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Executive Summary

As presently constituted, earh atmosphere containjsist slightly less tha400ppm of the
colorless and odorless gas we call carbon diogrd@Q. That@only four-hundredthsof one
percent Consequently,een f the air's C@concentration vastripled, carbon dioxide would

still comprise only a little ovesne tenthof onepercent of the air we breathe, which is far less
than what wafted through eart@® atmosphere eons ago, when the planet was a virtual garden
place. Neverthelessasmall increase ithis minuscule amount of G@& frequently predicted

to produce a suite fodire environmental consequences, including dangerous global warming,
catastrophic sea levelse, reduced agricultural outpuandthe destruction of manyatural
ecosystemsas well aglramatic inceases in extreme weather phenomersuch as droughts,
floods and hurricanes.

As strange as it may seem, gedrighteningfuture scenariosire derived from a single source
of information: the evefevolving computedrivenclimate modelghat presume to reduc¢he
important physical, chemical and biologicabpesses that combine to determine the state of
earth@ climateinto a set of mathematical equations out of whittteir forecass are produced
But dowe reallyknowwhat all of those complex and interacting processes af@® even if we
did -- which wedon't -- couldwe correctlyreduce theminto manageableomputer coe so as
to produce reliable forecasts 50 or 100 years into the future

Some people answer these questions in the affirmatitéowever, as maye seen in théody

of this report realworld observationgail to confirm essentiallgll of the alarmingpredictions

of significantiincreasesn the frequency and severity afroughts, floods and hurricandlkat
climate modelsuggesshould occur in response toglobal warmingf the magnitudethat
wasexperienced by the eartbver the pastwo centuriesas itgraduallyrecoveredfrom the
muchlower-than-present temperatures characteristic of the depths of the Little Ice Age. And
other observationshaveshownthat the rising atmospheri€Q coneentrationsassociated with
the development of the Industrial Revolution haaetuallybeengoodfor the planet,as they
havesignificantly enhanadthe plantproductivity andvegetative water use efficiency of earth's
naturaland agreecosystems, leadingta significant "greening of the earth."

Inthe pages that followwe present this oftnegleded evidence via review of the pertinent
scentific literature. Inthe case of the biospheric benefits of atmospherig EQichment,we
find that with more @ in the air,plants grow bigger and better in almost every conceivable
way, andthat they do it moreefficiently, with respect to the utilization ofvaluablenatural
resources, and moreffectively in the face of environmental constraint&\nd whenplants
benefit, so do all of the anima#nd peoplethat depend upon them for theisustenance

Likewise in the case oflimate modeinadequacieswe revealtheir manyshortcaningsvia a
comparison otheir "doom and gloom'predictionswith realworld observations And this
exercise reveals thatven though the world has warmed substantialyer the past century or
more -- at a rate that is claimed by many to have beewprecedentedver the past one to two
millennia-- this report demonstrates thanoneof the environmental catastrophes that are
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predicted by climate alarmists to be produced by sueteaminghasevercome to passAnd
thisfact -- that there have been no significant increases in eiterfrequencyor severity of
droughts, floods ohurricanes over the past two centiesor moreof global warming- poses
an important question.What should be easier to predict: the effects of global warming on
extreme weather events or the effects of elevated atmospherig €@centrationson global
temperature? The first part of this question should, in principle, be answerable; for it is well
defined in terms of the small number of known factors likely to play a role in linking the
independent variable (global warming) with the specified weathenpmena (droughts,
floods and hurricanes)The latter part of the question, on the other hand, isl#fined and
possibly everunanswerablefor there aremanyfactors-- physical, chemical angiological--
that could well be involved in linking €@r causing inot to be linked)to global temperature.

If, then, today'sclimate models cannot correctly predict what should be relatively easy for them
to correctly predict (the effect of global warming on extreme weather events), why should we
believe wlat they say about something infinitely more complex (the effect of a rise in ti& air
CQ content on mean global air temperature)Clearly, we should pay the models no heed in

the matter offuture climate-- especially in terms of predictions based oe thehavior of anon
meteorological parameter (G- until they can reproduce the climate of the palsased on

the behavior of one of the most basic of @lle meteorological parameters (temperaturepnd
even if the modelgventuallysolve this part bthe problem, we should still reserve judgment

on their forecasts of global warming; for there will yet be a vast gulf between where they will
be at that time and where they will have to go to be able to meet the much greater challenge to
which they aspi.

www.co2science.org
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Introduction

Based on the voluminous periodic reports of the Intergovernmental Panel on Climate Change
(IPCC), the ongoing rise in the atmospl&@&KE@Q concentration has come to be viewed as a
monumental dange#- not only to human societygut to the world of nature as well. And the
picture is not prettysearing heatvaveskilling the poor and elderly while drying up precious
farmland,melting polar ice capsaising sea levels and flooding coastal lowlamalste frequent
and ferocious huircanesdestroying everything in their pathdevastating diseasespreading to
regions previously considered immune to themgrating plants and animalgnable to move

to cooler locations fast enough to avoid extinctioisappearing coral reeftissolving into

oblivion as the oceans warm and turn acidic, apdeading anarchwithin and among nations,
as fighting erupts over dwindling water supplies and access to land to grow the food they so
desperately need to suppotheir burgeoning populations.

It is no wonder that such people aappropriatelyreferred to en masse adimate alarmists
being as alarmed as they are about future climatic conditions on earharBthese horrific
odoomsday scenariésassetin-stone aghe public ided to believ® Db we reallyknowall of

the complex and interacting processtsat should be included in the models upon which these
scenarios are bas@dAnd @anwe properlyreducethose processesto manageableomputer
code so as to produce reliable forecasts 50100 years into the future At present, the only
way toproperlyanswer thesequestions igo compareclimate modelprojectionswith real

world observations Theory is one thingout empirical reality is quite another. The former may
or maynot be corect, but the latter isalwaysright. As suchthe only truly objective method to
evaluateclimatemodel projectionds bycomparing thenmwith realworld data

In what follows, we conductjust such an appraisatomparingagainst realworld observations

ten of the moreominousmodektbasedpredictionsof what will occur in response tmontinued
businessasusualanthropogenicCQ emissions(1) unprecedentedvarming of the planet(2)

more frequent and severoods anddroughts (3)more numerousand strongerhurricanes (4)
dangeroussea level rise, (5) more frequent and severe storms, (6) increased human mortality,
(7) widespread plant and animal extinctions, (8) declining vegetative productivityedd)y

coral bleaching, and (10) a decimatiortloé planet'smarine life due to ocean acidification.

And n conjunction withthese analysg, weproffer ourview of what the futuremayhold with
respect tothe climatic and biological consequencedlioé ongoing rise in the air's GContent,
concludingby providingan assessment of whawe feelshould be done abouhe situation

www.co2science.org
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1. Unprecedented Warming of the Planet

The claim\With respect to air temperaturéhe climatealarmist contention is multifaceted. It is
claimed that over the past sefad decades(a) earth@ temperature has risen tolavelthat is
unprecedented over the past millennium or mol®,tlie world has been warming atrate that

is equally unprecedented, ang) poth of these dubious achievements have been made possible
by the similarly unprecedented magnitude of anthropogenig €fissions, due thumanity@
everincreasing burning of fossil fuels such as coal, gas and oil.

With respect to the level of warmth the earth has recentijtained, it isimportantto see how
it compares withprior temperatures experienced by the planat order to determine the
degree of "unprecedentednessf its current warmth

Taking a rather lengthy view of the subjgeetitet al. (1999 found that peak temperatures
experienced duringte current interglacial, or Holocene, halveen thecoldestof the lastfive
interglacials, with the four interglacials that preceded the Holocene being, on average, more
than 2°C warme(seefigure at righ). And in amore recent analysis of the subje@imeet al.
(2009) suggestethat the Bmaximum
interglacial temperatures over the More than 2°C lower temperatures

past 340,000 years were between -/ {hen pesktemperatures of riornterglacals
6.0°C and 10.€C above presentay
valuese If anythingtherefore,these
findings suggest thaemperatures of
the Holocene, or current irrglacial,
were indeedunusual, bumnot
unusuallywarm. Quite to the
contrary, they have beerunusually
cool

Temperature Anomaly (°C)

But couldthe higher temperatures of 0 100,000 200,000 300,000 400,000
the past four interglacialeavebeen Years Before Present

caused byigher C@conpentratlons Proxy temperature anomalies derived by Petit et al.
due tosomenon-human influenc@

Absolutely natfor atmospheric CO (1999) from the Vostok ice core Antardica..

concentrations during all four prior
interglacials never rose above approximately P@on; whereas the ai® CQ concentration
today stands at nearly@® ppm.

Combining these two observations, we have a situationnehgmpared with the mean
conditions of the preceding four interglacials, there is currebh@9 ppmmore CQ in the air

than there was then, and it is currently more than 2tlderthan it was then, which adds up to
one huge discrepandgr the world@climate alarmists and their claim that higkmospheric

CQ concentrations lead to high temperatures. The situation is unprecedented, all right, but
not in the way the public is being led to believe.

www.co2science.org
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Zoomingn a little closerto the present we compareearth’'smodern temperaturesvith those

of the past 1000 years, whetbe IPCC bases its claim for recent heretofaneeached high
temperatureson the infamoughockey sticktemperature history of Manret al. (1998, 1999)

There is a problem with this $tory, however, in thateconstructedemperaturesderived from

a variety of proxy data (which make up the bulk of the temperature history) are replaced near
its end with the historical record afirectlymeasuredemperatures, resulting in atapples vs.
oranges type of comparison, where the latter cannot be validly compared with the former,
because the two types of data are not derived in the same way and are, therefore, not perfectly
compatible with each other.

In addition, subsequent evidence indied that the reconstructed temperatures of some
regions did not rise as dramatically as their direatlgasured values did over the latter part of
the 20th century (Cookt al., 2004), demonstrating the importance ofetbroblem and
suggesting that if thex had been any directlgneasured temperatures during the earlier part of
the past millennium, they may also have been higher than the reconstructed temperatures of
that period. Therefore, due to thdivergence problegras [MArrigoet al. (2008) have desibed

it, reconstructions based on treeng data from certain region&annot be used to directly
compare past natural warm periods (notably, the Medieval Warm Period) with recent 20th
century warming, making it more difficult to state unequivocally tthegt recent warming is
unprecedentect

In a much improved methodf éemperature reconstruction based dree-ring analysis, Esper
et al. (2002) employed an anaigal technique that allows accurate lortgrm climatic trends to
be derived from individual &e-ring series that are of much shorter duration than the potential
climatic oscillation being studied; and they applied this technique to over iddualtree-
ring seres derived from fourteewlifferent locations scatteredcrosshe extratropical rgion of
the Northern Hemisphere. This work revealad,they describe jthat gpast comparisons of

the Medieval Warm Period with the 20#tentury warming back to the year 1000 have not
included all of the Medieval Warm Period and, perhaps, not evenatswst intervak And in
further commenting on thismportant finding, Briffa and Osborn (200@8vealedthat éan early
period of warmth in the late 10th and early 11th centuries is more pronounced than in previous
large-scale reconstructions. In addition, the Espeet al. record made it abundantly clear that
the peak warmth of the Medieval Warm Period waBy equivalento the warmth of the
present.

In another important study, von Storah al. (2004) demonstrated that past variations in real
world temperaturedmay have been at least a factor of two larger than indicated by empirical
reconstructions; and in commenting on their findings, Osborn and Briffa (2004) stateddthat
the true natural variability of Northern Hemisphere temperature is indgeshter than is
currently accepted;, which they appeared to suggest is likely the cai®e extent to which

recent warming can be viewed &nusualvould need to be reassesseédAnd more recently,
Mannet al. (2009) have had to admit that even using tiapples vs. orangésapproach, the
warmth over a large part of the North Atlantic, Southern Greenland, the Eurasian Arctic, and

www.co2science.org
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parts of North America during the Medieval Warm Period d@msmparable to or exceeds that
of the past oneto-two decades in sme regions

So what happens when reconstructed temperature data are employed all the way from the
beginning to the end of the past millennium or so? In the data section of our website
(www.co2science.ong within what we call ouMedieval Warm Period Projecive report the
results of a new and propeHgrepared millennial temperature reconstructioarfa different
part of the globeevery single weekSome of these studies allow actual numerical values of
reconstructed temperature differentials between the peak warmth of the Medieval Warm
Period (MWP) and the peak warmtbf the Current Warm Period (G®Yto be determined,
while others merely enable one to determine whichtheseperiodswas the warmer of the
two.

The results of these two sets of analyses are depicteédariwo figuresbelow, representing
manymore locations thanwere employedby Mannet al. inderivingtheir originaléhockey
stick€ graph

Quantitative MWP - CWP Temperature Differences

25

20

Number of Studies

-4.25 -3.25 -2.25 -1.25 -0.25 0.75 1.75 2.75 3.75

Temperature Difference: MWP-CWP (°C)

The distribution, in 0.5°C increments, of studies that allow one to identify the degree by which
peak Medieval Warm Period temperatures either exceeded (positive values, red) or fell short
of (negative values, blue) peak Current Warm Period temperatures.
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Qualitative MWP - CWP Temperature Differences

90
80
70
60
50
40
30

Number of Studies

20
10

MWP < CWP MWP = CWP MWP > CWP

The distribution of studies that allow one to determine whether peak Medieval Warm Period
temperatures were warmer than (red), equivalent to (green), or cooler than (blue), peak
Current WarmPeriod temperatures. These studide not include those of th@receding

figure, the blue ones of which should be added to the blue ones of this figure, and the red
ones of which should be added to the red ones of this figure, if true totals of theserdsalt
categories are desired.

The story told byhe two figuresaboveseems pretty clear: the peak warmth of the MWP was
typically, but not universally, greater than the peak warmth of the CWP has been to date. And
that earlier period of greater warmthccurred at a time when the atmosphe2eCQ

concentration was fully 100 pphassthan it is today, indicative of the fact that the earth has
experienced equivalent or warmer temperatures than those of the present when there was
muchless C@in the air which suggests that whatever was responsible for the greater warmth
of the MWP could easily be responsible for tassemwarmth of the CWP.

In discussingne final largescale study that dithot mix apples and oranges between its early
and later staged,jungqvist (2010) developed a 2008ar temperature history of the extra
tropical portion of the Northern Hemisphere (i.e., that part covering the latitudinal range 30
90°N) based on 30 temperatusensitive proxy records with annual to mudigcadal

resoution, including two historical documentary records, three marine sediment records, five
f11S A&SRAYSYy(d NBO29%Re#ords, twis N B NI rabofd§ Bur tafat 1

www.co2science.org
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thickness sediment records, five treimg width records, five treg¢ing maximun latewood

RSy arde NBO2ONBaiin reboytd Rourdbyinsluding treering width records from

arid and semuarid regions, since they may have been affected by drought stress, and they may
not show a linear response to warming if higher sumnegnperatures also reduce the

availability of water, as suggested by the work @ilbigoet al. (2006) and Loehle (2009).

The results of Ljunggvi8tstellar efforts are depicted in the following figure.

Extra-Tropical Northern Hemisphere (30-90°N) Decadal Mean Temperature
Adapted from Ljungqvist, 2010
04 -~ MwWP
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Reconstructed extraropical (3090°N) mean deadal temperature variations relative to the
19611990 mean of the variancadjusted 36090°N CRUTEM3+HadSST2 instrumental
temperature data of Brohan et al(2006) and Rayner et al. (2006), showing the approximate
locations of the Roman Warm Period (RWP#ark Ages Cold Period (DACP), Medieval Warm
Period (MWP), Little Ice Age (LIA) and Current Warm Period (@&ERpted from Ljungqvist
(2010).

In discussing this temperature history, Ljungqvist states that it depgcBoman Warm Period
c.AD 1300, a D& Age Cold Periocl AD 306800, a Medieval Warm Period c. AD 8(BDO

and a Little Ice Age c. AD 130800, followed by the twentietttentury warminge These
alternating warm/cold periods, in his word&robably represent the much discussed quasi
cyclial c. 1470 + 508year Bond Cycles (Bond and Lotti, 199®r@net al., 1995; Bonckt al.,
1997, 2001; Oppo, 199&)\which daffected both Scandinavia and northwest North America
synchronically (Denton and Karlen, 1%78)d havessubsequently also been sbrved in China
(Honget al., 2009a,b), the midatitude North Pacific (Isonet al., 2009) and in North America
(Viauet al., 2006), and have been shown to very likely have affected the whole Northern

www.co2science.org



Page| 11

Hemisphere during the Holocene (Butikofer, 2007; Waretal., 2008; Wanner and Butikofer,
2008), or even been global (Mayewskial., 2004)¢

Ljungqvist also notes thatlecadal mean temperatures in the extti@pical Northern
Hemisphere seem to have equaled or exceeded the AD-1960 mean temperaturesivel
during much of the Roman Warm Period and the Medieval Warm Péaod, he says thaithe
second century, during the Roman Warm Period, is the warmest century during the last two
millenniag while adding thatithe highest average temperatures in theconstruction are
encountered in the mid to late tenth centugavhich was during the Medieval Warm Period.
He warns, however, that the temperature of the last two decadegossibly higher than
during any previous time in the past two millengiaut adds thatcthis is only seen in the
instrumental temperature data and not in the mufiroxy reconstruction itsel,which is akin

to saying that this possibility only presents itself if one applies Michael Baiaturetrické of
comparingéapples and orages¢ which is clearly not valid, as discussed earlier in this report.

This new study of Ljungqvist is especially important in that it utilizes, in his wiartirger
number of proxy records than most previous reconstructiéasd because substartiates an
already established history of lofigrm temperature variability All of these facts, taken
together, clearly demonstrate that there is nothingusua) nothingunnaturalor nothing
unprecedentedbout the plane® current level of warmth, semg it was just as warm as, or
even warmer than, it has been recently duringth the Roman and Medieval Warm Periods,
when the atmospher@ CQ concentration was more than 100 pplessthan it is today.And

this latter observation, together with the realtion that eartl climatenaturallytransits back
and forth between cooler and warmer conditions on a millennial timescale, demonstrates that
there is absolutely noeedto associate the plan&@ current level of warmth with its current
higher atmosphed CQ concentration, in clear contradiction of the woout climatealarmist
claim thatthe only wayto explain earti® current warmth is to associate it with the greenhouse
effect of CQ. Thatclaim--for which there isno supporting eviden¢®ther than misplaced

trust in climate models-isunsound

With respect to therecentrate at which the earth has warmegdwe examinethe results of a
number of studies that havievestigatedrecent temperature changes in the Arctic, which
Meadows (2001) describegkcdthe place to watch for global warming, the sensitive point, the
canary in the coal miné Here,in comparing the vast array of prior Holocene climate changes
with what climate alarmists claim to be thiienprecedented anthropogenieinducedwarming

of the past several decade®/hite et al. (2010)recentlydeterminedthat the human influence
on rate and size of climate change thus far does not stand out strongly from other caluses o
climate change&

Otherscientistspreceded Whiteet al. with simila conclusions Chyleket al. (2006)studied two
centurylong temperature recordfrom southern coastal GreenlandGodthab Nuuk on the
west and Ammassalik on the easboth of which areclose to 64°N latitude, concentrating on
the period 19152005. And in doing spas they describe ithey determinedthat &wo periods
of intense warming (1992005 and 192930) are clearly visible in the Godthab Nuuk and

www.co2science.org
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Ammassalik temperature recordsHowever, they stat¢hat cthe average rate of warming was
consderably higher within the 1920930 decade than within the 199805 decadé. In fact,

they report that the earlier warming rate w&®% greatethan the most recent one. And in
discussing this fact, they say than important question is to what exterin the current
(19952005) temperature increase in Greenland coastal regions be interpreted as evidence of
marrinduced global warming?In providing heir own answerthey notel that cthe Greenland
warming of 1920 to 1930 demonstrates that a high conaion of carbon dioxide and other
greenhouse gases is not a necessary condition for [a] period of warming t& anskthatéthe
observed 19982005 temperature increase seems to be within [the] natural variability of
Greenland climaté.

A similar stugt was conducted two years later by Merndtlal. (2008), who descriluE"the

climate and observed climatic variations and trends in the Mittivakkat Glacier catchment in Low
Arctic East Greenland from 1993 to 2005 ... based on the period of detailed otisesvd 993

2005) and supported by synoptic meteorological data from the nearby town of Tasiilaq
(Ammassalik) from 1898 to 20@4This work revealed thakhe Mittivakkat Glacier net mass
balance has been almost continuously negative, corresponding &vearage loss of glacier

volume of 0.4% per yedr.And during the past century of general mass loss, they found that
operiods of warming were observed from 1918 (the end of the Little Ice Age) to 1935 of 0.12°C
per year and 1978 to 2004 of 0.07°C per yeaith the former rate of warming being fully 70%
greater than the most recent rate of warming.

Last of all, Wooet al. (2010) constructed a twoentury (18022009)instrumental recoraf
annual surface air temperature within the Atlant#dactic boundaryegion, using data obtained
from recently published (Klingbjer and Moberg, 2003; Vintteal., 2006) and historical
(Wahlen, 18863%ourceghat yielded four statiorbased composite time series that pertain to
Southwestern Greenland, Iceland, Tornedal8weden) and Arkhandgk (Russia)This
operation added seventgix years to the previously available record, the credibility of which
result, in Woodkt al.@ words,Gis supported by ice core records, other temperature proxies,
and historical evidencé.Andthe U.S. and Icelandic researchdetermined that their newly
extended temperature history and their analysis of it reegldan irregular pattern of decadal
scale temperature fluctuations over the past two centuriasf, which theearly twentieth
century warming(ETCW) event which they saybegan about 1920 and persisted until mid
centung -- wasby fardthe most striking historical exampée.

In further discussing their findings, Woetlal. write that éas for the future, with no other
examplesn the record quite like the ETCW, we cannot easily suggest how -oftemch less
when-- such a comparably large regional climate fluctuation might be expected to agpear.
Nevertheless, they say that if past is prologue to the futditewould be reasoable to expect
substantial regional climate fluctuations of either sign to appear from time to &iaued,
therefore, thatdsingular episodes of regional climate fluctuation should be anticipated in the
future,€ which also implies that any rapid warmirgat may subsequently occur within the
Atlantic-Arctic boundary regioneed not be due to rising greenhouse gas concentratasg
could well be caused by the same unknown factor that caused the remarkable ETCW event,

www.co2science.org



Page]| 13

which further implies that the Ardatiisnot the écanary in the coal mirgthat climate alarmists
make it out to be.

With respect to the cause ofath@ recent varming, we note thatthe truly unprecedented

and increasingnagnitude of anthropogenic G@missionsover the past few decades baot
resulted in any similar increase in the rate of Arctic warming. Looking first at three coastal
stations in southern and central Greenland that possess almost uninterrupted temperature
records between 1950 and 2000, for example, Chgteld. (2004)discovered thatsummer
temperatures, which are most relevant to Greenland ice sheet melting rates, do not show any
persistent increase during the last fifty yedrdn fact, working with the two stations with the
longest records (both over a century anyth), they determined that coastal Greenl&geak
temperatures occurred between 1930 and 1940, and that the subsequent decrease in
temperature was so substantial and sustained that #vemrent coastal temperatures were
dabout 1°C below their 1940 vaaé Furthermore, they noted that at the summit of the
Greenland ice sheet the summer average temperature dibetreased at the rate of 2.2°C per
decade since the beginning of the measurements in 18hus, as with the Arctic as a whole,
Greenland dichot experienceany net warming over the most dramatic period of atmospheric
CQ increase on recordln fact, itcooledduring this period ... and coolesignificantly

At the start of the 20th century, however, Greenlamnghswarming, as it emerged, alonwgth
the rest of the world, from the depths of the Little Ice Agihat is more, between 1920 and
1930, when the atmosphef2 CQ concentration rose by a mere 3 to 4 ppm, there was a
phenomenailvarming at all five coastal locations for which contempotamperature records
were available.In fact, in the words of Chylek al., Gaverage annual temperature rose
between 2 and 4°C [and by as much as 6°C in the winter] in less than tert y&adsthis
warming, as they notedjs also seen in th€0/**Orecord of the Summit ice core (Steigal.,
1994; Stuiveet al., 1995; Whiteet al., 1997)¢

In commenting on this dramatic temperature rise, which they calledyieat Greenland

warming of the 1920sChylelet al. concluded thatsince there was no gigficant increase in

the atmospheric greenhouse gas concentration during that time, the Greenland warming of the
1920s demonstrates that a large and rapid temperature increase can occur over Greenland, and
perhaps in other regions of the Arctic, due toamal climate variability such as the Northern
Annular Mode/North Atlantic Oscillation, without a significant anthropogenic influénce.

Other studies demonstrated pretty much the same thing for éiméire Arctic, as well as the
Antarcticregion of the glbe. Overpeclket al. (1997), for example, combined paleoclimatic
records from lake and marine sediments, trees and glaciers to develop-gpegdhistory of
circumArctic surface air temperature-rom this record they determined that the most
dramatic waming of the last four centuries (1.5°C) occurred between 1840 and 1955, over
which period the ai® CQ concentration rose from approximately 285 ppm to 313 ppm, or by
28 ppm. Then, from 1955 to the end of the record (about 1990), the mean cix8uctic ar
temperature actuallydeclinedby 0.4°C, while the && CQ concentration rose from 313 ppm to
354 ppm, or by 41 ppm.

www.co2science.org
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On the basis of these observations, which apply to the entire Arctic, it is not possible to assess
the influence of atmospheric GOn surface air temperature within this region, or even
conclude that it has any effect at alWhy? Because over the first 115 years of warming, as the
air@ CQconcentration rose by an average of 0.24 ppm/year, the air temperature rose by an
average of M13°Cl/year; while over the final 35 years of the record, when the increase in the
air@ CQcontentreallybegan to accelerate, rising at a mean rate of 1.17 ppm/year (néady
timesthe rate at which it had risen in the prior period), the rate of deurface air

temperature did not accelerate anywhenearthat fast. In fact,it did not accelerate at allln

fact, itdeceleratedto a mean rate of change (0.011°C/year) that was nearly the same as the
rate at which it had previously risdut in the opposite direction.e.,downward Clearly, there
was something thatotally overpoweredvhatever effect the rise in the & CQ content over

the first period maypr may not have had on the temperature of the Arctic, as well as the
effect of the rearly five times greater rate of rise in the @iCQ content over the second

period.

Concentrating wholly odirectlymeasuredemperatures, as opposed to threconstructed
temperatures derived by the proxy approach of Overpetal (1997)Polyakowet al. (2003)
derived a surface air temperature history that stretched from 1875 to 2000 base@tan
obtainedat 75 land stations and a number of drifting buoys located poleward of 62°N latitude.
This effort allowed the team of eight U.S. and Russianssts to determine that from 1875 to
about 1917, the surface air temperature of the huge northern region rose hardly at all; but then
it took off like a rocket, climbing 1.7°C in just 20 years to reach a peak in 1937 that has yet to be
eclipsed. Duringthis 20year period of rapidly rising air temperature, theresphered CQ
concentration rose by a mere 8 pprut then, over the next six decades, when th&8atQ

content rose by approximately 55 ppror nearly seven times more than it did throughdabe
20-year period of dramatic warming that precededthie surface air temperature of the region
poleward of 62°N experiencetb net warmingand, in fact, may have actualtpoleda bit.

In light of these results, it is difficult to claim much about gtrength of the warming power of
the approximate 75pm increase in the atmosphe®CQ concentration that occurred from
1875 to 2000, other than to say it wasnisculecompared to whatever other forcing factor, or
combination of forcing factors, waswcurrently having its way with the climate of the Arctic.
One cannot, for example, claim thany of the 1917 to 1937 warming was due to theafm
increase in C{hat accompanied it, even if augmented by thed2m increase that occurred
between 1875 ad 1917; for the subsequent and much largergdgim increase in CQed tono
net warmingover the remainder of the record, which suggests that jugtdial relaxation of
the forces thattotally overwhelmedhe warming influence of the G@nhcrease experieced
between 1937 and 2000 would have been sufficient to account for the temperature increase
that occurred between 1917 and 193And understood in this light, the & CQ content does
not evenbeginto enter the picture.

But what about eart® otherpolar region: the AntarcticHere, bo, one can concludeothing
about the influence of atmospheric @@n surface air temperatureWhy? Becausdor the
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continent as a wholéexcepting the Antarctic Peninsula), there had been a net cooling over the
pre-1990 period, stretching back to at least 1966 (Comiso, 2000; Rxrain 2002; Thompson

and Solomon, 2002)And when the reaivorld air temperaturedeclinesvhen the theoretical
climate forcing factor isising one cannot even conclude that the forcings any positive effect

at all, much less determine its magnitude. Hence, there is absolutelybstasice to theclaim

that earth@ polar regions are providing evidence for an impendingi@diced warming oény
magnitudeanywhere

So what does the ture hold in terms of globaemperature? The answer ianyone®@ guess.
What wedo know, however, is thagarth's thermalfuture cannot be validly describely
current stateof-the-art climate models that base thesimulationson projections of future
anthropogenic C@emissions. There is just too much readrld evidence to place any
confidenceat all in what theclimate models suggest
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2. More Frequent and Severe Floods and Droughts

The claim:As a result of the global warming and changeveather patternghat climate
models predict wilbccur in response to the ongoing rise in th&aBQ content, it is claimed
that floodsand droughts will become both more numerous asyere throughout the world

With respect to current climatenodel deficiencieswe note that orrectly simulating future
extreme weathephenomenasuch as floods and droughts has provedextremelydifficult
task One reason for the lack of successhis areasinadequate model resolution on both
vertical andhorizontal spatial scales, whiébrcesclimatemodelers toparameterizethe large
scale effects of processes that occur on smaller scales than their models are capable of
handling. This is particularly true of physical processes such as cloud formatiboleud
radiation interactions

A goodperspective on the cloudlimate conundrunwasprovided byRandalket al. (2003) who

stated at the outset of their revievof the subjectthat ¢the representation of cloud processes in
global atmospheric models hagen recognized for decades as the source of much of the
uncertainty surrounding predictions of climate variabilitfdowever,anddespitewhat they

calledthe "best efforts' of the climate modeling communitghey had to acknowledge thathe
problem ramains largely unsolveél. What is more, thepuggestedhat dat the current rate of
progress, cloud parameterization deficiencies will continue to plague us for many more decades
into the future,€ which has important implications for correctly predictingpipitation-related
floodsanddrought

In descriling some of theedeficiencies Randalkt al. stated that dour understanding of the
interactions of the hot towers [of cumulus convection] with the global circulation is still in a
fairly primitive state¢ and not knowing all that much abowthat goes upit@ not surprising
that we also do@know all that much abouivhat comes downas they report thatdowndrafts
are either not parameterized or crudely parameterized in lasgale models.

With respet to stratiform clouds, the situatiofis no better, as their parameterizatiomgere
described by Randadt al. asdvery rough caricatures of reality As forinteractionsbetween
convective and stratiform cloudfrget about it... which is pretty muckhat the climate
modelersthemselves did during the 1970s and 80s, when Raetlall reported that ccumulus
parameterizations were extensively tested against observations without even accounting for
the effects of the attendant stratiform clouds Evenat the time of their study, in fact, they had
to report that the concept otlouddetrainment wasisomewhat murky and that conditions

that trigger detrainment wer@imperfectly understood Hence, it shouldnceagain come as

no surprise that at the tira of their reviewthey had to admit thatno existing GCNincluded]

a satisfactory parameterization of the effects of mesoscale cloud circulations.

Randalket al. additionallynoted that ¢the largescale effects of microphysics, turbulence, and

radiation should be parameterized as closely coupled processes acting in céhcerthey
reportedthat only a few GCMiad evenattemptedto do so. And why? Because, as they
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described if cthe cloud parameterization problem is overwhelmingly complicateaid ocloud
parameterization developersas theyreferred tothem, wee still éstruggling to identify the

most important processes on the basis of woefully incomplete observafiohisd © drive this

point home, they sil ¢there is little question why the eud parameterization problem is taking

a long time to solve: It is very, very hardn fact, the four scientists concludé¢hat ca sober
assessment suggests that with current approaches the cloud parameterization problem will not
be Wolvedin any of ou lifetimesé

Sois all hope lost with respect to models ever being able to correctly forecast floods and
drought if they cannot correctly reproduce clouds and precipitation? Not entirely.

The shining hope of the climataodeling community resides something Randaét al. called
ccloud systenresolving modelsor CSRMs, which can be compared with sieglemn models

or SCMs that can basurgically extracted from their host GCkIS hese advanced models, as
they describe themohave resolutions finenough to represent individual cloud elements, and
spacetime domains large enough to encompass many clouds over many cloud lifeti@és.
course, these improvements mean thdhe computational cost of running a CSRM is hundreds
or thousands of times gater than that of running an SC#/Nevertheless, in a few more
decadesaccording to Randadk al., dit will become possible to use such global CSRMs to
perform centuryscale climate simulations, relevant to such problems as anthropogenic climate
changeg In the interim however, they remain far from ready for prime time, @videnced in a
studyconducted fouryears later by Zhoat al. (2007).

Notingthat CRRMscstill need parameterizations on scales smaller than their grid resolutions
and have manyrown and unknown deficiencigsand © help stimulate progress in these
areas,Zhouet al. compared the cloud and precipitation properties obsenmdnstruments
deployed inthe Clouds and Eargh Radiant Energy System (CERES) and Tropical Rainfall
Measuing Mission (TRMMjystens against simulations obtained from the thrdanensional
Goddard Cumulus Ensemble (GCE) model during the South China Sea Monsoon Experiment
(SCSMEX) field campaign of 18 M&yJune 1998And as a result of that analysis, the @in
researchers reportethat: (1)dthe GCE rainfall spectrum includes a greater proportion of heavy
rains than PR (Precipitation Radar) or TMI (TRMM Microwave Imager) obseng)di)e

GCE model produces excessive condensed water loading in the ¢aspatially the amount

of graupel as indicated by both TMI and PR observatdB8%¢the model also cannot simulate

the bright band and the sharp decrease of radar reflectivity above the freezing level in
stratiform rain as seen from RR4) &¢he modelhas much higher domaiaveraged OLR

(outgoing longwave radiation) due to smaller total cloud fracidb) cthe model has a more
skewed distribution of OLR and effective cloud top than CERES observations, indicating that the
model®@ cloud field is insuffient in area extené, (6) dthe GCE is ... not very efficient in

stratiform rain conditions because of the large amounts of slowly falling snow and graupel that
are simulatec and finally, in summation, that (&arge differences between model and
obsenations exist in the rain spectrum and the vertical hydrometeor profiles that contribute to
the associated cloud fielgl.
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Other studiehavecontinued to demonstrate the difficultiesnodels have in simulating
precipitation properties and trendsKiktevet al. (2007), for example, analyzed the abilities of
five global coupled climate models that played important roles in the @Edtirth Assessment
Report to simulate temporal trends over the second half of the 20th century for five annual
indices of precipation extremes. Their resultevealeddow skilE or andabsencé of model
skill.

Two years later, Laveet al. (2009) examined the predictive skill of eight seasonal climate
forecast models that were developed at various European climate centeexifigally, they
assessed the predictability of monthly precipitatimetrospective forecastsor hindcasts

which were composed of multiple niraonth projections initialized during each month of the
year over the period 1982001, comparing the projecns againstealworld precipitation

values that were obtained from the Global Precipitation Climatology Center data. In addition,
they conducted airtual-world analysis, where the output of one of the models was arbitrarily
assumed to be thétruth,€ and where the average of the rest of the models was assumed to be
the dpredictor £

The results of these exercisgslicated that in thevirtual worldof the climate models, there

was quite good skill over the firstvo weeksof the forecast, when the spreaaf ensemble

model members was small, but that there was a large drop off in predictive skill in the second
15-day period. Things were even worse in teal world where they say the models had
negligibleskill over land at a 3flay lead time, which theglescribed as beinga relatively short
lead time in terms of seasonal climate predictionn light of these findingstherefore, the

three researchers concluded that given the raalrld skill-- or lack thereoft- demonstrated

by the stateof-the-art models,dit appears that only through significant model improvements
can useful londead forecasts be provided that would be useful for decision makarquest

that they quite frankly stat@émay prove to be elusive.

More of the same was also reportéy QBorman and Schneider (2009), who assesbedv
precipitation extremes change in simulations with 11 different climate models in the World
Climate Research Progr@n(WCR®) Coupled Model Intercomparison Project phase 3 (CMIP3)
archive¢ Based on thir findings, as well as those of otherslB@rman and Schneider reped
that din simulations with comprehensive climate models, the rate of increase in precipitation
extremes varies widely among models, especially in the tropics (Kétaain 2007)¢ They also
noted, in this regard, thatthe variations among models in the tropics indicate that simulated
precipitation extremes may depend sensitively on the parameterizatiamaofsolvedand

poorly understoogbrocesses [italics added]giting the work & Wilcox and Donner (2007). In
fact, theystatethat déclimate models do not correctly reproduce the interannual variability of
precipitation extremes in the tropics (Allan and Soden, 2008), or the frequency and intensity
distribution of precipitationgenemlly (Wilcox and Donner, 2007; Dai, 2006; ®tal., 2006)¢
Thus the two researchersoncludedthat écurrent climate models cannot reliably predict
changes in tropical precipitation extremésoting thatdinaccurate simulation of the upward
velocitiesmay explain not only the intermodal scatter in changes in tropical precipitation
extremes but also the inability of models to reproduce observed interannual variability.
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Mostrecently, Stephengt al. (2010)employedénew and definitive measures of piipgdation
frequency provided by CloudSat [e.g., Hayekal., 2009§ to assess the realism of global

model precipitation via an analysis that employed five different computational techniques
representingostate-of-the-art weather prediction models, statef-the-art climate models, and

the emerging highresolution global cloudesolvingmodelse The results of this exercise
indicatedthat cthe character of liquid precipitation (defined as a combination of accumulation,
frequency, and intensity) over thglobal oceans is significantly different from the character of
liquid precipitation produced by global weather and climate modelad thatdhe differences
between observed and modeled precipitation are larger than can be explained by observational
retrieval errors or by the inherent sampling differences between observations and niodels.

More specificallyStephenset al. reportedthat for precipitation overthe global ocean as a
whole, dthe mean model intensity lies between 1.3 and 1.9 times less thamveraged
observations; while occurrencesare approximately twice the frequency of observatians.
They alsdound thatthe modelsdproduce too much precipitation over the tropical oceaiasd
¢too little mid-latitude precipitationé And they indicte that the large model erroréare not
merely a consequence of inadequate upscaling of observations but indicative of a systemic
problem of models more generaldy.

In concluding their studythe nine US, UK and Australian researchers say their resyllg tinat
state-of-the-art weather and climate models havittle skill in precipitation calculated at
individual grid pointg,and thatdapplications involving downscaling of grid point precipitation
to yet even finerscale resolution has little foundaticand relevance to the real earth systém,
which is not too encouraging a result, considering it isiieal earth systemin which we live
and for which we have great concermherefore gventhesefindings as well ashe many
others previouslyited, it is difficult to conceive how toda§ stateof-the-art computer models
can be claimed to produce reliable flood and drought forecdstsades and centuries into the
future.

Fortunately there existsan alternativemeans by whiclhe claimthat globalwarmingwill

result in more frequent and severe floodad droughs can be evaluated Snceclimate
alarmistscontend the earth has already experienced a warming that has baprecedented
over the past millennium or mareve can assess the validitytbkir clains about the futureof
floods and droughtby examiningto what extent the plane® emergence from the global chill
of the Little Ice Age hasor has not-- impacted the frequency and magnitude of these
extreme and ofterdeadly forces of ature. Or for records that are long enough, we can
compare the characteristics of these phenomena as they were expressed during the cold of the
Little Ice Age and the heat of the prior Medieval Warm Perifidd as we doso, we find that
there doesnot appear to have been amyarmingdrivenincrease irfloods or droughtsas
demonstratedby the papers revieweth the following two subsectionsf this document

With respect to prior observed effects of warming olodds, we focus first orEurope where
Nege et al. (2001)analy2zd a sediment core from a lake in southern Norwagtempting to
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determine the frequency and magnitude of prior floods in that regidhe last thousand years
of this record, as they describe it, reveal@lperiod of little flood ativity around the Medieval
period (AD 10041400)¢ whichwas followed by a period @xtensiveflood activity associated
with the gpost-Medieval climate deterioration characterized by lower air temperature, thicker
and more longasting snow cover, and me frequent storms associated with theittle Ice

AgeX

Moving on to France, Pirazzoli (Z)@nalyzdtide-gauge and meteorological data over the

period 19511997 for the northern portion of th&renchAtlantic coastdiscoveringhat

oongoing trendof climate variability show a decrease in the frequency and hence the gravity of
coastal flooding Ayear later, however,on the 8th and 9th of September 2002, extreme
flooding of the Gardon River in southern France claimed the lives of a number gépeal

caused much damage to towns and villages situated adjacent to its channel. This event elicited
much coverage in the press; and Sheéfeal. (2003) wrote thatthis flood is now considered

by the media and professionals to Hbe largest flood a record which record extends all the
way back to 1890. Coincidently, however, Shefteal. were in the midst of a study of prior

floods of the Gardon River when tidbig oné hit; and they had data spanning a much longer
time period against which toompare its magnitude. Based on their findings, they were able to
report that the extraordinary flood of September 2002 was not the largest by any means,
noting thatdsimilar, and even larger floods have occurred several times in the recent past,

with three of the five greatest floods they had identified to that point in time occurring over the
period AD 14041800 during the Little Ice Age.

Five years later, Sheffet al. (2008) had obtained even more data on the subject. Working in
two caves andwo alcoves of a 160fheter-long stretch of the Gardon River, they analyzed
geomorphic, sedimentologic and hydrologic data associated with both historical and late
Holocene floods, which they had hoped would provide a longer and bd#déned perspective
on the subject. And so it did, as they discovered tatieast five floods of a larger magnitude
than the 2002 flood occurred over the last 500 yeaad], of which took place, as they describe
it, oduring the Little Ice Agé.In addition, they reportd that several other studies had also
determined thatcthe Little Ice Age has been related to increased flood frequency in Féance,
citing the work of Guilbert (1994), Coeur (2003) and Sheffer (2003, 2005).

Also working in France at this time were Reherral. (2008), who employed four different
procedures for assessing field significance and regional consistency with respect to trend
detection in both higkflow and lowflow hydrological regimes of French rivers. This they did
using daily discharge dabbtained from 195 gauging stations having a minimum record length
of 40 years; and in doing so, they determined ttwit the scale of the entire country, the search
for a generalized change in extreme hydrological events through field significancenassess
remained largely inconclusiv&n addition, they discovered that at the smaller scale of hydro
climatic regions, there were also no significant results for most such areas.

Working in the Myjava Hill Land 8fovakia Stankoviansky (2003) employegbographical
maps and aerial photographs, field geomorphic investigation, and the study of historical
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documents, including those from local municipal and church sources, to determine the spatial
distribution of gully landforms and the temporal historytbéir creation. These diverse efforts
led to his discovery thaithe central part of the area, settled between the second half of the
16th and the beginning of the 19th centuries, was affected by gully formation in two periods,
the first between the enaf the 16th century and the 1730s and the second roughly between
the 1780s and 184G5and he reports thatthe triggering mechanism of gullying wastreme
rainfalls during the Little Ice AgeMore specifically, he writes th@the gullies were formed
relatively quickly by repeated incision of ephemeral flows concentrated during extreme rainfall
events, which were clustered in periods that correspond with known climatic fluctuations
during the Little Ice AgéSubsequently, from the midl9th century to the present, he reported
there has been decreasen gully growth because @tlimatic improvements since the
termination of the Little Ice Agé

In SwedenLindstrom and Bergstrom (2004) analyzed runoff and flood data from more than 60
discharge statins scattered throughouthe country, some of which provided information
stretching as far back in time as the earlynia-1800s when Sweden and the world were still
experiencing the cold of the Little Ice Age. This analysis led them to discover tlasttB0

years of the past century were indeed unusually wet, with a runoff anomaly of +8% compared
with the century average. But they also found tidgite runoff in the 1920s was comparable to
that of the two latest decadesand thatcthe few observatio series available from the 1800s
show that the runoff was even higher than recentlyn addition, they determined thaiflood
peaks in old data [were] probably underestimatedhich dmakes it difficult to conclude that
there has really been a signifitiaincrease in average flood levélsAlso, they reporthat éno
increased frequency of floods with atwen period of 10 years or moreould be determined.

And with respect to the generality of their findings, the two researclséae that conditionsin
Swedendare consistent with results reported from nearby countries: e.g. [Norway] Fogand

al. (2000), Pbenmark Bering Ovesest al. (2000), Latvig Klavinset al. (2002) andHFinland
Hyvarinen (2003§,noting thatdit has been difficult to show anconvincing evidence of an
increasing magnitude of floods (e.g. Roald, 1999) in the near région.

Macklinet al. (2005) developed what they describedise first probabilitybased, longerm
record of flooding in Europe, which spans the entire Holecand uses a large and unique
database of*Gdated British flood depositsafter which they compared their reconstructed
flood historydwith high-resolution proxyclimate records from the North Atlantic region,
northwest Europe and the British Isles tdtically test the link between climate change and
floodingé As a result of this multifaceted endeavor, they determined tfthe majority of the
largest and most widespread recorded floods in Great Britain occurred during cool, moist
periodsg and thatdcomparison of the British Holocene palaeoflood series ... with climate
reconstructions from treeging patterns of subfossil bog oaks in northwest Europe also suggests
that a similar relationship between climate and flooding in Great Britain existed dilmng
Holocene, with floods being more frequent and larger during relatively cold, wet pefiods.

Three years latemyhile noting thatdrecent flood events have led to speculation that climate
change is influencing the higlow regimes of United Kingdomatchmentg and that
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oprojections suggest that flooding may increase in [the] future as a result of himdaiced
warmingg Hannaford and Marsh (2008) used the UK benchmark network of 8 7nataral
catchments identified by Bradford and Marsh (2003) todwwet a UKwide appraisal of trends

in highflow regimes unaffected by human disturbances. This work revealed, in their words,
that dsignificant positive trends were observed in all hftgw indicators ... over the 3@0

years prior to 2003, primarily itne maritime-influenced, upland catchments in the north and
west of the UK However they saydthere is little compelling evidence for hidlow trends in
lowland areas in the south and easfThey also found thalin western areas, higlow
indicatorsare correlated with the North Atlantic Oscillation Index (NAG,thatarecent

trends may therefore reflect an influence of mudkecadal variability related to the NA©IIn
addition, they state that longer river flow records from five additionatbatents they studied
oprovide little compelling evidence for lostigrm (>50 year) trends but show evidence of
pronounced multdecadal fluctuationg. Lastly, they add thalin comparison with other
indicators, there were fewer trends in flood magnituéland thatétrends in peaksver-
threshold frequency and extendedlrration maxima at a gauging station were not necessarily
associated with increasing annual maximum instantaneous ¢léWthings considered,
therefore, Hannaford and Marsh concluded tligbnsiderable caution should be exercised in
extrapolating from any future increases in runoff or hitghw frequency to an increasing
vulnerability to extreme flood events.

dStarting from historical document sources, early instrumental data (basicaityall and

surface pressure) and the most recent meteorological informadian,they describe it, Llasat

et al. (2005) analyzedhe temporal evolution of floods in northeaSipainsince the 14th

century§¢ focusing particularly on the river Segre inidiée the river Llobregat in El Prat, and the
river Ter in Girona. This work indicated there \Was increase of flood events for the periods
15801620, 17601800 and 183@.870¢ and they report thatthese periods are coherent with
chronologies of maximuradvance in several alpine glaciér$n addition, their tabulated data
indicate that for the aggregate of the three river basins noted above, the mean number of what
Llasatet al. callcatastrophic floodper centuryfor the 14th through 19th centuries as 3.55 +

0.22, while the corresponding number for the 20th century was only 1.33 £ 0.33. Thus, the four
Spanish researchers concluded their paper by sayiegmay assert that, having analyzed
responses inherent to the Little Ice Age and due to the loauarence of frequent flood events

or events of exceptional magnitude in the 20th century, the latter did not present an
excessively problematic scena#o.

Five years later, working southeastSpain, Benit@t al. (2010) reconstructed flood

frequencies of the Upper Guadalentin River ustmgeomorphological evidence, combined with
one-dimensional hydraulic modeling and supported by records from documentary sources at
Lorca in the lower Guadalentin catchmeniheir efforts revealethat past floods wee

clustered during particular time periods: AD 95200 (10), AD 1648672 (10), AD 1769802

(9), AD 18341840 (6), and AD 187I@00 (10), where the first time interval coincides with the
Medieval Warm Period and the latter four time intervals all fathwi the confines of the Little
Ice Age; and calculating mean rates of flood occurrence over each of the five intervals, we
obtain a value of 0.40 floods per decade during the Medieval Warm Period, and an average
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value of 4.31 floods per decade over thaifgarts of the Little Ice Age, which latter value is
more than ten times greate¢han the mean flood frequency experienced during the Medieval
Warm Period.

In Poland Cybersket al. (2006) used documentary sources of information (written documents
anddflood boards) to develop a reconstruction of winter flooding of the Vistula River all the
way back to AD 988; and this work indicated, in their words, that winter fldbdsge exhibited

a decreasing frequency of snowmelt and-jae floods in the warmig climate over much of

the Vistula basir.

Focusing on southwes&termany Burgeret al. (2007) reviewed what was known about flooding
in this region over the past three centuries, which takes us back well into the Little Ice Age. The
six scientists reprt that the extreme flood of the Neckar River in October 1824 stlas largest
flood during the last 300 years in most parts of the Neckar catchméntfact, they sayit was
the highest floodever recordedn most parts of the Neckar catchment andcaédfected the
Upper Rhine, the Mosel and Saain addition, they report that the historical floods of 1845
and 1882were among the most extreme floods in the Rhine catchment in the 19th cegtury,
which they describe as trubratastrophic events. Andspeaking of the flood of 1845, they say
it cshowed a particular impact in the Middle and Lower Rhine and in this régiaas higher

than the flood of 1824 Finally, the year 1882 actually s&mo extreme floods, one at the end
of November and one at thend of December. Of the first one, Burgérl. say thatin

Koblenz, where the Mosel flows into the Rhine, the flood of November 1882 was thefourth
highest of the recorded floods, after 1784, 1651 and 19%6th the muchkhyped late20th-
century floals of 1993, 1995, 1998 and 200&@t even meriting a mentian

On a broader mulicountry scale, Mudelseet al. (2003) analyzed historical documents from

the 11th century to 1850, plus subsequent water stage and daily runoff records from then until
2002,for two of the largest rivers in central Europe: the Elbe and Oder Rivers. In doing so, they
discovered that for the prior 80 to 150 years, which climate alarmists typically describe as a
period of unprecedented global warming, there was actualylecease in winter flood

occurrence in both rivers, while summer floods show[ed] no trend, consistent with trends in
extreme precipitation occurrence.Then, shortly thereafter, Mudelseat al. (2004) wrote that
cextreme river floods have had devastating effein central Europe in recent yearsiting as
examples the Elbe flood of August 2002, which caused 36 deaths and inflicted damages totaling
over 15 billion U.S. dollars, and the Oder flood of July 1997, which caused 114 deaths and
inflicted approximatéy 5 billion dollars in damages.

The researchers then noted thabncernhad been expressed in this regaiid the Contribution

of Working Group | to the Third Assessment Report of the Intergovernmental Panel on Climate
Change wherein it was stated tht écurrent anthropogenic changes in atmospheric

composition will add to this risk.Unconvinced about this contention, however, the four
researchers reevaluated the quality of data and methods of reconstruction that had previously
produced flood historie of the middle parts of the Elbe and Oder rivers back to AD 1021 and
1269, respectively; and in doing so, they found, for both the Elbe and Oder dmers,
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significant trends in summer flood risk in the twentieth centéfy,t dsignificantdownward
trends in winter flood risk, which latter phenomenon- described by them a&a reduced
winter flood risk during the instrumental periéd- they specifically described @a response to
regional warming

Rounding out the study of Europe, based on inforimaion flood losses obtained from the
Emergency Events Database and the Natural Hazards Assessment Network, Barredo (2009)
developed a 19742006 history ohormalizedmonetary flood losses throughout the continent

- including the member states of the Eyp@an Union along with Norway, Switzerla@tpatia

and the former Yugoslav Republicd&cedonia- by calculating the value of losses that would
have occurred if the floods of the past had taken place under the current-sgoiwomic
conditions of the cotinent, while further removing inteccountry price differences by adjusting
the losses for purchasing power parities.

This work revealed, in the anal@stvords, thatthere is no evidence of a clear positive trend in
normalized flood losses in Europend thatéchanges in population, inflation and per capita

real wealth are the main factors contributing to the increase of the original raw l@s3ésis,

after removing the influence of the stated so@conomic factors, the European Commission
researche declaredithere remains no evident signal suggesting any influence of anthropogenic
climate change on the trend of flood losses in Europe during the assessed geriod.

In summation, thestudies describedbove from locationsscatteredthroughout all ofEurope
contradictthe climatealarmist claim that warming results in more frequent and more severe
floods In addition,there do notappear to have been any increases in either floods or properly
adjusted flood damages throughout all of Europe over tbaqal of time the worl® climate
alarmists contend was the warmest of the past thousand or more ygams.Europe is no
anomaly is this regard, for things have been found to be largely the same almost everywhere
such studies have been conducted; andght of this fact- and to not unnecessarily lengthen
our report -- in the followingtwo paragrapls we merely citehe journal references to similar
investigations that have produced similar findings on e@ntither continents.

ForNorth Americasee Bl (1997), Browret al. (1999), Lins and Slack (1999), Okseal. (1999),

Haque (2000), Knox (2001), Molnar and Ramirez (2001), Campbell (2002), Garbrecht and Rossel
(2002), Nkt al. (2002), Noreret al. (2002), St. George and Nielsen (2002),dty (2003),
Schimmelmanret al. (2003), Shaplest al. (2005), Wolfeet al. (2005), Carsoat al. (2007),

Pinteret al. (2008), Collins (2009), Cunderlik and Ouarda (2009) and Villarini and Smith (2010).

ForAsia see Cluis and Laberge (2001), Jetrag. (2005), Zhangt al. (2007), Zhangt al.
(2009), and RPain and Nefedov (2010), while f&outh Americasee Wells (1990), Magillian and
Goldstein (2001) and Redt al. (2004),and forAfrica see Heine (2004).

With respect to prior observed effects of waing on dought, we find thatthe peerreviewed

scientific literature clearly demonstratélsat the climatemodetbased claim of more frequent
and severe droughtseing induced byglobal warming is also falsé&nd we begin our review of

www.co2science.org



Page]| 25

the evidence thamakes this conclusion very clday scrutinizingecent researchvork that has
been conducted in North America.

Confining themselves to theontinentalUnited States, Andreadis and Lettenmaier (2006)
examined 20tkcentury trends in soil moisture, runofhd drought with a hydreclimatological
model forced by realvorld data for precipitation, air temperature and wind speed over the
period 19152003. This work revealed, in their words, tiddtoughts have, for the most part,
become shorter, less frequerlgss severe, and cover a smaller portion of the country over the
last centurye¢ And it would seem to be nigh unto impossible to contemplate a nstwening
rebukeof climatealarmist claims concerning global warming and drought than that provided by
this study.

Working within the conterminous United States and part of Mexice5@WIN, 13660°W), Van

der Schrieet al. (2006) constructed maps of summer moisture availability for the period-1901
2002 with a spatial resolution @&5° latitude x 0.5° longitwg and as a result of their efforts,
they were able to report that over the area as a whathe 1930s and 1950s stand out as
times of persistent and exceptionally dry conditions, whereas the 1970s and the 1990s were
generally wete However, they say thano statistically significant trend was found in the mean
summer PDSI over the 19Q002 period, nor in the area percentage with moderate or severe
moisture excess or deficitin fact, they could not find single coherent areaithin the PDSI
maps thatéshowed a statistically significant trend over the 19102 period

Expanding theiscope still further, Cookt al. (2004) developed a 126@ardroughthistory for

the western half of thaJnited Statesind adjacent parts of Canada and Mexibereafter

referred to as the 'West'hased ortheir analysis oannuallyresolved treering records of
summerseason Palmer Drought Severity Index that were derived for 103 points on a 2.5° x 2.5°
grid, 66% ofvhich possessed data that extended back to AD 80bis reconstruction, in their
words, revealedsome remarkable earlier increases in aridity tbatarf the comparatively
short-duration current drought in th&Nest.€ Interestingly, they report thathe four driest
epochs(centered on AD 936, 1034, 30and 1253) albccurredduring an approximatd00-

year interval of overall elevated aridity from AD 900 to 1300ich they describe as being

obroadly consistent with the Medieval Warm Periéd.

Commentindgurther on their findings, the five researchers sta that cthe overall coincidence
between our megadrought epoch and the Medieval Warm Period suggests that anomalously
warm climate conditions during that time may have contributed to the development of more
frequent and persistent droughts in tH&/estC¥ as well ago the megadrought that was
discovered by Reiet al. (2004) to have occurred in Peru at about the same time (AD 800
1250); and after citing nine other studies that provide independent evidence of drought during
this time period for various sulegions of the West, they warn thaany trend toward warmer
temperatures in the future could lead to a serious lelegn increase in aridity over western
North America noting thatdfuture droughts in theWestbf similar duration to those seen

prior to AD 1300 would be disastross.
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We certainly agree with Coak al.@ analysis, noting that such an unfortunate fate could well
befall the western United Statesyen in the absence of gidduced global warmingor the
millenniatscale oscillation of ichate that brought the world the Medieval Warm Period (which
was obviouslyot CQ-induced) could well be in process of repeating itself during the possibly
still-ongoing development of the Current Warm Perioshdif the association between global
warmth and drought in the western United States is robusdtitionallysuggests that current
world temperatures are stiflar belowthose experienced duringiuchof the Medieval Warm
Period.

At about the same time, Woodhouse (2004) reported what \een known aboutnatural
hydroclimatic variability throughout the United States via descriptions of several major

droughts thathadoccurred there over the past three millennia, all but the last century of which
had experiencedatmospheric C&concentrations thahever varied by more than about 10 ppm
from a mean value of 280 ppm. For comparative purposes, Woodhouse began by noting that
¢the most extensive U.S. droughts in the 20th century were the 1930s Dust Bowl and the 1950s
droughts¢ The first of these draoghts lasteddimost of the decade of the 1939and doccurred

in several waves while the latterdalso occurred in several waves over the years 1P386¢

Far more severe than either of these two droughts, however, was what has come to be known
as thel6th-Century Megadroughtwhich lasted from 1580 to 1600 and included northwestern
Mexico in addition to the southwestern United States and the western Great Plains. Then there
was what is simply callebthe Great Droughiwhich spanned the last quarter ofdétl3th

century and was actually the last in a serieghoée 13th-century droughts, the first of which

may have been even more severe than the last. In addition, Woodhouse notes there was a
period of remarkably sustained drought in the second half ofitB# century.

It is evident from these observations, according to Woodhouse, diet 20th century climate
record contains only a subset of the range of natural climate variability in cerdongsand

longer paleoclimatic records.It is also obviouthat this subset, as it pertains to water

shortage, does not evepeginto approach the level of drought severity and duration
experienced in prior centuries and millennia. This being the case, it is also clear that it would
take a droughmuchmore exteme than the most extreme droughts of the 20th century to
propel the western United States and adjacent portions of Canada and Mexico into a truly
unprecedented state of dryness.

Three years later, Seager (2007) studied the global context of the drolughatfected nearly

the entire United States, northern Mexico and the Canadian Prdigaseen 1998 and 2004.

On the basis citmospheric reanalysis data and ensembles of climate model simulations forced
by global or tropical Pacific sea surface temperes over the period January 1856 to April
2005,he compaedthe climatic circumstances of the recent drought with those of five prior
great droughts of North America: (1) the Civil War drought of 1856(2) the 1870s drought,

(3) the 1890s drought, (4he great Dust Bowl drought, and (5) the 1950s droughitd n

doing so, he found that the 1998002 droughttwas most likely caused by multiyear variability

of the tropical Pacific Oceamoting that the recent droughfwas the latest in a series of six
persistent global hydroclimate regimes, involving a persistent Lali@atate in the tropical
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Pacific and dry conditions across the midlatitudes of each hemisghérdact, there was no
aspect of this study that implicated global warming, eithep-@@uced or otherwise, as a cause
of -- or contributor to-- the great turrrof-the-20th-century drought that affected large portions
of North America. Seager noted, for example, thelthough the Indian Ocean has steadily
warmed over the last half centy, this isnot implicated as a cause of the turn of the century
North American drought because the five prior droughts were associatedca@hndian

Ocean sea surface temperaturé# addition, the five earlier great droughts occurred during
periods when the mearglobaltemperature wasalsosignificantly cooler than what it was

during the last great drought.

Anotherfar-ranging study was that @€ooket al. (2007), who discussed the nature of a number
of megadroughts that occurred over the past milkduiim and clearly exceeded in all aspects all
droughts of the instrumental period. Indeed, they state ti#itese past megadroughtbwarf

the famous droughts of the 20th century, such as the Dust Bowl drought of the 1930s, the
southern Great Plains drougbf the 1950s, and the current one in the West that began in
1999¢ all of which dramatic droughts fade into almdstal insignificancavhen compared to

the granddaddy of them all, which they describedas epoch of significantly elevated aridity
that persisted for almost 400 years over the AD 9BDO periode

Of central importance to North American drought formation, in the words of the four
researchersgis the development of codla Nifidike(BSTs in the eastern tropical Padific.
Paradoxicallyas they describe the situatiodyvarmer conditions over the tropical Pacific
region lead to the development of cool La Nifi@ SSTs there, which is drought inducing over
North America& And in further explaining the mechanics of this phenomenon, on wihiei

say bothdmodel and data agree Cooket al. state thatdif there is a heating over thentire
tropicsthen the Pacific will warm more in the west than in the east because the strong
upwelling and surface divergence in the east moves some of thepgodatvardg with the

result thatéthe eastwest temperature gradient will strengthen, so the winds will also
strengthen, so the temperature gradient will increase further ... leading to a more Ldikéfia
state£ What is more, they add thai_a Nifialike conditions were apparentlthe normduring
much of the Medieval period when the West was in a protracted period of elevated aridity and
solar irradiance was unusually high.

In light of these several observations, it would appear that throughout the 13900 period

of what Coolet al. callésignificantly elevated aridigin North America, the tropical Pacific
Ocean likely experiencesignificantly elevated temperaturevhich may well have been far
greater than anything experienced over the coursehaf 20th century, because there was no
period of time over the last several hundred years when North America experienced anything
like the seemingly endless aridity of th&@0-year megadroughthat coincided with the great
central portion of the Medieval \Wm Period. And in light dlis observation, we conclude that
much of the Medieval Warm Peridthdto have beermuchwarmer than even thevarmest

portion of the 20th century, or any time since. In fact, there is reason to believe that the world
as a whdée may well have been warmer during the bulk of the Medieval Warm Period than it is
currently, for Coolet al. write thatcthe persistent droughts over North America all arose as
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part of the response of thglobal climateto persistent La Nifitike conditons in the tropical
Pacific Oceasn. And this conclusion contradicts the clima&armist€primary but unfounded
claim that the world is currently warmer than it has been at any other time over the past two
millennia or more.

It is instructive to learn dw Native Americans were impacted by different dry phases of the
Medieval Warm Period, which was the subject of the study of Beesah (2007), who

reviewed and discussed possible impacts of eatlth-, middle12th-, and late13th-century
droughts on hree Native American cultures that occupied parts of the western United States
(Anasazi, Fremont, Lovelock) plus another culture that occupied parts of southwestern Illinois
(Cahokia). They report, in this regard, tidgbpulation declines among the vatis Native
American cultures were documented to have occurred either in the ddrtig, middle12th, or
late-13th centuries -- AD 9901060, 11351170, and 1274297, respectively- and thatcreally
extensive droughts impacted the regions occupied by th@sdistoric Native Americans during
one or more of these three time periodsin particular, they say the middi&2th-century
droughtchad the strongest impact on the Anasazi and Mississippian Cahokia cuélturéng

that dby AD 1150, the Anasazi hdoeamdoned 85% of their great houses in the Four Corners
region and most of their village sites, and the Cahokians had abandoned one or more of their
agricultural support centers, including the large Richland farming congplexaddition, they

write that ¢the sedentary Fremont appear to have abandoned many of their southern area
habitation sites in the greater Unita Basin area by AD 1150 as well as the eastern Great Basin
and the Southern Colorado Plateasp thatdin some sense, the 13th century drougham

simply havefinished offsome cultures that were already in declife.astly, they state that
thesedmajor reductions in prehistoric Native American habitation sites/populdtimecurred
duringdanomalously warraclimatic conditions, which charactead the Medieval Warm

Period throughout much of the world at that particular time. And the fact that the deadly
North American droughts of the MWP harever been equaletthroughoutall the ensuing
yearsargues strongly that what Bense al. call theanomalous warmttof that period hasalso
onever been equaled throughout all the ensuing yeawgjich further suggests (since the @ir

CQ content was so much less during the MWP than it is now) thatthesiderablyesser

warmth of today need not in anyay be related to the much higher €€ncentration of

earth@ current atmosphere.

At this point, we have coverddrge portionsof the United States plus othempts of North
America; and we will discuss a few additional studies that consider this kamggbeginning

with that of Stahleet al. (2000). This team of eight researchers developed atemy history

of drought over North America from reconstructions of the Palmer Drought Severity Index
(PDSl)based on analyses afany lengthy treering re®rds; andm doing so, they found that

the 1930s Dust Bowl drought in the United Stateshich was the natio® most severe,
sustained, and widspread drought of the past 300 yearsvas eclipsed in all three of these
categories by a 16tkenturyomegalrought£ Although this drought has been mentioned in
some of the prior studies we have reviewed, it is worth noting the additional information that
Stahleet al. present.
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The 16thcenturymegadrought as they describe it, persistéftom the 1540s to 180s in

Mexico, from the 1550s to 1590s over the [USbluthwest, and from the 1570s to 1600s over
Wyoming and Montang andit éextended across most of the continental United States during
the 1560<¢ It also recurred with greater intensity over the Sbeast during the 1580s to
1590s; ad 0 horrendous was this climatic event, that thesearchersinequivocally state

that dthe ¥hegadrough€bf the 16th century far exceeded any drought of the 20th centuiy.
fact, they sidthat dprecipitation reconstuction for western New Mexico suggests that the
16th century drought was the most extreme prolonged drought in the past 2000 gears.

To put these various sets of droughts in perspective, we turn to the study of Stiahllg2007),
who used an expandegrid of treering reconstructions of summer Palmer Drought Severity
Indices covering the United States, southern Canada, and most of Mexico to examine the
timing, intensity, and spatial distribution of decadal to multidecadal moisture regimes over
North Anrerica. This work revealdtat during the Current Warm Periodhe Dust Bowl
drought of the 1930s and the Southwestern drought of the 1950s were the two most intense
and prolonged droughts to impact North Americas did the studies of Worster (1979)aP
(1983) and Fyet al. (2003). During the Little Ice Age, on the other hand, they report the
occurrence of threenegadroughtswhich they define advery largescale drought[s] more
severe and sustained than any witnessed during the period of instrtethemrather
observations (e.g., Stahé al., 2000)¢ However, they report thastill ¢stronger and more
persistent droughts have been reconstructed with tree rings and other proxies over North
America during the Medieval era (e.g., Stine, 1994; laiad, 2003; Cookt al., 2004) In

fact, they say thathese latter megadroughts were so phenomenal that tkegided torefer to
them aséno-analog Medieval megadroughgs.

So withmegadroughtsccurring atcoolerthan-present temperatures and witho-analog
megadroughtsoccurring atwarmerthan-present temperatures, one must consider the
possibility that somethingther than temperatures the driving force behind their occurrence.
And there are a number of scientists who feel that tisdmething oher¢ is solar variability

such as Blacht al. (1999), who stated thadssmall changes in solar output may influence
Atlantic variability on centennial time scalé¥,u and Ito (1999), who felt forcetb consider

solar variability as the major cause ohtary-scale drought frequency in the northern Great
Plainsg Dean and Schwalb (2000), who conclud&deems reasonable that the cycles in aridity
and eolian activity over the past several thousand years recorded in the sediments of lakes in
the northernGreat Plains might also have a solar conneciiderschureret al. (2000), who
indicated that variations in solar activiynay have contributed to decaelecale rainfall

variability in equatorial east AfricaiHodellet al. (2001), who wrote thafa signficant

component of centuryscale variability in Yucatan droughts is explained by solar fogcing,
Mensinget al. (2004), who concluded thathanges in solar irradiance may be a possible
mechanism influencing centwsgcale drought in the western Great Basof the United States,
Asmeromet al. (2007), who suggest that a solar link to Holocene climate opeditesugh
changes in the Walker circulation and the Pacific Decadal Oscillation and Ed\iffi@rn
Oscillation systems of the tropical Pacific Oce&uarcinet al. (2007), who emphasize that the
positive correlation of Lake Masoko hydrology with various solar activity praxngdies a
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forcing of solar activity on the atmospheric circulation and thus on the regional climate of [a]
part of East Afrig€ and Springeret al. (2008), who say their findingsorroborate works

indicating that millenniakcale solaforcing is responsible for droughts and ecosystem changes
in central and eastern North Ameriéa,

In one final and exceptionally perceptivegaa dealing with North American droughts, Caaik

al. (2009) wrote thatiPCC Assessment Report 4 model projections suggest that the subtropical
dry zones of the world will both dry and expand poleward in the future due to greenhouse
warmingg¢ and thatdthe US southwest is particularly vulnerable in this regard and model
projections indicate a progressive drying there out to the end of the 21st ceatitgwever

they then wrote thatthe USA has been in a state of drought over much of the West for about
10 years now and thatawhile severe, this turn of the century drought has not yet clearly
exceeded the severity of two exceptional droughts in the 20th centsy thatéwhile the
coincidence between the turn of the century drought and projected drymipé Southwest is
cause for concern, it is premature to claim that the model projections are cogrect.

We begin to understand this fact when we compare ¢then of the century droughg with the
two cexceptional droughtsthat preceded it by a few decad. Based on gridded instrumental
Palmer Drought Severity indices for tree ring reconstruction that extend back to 1900eCook
al. calculated that the turrof-the-century drought had its greatest Drought Area Index value of
59% in the year 2002, whilée Great Plains/Southwest drought covered 62% of the US in its
peak year of 1954, and the Dust Bowl drought covered 77% of the US in 1934. In terms of
drought duration however, things are not quite as clear. Stadtlal. (2007) estimated that the
first two droughts lasted for 12 and 14 years, respectively; Segtggr (2005) estimated them

to have lasted for 8 and 10 years; and Andreadlial. (2005) estimated them to have lasted for
7 and 8 years, yielding means of 9 and 11 years for the two erogpiiroughts, which
durations are to be compared to 10 or so years for the fofithe-century drought, which

again makes the latter drouginiot unprecedentedompared to those that occurred earlier in
the 20th century.

Realclarity, however, comes whethe turn-of-the-century drought is compared to droughts of
the priormillennium Cooket al. write that gperhaps the most famous example is #&reat
Drouth(Isic) of AD 1274299 described by A.E. Douglass (1929, 1836t this 24year
drought was elipsed by the 38/ear drought that was found by Weakley (1965) to have
occurred in Nebraska from AD 1276 to 1313, which @Gbalk sayomay have been a more
prolonged northerly extension of th&reat Droutli¥ But even thesenulti-decadedroughts
truly pale in comparison to théwo extraordinary droughts discovered by Stine (1994) in
California that lasted more than two centuries before AD 1112 and more than 140 years before
AD 135C And each of thesenegadroughtsas Coolet al. describe them, occued, in their
words, din the saecalled Medieval Warm Periad And they add thatall of this happenegbrior

to the strong greenhouse gas warming that began with the Industrial RevolatidhorsQ
italics] €
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In further ruminating about these facts in tii€onclusions and Recommendatiéisgction of

their paper, Coolet al. again state that the medieval megadrougbitecurred without any

need for enhanced radiative forcing due to anthropogenic greenhouse gas féréing,

therefore, theygo on tosaydthere is no guarantee that the response of the climate system to
greenhouse gas forcing will result in megadroughts of the kind experienced by North America in
the paste

In summationthese andmanyother studiesconducted at varioutcations throughout Nah
America-- Lairdet al. (1998) Woodhouse and Overpeck (1998yoninet al. (2000) Fritzet al.
(2000), Hidalget al. (2000) Bensoret al. (2002) Knappet al. (2002) Ni et al. (2002) Grayet
al. (2003) Gedalofet al. (2004) Grayet al. (2004ab), Mauget (2004), Mensingt al. (2004)
Quiring(2004),Daniels and Knox (200%ormanet al. (2005) Shapleyet al. (2005) Rasmussen
et al. (2006) MalamudRoamet al. (2006) Tianet al. (2006) Woodhouseet al. (2006)
Woodhouse and Lukas (2008)acDonald and Tingstad (200®)ekoet al. (2007) MacDonald
et al. (2008)and Springeret al. (2008)-- disputethe climatealarmist claim that warmingust
alwaysresult in more frequent and more sevedeought, while studies conducted ather
continentshaveled to the same conclusion. Howev#y,not unnecessarily lengthethis
section of our reportweconclude it by merely providindpe journal reference$o some of
these studiesn the following paragraph.

ForAfrica see Holmest al. (1997), Verdwrenet al. (2000), Nicholsoat al. (2001), Russell

and Johnson (2005), Latial. (2006), Therrekt al. (2006) and Espet al. (2007); forAsia see

Cluis and Laberge (2001), Paulstal. (2003), Touchaat al. (2003), Kalugiet al. (2005), Davi

et al. (2006), Sinhat al. (2007), Kinet al. (2009) and Zhangt al. (2009); forEurope see Hisdal

et al. (2001), Ducic (2005), Linderholm and Chen (2005), Linderholm and Molin (2005), van der
Schrier et al. (2006), Wilsaat al. (2005), Pfisteet al. 2006) and Renardt al. (2008);andfor

South Americasee Marengo (2009).
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3. More Frequent and Severe Hurricanes

The claim:CQ-induced global warming will increase the frequency, intensity and duration of
hurricanes.

How do hurricanesespond to global warming? A popular book and awananing film (Gore,
2006) suggest that global warming is leadingda increased frequency of hurricanéand
that rising temperatures are also linked da significant increase in both the durationdan
intensity of hurricanes.

This viewof the subjectreceived significant early support in the scientific literature, especially
within the climate modeling community. Fregeal (2004), for example, wrote th@increases

in hurricane intensity are @ected to result from increases in sea surface temperature and
decreases in tropopaudevel temperature accompanying greenhouse warming (Emanuel,
1987; HendersoiBellerset al., 1998; Knutsoet al., 1998)¢ In fact, Knutson and Tuleya (2004)
stated thaténearly all combinations of climate model boundary conditions and hurricane model
convection schemes show a £i@duced increase in both storm intensity and naaorm
precipitation ratese

To test thisclimatemodetbaseal hypothesis, we examine theertinent scientificliterature to
determinehow much more frequentpowerfuland longedastinghurricanes may- or maynot

-- have become over the course of ea@hecovery from the cooler temperatures of the Little
Ice Age, or how hurricanes of the Medal Warm Period may have differed from those of the
Little Ice Age. An analysis of this subject was presented by Idso and Singer (Zllboaia
Change Reconsidered: The Report of the Nongovernmental International Panel on Climate
Change (NIPCGyherein examiningthe peerreviewed scientific literature up through 2007
they founddlittle or no support for these predictions and considerable evidence to support an
opposite predictioré Therefore we confine ourselvelsereto an analysis of scientific pars
publishedafter 2007, in orderto see if Idso and Sing@rconclusion still holds

With respect to hurricanes occurring over tiglantic Ocean we begin with the study of
Chylek and Lesins (2008), wéyaplied simple statistical methods to the NOABWRDAT record

of storm activity in the North Atlantic basin between 1851 and 2007 in order to investigate a
possible linear trend, periodicity and other features of interest. Using what they descriee as
hurricane activity index that integrates over higane numbers, durations, and strengtht)e

two researchers repogd discoveringia quasiperiodic behavior with a period around 60 years
superimposed upon a linearly increasing backgroéidowever, they notd that éhe linearly
increasing bekground vas] significantly reducedr removedwhen various corrections were
applied for hurricane undercounting in the early portion of the recérdnd urther noting that
¢the last minimum in hurricane activity occurred around 188Bey stated that in companng

the two 28yearlong periods on either side of this date, theyuhd éa modest increase of

minor hurricanes, no change in the number of major hurricanes, and a decrease in cases of
rapid hurricane intensificatiosg.
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As a result of these findings, tieo researchergoncluded thatif there is an increase in
hurricane activity connected to a greenhouse gas induced global warming, it is currently
obscured by the 6@ear quasperiodic cyclé& Consequently, and in spite of the fact thd)

the hurricare recordthey analyzed started during the final stages of the Little Ice Age (which
was the coldest period of the current interglacial), and that (2) the planet experienced a
subsequent warming that has been declared by climate alarmists to have beencedpreed
over the past millennium or more, they could still find convincing realvorld evidencehat
global warming enhances eith#re frequency or intensityf hurricanes occurringver the
Atlantic Ocean

Contemporaneously, Klotzbach and Gray (2@8ployedsea surface temperatugSST) data

for the far North Atlantic (5660°N, 5610°W) andsea level pressuiSLP) data for the North
Atlantic (B50°N, 76010°W) to construct an index of thitlantic Multidecadal Oscillatio(AMO),
which they defined athe difference between the standardized SST and SLP anomalies (SST
SLP) for the hurricane season of JNw/ember, and which they evaluated for the period 1878
2006, after which they compared their results (to which they appliee?e812-1 filter) witha
number of hurricane otropical cyclongTC) properties And this work revealed the existence

of three positive and two negative AMO phases over the period of their study, as may be seen
in the figure below.
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North Atlantic AMO Index. Adapted fromlétzbach and Gray (2008).

In comparingannuallyaveragedresults for TC characteristics between the positive and

negative AMO phases indicated in the above graph, it can be calculated from the TC data of the
two researchers that the positive AMO phagenegative AMO phasetios of hurricane

numbers, hurricane days, major hurricane numbers and major hurricane days were 1.53, 1.89,
2.00 and 2.46, respectively, over the entire period studied, while for the@st positiveand

20 most negativeAMO years thevalues of the same ratios, in the same order, were 1.73, 2.41,
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2.80 and 4.94. Clearly, therefore, the state of the North Atlantic AM@nsendously

important to hurricane genesis and development; and this striking natural variability makes it
impossibé to determine if there is any lorAtgrm trend in the TC data that might possibly be
due to 20thcentury global warming.

One year later, Zengt al. (2009), as they describe ésynthesized field measurements, satellite
image analyses, and empirical mdgleo evaluate forest and carbon cycle impacts for historical
tropical cyclones from 1851 to 2000 over the continental £J18.doing so, they determined

¢there were more forest impacts and greater biomass loss between 1851 and 1900 than during
the 20th @ntury£ On average, for example, they found tid#7 million trees were affected

each year between 1851 and 196@hich led toda 79Tg annual biomass logss\verage

annual forest impact and biomass loss between 1900 and 2000, on the otherdveare, 72

million trees and 39 Tg, which were only half of the impacts before £9@tich results they

say are iraccordance with historical records showing that Atlantic tropical cyclones were more
active during the period from 1870 to 19@0In addition, the note that the amount of carbon
released from the downed and damaged tréesached a maximum value in 1896, after which

it continuously decreased until 198yhereupon it leveled off for the remaining two decades

of the 20th century.

Taking a longer tik at the subject, Chenoweth and Divine (2008) examined newspaper
accounts, shipdogbooks, meteorological journals and other documents in order to reconstruct
a history of tropical cyclones passing through the 61.5°W meridian between the coast of South
America (~9.7°N) and 25.0°N over the period 22907, which they describe athe longest

and most complete record for any area of the wotld his work however, was inconclusive for
most of the time period, as the two researchers say they coulddicevidence of statistically
significant trend in the number of tropical cyclones passing through the region on any time
scale¢ But theydid note that ¢hurricane frequency is down about 20% in the 20th century
compared to earlier centuriesand thatcthis decline is consistent with the 20th century
observed record of decreasing hurricane landfall rates in the U.S. (Laetdakal999; Elsneet

al., 2004) and proxy reconstruction of higher tropical cyclone frequency in Puerto Rico before
the 20th century(Nyberget al., 2007), as well as modsimulated small changes in Atlantic
basin tropical cyclone numbers in a doubled, Evironment (Emanuedt al., 2008; Knutsoet

al., 2008)c They also report thadthe period 19681977 was probably the most inae¢ period
since the islands were settled in the 1620s and 1630kjchfinding dsupports the results of
Nyberget al. (2007) of unprecedented low frequency of major hurricanes in the 1970s and
1980s¢ In addition, it strongly suggests that the subsequsimort-term increase in cyclone
numbers has had absolutely nothing to do with the supposedly unprecedented concurrent
warming of the globe, as it appears to be nothing more than a simple recovery from a short
term dip (within a centunyscale lull) that rduced yearly cyclone numbers to their lowest levels
of the past three centuries.

Going still further back in time, Wallace and Anderson (2010) collected a total of 37 sediment

cores along eight transects within Laguna Madre, an elongate water body Idoeltd the
narrow lowelevation barrier that is Texas (USASouth Padre Island; and based on the vertical
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distribution and grain size of storm overash sediments contained within four of those cores
from two transects- which were most ideally positieed -- they were able to construct a

detailed history of intense hurricane strikes from 5300 to 900 ybafsre presen{BP). Based

on theiranalyses, the two scientists determined thi#ttere has been no notable variation in
intense storm impacts acro#ise northwestern Gulf of Mexico coast during this time inter&al,
i.e., 5300900 yr BPgimplying no direct link between changing climate conditions and annual
hurricane impact probabilitg. In addition, they report thatthere have been no significant
differences in the landfall probabilities of storms between the eastern and western Gulf of
Mexico during the late Holocene, suggesting that storm steering mechanisms have not varied
during this timeg

In discussing their findingsas well as the simitaesults obtained by others for Western Lake,
Florida(USA)and Lake Shelby, AlabarttidSA}- the two researchersoncludedthat current

rates of intense hurricane impacafgo not seem unprecedented when compared to intense
strikes over the past 5000 yes while notingthat ésimilar probabilities in higintensity

hurricane strikes for the eastern and western Gulf of Mexico do not show anyaléaut-of-
phase relationship that would enlighten us as to climate controls on storm pathsvaysis

they reiterated their conclusiothat din the northern Gulf of Mexico, there have been no
significant variations in storm impact probabilities and/or storm steering mechanisms from ca.
5300900 yr BRE

With respect to hurricanes occurring over thacific Ocen, there area number ofrecent
studies,includingthat of Chan (2008)who investigated possible causes of the nualécadal
variability in intense T(ategory 4 and 5)ccurrence in the western North Pacific (WNP),
whichbasin generally has the largestmber of TCs every yeaAnd kased on data for the
period 19662005, the Hong Kong researcher determined that decadal variations in intense
typhoon activity largely result from a combination of the behavior of the El4Siiathern
Oscillation (ENSO) amacific Decadal Oscillation (PDO).

In discussing this finding, Chaaidthat dthe view that global warming would lead to more
intense TCs owing to the enhancement of thermodynamic factors ignores the fact that for TCs
to intensify significantly, the dyamic factors mustooperate€X and he addedhat éthe latter
havenot been demonstrated to be enhanced basin widEtus, he suggestedhe more likely
conclusion is that the major lofvequency variations in the frequency of intense TC occurrence
is prdoably a multidecadal one in response to similar variations in the factors that govern the
formation, intensification and movement of T€and he notedhat dsuch variations largely

result from modifications of the atmospheric and oceanographic condifiomesponse to

ENSO and PDOThus anddat least for the WNR,Chanstateddit is not possible to conclude

that the variations in intense typhoon activity are attributable to the effect of global warming.

Definingrapid intensification(RI) of aropical cyclones occurring when the maximum wind
speed of a TC reaches at least 5 knots in the first 6 hours, 10 knots in the first 12 hours, and 30
knots in 24 hoursWang and Zhou (2008gterminedthat éall category 4 and 5 hurricanes in
the Atlantic basi and 90% of the equivalesstrength typhoons in the western North Pacific

www.co2science.org



Page]| 36

experience at least one RI process in their life cycl@ébus, using bestack TC data obtained
from the Joint Typhoon Warning Center for the-yiar period 19652004, the two raearchers
determined the climatic conditions that are most critical for the development of Rl in TCs of the
Western North Pacific on annual, ints@ason§ and interannual time scales; andhis work
revealed, as they describe it, thatver the past 40 gars, the annual total of Rl in the western
North Pacific shows pronounced interdecadal variation but no significant temd, they say
that this factdimplies that the super typhoons had likely no upward trend in the last 40 years.
In addition, they dund that whenthere was a southward shift ithe mean latitudeof where

the tropical storms form (either seasonally or from year to year), the proportion of super
typhoons or major hurricanewould increase; and they statbat c¢this finding contrast$with]

the current notion that higher sea surface temperature leads to more frequent occugrehc
category 4 or 5 hurricanes.

Contemporaneously, Englehaat al. (2008) developed dirst cut data set pertaining to the
area immediately adjacent to Mexi€@Pacific coast. Although only 54% of Eastern Pacific
storms reached TC status within this nefuore area over the period 1962005, theyreport
that cnearshore storm activity is fairly well correlated with total basin TC activity, a result
which sugges that over the longer period (i.e., 192ihward), changes in neahore activity
can provide some sense of the broader basin act&ifyhusthey proceeded with their
analysis, discovering significant decadal variability in annual eastern PacifishwearTC
frequency of occurrence. Also, they found tiditng-term TC frequency exhibits a significant
negative trend€ which-- as best can be determined from their graph of the datdeclines by
approximately 23% over the 8tear period 1922005. Axl this result was driverolelyby an
approximate 30% drop in TC frequency duringldte (AugustNovember) TC season, with
essentiallyno longterm trend in theearly (May-July) TC season.

Englehartet al. additionallypresentd a graph of the maximurwind speed assoated with

each TC, which revealeah approximate 20% decline in this intensigfated parameter over
the period of their study. Consequently, althoutjieir work was acknowledged by them to be
but adfirst cute at trying to deermine hav North Pacific TCs mighave varied in frequency of
occurrence and intensity ovehe prior 85 years, itlearlyprovidedno supportfor the climate-
alarmist clainthat global warming increases both the frequency and intensity of TCs and/or
hurricanes.In fact, the data from thigpart of the worldappearto suggest just th@pposite

Also publishing in the same year, Wasta@l. (2008) analyzed climatic characteristics of China
influencing typhoons over the period 192004 findingthat ¢he frequencyof affecting

typhoons has been declining since 1951 at a rate of 0.9 typhoon per decade, which passes the
test of 0.05 significance levéandemphasizinghat ¢the past 10 years is the time that sees the
least frequencyé In addition, they determinethat ésupertyphoons have the largest drop in

the frequency, showing a tendency of decreasing 0.7 typhoon per decade, which passes the
test of 0.001 significance level.

Movingaheadone year, Zhangt al. (2009) examined cyclorgenerated economic losses@
human casualties in China, as well as their changes in space and time;didg sothey
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determinedthat ddirect economic losses trended upward significantly over the past 24 gears,
but that éthe trend disappears if considering the rapid increasthe annual total gross
domestic product of China, suggesting that the upward trend in direct economic losses is a
result of Chinese economic developménihey alsstated thatcthere is no significant trend

in tropical cyclone caualties over the pas24 years; and thatit is only becauséthe Chinese
economy has been booming since the early 1880at there has been an increasing trend in
typhooncaused economic Iges between 1983 and 2006 nditheyadditionallynoted that

cafter adjusting for infition, wealth, and populatioti,Pielke and Landsea (1998) and Pielke

al. (2008) alsdfound no significant trend in economic losses caused by landfalling tropical
cyclones

Contemporaneously, Kubota and Chan (2009) created a unique dataset ofopi¢alcyclone
landfallnumbers in thePhilippine¥ based on historical observations of TC tracks during the
period 19011940 whichwere obtained from Monthly Bulletins of the Philippine Weather
Bureaualong with TLP data obtained from the Joint Typhdafarning Center for the period
19452005, which they used to investigate the-giGbal warming hypothesisAnd by these
meansthe two researchers discoverguia the dateplotted in the figure belowthat ¢the TLP

has an apparent oscillation of about 32aye before 1939 and an oscillation of about2A®

years after 1945 Most important of all, they reportedhat dno longterm trend is founck In
addition, they determined thaénatural variability related to ENSO and PDO phases appears to
prevail in theinterdecadal variability of TL#.

Tropical Cyclone Landfall Numbers in the Philippines (1902-2005)
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— Philippine Weather Bureau
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—— Japan Meteorological Agency
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Philippine tropical cyclone landfall numbers vs. year. Adapted from Kubota and Chan (2009).
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Working nearby Ma and Chen (2009) used NCEP/NCAR reanalysis data to determine the SST
distribution over the Western North Rdic (WNP)and to evaluate its temporal variability, while
they employed TC frequency data obtained from the Joint Typhoon Warning Center, the
Tropical Cyclone Year Baafkthe China Meteorological Administration, and the Tolyghoon
Center of the Japase Meteorological Agency to characterize TC frequency over the period
19492007. This work indicated, in their words, ti&STs over the WNP have been gradually
increasing during the past 60 years ... with a maximum increment of 1°C around the central
equatorial Pacific for the last 10 yeargndthey foundthat dthe warm pool, which is defined

to be enclosed by a critical temperature of 28°C, has expanded eastward and northward in
recent years;, noting further thatéthere has been remarkable warmingthre last decade,

more than 0.8°C in some local argadeverthelessand in spite of thisremarkable warming,
they determined thatithe frequency of TC against the background of global warming has
decreasedvith time.£

ContemporaneouslyChan and Xu (®9) studied landfalling tropical cyclones of East Asia,
based on TC data obtained from the Joint Typhoon Warning Center for the perioe20045

and the Annual Tropical Cyclone Data Book (edited by the Shanghai Typhoon Institute) for the
period 19522000,conducting a comprehensive study of variations in the annual number of
landfalling TCs in three subgions of East Asia: South (south China, Vietham and the
Philippines), Middle (east China), and North (Korean Peninsula and Japan). As might have been
expected, the two researchers discovered tliatavelet analyses of each time series show that
the landfalling frequencies go through large irtrnual (28 years), inteiddecadal (816 years)

and even multidecadal (1632 years) variations, with the intemnual being the most

dominant, and the multdecadal explaining most of the rest of the variadgd&nd in what they
calléan important findingg they state thattnone of the time series shows a significant linear
temporal trend, which suggests that globahmning has not led to more landfalls in any of the
regions in Asia.

Last of all, with respect to the Pacific Ocean, Setrag). (2010) write thain recent years, there
has been increasing interest in whether global warming is enhancing tropical cyativiey £

as has been claimed by Emanuel (2005) and Welkstalr (2005). One of the main sources of
contention over this matter has been the fact that Wual. (2006) and Yeung (2006) examined
best track data from the Regional Specialized MeteorckdCenter (RSMC), Tokyo, Japan, as
well as that of the Hong Kong ObservatofyChina (HKOgndthat din contrast to Websteet

al. (2005)% as Songt al. describe it, they foundthere was no increase in categorsb4dyphoon
activity in the western Ndh Pacific basid. In addition, they report thatneither RSMC nor

HKO best track data suggest an increase in TC destructiverfass they further state that

oother studies also examined the differences in TC data sets from the Joint Typhoon Warning
Cener (JTWC) of the U.S. Naval Pacific Meteorology Oceanography Center in Hawaii, the RSMC,
and the Shanghai Typhoon Institute (STI) of [the] China Meteorological Administration in
Shanghai (Lei, 2001; Kamahetral., 2006; Ott, 2006; Yet al., 2007)¢ andthey indicate that

oso far, the reported trends in TC activity in the WNP basin have been detected mainly in the
JTWC best track data setyhich anomalous data set was employed by Emanuel (2005) and
Websteret al. (2005) in drawing their anomalous corsilns.
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To help resolve the discrepancies exhibited by the JTWC typhoon databaset Sbragalyzed
differences of track, intensity, frequency and the associated-teng trends of those TCs that
were simultaneously recordeandincluded withirthe best track data sets of the JTWC, the
RSMC and the STI from 1945 to 2007. This work revealed, accordingntahiaedthough the
differences in TC tracks among these data sets are negligibly small, the JTWC data set tends to
classify TCs of categoryB2ascategory 45, leading to an upward trend in the annual frequency
of category 45 TCs and the annual accumulated power dissipation index reported by Webster
et al. (2005) and Emanuel (2006)And they add thatthis trend and potential destructiveness
over the period 19772007 are found only with the JTWC data &ethile noting that actual
downwardtrendscdare apparent in the RSMC and STI data &dtslight of their findings,
therefore, plus those of the other scientists they cite, there would appedre little doubt that

the studies of Emanuel (2005) and Websénrl. (2005) provideno evidencdor what climate
alarmists long hailed gzoof positiveof their claim that global warming leads to more intense
tropical cyclones or hurricanes.

With respect to hurricanes occurring over tHadian Oceanthere are but two studies to

report. In the first, Harpeet al. (2008) analyzed severgotential influences on the accuracy

of estimating TC intensity over time due to increasing technology, methogokogwledge and
skilg for TCs that occurred off the coast of northwestern Australia, primarily in a band between
5 and 25°S, over the period 1968/69 to 2000/01. This work revealed, in their wordsathat

bias towards lower intensities likely existseiarlier (mainly prel980) TC central pressure

deficit estimates of the order of at least 20 per cent in 1970, reducing to around ten per cent by
1980 and to five per cent in 19&83nd they say thafinferred temporal trends in the estimated
intensity fromthe original datasets are therefore significantly reduced in the objectively
reviewed dataset£ In fact, when all was said and done, they concludbére is no prima

facie evidence of a potential climatdhange induced trend in TC intensity in nortsiern

Australia over the past 30 yeats.

Also working out of Australia, but only partly in the Indian Ocean, Hassim and Walsh (2008)
analyzedropical cyclonébest track data pertaining to severe storms of the Australian region
(5-30°S) forming off WestarAustralia and the Northern Territory (the western sector: 90
135°E, Indian Ocean) and off Queensland and the Gulf of Carpentaria (the eastern seetor: 135
160°E, Pacific Ocean) for the presence of systematic intensity and duration trends over the
cycloneseason periods running from 1969/1970 through 2004/2005; and in doing so, in the
words of the two Australian researchetsubstantial differences in trends [were] found
between the two sukregions, with the number, average maximum intensity, and duradion
the severe category intensities of tropical cyclones increasing since 1980 in the west but
decreasing (in number) or exhibiting no trend (in intensity, severe category duration) in the
easte

As Hassim and Walsh concldgd@éowever, more study of Augtlianregion TCs will be required

oto unravel the causes of the clear differences between cyclone trends in the eastern and
western portions of the Australian basinUntil then, it will remain unclear what the overall
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data really suggest, and, of coursd)y. And even when these questions are answered, the
temporal length of the underlying database will still be far too short to differentiate between a
longterm trend that might possibly be tied to the warming that produced the Little Icetdge
CurrentWarm Period transition and a short&grm cyclical regime shift. However, it is worth
noting that in reporting results described at th&ernational Summit on Hurricanes and

Climate Changthat was held on the Greek island of Crete in May of 2007, E{2068)

indicates that what he callsaleotempestology- which he defines as the study of prehistoric
storms based on geological and biological evidengalicates thatésedimentary ridges in
Australia left behind by ancient tropical cyclones indic#iat tactivity from the last century
underrepresents the continer@ stormy past

With respect to hurricanes occurring over multiple ocean basifan and Liu (2008), who also
focusedon paleotempestology, conducted a brief review and synthesis of meg&arch
advances and findings in this emerging field of work, which they descrif#eyasing science
that ¢studies past typhoon activity spanning several centuries to millennia before the
instrumental era through the use of geological proxies histiorical documentary records.
Andthis analysis indicatedas they describe ithat cthere does not exist a simple linear
relationship between typhoon frequency and Holocene climate (temperature) chénge,
especially of the type suggested by climate alarmiStkey report, for example, thatyphoon
frequency seemed to have increased at least regionally duhiegoldest phases of the Little
Ice Aget and they also note that there are typicafisnore frequent typhoon landfalls during La
Nifia years than durgpEl Nifio years.

In the realm otheoretical modelingNolan and Rappin (2008) extended the methodology of
Nolanet al. (2007) to include a prescribed wind as a function of height that remains
approximately constant during the genesis of tropical cyckoineenvironments of radiative
convective equilibrium that are partially definéy sea surface temperatuyevhich they then
employed to expre what happens when SSTs ris&d Avhen subsequently running the
adjusted model, they report thaian unexpectedesult has been obtained, that increasing sea
surface temperature does not allow TC genesis to overcome greater Hadact, they say
that cthe opposite trend is found,and thatéthe new and surprising result of this study is that
the effect of sheain suppressing TC genesis actually increases as the SST of the radiative
convective equilibrium environment is increased.

This newmodeltbased result is eerily analogous to the recebservationbased result of

Vecchi and Knutson (2008), who foundttaa the SST of the main development region of North
Atlantic TCs had increased over the past 125 years, certain aspects of climate changed in ways
that may have made the North Atlantic, in their wordsyore favorable to cyclogenesis, while

at the same tine making the overall environment less favorable to TC maintenérdence, it
isdoublyinteresting that Nolan and Rap conclude their paper with thimtriguingquestion

oDo these results explain recent general circulation modeling studies predietireg tropical
cyclones in a global warming worditing the work of Bengtssoet al. (2007)¢
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Focusing on five ocean basishe Atlantic (1962007), the Western North Pacific (1960
2007), the Eastern North Pacific (198007), the South Indian Oce#19812007), and the

South Pacific (1982007)-- Chan (2009) examined (1) the relationship between the seasonally
averagedmaximum potential intensityMPI, an index of thermodynamic forcing) over each
basin where TCs typically form and (2) the seasfvaguency of occurrence of intense TCs. In
doing so, he determined thabnly in the Atlantic does the MPI have a statistically significant
relationship with the number of intense TCs, explaining about 40% of the vaidamiciée din

other ocean basinghere is either no correlation or the correlation is not significanthe

Peoplé® Republic of Chiaresearcher thus states thatven in the Atlantic, where a

significant correlation between the thermodynamic factors and the frequency of intense TCs
exists, it is not clear whether global warming will produce a net increase in such a frequency,
because model projections suggest an increase in vertical wind shear associated with an
increase in sea surface temperaturghich phenomenon tends to workgainstintense TC
development. As a result, Chan concludes titattmains uncertain whether the frequency of
occurrence of intense TCs will increase under a global warming scénario.

In a concomitant twencearbasin study, Wang and Lee (2009) noted thathie Western

Hemisphere, tropical cyclon@san form and develop in both the tropical North Atlantic (NA)

and eastern North Pacific (ENP) Oceans, which are separated by the narrow landmass of Central
Americag and thatdn comparison with TCs in the NACS'in the ENP have received less

attention although TC activity is generally greater in the ENP than in the NA (e.g., Maloney and
Hartmann, 2000; Romerdadilloet al., 2007)¢ So, in exploring how the TC activities of the NA

and ENP basins might be raddtto each other over the period 194807, as well as over the

shorter period of 1972007, Wang and Lee employed a number of different datasets to

calculate the index adiccumulated cyclone ener@&CE), which accounts for the number,

strength and duratin of all TCs in a given season.

The results of this exercise led the two U.S. scientists to statedi@iactivity in the NA varies
out-of-phase with that in the ENP on baititerannualand multidecadatimescale<; so that
awhen TC activity in the NAdreases (decreases), TC activity in the ENP decreases (inceeases).
And they found thatthe out-of-phase relationship seems to [have] become stronger in the
recent decades,as evidenced by the fact that the interannual and multidecadal correlations
between the NA and ENP ACE indices werg0 and-0.43, respectively, for the period 1949
2007, but-0.79 and-0.59, respectively, for the period 192®D07. In terms of theombinedTC
activity over the NA and ENP ocean basiss whole however, there waéttle variability on
either interannual or multidecadal timescales; and realrld empirical data suggest that the
variability that does exist over th@onglomerateof the two basingias grown slightlyveakeras
the earth hasvarmedover the past six dedes, which runs counter to climatdarmist claims
that earth®@ hurricanes or tropical cyclones should become more numerous, stronger and
longerlasting as temperatures rise.

Most recently, Wangt al. (2010) examined crossasin spatiatemporal variatons of TC storm

days for the Western North Pacific (WNP), the Eastern North Pacific (ENP), the North Atlantic
(NAT), the North Indian Ocean (NIO), and the Southern Hemisphere Ocean (SHO) over the
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period 19652008, for which time interval pertinent sate#litdata were obtained from the U.S.
Nawvy® Joint Typhoon Warning Center for the WNP, NIO and SHO, antil A&/ (USA)

National Hurricane Center for the NAT and ENP. And as a result of their efforts, they were able
to report that dover the period of 1962008, the global TC activity, as measured by storm days,
shows a large amplitude fluctuation regulated by the El Msdathern Oscillation and the

Pacific Decadal Oscillation, but has no trend, suggesting that the rising temperature so far has
not yet [had an impact on the global total number of storm days.

So what does the future hold for us in termshefrricane® Based on th&éumerousempirical
observations from the ocean basins described abdvs,clear that theras no supportfor the
climate-alarmist claim that global warming increases both the frequency and intensity of
hurricanes. In fact, the data seem to suggest justdpposite Thus, if the world warmany
further in the future for whatever reason (anthropogenic or natural), we woexgpectto see
fewer and less intense hurricanes thhave occurred recently
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4. Rising Sea Levels Inundating Coastal Lowlands

The claim:Anthropogenieinduced d¢pbal warming will lead t@apidly melting polar ice sheets,
rapidly risingsea levels andatastrophiccoastal flooding.

With respect to the melting of eart® polar ice sheetae begin in the Northern Hemisphere
with the review of Alleyet al. (2005), who claimed thathe Greenland Ice Sheet may melt
entirely fromfuture global warming;, which contention they buttressed with the statement

that crecently detected rapid icenarginal changes contributing to séavel rise may indicate
greater icesheet sensitivity to warming than previously conside¢eBetween the peods of
199394 and 19989, for example, they report thathe ice sheet was losing 54 + 14 gigatons
per year (Gt/year) of ice, equivalent to a deael rise of ~0.15 mm/yearadding that despite
excess snowfall in the southeast in 2002 and 2068 mass loss over the 1998-2003

interval was higher than the loss between 1993 and 1999, averaging 74 + 11 Gt/year or ~0.21
mm/year sedevel rise¢

Justone daybefore Alleyet al.@ paper appeared in print, however, Johannesseal. (2005),
working wth satellite-altimeter data from Greenland, reported inSciencexpregsaper posted
online that althoughbelow1500 meters the mean change of the ice sheet height with time was
a decline of 2.0 £ 0.9 cm/year over the-dar period 1992003,abovel500meters there was

a positivegrowth rate of fully 6.4 + 0.2 cm/year due to snow accumulation; and averaged over
the entire ice sheet the mean result was also positive, with a mean growth rate of 5.4 £ 0.2
cm/year, which when adjusted for an isostatic updiftabout 0.5 cm/year yielded a mean

growth rate of approximately 5 cm/year, for a toiactreasan the mean thickness of the
Greenland Ice Sheet of about 55 cm over theygar period, a result that was just tlopposite

of that suggestedy Alleyet al.

Then, like a pendulum changing direction yet again, came the study of Rignot and
Kanagaratnam (2005), who used satellite radar interferometry observations of Greenland to
detect dwidespread glacier accelerati@enCalculating that this phenomenon had lexda

doubling of the ice she& mass deficit in the last decade and, therefore, to a comparable
increase in Greenlarg@l contribution to rising sea levels, they went on to claim that as more
glaciers acceleratéthe contribution of Greenland to sdavelrise will continue to increase.
Hard on the heels dheir paper, however, came the satellite radar altimetry study of Zwetlly
al. (2005), which once again sent the pendulum swinging in the opposite direction in response
to their finding thatéthe Greenland ice sheet is thinning at the marginé2(+ 2 Gt/year below
the equilibriumline altitude) and growing inland (+53 + 2 Gt/year above the equilibfiom
altitude) with a small overall mass gain (+11 + 3 Gt/y€a63 mm/year sedevel equivalentk

But Cheret al. (2006) soon after pushed the pendulwmay back in theother direction with
their Gravity Recovery and Climate Experiment (GRACE) study, wherein they concluded that
satellitemeasured gravity variations suggested that the Greenland leetSims currently
disappearing at a rate of some 240 cubic kilometers per year. However, the many problems
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with which they had to contend in reaching this conclusion were complex enough to make the
effort nearly intractable and render their end result hig questionable.

In ruminating about this confusing situation, Cazenave (2006) described the many knotty
problems that have beset the GRACE technique and led to the disturbingly large scatter in
Greenland ice loss calculations (50 to 250 Gt/year) ambagéveral studies that have

employed it. Almost contemporaneously, however, a new approach to the analysis of GRACE
data was developed by Luthckéal. (2006); and it would appear to have greatly improved the
fidelity of their findings, which suggestélaat there has been a mean ice mass loss of only 101

+ 16 Gt/year from Greenland over the period 2003 to 2005. Nevertheless, because of the short
time span involved, and the fact théver Greenland,as Cazenave describesdite mass

varies widely fran year to yeak little could be concluded from the GRACE data that had been
accumulated to date; and she stated that because the different anatgkeaot overlap

exactly in time, different trend estimates are to bepectede

Two years later, Dast al. (2008) established observation sites at two large supraglacial lakes on
the western margin of the Greenland Ice Sheet atop approximately-h@@r-thick sub

freezing ice. One of the lakes rapidly drained on 29 July 2006 in a dramatic event that was
monitored by local GPS, seismic and wdtarel sensors, which indicated that the entire lake
drained in approximately 1.4 hours, with a mean drainage rate exceeding the average rate of
water flow over Niagara Falls. One consequence of this event was a wesurdace

displacement of 0.5 meter in excess of the average daily displacement of 0.25 meter. However,
pre- and postdrainage lateral speeds did not differ appreciably, leading the researchers to
conclude thatthe opening of a new moulin draining adardaily melt volume (24 #sec) had

little apparent lasting effect on the local isheet velocitye

But what might be the effect ahultiple lake drainages?

In a second study that addresstis question, Joughiet al. (2008) assembled a
comprehensiveset of interferometric synthetic aperture radar (INSAR) and GPS observations
over the period September 2004 to August 2007. These data allowed the construction of 71
INSAR velocity maps along two partially overlapping RADARSAT tracks that includdtayakobs
Isbrae (western Greenla@ilargest outlet glacier), several smaller matiaeminating outlet
glaciers, and a severaundredkilometerlong stretch of the surrounding ice sheet. The data
thereby obtained revealed summer isheet speedups of 50+%sbme places. However, the
researchers noted thaithe meltinduced speedup averaged over a mix of several tidewater
outlet glaciers is relatively small (<10 to 15%6nd when factoring in the short medieason
duration, they found thatthe total addiional annual displacement attributable to surface melt
amounts to a few percent on glaciers moving at several hundred meters pet yaeaaddition,
they reported thatéthe limited seasonal observations elsewhere in Greenland suggest a low
sensitivity tosummer melt similar to that which we obserge.

In concluding, Joughiet al. wrote thatsurfacemelt-enhanced basal lubrication has been
invoked previously as a feedback that would hasten the Greenland Ice&Heatise in a
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warming climate€ However their realworld observation®f this phenomenon showed that
oseveral fasflowing outlet glaciers, including Jakobshavn Isbrae, are relatively insensitive to
this process.

To thesouthof Jakobshavn Isbrae, however, Jougitial. noted that the ice shet@ western

flank is relatively free of outlet glaciers and that ice loss there is primarily due to melt; and they
say thatonumerical models appropriate to this type of sheet flow and that include a
parameterization of surfacenelt-induced speedup predid 0-to-25% more ice loss in the 21st
Century than models without this feedba€éR his estimate, of course, is based on a model
parameterization of surfacenelt-induced speedup that may or may not be an adequate
representation of reality. Neverthelesscin probably safely be concluded, as Joughial.
expressedt, that the phenomenon ofurfacemelt-enhanced basal lubricatidikely willnot

have adcatastrophié effect on the Greenland Ice Sh&future evolution.

Studying thesubject contemporaneusly were van de Watt al. (2008), who acquired ice
velocity measurements from the major ablation area along the western margin of the
Greenland Ice Sheet and determined tlddie englacial hydraulic system adjusts constantly to
the variable meltwaterriput, which results in a more or less constant ice flux over the years,
such that the phenomenodmay have only a limited effect on the response of the ice sheet to
climate warming over the next decadésyith their data suggesting that thatimited effecté
might actually be tslowrather thanhastenice flow to the sea.

Shortly thereafter, Nickt al. (2009) developeda numerical icdlow model that reproduced
the observed marked changes in Helheim Glacighich they describg asdone of Greenlan@
largest outlet glaciers after which they used the model to study the gla@edynamics and
determine what they might imply about the future mass balance of the Greenland Ice Sheet
and subsequent global seavkels. The four researchers reported thiagir model simulations
showed thatdice acceleration, thinning and retreat begin at the calving terminus and then
propagate upstream through dynamic coupling along the glaciéthat is more, they found
that these changes are unlikely to be caused by blagaication through surface melt
propagating to the glacier bedl And, therefore Nicket al. concluded thattidewater outlet
glaciers adjust extremely rapidly to changing boundary conditions at the calving teréninus,
stating that their results impliethat éthe recent rates of mass loss in Greenl@noutlet
glaciers ar@ransientandshould not be extrapolated into the future

About the same time, Waket al. (2009) reconstructed the 186805 surface madsalance

(SMB) history of the Greenland iskeet on a 5 x&m grid using a runoffetention model

based on the positive degreday method that accountdfor the influence of yeaon-year

surface elevation changes on SMB estimatesiich wasiforced with new datasets of
temperature and precipitatin patterns dating back to 1866This they did in order to compare
¢the response of the ice sheet to a recent period of warming and a similar warm period during
the 1920s to examine how exceptional the recent changes are within a longer time céntext.
And in doing so, the six scientists determined that presgay SMB change&gre not

exceptional within the last 140 yeagsln fact, they found that the SMB decline over the decade
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19952005 was no different from theaof the decade 1923933. Thereforgdbased on the
simulations of these two periodsaccording to Waket al., dit could as well be stated that the
recent changes that have been monitored extensively (Kratdl., 2004; Luthcket al., 2006;
Thomaset al., 2006) are representative of naairsubdecadal fluctuations in the mass balance
of the ice sheet and are not necessarily the result of anthropogestated warminge

ContemporaneoushEttemaet al. (2009) applied a regional atmospheric climate model over a
domain that included the Gexnland Ice Sheet and its surrounding oceans and islands at what
they described as atunprecedented high horizontal resolution (~11 kénwyhich for use over
Greenland was coupled to a physical snow model that treated surface albedo as a function of
snow/firn/ice properties, meltwater percolation, retention and refreezing. The atmospheric
part of this model was forced at the lateral boundaries and the sea surface by the global model
of the European Centre for MediRange Weather Forecasts for the perioghteenber 1957

to September 2008. This work revealed thetal annual precipitation in the Greenland ice
sheet for 1958007 to be up to 24% and surface mass balance up to 63% higher than
previously thought with the largest differences occurring in coalssoutheast Greenland,

where the seven scientists sdttht the much higheiresolution facilitates capted snow
accumulation peaks that past fisfeld coarser resolution regional climate models missed.

Averaged over the entire study period, the totad sheef® SMB was 469 * 41 Gt per year; and
before 1990 none of the mass balance components exhibited a significant trend. Since 1990,
however, there has been a slight downward trend in Green®&&MB of 12 + 4 Gt per year,

which is probably not all thatignificant, considering the fact that over the epearperiod

1995 to 1996 its SMB rose by a whopping 250%. With respect to the stability/longevity of the
Greenland Ice Sheet, therefore, Etteminal. state thatéconsiderably more mass accumulates

on the Greenland Ice Sheet than previously thought, adjusting upwards earlier estimates by as
much as 63%which suggests that the Northern Hemisph@r&argest ice sheet may well hang
around a whole lot longer than many climate alarmists have been williagtait.

Inthe Southern Hemispher€ofaighet al. (2001) analyzed five sediment cores from the
continental rise west of the Antarctic Peninsula and six from the Weddell and Scotia Seas for
their ice rafted debrigIRD) content in an attempt to determiriethere are Antarctic analogues

of the Heinrich layers of the North Atlantic Ocean, which testify of the repeated collapse of the
eastern margin of the Laurentide Ice Sheet and the concomitant massive discharge of icebergs.
This they did because if sutiRD layers exist around Antarctica, they reasoned they would be
evidence ofyperiodic, widespread catastrophic collapse of basins within the Antarctic Ice
Sheetg which could obviously occur again. After carefully analyzing their data, however, they
conclidedthat céthe ice sheet over the Antarctic Peninsula did not undergo widespread
catastrophic collapse along its western margin during the @ueaternary¢ and that ths
evidencedargues against pervasive, rapid-gleeet collapse around the Weddell emipagnt

over the last few glacial cyclésTherefore, if there was no dramatic break of the Antarctic

Ice Sheetover the last few glacialycless thereQa good chance there will also be none before
the current interglacial endsAnd since the data d?etitet al. (1999) indicate thagachof the
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lastfour interglacialsvere warmerthan the current one- and by an average ofiore than 2°C
- we can make that good chanea extremelygood chance.

Two years later, Stonet al. (2003) collected and detetined cosmogenit’Be exposure dates

of glaciallytransported cobbles in elevation transects on seven peaks of the Ford Ranges that
are located between the present grounding line of the West Antarctic Ice Sheet (WAIS) and the
Clark Mountains some 80 kmamld. Based on these ages and the elevations at which the
cobbles were found, they determined a history of-gteeet thinning over the past 10,040us

years. This work revealed, in their words, thgite exposed rock in the Ford Ranges, up to 700
metersabove the present ice surface, was deglaciated within the past 11,000¢ymaighat
oseveral lines of evidence suggest that the maximum ice sheet stood considerably higher than
this.€ They also report that the consistency of the exposure age versuat&pvrends of their
datadindicates steady deglaciation since the first of these peaks emerged from the ice sheet
some time before 10,400 years agand that the mass balance of the regidms been

negative throughout the Holocene.

Continuing, Stonet al. remarked thatheir resultséadd to the evidence that West Antarctic
deglaciation continued long after the disappearance of the Northern Hemisphere ice sheets and
may still be under wag.and they report that the ice sheet in Marie Byrd Lastdows he same
pattern of steady Holocene deglaciation as the marine ice sheet in the RossvBege ice

ohas thinned and retreated since 7000 years agoting further thatéthere is strong evidence
that the limit of grounded ice in both regiorsand in Pie Island Bay- is still receding. Thus,
they concluded thatthe pattern of recent change is consistent with the idea that thinning of
the WAIS over the past few thousand years is contingiagg in a commentary on Stored

al.@ work, Ackert (2003) nkas this point even plainer, when he says th&cent ice sheet
dynamics appear to be dominated by the ongoing response to deglacial forcing thousands of
years ago, rather than by a recent anthropogenic warming or sea level rise.

After three more yeargjsing measurements of timeariable gravity from the GRACE satellites,
Velicogna and Wahr (2006) determined mass variations of the Antarctic Ice Sheet for the 34
months between April 2002 and August 2005. This work suggesteditiaice sheet mass
decreased significantly, at a rate of 152 + 80°kmar of ice, equivalent to 0.4 + 0.2 mm/year of
global sea level risgall of which mass loss came from the West Antarctic Ice Sheet, since they
calculated the East Antarctic Ice Sheet mass balance to 6 Kket/year. What these results
imply about the real world, however, is highly dependent upon their ability to truly represent
what they presume to describe; and in this regard Velicogna and Wahr say tligeojshysical
contamination ... caused by sigeautside Antarctica,includingdcontinental hydrology ... and
ocean mass variability.And in addition to these problems, they note that the GRACE mass
solutionsado not reveal whether a gravity variation over Antarctica is caused by a change in
snow and ice on the surface, a change in atmospheric mass above Antarctjpastaylacial
rebound(PGR: the viscoelastic response of the solid Earth to glacial unloading over the last
several thousand years).
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Estimates and adjustments to deal with theseesaV problems are convoluted and complex, as
well as highly dependent upon varioomsdels In addition, the estimates and adjustments
concern some huge entities, as Velicogna and Wahr acknowledgeétiieaPGR contribution is
much larger than the uncorréed GRACE trendl.In fact, their calculations indicate that the
PGR contribution exceeds that of the signal being sobghtearly a factor of fiveAnd they

are forced to admit thata significant ice mass trend does not appear until the PGR
contribution is removed

In light of the latterhumungou$y confounding problem, Velicogna and Wabhr rightly state that
¢the main disadvantage of GRACE is that it is more sensitive than other techniques¢diPGR.
fact, considering the many other adjustments tHead to make, based upagstimations
utilizingmultiple modelsand databases with errorthat had to befurther estimated one can

have little confidence in their final result, particularly in light of the fact that it did not even
cover a full threeyear period. Much more likely to be much more representative of the truth
with respect to Antarctic® mass balance are the findings of Zwatlal. (2005), who

determined Antarctic@ contribution to mean global sea level over a reagne-year period to
be only 0.08 mm/year compared to the fitenes-greater value of 0.4 mm/year calculated by
Velcogna and Wahr.

A few months later, Ramilliest al. (2006) derived new estimates of the mass balances of the
East and West Antarctic Ice Sheets that were alsodbaseGRACE data, but which pertained to
the somewhat shorter period of July 2002 to March 2005, obtaining some significantly different
ice sheet mass balances than those obtained by Velicogna and Wahr: a loss of 107 + 23
km®lyear for West Antarctica andgain of 67 + 28 kiyear for East Antarctica, which results
yielded a net ice loss for the entire continent of only 4Ckmar (which translates to a mean

sea level rise of 0.11 mm/year), as opposed to the 15%yenar ice loss calculated by Velicogna
andWabhr (which translates to a nearly four times larger mean sea level rise of 0.40 mm/year).
Thus, the Ramillieat al. mean sea level rise of 0.11 mm/year was much less ominous and of
the same order of magnitude as the 0.08 mm/year Antarictdiced mearsea level rise
calculated by Zwallgt al. (2005), which was derived from ice surface elevation changes based
on nineyears of satelliteadar altimetry dataobtained from the European Remegensing
Satellites ERE and-2.

In an attempt to bring togetar much of this informationplus the findings of still other studies

that pertain toboth polar regions of the planet,sawell ago determine what itall implies about

sea level globally, Shepherd and Wingham (2007) reviewed what was known abéevdea
contributions arising from the wastage of the Greenland and Antarctic Ice Sheets, concentrating
on the results of 14 satellitbased estimates of the imbalances of the polar ice sheets that had
been derived since 1998. These studies were of three nigpess-- standard mass budget
analyses, altimetry measurements ofigkeet volume changes, and measurements of the ice
sheet€rhanging gravitational attractior and they yielded a diversity of values, ranging from a
sealevel rise equivalent of 1.0 mmypéar to a sedevelfall equivalent of 0.15 mm/year.
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Of thethree major approaches, the results of the latter technique were said by Shepherd and
Wingham to bemore negative than those provided by mass budget or altimétAnd why is
that? It isbecawse as they describe it, the gravibased techniquéis [1 ] new, and [2] a
consensus about the measurement errors has yet to emerge, [3] the correction for postglacial
rebound is uncertain, [4] contamination from ocean and atmosphere mass changesildgoss
and [5] the results depend on the method used to reduce the daba.addition, they say that

(6) the GRACE record is only three years long, and that (7) it is thus particularly sensitive to
short-term fluctuations in ice sheet behavior that may & indicative of what is occurring

over a much longer timeframe. Even including these likelwvastageinflating properties and
phenomena, however, the two researchers concluded that the curibast estimaté of the
contribution of polar ice wastag® global sea level change was a rise of 0.35 millimeters per
year, which over aenturyamounts to only 35 millimetersr a little less than an inch and a

half.

Yet even this unimpressive sea level increase may be too large, for although two of Gr&nland
largest outlet glaciers doubled their rates of mass loss in less than a year back in 2004, causing
many climate alarmists to claim that the Greenland Ice Sheet was responding much more
rapidly to global warming than anyone had ever expected, Hawvat (2007) repored that

the two glacier§rates of mass losxlecreased in 2006 to near the previous ragesnd these
observations, in their wordgsuggest that special care must be taken in how riEdance

estimates are evaluated, particularly when eyiolating into the future, because shetgrm

spikes could yield erroneous lotgrm trendsé

Consequently, the most reliable data related to losses of ice from Greenland and Antarctica
suggest that the global sea level rise over the current century dhmeila whole lot smaller

than thedmeter<t predicted by the U.S. National Oceanic and Atmospheric Administ@tion
James Hansen in testimopyesentedto the Select Committee of Energy Independe and
Global Warming of the U.8louse of Representatives 26 April 2007 which in turn implies

that resultantcoastal floodingaround the world may not even be considerétboding -- if it
ever occurat alll -- based on the best science of our day.
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5. More Frequent and Severe Storms

The claim:Among themanyhighly-publicizedcatastrophic consequencésat climate alarmists
contendwill attend the ongoing rise in the &rCQ content are predicted increases in the
frequency and severity afvariety of different types aftorms.

In an effortto determine if ths contentionhasany validity, many scientisteaveexamired

historical and proxy storm records in an attempt to determine how temperature changes of the
past millennium may have impacted the stormines®arth@ climate Noting that he planet's
mean temperature had risen by about 06 over the 20th centuryor example Easterlinget

al. (2000) looked for possible impacts of thiarmingon extreme weather events that they
saiddwould add to the body of evidence that there is a dis@ble human affect on the

climate£ In doing so, bwever, theyfound few changes of significancand-- as might have

been expected- that éin some areas of the world increases in extreme events are apparent,
while in others there appears to be a dieel so that the overall global response was pretty
much of a wash.

In another study of multiple severe weather phenomena, Khandekar (2003) briefly reviewed
what he had learned about extreme weather events in Canada in the course of conducting a
study ofthe subject for the government of Alberta. This review revealed dhatreme

weather events such as heat waves, rain storms, tornadoes, winter blizzard$yete], not
increasing anywhere in Canada[titat] time,£ while noting that a contemporargpecial issue

of Natural Hazardg$Vol. 29, No. 2, June 2003) concluded much the same thing about other
parts of the world, citingn this context a survey article by Balliaggd Cerveny2003) that
concludeddthere is no significant increase in overall se&vetorm activity (hurricanes,
thunderstorms/tornadoes, winter blizzards) across the conterminous United Statesyell as
an article by Changnon (2003a), which concluded étmatreasing economic loss due to
weather extremes in the conterminous Unitedafs is a result of societal change and not
global warminge

More ecifically, Changnon determined that varidusS weather extremes over the last 50
years of the 20th century were mixed, reporting tléane trend is upwards (heavy rains

floods), othes are downward (hail, hurricanes, tornadoes, and severe thunderstorms), and
others are unchanging flat trends (winter storms and wind storénk)shouldbe added,

however, that had the analysis of heavy raftz®ds been extended back to theeginningof

the 20th century, thdongerterm behavior of this phenomenon would have been found to
havebeenindicative ofno net changever the past hundred years, as demonstrated by Kunkel
(2003).

Down in New Zealand, De Lange and Gibb (2000) analyzed tresets leveterivedfrom
several tide gauges located within Tauranga Harbor over the period1988. And in an
examination of seasonal, interannual and decadal distributions of storm surge daya, the
discovered a considerable decline inithennual numbes in the latter half of theecord, while
asimilar trend wa®bservedin the magnitudeof storm surges
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Also workinggddown undek -- with sediment cores extracted from Lake TutiraNew Zealand's
North Island-- were Pageet al. (2010), who developed &00year history of the frequency and
magnitude of storm activity, based on analyses of (1) sediment grain size, (2) diatom, pollen and
spore types and concentrations, plus (3) carbon and nitrogen concentrations, together with (4)
tephra and radiocarbodating. This work revealeds they describe ithat ¢the average

frequency of all storm layers is one in five ye@bat that ¢for storm layers >= 1.0 cm thick, the
average frequency is every 53 yearand in this regard, theyeport that over the cairse of

their record,cthere are 25 periods with an increased frequency of large starths,onset and
cessation of which stormy periods/as usually abrupt, occurring on an iri@nnual to decadal
scale¢ They also note that the duration of these storpgriodscranged mainly from several
decades to a centuryput that éa few were up to several centuries loaghile dintervals

between stormy periods range from about thirty years to a centuiMost importantly of all,
however, they found that millenai-scalecoolingperiods tended taxoincide with periods of
increased storminess in the Tutira record, while warmer events match less stormy p&riods.

Studying the entire Southern Hemisphere were Simmonds and Keay (2000), who employed a
new cyclone findig and tracking scheme to conduct what they said @geaguably the most

reliable analysis of Southern Hemisphere cyclone variability undertaken tct dBibéswork

revealed that the annual average number of cyclones in the Southern Hemisphere experienced
a steady increase from the start of the assessment periiter peaking in 1972, however,

there was an overall decline; and they stated thiite counts in the 1990s have been

particularly low¢ Simultaneously, they detected a small increase in mealoagaadius; but

they notead that this effect only served tgpartially offset the effect of the remarkable decrease

in cyclone numbers which they saidvaséassociated with a warming Southern Hemisphére.

Moving back north, and realizing thainderstandng the behavior and frequency of severe
storms in the past is crucial for the prediction of future evehqjet al. (2004) devised a way

to decipher the history of severe storms in the southern South China\®e&ing at Youngshu
Reef (9°329°42D0|, 112°52-113°04E), they used both standard radiocarbon dating and TIMS U
series dating to determine the times of occurrence of storms that were strong enough to
actuallydrelocates largePoritescoral blocks that are widespread on the reef flats thefadin
doing so, they determined thatduring the past 1000 years, at least six exceptionally strong
storms occurred;, yet noneof them occurred during the past millenni@nast century, which
climate alarmists claim to have been the warmest of that period.

Up in the North Atlantic, Dawsaat al. (2003) developed relationships betwe&gemperature
and storminess fronGreenland iceD 2 N data (which correlate with temperature) and Na
(seasalt) concentration data (which correlate with North Atlantic winggéorminess) over the
period AD 1000 to 1987. And as a result of their efforts, they discov#redextremely rare to
find any year during the last thousand when high" bazncentrations coincided with extremely
warm years; additionally noting thatithe highest Navalues are associated with years that
were exceptionally cold.
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Also working in the North Atlantic, and employing the dp(abg¥@$surevariability index

which is defined aéhe absolute 24hourly atmospheric surface pressure variatidraa

locationg Hannaet al. (2008) studied its temporal variability over the past 160 years via data
obtained from longrunning meteorological stations in Denmark, the Faroe Islands, Greenland,
Iceland, the United Kingdom, and Ireland, after first showviirag the index igsignificantly

related to wind speed and is therefore a good measure of Atlantic and Northwest European
storminess and climatic variatiaghThis work showed, as they describexieriods of relatively
high dp(abs)24 and enhanced stormeas around 1900 and the early to #i@90s, a well asa
relatively quiescent period from about 1930 to tharly 1960€ And they addhat ¢there isno
signof a sustained enhanced storminess signal associatedldbal warming¥ statingthat

their analysisdlends a cautionary note to those who suggest that anthropogenic greenhouse
warming probably results in enhanced extratropical storminess, as this is indicated neither by
our own nor existing published observational results for the northeast Addat the last ~150
yearsg

In yet anotherstudypertaining to this regionwhich wasased on surface pressure datarin
January of 1874 to January of 2008 thegre obtained from eleven sites scattered througto
the northeast AtlanticWanget al. (2009) computed trends in storm conditions characterized
by the 95th and 99th percentiles of geostrophic wind speeds, which they calculated from 3
hourly sea level pressure data over this importg&riod of timeg when the earth recovered
from the global chilof the Little Ice Age and transited into the Current Warm Period, when the
worldQ climate alarmists contend it experienced a warming that wgwecedented over the
prior one to two millennia If thiswas truly the case, that warming should have predd good
test of the ancillary climatalarmistclaim that such warming should produassignificant
increase in storminess. But it did not. In fact, the four researchers report théidantire
study region there wasta downwardtrend of at least %6 significance in both the 99th and
95th percentile series.

Numerous other studies pertaining to the subject of global warmiifigees on stormineshave
been conducted throughout North Ameridauropeand Asiaand theyall reach pretty much
the same caclusions. Hence, in what follows, weport the key findings of these studies in
muchabbreviated fashion, beginning witllorth America

Changnon and Changnon (2000) analyzedd®iland thundeiday occurrences over the 100
year period 18961995 in tems of 20year averagesbtained from records of 66 firatrder
weather stations distributed across the United Statisding that the frequency of thunder

days peaked in the second of the five-yar intervals, while haday frequency peaked in the
third or middle interval.Thereafter, both parameters declined to their lowest values of the
century in the final 28/ear period. Hailday occurrence, in fact, decreased to only 65% of what
it was at midcentury. Three years lateiChangnon (2003®xpandedon this work t0110 first
order weather reporting stationindingthat éthe 19361955 period was the natida peak of
storm activity during the 10§ear period ending in 1996.During this central 2@ear period,

40% of the 110 firsbrder weather statbns experienced their greatest level of storm activity,
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whereas during the final 2Qear period from 1974.995, only 15% of the stations experienced
their greatest level of storm activity.

Over the period 1888996, Hayden (1999) determined that for thetiee continenténo net
climate change in storminess [was] fouaidihile along the U.S. East Coast, Zheingl. (2000)
could not findéany discernible longerm secular trend in storm activity during the twentieth
century€ In the Prairie Ecozone of wesh Canada, Lawson (2003) likewise could find no
significant trends in blizzard frequency in eastern and central locations over the period 1953
1997; but there was a significadownwardtrend in blizzard occurrence in the more westerly
part, with ono trend in the severity of individual weather elemerits.

Similarly, in the prairie provinces of Alberta and Saskatchewan in western Canada over the
period 1882 to 2001, Hage (2003) found tidall intense stormsdprimarily thunderstorm

based tornadoes and amburst€] showed no discernible changes in frequency after 1940,
while prior to that time they had exhibited minanaxima With respect to United States
snowstorms, on the other hand, Changnon and Changnon (2006) determinedtbat
incidence of stormpeaked in the 1974985 periods but they report that snowstorm
incidencedexhibited no up or down trend during 194®00£ And in a similar finding related

to windstorm damages in the United States, Changnon (2009) founditthaipeak of
incidences cam during 19771991¢ but that éthe fit of a linear trend to the annual data
showed no upward or downward trend.

With respect to Asiaandin prefacing their workZhuet al. (2008) note that éa number of

studies have shown that the spring dust stormgisency (DSF) bearsagativecorrelation

with the local surface air temperature, and exhibitd@vnwardtrend over the past 50 yeass,
citing the studies of Qiaet al. (2002), Zhou and Zhang (2003), Zhai and Li (2003).eZlaho
(2004), Faret al. (2006) and Gongt al. (2006, 200) in support of this statement, after which
they explored the longerm variation of Chinese DSF in spring (March to May) and its possible
linkage with global warming and its related circulation changes in the Northern Heenésp

using data from 258 stations within the region surrounding Lake Baikdl3UtE, 455°N)

over the period 1954 to 2007. And in doing @y identified a prominent warming in recent
decades, as well @&sn anomalous dipole circulation patterin the troposphere thatconsists

of a warm anticyclone centered at 55°N and a cold cyclone centered around 8tiféd,leads

to ca weakening of the westerly jet stream and the atmospheric baroclinicity in northern China
and Mongolian regions, which supp®the frequency of occurrence and the intensity of the
Mongolian cyclones and result in the decreasing DSF in North €8mailar findings were also
reported in the earlier study dfiuet al. (2004) whoconcluded that if global warming increases
temperatures in the northern part of China and Mongolia as predicted by climate matteds,
ChinaMongolia ridge will continue to rise and suppress Mongolian cyclones and dust storm
activities in Western Chinlongoliag

Also working in Chingieet al. (2008)studiedannual variations and trends of hail frequenay a

523 stationover the periodl9602005. Ad as is clearly evident in the following figutagy
report that the results of their studgshow no trend in the mean Annual Hail Days (AHD) from
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1960 to [the] early 1980s but a significant decreasing trend afterwandhjch latter downturn
was concomitant with a warming of the globe that the w@Ildlimate alarmisthave long
claimed wasunprecedenteaver the past one to twanillennia
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Mean Number of Annual Hail Days
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Mean Amual Hail Day variations and trends in northern China, southern China and the whole
of China. Adapted from Xie et al. (2008).

Consequently, lthough climate alarmists continue to claim the world will experience more
extreme weather as the planet warm#iis study clearly suggestsas the three researchers
who conducted it conclude that, in Chinaglobal warmingnay actually implya possible
reduction of hail occurrencé.

In a slight twist on the Xiet al. study,Xie and Zhang (2010) focustbeir researchon the
extremeness ohailstonesize noting thatéchanges in hail size are also an important aspect of
hail climatology and they went on to study the loagrm trend of hail size in four regions of
China over the period 198005, usingnaximumhail diameterdata. Tlkir work revealed an
uptrendin maximum hail diameter in Hebeiflat trendin XUAR, and a sligdowntrendin

both Guizhou and IMAR; but they add thiaione of the trends is statistically significantAnd
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in light of these seval findings, it seems pretty clear that the higthlyped global warming of
the past few decades has led to no significant increase in the extremeness of Chinese hail
storms.

Turning toEurope Bijlet al. (1999) reported that at several northwest codsttations, they
could finddno sign of a significant increase in stormiréesger the prior century, while over the
period 19511997 along the northern portion of the Atlantic coast of France, Pirazzoli (2000)
found that the number of atmospheric depresss (storms) and strong surge winds for this
regiondare becoming less frequestLikewise, Clarket al. (2002) determined that massive
wind-induced movements of sand in the Aquitaine region of southwest France have been most
common during cooler climatiintervals; and based on data pertaining to giece winds over
northern and northwestern Scotland, Dawsenal. (2002) discovered thatstorminess in the
North Atlantic region was considerably more severe during parts of the nineteenth century
than inrecent decades. Contemporaneously, Woodworth and Blackman (2002) determined
that the annual maximum windriven surgeat-high-water measured at Liverpool, England,
declined at a rate of 0.11 + 0.04 meters per century over the prior 232 years, indichtive
long-term reduction of regional storm winds. Similarly, for the period 1 July 1939 to 30 June
2001 at Trieste on the Northern Adriatic, Raicich (2003) founddtrahgpositive surges clearly
becamelessfrequent over the period of studygven in he face of a gradually rising sea level.

Bielic (2001) analyzed thunderstorm records obtained at Cracow, Poland for the period 1896
1995. Close analyseof thesedatarevealed a slight but nesignificant linear increase of 1.6
storms from the beginnintp the end of the record; but from 1930 onward, the trend was
negative, revealing a linealecreaseof 1.1 storms per year from 1930 to 1996. In addition,
Bielic determined that there had beendacreasen the annual number of thunderstorms with
hail ove the period of record, and that there had also beedexreasan the frequency of

storms producing precipitation greater than 20 mifiwo years later, BieleBakowska (2003)
analyzed thunderstorm occurrencesssvenPolishsynoptic weather stationsverthe period
18852000,determiningthat dover an annual period of 116 years, no clear trends of changes in
the number of days with thunderstorms in Poland were fodnthting also thatinterannual
variability of days with thunderstorms in individual seasalid not show any specific trerd.

Studying winter wind climate based on counts of quartz grains of different diameters obtained
from peat bogs in Southwest Sweden, Bjorck and Clemme(2884) found that centennial

scale changes withighpeaks duringhe Little Ice Age anbw peaks during the Medieval

Warm Periodiseem to record longescale climatic variation in the frequency and severity of
cold and stormy winters. Similarly, but studying a variety of air pressure indices for Lund
(since 1780) ash Stockholm (since 1823) in Sweden, Barring and von Storch (2004) found that
their storminess proxieédshow no indication of a lonrtgrm robust change towards a more
vigorous storm climaté. In fact, duringithe entire historical period,in their words,

storminess wasremarkably stable, with no systematic change and little transient variability.
Likewise, working on the Scottish Outer Hebrides, Daves@h (2004) employed similar
techniques to construct a local chronology of strong windstorms, winidicated that the

majority occurreddduring episodes of climate deterioration both prior to and after the well
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known period of Medieval warmtk further reporting thatédated inferred sand drift episodes
across Europe show synchroneity with increasedisanbilization in SW France, NE England,
SW Ireland and the Outer Hebrides, implying a regional response to storminess with increased
sand invasion during the cool periods of the Little Ice &géng the corroborative works of

Lamb (1995), Wintlet al. (1998), Gilbertsowrt al. (1999) and Wilsoat al. (2001).

Continuing, for five locations scattered across Scotland, northwest Ireland and Iceland, Dawson
et al. (2004) found a greater frequency of storminess in the cooler 1800s and early 1900s than
throughout the remainder of the warmer 20th century; and they report thadnsidered over

the last ca. 2000 years, it would appear that winter storminess and cliraten coastal

erosion was at a minimum during the Medieval Warm Peéiddkewise, basedrohourly

records of 16m wind speed observations made at thirteen meteorological stations scattered
across the country for the time period 19@902, Smit&t al. (2005) foundia decrease in
storminess over the Netherlands [of] between 5 and 10% per de€adlied in studying two

cores of the Pierre Blanche lagoon just south of Montpellier, France, Sabasie(2008)
determined that washover depositprovided evidence of three main storrésyhich they

identified as occurring in 1742, 1839 and 188iBof which were deemed to have beenuch
stronger than any of the 20th century

Similarly while working on the Danish island of Anholt, Clemmenseal. (2007) found that a
operiod of sand drift and dune formation took place during the latter part eflthttle Ice Age,
which is characterized by increased (summer) storminess in large parts of NW Euhoyple.
focusing on sutMediterranean Slovenia, while speakingdeiolent stormg and dthe periods in
which these phenomena were more frequent and reach&sito the costs of damage caused,
the level of natural disasters or even catastropBé3grin (2007) reportethat éthe 17th and
18th centuries were undoubtedly such periods, particularly their first hadwelsen cthe
frequency of violent storms in thdime was comparable to the incidence towards the end of
the 20th centurye

In an interim review of the subject, Clarke and Rendell (2009) concludedttizamost notable
Aeolian sand drift activity was concentrated in the historic period15ka (ACL500-1900)

which spans the Little Ice AgeAnd they stated thatwithin this period, low solar activity,

during the Maunder (AD 1645715) and Dalton (AD 1794®B30) Minima, has been related to
changes in Atlantic storm tracks (van der Schrier and Bajgm2005), anomalously cold

winter and summer temperatures in Scandinavia (Bjerknes, 1965), and the repositioning of the
polar front and changing sea ice cover (Ogilive and Jonsson, 200 Bddition, they indicated

that cthe Holocene record of sandittrin western Europe includes episodes of movement
corresponding to periods of Northern Hemisphere cooling (Betral., 1997) ... and provides

the additional evidence that these periods, like the Little Ice Age, were also stormy.

Publishing in the sae year, and usinghe series of thricadaily sea level pressure observations
at Lund and StockholdBarring and Fortuniak (2009) determined thigttere is no significant
overall longterm trend common to all indices in cyclone activity in the North #ttaand
European region since the Dalton minimdrthat the marked positive trend beginning around
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1960 ended in the mid990s and has since then reverseahnd that 'this positive trend was
more an effect of a 20tHtentury minimum in cyclone activity@ind 1960, rather than
extraordinary high values in [the] 19964.ikewise, Sorradt al. (2009) linked higinesolution
sediment and rock properties of materials found in cores collected from the Seine estuary in
northwest France to climatic conditions thfe past few thousand years, finding thahcreased
removal and transport of estuarine sediments occurred when winter storm activity greatly
intensified over northwestern Frangeand they reported oréfour prominent centenniabkcale
periods of strongestorminess, occurring with a pacing of ~1500 ye€asich they opined

were dikely to be related to the last four [of] Bo@l[1997, 2001] Holocene cold eveitthe

most recent of which was the Little Ice Age.

Most recently, Barredo (2010) published apgr entitledNo upward trend in normalized
windstorm losses in Europe: 192008 which is probably all we need to say about it, while
Sorellet al. (2010)documentedthe depositional history of the inner Bay of Vilaine in south
Brittany along the Frenchtlantic coast. Their workvith sediment coresindicatedthat

oduring ca. 8861050 AD ... the influence of winter storminess was minignalaccordance with
the findings of Proctoet al. (2000) and Meeker and Mayewski (2002). Thereafter, however,
noting that the Medieval Warm Peridiiis recognized as the warmest period of the last two
millennia (Mayewsket al., 2004; Moberget al., 2005)¢ they report that the upper successions
of the sediment coresmark the return to more energetic conditions ingtBay of Vilaine, with
coarse sands and shelly sediments sealing the medieval clay intearadsthey statehat éthis
shift most probably documents the transition from the Medieval Warm Period to the Little Ice
Age¢ which led tothe dincreased storminss both in the marine and continental ecosystems
(Lamb, 1979; Clarke and Rendell, 2@@bat was associated wittthe formation of dune
systems over a great variety of coastal environments in northern Europe: Denmark (Aagaard
al., 2007; Clemmensest al., 2007, 2009; Matthews and Briffa, 2005), France (Meugsse,
2005), Netherlands (Jelgersranal., 1995) and Scotland (Dawsenal., 2004).€

In considering all of the abovandings what does the futurdook like with respect tmearly all
types ofstorms? Clearlythe evidentiaryscale tipdar, faraway fromclimate-alarmistscenes of
"weather gone wild' as thereare almost no historicatlata that suggesthat a warmerworld
experienceanymore severeor morefrequent stormsthan a coldemworld does In fact, real
world data seem generally to suggest just tposite
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6. Increased Human Mortality

The claimHuman mortdity will escalatedue toincreasindy more severe and frequeheat
waves as well as result ofthe enhancel spreading abroad afiumerousvectorborne diseases
all broughtaboutby CQ-induced global warming

In exploringthis sixthclimate-alarmist claimwe examine theseracityof the predictionthat
rising temperatures will lead to future increaseshiimean disease and death, beginning first
with a discussionfacorrelations of human mortality with temperature followed by a brief
discussion bviral and vectoiborne diseases.

With respect to orrelations ofhuman mortality with temperature Christidiset al. (2010)have
written that ¢the IPCC AR4 states with very high confidence that climate change contributes to
the global burden of disease and to increased mortalititing the contribution of Confalonieri

et al. (2007) to that document. In the NIPC@®&eClimate Change Reconside(édso and

Singer, 2009), however, it is concluded that rising temperatures lead to a greater reduction in
winter deaths than the increase they cause in summer deaths, resultinfargenet decrease

in human mortality, baed on findings described in the pe@viewed scientific literature up
through 2007. Thus, we here review only studies of the subject that have been pulditbed

that time, to see which viewpoint has ultimately prevailed.

In an effort handsomely sw@tl to evaluate thesupposedlywery-high-confidencecontention of

the IPCC, Christidét al. extracted the numbers of daily deaths from all causgmrted on

death registration data supplied by the UK Office of National Statistics for men and women fifty
years of age or older in England and Wales for the period-2806, which they divided by

daily estimates of populatiothat they obtained ly fitting a fifth-order polynomial to midyear
population estimatesyieldingdeaths per million people, after whidhey compared the results
with surface air temperature data that showed a warming trend during the same ttieeade
period of 0.47°C per decade. In addition, they employed a technique cgitedal detection

which can be used to estimate the role yéal by human adaptation in the temperaturelated
changes in mortality theylserved.

As expected, during thieottest portion of the year, warming led timcreasesn death rates,

while during thecoldestportion of the year it lead talecrease#n deathrates. But the real

story is in the numbers. hE three scientists reporfor examplethat if no adaptation had

taken placethere would have been 1.6 additional deaths per million people per year due to
warming in the hottest part of the year over tiperiod 19762005, but there would have been

47 fewerdeaths per million people per year due to warming in toédestpart of the year, for
alivessaved to lifdost ratioof 29.4, which representstaugenet benefit of the warming
experienced in Englarehd Wales over the thredecade period of warming. And when
adaptationwas included in the analysis, as was the case in the data they analyzed, they found
there was only 0.7 of a death per million people per year due to warming in the hottest part of
the year, but a decrease of fully 85 deaths per million people per year due to warming in the
coldest part of the year, for phenomenalivessaved to lifelost ratio of 121.4. Clearly,
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therefore, the IPC& dvery-high-confidencé conclusion isvoefully wrang. Warming ishighly
beneficial to human health, even without any overt adaptation to it. And when adaptagigns
made, warming igncrediblybeneficial in terms of lengthening human life span.

Working in the Castileeon region of Spaia a plateaum the northwestern part of the country
that includes nine provinces with a low population density that can be considered as ageing
FernandezRageet al. (2010) obtained (from the count® National Meteorological Institute)
meteorological data from weder stations situated in eight of the provincial capitals that
covered the period 1980998, while they obtained contemporary mortality data from the
country@ National Institute for Statistics for deaths associated with cardiovascular, respiratory
and digestive system diseases.

Various analyses of the monthéyveraged data revealed a number of interesting results. First,
for all three of the disease types studied, the three researchers foundéthatdeath rate is
about 15% higher on a wint@rday tlan on a summe® day¢ which they describe a& result
often found in previous studiesciting the work of Flemingt al. (2000), Verlatet al. (2002),
Grechet al. (2002), Lavet al. (2002) and Eccles (2002). And second, in a finding that eelps
explain the first finding, the three researchers discovered that when mordhkisraged human
death rates were plotted against monthfrerages of dailgnean maximumand minimumair
temperature, the results nearly always took the form of ah&ped concave pabola as

shown in the figure below.

Mean Temperature-Cardiovascular Mortality
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Monthly deaths in the Castild.eon region of Spain attributable to cardiovascular disease
meandaily air temperature Adapted from FernandeRaga et al. (2010).
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For all three disease types, they found thatthllee temperatures (daily mean, maximum and
minimum) at whichminimumdeath rates occurred which they refer to agdeal or comfort
temperatures-- were all within about 17°C of themaximumvalues typically reached by those
three types of temperaturewhile they were anywhere from 124°C away from theiminimum
values. Consequently, theealor comforttemperatures were always very close to (and
sometimes nearly identical to) thmaximumvalues reached by the mean, maximum and
minimum temperatures gxerienced in the region, while they wemeuchmore removed from
the minimumvalues of those three temperature paramese as illustrated in the figure above

The data of this figure clearly demonstrate that the people of the Castiten region of Spain

are much more likely to die from a cardiovascular disease in the extreme cold of winter than in
the extreme heat of summer. And the same was found to hold true with respect to dying from
respiratory and digestive system diseases. Indeed, cold has beed fole amuchgreater

killer of people than heat almostverywherein the world andin conjunction withalmost any

type of iliness.

In a more broaebased study, Analitist al. (2008) wrote thatin recent years, the effects of
meteorologic factors ohealth have attracted renewed interest because of the observed and
predicted climate change, which is expected to result in a general rise in tempegaine.

this development, in their words, has led t@r@cent focus on heatvave episodes,which may
have fostered the perception that celetlated mortality is not as important a public health
concern as is heatlated mortality.

To rectify this situation, the fourteen researchers analyzed sterh effects of cold weather

on mortality in 15 Europeadaities (Athens, Greece; Barcelona, Spain; Budapest, Hungary;
Dublin, Ireland; Helsinki, Finland; Ljubljana, Slovenia; London, United Kingdom; Milan, Italy;
Paris, France; Prague, Czech Republic; Rome, Italy; Stockholm, Sweden; Turin, Italy; Valencia,
Spain and Zurich, Switzerland). More specifically, they assessed the effects of minimum
apparent temperature on causand agespecific daily mortality over the cold half of the year
(OctoberMarch), using data from 1992000 that they analyzed vi@oisson egression and
distributed lag models, controlling for potential confoundérs.

The international team of scientistshailing from Finland, Greece, Ireland, Italy, Slovenia,

Spain and Swedenfound thatéa 1°C decrease in temperature was associated aith35%
increase in the daily number of total natural deaths and a 1.72%, 3.30% and 1.25% increase in
cardiovascular, respiratory, and cerebrovascular deaths, respecévieaddition, they report

that ¢the increase was greater for the older age grogasd that the cold effecépersisted up

to 23 dayswith no evidence of mortality displaceme#atvhich latter finding is extremely
important, because in the case bkatrelated deaths theres such a displacement, and its

impact ishuge

In Germany,dr example, Laschewski and Jendritzky (2002) analyzed daily mortality rates in
BadenWurttemberg (10.5 million inhabitants) over the -§@ar period 19587 to determine
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the sensitivity of the population of this moderate climatic zone to tangd shortterm

episodes of heat and cold. Their resdanedicated that mortality showeda marked seasonal
pattern with a minimum in summer and a maximum in wirdeWith respect to shorterm

exposure to heat and cold, however, they found tkebld spells lead texcess mortality to a
relatively small degree, which lasts for weélkand thatdthe mortality increase during heat

waves is more pronounced, but is followed by lower than average values in subsequentéweeks,
which suggests, in their words, that people wdied from shortterm exposure to heafwould

have died in the short term anyway.

With respect to this shorterm mortality displacementhat occurs in conjunction witheat

related deaths, Laschewski and Jendrildata demonstrate that it is precigdthat, i.e.,

merely adisplacementf deaths and not an overall increase. They found, for example, that the
mean duration of abov@ormal mortality for the 51 heat episodes that occurred from 1968 to
1997 was 10 days, with a mean increase in mortality.®8%o, after which there was a mean
decrease in mortality of 2.3% for 19 days. Hence nisieeffect of the two perturbations was
actually an overalllecreasen mortality of 0.2% over the full 28ay period. Consequently, it
should be abundantly clear #t cold spells arenuchmore deadly than heat waves, and that we
could thus expect global warming to confer significant benefits upon mankind by significantly
reducing the very real killing power of routine bouts of colttean-normal weather. And thus

it wasthat Analitiset al. concluded their paper by stating that their resulésld evidence that
cold-related mortality is an important public health problem across Europe and should not be
overlooked by public health authorities because of the recent $omu heatwave episodes.

In providing some background fanotherrecent studyof the subject Young and Kakinen

(2010) write thatdArctic populations, especially indigenous people, could be considered as
Wulnerable(because their health status gendgashows disparities when compared to the
national or more southern populatioresand they say thatit is not known if the harsh climate,
and especially cold temperatures, could be a contributing or causative factor of the observed
health inequalitie€ Thus, to seek answers relative to this uncertainty, the two researchers
determined mean January and July temperatures for 27 Arctic regions, based on weather
station data for the period 1961990, as well as their association with a variety of health
outcomes assessed by correlation and multiple linear regression analyses.

Following this protocol, the two researchers found that mean January temperature correlated
negativelywith several health outcomes, including infant mortality rate, atgndardized
mortality rates (all causes), perinatal mortality rate and tuberculosis incidence rate, but that it
correlatedpositivelywith life expectancy. That is to say, as mean January temperature rose,
the desirablemetric of life expectancy at birth rose right atpmith it, while all of the
undesirablehealth metrics (such as mortality and disease incidence) declined. For example,
they report thatéfor every 10°C increase in mean January temperature, the life expectancy at
birth among males increased by about wdars¢ while dinfant mortality rate decreased by

about four deaths per thousand live birtls.
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As a result of their several findings, Young and Kakinen concluded that the cold climate of the
Arctic istsignificantly associated with higher mortafitgnd éshould be recognized in public

health planning; noting thatdwithin a generally cold environment, colder climate results in
worse healthé For people living in these regions, therefore, a little global warming could go a
long way towards improving thequality of life ... as well as the length of time they have to
enjoy it!

In another impressive study, Deschenes and Moretti (2009) analyzed the relationship between
weather and mortality, based on data that inclutiégne universe of deaths in the Unitedaes

over the period 1972988, wherein they matched each death to weather conditions on the day
of death and in the county of occurrence. These Hrglquency data and the fine geographical
detail then allowed them to estimate with precision the effe€¢tcold and hot temperature

shocks on mortality, as well as the dynamics of such effects, most notably, the existence or non
existence of @harvesting effect whereby the temperaturenduced deaths either are or are

not subsequently followed by a drop tihe normal death rate, which could eitheartially or

fully compensate for the prior extreme temperatuneduced deaths.

The two researchers stated thteir resultsopoint to widely different impacts of cold and hot
temperatures on mortalityé In thelatter case, they discovered thahot temperature shocks
are indeed associated with a large and immediate spike in mortality in the days of the heat
waveg but that dalmost all of this excess mortality is explained by rleam displacemeng, so
that din the weeks that follow a heat wave, we find a marldtlinein mortality hazard, which
completely offsetshe increase during the days of the heat wavajch thatdthere is virtually
no lasting impact of heat waves on mortality

In the case o€oldtemperature days, they also fourtn immediate spike in mortality in the
days of the cold wavéput they report thatéthere is no offsetting decline in the weeks that
follow,€ so thatéthe cumulative effect obne dayof extreme cold temperature duringthirty-
day windowis an increase in daily mortality by as much as £08@addition, they say thaithis
impact of cold weather on mortality is significantly larger for females than for nédies that
ofor both genders, the effect is mostly attributable ittccreased mortality due to cardiovascular
and respiratory diseases.

In further discussing their findings, Deschenes and Moretti statedihat aggregate magnitude

of the impact of extreme cold on mortality in the United States is l@ngeting that itaroughly
corresponds to 0.8% of average annual deaths in the United States during the sampleperiod.
And they estimate thafthe average person who died because of cold temperature exposure

lost in excess of ten years of potential Jifeehereas the aveage person who died because of

hot temperature exposure likely lost no more than a few days or weeks of life. Hence, it is clear
that climate-alarmist concerns about temperaturelated deaths aravildly misplacedand that
halting global warming-if it could ever be done- would lead tomorethermatrelated deaths,
because continued warming, which is predicted to be greatest in @artidestregions, would

lead tofewersuch fatalities.
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Interestingly, the two scientistadditionallyreport that many people in the United States have
actually taken advantage of these evident facts by modfrmm cold northeastern states to
warm southwestern states.Based on their findings, for example, they calculate tiegich

year 4,600 deaths are delayed by ttieanging exposure to cold temperature due to mobifity,
and thatd3% to 7% of the gains in longevity experienced by the U.S. population over the past
three decades are due to the secular movement toward warmer states in the West and the
South, away fromhe colder states in the Norté.

Working in the Southern Hemisphere,aBial. (2008) used correlation and autoregressive
integrated moving average regression analyses to derive relationships between various aspects
of weather and mortality in the generpbpulation and elderly (65 years of age and older) of
Brisbane, Australia which they describe as having a subtropical climateer the period

19861995. In doing so, they determined thateath rates were around 580 per 100,000 in

June, July, andugust [winter], while they were around & per 100,000 in the rest of the

year, including the summerand thatcthis finding applied both to the general population and

to the elderly population, and to deaths from various causes.

In discussing the & that dmore deaths occurred in the winter than during other seasons of the
year, although winter in Brisbane is very nilthe researchers noted thait is understandable

that more deaths would occur in winters in cold or temperate regions, but evarsiubtropical
region, as indicated in this study, a decrease in temperatures (in winters) may increase human
mortality.€ Consequently, the evidence continues to grow that extremes of cold lead to the
deaths of many more people than extremes of heat ithbaldandwarm climates.

In a study with a slightly different take on the subject, Tetral. (2009) studied daily mortality
data from 1997 to 2002, which they obtained from the Hong Kong Census and Statistics
Department, examining the association be®vediurnal temperature rangéDTR = daily
maximum temperature minus daily minimum temperature), while focusing on cardiovascular
disease among the elderly (people aged 65 and older). And in doing so, they disamvered
1.7% increase in mortality for andrease of 1°C in DTR at lag daygss@vhich results they
describe as beingsimilar to those reported in Shangheai.

In discussing their findings, the four Hong Kong researchers statedeltatge fluctuation in
the daily temperature- even in a tropial city like Hong Konghas a significant impact on
cardiovascular mortality among the elderly populatirn addition,we note that it has long
been known that the DTR has declined significantly over many parts of the world as mean
global temperaturehas risen over the past several decades (Eastegliad), 1997), which is
perhapsanotherreason whycolder temperatures are a much greater risk to human life than
are warmer temperatures.e., because as the planet warms, local DTRs tend to declimeh wh
leads to a corresponding decline in human death rates.

Turning to the Shanghai study mentioned by Tetral., we find that Caet al. (2009)-- working

within the nine urban districts of Shanghai, Chinased timeseries and caserossover
approache to assess the relationship between DTR emrdnary heart diseasg€HD) deaths
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that occurred between 1 January 2001 and 31 December 2004, based on mortality data for
elderly people (66 years of age or older) that they obtained from the Shanghai MurGeptdr
of Disease Control and Prevention, plus temperature data they obtained from adiiteed
station in the Xuhui District of Shanghai, which they adjusted to account for the mortality
impacts of longerm and seasonal trends in CHD mortality, day eéky temperature, relative
humidity and concomitant atmospheric concentrations of ipMbQ, NQ and Q, which they
obtained from the Shanghai Environmental Monitoring Center.

This work revealed, in Cab al.@ words, thata 1°C increase in DTR (lag €@responded to a
2.46% increase in CHD mortality on thseries analysis, a 3.21% increase on unidirectional
casecrossover analysis, and a 2.13% increase on bidirectionakccassover analysgsand

that ¢the estimated effects of DTR on CHD mortaligre similar in the warm and cool

seasong Thus, the seven scientists concluded that their data suggktkit evenda small
increase in DTR is associated witsuastantialincrease in deaths due to CHDAnd since the
DTR hasleclinedsignificantly @er most of the world as mean global air temperature has risen
over the past several decades, it can be appreciated that the global warming with which this
DTR decrease is associated (which is driven by the fact that global warming is predominantly
causedby an increase in dailpinimumtemperature) has likely helped to significantly reduce
the CHBinduced mortality of elderly people worldwide.

In one final study dealing with the heart, and employing a generalized additive statistical model
that blends theproperties of generalized linear models with additive models, Bayetai

(2010) analyzed the standardized daily hospitalization rateséemic heart diseagéHD) and
their relationship with climatic conditions up to two weeks prior to the dagdrhission-
controlling for time trends, day of the season, and gendar order to determine the shoft

term effects of climate conditions on the incidence of IHD over the 248% time period for

18 different health regions of Quebec. Perhaps thestiteresting and important finding of
this study was, as they describe it, the fact thatdecline in the effects of meteorological
variables on IHD daily admission rates was observed over the period oc2098¢ which
response in their wordsgcan martly be explained by the changes in surface air temperadure,
which they describe asarmingdover the last few decadesas is further described by Bonsal
et al. (2001) and Zhangt al. (2000) for the 20tkcentury portion of the stud® duration. In
addtion, they note thatowinters have been steadily warmémyvhile ssummers have yet to
become hotter for most regionswhich is another beneficial characteristic of the warming that
was experienced over most of the planet throughout the latter part of2Béh century: a
gradual reduction in DTR, as confirmed by the work of Eastezliaf (1997)

With respect to wal and vector-borne diseasesin a review of the pertinent literaturéhat
descrilesdthose mechanisms that have led to an increase of \aaiwity in recent years Zell

et al. (2008) sayit is assumed that global warming is forced by the anthropogenic release of
Yreenhouse gas€¥ and that a furtherdconsistent assumptianhas been a consequent
gincreased exposure of humans to tropipathogens and their vectors.However, they note
¢there is dissent about this hypothesis (Taubes, 1997; Reiter, 200kEttahy2002; Reiteet

al., 2003; Randolph, 2004; Zell, 2004; Halstead, 268}l they thus go on to explore it in
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more detail, ulimately concluding thatonly very few examples point toward global warming

as a cause of excess viral actiitinstead, theyfind that dcoupled ocean/atmosphere

circulations and continuous anthropogenic disturbances (increased populations of hunthns an
domestic animals, socioeconomic instability, armed conflicts, displaced populations,
unbalanced ecosystems, dispersal of resistant pathogens etc.) appear to be the major drivers of
disease variabilitg,and that global warmingdat bes€ merelydcontributesé

Also exploring this issue about the same time were Gage (2008), who reviewed what was
then known about it; and in doing so, the four researcheidl of whom hail from the U.S.
Centers for Disease Cont®@®National Center for Zoonotic, VectBorne, and Enteric Diseases

- concluded thatthe precise impactsof the various climatic changes that are typically claimed
to occur in response to rising atmospheric,@ncentrationsdare difficult to predict Indeed,
they saythat din some ares, climate change could increase outbreaks and the spread of some
vectorborne diseases while having quite tbhpposite effecton other vectorborne diseases.

In further discussing this complex situation, they also wrote tila¢ mere establishment of
suitable vectors for a particular agent does not necessarily mean that spread to humans will
commonly occur, as indicated by the limited transmission of dengue and malaria in the
southern U.S¢,becauseas they continuedlocal transmission has been lird by factors
unrelated to the climatic suitability of the areas for the relevant vector specidad they add
that din instances where a vectdorne disease is also zoonotic, the situation is even more
complex, because not only must the vector and maghn be presentout a competent
vertebrate reservoir host other than humans must also be present.

So what are some of theon-climatic factors that impact the spread of vectoorne diseases of
humans? Gaget al. listémany other global changes coneently transforming the world,

including increased economic globalization, the high speed of international travel and transport
of commercial goods, increased population growth, urbanization, civil unrest, displaced refugee
populations, water availabilitgnd management, and deforestation and other lamgke

changeg; as well, we would add, as the many different ways in which these phenomena are
dealt with by different societies.

Unfortunately, there is almost no way to correctly incorporate such fagtacsmodels to

correctly forecast disease incidence in the futufienerefore, in light of the many complex
phenomena that concurrently impact the spread of vedbmrne diseases, it is clearly

unjustified to claim that any future warming of the globe wiicessarily lead to a net increase

in their global incidence, for just theppositecould well be true, depending on the type and
degree of a number of current and potential societal impacts on the world of nature, as well as
the diverse natures of the eWwing states of the plan& multiple human societies.

Contemporaneously and noting thatidengue is a spectrum of disease caused by four
serotypes of the most prevalent arthropdabrne virus affecting humans tod@ygnd thatdits
incidence has incread dramatically in the past 50 yead$p wherecdtens of millions of cases of
dengue fever are estimated to occur annually, including up to 500,000 cases of the life
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threatening dengue hemorrhagic fever/dengue shock syndromiyle and Harris (2008)
conducted a review of the pertinent scientific literature, exploriitge human, mosquito, and
viral factors that contribute to the global spread and persistence of dengue, as well as the
interaction between the three spheres, in the context of ecologicaldimdate changé. So
what did they learn?

With respect to the status of dengue fever within the context of climate change, the two
researchers sagthere has been a great deal of debate on the implications of global warming
for human healthg but that cat the moment, there is no consensasHowever, in the case of
dengue, theysaydit is important to note that even if global warming does not cause the
mosquito vectors to expand their geographic range, there could still be a significant impact on
transmis$on in endemic regionsas they report thata 2°C increase in temperature would
simultaneously lengthen the lifespan of the mosquito and shorten the extrinsic incubation
period of the dengue virus, resulting in more infected mosquitoes for a longergefitme£
Nevertheless, they note there adinfrastructure and socioeconomic differences that exist
today and already prevent the transmission of vedboirne diseases, including dengue, even in
the continued presence of their vectoésConsequentlyit would appear that whatever
advantages rising temperatures might possibly confer upon the dengue virus vector, they can
be more than overcome by proper implementation of modern vector control techniques.

One year later, Russell (20095 Professor ithe Department of Medicine of the University of
Sydney and founding Director of its Department of Medical Entomctagyported thatéduring
the past 10 years, there has been increasing concern for health impacts of global warming in
Australia, and contiming projections and predictions for increasing mosqiitone disease as

a result of climate change.However, he stated that these clairgare relatively simplistic, and
do not take adequate account of the current or historic situations of the vectodspathogens,
and the complex ecologies that might be invol\éafter whichhe went on to review the
consequences of these several inadequacies for malaria, dengue fever, the arboviral arthritides
(Ross River and Barmah Forest viruses) and the arbortapbalitides (Murray Valley
encephalitis and Kunijin viruses). This he did within the context of predictions that have been
made for projected climate changes as proposed and modeled by Aug&i@banmonwealth
Scientific and Industrial Research Organiratnd the Intergovernmental Panel on Climate
Change. What he concluded from this review was thia¢re might be some increases in
mosquitoborne disease in Australia with a warming climate, but with which mosquitoes and
which pathogens, and where anchen, cannot be easily discernédTherefore the strongest
statement he could make was thébf itself, climate change as currently projected, is not likely
to provide great cause for public health concern with mosgbitone disease in Austral&.

In another paper Russelet al. (2009) wrote thatdengue has emerged as a leading cause of
morbidity in many parts of the tropigsnoting thatGAustralia has had dengue outbreaks in
northern Queensland. In addition, they reported thafsubstantial increasein distribution

and incidence of the disease in Australia are projected with climate chaogeamore
specificallygwith increasing temperatures.Hence, they explored the soundness of these
projections by reviewing pertinent facts about the histofydengue in Australia, determining
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that the dengue vector (thédedes aegyptinosquito)éwas previously common in parts of
Queensland, the Northern Territory, Western Australia and New South Waled that it had,

ain the past, covered most of the climatiange theoretically available toétadding thatéthe
distribution of local dengue transmission has [historically] nearly matched the geographic limits
of the vectoré

This being the case, the six scientists concluded that the \@atarrent absencéom much of
Australia, as Russelt al. described itgis not because of a lack of a favorable climat€hus,

they reasoned thata temperature rise of a few degrees is not alone likely to be responsible for
substantial increases in the southern distrtion of A. aegyptior dengue, as has been recently
proposed¢ Instead, they reminded everyone thalengue activity is increasing in many parts

of the tropical and subtropical world as a result of rapid urbanization in developing countries
and increasd international travel, which distributes the viruses between countéig’ather

than futile attempts to limit dengue transmission by controlling the w@ldimate, therefore,

the medical researchers recommegudithat cwell resourced and functioning sieMance

programs, and effective public health intervention capabilities, are essential to counter threats
from dengue and other mosquitborne diseases.

Studying dengue simultaneously in three other parts of the world, Joharetsan(2009)

wrote that dmosquitoborne dengue viruses are a major public health problem throughout the
tropical and subtropical regions of the woddnd thatéchanges in temperature and
precipitation have welllefined roles in the transmission cycle and may thus play amole i
changing incidence levedsTherefore, as they continued, sindhe EIl Nifio Southern

Oscillation (ENSO) is a multiyear climate driver of local temperature and precipitation world
wide £ and sincedprevious studies have reported varying degrees of aatioa between ENSO
and dengue incidencéas they describe it, they decided to analy#ee relationship between
ENSO, local weather, and dengue incidence in Puerto Rico, Mexico, and Thailand, which they
did by searching for relationships between ENSGil leather and dengue incidence in Puerto
Rico (198&006), Mexico (1982006), and Thailand (198306), using wavelet analysis as a
tool to identify time and frequencyspecific associations.

As a result of these activities, the three researchers regmbttiat they odid not find evidence of
a strong, consistent relationship in any of the study areakile Rohani (2009), who wrote a
Perspective piece on their study, stated that they fodnd systematic association between
multi-annual dengue outbreakand El Nifio Southern OscillatiénThus, asncludedin the
Editors€5ummaryof Johanssoet al.@ paper, their findings providedittle evidence for any
relationship between ENSO, climate, and dengue incidén&ad in light of the inconclusive
nature of Johanssoet al.Q analysis, there still remains a lack of substantivewesild support
for the climatealarmist claim that global warming promotes the global intensification and
spread of the spectrum of diseases caused by the different serotypbe édmily of dengue
viruses.

In still another review paper dealing with the possible impacts of climate change on the spread
of infectious diseases, Randolph (2009) wrote that it is generally tacitly assuued even
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explicitly stated- that climatechange will result only in&orseningof the situation, with the
expansion of vecteborne diseases into higher latitudes and an increased disease incidence. In
fact, she states that implicit in almost all of the literature on this subjelobth popula and
scientific-- dis an assumption that environmental change is more likely to strengthen the
transmission potential and expand the range, rather than to disrupt the delicate balance
between pathogen, vector and host upon which these systems depend.

With this background, the zoologist from the @KJniversity of Oxford explores the evidence
for these two opposing world views via an analysis of what the bulk of the accunatetyned
scientific literature on the subject seems to suggest. In doingheofinds thatthe mercurial
epidemiology of each vectdyorne disease is the systespecific product of complex,
commonly nonlinear, interactions between many disparate environmental faétatsich
includednot only climate but also other abiotic cotidins (e.g., land cover) and the physical
structure of the environment (e.g., water sources), and further biotic factors such as host
abundance and diversity.She additionally indicates that a number of socioeconomic factors
drive human living conditionsnd behaviors that determine the degree of exposure to the risk
posed to them, and that nutritional status and concomitant immunity also determine the
degree of resistance to infection.

In some interesting examples from the past, Randolph notes thatiiseirge of tickoorne
diseases within preexisting endemic regions in central and Eastern Etappears to be an
unforeseen consequence of the fall of the iron curtain and the end of the cold which she
describes asa sort of political global warm@€ Also noted is the fact thakhe introduction of
the mosquitoAedes aegyptio the Americas within water containers on board slave ships from
Africa was repeated four centuries later by the dispersal of the Asian tiger mos4uito,
albopictus from Jgan to the United States within water trapped in used car tires (Haetey

al., 1987; Reiter and Sprenger, 1987).

This phenomenon, according to Randolph, continues today, augmented by trade in other
water-carrying goods such as Asian Luck Bamboo plahish activities have allowed this
mosquito speciesto establish itself in almost all New World countries, a dozen European
countries, parts of West Africa, and the Middle Eagtll of these disease expansions, in her
words, haveinothing to do with clinate change; which also holds true for suahanceevents
ascthe introduction of West Nile virus into New York in 1999, most probably by air from Israel
(Lanciottiet al., 1999)¢ and the introductionoof the BTV8 strain of bluetongue virus into the
Netherlands in 2006 from South Africa (Saegerragal., 2008)¢

In concluding her brief treatise, Randolph states that the-vealld complexity within each
disease systeramphasizeghat cany expectation of a simple consistent response to climate
change, .e., a universal worsening of the situation, is ill foundeudhting further thatéthere is

no single infectious disease whose increased incidence over recent decades can be reliably
attributed to climate changé. Consequently, she says that the purpcse of predictions about
the future is to guide policy and therefore government spending, exaggerated simplistic
rhetoric about the universality and uniformity of the impact of climate change on infectious
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disease risk imorally indefensiblg especiallydif it distracts public health agencies from more
effective ameliorative action targeted at the real causes.

Contemporaneously, Harvat al. (2009) stated thafin temperate climates, we might expect

the range and activity of mosquitoes and the pathogdimey vector, such as malaria and

dengue, to increase with warmer temperaturéddowever,ofrom a later vantage point in

2009¢ they indicated thatsurprisingly, inseetectored diseaseesoundinglydo not show a

net expansion in range or increase iepalenceé As forwhythis was so, the five scientists

gave three explanations that they attributed to Lafferty (2009€)) anthropogenic activities
directly influence the distributions of vectors and infectious disease in ways unrelated to
climate, (3 vectors and pathogens are limited by thermal maxima, so that temperature changes
lead to shifts rather than expansions in distribution, and (3) other factors such as host acquired
immunity and vector or parasite life history traits are linked to habstaitability in addition to
climate£ In addition, they noted the important role that may be playeddsyolutionary

changes in properties of the host or pathogeand in concluding their papehey therefore

wrote that éecologists need to consider how $tdiology, including movement behavior and
acquired immunity, can mediate the impacts of global change on parasite/pathogen dynamics
and disease severi/because, as they conclude@@t present, many of these mechanisms are
poorly knowng

Turningdiredly to the Lafferty (2009a) paper, we again read that clirra@rmistowisdone

holds thatdglobal climate change will result in an expansion of tropical diseases, particularly
vectortransmitted diseases, throughout temperate areasxamples of which iade
oschistosomiasis (bilharzia or snail fever), onchocerciasis (river blindness), dengue fever,
lymphatic filariasis (elephantiasis), African trypanosomiasis (sleeping sickness), leishmaniasis,
American trypanosomiasis (Chagas disease), yellow fevemang less common mosquito

and ticktransmitted diseases of humaidsas well as many diseaseséobnhuman hostg. In a
critiqgue of this alarmist point of view, based on his review of the scientific literature, he
concludes thatwhile climate has affectéand will continue to affect habitat suitability for
infectious diseases, climate change seems more likely to shift than to expand the geographic
ranges of infectious diseasésnd thatomany other factors affect the distribution of infectious
disease, dmpening the proposed role of climageln fact, he concludes thashifts in climate
suitability might actually reduce the geographic distribution of some infectious diséades.

of perhaps even greater importance (because it is aweald observaton), he reports that
calthough the globe is significantly warmer than it was a century ago, there is little evidence
that climate change has already favored infectious diseases.

In a companion paper (Lafferty, 2009b), the U.S. researcher lists a nuifivay® in which
ecologistsican contribute substantially to the general theory of climate and infectious disease,
some of the most important of which have to deal wifi] multiple hosts and parasite species
(Dobson, 2009), [2] nonhuman hosts (Hareekl., 2009), [3] accounting for the effects of
immunity (Dobson, 2009; Harvel al., 2009; Ostfeld, 2009; Pascual and Bouma, 2009), [4]
guality and details of [4a] climatic data and [4b] appropriate measures of disease response
(Ostfeld, 2009; Pascual @Bouma, 2009; Randolph, 2009), [5] complex analyses to account for
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multiple, interdependent covariates (Dobson, 2009; Ostfeld, 2009; Pascual and Bouma, 2009,
Randolph, 2009), [6] host movement in response to climate change (Hainat|l2009), and

[7] geographic tools to account for distinctions between fundamental and realized niches
(Ostfeld, 2009; Randolph, 2006®)And in light of these many and varietallengeghat

confront the scientific community in this emerging field of study, themaushunfinished
businesghat needs to be conducted in researching the several potential relationships that may
(or may not) exist between climatic change and the spread of infectious diseases. Hence, it
should be abundantly clear that the numerous viral andteeborne health catastrophes that

are routinely predicted to occur by the wofdclimate alarmists in response to future global
warming are definitely not yet ready for pririene consideration, much less unquestioning
acceptance.

Inching one year cker to the present, Reiter (2010) writes that the appearance of the West
Nile virus in New York (USA) in 1999, plus the unprecedented panzootic that follihaed,
stimulated a major research effort in the Western Hemisphere and a new interest in the
presnce of this virus in the Old Worfdyhich developments have been driven in part by the
fact thatda great deal of attention has been paid to the potential impact of climate change on
the prevalence and incidence of mosqutiorne diseasé&€. Therefore Reter reviews what
researchers have learned about the subject and reports the worldwide implications for public
health, summing things up in his final paragraph, where he statesotime point is clear: the
importation and establishment of vectdrorne patiogens that have a relatively low profile in
their current habitat is a serious danger to Europe and throughout the wonltich state of
affairs, in his viewdgis a direct result of the revolution of transport technologies and increasing
global trade thahas taken place in the past three decadanpdern examples of which include
cthe global circulation of dengue virus serotypes (Gubler, 1998), the intercontinental
dissemination ofAedes albopictuand other mosquitoes in used tires (Hawksyal., 1987;

Reiter, 1998), the epidemic of chikungunya virus in Italy (Angtladi, 2007), and the
importation of bluetongue virus and trypanosomiasis into Europe (Metad., 2008; Moretti,
1969)¢ And he further concludes that in view of what his review @sgglobalization is
potentially a far greater challenge to public health in Europe than any future changes in climate
(Tatemet al., 2006)¢

Last of all, writing thafpathogens cause roughly one in five human deaths, are responsible for
51% of yearsfdife lost globallyand have long affected human demographéd3unnet al.

(2010) state that pathogenghave also been identified as drivers of human behavior, the
politics and political stability of countries, human fertility, global economies, ane mor
generally the course and dynamics of human histofnd, somewhat ominously, they report
that dresearchers have linked the presence and prevalence of some pathogens to climate, as
has been highlighted in recent discussions of climate change and d&edsze they

specifically mention malaria, plague and dengue as examples of the latter. Thus, they
conducted, as they describe @& global analysis of the relative influence of climate, alternative
host diversity and spending on disease prevention omeno patterns in the richness and
prevalence of human pathogesss.
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As a result of their workhie U.S., Canadian and New Zealand researchers foundgthtitogen
richness (number of kinds) is largely explained by the number of birds and mammal species in a
regiong and thatéthe most diverse countries with respect to birds and mammals are also the
most diverse with respect to pathogeasAnd noting, in this regard, th@tve are unlikely to be

able to change patterns of pathogen richness dramaticaihey go on to state thatpathogen
richness, even when high, does not guarantee high prevalence, because of the potential impact
of disease control efforf. In fact, they found thatpathogen prevalence is much more sensitive

to variation in health spendingni@aong regiong, and thatdimportantly, for human health, the
prevalence of key human pathogens is strongly influenced by disease control éfforts.

As a consequence of the above observations, Datral. conclude thateven where disease
richness is high, ggmight still control prevalence, particularly if we spend money in those
regions where current spending is low, prevalence is high and populations are |Ange lel@
be realistic about it: this approachiiginitely more likely to succeed in its wdry objectives
than is the nebulous idea (i.e., the wishful thinking) of changing the pEnkmate. And with
all of theunanticipated consequences$ such an effort- many of which may be assumed to be
negativeand are almosassured to occuwith the undertaking of such a huge and complex
campaign- we could well be better off to daothingthan to gamble all that the human family
has achieved over the millennia, fighting a war against something so etheré&}-asduced
global warming.
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7. Widespread Plant and Animal Extinctions

The claimWith respect tgplants and animalgglobal warmingalarmistshave long contended

that the increase in temperature predicted to redubim the ongoing rise in the atmosph&@e

CQ corcentrationwill be so great and occur so fast that many species of plants and animals will
not be able to migrate poleward in latitude or upward in elevation rapidly enough to avoid
extinction

In his 26 April 2007 testimony to the Select Committee of Energy Indepeedamd Global
Warming of the LB House of Representatives, entitlé®angerous HumaMade Interference

with Climate¢ NASAR chief climatealarmist-- James Hansen declaredthat écontinued
businessasusual greenhouse gas emissions threaten many etasys§ as hecontended that

avery little additional forcing is needed ... to cause the extermination of a large fraction of plant
and animal speciesyhile stating that in response to global warmirgplar species can be
pushed off the planet, as they faa no place else to gband claiming thatiife in alpine regions

... is similarly in danger of being pushed off the plah&o whats thereal story?

We have already indicated, in earlier sections of tlisument that anthropogenic CO

emissions annot have been responsible for the 26tkntury recovery of the earth from the
global chill of the Little Ice Age, and that that warmindue towhateverphenomenon may

have caused - has not led to catastrophic increases in extreme floods, drougitis

hurricanes, nor to increases in headuced human mortality and viral diseases. In what
follows, therefore, we focus on thieiosphereor the world of nature investigating the climate
alarmist claim that the warming predicted by current statiethe-art climate models will drive
numerous species of plants and animals to oblivion, consigning them to a vicarious existence
that manifests itself only in history books.

With respect to pants and their amazingresilience we begin with the study of Holzieget al.
(2008), who revisited areas of twelve mountains having summits located between elevations of
2844 and 3006 meters in the canton of Grisons, Switzerland, where in 2004gkesnbled
complete inventories of vascular plant species that they comgavigh similar inventories

made by other researchers in 1885, 1898, 1912, 1913 and 1958, following the ascension paths
of the earlier investigatoréas accurately as possitdeyhere mean summer temperature

increased by at least 0.6°C between the timehaf firststudyandtheir most recent one This

effort revealed upward migration rates on the order of several meters per decade; and the data
suggested that vascular plant species richnessiha@asedand byl1% per decadeover the

last 120 years orhie mountainsummits(defined as the upper 15 meters of the mountains) in

the alpinenival ecotone, wher@ot a single specidgsad beendpushed off the planeé. What is

more, this finding in the words of the four researcher&grees well with other inveigations

from the Alps, where similar changes have been detected (Graleheair, 1994; Paukt al.,

2001; Camenisch, 2002; Walther, 2003; Waltbteal., 2005)¢

Contemporaneously, Kelly and Goulden (2008) compared two vegetation surveys (onenmade i
1977 and the other in 2008007) of the Deep Canyon Transect in Southern Calif@rSianta
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Rosa Mountains, which spans several plant communities and climates, rising from an elevation
of 244 meters to 2560 meters over a distance of 16 km, wilienbing through desert scrub,
pinyonjuniper woodland, chaparral shrubland, and conifer for&sthis work revealed that

cthe average elevation of the dominant plant species rose by ~65 mé&tengn the 30year

mean temperature measured at seven stations amieep Canyon rose by 0.41°C between
19471976 and 1972006, and when the same metric rose by 0.63°C in the climate regions
straddled by the transect, and by 0.77°C at the two weather stations nearest Deep Canyon. In
commenting on their observations, theo researchers said they implied thaurprisingly

rapid shifts in the distribution of plants can be expected with climate charagelit should be

noted that thoserapid shiftsappear to be fully capable of coping with even the supposedly
unprecedentel rate of warming climate alarmists have long claimed was characteristic of the
last decades of the 20th century.

Also publishing in the same year, Le Roux and McGeoch (2008) examined patterns of altitudinal
range changes in thitality of the native vasular flora of subAntarctic Marion Island

(46°543, 37°4%) in the southern Indian Ocean, which warmed by 1.2°C between 1965 and
2003. The work of these South African researchers revealed that between 1966 and 2006,
there wasoa rapid expansion in altitlinal rangeg with species expanding their uppetevation
boundaries by an average of 70 meters. Aedauseas they descrikgbit, dthe observed

upslope expansion was not matched by a similar change in lower range boungitmass,
emphasize the factthat cthe flora of Marion Island has undergone rar@eansiorrather

than a rangeshift.¢ In addition, they appropriately notethat dthe expansion of species
distributions along their cooler boundaries in response to rising temperatures appears to be a
consistent biological consequence of recent climate warrdiagng references to several

other studies that have observed the same type of response.

Another consequence of th&tability oflower range boundariesogether withexpandingupper
range boundriesis that there is now greateroverlappingof ranges resulting in greatelocal
species richnegs biodiversityeverywhere up and down various altitudinal transects of the
island. And as durther consequence othisfact, le Roux and McGeoch indted that ¢the
present species composition of communities at higher altitudes is not an analogue of past
community composition at lower altitudes, but rather constitutes a historically unique
combination of specie§pr what we could truly call ébrave rew worldg which is significantly
richerthan the oneof the recent past.

One year later, Randigt al. (2009) wrote thatthe mean temperature interpolated from local
stations at a 2@neter resolution contains more variability than expressed by the mean
temperature within a 5&km x 56km grid cell in which variation in elevation is poorly
representedé Or as they descrilkit in another part of their papericlimatic differences along
elevation gradients, as apparent at-Bbx 25m resolution, allow planspecies to find suitable
climatic conditions at higher elevation under climate chaagéereasomodels at a 10 x XD
resolution [10 minutes of latitude x ten minutes of longitude, which correspond tkrm& 16
km cells in the Swiss Alps, where theyrigat out their analyses] reflect the mean climatic
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conditions within the cell, and thus provide imprecise values of the probability of occurrence of
species along a thermal gradieqt.

In testing thisdlocal highelevation habitat persistence hypothegiss they described it, the
group of Swiss, French and Danish researcasssessedwhether climate changénduced

habitat losses predicted at the European scale (10yd@ cells) are also predicted from local
scale data and modeling (2B x 25m grid cdis)¢ And in doing so, they found that for 78
mountain species modeled at both European and local scalesidbalscale models predict
persistence of suitable habitats in up to 100% of species that were predicted by a European
scale model to lose dheir suitable habitats in the areg.

In discussing their findings, Randéihal. suggestd that the vastly different results they
obtained when using fine and coarse grid scales might help to explain what they call the
Quaternary Conundrum.e.dwhy fewer species than expected went extinct during glacial
periods when models predict so many extinctions with similar amplitude of climate change
(Botkinet al., 2007)¢ In addition, they notd that écoarseresolution predictions based on
species distributioomodels are commonly used in the preparation of reports by the
Intergovernmental Panel on Climate Chaidgehich are then used bgconservation planners,
managers, and other decision makers to anticipate biodiversity losses in alpine and other
systems acrss local, regional, and larger scaddsyt which, unfortunately, give a highly
warped and erroneous view of the subject.

Moving one year closer to the present, Erschbaseteal. (2009) documented and analyzed
changes (from 2001 to 2006) in plant specaiamber, frequency and composition along an
altitudinal gradient crossing four summits from the treeline ecotone to the subnival zone in the
South Alps (Dolomites, Italy), where minimum temperatures increased b%.Q°C during the

past century with a masd rise over the last decades. In describing thedifigs, the four
researchers statethat dafter five years, a r@isitation of the summit areas revealed a
considerable increase of species richness at the upper alpine and subnival zone (10% and 9%,
respectively) and relatively modest increases at the lower alpine zone and the treeline ecotone
(3% and 1%, respectively)ln addition, with respect to threats of extinction, they repexdt

that cduring the last five years, the endemic species of the rasearea were hardly affected,
while dat the highest summit, one endemic species was even among the newcémers.

The Austrian scientists thus concluded tidat least in short to medium time scales, the

southern alpine endemics of the study area should m®seriously endangered Moreover,

they indicated thatthe three higher summits of the study area have a pronounced relief
providing potential surrogate habitats for these spede8nd they also repo#dd that drecently
published monitoring data frorhigh altitudes indicate a consistent increase of species richness
in the Alpss citing the work of Paukt al. (2007) and Holzinget al. (2008).

Working contemporaneously in the nearby Swiss Alps, Staekéih (2009) studied the

consequences of theighly structured alpine landscape for evolutionary processes in four
different plants Epilobium fleischerGeum reptansCampanula thyrsoidesnd Poa alpind,
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testing for whether genetic diversityithin their populations was related to altitude and k&n
use, while seeking to determine whether genetic differentiatsnongpopulations was more
related to different land use or to geographic distances. Their efforts indicatedvikian-
population genetic diversity of the four species was high and mastiyelated to altitude and
population size; and thegieterminedthat genetic differentiatiormamongpopulations was
pronounced and strongly increasing with distance, implyransiderable genetic drift among
populations of alpine plants.

Based on theséndings, as well as the observations of others, Sto@klal. remarked that
dphenotypic plasticity is particularly pronounced in alpine plarasd thatdbecause of the

high heterogeneity of the alpine landscape, the pronounced capacity of a singiyge to
exhibit variable phenotypes is a clear advantage for the persistence and survival of alpine
plants¢ Hence, they concluded thathe evolutionary potential to respond to global change is
mostly intact in alpine plants, even at high altituglédnd this result makes it much easier to
understandwhy -- even in the face of significant 20tentury global warming- there have

been no species of plants that have been observed to have pesined off the planan alpine
regions, as has also been denstrated to be the case by Walthet al. (2005), Kullman (2007),
Holzingeret al. (2008), Randiet al. (2009) and Erschbamet al. (2009).

In a somewhat different type of study, De Frereteaal (2010) collected seeds Ahemone
nemorosal. (a model sgcies for slowcolonizing herbaceous forest plantBat theyfound

growing along a 240Rm latitudinal gradient stretching from northern France to northern
Sweden during three separate growing seasons (2005, 2006 and 2008), after which they
conducted sowng trials in incubators, a greenhouse, and under field conditions in a forest,
where they measured the effects of different temperature treatments (Growing Degree Hours
or GDH) on various seed and seedling traits. In completing these several expertiments,
nineteen researchers discovered thiseed mass, germination percentage, germinable seed
output and seedling mass all showed a positive response to increased GDH experienced by the
parent plantg and that seed and seedling mass increased by 9.7% @#dA#&a] respectively, for
every 1000 °@ours increase in GDH, which they say is equivalent to as€i@ temperature

over a 42day period.

As a result of their findings, the team of international scientistgiling from Belgium, Estonia,
France, Genany and Sweden concluded thatif climate warms, this will have a pronounced
positive impact on the reproduction &. nemorosaespecially in terms of seed mass,
germination percentage and seedling masscauseif more seeds germinate and resulgin
seedlings show higher fitness, more individuals may be recruited to the adult Sthge.
addition, they wrotethat sincedcrhizome growth also is likely to benefit from higher winter
temperatures (Philipp and Petersen, 2007), it can be hypothesizedhbahigration potential
of A. nemorosanay increase as the climate in NEMirope becomes warmer in the coming
decades And, aswe suggestjncreasingmigration potentialimpliesdecreasingxtinction
potential.
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With respect to aimals facing the challeng of global warming, climate alarmists generally
characterizahe situationashighlydangeroudor them, just as they do for plantsuggesting
that rising temperaturesvill alsodrive many of them to extinctionHowever, and once again
as with plants, rast research on the subject suggests otherwise.

A good place to begin a review of this subject is a studigutterfliesconducted by a group of
thirteen researchers in 199%armesaret al., 1999). These scientisigalyzedpver the prior
century of gbbal warming, the distributional changes of rongratory species whose northern
boundaries were in northern Europe (52 species) and whose southern boundaries were in
southern Europe or northern Africa (40 species). This work revealed that the northern
boundaries of the first groughifted northwardfor 65% of them, remained stable for 34%, and
shifted southward for 2%, while the southern boundaries of the second group shifted
northward for 22% of them, remained stable for 72%, and shifted southward fos&ék that
onearly all northward shift§,according to Parmesaet al., dinvolved extensions at the northern
boundary with the southern boundary remaining stable.

This behavior is precisely what we would expect to see if the butterflies were respdoding

shifts in the ranges of the plants upon which they depend for their sustenance, because

increases in atmospheric @Encentration tend to ameliorate the effects of heat stress in

plants and induce an upward shift in the temperature at which they fomctiptimally. These
LIKSYy2YSyl G4SyR (G2 O yOStf GKS AYLISGdza F2N LRt S
territorial range, yet they continue to provide tlapportunityfor poleward expansion at the

cold edge of its range. Hence, it is possible thatobserved changes in butterfly ranges over

the past century of concomitant warming and rising atmospherig c@@centration are related

to matching changes in the ranges of the plants upon which they feed. Or, this similarity could

be due to some moreomplex phenomenon, possibly even some direct physiological effect of
temperature and atmospheric G@oncentration on the butterflies themselves. In any event,

FYR Ay GKS FFOS 2F GKS noyc/ 2F aRNBIFR&ER¢ 3Tt 2
century, the consequences for European butterflies were primbglyeficia) because, as

Parmesaretald RS&ONA O SR (GKS &aAiddzZ 6A2y>X avyz2ald aLISOAS
NI} y3dS gKSYy aKAFTOIAYy3I y2NIKgl NRevEEexténdiofiabthed y S I NI
Y2NIKSNY o02dzyRINE gAGK GKS a2dziKSNY 02dzyRINE

A number of other researchers have also studied the relationship between butterflies and
temperature. In the British Isles, Thonmetsal. (2001) documented an unusibarapid

expansion of the ranges of two butterfly species (the sibmotted skipper butterfly and the

brown argus butterfly) in response to increasing temperaturesthe United StatesCrozier

OHnnnv Yy AtaloPddes Ganpestrisite sachem skiper butterfly, expanded its range

from northern California into western Oregon in 1967, and into southwestern Washington in
MphnIé gKSNBE aKS NB L2 NIAKL ovekite prioth&Pgnius/ NWhdiidzZNB & N
CanadaWhite and Kerr (Q06) reportedd dzii t SNF f & & LISOA ®éicuntNd y IS & KA 7
between 1900 and 199@w0tA y 3 G KIF G o0dzi G SNFf & &ALISOASE NAOKYyS:
SELI yarzy FY2y3 (GKS adGdzRe alLlSoOASasd GKIE 61 a a
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In another intiguing research finding, Gonzalktegiaset al. (2008) investigated species

turnover in 51 butterfly assemblages in Britain by examim@ggonalextinction and

colonization events that occurred between the two periods 19882 and 1992002, over

whichh YS AYGSNBIFE (GKS ¢62NI RQa OfAYIF OGS FfFNYAAGE
contend wasunprecedented over the past millennium or mofand n doing so, the five
NBaSINOKSNBE F2dzyR GKFG NBIA2YILE Ozdstaghk il | (A2
arisSa 3ILAYSR alLlSOAaASa Fa f2aid aLISOASaszé &dzOK
KIFa Ay OmsbthesntéRodnd that speciesbundancedollowing colonization likewise

L oA~ ., -~

AYONBI 4SRZ -RBAI i 3RADYVYONBOBRENEAYI(I KB LION YRDE S

In comparing their results with those of a broader range of animal studies, Gofdatpaset

ad F2dzyR GKIG arylrfteasSa 2F RAAGNROdziAZ2Yy OKLF y 3!
Britain suggest that southern representats/ef most taxa are moving northwards at a rate

similar to-- and in some cases faster tharbutterflies (Hicklinget ald = H n nthey @gort | y R
GKFG ala 6AGK o0dziGSNFtASazr vz2ad 2F (GKSasS G E2
representativesso climateRNA @Sy O2f 2y Aal GAz2ya FINB fA]1Sfte G2
4dz33S40SR GKIG avyzad 2F GKS&S l-levelingrdasesin | £ & 2
ALISOASE NAROKySaadé

One additional means by which butterflies can cope witthiiemperatures is through the

production of heatshock proteins (HSPs). Accordingtogald® 6 Hnny 0 | {t & &l NB
LI e Ty AYLRNIFYyd SO2t23A0Ff FyR S@2fdziA2yl NB
upregulation of stresenducible HSPs madnelp organisms to cope with stress thus enhancing

survival (Sorenseetald> HANnnoT S5FKEK2FFZ HannT 51 KEK2FF |y

Working withLycaena tityrusa widespread temperateone butterfly that ranges from western

Europe to central Asia, Kaat al. tested this hypothesis by comparing expression patterns of
stressinducible HSPs across replicated populations originating from different altitudes, as well

as across different ambient temperatures. Their observations revealed a significant interaction
between altitude and rearing temperature thatdicatedthat "low-altitude animals showed a

strongly increased HSP70 expression at the higher compared with at the lower rearing
GSYLISNI §dzNBz¢ gKAOK Aa SEFOGte o¢KSgnofidyS g2 dz
obvious utility.

In discussing their findings, Katlalkd &1 AR GKSANI 20aSNBF A2y GKF G «
substantially at the higher rearing temperature in lalitude butterflies ... might represent an

adaptation to occasionally @dzZNNA y3 KSI 0 aLIStf a>xé ¢gKAOK FdzNIK!
should serve these organisms well in the days and years to come, especially if the dramatic
GFENY¥AYI YR AYONBIFrasS Ay KSIGO aLlStta LINSRAOGSR
pass, WA OK AGAff TFdzNIKSNJ adzZa33Sada oAy fAIKOG 2F (K
life forms than many have assumed might be genetically equipped to likewise cope with the

future thermal dangers envisioned by those enamored with the climate nmoglenterprise

and its imagined ramifications.
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Birds have also been shown to be capabieealing with increases in temperatur@&homas

and Lennon (1999), for examphkmalyzed the geographical distributions of a number of British

bird species over a®year period of global warming, looking for climateluced changes in

their breeding ranges between 1970 and 1998nd, as is the case with butterflies, thework
NEGSItSR KIFId GKS y2NIKSNY YINBAya 2 Fdby2dzi KSN.
an average of 19 km over theitudy period; while the mean location of the southern margins

2T Y2NIOKSNI & aLlSOA Sd & alpwhiBhSBsaryatibnshide wgais iadicativeA T i S R
of expandingranges and a propensity for birgdike butterflies-- to become moreesistantto

extinction in a warming world.

Additionalsupport for this concept was provided bye study of Brommer (2004f the birds

of Finland, which were categorized as eithnertherly (34 species) osoutherly(116 species In

this analysis the researcher quantified changes in their range margins and distributions from
two atlases of breeding birds, one covering the period 1394nd one covering the period
1986-89, in an attempt to determine how the two groups of spaciesponded to what he

OFff SR aliKS LISNA2R 2F GKS SFENIKQa Yz2ald NI LA
again, it was determined that the southerly group of bird species experienced a mean poleward
advancement of their northern range boundasief 18.8 km over the 1gear period of

supposedly unprecedented warminghesouthernrange boundaries of thaortherlyspecies,

on the other hand, were essentially unmoved, leading once again to rexggnsionshat

should have rendered the Finnishdsiesssubject to extinction than they were before the
warming.

P

Inan equallyrevealing study, Macleagt al. (2008) analyzed counts of seven wading bird
species- the Eurasian oystercatcher, grey plover, red knot, dunlin;théed godwit, Eurasian
curlew and common redshank made at approximately 3500 different sites in Belgium,
Denmark, France, Germany, Ireland, the Netherlands and the United Kingdom on at least an
annual basis since the late 1970s. This they did in order to determine what rejugptnaents

the waders may have made in response to concomitant regional warming, calculating the
weighted geographical centroids of the bird populations for all sites with complete coverage for
every year between 1981 and 2000.

This work revealed, inthé 2 NRa 2F GKS aS@Sy aoOASyidAradtasz GKI
centroid of the overwintering population of the majority of species shifted in a northeasterly
RANBOUGUAZ2Y S LISNLISYRA Odzf | NJ iyear shifts yangh@lfroh 802ai K S NI & >
119km. In addition, they repoedi K G a9 KSy GKS RIGIF&ASG F2N S| OK
parts, according to the mean temperature of the sites, responses are much stronger at the

O2t RSNJ SEGNBYAGASE 2F &LISOASAE Nies/tAefeivasn Ly FI
palpable relationship SG 6SSy OKIy3ISa Ay O06ANR ydzYoSNE | yR (
GKSe 02y O0f dzRansiangather thandhlftsF NS 2 OOdzNNA Yy 3I¢ | a GKS

In discussing the significance of their findindg® members of the international research team

said that the commonly usedimate-envelope approacto predicting warmingnduced species
migrations-- which was the one employed by many climate alarmisésS a4 a Sy G A ft £ & | a &
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20KSNE adzOK GKFG FLIINBEAYFGSte GKS alFYS WOtAY
Of AYIF(SZ¢ odzi OGKIFG GKSANI g2N)] ada3asadca adKIEQ

chang ® ¢

In further discussing their important finding, Macleainal® g N2 GS G KI G aA G Aa | (
surprising that responses to temperature appear only to be occurring at the colder extremities

2F ALISOASA NYy3aSaxzé F2N 0 KHaEtisgonind folsideistoa A I K |
be limited by environmental factors at one extremity, but by biological interactions at the
20KSNE¢ OAUGAY3T GKS g2 Njal (2005 Ths sheySdnéluddihatityso 0 | Y R
fA1Ste GKIF G 6 fekdthespebids fahNgesSekainiNgs ¥ his study are controlled
LINAYIFNREE 608 0A20A0 AYyiSNIOGA2yas o6KSNBlFa GKS

Similarly,and roting thatcclimate envelopes (or the climatic niche concept) are the current
methods of choice for prediction of species distributions under climate chariRggleet al.

(2008) remind us thatclimate envelope methods and assumptions have been criticized as
ecologically and statistically naive (Pearson and Dawson, 2003; Hampe g 20@4hatcthere

are many reasons why species distributions may not match climate, including biotic interactions
(Daviset al., 1998), adaptive evolution (Thomesal., 2001), dispersal limitation (Svenning and
Skov, 2007), and historical chance (Cotgreana Harvey, 1994).Thus, in an attempt to shed
more light on the subject, they evaluated the degree of matchup of species distributions to
environment by generatingyntheticdistributions that retained the spatial structure of

observed distributions hiuwere randomly placed with respect to climat®ore specifically,

ausing data on the European distribution of 100 bird species, [they] generated 99 synthetic
distribution patterns for each speciésaandd&for each of the 100 species, [they] fitted climate
envelope models to both the true distribution and the 99 simulated distributions by using
standard climate variablesafter which they determined the goodnesdé-fit of the many
distribution patterns becauseas they describe itthere has been no attapt to quantify how
often high goodnessf-fit scores, and hence ostensibly good matches between distribution and
climate, can occur by chance alogie.

In a rather surprising result, the three UK researchers determineddpsciesclimate

associations fond by climate envelope methods are no better than chance for 68 of 100
European bird speciasAnd, in their wordsgbecause birds are perceived to be equally strongly
associated with climate as other species groups and trophic levels (Hehtéy2004) £ they
saidthat their resultsocast doubt on the predictions of climate envelope models for all taxa.
And as a resulthey concluded thafmany, if not most, published climate envelopes may be no
better than expected from chance associations alanesstioning the implications of many
published studies.The bottom line with respect to our stewardship of the earth is thus well
described by their conclusion théscientific studies and climate change adaptation policies
based on the indiscriminate usé climate envelope methods irrespective of species sensitivity
to climate may be misleading and in need of revidiagn l'YR GKIFG ySSR T2N NB
evidenced by a number of other studies documenting recent range expansions, as opposed to
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range #ifts for bird populationsThomas and Lennon, 1998rommer, 2004 Hitch and Leberg
2007, Bromme, 2008 Grandegeorget al., 2008).

In considering the abovebservationsandwhen contemplating the special abilitieswinged
creatures such as buttetifes andbirds, it does not appear tdoe much of a problem for them to
compensatdor whatever degree of stress a temperature increase might impose upon them by
merely moving to more hospitable living quarters, or to actutke advantageof whatever

new opportunitiesglobal warming might present for thenfurthermose, and aside from range
expansions, rising temperatures also appear to be helping birds in other ways.

Thomaset al. (2010) for examplewrite that éthe timing of annual breeding is a «ial
determinant of reproductive success, individual fithess, and population performance,
particularly in insectivorous passerine birdsgecausedby synchronizing hatching with the
narrow time window of maximal food abundance, parents can enhance thgiodeictive
success through an increase in offspring growth rate and body condition, survival to fledging,
and subsequent recruitment into the breeding populatibrBut many people worry, in this
regard, that global warming may upset such biological syerghations, leading tdownward
trends in the populations of many species of birds and other animals, which is yet another
climate-alarmist nightmare.However as many studies have showrising temperatures have
actuallybeen documented tdenefitbird breeding performanceHalupkaet al., 2008 Husek
and Adamik2008 Monroeet al., 2008 Dyrcz and Halupk&009 Thomaset al., 2010)and
population sizeJulliardet al., 2004 Gregoryet al., 2005 Raveret al., 2005 Lemoineet al.,
2007, Seoane and Ceasca) 2008.

But what abouthonrwinged animals? & they capable of adapting to rising temperatures? In
a word,yes as evidenced bthe results otthe several research studies highlighted below.

Normentet al. (1999) summarized and compared the féswf many surveys ghammal
populations observed along the Thelon River and its tributaries in the Canadian Northwest
Territories from the 1920s through much of the 199@ver this time period, red squirrel,
moose, porcupine, river otter and beaver weeiound to have established themselves in the
area, significantly increasing its biodiversitjhe three researchers stated that these primarily
northward range expansions could be explainectlilger éa recent warming trend at the
northern tredine during the 1970s and 1986sr dincreasing populations in more southerly
areas¢ Ineither case, we have a situation where several types of mammals appear to have
fared quite well in the face of increasing temperatures in this fetestira landscape.

Chamaike-Jammest al. (2006) studied four unconnected populations of the comrtipard

(Lacerta viviparg a small livebearing lacertid that lives in peat bogs and heath lands scattered
across Europe and Asia, concentrating on a small region near the topniflideere in

southeast France, at the southern limit of the spe€fasge. More specifically, from 1984 to

2001 they monitored a number of |Heistory traits of the populations, including body size,
reproduction characteristics and survival rates, dgnmhich time local air temperatures rose

by approximately 2.2°C. In doing so, they found that individual body size increased dramatically
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in all four lizard populations over the dar study period, with snottent length expanding

by roughly 28%. Thiadrease in body size occurred in all age classes and, as they describe it,
cappeared related to a concomitant increase in temperature experienced during the first
month of life (August§.As a result, they found thaiadult female body size increased

markedly, and, as fecundity is strongly dependent on female body size, clutch size and total
reproductive output also increasadIn addition, for a population where capturecapture

data were available, they learned thadult survival was positively relateo May

temperature¢

In summarizing their findings, the French researchers stated that since all fitness components
investigated responded positively to the increase in temperatdtenight be concluded that

the common lizard has been advantaged by #hift in temperaturee This finding, in their

words, stands in stark contrast to tlibabitat-based prediction that these populations located
close to mountain tops on the southern margin of the species range should be unable to cope
with the alterationof their habitaté Hence, they concluded thato achieve a better prediction

of a species persistence, one will probably need to combine both habitat and indibdsed
approachesg, noting, however, thatndividual responsesuch as those documenteu their

study (which were all positive), represeithe ultimate driver of a species response to climate
changet

Out in the watery realm of the world oceans, Rombouts al. (2008) developed the first

global description of geographical variation in theersity ofmarine copepod# relation to

ten environmental variables; and in doing so, they found thetean temperature was the

most important explanatory factor among all environmental variables tested, accounting for 54
percent of the variation imiversityeé Hence, it was not surprising, as they described it, that
adiversity peaked at subtropical latitudes in the Northern Hemisphere and showed a plateau in
the Southern Hemisphere where diversity remained high from the Equator to the beginning of
the temperate regions,which pattern, in their wordsgis consistent with latitudinal variations
found for some other marine taxa, e.g. foraminifera (Rutherfetrdl., 1999), tintinnids (Dolan

et al., 2006) and fish (Worret al., 2005; Boycet al.,, 2008) and also in the terrestrial
environment, e.g. aphids, sawflies and birds (Gaston and Blackburn,2000).

0Given the strong positive correlation between diversity and temperafittes six scientists
went on to say thatlocal copepod diversity, especialh extratropical regions, is likely to
increase with climate change as their largale distributions respond to climate warmiag.
This state of affairs is much the same as what has typically been found on land for birds,
butterflies and several othaerrestrial lifeforms, as their ranges expand and overlap in
response to global warming. And with more territory thus available to them, tfeatholdé

on the planet becomes ever stronger, fortifying them against forces (many of them human
induced) tha might otherwise lead to their extinction.

Millar and Westfall (2010) studiedimerican pikassmall generalist herbivores that are relatives

of rabbits and hares that inhabit patchitijstributed rocky slopes of western North American
mountains and are@pd at tolerating cold. And as a result of that fact, it is not surprising that
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pikas are widely believed to have a physiological sensitivity to warming, whichdavbepled
with the geometry of decreasing area at increasing elevation on mountain geakke words
of the two scientistsphas raised concern for the future persistence of pikas in the face of
climate changé. Therefore, they write that the speci€bas been petitioned under California
[USA] state and federal laws for endangered speatindic And in a study designed to
investigate the validity of the basis for that classification, Millar and Westfall developed a rapid
assessment method for determining pika occurrence and uséd assess geomorphic
affinities of pika habitat, analyzagimatic relationships of sites, and evaluate refugium
environments for pikas under warming climateahile working over the course of two field
seasons in the Sierra Nevada Mountains of California, the southwestern Great Basin of
California and Nevadand the central Great Basin of Nevada, as well as a small area in the
central Oregon Cascades.

In reporting their findings, the two U.S. Forest Service researchers statéwthateas concern
exists for diminishing range of pikas relative to early susy#ye distribution and extent in our
study, pertinent to four subspecies and the Pacific southwest lineage of pikas, resemble the
diversity range conditions described in early 288ntury pika records (e.g., Grinnell and

Storer, 1924% In fact, they sg that the lowest site at which they detected the current

presence of pikas at an elevation of 1827 met@ssbelow the historic lowest elevation of 2350

m recorded for the subspecies by Grinnell and Storer (1924) in Yosemite National Park; below
the lowelevation range limit for the White Mountains populations given by Howell (1924) at
2440 m; and below the lowest elevation described for the southern Sierra Nevada populations
of 2134 m (Sumner and Dixon, 19%3h addition, they say thata similar situéion occurred

for another lagomorph of concern, pygmy rablréchylagus idahoen$jsvhere a rapid
assessment method revealed much wider distribution than had been implied from historic
population databases or resurvey efforts (Himes and Drohan, 2007).

Millar and Westfall thus conclude thépika populations in the Sierra Nevada and southwestern
Great Basin are thriving, persist in a wide range of thermal environments, and show little
evidence of extirpation or declinewhich suggests to us that curreconcerns about the future

of American pikas in a warming world may be wildly misplaced. Moreover, the documentation
of a similar phenomenon operating among pygmy rabbits suggests that still other animals may
also be better able to cope with various aspeof climate change than we have been led to
believe possible.

In providing some background for their study of montane rainfoliegards Bellet al. (2010)

write that tropical species have long been considered tadspecially sensitive to climatic
fluctuations because their narrow thermal tolerances and elevational ranges can restrict their
ability to persist in, or disperse across, alternate habitas;oncept that NAS® James Hansen
expressed much more bluntly by declaring on 21 November 2006en accepting the World
Wildlife Fund Duke of Edinburgh Conservation Medal at St. James Palace in l-etiddn
ospecies living on the biologically diverse slopes leading to mountains will be pushed off the
planet as the planet warms, opiningas we have already noted he also did before the U.S.
House of Representativesthat there will simply be no place else for them to go.
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In an empirical probe into the substance of this concept, &ell. comparediresponses to
historical climate fluctuatin in a montane specialiskink Lampropholis robertsand its more
broadly distributed congenet,. coggeriboth endemic to rainforests of northeast Austradiby
combiningospatial modeling of potential distributions under representative palaeock®at
multi-locus phylogeographynd analyses of phenotypic variatiénT his work revealed, in the
words of the seven scientists, thédboth species exhibit pronounced phylogeographic
structuring for mitochondrial and nuclear genes, attesting to low disgeand high persistence
across multiple isolated regiordsAnd speaking more specifically abdutrobertsi they state
that their evidence demonstrategersistence and isolati@of most populations of the
montane speciesthroughout the strong climatescillations of the late Pleistocene, and likely
extending back to the Pliocere.

Noting that many of the isolated refugia they studigte particularly rich in narrowly endemic
specie<; Bellet al. statethat this characteristic has been attributed dtheir relative stability
during recent episodes of climate change (Williams and Pearson, 1997; ¥eate2002;
Grahamet al., 2006; VanDerWait al., 2009)¢ And they indicate that these observations
osupport the general hypothesis that isolate@pical montane regions harbor high levels of
narrow-range taxa because of their resilience to past climate chdruifing the work of Fjeldsa
and Lovett (1997) and Jetz al. (2004). Thus, they write thaat first sight, species such hs
robertsiwould seem especially prone to local extinction and loss of considerable genetic
diversity with any further warming; yet, these populations and those of other-mghtane
endemic speciesJophixalugrogs; Hoskin, 2004) have evidently persisted through past
warming event€ And thusit is likely they will do so again, if similarly stressed in the future, in
spite of the overlyconfident contentions of James Hansen and company to the contrary.

Last of all (but happening some time ago), Pockley (2001) repthteresults of a survey of the
plants and animals on Austra®aHeard Island, a little piece of real estate located 4,000
kilometers southwest of Perth. Over the prior fifty years this-gutbarctic island had

experienced a local warming of approximat&PC that had resulted in a modest (12%) retreat

of its glaciers; and hence, for the first time in a decade, scientists were attempting to document
what this warming and melting had done to the ecology of the island.

Pockley began by stating the sciet#f3vork had uneartheddramatic evidence of global

warming® ecological impaatwhich obviously consisted ofapid increases in flora and fausa.

He quoted Dana Bergstrom, an ecologist at the University of Queensland in Brisbane, as saying
that areas hat previously had been poorly vegetated had becaiash with large expanses of
plants¢ And he added that populations of birds, fur seals and insects had also expanded
rapidly. One of the real winners in this regard waskhmg penguinwhich, accordig to

Pockley, hadexploded from only three breeding pairs in 1947 to 25,600.

Eric Woehler of Australi& environment department was listed as a source of other equally
remarkable information, such as the Heard Island cormd@aemmeback frondvulneralle¢
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status to a substantial 1,200 pairs, and fur seals emergencednear extinctior to a
population of 28,000 adults and 1,000 pups.

Yes, the regional warming experienced at Heard Island actually saved these threatened animal
populations from the jawsf extinction. So @ time to celebrate!Responsibility clearly cuts

both ways; and if emitters of G@re beingexcoriated andin advancefor presumably

promoting futurehypotheticalextinctions, they should surely lieanked evenin retrospect

for preventing imminentealworld extinctions.
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8. Declining Vegetative Productivity

The claim:Rising temperaturgand increased weather extremes will decimate the productivity
of critical earth ecosystems

Climatemodel projectimshavelong suggested that thé&win evil of the world'sradical
environmentalist movement (atmospheric €éhrichment and global warming) will wreck
havoc with eartl® natural and ag-ecosystems However,a vast body ofealworld research
indicatesthat these two phenomenavill likely do just theopposite

Carbon dioxide is one of the two chief constituents of life on eatttle, other being waterand

the combining of the twaf themvia the process gbhotosynthesiss the very beginning of the
planet®@ manydfood chains; be they aquatic or terrestrialFortunately, iisa simple matter to
assess the effect of an increase in th&a@Q content onthis phenomenon as it operates in
terrestrial plans, for it canbe accomplished by merely increag the C@concentration of the

air surrounding the plants in question and measuring the &0hange between the air and the
plants (in the case of photosynthesis) or the production of biomass (in the case of growth). And
there have been literallfhousandsof such experiments performed in both the laboratory and

the field, throughout most of the inhabited parts of the planet.

The world3 largest repository of the results of such studies is located at the website of the
Center for the Study of Carbond®ide and Global Change in two hugyed everexpanding
databaseghttp://www.co2science.org/data/plant_growth/plantgrowth.phyto which new
results are added weekly: one for phoyoghesis and one for biomass or plant dry weight
production. In the formecategory one could find, at the end of 2010, the results of 71
individual experiments conducted aite (an average increase in the rate of photosynthesis of
48.5% in response @ 30Gppm increase in the & CQ concentration), while in the case of
biomass production, one could find the results of 178 individual experiments (an average dry
weight increase of 34.5% in response to a-ppdn increase in the @& CQ concentration)
Likewise, in the case wfheat, there were 91 individual determinations of the increase in
photosynthesis caused by a 3pPm increase in atmospheric €@n average increase of
62.7%) and 235 individual determinations of the increase in dry weightugtaoh (an average
increase of 32.1%).

A complete summary listing of such results for all plants inG@eSciencelatabase may be

found in Appendix 2 (for dry weight or biomass) and Appendix 3 (for photosynthe€§isinaite
Change Reconsideréldiso amnl Singer, 2009), as things stood as of 23 March 2009. In addition,
Idso and Idso (2000), in analyzing how things stood about a decade earlier, had determined the
mean percentage yield increases in response to af#fi@ increase in the atmosphe&CQ
concentration to be approximately 15% for CAM plants, 49% fae€eals, 20% for,Cereals,

25% for fruits and melons, 44% for legumes, 48% for roots and tubers, 36% for vegetables, and
51% for woody crop plants.

www.co2science.org


http://www.co2science.org/data/plant_growth/plantgrowth.php

Page| 86

In light of this vast array of reatorld research, it can be appreciated that therial fertilization
effectof enriching eartl® atmosphere with CQs averybeneficentphenomenon. As Sylvan
Wittwer stated in his 1995 bool6od, Climate, and Carbon Dioxide: The Global Environment
and WorldFood Production

aThe rising level of atmospheric £&&uld be the onglobal natural resource that is
progressively increasing food production and total biological output, in a world of
otherwise diminishing natural resources of thrwater, energy, nmerals, andertilizer.

It is a means of inadvertently increasing the productivity of farming systems and other
photosynthetically active ecosystem$he effects know no boundaries and both
developing and developed countries are, and will be, sharinglggg

A second major benefthat earth'splants experience as a resulttbie ongoing rise in the air's
CQ content isenhancedwater use efficiency As mentioned above,ven the atmospher@

CQ concentration is increased, nearly all plants exhilut@ased rates of photosynthesis and
biomass productionyhile simultaneously, on a peunit-leaf-area basis, they often lose less
water via transpiration, as they tend to reduce their stomatal apertures and thereby decrease
the rate of water loss from theileaves.Thus, the amount of biomass produced per unit of
water lost-- or plant water use efficiency typically rises significantly as the @iCQ content

rises, which means that plants can produce more biomass while letting less water escape to the
air, aphenomenorwhich, like theaerial fertilization effecof CQ, has also been observed in a
plethora ofagricultural cropsn numerous experiments conducteshder laboratory conditions
(Malmstrom and Field, 1997; De Laisal.,, 1999; Zhet al., 199; Gavitcet al., 2000; Kyei
Boahenet al., 2003; Kinet al., 2006; Fleishest al., 2008),as well as in greenhouséSeusters

et al., 2008; Sanche@Guerreroet al.,, 2009)and in the field Garciaet al., 1998; Hakalat al.,

1999; Hunsakeet al., 2000;Conleyet al., 2001; Olivaet al., 2002; DongXiuet al., 2002; Leavitt

et al., 2003; Triggst al., 2004; Yoshimotet al., 2005).

Much the same has been observed in several specigswfg treeghat have been similarly
studied (Anderson and Tomlinsof998; Beerlingt al., 1998; Egkt al., 1998; Ry and Jarvis,
1998; Tjoelkeet al., 1998; Waynet al., 1998; Centritteet al., 1999; Runiort al., 1999;
BucherWallinet al., 2000; Lodget al., 2001; Tognettet al., 2001; Wullschleger and Norby,
2001; Centritto, 2002; Centrittet al., 2002; Gundersoat al., 2002; Greenept al., 2003), as
well as in many species older treesthat have lived through the historical increase in the@air
CQ content of the past century or so, and whose temporatavaise efficiency histories have
been determined from dated tre®lA Y 3 O ¢ hedefurdriefits (Beet al., 1997;
Duquesnayet al., 1998; Feng, 1999; Arne¢h al., 2002; Saureet al., 2004 Hietzet al., 2005;
Liuet al,, 2007; Silvat al., 2009) plus a few studies of trees where some of them had spent
their entire lifetimes growing within G&enriched airclose toCQ-emitting springs or vents,
while others had growifurther away fromthe springévents in normal ambier€Q air
(Fernandezt al.,, 1998; Tognettet al., 1998; Bartalet al., 1999; Blaschket al., 2001).

Grasslands also exhibit the same increased water use efficiency response to atmospheric CO
enrichment that trees and agricultural crops do, as evidenced by the findings of laefdain
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Morgan (1998), Senewees al. (1998), Szentet al. (1998), Clarkt al. (1999), Leymariet al.
(1999), Adamst al. (2000), Roumett al. (2000), Grunzweig and Korner (2001), Englebe.
(2003) and Moore and Field (2006). And all of thesdirigs forall types of vegetatiommply
that the moisture contained in soils upon which plants are growing can be maintained at
increasinghhigher leveldor longer periods of timas the ai® CQ content continues its
upward climb, as has been shownle the case in numerous field studies (Owensbgl.,
1993; Harret al., 1995; Bremeet al., 1996; Fredewt al., 1997; Niklaust al., 1998; Owensby
et al., 1999; Sindhagt al.,, 2000; Vollet al., 2000; Bunce, 2001; Morgat al., 2001; Reiclet
al., 2001; Higgin®t al,, 2002; Hungatet al., 2002; Ferrettet al., 2003; Obriset al., 2003;
Zavaleteet al., 2003; Eguctlet al., 2004; Nelsomt al.,, 2004; Niklaus and Korner, 2004). And
this phenomenon reduces the severity and length of time that drdsgifan negatively affect
both crops and natural vegetation, which secondary phenomenon leasislltgreaterseason
long plant productivity, which phenomenon has also been observed in desert vegetation
(Hamerlynclet al., 2002; Housmast al., 2006).

Last of all, it should be noted that thisvater conservation effeétof atmospheric CO
enrichment appears to operateven in the face of rising temperatures was found to be the
case in the experimental studies of Dermaatyal. (2007) and Saleslka al. (2007). And in an
informative review of the direct and indirect effects of rising air temperature and atmospheric
CQ concentration on plant behavior, Kirschbaum (2004) makes a number of pertinent and
revealing observations, the primary ones of whichiveee briefly summarize.

With respect to rising temperatures and their effect on photosynthesis, Kirschbaum states that
aall plants appear to be capable of a degree of adaptation to growth condi¢éiansing that
ophotosynthesis in some species can fuoactadequately up to 50°€ In fact, he says that
ophotosynthesis can acclimat®nsiderablyto actual growth conditiong,noting thatdoptimum
temperatures for photosynthesis acclimate by about 0.5°C per 1.0°C change in effective growth
temperature (Bery and Bjorkman, 1980; Battagkaal., 1996)¢ This response, wherein plants
adjust the workings of their photosynthetic apparatus to perform better at higher temperatures
as temperatures rise, would appear to be especially beneficial in a warming world.

With respect to rising C{&oncentrations and their effect on photosynthesis, Kirschbaum notes
that CQ assimilation rates generally rise as the@{EQ content rises: by 25#5% in gplants in
response to a doubling of the &rCQ content, and by smething on the order of 25% in,C
grasses, according to the major review of Wandl. (1999). This response, wherein plants
adjust the workings of their photosynthetic apparatus to perform better at higher atmospheric
CQ concentrations as atmospheri€gzconcentrations rise, would also appear to be especially
beneficial in a C&acreting atmosphere.

With respect to thesynergistieffect of simultaneous increaseshoth atmospheric CO
concentration and temperature on photosynthesis, Kirschbaum nittatsplant growth
responses to increasing ¢&re usuallymuchmore pronounced for plants grown at higher
temperaturese presenting a graph that suggests an approxinsxdold amplificationof the
aerial fertilization effect of atmosphericQ enrichmentat an air temperature of 35°C
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compared to one of 5°GConsequently, in a world wheftmth air temperature and CO
concentration are rising, this response would appear tdbgelybeneficial.

Nevertheless, according to Robaatkal. (2005),0most globaklimate model simulations of the
future, when forced with increasing greenhouse gases and anthropogenic aerosols, predict
summer desiccation in the midlatitudes of the Northern Hemisplesad they state thatthis
predicted soil moisture reduction, thgroduct of increased evaporative demand with higher
temperatures overwhelming any increased precipitation, is one of the gravest threats of global
warming, potentially having large impacts on our food sugpBut inquisitive enough to want
to knowfor themselvesvhat actually happens in the real woyldhey went on to analyze 45
years of gravimetricallyneasured plantavailable soil moisture in the top one meter of soil for
141 stations from fields with either winter or spring cereals in the Ukraine tneperiod
19582002,finding, in their wordsga positive soil moisture trend for the entire period of
observationé¢ And they emphasized thaeven though for the entire period there is a small
upward trend in temperature and a downward trend in summeg@pitation,the soil moisture
still has an upward trenébr both winter and summer cereafs.

Two years later, lat al. (2007) compared soil moisture simulations derived from the @CC
Fourth Assessment climate models (which were drivenliserved cihate forcing$ for the

period 19581999 with actual measurements of soil moisture made at over 140 stations or
districts in the midatitudes of the Northern Hemisphere, which were averaged in such a way
as to yield six regional results: one each for thkedihe, Russia, Mongolia, Northern China,
Central China and lllinois (USA). And in doing so, they found that the models showed realistic
seasonal cycles for the Ukraine, Russia and lllimdisgenerally poor seasonal cycles for
Mongolia and China.In addition, they said that the Ukraine and Russia experienced soll
moisture increases in summethat were larger than most trends in the model simulatiégnin
fact, they reported thatonly two out of 25 model realizations show trends comparable to
thoseobservations; and they noted that the two realistic moddkrived trends weredue to
internal model variability rather than a result of external forcinghich means that the two
reasonable matches were actuaslgcidental

Noting further thatochanges in precipitation and temperature cannot fully explain soil moisture
increases for [the] Ukraine and Russiaet al. noted that in response to elevated atmospheric
CQ concentrationspmany plant species reduce their stomatal openings, leading to @ctamh

in evaporation to the atmosphergso thatémore water is likely to be stored in the soil or
[diverted to] runoffg correctly reporting that this phenomenon had recently been detected in
continental river runoff data by Gedney al. (2006). In addon, in a freeair CQ-enrichment
study conducted in a pasture on the North Island of New Zealand, Nesttain(2003) found
there was a significameductionin the water repellencyf the soil in the elevated GO

treatment, where they describe wateepellency asa soil property that prevents free water
from entering the pores of dry sdilas per Tillmaret al. (1989). In fact, they wrote thatat

field moisture content the repellence of the ambient soil was severe and significantly greater
than tha of the elevated [Cg) soil£ suggesting that the reduction in the repellency of the soil
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provided by atmospheric G@nrichment would allow more water to enter and remain in the
soil.

As time goes on, therefore, the multifacetédater conservation effeté of atmospheric CO
enrichment is becoming ever more important, as ever more land and water resources are being
taken fromdwild natureg¢ in order to support the plan& growing human population, with the
problem being that ther@ not much pristine lad and water left for us to takeHowever, this
problem, as we have noted, is being significantly mitigated by the continued strengthening of
the verypositiveeffect of atmospheric C{enrichment, in that the yearly upward trend in the
airQ@ CQcontentenables plants to yearly grow bigger and betteand more successfully
reproduceq especiallywhere it was previously too dry for them to do so. And there is a large
and growing body of reakorld empirical evidence that suggests that this phenomenas ha
been occurring for some time nofrom arid to moistareas throughout the world, in a gradual
transformation of the plane® terrestrial landscape thas frequently referred to athe

greening of planet earth

Evaluating this phenomena from a globafrgpective Caoet al. (2004), in what they calledhe
first attempt to quantify interannual variations in NPP [net primary production] at the global
scaleg¢ found that over the last two decades of the 20th centumnenthe heat was onéthere
was an inpeasing trend toward enhanced terrestrial Ne®Rhich they say wadcaused mainly
by increases in atmospheric carbon dioxide and precipitatiénd ane year laterCaoet al.
(2005) calculated- from realworld data-- that global net ecosystem productidncreased
éfrom 0.25 Pg C ¥rin the 1980s to 1.36 Pg Chjin the 1990

In another study, Xiao and Mood®005)found that the most intense recent greening of the
globe was observed in high northern latitudes, portions of the tropics, southeasterth

America and eastern China, in harmony with the increases in global vegetative productivity over
the latter part of the 20th century that had been detected by Kawalmtal. (2001), Ichiet al.
(2002) and Nemarst al. (2003). Working with sateite-derived NDVI data for the period 1982
1999,Young and Harris (2005) obtained similar resdétermining that églobally more than

30% of land pixels increased in annual average NDVI greater than 4% and more than 16%
persistentlyincreased greater than%g while cduring the same period less than 2% of land
pixels declined in NDVI and less than 1% persistently dedisedhatdbetween 1982 and

1999 the general trend of vegetation change throughout the world has been one of increasing
photosynthesis

In a study of tropical forests in the Amazon, Africa and Asia over the period1B®8®Ichii et

al. (2005) reportedhat crecent changes in atmospheric £ahd climate promoted terrestrial
GPP [gross primary productivity] increases with a significaear trend in all three tropical
regions¢ such that in the Amazonian region, the rate of GPP increase was 0.67 P{@arear
decade, while in Africa and Asia it was about 0.3 PgC yeardecade; and they state that
oCQ fertilization effects stronly increased recent net primary productivity trends in regional
totals €
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In another studylewiset al. (200%), in a thorough review of the scientific literature, noted
that both theory and experiments suggest that over the past several decgpdiast
photosynthesis should have increased in response to increasipgdb@entrations, causing
increased plant growth and forest biomasand they did indeed find thallongterm plot data
collectively indicate an increase in carbon storage, as well asisagmiincreases in tree

growth, mortality, recruitment, and forest dynamisgrthat satellite measurementdéndicate
increases in productivity and forest dynamigrand that five Dynamic Global Vegetation
Models, incorporating plant physiology, competitieand dynamics, all predict increasing gross
primary productivity, net primary productivity, and carbon storage when forced using late
twentieth century climate and atmospheric €&ncentration date while noting thatéthe
predicted increases in carbotosage via the differing methods are all of similar magnitude
(0.2% to 0.5% per yeaf) And so they concluded thathese results point toward a widespread
shift in the ecology of tropical forests, characterized by increased tree growth and accelerating
forest dynamism, with forests, on average, getting bigger (increasing biomass and carbon
storage)¢

Contemporaneouslylans (2009) employed measurements of atmospheric and oceanic carbon
contents, along with reasonably constrained estimates of globalraptigenic C@emissions,

to calculate the residual fluxes of carbon (in the form of)dfom the terrestrial biosphere to

the atmosphere (walue9 or from the atmosphere to the terrestrial biospherevéluey,

obtaining the results depicted in the folleng figure.
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As can be seen from this figure, ed&tand surfaces were a ngpurceof CQ-carbon to the
atmosphere until abut 1940, primarily due to the felling of forests and the plowing of
grasslands to make way for expanded agricultural activities. From 1940 onward, however, the
terrestrial biosphere has become, in the mean,jmreasingly greatesink for CQ-carbon; arl

it has done so even in the face of massive global deforestation, for whichdr@than
compensated. And in light of these findings, plus the fact that thegndo depend on modeks
but donly on the observed atmospheric increase and estimatesgsilffuel emission§;Tans
concluded thatsuggestions that the carbon cycle is becoming less effective in removing CO
from the atmosphere (e.g., LeQuegeal., 2007; Canadedt al., 2007) can perhaps be true
locally, but they do not apply globally, noter the 50year atmospheric record, and not in
recent years In fact, he goes on to say th@b the contrar¢ and cdespite global fossil fuel
emissions increasing from 6.57 GtC in 1999 to 8.23 in 2006, thgdaresmoothed global
atmospheric growttrate has not increased during that time, which requires more effective
uptake [of CQ either by the ocean or by the terrestrial biosphere, or both, to satisfy
atmospheric observations And the results portrayed in the figure we have adapted from Dans
paper clearly indicate that thi@more effective uptakéof CQ-carbon has occurred primarily
over land.

The storyreported on a continent by continent basis is much the same as it is for the globe as a
whole. Consequently, and in order to curtail the saf¢his burgeoning treatise, iwhat

follows we provide only references, grouped by continent, of studies wherenedtl data

have documented the greening of the earth phenomena

ForAfrica, Princeet al. (1998) Eklundh and Olsson (2003nyamba and ucker (2005)0lsson
et al. (2009, Seaquiset al. (2006) Ciaiset al. (2009)and Lewiset al. (200%). ForAsia,

Fanget al. (2003) Piaoet al. (2005a)Brogaardet al. (2005) Piaoet al. (2005b) Lapeniset al.
(2005) Piaoet al. (2006a)Schimekt al. (2001) Kharuket al. (2006) Piaoet al. (2006b) Tanet
al. (2007) Piaoet al. (2007) Zhouet al. (2007, Zhuet al. (2007), Mwet al. (2008) Mao et al.
(2009) Zhuanget al. (2010)and Forbeset al. (2010). ForAustralia, Harrington and Saterson
(1994), Russebmithet al. (2004)and Banfai and Bowman (20Q6l-orEurope, Osborneet al.
(2000) Lopatinet al. (2006) MartinezVilaltaet al. (2008) AlcarazSeguraet al. (2008) and
Hallingeret al. (2010). FoNorth America, Hickeet al. (2002),Westfall and Amatei§2003) Lim
et al. (2004) Peterson and Neofotis (2004jiao and Moody (2004%oule and Knapp (20Q6)
Tapeet al. (2006) Wanget al. (2006) Voelkeret al. (2006) Piaoet al. (2006¢)Hudson and
Henry (2009)Springsteeret al. (2010) Panet al. (2010)and Coleet al. (2010). And for South
America, Beerlingand Mayle (2006&nd Silvaet al. (2009)
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isindeedbright. Crop yields ilVincreaseby a goodly amounvver the course of this centuyry

and tree and shrub growth will surge even mgais thel A NJcdntehtlsontinuesto promote
agreatgreening of the earth
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9. Frequent Coral Bleaching

The claim:Rising ocean temperatuselriven byCQ-induced global warming is Killirtge
world'scorals.

Bleachings the name of the phenomenon given to the process whereby the corals inhabiting
earth@ seas expel the algal symbiontszooxanthelladiving within their tissues (upon whic

they depend for their sustenance) when subjected to various environmental stresses, one of
the most discussed of whichaegcessive warmthAnd as a resudif this discussioyprimarily
among climate alarmistgjllobal warming has long been claimedtbgmto be one of the

primary reasons for mandating reductions in anthropogenig €flssions, in order to prevent
our driving numerous species of corals to extinction. But is this contention based on sound
science?

With respect to oralsadapting to greater warmth, Adjeroudet al. (2005) documentee-in a

study of 13 islands in four of the fivednipelagoes of French Polynesighe effects of natural
perturbations on various coral assemblages over the period ‘28982, during which time the
reefs weresubjected to three major coral bleaching events (1994, 1998, 2002). Finding that the
impacts of the bleaching events were variable among the different study locations, andgathat
interannual survey of reef communities at Tiahura, Moorea, showed thatrtbeality of coral
colonies following a bleaching event was decreasing with successive events, even if the latter
have the same intensity (Adjerouwd al., 2002)¢ they concluded that théspatial and temporal
variability of the impacts observed at sevesaales during the present and previous surveys
may reflect an acclimation and/or adaptation of local populatiéssich thatécoral colonies

and/or their endosymbiotic zooxanthellae may be phenotypically (acclimation) and possibly
genotypically (adaptatin) resistant to bleaching evenéssiting the work of Rowaet al. (1997),
HoeghGuldberg (1999), Kinzet al. (2001) and Coles and Brown (2003) in support of this
conclusion.

Other researchers have confirmed the phenomenon of thermal adaptation in caets.

Guzman and Cortes (2007), for example, studied reefs of the eastern Pacific Ocean that
osuffered unprecedented mass mortality at a regional scale as a consequence of the anomalous
sea warming during the 1982983 EI Nifi@.In a survey of three presentative reefs they

conducted in 1987 at Cocos Island, for example, they found that remaining live coral cover was
only 3% of what it had been prior to the occurrence of the great El Nifio four years earlier
(Guzman and Cortes, 1992); and based onfihting and the similar observations of other
scientists at other reefs, they predicted th@he recovery of the reefdramework would take
centuries, and recovery of live coral cover, decagles.

In 2002, however, nearly 20 years after the disastraurslekilling warming, they returned to
see just how prescient they might have been after their initial assessment of the E Nifio
horrendous damage, quantifying the live coral cover and species composition of five reefs,
including the three they assessed1987. And in doing so, they found that overall mean live
coral cover had increased neafiye-fold, from 3% in 1987 to 14.9% in 2002, at the three sites
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studied during both periods, while the mean live coral cover of all five sites studied in 2002 was
22.7%. In addition, they found that most new recruits and adults belonged to the main reef
building species of the past, suggesting that a disturbance as outstanding as thé XBBE|

Nifio dwas not sufficient to change the role or composition of therdnant species.

The most interesting aspect of their study, however, was the fact tis&candmajor El Nifio

had occurred between the two assessment periods; and Guzman and Cortes report that the
19971998 warming event around Cocos Island was moenise than all previous El Nifio
events, noting that temperature anomalies above 2°C lasted 4 months in19®F compared

to 1 month in 198283. Nevertheless, they found théthe coral communities sufferedlawer
andmore selectivemortality in 19971998,as was also observed in other areas of the eastern
Pacific (Glynet al., 2001; Cortes and Jimenez, 2003; Zapata and \fé&mwgel, 2003§,which is
indicative of some form ahermal adaptationin the wake of the 19883 EIl Nifio.

One year later, Maynaret al. (2008) described how they analyzed the bleaching severity of
three genera of coralsAcropora Pocilloporaand Poriteg via underwater video surveys of five
sites in the central section of AustraBiaGreat Barrier Reef in late February and Marcho$8
and 2002, while contemporary sea surface temperatures were acquired from sabelbed
Advanced Very High Resolution Radiometer data that were calibrated to locahsdigrift
buoy-obtained measurements, and surface irradiance data were obtainsihg an approach
modified from that of Pinker and Laszlo (1981).

With respect to temperature, the four researchers report tidiie amount of accumulated
thermal stress (as degree heating days) in 2002 was more than double that in 1998 at four of
the five sites¢ and thatéaverage surface irradiance during the 2002 thermal anomaly was 15.6
18.9% higher than during the 1998 anoméaliNevertheless, they found thain 2002,

bleaching severity was 3000% lower than predicted from the relationship betweseverity

and thermal stress in 1998, despite higher solar irradiances during the 2002 thermakekent.
addition, they found that the&coral genera most susceptible to thermal streBsdilloporaand
Acroporg showed the greatest increase in tolerarice.

In discussing their findings, Maynagtial. wrote that they wereiconsistent with previous
studies documenting an increase in thermal tolerance between bleaching events192882/s.
19971998) in the Galapagos Islands (Podesta and Glynn, 2001)uthef @hirigi, the Gulf of
Panama (Glynet al., 2001), and on Costa Rican reefs (Jimete#, 2001)¢ and they report
that dDunne and Brown (2001) found similar results to [theirs] in the Andaman Sea, in that
bleaching severity was far reduced in 19@8npared to 1995 despite s¢amperature and

light conditions being more conducive to widespread bleaching in £998.

As for the significance of these and other observatidhe Australian scientists statéloat cthe
range in bleaching tolerances amorgals inhabiting different thermal realms suggests that at
least some coral symbioses have the ability to adapt to much higher temperatures than they
currently experience in the central Great Barrier Reeitingin this regardthe work of Coles

and Brow (2003) and Riegl (1999, 2002). In addition, they notedbatn within reefs there is
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a significant variability in bleaching susceptibility for many species (Edmunds, 1994; Marshall
and Baird, 2000), suggesting some potential for a shift in thermalante based on selective
mortality (Glynret al., 2001; Jimeneet al., 2001) and local population growth aloaeAbove

and beyond that, they saittheir results suggesia capacity for acclimatization or adaptatién.

In concluding their paper, Maynasad al. wrote ¢there is emerging evidence of high genetic
structure within coral species (Ayre and Hughes, 2@@hjch suggests, in their words, that
cthe capacity for adaptation could be greater than is currently recogrézkdieed, as stated
by Skellyet al. (2007),0on the basis of the present knowledge of genetic variation in
performance traits and speci@sapacity for evolutionary response, it can be concluded that
evolutionary change will often occur concomitantly with changes in climate as waheis
environmental changes.Consequently, it can be appreciated that if global warming were to
start up again (it has been in abeyance for about the last decade), it need nothepetidfor
earth@ highly adaptable corals.

But how is it done? Howadcorals adjust to rising temperatures?

One adaptive mechanism that corals have developed to survive the thermal stress of high water
temperature is to replace the zooxanthellae expelled by the coral host during a-sickssed
bleaching episode by one more varieties of zooxanthellae that are more heat tolerant.

Another mechanism is to produce heat shock proteins that help repairtisaiaged

constituents of their bodies (Blaek al.,, 1995; Hayes and King, 1995; Fangl.,, 1997). Sharp

et al. (199), for example, demonstrated that stilalal specimens oGoniopora djiboutiensis
typically have much lower constitutive levels of akld heat shock protein than do their

intertidal conspecifics; and they have shown that corals transplanted fromtislah to

intertidal locations (where temperature extremes are greater and more common) typically
increase their expression of this heat shock protein.

Similar results have been reported by Robettsl (1997) in field work wittMytilus

californianus In adlition, Gates and Edmunds (1999) observed an increase in th® Tat

shock protein after six hours of exposureMéntastraea franksto a 2-3°C increase in
temperature, which was followed by another heat shock protein increase at tHed8 point

of exposure to elevated water temperature. And in their case, they wrote that the first of these
protein increasesprovides strong evidence that changes in protein turnover during the initial
exposure to elevated temperature provides this coral with thedmadal flexibility to

acclimatize to the elevation in sea water temperatdrand that the second increasindicates
another shift in protein turnover perhaps associated with an attempt to acclimatize to the more
chronic level of temperature stress.

Sohow resilient are eart@® corals to rising water temperatures? No one knows for sure; but
theyQe been around a very long time, during whedrth'sclimatic conditions have changed
dramatically, from cold to warm and back again, over multiple glacialrdachlacial cycles.

And in this regard, we see no reason why history cannot be expected to successfully repeat
itself, even as the current interglacial experiencesiast hurrahé
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With respect to corals findingavation via symbiont shuffling, we rote that dthoughonce
considered to be members of the single spe@gmbiodinium microadriacticyrthe tiny
zooxanthellae that reside within membrafimund vacuoles in the cells of host corals are highly
diverse, comprising perhaps hundreds of speciésytoch several are typically found in each
species of coral (Trench, 1979; Rowan and Powers, 1991; Rwbn1997). Consequently, a
particularly ingenious way by which almost any adaptive response to any type of environmental
stress may be enhancen ithe face of the occurrence of that stress wouldfbecoralsto

replace the zooxanthellaghey expelduring a stressnduced bleaching episode by one or more
varieties of zooxanthellae that are more tolerant of the stress that caused the bleaching.

Rowanet al. (1997) suggested that this phenomenon occurs in many of the most successful
Caribbean corals that act as hosts to dynamic ragécies communities of symbionts, and that
ocoral communities may adjust to climate change by recombining their egibtst and

symbiont genetic diversitiesthereby reducing the amount of damage that might subsequently
be expected from another occurrence of anomallyusigh temperatures. In facBuddemeier

and Fautin (1993) suggested that coral bleaching is actaaljdaptive strategy faishufflingg
symbiont genotypes to create associations better adapted to new environmental conditions
that challenge thestatus quoof reef communities.

Saying essentially the same thing in yet another way, Kinzie (1999) sugtiedtedral
bleachingdmight not be simply a breakdown of a stable relationship that serves as a symptom
of degenerating environmental conditioddyut that it dmay be part of a mutualistic

relationship on a larger temporal scale, wherein the identitylghhsymbionts changes in
response to a changing environmenfThis process of replacing lestsesstolerant symbionts

by morestresstolerant symbionts is also supported by the investigations of Rowan and
Knowlton (1995) and Gates and Edmunds (1999);tha strategy seems to be working, for as
Glynn (1996) observeddespite recent incidences of severe coral reef bleaching and mortality,
no species extinctions have yet been documenged.

These observations accord well with the experimental findingagbéneeet al. (1999), who
suggesed that coral bleaching eventsnay be frequent and part of the expected cyélé&ates
and Edmunds (1999) additionally repedtthat éseveral of the prerequisites required to
support this hypothesis have now been ngend after describing them in some detail, they
concludel éthere is no doubt that the existence of multipBymbiodiniuntlades, each
potentially exhibiting a different physiological optima, provide corals with the opportunity to
attain an expanded range ohpsiological flexibility which will ultimately be reflected in their
response to environmental challengeln fact, this phenomenon may provide the explanation
for the paradox posed by Pandolfi (1999), i.e., thetarge percentage of living coral reéfsve
been degraded, yet there are no known extinctions of any modern coral reef sgeSesely,
this result is exactly what would be expected if periods of stress lead to the acquisition of more
stressresistant zooxanthellae by coral hosts.
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In spite d this early raft of compelling evidence for the phenomenon, He€gitdberg (1999)
challenged the symbiont shuffling hypothesis on the basis that the sinelssed replacement
of lessstresstolerant varieties of zooxanthellae by mostresstolerant varetieschas never
been observed. Although true at the time it was written, a subsequent series of studies
produced the longsought proof that transforrad the hypothesis into fact.

Baker (2001) conducted an experiment in which he transplanted coralsferfedtit

combinations of host and algal symbiont from shallowt (@) to deep (223 m) depths and

vice versa. A#r eightweeks nearly half of the corals transplanted from deep to shallow depths
had experienced partial or severe bleaching, whereas notiesotorals transplanted from
shallow to deep depths bleached. After one year, however, and despite even more bleaching
at shallow depths, upward transplants showed no mortality, but nearly 20 percent of
downwardtransplants had died. Why?

The symbiontlisuffling hypothesis explains it this way. The corals that were transplanted
upwards were presumed to have adjusted their algal symbiont distributions, via bleaching, to
favor more tolerant species, whereas the corals transplanted downward were assumet to n
have done so, since they did not bleach. Baker suggested that these fidsliqgmort the view
that coral bleaching can promote rapid response to environmental change by facilitating
compensatory change in algal symbiont communifiédl/ithout bleachimy, as he continued,
osuboptimal hostsymbiont combinations persist, leading eventually to significant host
mortality.€ Consequently, Baker proposed that coral bleaching toétimately help reef corals
to survivee And it may also explain why reefs, thdudepicted by climate alarmists as
environmentally fragile, have survived the large environmental changes experienced
throughout geologic time.

One year later Adjeroudt al. (2002) provided additional evidence for the veracity of the
symbiont shuffling fipothesis as a result of their assessment of the interannual variability of
coral cover on the outer slope of the Tiahura sector of Moorea Island, French Polynesia,
between 1991 and 1997, which focused on the impacts of bleaching events caused by thermal
stress when sea surface temperatures rose above 29.2°C. Soon after the start of their study,
they observed a severe decline in coral cover following a bleaching event that began in March
1991, which was followed by another bleaching event in March 19®4vekkr, they report

that the latter bleaching evenidid not have an important impact on coral coveegyen though

cthe proportion of bleached colonies ... and the order of susceptibility of coral genera were
similar in 1991 and 1994 (Gleason, 1993; Heégldberg and Salvat, 1996)in fact, they

report that between 1991 and 1992 total coral cover dropped from 51.0% to 24.2%, but that
ocoral cover did not decrease between 1994 and 1995.

In discussing these observations, Adjeraticl. (2002) wrote that ¢possible explanation of

the low mortality following the bleaching event in 1994 is that most of the colonies in place in
1994 were those that survived the 1991 event or were young recruits derived from those
colonies¢ noting thatéone may assume thahese coral colonies and/or their endosymbiotic
zooxanthellae were phenotypically and possibly genotypically resistant to bleaching évents,
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which is exactly what the symbiont shuffling hypothesis would predict. Hence, they further
stated thatcthis resut demonstrates the importance of understanding the ecological history of
reefs (i.e., the chronology of disturbances) in interpreting the specific impacts of a particular
disturbancet

In the same year, Browet al. (2002) published the results of an evenger 17year study of

coral reef flats at Ko Phuket, Thailand, in which they assessed coral reef changes in response to
elevated water temperatures in 1991, 1995, 1997 and 1998. As they describwgity corals
bleached during elevated sea temperatgrin May 1991 and 1995, but no bleaching was

recorded in 199%. In addition, they report thatin May 1998 very limited bleaching occurred
although sea temperatures were higher than previous events in 1991 and 1995 (Dunne and
Brown, 2001 What is more when bleaching did take place, they sityled only to partial

mortality in coral colonies, with most corals recovering their color withkihrBonths of initial

paling¢ once again providing reaborld evidence for what is predicted by the symbiont

shufiling hypothesis.

The following year, Riegl (2003) reviewed what is known about the responses-ofaral

coral reefs to highemperatureinduced bleaching, focusing primarily on the Arabian Gulf,
which experienced higfrequency recurrences of tempenate-related bleaching in 1996, 1998,
and 2002. In response to these higimperature events, Riegl notgtlat Acropora-- which
during the 1996 and 1998 events always bleached first and suffered heaviest meortality
bleached less than all other corals2@02 at Sir Abu Nuair (an offshore island of the United
Arab Emirates) and actuallgcoveredalong the coast of Dubai between Jebel Ali and Ras
Hasyan. As a result, Riegl wrote tlighte unexpected resistance of Sir Abu Nusgroporato
bleaching in 202 might indicate support for the hypothesis of Baker (2001) and Bestlar
(2002) that the symbiont communities on recovering reefs of the future might indeed be more
resistant to subsequent bleachiggnd thatéthe Arabian Gulf perhaps provides uswi#ome
aspects which might be described agimpse into the futureQwith ... hopes for at least some
level of coral/zooxanthellae adaptatian.

In a contemporaneous paper, Kumarageiwal. (2003) reported the results of a study wherein
they assessede degree of damage inflicted upon a number of coral reefs within Palk Bay
(located on the southeast coast of India just north of the Gulf of Mannar) by a major warming
event that produced monthly mean sea surface temperatures of 29.8 to 32.1°C from April
through June of 2002, after which they assessed the degree of recovery of the reefs. They
determined thatéa minimum of at least 50% and a maximum of 60% bleaching were noticed
among the six different sites monitoreéd-However, as they continuedthe cords started to
recover quickly in August 2002 and as much as 52% recovery could be roBgecbmparison,
they noted that drecovery of corals after the 1998 bleaching phenomenon in the Gulf of
Mannar was very slow, taking as much as one year to achieweaisrecovery i.e., to achieve
what was experienced in ormaonthin 2002. Consequently, in words descriptive of the
concept of symbiont shuffling, the Indian scientists shat éthe process of natural selection is
in operation, with the growth of n& coral colonies, and any disturbance in the system is only
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temporaryé Consequently, as they concluded in the final sentence of their pafier,corals
will resurge under the seé.

Although these several 202003 findings were very significant, a querof papers published
in 2004-- two in Natureand two inScience- finally ésealed the dedlwith respect to
establishing the symbiont shuffling hypothesis as a fact of life, and an ubiquitous one at that.

Writing inNature, Rowan (2004) described hdwe measured the photosynthetic responses of
two zooxanthellae genotypes or cladeSymbiodinium @nd Symbiodinium B-to increasing
water temperature, finding that the photosynthetic prowess of the former decreased at higher
temperatures while that ofhe latter increased. He then noted thédaptation to higher
temperature inSymbiodinium @an explain whyPocilloporaspp. hosting them resist warm

water bleaching whereas corals hostiBgmbiodinium @o not£ and thatdit can also explain

why Pocilbporaspp. living in frequently warm habitats host oidymbiodinium Dand,

perhaps, why those living in cooler habitats predominantly t®stbiodinium € concluding

that these observationéindicate that symbiosis recombination may be one mechanism by
which corals adapt, in part, to global warmiag.

Clinching the conceptias the study of Bakeat al. (2004), whaundertook molecular surveys

of Symbiodiniumn shallow scleractinian corals from five locations in the {Rdaific that had

been differentlyaffected by the 199808 EIl NifieSouthern Oscillation (ENSO) bleaching e¥ent.
Along he coasts of Panama, they stadiecologically dominant corals in the germeillopora
before, during and after ENSO bleaching, finding tiratonies containin@ymbialiniumin

clade D were already common (43%) in 1995 and were unaffected by bleaching in 1997, while
colonies containing clade C bleached sevegeljuen more importantly, they found thaby

2001, colonies containing clade D had become dominant (63%)ese treefs

After describing similar observations in the Persian (Arabian) Gulf and the western Indian Ocean
along the coast of Kenya, Balatral. summarized their results by stating they indichtbat

ocorals containing thermally tolerar@ymbiodiniunin clade D are more abundant on reefs after
episodes of severe bleaching and mortality, and that surviving coral symbioses on these reefs
more closely resemble those found in higgmperature environments,where clade D

predominates. Hence, they conckditheir landmark paper by noting that the symbiont

changes they observeiire a common feature of severe bleaching and mortality eveais

by predicting thatthese adaptive shifts will increase the resistance of these recovering reefs to
future bleaching

Meanwhile, over aSciencelLewis and Coffroth (2004) described a controlled experiment in
which they induced bleaching in a Caribbean octocdabfeumsp.) and then exposed it to
exogenousSymbiodiniunsp. containing rare variants of the chlotapt 23S ribosomal DNA
(rDNA) domain V region (cp2g8notype), after which they documented the symbidits
repopulation of the coral, whose symbiont density had been reduced to less than 1% of its
original level by the bleaching. Also, in a somewhat ajale study, Littlet al. (2004)
described how they investigated the acquisition of symbionts by juvé&uiepora tenuigorals
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growing on tiles they attached to different portions of reef at Nelly Bay, Magnetic Island (an
inshore reef in the central sdon of Australi® Great Barrier Reef).

Lewis and Coffroth wrote that the results of their study sleoMhat ¢the repopulation of the
symbiont community involved residual populations witlriareumsp., as well as symbionts
from the surrounding wateg,noting thatdrecovery of corahlgal symbioses after a bleaching
event is not solely dependent on ttf&ymbiodiniuntomplement initially acquired early in the
host® ontogeny and writingthat cthese symbioses also have the flexibility to establish new
asseiations with symbionts from an environmental p@oBimilarly, Littleet al. reported that
dinitial uptake of zooxanthellae by juvenile corals during natural infection is nonspecific (a
potentially adaptive traitg and thatéthe association is flexiblend characterized by a change
in (dominant) zooxanthella strains over tirae.

Lewis and Coffroth thus concluded thahe ability of octocorals to reestablish symbiont
populations from multiple sources provides a mechanism for resilience in the face of
envronmental changé,while Littleet al. concluded that th@symbiont shuffling that was
observed by both group&epresents a mechanism for rapid acclimatization of the holobiont to
environmental changé. Consequentlythe results of both studies demomated the reality of

a phenomenon whereby corals may inde@gtasp victory from the jaws of deatln the

aftermath of a severe bleaching episode, which is also implied bfatte- cited by Lewis and
Coffroth-- that dcorals have survived global changasce the first scleractinian coralgal
symbioses appeared during the Triassic, 225 million years ago.

In the years that followedaumerous otherstudies further elevated the symbiont shuffling
hypothesis to a fulfledgedtheory, if not a proverfact.

Chenet al. (2005), for example, studied the seasonal dynami&yafibiodiniunalgal

phylotypes via bimonthly sampling over anit®nth period ofAcropora paliferacoral on a reef
flat at Tantzel Bay, Kenting National Park, southern Taiwan, in an atterdptect reatworld
symbiont shuffling. Results of tin@nalysis revealed two levels of symbiont shuffling in host
corals: (1) betweesymbiodiniunphylotypes C and D, and (2) among different variants within
each phylotype. Furthermore, the most sifigant changes in symbiont composition occurred
at times of significant increases in seawater temperature during late spring/early summer,
perhaps as a consequence of enhanced stress experienced at that time, leadingt @hém
saytheir work revealedihe first evidence that the symbiont community within coral colonies
is dynamic ... involving changesSymbiodiniunphylotypesé¢

Contemporaneously, Van Oppehal. (2005) sampled zooxanthellae from three common
species of scleractinian corals at 1fés along a latitudinal and croséelf gradient in the
central and southern sections of the Great Barrier Reef some four to five months after the
major bleaching event of 2002, recording the health status of each colony at the time of its
collection anddentifying its zooxantélla genotypes, of which there we eight distinct clades
(A-H) with clade D being the most hettlerant. Results of the analysis revealed ttiiere
were no simple correlations between symbiont types and either the level othieg of

www.co2science.org



Page]| 100

individual colonies or indicators of heat stress at individual sitekowever, they saidthere
was a very high podileaching abundance of the heat tolerant symbiont type D in one coral
population at the most heastressed sité

With respectto the postbleaching abundance of clade D zooxanthellae at the high-$teess

site, the Australian researchers said they suspected it was doe pooliferation in the

absolute abundance of clade D within existing colonies that were previously domibgte

clade C zooxanthellagand that in the four to five months before sampling theimixed GD
colonies that had bleached but survived may have shifted (shuffling) frdon@nance to B
dominance, and/or @ominated colonies may have suffered higher mbty during the 2002
bleaching everitand subsequently been repopulated by a predominance of clade D genotypes.

Also working within Australi@® Great Barrier Reef system, Berkelmans and van Oppen (2006)
investigated the thermal acclimatization potent@lAcropora milleporaorals to rising
temperatures through transplantation and experimental manipulation, finding that the adult
coralséare capable of acquiring increased thermal tolerance and that the increased tolerance is
a direct result of a changa the symbiont type dominating their tissues frddymbiodinium

type C to X Then, two years lateworking with an expanded group of scientists (Joeiesl.,

2008), the same two researchers reported similar findings following the occurrence of alnatura
bleaching event.

Priorto this bleaching event, Jones al. reported that@A. milleporaat Miall reef associated
predominantly withSymbiodiniumype C2 (93.5%) and to a much lesser extent with
Symbiodiniuntlade D (3.5%) or mixtures of C2 and D (3£0®uringthe bleaching event, they
further reported thatcthe relative difference in bleaching susceptibility between corals
predominated by C2 and D was clearly evident, with the former bleaching white and the latter
normally pigmented; while corals arboring a mix oSymbiodiniunC2 and D werémostly

pale in appearance.Then, three monthsfter the bleaching event, they observed major

shift to thermally tolerant type D and C1 symbiont communities ... in the surviving colbnies,
the latter of whih types had not been detected in any of the corals prior to bleaching; and they
reported thatcthis shift resulted partly from a change of symbionts within coral colonies that
survived the bleaching event (42%) and partly from selective mortality of thre tmleaching
sensitive Credominant colonies (3796).In addition, they reported that all of the colonies

that harbored low levels of Bype symbionts prior to the bleaching event survived and changed
from clade C2 to D predominance.

In conclusion, Jaset al. wrote that das a direct result of the shift in symbiont community, the
Miall IslandA. milleporgpopulation is likely to have become more therrtaerant ¢ as they
noted that éa shift from bleachingensitive type C2 to clade D increased the thalrtolerance

of this species by-1.5°C¢ Therefore, they said their resuléstrongly support the reinterpreted
adaptive bleaching hypothesis of Buddemeserl. (2004), which postulates that a continuum
of changing environmental states stimulates tbed of bleachingensitive symbionts in favor
of symbionts that make the new holobiont more thermally toleranin fact, they aidtheir
observationgprovide the first extensive colorgpecific documentation and quantification of
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temporal symbiont commuity change in the field in response to temperature stress,
suggesting a populatiewide acclimatization to increased water temperatura,finding that
bodes especially well for eaghcorals in a warming climate.

In a much larger geographical studeriet al. (2007) examined the symbiont diversity in a
scleractinian coralQulastrea crispatathroughout its entire latitudinal distribution range in the
West Pacific, i.e., from tropical peninsular Thailand (<10°N) telatghdinal outlying coral
communities in Japan (>35°N), convincingly demonstrating ¢ghhylotype D is the dominant
Symbiodiniumn scleractinian corals throughout tropical reefs and marginal outlyingreefal
coral communitie€ In addition, they learned that this particular symbtaladedfavors

$harginal habitat&vhere other symbionts are poorly suited to the stresses, such as irradiance,
temperature fluctuations, sedimentation, eécAnd being a major component of the symbiont
repertoire of most scleractinian corals in mostg#a, the apparent neanniversal presence of
Symbiodiniunphylotype D thus provides, according to Letral., da flexible means for corals to
routinely copewith environmental heterogeneities and survive the consequences (e.g., recover
from coral bleachig) £

At about the same time, Mieoegt al. (2007) utilized a newly developed rdahe polymerase
chain reactiorassay-- which they saidis able to detecSymbiodiniuntlades C and D with
>100fold higher sensitivity compared to conventional technigtiego test 82 colonies of four
common scleractinian coral\¢ropora milleporgAcropora tenuisStylophora pistillataand
Turbinaria reniformisfrom eleven different locations on AustraBiaGreat Barrier Reef for
evidence of the presence of backgrouggnbiodiniumclades. Results of this analysis showed
that dninety-three percent of the colonies tested were dominated by clade C and 76% of these
had a D backgrounéthe latter of which symbionts, in their word&re amongst the most
thermo-tolerant types known to date; being founddon reefs that chronically experience
unusually high temperatures or that have recently been impacted by bleaching events,
suggesting that temperature stress can favor clade ©onsequently, Mieogt al. concluded
that the dade D symbiont backgrounds detected in their study can potentially axafasy
parachutesdallowing corals to become more thermolerant through symbiont shuffling as
seawater temperatures rise due to global warmindnd as a result, they suggesithat
symbiont shuffling is likely to play a role in the vearth'scdcorals cope with global warming
conditions¢ leading to new competitive hierarchies and, ultimatene coral community
assemblages of the future.

In spite of the hope symbiont shuffh provides- that the world@ corals will indeed be able to
successfully cope with the possibility of future global warming, be it anthropogesiced or
natural-- some researchers have claimed that few coral symbioses host more than one type of
symbont, which has led alarmists to argue that symbiont shuffling is not an option for most
coral species to survive the coming thermal onslaught of global warming. But is this claim
correct? Not according to the results of Apprill and Gates (2007).

Working with samples of the widely distributed massive coRdsites lobataand Porites lutea
- which they collected from Kaneohe Bay, Hawaipprill and Gates compared the identity and
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diversity ofSymbiodiniunsymbiont types obtained using cloning and seqcing ofinternal
transcribed spacer region(BrS2) with that obtained using the more commonly applied
downstream analytical techniques dénaturing gradient gel electrophore§BGGE). The
results of their analysis revealéd total of 11 ITS2 types Porites lobataand 17 inPorites
luteawith individual colonies hosting from one to six and three to eight ITS2 typ&s fobata
andP. lutea respectivel\é In addition, the two authors repoed that ¢of the clones examined,
93% of theP. lobataand 83% of theP. luteasequences are not listed in GenBankoting that
they resolvedssixfold to eightfold greater diversity per coral species than previously repdrted.

In adperspectiveé that accompanied Apprill and Ga@sportant paper, van Oppen (®7)

wrote that éthe current perception of corahhabiting symbiont diversity at nuclear ribosomal
DNA is shown [by Apprill and Gates] to be a significant underestimate of the wide diversity that
in fact existe€ These findings, in her worddhave potertially farreaching consequences in

terms of our understanding @ymbiodiniundiversity, hostsymbiont specificity and the

potential of corals to acclimatize to environmental perturbations through changes in the
composition of their algal endosymbiont comunity ¢ which assessment, it is almost

unnecessary to say, suggestaagreaterthan-previouslybelievedability to do just that in

response to any further global warming that might occur.

In a contemporaneous study, Baietlal. (2007) also discountetie argument that symbiont
shuffling is not an option for most coral species, because, asitiggyated it is thesub-clade

that must be considered within this context, citing studies that indic#tere are both heat
tolerant and heat susceptible stddades within both clades C andS9mbiodiniung Thus the

more relevant question becomes: How many coral species can host more thaulbnkde?

The answer, of course, is that mpgtnot all of them likely do; for Bairdet al. indicatedthat
obiogeographical data suggest that when species need to respond to novel environments, they
have the flexibility to do sé.

So how and when might such salade changes occur? Although most prior research in this

area has been on adult colonies switching syonts in response to warminmduced bleaching
episodes, Bairét al. suggestd that cchange is more likely to occur between generatiéiis

initial coral infection typically occurs in larvae or early juveniles, which are much more flexible
than adults. In this regard, for example, they nat¢hat duveniles ofAcropora tenuisegularly

harbor mixed assemblages of symbionts, whereas adults of the species almost invariably host a
single clade and they indicatd that larvae ofFungia scutariangest symhonts from multiple

hosts, although they generally harbor but one symbiont as adults.

Because of these facts, the Australian researchergludedthere is no need for an acute
disturbance, such as bleaching, to induce clade orctatle change. Instead,it happens that
ocean temperatures rise to new heights in the future, they foresee juveniles naturally hosting
more heattolerant subclades and maintaining them into adulthood.

In a further assessment of the size of the symbiont diversity resengpeaally among juvenile
coral species, Pochaet al. (2007) collected more than 1,000 soritid specimens over a depth of
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40 meters on a single reef &un Beachon the island of Guam, Micronesia, throughout the
course of an entire year, which they thetudied by means of molecular techniques to identify
uniqueinternal transcribed spacet (ITS2) types ofibosomalDNA (rDNA), in a project self
described asthe most targeted and exhaustive sampling effort ever undertaken for any group
of Symbiodiniurrbearing hosts

Throughout the course of their analysis, Poclebral. identified 61 unique symbiont types in
only three soritid host genera, making the Gu&ymbiodiniunassemblage the most diverse
derived to date from a single reef. In addition, thepoeted that dthe majority of mixed
genotypes observed during this survey were usually harbored by the smallesthAsta.
result, they speculated thajuvenile foraminifera may be better able to switch or shuffle
heterogeneous symbiont communities thadultsg so that as juveniles growtheir symbiont
communities becomé&dptimizedor the prevailing environmental conditiogssuggesting that
this phenomenorimay be a key element in the continued evolutionary sucoéskese
protists in coral reef aezsystems worldwidé.

In support of the above statement, we additionally cite the work of Mumby (1999), who
analyzed the population dynamics of juvenile corals in Belize, both prior to, and after, a massive
coral bleaching event in 1998. Although 70 t8®6f adult coral colonies were severely

bleached during the event, only 25% of caedruitsexhibited signs of bleaching. What is

more, one month after the event, it was concluded tldaet bleachingnduced mortality of

coral recruits ... was insigréfint€ demonstrating the ability of juvenile corals to successfully
weather such bleaching events.

In light of these several observations, it is logical to believe that @actbrals will be able to
successfully cope with the possibility of further inases in water temperatures, be they
anthropogenieinduced or natural. Corals have survived such warydmd worse- many

times in the past, including the Medieval Warm Period, the Roman Warm Period, and the
Holocene Optimum, as well as throughout nuimes similar periods during a number of prior
interglacial periods; and there is no reason to believe they cannot do it again, if the need arises.
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10. Marine Life Dissolving Away in Acidified Oceans

The claim:Rising atmospheric G@oncentrations a lowering seawater pHesulting in
reduced calcificatiomrnetabolism, fertilitygrowth andsurvivalof manymarine species.

Another direprediction that has raised
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its ugly head in the climatalarmist [ Hisgy, 1
inspired campaign to force reductions 0.0 mReco,y” ]
in anthropognicCQ emissionss the - \ ]
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the air® CQ contentwill lead to ever 2 X '
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to occur in marine organismst has £ o4l X Survival &
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(actually maddess basicby about 0.1
pH unit relative to what it was in pre
industrial times; and modedalculations
imply there could be an additional drop
somewhere in the neighborhood of Year

between 0.3 to 0.pHunit by the year

2300. Ad apH reduction of this magnitude is viewed by myaas a cause for great concern, as
it has been postulated to harm célgng marine life such as corals, not only by reducingrthe
calcifcation rates but by negatively impacting their metabolism, fertiligrowthand survival.
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Thisocean acidification hypothedmas gained great momentum in recent years, because it
offers an independenteason for regulatindossil fuel emissions in addition to that provideg b
concerns about global warmingyrfeven if the models employed by climate alarmists are
proven to bewrongwith respect to their predictions of unprecedented teemature increases

- as well as all the catastrophic consequences associated with that waratihage who desire
to regulate CQ emissions now havefall-back positionwhich contendshat no matter what
happens to the plan& climate, the nations ohe earth musstill reducetheir CQ emissions
because of their direct negative impacts calcifyingmarine organisms.

Over time, the rhetoric of thesacidification alarmistdas risen tremendously, as illustrated in

a couple of quotes from a short, Zfiinute film released in late 2009 by the National Resources
Defense Council (NRDC) entitkedd Test: The Global Challenge of Ocean Acidificgi@tural
Resources Defense Council, 2008)ith Sigourney Weaver as its narrator, the film highlights
the alarmist views of a handful of scientists, a commercial fisherman andNiRD@&mployees

as they discuss what they claim immagadisasteiin-the-makingfor earth@ marine life.

www.co2science.org



Page]| 105

The villain of the story imdustrial man who hagaltered the course of naire€ by releasing

large quantities of carbon dioxide into the air via the burning of coal, gas and oil. According to
Ken Calderia, a professor at Stanford Universtp appears in the filgoby midcentury, if we
continue emitting carbon dioxide the waye have been, entire vast areas of both the Southern
Ocean and the Arctic Ocean will be so corrosive that it will cause sea shells to dideabliag

him to conclude thatwe®@e really in the last decades of coral reefs on this planet for at least
the next, let@ say million plus years, unless we do something very soon to redycais3ions

... We@e moving from a world of rich biological diversity into essentially a world of wéeds.

Not to be outdone, Dr. Ove Hoegbuldberg of The University of Questand says:

OWe know that coral reefs are particularly sensitive to ocean acidification. And the
reason for that is that corals are unable to form their skeletons as quickly as they used
to, and reefs are starting to crumble and disappear. We maythusse ecosystems

within 20 or 30 years. ... \W got the last decade in which we can do something
about this problem. But it is very, very clear that if we @start to deal with it right

now, with very, very stern cuts to emissions, we are goingpttdemn oceans to an
extremely uncertain future.

The chemistryaspectof the ocean acidification hypothesssrather straightforwardbut it is

not as solid asnanymake it out to be; ad a number of respected researchers have published
papersdemonstiatingthat the drop in oceanic pH will not be nearly as great as the IPCC and
otherspredictit will be, northat it will be as harmful as thesglaimit will be. Consider, for
example, the figure below, which shoWwistorical and projectedossil fuel C@emissions and
atmospheric C@concentrations out to the year 2500, as calculated by N@R#feter Tans
(2009). As can be sedmere, his analysis indicatéisat the air@ CQ concentrationwill peak

well before 2100and atonly 500 ppm compared to th@00 ppm value predicted in one of the
IPC@ scenariosAnd t is also worth noting that by the time thgear 2500 rolls around, the
atmospher&® CQ concentration actually drops bacdlownto about what it is today.
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When these emissiorsstimates are transformed into reductions of oceanic pH, it can readily
be seen irthe following figurethat Tan$projected pH change at 2100 is fass tharthat of

the IPCC. And Tammalysis indicates a pH recovery to values near those of toddyebyear
2500, clearly sggesting that things aneot the way the worl@® climate alarmists make them
out to be, especiallyvhen it comes to anthropogenic G&missions and their effects on the
air@ CQcontent and oceanic pH values.

Another reason to at jump
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the introduction of life into
the acidification picture
greatly complicates things, -0.4
as several interrelated - we
biological phenomena must [
also be considered; ah
when they are, it becomes
much more difficult to draw Year

such sweeping negative

conclusions. In fact, as demonstrated in numerous reviews of the scientific literature, these
considerations even suggest that the rising, C@htent of eartl® atmosphere mawell be a
beneficialphenomenon with manyositiveconsequences (ldso, 200Iso and Singer, 209
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As an example of th fact the Center for the Study of Carbon Dioxide and Global Change
(hereafter,the Center)maintains an onfie ocean acidificatiodatabase that may be accessed
free of charge ahttp://www.co2science.org/data/acidification/acidification.phghowcasing

over 1100 experimental results this topicfrom the peerreviewed scientific literaturgéas of

Jan 2011) Specifically, theOcean Acidification Database is an egeswing archive of the
responses of various growth and developmental parameters of marine organisms immersed in
seawater at or near toddy aceanic pH level, as well as at levels lower than that of today. The
measured parameters includen the database pertaito changes in calcificatiometabolism,
growth, fertility and survival; andhe data are arranged by marine organism, accessible by

www.co2science.org
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selecting an organis@ common or scientific name. In additidghe data have been grouped
into similartypesof organisms, such as bivalves, corals, fish, nematodes phytoplankton, etc.

In considering thexperimental results that are archived thethe mean response suggests
that ocean acidificatioomay indeecharmsomeorganisns. However, it is criticab note that
the vast majority of these experimiés wee performed undehighlyunrealistic oceanic pH
conditions that will never occur, renderingein findings meaninglesa terms of what might
possibly happen in the real worldhndas one examines the results over tmere-likely-to-
occurpHdecline rangea vastly different picturéegins to appear

Returning to the Cent& ocean acidificatiodatabase considerthe figure below whichdepicts
the percentigechanges in all five of the major life characteristics examined in the database
(calcification, metabolism, growth, fertility and survival) as fundiohthe experimentally
orchestrated delines in seawater pH from the present, where each entry in the database is

represented by its owimdividualpoint.

All Observations (N=1103) _ )
+500 Asis clearly evidenthe data portrayan
o Far, Far Beyond extremelywide range of pH reduction
. the Realm of Reality .

values, the greatest of which corresponds to
an increasen the ar@ CQ concentrationin
excess 0100,000 ppmwhich isorders of
magnitudegreater than what anyone is
expecting will ever occurThus highlighed
in greyare all data pointshat pertain to
experimentsconducted under pH conditions
OH Declirs: from Control ' that areconsideredto be dfar, far beyond

the realm of realitye

+300 F =
.

Change in Measured Parameter (%)

Thelow-end boundary of the unrealistic higghited region of pH reduction shown in the figure
is 0.5, which represents thagh-end ormaximum valuef most IPC®ased projections of GO
induced pHeduction, which occurs in the
vicinity of AD 2300. Thus, there should be
little argumentc¢ even from people who
think ocean acidification is going to be a
problemc in excluding all values beyond a
pH decline of 0.5 when considering how
acidification ofthe ocean might realistically
affect eartt@ marine life.

All Observations Between 0 and 0.30
+500

y = 114.83x - 6.2045
R*=0.0137
+400 |

+300 1 Tans (2009)

+200 f,

In the nextgraphto the right, results of all
experiments that employed a seawater pH
decline that fell somewhere in thstill-
more-likely-to-occur range of 0.0 to 0.3 are
plotted, where the later value is the

Change in Measured Parameter (%)
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approximate IPG@erived pH decline in the vicinity 8D2100. Then, within this range,
highlighted in grey, is the much smaller seawater pH reduction rangectimésfrom the work

of Tans (2009), who derived a maximum pH decline thaldctall anywhere within an
uncertainty range of 0.09 to 0.17 by about AD 2100, after which seawater pH begins its long
term recovery.The Tans prediction rangeas been emphasized this manner because his
analysigs consideredo be more realistic tha the analysis of the IPCC. Thus, data within the
pH reduction range of 0.0 to 0.17 should be considered as being most characteristic of what
might possibly occur in the real world, as time marches on and fossil fuel burning continues as
per business asawal. And, interestingly enougiand even incorporating pH reduction data all
the way out to 0.3@; the linear trend of all the data is actualppsitive indicating an overall
beneficialresponse of the totality of the five major life characteristicsrairine sea life to

ocean acidification, which result is vastly different from tremendouslynegativeresults
routinely predicted by the worl@ climate alarmists.

The nexfiigureillustratesthe averagesf all responses to seawater acidification &k five of
the life characteristics of the various marine organigoacification, metabolism, growth,
fertility and survivalpnalyzed over the pH reduction rangas0 to 0.09 (from no change to the
lower pHedge of the Tans
estimate), 0.09 to 0.17 @hs
estimate), and 0.17 to 0.3 (from
Tans to the IPCC)rhe most
striking feature othis figureis the
great preponderance of data
located in positive territory, which
suggests that, on the whole,
marine organisms likely will not be
harmed to any signifant degree

by the expected decline in oceanic
pH. If anything, the resultend to
suggest that the worl@ marine

life may actually slightligenefit

from the pH decline.

All Studies (0 to 0.3 Range)

+80

Tans (2009)
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Qealrly, the results depictedbove suggest something very different from ttineoretical
modekbasedpredictions of the climate alarmists who claim we aréthre last decades of coral
reefs on this planet for at least the next ... million plus years, unless we do something very soon
to reduce C@emissiong, or who declare thatreefsare starting to crumble and disappeér,

that dwe may lose those ecosystems within 20 or 30 yéansd thatéweQe got the last decade

in which we can do something about this problénsuch scenarios are simpipt supported

by the vast bulk of pertinergxperimental data.

Two other phenomena that suggest the predicted decline in oceanic pH will have little to no

lasting negative effects on marine life are the abilities of essentially all forms of hitejut
andevolve Of those experiments in the ase that report the length of time the organisms
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were subjected to reduced pH levels, for example, the median value was$oomlgays And
many of the experiments were conducted over periods of only alfews which ismuchtoo
short a time for orgaisms to adapt or evolve to successfully cope with new environmental
conditions. And whe one allows for such phenomenraas oceanic pldeclineseverso-slowly

in the real world of nature- the possibility of marine life experiencing a negative respdase
ocean acidification becomes even less liKadgo, 2009)
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Concluding Commentary

How much land can ten billion people spare for natufd®s provocative question was posed
by Waggoner (1995) in the title of ansay designed to illuminate the dynamic tension that
exists between the need for land to support the agricultural enterprises that sustain mankind
and the need for land to support the natural ecosystems that sustain all other creatdees.
noted by Huangt al. (2002), human populatioréhave encroached on almost all of the wdgld
frontiers, leaving little new land that is cultivatatdeAnd in consequence of human®y
ongoing usurpation of this most basic of natural resources, Raven (2002) has stited th
ospeciesarea relationships, taken worldwide in relation to habitat destruction, lead to
projections of the loss of fully twthirds of all species on earth by the end of this centiiry,
which problem has been noted and discussed by a number of othentsts as well, including
Conway and Toenniessen (1999), Wallace (2000), Reedly (2003), Folegt al. (2005), Green
et al. (2005), Khush (2005), Hanjra and Qureshi (2010), Lele (2010) astialh{2010)

If one were to pick the most significantgiblem currently facing the biosphere, this would
probably be it: a single species of lilpmo sapiengs on course to completely annihilate fully
two-thirds of the ten million or so other species with which we share the planet within a mere
ninety yeas, simply by taking their landGlobal warming, by comparison, pales in significance,
as its impact is nowhere near as severe, likely being nil or even poditiagldition, its root
cause is highly debated; and actions to thwart it are much more wliffi€ not impossible, to

both define and implementFurthermore, what many people believe to be the cause of global
warming, i.e., anthropogenic Ge&missions, may actually be a powerful force ffiogserving
landfor nature.

So what parts of the worldre likely to be hardest hit by this human laadting machine?
Tilmanet al. (2001) stated that developed countries are expected to actwdtlydraw large

areas of land from farming by the mbint of this century, leaving developing countries to
shouber essentially all of the increasingigavy burden of feeding the stéixpanding human
population. In addition, they calculate that the loss of these countflestural ecosystems to
cropland and pasture will amount to about half of all potentiallytaie remaining land, which
ocould lead to the loss of about a third of remaining tropical and temperate forests, savannas,
and grasslandéalong with the many unique species they support.

What can be done to alleviate this bleak situatiolm?another aalysis of the problem, Tilman

et al. (2002) introduced a few more facts before suggesting some solutidimsy noted, for
example, that by 2050 the human population of the globe was projected to be 50% larger than
it was in 2000, and that global grainrdand could well double, due to expected increases in

per capita real income and dietary shifts toward a higher proportion of melgince, they but
stated the obvious when they concluded thaaising yields on existing farmland is essential for
Waving lad for nature®
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So how is it to be doneTilmanet al. (2002) suggested a strategy that was built around three
essential tasks: (1) increasing crop yield per unit of land area, (2) increasing crop yield per unit
of nutrients applied, and (3) increasingpp Yyield per unit of water used.

With respect to the first of these requirements, Tilmetnal. noted that in many parts of the
world the historical rate of increase in crop yields was declining, as the genetic ceiling for
maximal yield potential was lireg approached.This observatiomasthey put it, chighlights the
need for efforts to steadily increase the yield potential ceikng/ith respect to the second
requirement, they noted thatwithout the use of synthetic fertilizers, world food production
could not have increased at the rate it did [in the past], and more natural ecosystems would
have been converted to agricultuéeHence, they said that the ultimate solutigwill require
significant increases in nutrient use efficiency, that is, in @lgpeoduction per unit of added
nitrogen, phosphorusg,and so forth. Finally, with respect to the third requirement, Tilmah

al. noted thatdwater is regionally scaraeand thatémany countries in a band from China
through India and Pakistan, and thaddle East to North Africa either currently or will soon fail
to have adequate water to maintain per capita food production from irrigated Ehacreasing
crop water use efficiency, therefore, is also a must.

Although the impending biological crisischseveral important elements of its potential

solution are thus well defined, Tilmaat al. (2001) reported thateven the best available
technologies, fully deployed, cannot prevent many of the forecasted probéeifisis was also

the conclusion of Idsoral Idso (2000), whe- although acknowledging thaexpected advances

in agricultural technology and expertise will significantly increase the food production potential
of many countries and regioéis- noted that these advanceswill not increase produatin fast
enough to meet the demands of the even fastgpwing human population of the planét.

Fortunately, we have a powerful ally in the ongoing rise in th@ & content that can
provide what we ca® Since atmospheric G& the basi@foode of essentially all plants, the
more of it there is in the air, the bigger and better they grdwar a nominal doubling of the
air@ CQconcentration, for example, the productivity of ea@®herbaceous plants rises by 30
to 50% (Kimball, 1983; Idso and 1d4894), while the productivity of its woody plants rises by
50 to 75% or more (Saxet al. 1998; ldso and Kimball, 200BHence, as the a&& CQ content
continues to rise, so too will thand use efficiencgf the planet rise right along with itin
addition, atmospheric C{enrichment typically increases plantitrient use efficiencgnd plant
water use efficiencyThus, with respect to all three of the major needs noted by Tiletaarl.
(2002), increases in the &rCQ content pay huge dividendbglping to increase agricultural
output without the taking of new lands from nature

In light of these observations, it would appear that the extinction of-tiveds of all species of
plants and animals on the face of the earth is essentially assur&ihvtiite current century, if

world agricultural output is not dramatically increasethis unfathomable consequence will

occur simply because (1) we will need more land to produce what is required to sustain us and
(2) in the absence of the full productiyiincrease required, we will simply take that land from
nature to keep ourselves alivdt is also the conclusion of scientists who have studied this
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problem in depth that the needed increase in agricultural productivity is not possible to
achieve, evenvith anticipated improvements in technology and experti$#ith the help of the
ongoing rise in the a® CQ content, however, Idso and Idso (2000) have shown that we should
be able-- but just barely-- to meet our expanding food needs withodbringingdown the

curtairg on the world of nature in the process.

What Idso and Idso (2000) did, in this regard, was to develop and analyze a-angplgmand
scenario for food in the year 205@&pecifically, they identified the plants that at the start of the
new century supplied 95% of the wo@dood needs and projected historical trends in the
productivities of these crops 50 years into the future, after which they evaluated the growth
enhancing effects of atmospheric £éhrichment on these plants and madenilar yield
projections based on the increase in atmospheri¢ @fdcentration likely to have occurred by
that future date. This exercise revealed that world population would likely be 51% greater in
the year 2050 than it was in 1998, but that worle&bproduction would be only 37% greater if
its enhanced productivity comes solely as a consequence of anticipated improvements in
agricultural technology and expertisélowever, they further determined that the consequent
shortfall in farm production codlbe overcome- but only just barely- by the additional
benefits anticipated to accrue from treerial fertilization effecof the expected rise in the &&
CQ content, assuming no Kyofstyle cutbacks in anthropogenic £émissions.

In light of theabove, it isemarkablethat manypeople actuallycharacterize the ongoing rise in
0 KS | Jcoidani asthi greatest threat ev to be faced by the biosphere, or that the U.S.
Environmental Protection Agency has actually classifiece€®dangerous & pollutant. It is
alsodisturbing tohear some people claitiat we must donow whatever it takes, at whatever
the price, to stop the upward trend in the concentration of this supposedly diabdtaz gas
of the atmosphere.Representatives of the tians of theworld, for example, meet regularly to
consider the issue and talk of the moral imperative we have to do something abdtitas
they tilt at this greatest of all environmental issues ever to be created by the mind of+fan
as demonstated in the pages of this treatiseis by no means clear that it is, or ever will be, a
bone fide threat in the real world they alsoweaken our chances of successfully dealing with a
host of environmental problems that truly do vex gsch as the fod security and extinction
threats described above. Ml there are a great many more threatsat are literally crying out
for attention.

In themost recent World Energy Outlook Report (2010), produced by the International Energy
Agency, foexample, thefollowingis reported

oDespite rising energy use across the world, many poor households in developing
countries still have no access to modern energy service. The numbers are striking: we
estimate that 1.4 billion peopleover 20% of the global popuian ¢ lack access to
electricity and that 2.7 billion peoptesome 40% of the global populatignely on the
traditional use of biomass for cookibg
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Furthermore, m an editorialin Scienc& y G A 1 f SR a{ OASYOS | yR {dzaidl Ayl
wrote that:

GhyS oAfftA2Yy LIS2LX S (GKNRdIZAK2 dziTwallen ¢ 2 NI R K
people have inadequate sanitatiollmost 1.5 billion people, mostly in cities in the

developing world, are breathing air below the standards deemed acceptakie by

22NI R I SFEOGK hNAIFYATIFIGAZ2Y Pé

And things have not changen the interim.

Where in the world are our prioritiesWe agonize over a futureypotheticalscenario-- CQ-
induced global warming, which many knowledgeable scientists are convincewval occur-
while billions of people suffer from a host of vegal energy andhealth-related hazards in the
here-and-now.

Why would anyone in their right mind give the governments of the world a mandate to totally
restructure human society to figlahypotheticalproblem of vastlygreatercomplexity than the
veryrealandclearlyidentifiedproblems wecurrentlyface? Why should we not rather confront
these genuineenergy and healtlthreats with all due haste and with every modern tool we
have at ou disposal?

Whatever the answers to these disturbing questions might be, it is clear that the current
brouhaha over atmospheric G@missionsand imagined catastrophic global warming has
relegated the veryeal environmentaland humanconcerns of our dato secondand third

class statusThis situation is truly regrettable; for unless the more immediate and weighty
matters we have mentioned are forthrightly addressed in a timely manner, whattvéddi K Q &
climate may do in the future will be pretty muehmoot point, especially for the millions of
species of plants and animals that will have suffered extinction in the interim, as well as the
millions of human beings who will have died prematurely as a consequence of environmental
problems wholly unrelated 2 K S, confemifiad couldrhave been solved but weren't

We humans, as stewards of the earth, have got to get our priorities straiffletmustdo all
that we possiblycan in orderto preserve naturéy helping tofeed humanityandraise living
standardsthe world over and to do so successly, we havegotto let the air's CQ content
maintainits natural upward course for many decadescome This is the prudent path we
must pursue
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