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C orrectingforE lN iño and L aN iñaInflu ences
S hows the GlobalW armingTrend M ore C learly



H ow toA bu se S tatistics:C hoose aS hortTime
Intervaland Ignore the L ong-Term Trend







W here is the M issingE nergyGoing?Into the O cean

From Nuccitelli et al. (2012)



P erc entareac overed by su m m ertem peratu re anom alies in c ategories d efined as hot(>0 . 43 stand ard
d eviations, 33% c hanc e), very hot(>2 stand ard d eviations, 2 . 3% c hanc e), and extrem ely hot(>3
stand ard d eviations, . 13% c hanc e. ) A nom alies and stand ard d eviation c om pu ted from a1951 -198 0
c lim atology. Extrem ely hot3-stand ard d eviation su m m ers c overed 0 . 1-0 . 2% ofEarth’ s su rfac e in 1951-
198 0 , bu tnow c over4-13%. From H ansen etal. , 2012 , " P erc eption ofC lim ate C hange. ”

S inc e 2006, D angerou sly H ot1-in-7 00 YearS u m m ers H ave
Expand ed by 50 Tim es C om pared to 1951 -198 0



GlobalS eaL evelRose 7 ”in the 20th C entu ry,and
A ccelerated to N early2x ThatRate in the P ast20 Years

S ou rc e: http: //sealevel. c olorad o. ed u /



P lants and A nimals are Respondingto aW armingC limate

S pringis springingforward:Spring events, like bird and butterfly migrations,
flower blooming times, and frog mating, have been advancing by about three days
per decade over the past 30 years.

Source: Jeong et al., 2011, “Phenology shifts at start vs. end of growing season in temperate vegetation over the Northern

Hemisphere for the period 1982–2008”



Fallis fallingback:From 2000 - 2008, the end of the growing season was

delayed by 2.3 days. In the U.S., fall now occurs ten days later than it did 30 years ago.



A rc tic vegetation growth and tem peratu res in 2011 resem bled what
oc c u rred 250 -430 m iles fartherto the sou th bac kin 198 2 . This is the
approxim ate d istanc e in latitu d e between W ashington D . C . and A tlanta.

Trees beginning to c olonize form er
perm afrostareas in Ru ssia, 2012









A rc tic S eaIc e Volu m e has S hru nkby 5x; Extentby 2x



Extrem e S u m m erJetS tream P atterns H ave
D ou bled in Frequ enc y in the P ast11 Years



A B etterW ay to M easu re Extrem es: Use the National
C lim atic D ataC enter’s C lim ate Extrem es Ind ex (C EI):

http: //www. nc d c . noaa. gov/oa/c lim ate/researc h/c ei/c ei. htm l

1)P erc entage ofU. S . with m ax tem peratu res m u c h below norm al
and m u c h above norm al.

2)P erc entage ofU. S . with m in tem peratu res m u c h below norm al
and m u c h above norm al.

3)P erc entage ofU. S . in severe d rou ghtand with severe m oistu re
su rplu s.

4)P erc entage ofU. S . with am u c h greaterthan norm alproportion of
prec ipitation d erived from extrem e (equ ivalentto the highesttenth
perc entile)1-d ay prec ipitation events.

5)P erc entage U. S . with am u c h greaterthan norm alnu m berofd ays
with prec ipitation and withou tprec ipitation.

6)O ptionally, toss in land falling tropic alstorm s and hu rric anes.



Extrem es H ave been Rising S inc e the 197 0s, and the Two M ostExtrem e
Years in U. S . H istory W ere A lso the Two W arm estYears: 2012 and 1998



The Nu m berofNatu ralC atastrophes has Risen, bu tThis M ightbe D u e
to Inc reased P opu lation and C om m u nic ation A bility



H owever,risingdisastercosts maynotbe du e to an increase in extreme weather.B ou wer(B A M S ,
2010)reviewed 22 disasterloss stu dies world-wide,pu blished 2001 -2010;in all22 stu dies,
increases in wealthand popu lation were the " mostimportantdrivers forgrowingdisasterlosses."
C onclu sion:hu man-cau sed climate change " so farhas nothad asignificantimpacton losses from
natu raldisasters."



W e C an’tS ayYetifTornadoes
are Respondingto C limate C hange

2007 United Nations IP C C report: " There is insu ffic ientevid enc e
to d eterm ine whethertrend s existin sm allsc ale phenom enasu c h
as tornad oes, hail, lighting, and d u ststorm s. "



The Tornad o D atabase is H ighly Unsu itable forD etec ting L ong-Term
Trend s, bu tS hows no C hange in EF-1 and S trongerTornad oes



H u rricane Igorof 2010 as seen from the InternationalS pace S tation

W e C an’tS ayYetif H u rricanes
are Respondingto C limate C hange

“Itrem ains u nc ertain whetherpastc hanges in any tropic al
c yc lone ac tivity (frequ enc y, intensity, rainfall, and so on)
exc eed the variability expec ted throu gh natu ralc au ses”

-2010 Review A rtic le by Ten Top H u rric ane S c ientists, “Tropic alc yc lones and c lim ate c hange”



There H as B een no Increase in L andfallingU.S .H u rricanes

Credit: Munich Re



Grinsted etal.2012," A homogeneou s record ofA tlantic hu rricane su rge threatsince 1923."

B u t,1-in-20 YearS torm S u rges are Increasing,and
are Twice as L ikelyin W arm Years



Ifthe glove d oesn’ tfit, you m u stac qu it!
The am ou ntofinc om ing solarenergy has been falling in rec ent
d ec ad es, so the su n c annotbe c au sing globalwarm ing.

S ou rce:http://www.wu ndergrou nd.com/climate/facts/su n_is_not_to_blame.asp



Ifthe glove d oesn’ tfit, you m u stac qu it!
Tem peratu res atthe su rfac e have been rising, bu tnotin the u pper
atm osphere, so the su n c annotbe c au sing globalwarm ing.



Ifthe glove d oesn’ tfit, you m u stac qu it!
C osm ic rays, whic h c an theoretic ally c hange c lou d c over, d o not
c orrelate wellwith c hanges Earth’ s globaltem peratu re



B u tthe glove d oes fitforC O 2 !
Ic e c ore and otherpaleohistory rec ord s show astrong link

between C O 2 and globaltem peratu res



Q :W hy is there su c h wid espread d ou btthatEarth's c lim ate is
warm ing, hu m ans are m ostly responsible, and the overwhelm ing
m ajority ofc lim ate sc ientists agree?

A : B ec au se ofawell-fu nd ed P R c am paign by the oil, c oal, and gas
ind u stries, am plified by sym pathetic m ed iaou tlets and politic ians.
M ostofthe pu blic is in no position to d istingu ish good sc ienc e from
bad , so ifyou c an c reate d ou bt, u nc ertainty, and c onfu sion, you c an
win.



From 2003to 2010,$500 million was given to anti-climate
science organizations bythe fossilfu elindu stry.B iggestdonors:
KochFou ndation,S caife Fou ndation,D onors Tru st.

S ou rce:D rexelUniversitysociologistD r.RobertB ru lle on P B S ’s FRO N TL IN E show,O ctober2012



The Fu tu re ofC lim ate
C hange: The GreatUnknown

" W e are now read y to startou r
way d own the GreatUnknown.
W e have an u nknown d istanc e
yetto ru n, an u nknown riverto
explore. W hatfalls there are,
we know not; whatroc ks beset
the c hannel, we know not; what
walls rise overthe river, we
know not. A h well! W e m ay
c onjec tu re m any things. ”

-John W esley P owell’ s d esc ription
ofhis 18 69 tripthrou gh the Grand
C anyon in his book, The Exploration
of the Colorado River and Its Canyons



Rank Disaster Year Deaths Damage (2013 dollars)

1. H u rricane Katrina,L A /M S /A L 2005 1200 $149,000,000,000

2. D rou ght,M idwest/E ast 198 8 7 ,500 $7 9,000,000,000

3 H u rricane S andy,N ortheast 2012 131 $65,000,000,000

4. D rou ght,M idwest/E ast 198 0 10,000 $56,000,000,000

5. H u rricane A ndrew,FL /L A 1992 26 $45,000,000,000

6. Flood,M ississippiRiver 1993 48 $34,000,000,000

7 . D rou ght,M idwest/W est 2012 123 $30,000,000,000

8 . H u rricane Ike,TX /L A /M S 2008 112 $29,000,000,000

9. H u rricane W ilma,FL 2005 35 $19,000,000,000

10. H u rricane Rita,L A /TX 2005 119 $19,000,000,000

M ostExpensive U. S . W eatherD isasters S inc e 198 0

S ou rc e: http: //www. nc d c . noaa. gov/billions



C lim ate C hange’ s 3rd GreatestThreat: M ore
Extrem e Fresh W aterFlood s



A 1-in-200-yearFlood L ike the 18 62 C alifornia
“A rkstorm”M aybe a1-in-60-yearFlood by2100



S u squ ehannaRiverfloodwaters overtopaflood wallalong
N orthS hore D rive,B inghamton,N Y ,on Ju ne 28 ,2006.

http://www.wu ndergrou nd.com/blog/JeffM asters/comment.html?entrynu m=2002

A 5-10% increase in rainfallis abigdeal,if
You rlevees are designed for20th centu ryfloods



C lim ate C hange’ s 2nd GreatestThreat: S ea
L evelRise C om bined W ith S trongerS torm s



•Expec ta 5% inc rease in hu rric ane wind s per
°C ofoc ean warm ing (Em anu el, 2005).

•Expec ted inc rease in S S T by 2100 : 1-2 °C .

•H u rric ane wind speed s shou ld inc rease by 5-
10% .

•D ifferenc e in wind speed between aC at3 and
C at4: 15% .

•Thu s, m ajorhu rric anes in 2100 shou ld d o 1 . 5 -3
tim es m ore d am age than they d o now.









C asino P ierin S easide H eights,N .J.on O ct.30,2012,afterH u rricane S andy.



S ou thFerrystation afterH u rricane S andy;damage:$600 million



C lim ate C hange’ s GreatestThreat: D rou ght

M id westU. S . d rou ght, 2012 : $30 billion in d am age



2012 D rou ght:123killed,$30 billion in damage



198 8 D rou ght:7 ,500 killed,$7 1 billion in damage



D u stB owlD rou ght:5,000 killed,2.5million people displaced



The fu tu re of drou ght,30 years from now?





A $100 billion,1-in-100-yearU.S .drou ght
wou ld seriou slystrain world food prices

Globalagricu ltu ralprodu ction mu stincrease by60% to feed the world’s
2050 popu lation of 9 billion (Swiss Re 2013, “Partnering for food security in
emerging markets.”)









“W e are alreadyobservingsigns of
instabilitywithin the climate system.There
is no assu rance thatthe rate of greenhou se
gas bu ildu pwillnotforce the system to
oscillate erraticallyand yield significant
and pu nishingsu rprises.”

--H arvard climate scientists P au lE pstein and James M cC arthyin “A ssessing
C limate Instability" ,B u lletin of the A merican M eteorologicalS ociety,2004.

H u rricane S andy,O ct28 ,2012



M otherNatu re’ s new weatherd ic e:

Itis now possible to rolla“13”!



B u tThere is Reason to be O ptim istic — M any D ed ic ated
C reative P eople are W orking on S olu tions

S olarVortex c onc ept,
d eveloped atGeorgia
Tec h, u ses d u std evil
like vortic ies to tu rn
Tu rbine blad es and
generate power



Thanks forlistening!


