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MyriadWays to 
Reconstruct Past Climate 

Howfist can climate change?How drastic are the swings?What partsof the world will be hitwith typhoons or drought?To answerquestions likethese. 
climate scientists look at records of past climate. Direct measurements, such as thermometer records, extend back about r centuries. Humans have 
also notedaspectsof climatechangefor about iooo years In historicalrecords of cherty blossomsInJapanand grape harvests in Europe, and Egyptian 
hieroglyphstellof 4000-year-olddroughts. Forolder evidenceof past climate-such as the so-calledLast GlacialMaximumdepictedon this map, rough-
ly zo,ooo years ago-a wide variety of recordsspan different times and areas. This illustration presentsa sample of them and their uses. Furtherinfor-
mation can be found at www.nedc.noaa.mvlaalea and ecmd.gsfc.nasa.gov 

such as ElNlAo and the Pacific decadal ou;lllaijon 
be used to reconstruct freqwenrsy and area of wildtl 

Rwoumon: Annual. 

C ~ M M E R ~ ~ :Only terrestrialrecordwith widespread and continuous 

TIME m c e  Typically 500 to 7qo years 
present. One 1200-year record extends 
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REsowtlont vpically 50 years, depending on deposition rate, down to subannual i 

Dmne: Radiocarbonin lakesedimentor wetlands; volcanic ash layenor oxygen isotopecorrelationin marinesedimen 

CoMmPwrs: Pollen grains such as this 7714 (rep) are very good for revealingtemperature. Usefulonly as far back as 
analoglesto modem vegetation hold. Can work on a variety of scalesfrom microclimate of a small laketo average 
conditions over an entire continent. 

It~mnrunOn!Many aspects of past climatescan betraced inthe shape of th r  OndWape. The extent of 
giaciers and icesheets, for example, is revealedby erratic boulders, roundedvaheys, or longpilesof gravel 
and rocks.called moraines. like these (righe from the Last GlacialMaximumaf New Zealand. Sea levelcan 
be reconsfructedfrom ancient wave-cut terraceson coastal hillsidesand from the shape of sea bottom. 

Rmmmors Varies. 

leveldropped. 

TIME W ~ E :  Fromglaciation 2.9 billionyears ago to the Little Ice Age 01the 19th centu 

ARW STUDIED: Worldwide.+;?,I-,.-
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ICE CORES 
lwronrunoor Volume of continental ice from axvnen isoto~ic commsition of the oceans: levels of CO. and methane 
In the atmosphere from trapped gas bubbles; w l i i  stre& and Gune from dust, sea &lt, pollen; s u k e  tempeira- r~ El M b m  i so to~k  rat*. in ice. borehole tem~eratum. ms hrctionation. mdt W. snow a~cumulatlon rates b r n  4 thickness of a n k l  layem sunspot cycles f k m  isotopes' fonned by solar cosmic& 

r l llwumorr Subseasonal to decadal; highly accurate to 40,000 years. 

Dml@ Counting of annual layers, such as the- (Ien from Greenland; cornlation to other cores* ice-flow models. I 
'coiao provide a direct sample of the atmosphem. Cores also contain information about places 
I environment to dlstant deserts* which helps scientists figure out which aspects of climate 

change at the same time. 

l n c  wee ~ o . o o o  years agwto pterent. 
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I ~ F O ~ O W :  Sea sutrace temperature from oxygen isotopes 
and elemental ratios, also salinity. River discharge and pre- 
cipitation cycles on land from isotopes. Records reveal El t Nifio frequency, impacts. and relation to background climate 
sea 1-1 from dating of coral. Oxygen isotopes in coral fro 

lliKenya (right) show a connection to El WiIo in the PacIP- 

R~oownor: Typically months; weekly in exceptional US,-. 

DAnrc: Annual banding from coral density, stable-isotope ra- 
tios. or elemental ratios. 

,rrcwrs: One of the few tropical records that show sea- 
sonal change n sy! s. Ac te multivariate data 
sets. Disadva ,-. ..~rd tc. ..... 4 rmr that are qoo or more 
years long. 

l r n ~  MWE Continuous records to abo~ 
1 fossil corals give ;hoe tlm~ - ervals abs 
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I ocean currents, dust stonns, and iceberg calving. 
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