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CORPORATE RTSTI\RCH PROGRAI"l

. OB.1EC T I VE S

- PROVIDE TXXON l^llTII A SOTIRCI. OF EXPERTIST IN AN ARTA WHICH CIJULD HAVE IAJUR II'fACT ON FUTURE

UUS I NESS ENV I RON I'ENT

- HELP STI I"IJLATE ANn CONTRIITUTE T0 A BR0All SCIENTI FIC INVESTIGATI0N 0F C02 E1-FECTS

. APPROACHES

- ISTABLISH A SCIEI\I I FIC PItF.SINCI THROI'GH RESEARCH PROGRAI'1 IN CLI I'ATE I'DDELING

- SELECTIVE SUPPORT OF 0IITSII)T ACTIVITIES

. I"ilINTAIN AWARENESS OF NI..I.J S(,IF.NTI FIC DEVELOPI'€NTS
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BASISJoR C02-GRtEilH0USE EFFECT

ATIIOSPfiENIC ABSONPTIOII OT IiI'RARID RADTATIOI( ITCREASTS TARTH.s TETPENATURE 8Y -35.X

ticnEAsIiG c02 AtD 0THtR lRlcf cAsEs ABS0RB tt THE RErAtrIlrG AT't0SPHtIlC rllD0rs
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ROLE OF I"AT}IEI'ATICAL IVODELING

. IODELS ARE BEING USEI] Tc) EXPLORE PIIYSICAL EFFICTS (SCENARIOS) AND AS A PREDICTIVE TOOL

- CARBON CYCLE I'ODTLING TO DETIRI'{NT FATE UF FOSSIL-FUEL CO2 EI'IISSIONS

- cLIl"flTt ruDELING TU STUDY r:FFIC]S t]F ATI'0SPHERIC C02 INCREASES 0N THE TARTH'S CLII{TE

. VALIDITY OF I"ODELS NOT ESTAI]L]SIII,t)

- COIPLEXITY OF CARI]{)N CYCI-I: ANI) CLII,1\TT SYSTEIvI REQUIRE I"ANY APPRIJXI14\TIONS AND PARAI'TTERIZATIONS

. GEOLOGICAL AND HISTORICAL I)ATA ARE INADEQIJATI FOR VALIOATION OF rcDELS



cLt t'lATE f'tooEl cof{sEl{sus

. $rtilTEs oF IflE CfiAilGt tr{ GL0OAL AVERAGE SURFACE TnTPERATURE WE T0 VARI0US CHAt{Gts lll C02 coiccllTnAlloll

- sllADlilG sllolls Pnts$lr MilGE 0F NATUR^L FtUCTUAllotlS
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FIRST EFFECTS PREDICTED BY YEAR 2OO()
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POTINTIAL CLI iilTIC EFTTCIS

. cLII'ATIC EFFECI 0F C02 D0UBLINTi (NRC)

- IIEAN suRFAcE TEI.IpERATURE RISE 0F BETuEEN I.5oc AND 4.5oc wITH "vALUES ltl LollER HALF 0F RANGE ll0sr

PROBAELE..

- SIGNIFICANT LATITUDINAL TEIOEIIATURE VARIATIONS lllTH INCREASIS 2-3 TII'ts i€AI{ IN POLAR REGIONS

. COVERAGE AND THICKNESS OF STA ICI DECREASES - SEA LEVEL RISE

- HYDROLoGICAL CHANGES INDIcATIN{; sUI'II"€R SOIL I4JISTURE DECREASES IN I'IIDULI AND HIGH LATITUDES OF

I{ORTHERN HEiIISPHERE

o ACTIVE AREAS OF SCIENTITIC RESEARCH

- }OOEL VALIOATION TO STRINGIIIEN OURRINT CONSENSUS

. IONITORING AND EARLY DETECTION STRATEGIES
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CR ACTIVITIES

. cR RESEARCH IN CLI[nrE IODELING AND COz-GREENHOUSE EFFECT (CALLEGARI, FLANNERY, HoFFERT (NyU))
C

- EII?HASIZES ENERGY BALANCE PODELS

(1) EXPL0RE pHySTCAL EFFECTS (SCENART0S)

(z) TRANSIENT tv0DELrNG

O SERVE ON DOE.STATE.OF.THE-ART SUBCOIviMITTEE THAT WILL PRODUCE REPORT ON IRANSIENT CLIIIRTE I'ODELING AI{D

RESP0NSE T0 C02 INCREASES

. PART OF GENERAL STATE-OF-THE.ART DOE REPORT

O SUPPORT RESEARCH AT COLUI'8IA UNIVERSITY'S LAIIONT GEOLOGICAL OBSERVATORY (BROECKER, TAKAHASHI)

- 0CEANIC Co2-UPTAKE

- OUTGROI.ITH OF EXXON TANKER PROGRAPI

*



EXXON SPONSORED LAruNT PROGRAI'I

. 0CtANIC COZ I'EASURtl"f-NT PR0GRAIl: AIR-5EA tXCHANGE, TRANSPORT, CTIEMISTRY IN l.lINTER NORTH ATLANTIC

- CARBON CYCLE AIRI]ORNE FRAOTIUN

- PRE-INDUSTRIAL ATIOSPHERIC C02 CONTENT

- SEAS0NAL P(C02) vARIATI0N IN f'1lXED l-AYER

. RESIILTS THUS FAR INDICATE lU0H M)Rl VARIABILITY (SEASONAL) IN OCEAN CIRCULATI0N THAN PREVILIUSLY THOUGHT

- UINTER C02-UPTAKE AND IRANSP0RT T0 DEIP I^,ATER C0I"PLEX DUE T0 LOCALLY L0wER AIR-SEA EXCHANGE BUT

IIIGHER DEIP l^lATER VENT]LATION

- DETERMINATION OF PRE-INI)IJSTRIAL ATI{,}SPHTRIC COz-CONTENT BY CONSIDERING DIEP I.'ATER COz I'ORE

COI'PLEX DUE M STRONG SEASONAL VARIABILITY

. THESE DATA UPSET CURRENT "UNDERSTANDING" 0F C02 UPTAKE BY l}'lE OCEAN.



IXXON. 3 (;OIPONENT TNERGY BALANCE IODEL

C0l,Pt)NINTS: AIR, SEA, l-ANU "SURI-ACE TEI'PERATURE"

L0CAL PHYSICS: INS0LATI0N, ALBEDO, ICt ALB€D0 FEEDBACK

SENSIiILt HEAT EXCIIANGE *aT

LATTNT HEAT EXCHANGE . a (ru.],.1)

lR FLIIX LANI), SEA - oT4

ATI"OSPHERIC IR: BOA, TOA FROI"I LOI.ITRAN5

TRANSPORT: SEA THERPAL DIFFUSION . D +T

AIR I)IFFUSION ILATENT + THERM\L ENERGY]

"r*rt(1 +uL)

DTEP SEA TRANSPORT IUPWELLING AND EDDY DIFFUSIVITY]

.uT+K3:
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IBII POLAR Ai"IPLIFICATION

EBI4 TTMPERATURE CHANGE VS LATITUDE
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STATUS AND NEl., RESEARCH DIRECTIONS

. ADVANCED III'LTI-PIIRPOSE I.0I)IL FOR EXPLORING PIIYsIOAL EXPLANATIONS OF cLI I'ATE vARIATIIII{

- EVoLUTI0NARy SCtNARI0S FoR CClz AND IRACE cAS EFFECTS

. OCEANIC R0LE IN FUTURE C02 UUILD-UP

. SEASONAL CYCI-E IN SURI.AOE WATERS

- LONG TER 14 I'.4I X I NG I)EEP i]CEANS

- CHANGES IN AIRI]ORNE FRACTI()N

. RELATE PLAUSIBLE PHYSICAL SfJI-NARIOS TO PALEOCLII"ATE RECORD

- vALItIATI0N 0fi llil cl.l M\ttl r'ot)t-L AND I'tcllANISMi

- INCREASEI] INSIGIlT INTO GEOHISTORY RTLAIIONS

- I..G. ICE A(;[S

I\4I LANKOV I TCH CYCLES

OCEANIC DTGASSING 0F C02



ATI.IOSPHERE

I'II XED LAYER
(.3 YEARS)

THERI1OCLI NE
(200 YEARS)

DEEP (1000 Y

SEDIMENTS
( r00o YEARS)

rtr iit
OCEAN CARBON CYCLE

trr GAS EXCHANGE (7.9 YEARS)

CAPACITY: CIIEMISTRY

RATE: SMALL SCALE FLUID
DYNAMICS

cHEMrIr&Y (. r YEAR)

Br0L0GY (.2 YEAR)

HIXED LAYER C02 SINK

REGENERATION WITH DEPTH

ilrxrNG (.3-1000 YEARS)
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SIGNIFICANT C02 ENTERS oCEAN BECAUSE 0F CARBoNATE CHEMISTRY (8 FoLD INCREASE oVER PURE l'lATER)

SMALL CHANGES IN oCEAN CARB0N CoNTENT CAN CAUSE LARGE CHANGES IN ATiI0SPHERIC C02 CoNCEI{TRATI0N

- REVELL FACT0R: I,%. I /o ,Ig-r*l- tple$ug q$gq.u = e - 13
o*; I orror. f 

TorAL INoRcANIc cARBoN

. BIoSPHERIC CARB0N FLUX MAINTAINS MIXED LAYER UNDERSATURATION 0F C02 AND SMALL CHANGES ARE I'TAGNIFIED 8Y

REVELL FACTOR

} - BIOSPHERE NUTRIENT LIMITED

Fr.


