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LLuuaﬁaaoqwaﬂnﬁﬂIan 138 General Circulation Models (GCMs) tIuuy
o A A A A Ao o A @ °
maaamaﬂm@mamﬂLﬂumsawaﬂﬂuauamq@iuﬂaﬁ;uﬂumimaaans:mumsma
MEMN VBIUTILIMNA WAIEYNT UUD4 (cryosphere) uaziidudamainlinyesfe
Saunzan G’fiﬂ*’ﬁ'l.umia%ﬂam@gma‘tﬁaﬁaawamﬁmmﬂluamm wuudnaasniionme
lanuaaandamelu 3 fGvesiufiniaa1sninia (grid) Unddamwiadszunm 250 x 600
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ﬁﬁmﬂgﬁmmﬂﬁaaﬁlu doanlutanaisre 1960s Latasaslszananansananiaines
flssansnwAnd ﬁﬂﬁmmmﬁ@umLLumi”laaﬂﬁmaumwﬁaquuﬁzlwnaa
wasnwiazaasluemamlan Iue mmsmﬁaaagﬁa'lmﬂmﬁﬂvl@ﬁ'l,m:mmuﬂu
NAIITBNIBANITIE lasluneTTe 1970s LL‘umi"maaQﬁmmﬂiamﬂuﬁﬁwan'nrrj”w
mwﬂumﬂ%ﬁwmULLa:mmmirﬁgﬁmmﬂluﬁaa5uLLazgﬁmﬂ luszazadoinu
f:ﬁfﬂ%ﬂmmam%gﬁmmﬂ (climate scientist) Suflanuisiwansznuluszozen
yastFunamaEeunszaniintuluussenna %\1L'%uﬁmﬂhﬁamﬁmaamgwﬁmrﬂu
duslunsszuaanadis Sedrsanluszozusndszanmila.a.1970 Lﬂumﬂ"ﬁ"‘*ﬁaya
FuuTTIMARBIEn i nadwi lassiianuaaanaewananwanuuaseann

LL‘umi"madqﬁmmﬂIanﬁmiﬁ@um‘lﬁ'L%mﬂ@Tﬁﬁu lasuuydnaessuusnlidoyn
nlameidunan 3und1 Atmospheric GCM w38 AGCM @iam"lé'fﬁmﬂﬁwﬁ’agaﬁm
Bug AfUFFuRuE AT et wu amayns Tasmswam Oceanic General
Circulation Models (OGCMs) wazuULsResiiaIy (couple) WN@LNK 138N
Ocean Atmospheric General Circulation Models (AOGCMs) ToGuwanniuass
wsnil Geophysical Fluid Dynamics Laboratory (GFDL) W3 National Oceanic
Atmospheric Administration (NOAA) anigaiim  luga9eueanaassy 1960s
nadwsAldnuuDTaasfiiln AOGCM Hanulndifnsnnuassunnies uazoue 1980s

The Development of Climate models, Past, Present and Future

Mid-1970s Mid-1980s Early 1990s Late 1990s Present day Early 2000s?

Atmasphere Atmosphera Atmosphere Atmosphere ‘Almosphere

Land surface Land surface Land surface

Qcean & sea-ice

Sulphate

Sulphate Sulphate
aerosol aerosol aerosol
Non-sulphate Non-sulphate
aerosol aeresol
Caancyde 4

Ocean & saa ice N““ SUiP"alB
model erosol

ulphu
cyc:!c model

Land carbon
oycle model e

Ocean carbon _’_rt:ycia Jadel

cycle model
Dynamic
vegetation
Atmospheric Atmospheric
chemistry chg:'ﬁmry

gﬂﬁ 1.1 mswwmuuumaaanummcﬂan (General Circulation Models %38 GCMs)
Fud a9 1970 uAz aw1AA (TIPCC, 2001)
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Wuduun Inmsvaw AOGCMs anaaniudna g ldun wuuinaes HadCM3, GFDL
| v A G ) v J a

CM2.x, GISS, ECHAM iuau Tnuiduauuuy (110331%) v8duuudnaasnianme
Aq oo ' ' o = v o Ag ' A o ° o ' a '
nltuadrsunsnanaludgiu fouwdazdslideunnissfidesyimstamdallan ud
= a Qs L o tﬂl 1 o dl 1 1

Afmsdsudplasihuuuiiaesgnaug 1w azestnsudana azessassn ldlidaine
Tpinsensuen wuudaeanaiasie Wudu dimnaiusiudie (FUN 11) aunsenslu

£ Q- o a = o ‘&/ v a
931 wadwinuuuitaespisnmaianutanuiuann sunsnafagiionnalu

ada lalnalAsInNge

1.3 nwd1aounisuasgirsiSouns:an
USinaimiFeunszanluusssinaluewiaadudeyasdilfidudoya
idhldiuuuudaesnleonne Ysunmoiseunszanatsazidfouudaslyluawaa
anuuIINMIRaLLATE R FInulufiamdng g fu Ssamznssumsswingigng
’J'”IGT’Jf_lmil,ﬂa'EmLL‘JJmamWQﬁmmﬂ (Intergovernmental Panel on Climate Change
wia IPCC) lammuannudululdvasmaawndu 4 sluuundn (é’agﬂﬁ 1.2-1.3)
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gﬂﬁ 1.2 nwiaesmidsessfmoSeunszanluewiaaanionusad IPCC (IPCC Special
Report on Emission Scenario %38 SRES) (IPCC, 2001)
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A1FI (Fossil intensive) \Dumswamnfitua HAUWRINUNDETA L%
Vs tufnagnann

A1T (Non-fossil energy sources and technology) \{wmswaimlag
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Past and future CQ, atmospheric concentrations

Direct
measurements
lce core data Prgjections
ppm ¢ l ppm
1000, 100d ;
| Scenarios
— AB
9004 - 800 ———- ATT
e ATFI
A2
800 - 800 _
—
7004 — 15922
BOCH
500
400H
300—. Y - - - . .
200H F 200
100H F 100
0 - . T T T 0
1000 1200 1400 1800 1800 2000 2100

3Uf 1.3 UsnamoiSeunszanluusssamalandaud a.a. 1000 fetfagiu uasUSunmlu
awaanMwINaaInsUaataay SRES scenarios U199 fa A1B, A1T, A1Fl,
A2, B1, B2 uaz 1S92a (IPCC 2001)

(2

#aNINRTINANINFaIVINMIUsesmoSaunszannisunin 1S92 Scenario
A = ° A o v o & o A o A Al .
FRTUAININRDINAAUA AT TNV UV DIANTITOUNTZAN IUFAFIWAIN Liainzt] 1w
P o & o A p o A
IS92a SimatAndnuasvasioEanntzandaz 1 % (lawiziwEawnIzanias
73082009808 TALNG
1S92d HnIANTUYIVIRNTEIaUNTZAN 0.5 %

1.4  mwiraauniomAluaurnm

mwiraesnlemeluewiaavaslan (climate change scenario) lavlfuuy
ﬁi’maaamwgﬁmmﬂhn LLa:ﬁagamnLL‘Umhaaaﬁ”ﬂsﬁﬁaum:aﬂluamﬂm (emission
scenarios) afinanIudd FssnmgiioamezaslanazuaneafinanaluuuzaanmInam
uaztSunamaFeuwnszanluussenmealan ww lul a.q. 2100 maldnmsiamuuy B2

a a & | o a

gawnndvaslanatadindu 1.5 sveniaidos  wdnamsvawuuy ATFl gmngiiann
A' =S = I g nl'
WuIND 5.6 asenloaidoa Wwan (3UN 1.4)
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Departures in temperature in °C (from the 1990 value)

Observations, Northern Hemisphere, proxy data. insgm;w Projections Severdl models
abservations all SRES envelope
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B.0+
55

5.0

|

Bars show the
range in 2100
produced

several models

Scenarios
— AB
-—— AIT

1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 — |5%2a

gﬂ'ﬁ 1.4 mwai’ﬁaawaamil,ﬂ?iuuLLﬂaaqmﬁqﬁIuaﬁm 2917 uazewrAq (Temperature
scenarios) InuUUTIRaINTaMalan (GCM) ana SRES scenarios uuy A1B,
A1T, ATFl, A2, B1, B2 uaz 1S92a 9z1#uin GCM awmwsmﬁwaaananm%nuﬁlu
a8l (S9ud 0.4.1000 — 1850) 1né”Lﬁmﬁuﬁagaﬁvlﬁmﬂmiﬂszmm (Proxy data)
i 2eBvasdwlsy Tudzm3e (Hudu (IPCC, 2001)

1.5 msiaanidnuuiraovpionmalan

miﬁ'@umLL‘ULIFEma\‘igﬁmmﬂianﬁaolﬁﬁagaLLa:m’l&lL%m’mrg%mzlmm
i’mﬁtdLﬂéaaﬂi:mawaﬁﬁaminmga ﬁ’llﬁl,l,i_mﬁ?’madn‘ufla’lmﬁiaﬂgﬂﬁwm%umim
sordusuiivaslan idu Geophysical Fluid Dynamics Laboratory (GFDL),
Goddard Institute of Space Studies (GISS) 283a%igaia3ni, Hadley Center for
Climate Prediction and Research Uad&131T21041907 Waz Max Planck Institute ua4
waviwdh LHuan nManwan 1 LLa@mﬁagaLLuuﬁhaaaqﬁa'lnwmIanawnuwaamwﬁuﬁﬁmmH
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— AT 3
60 AlB =
— 3 A
& 50| = Year 2000 constant = AZ |
o concenirations ]
= 40} — 20" century -
E :
g aop- .
gz,n = & _| A1B .
3 g8
=10 :
o
2
[}

[ |

105 5 10 20

Jin 15 mwahaaamaan'ﬁmﬁyuuﬂmqmwgﬁ (Temperature scenarios) @18 SRES A2,
A1B uaz Bl Muwdsaaisse 7 20 AUszananaInuuusIaInasuuy e
WSBUIRBURY .4, 1980 — 1999 (Un) waznwsaesUSunmmindy (Precipitation
scenarios) MUApuulasszninem.a. 2092-2009 alSauifiouiua.¢. 1980-1999
NNNTUTENIANAVBILUUINRBIRANBULUAIN SRES A1B luldautuinau-
Qumﬁuf (819-T18) uaz ﬁqmﬂu—aamﬂu (819-271) (IPCC, 2007)

lunsasmwdsespiionmealan uazniswamwIuedng g Auvusaesmailszanans

Lqumhaamﬁmmﬁi@mwia:"ﬁﬁm’lﬁwaETW'E"Uaanﬂﬁmmﬁ’luamﬂmﬁaﬂ%mm
fadounszantuussmeniududnoin udiilosnnuaszaniug noud 35ms uas
ﬁagalumsﬂszmawaﬁu@n@haﬁu mﬂﬁmmﬁ’maagﬁawnwaﬁaﬂasﬁQWimw Gait

1. 818383UUUIIRDY Lmuﬁmaoﬁﬁ@umimjvlﬁ%'ummﬁvlmLLa:ﬂ%'uﬂgaﬂTa
Unwsadindn lFSanunaugAndn

2. YWIAVBIRUALTAING (resolution) LUUSRIRTAUALTAINALED 110
2.8° X 2.8° (3239 x A09337) deandnuuLsnasRiiAuAugaINanIe n 5° X 4°
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(32@39 x 8BIT9A)
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mwaJLL&iuﬁ’ﬂumiLLamNﬂgﬁﬂﬂﬂﬁﬂﬂaﬁgﬁu Lmuﬁmmﬁﬁamwgﬁmmﬂ
ﬂaﬁ;ﬂ'ﬂﬂﬁlﬁmﬁuamwgﬁmmﬂﬁmmmsmﬁ'@iuﬁuﬁ AINANNENITR IR
mwinasniomealuawiaaldania

mia%amwaﬁwaaagﬁmmﬂluamﬂ@’lﬁmmmuﬁumﬂ“ﬁmuﬁuagjﬁuﬂaaaj”ﬂ
#1499 I@wm@ﬁyu‘ﬁ'Lm:mmauﬁﬂmjmnmﬁuayj’ﬁummﬁnﬂuﬁlumﬂ%ﬁaga LT

o wafiud
¢ @jmfw
o SEdurSIRSoRUAINHATNTTY

o ezina: mafnwransznulumMas w19 Al‘ﬁmwazLSszaaiTagmmﬁu
LT miﬁﬂmmimﬁmuu;ﬂfpmlaqi:uuﬁnﬂﬂwvl,ﬁmaﬂ%ﬁaganﬁmmﬁmﬁlﬂ
MNuden SumFnsHanIznuderanaaninsasanvdedidayaniioine
% 1T uan%

1.5.1 ﬂ'lSEJOaOU"UUQ']aO\]QUO']ﬂ'Iﬂ[aﬂ
wwudaesgiiomalaniiduiusasnasuwialung 1w 200 x 600 NW. #3250
X 250 na. wanzaniulslumnesnwluszaunivnieauniy maikadwiveuuy
Fines lslumsfinsnanszny anwdanlng uaznsdudluszdugiinie viesdu
Ao A A= ' 2 o o ' o « &
uazdseinandamanuiidnninunn 3edasvinmsteasiu (downscale) TAUEAIHARWE
Aa a a £ a & A Va o A A A
niianwsndoaiatuludiiuiuaziom lasmsdedinuuudnasnienmelan 98
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1. mManadamManugiw mahraansnidudnadvvesanmunienia
' A | Ad A £ ° a a s
udazidon i gan)inindwnuuudnesniiomealan (anuaziduaci) Tdwuan
TuAfildann1Insiada (observation) luduiiiin (Hanusiduags) 3Fmstu
aa P A A & o A R a ' A
Tnsiveunige Ilunsdssfiunaidosdu wafinsld@nsmaionsd lasaadey
9IMANUIIUAIINITZO21IA 30 T LT 1961-1990 %38 1970-2000 UAZUULIIABIAIT
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a =l

nil
a a ar
fipfloamanugiulunaudoaiu
] 1 v aa aAa . . | add o ¥ d?'
2. MstadgInAI8IBN9ENA (statistical downscale) LIuATNTUTaUDL
lapfiauy@gwdn anuFuRuETINdUsT (predictor) Tadunaflldnnuuuiiags
a Qa o . é I v dl v = a 1
piiemelan uazdgnyinwe (predictand) Faidludoyai ldananiiiaraialasase lid

A A o e o o ' o & A
M3 URwuladluamAaL e R AN U FNARTAINE1INIVIINITANANI TN T BB 89

e

uni 1 : AW§UTIUIRBaRUILUTIaouMsIUasUlavanwnlonmA (1) 23



nfiemeluawiaa (G'fi\‘lamﬁgmf:"lajgﬂﬁauauavlﬂ) SEmsimansmiumsinenlu
sedUNUAIMIALED 1% vesnsaIninmauazine (udn SRl Nz AUR AR
ﬁﬁagavlaiawgmi MILadIUMILIINNERG FUITDUIAINAANNTUUTIVEINTB 1N
(climate extreme) WATANTINIAG1ELd (transient) wiAEMsiTananinueividon
ﬁwﬁi’ﬂﬁcﬂLL@:‘L’EﬁUmehaaagﬁmmﬁianmwﬁwhﬁ?u

3. mydadamn835n1WaIas (dynamic downscale) #3amslfuuyuinaas
nla1meaniina (regional climate model #3a RCM) Lﬂﬁ%ﬂﬁﬁﬁmma:lﬁﬂ@g@ﬁﬁ’]
anudugeusasnlenmenidududs wadiTasalumsldnuussdoslfiadesszas
nafiddszansnn wuudsaInleimaniniasauwnnids (nested) aglunuuinges
QﬁmmﬂimLL@ia:Lmu%aﬁﬁuﬁLLamNamm@ﬂmg % 200 X 250 nal. losuiiuaaans
vasuuuaespiionmaniimadiulngfizwa 50 nu. vazfiae1aianasiis 36 X 36 nu.
#3810 X 10 Nal. %dﬁaaﬁmiﬂauiagmwsJanﬁmmadﬁuﬁlﬁmmmmauﬁmﬁl,ﬁ'uﬁu

wuudiassgiienmagiinia szadswnalasldveuiaa (boundary) ve9uyuy
ﬁi’waaan‘jﬁmmﬂiaﬂ I@aJLLuuwaamQﬁmmﬂn‘jﬁmﬂﬁmmauﬁU@ﬁ@mﬁuﬁﬂwmzmo
Qﬁmam%ﬁlﬂuﬁmﬂsﬁaaﬁu (regional forcing) 1T% 111 NAFL oy uazM3
I Audifinannansy uaﬂmﬂf:uumi"maagﬁmmﬂnﬁmﬂﬂ”@mmmﬁwmmiﬁmao
amumirﬁﬁ'gmm T Huanwidn W \ECoin lﬁﬁagaﬁwunﬁmam‘ua:mﬂmwﬁ
Lﬁmﬁ‘umﬂﬂﬁ'muﬂaanﬂﬁmmﬁluﬁﬁmﬁnm wazanansasin llrlunsdnsnanszny
laFaauiu LLuuaﬁmauQﬁmmﬂnﬂﬁmﬂmﬂmyﬁ@umi@Uanﬂﬁuﬁwﬁﬂﬂﬁﬁ@umuuu
Faaspfiomalanuiuas lagnislateyannuuudsasniomealaniduzauize ae
NN U LLamLmuai'maagﬁmmﬂgﬁmﬂﬁiﬁﬁuuwi%mmﬂuﬁaasj']a

1.5.2  1IUSYUINGUNSEOFIUNUURNG

fnsnudisufisunsdediunsdwinnuuuinassaninnleinialanasun
Auflugasnaunaiin de35mene 9 o

Wilby et al. (1998) ynmstasucuaeiulasldismstedin 6 wuy wui
Artificial Neural Network (ANN) Lﬂu”‘s'ﬁ'msﬁﬁﬂiz%w%mwﬁaﬂﬁqﬂiumim@ﬂ’mﬁ
Wanoshrdusassoniinraia issanlimansnssesmaiaduan-duudoladlndidos
A210934 (8799710 Haylock et al., 2006)

Wilby et al. (2000) 1/3puifisusSanmauneTuluuiinn Animus River basin
4 Colorado I@Ui‘ﬁﬁayamaq@;ﬁw%mmn National Centers for Environmental

Prediction (NCEP-reanalysis data) 833044301 WaewuI1mMIgadiudaeisnsneaiia
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lagld Linear regression liualnaifnaiunisliuuuiiaesniionmeaninie wananit
Murphy (1999) Wy Linear regression Model uazuuuiiasindainianinialiug
Tumsdesulndifinsiu lunsdediudunsiuuazamnpizessmilaafisuing 976
witaluglsy wanaNdi 9InMsdnsas Kidson and Thompson (1988) wuanulng
\aiuadTnImesianls Regression technique uaz wuuinaasniiameaniinie
(Wit 50 na2) Tumseiasan dumeTu CIVEHESEL @i’wqcﬂ Pa9anHaI19I00M e 78
wAsluiiaGuaua

Huflseusuiududanasssd 1990s Lﬂuﬁumdwmﬂﬂﬁlauuﬂmﬁ%’@Lﬁmﬁq@
°namﬁaWﬂWﬂIaﬂLﬁaamﬂmnﬁuﬁmaaﬁ"m%aum:aﬂ Aa ANNIUUIIVRITBINHEMA
(Extreme) L HU@NWEN v Aouds iRndn (Gordon et al,. 1992) 819370 Haylock
et al. (2006) lag Haylock vinmstasin luanniin (heavy precipitation) lawae
ananans lawld3snneadd 6 wuy uazitmsnawaias (dynamic downscaling)
2 wuu lagdsmamsadiaidu regression based Tonaafild large-scale GCM iu
predictor uaz station scale 11 predictand §aw3En1smenadasliuuudnassgiionmea
niina-HadRM3 ﬁﬁaa%iﬁ'umehaaa.gﬁmmﬂ‘[an-HadAMS damadIsuneuny
ﬁa%‘?@]mm@ma 7 aﬂﬂaﬁﬁuﬁuﬁﬁumﬂﬁ@Nu@n‘vsﬁﬂmaaamﬁq@]ﬁw%wm NAUDI
mMydnEwL ANN Saduismmeafiauuy regression 114 non-linear transfer
function mmmm@mmimmLLﬂiﬂiauluiauﬂmmﬁmﬂﬁﬁwmiﬁﬁﬁq@ ualond
NI9aUaLIININ ﬁﬂﬁm@ﬂ'ﬁnimwugumwaanﬂﬁmnm"l,ﬁ@i"'m'hm@;m’miﬁq NRANT
289N aFIUABATNIA ) Huniving funaANULANafiiinaInMwsIaeImMs
Ussafaisaunszan (A2 & B2) fenain Deugasliifiudn msluuudaegionme
Qﬁmmﬂ'mLLUULamLﬁam@mmiamwnﬁmmﬂluamﬂ@ﬁmmmﬁaﬁawé'l Gari
lumsinsniamenisalanwniomealuawaa aaslditmstediunasis wiau
ViiLLuuai’waaanﬂﬁmmﬁim%mmmu WAZNWINABINTUA LA TITaUNIZAN WALLLL

mMIdadindeitnaiasuaisnsiantefusstadasfiuannein madsey

WBULUUTaeINIRaINgal agﬂﬁﬁamswﬁ 1.1
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1.6 asuU

Arnmanautistasdud w.e. 2551 ladanuneneulumslfuuusiassang 9 1D
ﬁﬂmnm,ﬂ?iﬁml,ﬂmgﬁmmﬂﬂuaavlm a;ﬂvl,@?ﬁaﬁt

Boonpragob (1999) 3'1mmmsaﬁ”’mmwﬁmaamima"wuﬂmnﬂﬁmmﬂ
luawraavasdszimalngamsidIsuifisuuuudiaesglennialan 6 wuylaud
GISS (Hansonet al., 1988), GFD3 (Manabeet al., 1990), CCCM (Boer et al.,
1992), GF01 (Manabe et al., 1990), UK89 (Mitchell et al., 1989) waz UKMO
(Wilson et al., 1987) Wuin mwaﬁaaunﬂﬁmmﬂﬁugm(Baseline scenarios) 189
LLuuﬁhaaaﬁtmﬂlum's:ﬁagﬁuﬁﬁﬂ%mmmﬁ’uauvl,@aaﬂ"lfm‘1 Wi (1 x CO,) #
qmﬁgﬁua:ﬂ%mmﬁmmﬁmﬁammn@haﬁu LLa:LLmn@hamnﬁayamstszzmﬂﬁ
Vl,éTmﬂiTuﬁnmaaamﬁmaﬁ@nﬁmmﬂluﬂi:mﬂ"lmﬂ 74wy MUszne zwing
1l 1951-1980 (W.f. 2494-2523) muﬁyaqmwgﬁLLa:ﬁwsJusWULaauluﬂﬂﬂLﬂﬁa AT
gantduanite nane aztuan wasle I@mﬂagav{ugmmﬂuuuﬁmm UK89 fianu
LfimLuuQWﬂﬁaHaﬂwﬂluﬂszmeﬁﬁayﬁ'q@ wazdayaann UKMO uaz GISS fanulng
LAE9TBIRINN ﬁaLﬁaﬂmeﬁ"]aaaﬁv'amwfﬁumia%amwﬁmawaqqquﬁLLa:tme
Lﬁaumaamuﬂﬁsmu,ﬂmgﬁmmmﬁaﬂ%mmﬁ”mms‘uauvlﬂaaﬂvl,srj@irl,ﬁmlxwﬂuaaal,vh
(2 x CO,) iRadnunanTenuiSdamsddsuulasiufinazsiavasi 'l

mazmm‘wmaaaamwnummﬂ‘l,uamﬂm (2x CO 5) mmwuﬁﬂaamﬁmmﬂ
Iaﬂmmuﬂa UK89, UKMO iaz GISS ‘nLLammmiLwwummammnumammmau
ez I AL AN AT N AN ST ILARLUUUSA0Y G9uFaaluaIT197 1.2-1.3
e gﬂ‘f‘i 1.6-1.7

e
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dl = = a dl = a L
A1379N 1.2 LﬂiﬂﬂLﬂﬂqu%ﬂNLﬂaﬂ'ﬁUL@]E]%“UE]\‘]I]’SZL‘YI?IVLV] Uluamwnuummﬂﬂaaguu

(Base case) filFunahaasusulasenloddaiin 1 v (1xCO,) uas

{ a & A & )
swinalladTinuisaivanlasanladiinaudu 2 i (2xCO,) an
wuudaesssnngiiermealan (GCMs) 3 wuudia UK89, GISS wazUKMO

(Boonpragob, 1999)

Scenarios Mean monthly temperature (°C)

Jan | Feb | Mar | Apr | May | Jun | Jul [ Aug [ Sep | Oct | Nov | Dec | Avg
Basecase | 21.9| 24.3| 26.4 | 276 | 27.3| 265 259 259 | 257 | 24.7 235 221 | 25.15
UK89 26.2 | 282 29.7| 302 | 29.8| 29.2| 29.3| 288 | 28.4 | 26.9 278 | 27.3 285
GISS 272 | 285 | 30.7| 317 31.3 30 29[ 29.9] 295 285 27.7 | 26.8 29.2
UKMO 248 281 31.3| 31.3| 301 | 291 | 289 | 291 29.1| 28.8 205 26.2 28.9

Temperature differences from 1xCO,,

UK89 4.3 3.9 3.3 2.6 2.5 2.7 3.4 29| 27 2.2 4.3 5.2 3.3
GISS 5.3 4.2 4.3 41 4 3.5 3.1 41 3.8 3.8 4.2 4.7 4.1
UKMO 2.9 3.8 4.9 3.7 2.8 2.6 3 32| 34 41 6 41 3.7

—+—Base case
—a—TUKS9
—a— GI5S
UEMO

January

February +

March +

June +

August +

September +

Novenhber

December
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Lﬂ%mﬁm_lqm%gﬁmﬁmwmﬁawaaﬂi:mﬂ"lﬂaluﬂ%gﬁu (Base case) fi
Yanmiaasuenlasanladfaidn 1w (1xCO,) wazawaaLdadSan e
msvenlasenlodfndwiu 2 wh (2xCO,) MnuuuaasgnInniamealan
(GCMs) 3 wuufa UK89, GISS uaz UKMO (Boonpragob, 1999)
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‘!l = =) a qo, Adl = a
A1391 1.3 LTgunsudIu i blafgI LA ENIJ’EZL'Y]?IVL‘Y] ﬂl%ﬁﬂ?WQNa’]ﬂﬁﬂ

2911 (Base case) Nivsnnmiaaisuenlasenlodaadu 1 1vi (1xCO,)
A - o & ¢ a & \

wszawaaladSinaioaivenlasenladiatmiu 2 i (2xCO,) 310

uwuuiraasamwnisnmalan (GCMs) 3 wuufia UK89, GISS and UKMO

(Boonpragob, 1999)

Mean monthly precipitation (mm)
Scenarios
Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Avg.
1xCO2 17 22 50 100 209 229 277 298 | 294 157 ! 34 | 1758
UK89 31 33 4l 163 327 | 248 201 285 329 | 188 62 42 | 2070
GISS 17 21 49 87 172 | 225 328 | 285 | 302 139 4l 37 | 1733
UKMO 13 14 30 97 233 | 285| 352 274 | 246 | 177 82 40 | 1843
Precipitation differences from 1xCO,,
UK89 14 1 21 63 18 19 14 -13 35 31 -9 8 312
GISS 0 -1 -1 -13 -37 -4 51 -13 8 -18 0 3 -25
UKMO -4 -8 -20 -3 24 56 75 -24 | -48 20 1 6 85
400
—+— Bamcas
—&— K38
——GS
UKM
0 f f f f f f f f f f
E E 2 = =2 £ = =2 =T T £ Z
§ £ = ° < 2 &8 ¢ ¢
= = £ : Z
sufi 1.7 WinuifsudSuonhdwaisnodeuvesdszinalngludeqiu (Base case)

ndsummzarsvenlasanloddaidu 1 i (1xCO,) uazewinaiiladTuim
o O . . -
faasvenlasenlodidndwiu 2 wh (2xCO,) MnuuUTRBIEMIND T

1an (GCMs) 3 uuy fia UK89, GISS and UKMO (Boonpragob, 1999)
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