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Fig. 1

Climatological freshwater flux from reanalysis (a) and climate simulations by 13 coupled climate models (b—n) ,

multi-model ensemble mean (0) and multi-model ensemble mean of precipitation (p) during 1980 to 2005

PEACREARE AU ) 26 ) o 3 1 3R K Ja B R AR

PR 25 BE o0 A IR AE (1AL 2) 5 B2 i) b 2 80 MUK 2



T RSFSCEF . CMIPS S5l TR iR Kl 228 Ak

13

fii o AEJEAE AR A A5 R B iR S 7 — E )
W2, TR R 1 ASE 7 7 IRoKE & 14
] G AT FE R T DX AR AT — A~ B S ™ e L B A i
TR K B R TR LB A X R 2 E T
RN AR T A S 3 AR B 4 A L M B TTCZ i 3K
B PR 1T 10°S B3 A5 480 1% 3 /K G o 5 /N
AR 50 Z B A TRCOR IR 22, 7 H WA AE

RXFESH A /ME L (H 2 2R G RS R Z W B 4 T
1T ARZER . A0, 2l TR 107S B ik /K i
S RN BT AR R ARG X R 2= .
A AR 25 R /N T S A 45 2R L A ) 2 AL £
20°Z [A] A IX 48 » 52 00 -5 2 R A 4 4 2R 1 1R 22 e R
RERZIKE] 1 m/a, BERTNF . S0 5 246 3R RAE Y
BAU A RAT B ) — St

ESN

% a. 48 | RIRITE

E o AR _
& R/ ME

E — BAF A

T

&® g

P N \l

H o oL i
%

-4

Pokim L ) /m-a”!

YOI RLE R -3 /m. !

Bl 2 £ 1) P39 K58 1k 1 4 B 4 A

Fig. 2 Latitudinal distribution of zonally averaged freshwater
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Fig. 3 Taylor diagrams of the reanalysis and simulated freshwater flux on the tropical Pacific Ocean. A represents the re-
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Fig. 4 Space distribution of the first EOF of monthly freshwater flux (a represents the reanalysis results,b—n represent

the results of 13 climate models and o represents the results of multi-model ensemble)

IOEE

R T & i R e Ol TS 7 A
Nino3 8 4UAR 47 i AH G M AH C R BR8] T —0. 91,
M52 EOF 43 #755 — 545 i 7] )37 51 5 Nino3 48 %411
KR WA Il B3 2 MIROCS #555K, HAH 56
REABACH —0.37, ZHRIEG S0 H A Prk
A —0.42, FRATRI, T 80MH HH E R
KRR ARZ . BB Nino3 45 %A &
U5 PO I BE AR AE B AR 2 DU S BT R IR
K 5 A A Nino3 HE 8O M B 22 s WL 4t
() Nino3 8% & SO BB — 2 ik 5.
CESM1-CAMS5 Jy 5], EOF 27 — #5525 ) isf 6] 5 5] 5 08
¥ Nino3 fé%ﬁz*ﬁa‘é%i&zj@—o 21 8 5 E AR Y
Nino3 5 %5 (14 A 5 PE 20 @5 ik — 0. 88, [FIAEME OL T,
MIROCS Hy45 5 5 2 w3k —0. 96, 3% 0 2 X
AR By BB AU YR /K 2 9 AR PR AR AL R AE L 155 08
AEFTE— 22 5. R .S 56 R 13 4~
B, AN 2 AR RO 20 19 47 B RUEE 3R UK
i A — RS AR S5 AU Y Nino3 5 BUA R 1 1Y AH 56

P, Ffn MIROC-ESM, HiAH 241 LA —o0.17, Bp2%k
B LB & 58 Nino3 $5 801 & SCANIE A 1 e85
B A A B AN R A% B4 L IR /K 5 &2 ENSO 52
M) P 4F PR AR AL FRAIE
3.3 ARAASBEBERTRAKBESHETH

3 PPAL AN 1980 — 2005 4F IR 7K 38 it 1Y)
B FATT K OB AR I R4S 7 BLIR /Kl it AR b 1Y)
23 (A RRAE , H 2R AR 5 i 2 R0 1 p T s X
L5 . ARSCHE 1980—1999 4F W F- 3 285 o 4
AR ZS § TR R 1 RS I g SRy 2080 —2099
EPEAS il 2R G 0 7 1 LA A 1 221
R M I PR THIR K GE AR AR R AR R S R
A2 4k, Z R 148 B 1% 0 BCC-CSMI1-1 Al MRI-
CGCM3 152 20 P T Sul g A8 4005 5, PRI O T S
FROR A S AR ST IR K B TG L 3R T X
A S R, E R 6 2R G A R AT UG
T, A BRAR 23 3 BOR K A8 AL 2R 4 A A
R TE DB e 2 Y 0800 o T AE S AT DX B A i
K. 78 5 FAE R ORI T 0 SORI L R VPG VR £ T



16 W 38 &

a. Reanalysis 24%
N ‘i?‘—fﬂ

b. BCC-CSMI-1 16%

N d. CanESM2 37%

S "E60°120° 180° 120° 60° W

e. CCSM4 24%

E 60°120° 180 120 60° W E 60°120° 180° 120 60°W

i INMCM4 20% 1. MIROCS 38%

E 60°120° 180° 120° 60° W

E 60°120° 180° 120° 60° W
m. MPL-ESM-LR 35%

0.06
0.04
0.02
0.00
S ; : S X = -0.02
E 60°120° 180° 120° 60° W F 60 120° 180°120° 60°'W S T 60" 120" 180°120° 60° W -0.04

5 EHIRKIE G EOF 43 BT 55 — B 0 25 (8] 43 70 (a S FE A BT B 25 5 b—n 9 13 M IS5 R o W E R E ALY
Fig. 5 Space distribution of the first EOF of annual freshwater flux (a represents the reanalysis results.b—n represent the results

of 13 climate models and o represents the result of multi-model ensemble)
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the difference under RCPA4. 5, the second column represents the difference under RCP8. 5 while the third column represents the
difference between two scenarios, RCP8. 5 and RCP4. 5)
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Fig. 7 Latitudinal distribution of zonally averaged freshwater change under RCP4. 5 scenario (a) and RCPS8. 5 scenario (b),

the quantities of climate models that have similar change with the multi-model ensemble
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Freshwater flux variations based on CMIP5 climate models

Zhang Shouwen'? , Wang Hui’ ,Jiang Hua’ ,Du Ling'

(1. College of Oceanic and Atmospheric Science ,Ocean University of China ,Qingdao 266100, China;2. National Marine Environ-

mental Forecasting Center ,State Oceanic Administration , Beijing 100081, China)

Abstract; Reanalysis precipitation datasets from Global Precipitation Climatology Project (GPCP) and evaporation
datasets from WHOI OAflux project are used to evaluate the historical freshwater flux from 13 CMIP5 climate
models. The results show that all models could capture the climatological space distribution while the double ITC-
Zs are widespread and the tropical ocean is the region with most significant uncertainties among the models. Latitu-
dinal distributions of zonal-mean freshwater and their seasonal variations are broadly captured by most of the mod-
els. But the models’ results are smaller than the reanalysis data, freshwater simulation between 10°S and the equa-
tor shows significant bias because of the overestimate of freshwater in the January. On the seasonal timescale, the
models show good result in the North Hemisphere, but have some deficiencies in the South Hemisphere. On the in-
terannual timescale, the models could provide a suitable simulation of freshwater space distribution induced by EN-
SO, but they are deficient in simulating the temporal characteristics. Results of multi-model ensemble are superior
to single model in all respects of evaluation. Tropical and sub-tropical ocean will change significant under the cir-
cumstance of global warming, where used to be dry will be drier and wet will be wetter. Spatial distribution pattern
will not change markedly under different scenarios, but the amplitudes of freshwater flux and the consistency among
the models will strengthen under RCP8. 5 compared with the RCP4. 5.
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