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Table 1  Basic characteristics of climate models
(L2 [P KA PR T URAR il TR =X
. . ARPEGE V3 NERSC-MICOM gt ISBA
BCCR_BCM2_0 Wk 763 131 VIL3S(1.5° x1.50)  VERSCIRELA ARPEGE V3
T47131
~ P o °
CCCMA_3 JIEYN (3.75° x3.75°) 129(1.85° x 1. 85°)
. . . Arpege-Climatv3 OPAS8. 1 .
CNRMCM3 E 421452, 8° x2. 8°) 131 Gelato 3. 10
e N T63L18 MOM2. 2 131
CSIRO_MK3 AP (1.875° x1.875°) (1.875° x1.875°)
. AM2. 1 M45124 OM3 50
GFDL_CM2_0 £ (2. 5° x2.0°) (1° x1°) SIS LM2
AM2. 1 M45124 OM3. 1 L50
GFDL_CM2_1 £ (2. 5° x2.0°) (1° %1%} SIS LM2
GISS_AOM FEH L12(4° x3°) L16 14 14-5
GISS_E_H EH 120(5° x4°) 116(2° x2°)
GISS_E_R [ 120(5° x4°) L13(5° x4°)
TAP_FGOALS HiE GAMIL 42130 LICOM1.0 NCAR CSIM
(2.8° x3°)
INMCM3 1k 5 1057 120(5° x4°) 133(2° x2.5°)
IPSL_CM4 % L19(3.75° x2.5°) LI9(1° ~2°) x2°
. T421.56 144
MIROC3 HA (2.8° x2.8°) (0.5° ~1.4°) x1.4°
. T106L56 147
MIROC3_H A (1.125° x1°) (0.2812° x0. 1875°)
ECHM4 HOPE-G
3 fiti ;
MIUB_ECHO_G 11 [5] T30L19 42 120 HOPE-G
ECHMS OM 141
, . .
MPI_ECHAMS faE 163 132(2° x2°) (1° x1°) ECHMS
o T421.30 123 g
MRI_CCCM2 HA (2.8° x2.8°) (0.5° ~2.5°) x2° SIB L3
CAM3 T851.26 POPI. 4.3 140
NCAR_CCSM £ (L45x1.4%) (0.35 - 1.0°) x1.0° CSIMS. 0 T8S CLM3.0
CAM3. 6.6 POP1.0 132
D L nl m
NCAR_PCMI K T421.18(2. 8° x 2. 8°) (0.5° ~0.7°) x0.7° CICE LSMI 42
UKMO_HADCM3 o [E 119(2.5° x3.75°) 120(1.25° x1.25°) MOSES1
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P, I AreGIS FH At pg 28 (8] 20 A DU BETHE ] 15
)23 [ AH 5 A %L 8 d Mann-Kendall (E 280 45 46
PO SRS 98 AR K B, Mann-Kendall 46 56 7 2 H 5t
RGAGUfEEH ) Z MR ARS A0 %k Mann-
Kendall 4656 A5 2408 M — 2 19 73417, A 52 D J 5
(EITL, 38 T K S0 RGRAF AR IE S 0 i B
THETRTE T L RE W8 5728 T4 14 i 8] 0528 X 3
JE— i B SR T5 95

2 R S Rl

2.1 1961—2000 4 3N 542 bk &5
%2 A 1961—2000 4 AR #4575 R K 2= 1Y

B/ I b5 i 2% 2 WT LA Y I i ek (1961 —
2000 4F) N Z AR B 10,21 °C &R
P AR BE 1A A, r A A B 48 ) <
AR T LI, 55 W0 DA 22 53 d5e /N 2 GISS_AOM
R, B KA GFDL_CM2_0 5. GFDL_CM2_0,
GISS_AOM .MRI_CGCM2 NCAR_PCM1 # 5 i fi 2
G R BT 0. 1 B EH KPRy, CCCMA_3 |
IPSL_CM4 |NCAR _CCSM # =X /) #H 5¢ £ 2073 il 72
0.36.0.31.0.36, i@ 1 0.05 I 3 MoK 1 K
¥ CNRMCM3 MIUB_ECHO_G iz 4 A &S
B ({4 2504 B2 0. 50 .0. 54 0. 52,0 63 , #4381
T 0.01 5 2 PTG 56 A% O AR Y 23 [
O3 AU ER AT, 25 LA G R ECERIA 3 17 0.7 LA L.
1961—2000 4F-3-H4F [ K 2k 535 mm, 26 KR
SRR B K AR ADE R i, R A CSIRO-MK3 #8
=174 455 451 W% 1 15, GISS _E _ R, INMCM3 ., MIUB _
ECHO_G #isUHIEE S C (T HAHC R B2 0. 27 |

R2 19612000 FE KRS FREKERELY ML

Table 2 Statistical comparison between simulated and observed annual temperature or precipitation during 1961—2000

- ERAR SERRK
ZAREYY/C AR/ C TIPSR AR SRR AL 24 /mm ARiE2E/mm TR R S AIMSE R AL

pURIUREED 10. 21 0. 63 535.07 103. 97

BCCR_BCM2_0 7.41 0.58 0. 09 0.74 713. 44 110. 45 0.02 -0.26
CCCMA_3 4.89 0.57 0.36 0. 81 901. 08 91. 61 0. 05 0.32
CNRMCM3 8.45 0. 66 0.50 0.76 679.92 87.38 0.25 -0.27
CSIRO_MK3 5.92 0.56 0.02 0.76 516. 87 76.25 0.20 0. 11
GFDL_CM2_0 3.29 0. 80 0.27 0.76 704.93 123.32 0.10 0.54
GFDL_CM2_1 5.88 0.78 0.20 0.83 650. 26 106. 31 0.14 0.32
GISS_AOM 10. 08 0.67 0.38 0.77 538.63 77.27 0. 05 0.07
GISS_E_H 9.08 0.63 0. 05 0. 80 835.19 115.77 0.44 0.21
GISS_E_R 8.13 0.59 0.15 0.72 753.82 124. 00 0.27 0.23
IAP_FGOALS 7.23 0.50 0.01 0.72 919.90 107. 54 0. 14 0.53
INMCM3 5.46 0.75 0.02 0.73 859.63 109. 66 0.29 0.26
IPSL_CM4 4.54 0.61 0.31 0.76 539. 46 70.53 0.24 0.18
MIROC3 10. 00 0.52 0.02 0. 81 697. 08 81.73 0.10 0.48
MIROC3_H 9.76 0. 60 0.23 0.75 813. 67 92.26 0.20 0.45
MIUB_ECHO_G 6.51 0.85 0. 54 0.71 627.75 70. 49 0.30 0.29
MPI_ECHAMS5 8.98 0.53 0. 00 0.81 807. 48 130. 50 0.08 0.34
MRI_CGCM2 7.71 0.51 0.31 0.77 622. 15 717. 80 0.03 0.03
NCAR_CCSM 7.03 0.53 0.36 0.83 734. 47 91.07 0.13 0.17
NCAR_PCM1 5.61 0.75 0.28 0.76 804. 28 89.25 0.07 0.11
UKMO_HADCM3 7.14 0. 63 0.13 0. 80 630. 41 78. 45 0.01 -0.04
E£HA 6. 82 0.32 0.52 0.79 719. 82 25.70 0.21 0.24
H£45 B 7.40 0.23 0. 63 0.80 724.73 28.35 0.49 0.33
£45C 7.14 0.30 0.11 0.79 723.73 22.65 0.28 0.30
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R, MIUB_ECHO _G #5 2% 1 22 485 X 8 4 48 1 =5
[ FH 5 R 0550k 0. 50 F110. 47, ZHERUE = T, MI-
UB_ECHO_G #1153 [A] A1 56 22 BRI = T 24552
Bt 254 AR FE Bl BT, B A0 IR A5
IR AR A4t

3 20112050 ESET{LEER

3.1 SERTAERTM
BI1 S 3 B HERCR 5 AR AR IR 28 1k
P,k 4 R 3 FHERE ST 2011—2050 4F - 22 A1
AP IR 1 RN 4 thal LU AR SR
PSR T A, IO 2 (7 e 2 B e Y L T
F#OBRT Bl {5~ MIUB_ECHO_G #ixC 1 %K Z=. X
FOCEE — M A AP A i ) 1 v A 4 0
Z(AIBIEE T H0.38 C/(10 a) , A2 |55 F N
0.46 °C/(10 a) ,Bl 15 T/ 0.25 C/(10 a)'™',
HA AIB {5 T MIUB_ECHO_G ML A
IR & T4 EDKF, 4351 0.47 C/ (10 a) il
0.41 °C/(10 a). Al1B 45 ,MIUB_ECHO_G f& 5
(AR A i E, i 0.57 C/(10 a) , ZRIALE
AR R . A2 1 &, MIUB_ECHO _G
AR 2 461 2 A 5 0 2 O A R G IR R . B [
T, MIUB_ECHO_G 53X J2 Fk 25 1 14 it dre th , 24885
o 2 R me ke, R R 450 0.41 HI
0.24 °C/(10 a). 3 FpHECE 5 F, MIUB_ECHO _G
BB AERIRAE 7. 68 ~8. 18 C 2], M E A
AEERARTE 8. 20 ~ 8. 84 °C , BixUAR & I AF 4 IR 22w
B F MIUB_ECHO_G 58,

&3 20012010 FEHRB S FREKSHELY WM ELE

Table 3  Statistical comparison between simulated and observed annual temperature or precipitation during 2001—2010

T AER R ‘ AEREK ‘
ZAF/C O RPHERE SEMXRE AP/ mm WAL =EACRE
A2 10. 96 0.10 0.81 870. 98 -0.02 0.50
MIUB-ECHO-G AIB 10.35 0.45 0.80 939.98 -0.06 0.50
BI 10. 50 -0.42 0.79 867.05 0.48 0.46
EhA 7.41 -0.60 0.85 746. 25 -0.20 0.42
H£45B 7.91 0.32 0.86 747. 10 0.03 0.47
£45C 8.00 -0.31 0.85 731.43 0.35 0.46
pURIIEEY 11.20 488.09
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Table 4  Annual/seasonal temperature change rates and annual

average temperature under three scenarios during 2011—2050

THiE/ (C/(10 a)) SR/ C
i 5t MIUB_ EZ2 5y MIUB_ 2R

ECHO_G b ECHO_G b

AE 0.47 0.41 7.68 8.84

% 0. 40 0.35 7.28 9.23

AIB 3 0.37 0. 47 19. 85 23.11
Fk 0.54 0.44 9.58 9.14

& 0.57 0.38 -5.99 -6.10

4E 0.24 0.31 8.18 8.20

F= 0.25 0.24 8.18 8.55

A2 " 0.26 0. 34 20. 45 22.33
b 0.20 0.27 9.74 8. 66

& 0.26 0.38 ~5.64 -6.74

s 0.25 0.22 7.74 8.55

#  -0.03 0.19 7.57 8.97

Bl o 0.37 0.24 19. 83 22.80
Fk 0.41 0.21 9.69 8. 84

& 0.25 0.22 -6.12 -6.40

3.2 BEKEUEETHI
B2 g 3 FhHEHCN 5T AR5 oK A2 A

Future trends of annual average temperature anomalies under three scenarios ( Relative to simulated data of 1961—1990)

#3225 3 MR T 2011—2050 4ERE K Y42
R (mm/a) MIZAFEF-2 (mm). i 2 F15E 5 AL
B AR 3 B ST, 2R A4 IR K 22 B
% B T BLg R T By MIUB_ECHO_G #5. 1£
ALB i35, AR UHR B = [k s (3%, AR f
S350 1,08 #1087 mm/a, Hok 4 2. Al —1F &
', MIUB_ECHO_G 5= i) Bk 4 7 0] &2 Bl /D s 3
AR S35k - 0.20 1 -0. 15 mm/a. A2 5T,
MIUB_ECHO_G A=A AU AR & R B A 22 AL il 2
FEAR B, B FERR K e 2, HoUOh 52 Bk
%, A S AE T MIUB_ECHO_G #8304 =K 12 2L
Pl A AR & A B AR AL BL R 3R
AR R A S B /D s %, MIUB_ECHO_G
S & o O R S L T R e M
KI5 3 MR SR, MIUB_ECHO_G £
U ) 2247 35 2R TR B B TG {EL, ek
(AT A2 BO R AR o 35 O AR, KT AR T 4R
2 2 X5 B B K EAT S8 AR A 0 (RTINS )
ALB 55T ,MIUB_ECHO _G #HE B AY [ 7K 5 LA
2013 AR AL L, B HHE K. A2 {5, MIUB_
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Fig.2  Annual precipitation anomalies during 2011—2050 under three scenarios ( Relative to simulated data of 1961—1990)
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Table 5  Precipitation change rates and annual

precipitation under three scenarios during 2011—2050

K AR AL (mm/a) oK Z 41/ mm
15 MIUB_ Z AR MIUB_ 2R
ECHO_G #5 ECHO_G B4
4 1.27 1.91 711 753
% 0.55 0.41 208 204
AlB b7l 1.08 0.87 289 369
#k -0.2 0.35 147 134
% -0.15 0.28 65 46
4E 2.05 0.97 678 748
#* 0.53 0.29 181 208
A2 " 0.39 0.22 293 365
k 1.23 0.43 142 128
£ -0.09 0 62 46
M -0.92 0.89 662 769
% 0.47 0.41 184 205
Bl " -0.26 0.41 292 380
#*  -0.89 -0.01 126 138
&K -0.14 0.07 59 45

4 ZEigfniTie
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3,20 A AR 2 22 455 20 AR A 2 g Tl
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POmARR. B K 1 22401 B ADUE 22 5000w s, (H B R
() 28 SRR 3. 25 Hu AN 5, MIUB_ECHO _
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T A S B i 3, (RS04 T ) W B S [, 22 5%
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P AE A A THE R 5 T 2 E K, 43508 0.47 i
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Evaluation of the simulation performance and projection of climate
change by IPCC AR4 global climate models on Haihe river basin

FANG Yu'? JIANG Tong® ZHAI Jianging” SU Buda® TAN Feng'” LI Xiucang'*
1 School of Remote Sensing, Nanjing University of Information Science & Technology, Nanjing 210044
100081

2 National Climate Center,China Meteorological Administration, Beijing

Abstract The temperature and precipitation observation data in Haihe river basin during 1961—2010 are used to
evaluate the simulation performance of 20 IPCC AR4 Climate Models and Multi-Model ensemble. The results show
that all the climate models underestimate surface air temperature , and spatial correlation coefficients reached 0. 7.
Most climate models overestimate precipitation in the Haihe river basin. Only a few models( MIUB_ECHO_G model
and Multi-Model ensemble) show roughly consistent with the observation data. The projection results show that the
temperature would increase , especially under SRES-A1B, the annual temperature increase is higher in Haihe river
basin than in other parts of China projected by all climate models. Future precipitation would rise too,and significant
precipitation increase is projected by all models under SRES-A1B and SRES-B1. The spring precipitation would in-
crease significantly under SRES-A2. Catastrophe point of MIUB_ECHO _G model appears in 2013 under SRES-
A1B,when precipitation would increase drastically. While under SRES-A2 | catastrophe point of MIUB_ECHO_G
model and Multi-Model ensemble appear in 2031 and 2001 , respectively.
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