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Abstract 19 IPCC (Intergovernmental Panel on Climate Change) AR4 (Fourth Assessment Report ) climate models
with the human emission of SRES (IPCC Special Report on Emissions Scenarios) A2, A1B and Bl have been em-
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ployed to project the annual, seasonal and monthly wind speeds over the three sub-regions of China and the entire
China for 2000 - 2099. The study also adds the projections of a new coupling climate model, BCC_CSM 1.0.1,
which was developed for IPCC AR5. Therefore, 20 climate models have been used in this research. As projected by
20 climate models with SRES A2, A1B, and Bl, (1) the annual mean wind speeds in China for the 21st century de-
crease slightly, especially for SRES A2. (2) Among the four seasons, the wind speeds in winter decrease in the
whole China and the three sub-regions. It is because the winter monsoon over East Asia weakens due to the global
warming. The wind speed in summer over most of China increases as projected by a number of climate models. It is
associated with the stronger summer monsoon over East Asia in the 21st century as projected by the climate models
with SRES scenarios. (3) Compared with the model simulations for 1980 — 1999, the annual mean wind speeds dur-
ing 2011 - 2030 decrease slightly for SRES A2 and do not change for SRES AlB and Bl, respectively. The wind
speeds during 2046 — 2065 and 2080 — 2099 for the three scenarios decrease more obviously than 1980 — 1999 and 2011 —
2030, respectively. (4) The wind speeds in winter (summer) for the three periods decrease (increase) relative to
1980 — 1999. (5) The geographical distributions of wind speed changes are different in winter and summer in compar-
ison with 1980 - 1999. In summer, the increasing wind speeds are found over northeastern, northern, and central
China. There are not obvious changes in other regions. In winter, the decreasing wind speeds over most of China are

noticed, except for northern Northeast China and southeastern Tibet. More than 50% of the models project the pat-

terns of wind changes conformably. It has a certain reliability.
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Table 1 Brief description of global climate models and the design of the 21st century experiments
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Fig. 1 Sketch map of the three sub-regions in China
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Table 2 Trends of the annual mean wind speed changes for SRES A2, A1B and Bl in the 21st century in the three sub-regions and

entire China [2011 - 2099, units: (m/s)/100 a]
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Fig. 2 Evolutions of annual mean wind speed changes during 2011 - 2099 (a) All models ensemble; (b) ensemble of the models with good

patterns; (c¢) ensemble of the models with good change trends; (d) mean of BCC_CSM1.0.1 and CCCMA_CGCM3

x4 FR2, BEARTFHYNEENLES

Table 4 Same as Table 2, except for the four seasons

s/ Y JLEe VU AR R £[H
A2/16 1H —0.06(6/3), —0.4~0.1 0.0(8/6), —0.2~0.4 —0.02(6/5), —0.3~0.2 —0.04(4/1), —0.2~0.1
A2/16 45 —0.11(11/3), —0.5~0.2 —0.01(6/6), —0.5~0.3 0.01(3/4), —0.2~0.3  —0.05(6/3), —0.4~0.1
A2/16 7H 0.05(5/8), —0.1~0.3 0.02(6/6), —0.3~0.7 0.15(4/10), —0.4~0.9 0.06(3/7), —0.2~0.5
A2/16 10 —0.09(10/2), —0.4~0.2 —0.09(9/2), —0.3~0.1 —0.06(9/4), —0.5~0.4 —0.09(13/0), —0.2~0.0)
Al1B/20 1H  —0.05(10/5), —0.4~0.1 —0.03(5/6), —0.5~0.2 —0.06(12/3), —0.4~0.3 —0.04(9/3), —0.3~0.1
Al1B/20 4 A —0.02(9/3), —0.2~0.4 —0.02(7/4), —0.3~0.4 —0.01(6/9), —0.4~0.3 —0.02(8/4), —0.2~0.2
A1B/20 7H 0.03(3/7), —0.1~0.2 0.01(7/5), —0.3~0.6 0.17(5/11), —0.2~1.0 0.06(3/6), —0.2~0. 4
A1B/20 104 —0.06(11/3), —0.3~0.2 —0.03(7/3), —0.3~0.5 0.06(2/11), —0.1~0.4  —0.03(5/5), —0.2~0.1
B1/18 1H  —0.05(10/3), —0.2~0.2 —0.04¢8/5), —0.3~0.1 —0.05(6/3), —0.4~0.1 —0.04(7/2), —0.2~0.1
B1/18 4 A 0.0(6/4), —0.1~0.4 —0.01(4/4), —0.2~0.1 0.03(5/9), —0.1~0.2 0.0(4/4), —0.1~0. 2
B1/18 H 0.01(3/5), —0.1~0.1 —0.01(6/3), —0.4~0.3 0.12(3/9), —0.1~0.7 0.03(4/6), —0.1~0.2
B1/18 10 H —0.02(8/3), —0.1~0.3 —0.04(6/4), —0.3~0.2 0.06(3/10), —0.1~0.1 —0.01(5/1), —0.1~0.1

i BRI R 25 BIRSORFIE D IEE.
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Table 5 Mean wind speed changes projected by all models (units: m/s)

AlB

Bl

A2
1A —0. 05 (0. 04~—0. 29)
4] —0. 04 (0. 27~—0.51)
71 0. 06 (0. 78~—0. 06)
10 A 0.01 (0. 25~—0.11)
4 —0.01 (0. 12~—0. 04)

—0.06 (0.08~—0.51)

—0.04 (0.10~—0.48)
0. 02 (0. 83~—0.55)
0.02 (0.61~—0.17)
0.0 (0.16~—0.05)

—0.06 (0.24~—0.54)

—0.05 (0. 07~—0.51)
0.02 (0.74~—0.53)
0. 04 (0.67~—0.16)
0.0 (0.16~—0.05)

Ve P HIAEN 20112030 4FIH; 1980~1999 45 455 PRI A A LT .

Fz6 EFERS, BHFH 2046~2065 &

Table 6 Same as Table 5, except for 2046 — 2065

AlB

Bl

A2
1A —0. 05 (0. 06~—0. 27)
4 H —0. 04 (0. 35~—0.52)
7 0. 06 (0. 76~—0.13)
10 A —0.01 (0.22~—0.11)
4 —0.02 (0. 13~—0.09)

—0.08 (0.05~—0.54)
—0.05 (0.07~—0.49)
0.05 (0, 77~—0.43)
0. 01 (0.56~—0.16)
—0.02 (0. 11~—0.10)

—0.10 (0. 06~—0.61)
—0.02 (0.25~—0.49)
0.02 (0. 84~—0. 44)
0.01 (0.62~—0.17)
—0.01 (0.13~-—0.09)

TE: PR 2046~2065 4E3% 1980~1999 45 HAM# 5.
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Fig. 3 Geographical distributions of annual mean wind speed changes during 2011 - 2030 relative to 1980 = 1999 projected by each model
for SRES A2
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Fig. 5 Geographical distributions of percentages of model numbers with positive and negative changes of annual and seasonal mean wind

speeds during 2011 - 2030 for SRES A2, A1B, and Bl: (a) Annual; (b) winter (Jan); (¢) summer (Jul). Positive (negative) values indi-

cate that the model numbers with the positive (negative) wind speed changes exceed 50% of the total model numbers
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®7 BFXRS, BATHH 2080~2099 £
Table 7 Same as Table 5, except for 2080 — 2099
A2 AlB Bl
1H —0.07 (0.04~—0.31) —0.09 (0.07~—0.60) —0.09 (0. 08~—0.54)
4 H —0.07 (0.05~—0.61) —0. 04 (0. 28~—0.55) —0.04 (0.22~—0.51)
7H 0. 10 (0.74~—0.22) 0. 05 (0. 79~—0. 36) 0.04 (0.70~—0.47)
10 A —0.05 (0. 13~—0. 21) 0.0 (0.54~—0.14) 0.04 (0.62~—0.13)
4 —0.03 (0. 07~—0.13) —0.02 (0.07~—0.16) —0.01 (0.13~—0.10)
s SRR 2080~2099 4E78 1980~1999 45 HARIH 5,

JRGEAE =R F 2/, HoE 21 T2 oy /)
FEEEME R (L 5. 6). MR (] 6) K
B+ ZRACACER . BT H i BT PG R e S XL
I AR s DX R i /o 3 50 00 15X Tt il
21 {20 v JUY AT - 249 X A A A7 AR AR AR (T
). b, 21 el rp i, ZRALIEER . BT
RV P 0 XL R A AR RS e DX XL /) 11
AL BA —ERATEE (Em .

I3 AR AL R R, A2, ALB R BT 5
e 21 2 R A A R s 1X I 1 DX S
Ko & FEXED WL 6 FIE 6). Bk KUH
A . 5 21 BRI E R A 21 1
P& (5 PN G5 e B
K.

21 el i A 3 M AR AR 1 23 A1 1 O 5
2 VL2 W16 0L, 3 2 [ PP AL SR AN AR L s XK
AR, A X XGE TC W] A A sl m i /s 4 Z
B T ARACILER AP RCR B Ak, o R0 X XU
B/ (B 6, 3 6) . 75 E 24K b IX it 5096
B —Hom Bl R A e, By —Emyal
fRBE ()

4.3 2080~2099 £ X4

21 25 21 el R AR, =R &
A E ARG 20 T 20 R4 42 XU A /)
G D). FRE. 21 {225 X AE e Ak 5 21
JLUEAA BB B~ (VN | o | N o 0 I R i W L
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HABEEE (&)
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SIS 2 XU e R A 2 R
P80/ N Y WG JRE K

(2) ZMiERT, &% (%) 2EEHRGHE
BN GG s, A =0 ER b XX H v/ AR B2
WE KT HABHBIX . I = 2R R — 1 B0 1 XX 4 R
FEmE R HAL X, AR EsE, &4F (H
) KRN A FREEOK

(3) 21 W (2011~2030 4F), i [E X ]
AR KGR A2 5 TR/, ALB il BL g T
AP WG TC AR, 5 20 AR IARLL, A2,
A1B il Bl {5 FAEW — St fifh 21 a2 v .
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F 20 ARG /N, 47 () PR E 20
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fERE

(6) HAR I AR, SR 50 4 Hr E XX
AR 2k SR (CCCMA_CGCM3 #il
MRI_CGCM2) (JL#4, 2009), Hifh 21 {4t =
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% 8 CCCMA_CGCM3 1 MRI_CGCM2 # 3 fd 21 42 Fh[E 700 hPa KUK FH254L (

L2174 1956 ~1999; HE{T: m/s)

Table 8 Annual and seasonal mean 700-hPa wind speed changes (units; m/s) projected by CCMA_CGCM3 and MRI_CGCM2

(base value is 1956 — 1999 mean)

CCCMA_CGCM3

MRI_CGCM2 CCCMA_CGCM3+MRI_CGCM2

i B B4 AR F B4R AR F HPAF AT g8
2011~2030 4F —0.54 —0.71 —0.64 1.28 —1.18 0. 02 0.37 —0.94 —0.31
2046~2065 4F —0.73 —0.55 —0.61 1.22 —1.06 0.12 0. 24 —0.80 —0.25
2081~2100 4F —0.86 —0. 60 —0.62 1.08 —1.04  —0.01 0.11 —0.82 —0.32

T BACH TR, RIS 21 e K L 20 HHZe AR XGE/

DX IR )Z R 2 R AR 5 30 b2 KGR AR (A7 A
AR LR, BB T4l 21 42 700 hPa 4
Ze A EL 20 2R/ B 2R R B 20 20 R
WK (R 8), XTE—E A Full] 21 el [E
DX 3o b 2 G AR b 2 7 21 3t 2 R 2 K AR £
IR . DUk, 7 SERIF T T, W oM 52 20 XU B0k T
BT S0 o, 7T S 9 4 2= XU A BIORE 7T Re B S 5
(Hu et al., 2000a, 2000b; A7 & £ 1 bk & ¥,
2003; Bueh et al., 2003; K E A%, 2005;
IPCC AR4, 2007), H Hu et al. (2000a, 2000b) [
OIS Z e N S - e W N )1 S 1 i AV -3
(%) BRIEHIE QFF5) PTRERKIT . XM 75—
A BEARTE WA Y 21 20 v [ A 248 KU R D55
B 7 A AT B IR . AR 2 KGH AR A5 X
R EREA R, UIRE R A E TR
IRRBNE N, MFAEH— L.

VR AR AR A A T T WA A A R T
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o AR, AR R 2R RTORH A IR e TR
TR AR AFAE B . A, W B FE S BRI
AN ENE S X HBERA: Py Al ad B A AL AR
(AN 2 P DA BRI S5 PN R P A A AR =X
TRk = LEANE R . A AR O AR A A8 1k
PEAT R B TR, A e M A AE Y - (B TR,
NI B ) - BRIR BT A B s {5 B (IPCC,
2007) ,

TrE LAY, X 21 28 KU f FAG L% B8
TAEWESFE , IR 2 IR AR 1 B 28728
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