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Fig. 1 Distribution of stations of the Yangtze River basin and its subareas
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Fig. 2 Spatial distribution of precipitation in the summer of 2012 and autumn of 2014 in the Yangtze River basin



%5 6 1]

TRSAL, AF . JrEARINE T 7 G XK T SR 31 A S )

VCFCAS, RegCM4.5 155 5K BE 0% 1R 1 My 750 0 < Y1900 48k 32 2 W /K B A7 B R 58 L 2014 4ERKZE (8] 2 (al )— 2
(f1)) FIMEE R 78, R-BATS-30, R-CLM3.5-30, R-CLM4.5-30 X [ /K oo i 56 SR 4 -, Hirp R-BATS-30 T
W B 8 K A T A S R P 2 ORI e 2, 7 3 a0 L RN s 8 P A . R-CLM3.5-30 il R-CLM4.5-30 T3

0 4y e 7K ABLAE A VLA ) L UL i 1K

& 3 & 2012 AEE Z (K 3(a) —I& 3(f) ) F12014 4EFK TR (B 3 (al)—& 3(£1) ) WL 5 T30 0 4 71370 80
ZS B34, 2012 4R 2 UL 45 2 B KV R AR S UK, AR RV iR R A7 AE — 2% 16 C IR AT
(El3(a)) . KRR HER ARG 7 S0, B RRR A 2 5000 300 B AR PR i A e =X, A4
J7 & RN A SRS A T 22 5. R-BATS-30 FUil A9 SR A 38 M KT IR 3 A F X0 ;. R-CLM3.5-30 F11
R-CLM4.5-30 Ao A0 1 s AR 58 25 °C /AR S E H O AP 38 10 °C AR ARAE HoCy B F5000 A4
PR AR AL A ; R-BATS-60 Al R-CLM3.5-60 T 1t /< HR 78 J 3 2R DU 00, (B 7 el b v 1
SR s BEAh, WA e, 25 7 B8R RS TN A K VT P AR R AR E AR BT, 2014 Rk,
R-CLM3.5-30%F il i UM AR e, H5 2012 4E K ZE AR 2. R-CLM4.5-30 Fl R-BATS-60 Fiil (1) < ik 78

RATHSORF I RATT O, Hor 3 MO AR FRF R 1 PR,

i/ C
. A 30
350 N a) WL (20124F 5 )
20
30° N
25° N 0
1 1 L
90°E  100°E 110°E 120°E
it/ C
350 N -CLM4.5-30 (20124F K 7)
20
30° N
10
25° N 0
1 1 L
90°E  100°E 110°E 120°E
it/ °C
350 N al) WL (20144EFkZ)
20
30° N
10
25° N , . . 0
90°E  100°E 110°E 120°E
K7 C
350 N “CIM45-30 20145 75| °°

30° N

25° N

20
10
0

90° E

Oh R i P BRSSPIl A 7K A 25 18] 70 A7 S5 UL B ARAT AR B, 36 1 4 i 5 A0 p R T el =t T
KT 55 S0 R 25 TR A OC R AL X TR, 5 Al R-BATS-30 149745 ] AH 5¢ R W i T b 7 %8, 1k
Ab, 5 I 30 km 3 PR YA AIARC R BV R T 60 km 23 HER T A4S AIAHSC R 8 XU, 5 41
T RN RS AR EMESTE 0. 9 iy, X ULH] RegCM4.5 A UAR S 4 0000 1 Y e =il 9 25 18] 234
HA [ el 1 7 58 R4 (1] 53 30 UL ) 234 I RS e AN R, EANE R B, 5 AN AR LU AR TR) 23 B oA

1 1 1
100°E 110°E 120° E

A/ C
350 N R-BATS-30 (20124F 5 7F)
20
30° N
25° N 0
1 1 1
90°E  100°E 110°E 120°E
A/ C
35° N R-BATS-60 (20124£ 5 %)
20
30° N
10
25° N 0
1 1 1
90°E  100°E 110°E 120°E
A7 C
350 N [y B-BATS 30 201475k %) | *°
20
30°N
10
25° N | | . 0
90°E  100°E 110°E 120°E
i/ C
350N R-BATS-60 (20144EFkZ)
20
30° N
10
25° Nt | | | 0
90°E  100°E 110°E 120°E

i/
30
359 N -CLM3.5-30 (20124F 5 Z%)
20
30° N
10
25°N 0
1 1 1
90°E  100°E 110°E 120°E
i/ C
- 30
350 N -CLM3.5-60 (20124F- 3 %)
20
30° N
10
25°N 0
1 1 1
90°E  100°E 110°E 120°E
S/ °C
30
359 N -CLM3.5-30 (20144E5kZ)
20
30° N
10
25°N 0
1 1 1
90°E  100°E 110°E 120°E
Al / °C
30
350 N -CLM3.5-60 20144E k%)
20
30°N
10
25°N 0

1 1 1
90°E 100°E 110°E 120° E

Bl 3 2012 4E A 2014 FRKZ KT SR % 25 [R50 A

Fig. 3 Spatial distribution of air temperature in the summer of 2012 and autumn of 2014 in the Yangtze River basin
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Table 1 Spatial correlation coefficient of prediction and observation of the Yangtze River basin
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Fig. 4 Daily air temperature and precipitation (observation and prediction) of the Yangtze River

basin in May, June, July, August 2012 and August, September, October 2014
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Table 2 Relative error of precipitation in each partition of the Yangtze River basin in the summer of 2012

o AHXS LR 22/ %
R-BATS-30 R-CLM3.5-30 R-CLM4.5-30 R-BATS-60 R-CLM3.5-60
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SV i 9.72 -41.13 -42.81 -13.69 -46. 65
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A X ] 16. 03 -26.95 -24.87 -17.05 -37.83
HEBH K 37.96 -30. 63 -27.90 -10. 66 -62.21
=g IX i) 13.59 -16.34 -11.93 -19.77 -33.42
LEIN 10. 58 -26.57 -25.69 -13.96 -40. 37
)& 20. 51 -37.37 -22.13 -5.63 -42.20
KL 23.57 -28.45 -25.20 -8.69 -42.76
SN /73 BT 11. 67 -29.52 -22.27 -13.23 -31.90
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Table 3 Assessment parameters of temperature and precipitation of the Yangtze River basin in the summer of 2012

gist KK S
P A R P A R
R-BATS-30 62. 81 0.16 8.31 73.27 0.42 4.05
R-CLM3.5-30 60. 54 0.13 9.86 81. 69 0.61 2.49
R-CLM4.5-30 57.47 0. 11 12.12 72.36 0.46 3.82
R-BATS-60 60. 47 0. 14 10. 09 72.91 0.46 3.69
R-CLM3.5-60 59.59 0. 11 9.22 79. 11 0.55 3.66

£4 202 FES=EXIGTRIB AR ZRKFEKE T ES

Table 4 T score of different level precipitation of the Yangtze River basin in the summer of 2012

" K T VP57 %
B - - - p—
J/INF (0~ 10mm) FIRY (10~25 mm) K (25~50 mm) Z& [ (>50 mm)
R-BATS-30 62.41 10. 15 6.44 10. 52
R-CLM3.5-30 62. 88 8.56 5.42 5.45
R-CLM4.5-30 63. 15 8.67 5.22 4.27
R-BATS-60 59.25 8.05 3.99 6.37
R-CLM3.5-60 58.95 5.20 4.45 4.69

3 HLHEAHT

IR AR T RIS, KIRAR IR 32 2 i i i A R A8 O AT T, S T R 2k
= (K B Ik R BE R A E NI | R AR Y PP A R UL, i T 7 48 A A o X
oK FE L AR SR AR AR, A, AN [a) Bl 1 757 58 Hh 3K SOl 8 25 A 26 55 S8 9K 2 50 Wi Ml o 28 HIC I
Do PRI, 22 KTz K A 3 B2 A 23 A A [ Bl 1 75 5 %8 B /K T RS2 e AL, LA 2012 AR i, 305
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G T 3 BRI SEU T R T AT 14 > KK Rz L i 22 S pgxt b, nTLIE S, Bz k& 2
(23 ) A S K2R R, B LR AR K i 22 S ORI 28 R i 22 S AHXT I, 72 BATS 2351 F1 CLM3.5
CLM4.5 e 5, MoK oy 78 & i 22 St A WK i 22 5 19 30% , e VI T e DB 2 T 50% , A
e, ATLUACK, B0 DX R K 7328 o B K i B R YR, T i TR 75 % AN ] 2 i b e /K 43 2 IR 25 57
B2 i KRR MR R K T
ANTRT It T 75 58 R B R R RIEE V2 i S AR RO 5 A B A [ 6 3 2 B8 ol o 400 AT B R

PR 5 W7 VRS B AN [R] Bl T 07 28 T RV 048 0 DX PN B SRR, | 1 O o 2 S D 3RV IR WA o 22 S (3R
M%), & CLM3.5 F1 CLM4.5 T Bl ) B A i P40 B 7E 45 73 XA LU BATS ik, b CLM3.5 T Ay
8 7E VL S 24 (G 21. 85 W/m?, CLMA4.5 T B3 #A0E  fi fIK 19. 68 W/m? At 2 WS A A B 4 25
RERRA, CLM3.5 T BTN &5 R AE K UL i 4% 20 XA 5 7 ~ 16 W/m?, CLM4.5 I % 30 25 3R i & 3 ~
10 W/m*, CLM3.5 Fll CLM4.5 J5 %8 ' i3 R BE 10 1 7 2o i 2 5 B0 38 W S0 O B 4 20 BB o i 22, X S
AN RE LU AR TE 2R Rl A% i 25 0, T R & s A A 7E e v, PRk, =X Tl i) b 3 AR AR L
BATS J5 5 F& R . eAh, CLM3.5 N F0 pd o i OK BH 4R O fE 1 28 3 T CLM4.5, X B4 CLM3.5
RO A LS W T CLMA4.S,

x5 W02 EFFERKIFEESRTNE EHEKEMEZLEER mm

Table 5 Difference of predicted precipitation and evaporation in each

partition of the Yangtze River basin in the summer of 2012

- BATS-CLM3.5 BATS-CLM4.5 CLM3.5-CLM4.5
Rk R £/ KR Rk R

T JE2 380 X 3.46 1.54 3.50 1.77 -0.20 -0. 14
PO L 1.83 0.15 2.07 0.16 -0.06 -0.15
PULH R 2. 66 0.24 3.55 1.82 -0.09 -0.21
FBRIT. 2.13 1.58 1.07 0.90 -0.11 -0.20
S UPIT 1k 1. 66 1.42 3.03 0 -0.15 -0.31
SV R 2.46 0.70 2.00 -0.36 -0.11 -0.34
IR yEYL 1. 64 0.84 2.93 1.28 -0.18 -0.31
S5t X[ 2.96 1.96 1.61 0.75 0 -0.10
HEPHIK R 5.09 1.71 3.74 2.04 -0.32 -0.12
URIX [ 1.55 1.55 1.99 0.32 -0.18 -0.17
LETIN 3.60 1.05 3.22 0.27 -0.18 -0.23
el &) 3.49 2.01 2.08 0.96 -0.47 -0. 42
KL Ui 2.22 1.22 2.98 1.35 -0.10 -0.04
RSN eb s 2.10 0.83 2.85 0.26 -0.18 -0.19
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Effect of different spatial resolutions and land surface parameterization schemes
on the short-term climate prediction in the Yangtze River basin *

ZHANG Lujun', WANG Le', XING Wenhui’, HUANG Yong’, ZHANG Yaqi*, LIU Shudi’

(1. CMA-NJU Joint Laboratory for Climate Prediction Studies, Nanjing University, Nanjing 210023, China; 2. The Yangize River Water
Resources Commission Hydrology Bureau, Wuhan 430010, China; 3. Guangdong Electric Power Research Institute, Guangzhou 510080,
China; 4. Cascade Dispatching Communication Center of the Three Gorges Project, Wuhan 430010, China;

5. Meteorological Bureau of Shandong Province Huiming County, Huiming 251700, China)

Abstract; In this paper, we predict the air temperature and precipitation of the Yangtze River basin in five years
with abnormal precipitation by the Regional Climate Model ( RegCM4.5). We compare the prediction results of air
temperature and precipitation with three land surface parameterization schemes and two spatial resolutions. The results
show that high spatial resolution can improve the accuracy of air temperature and precipitation prediction; Different
land surface schemes can cause different temporal-spatial distribution of surface net flux and evapotranspiration, lead-
ing to uncertainty prediction performance of air temperature and precipitation in the Yangtze River basin. Through the
comparative analysis, we found that CLM4.5 with 30 km resolution is the best combination of predicting light rain,
and BATS with 30 km resolution is the optimal choice of predicting heavy rain. CLM3.5 with 30 km resolution gives
the best performance for predicting air temperature in the Yangtze River basin.

Key words: Regional climate model ( RegCM4.5) ; prediction; spatial resolution; land surface parameterization

scheme; Yangize River basin
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