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Abstract: Flood and drought caused by summer precipitation anomaly are the most serious disasters in

Yellow River Basin, so it is very important to predict the summer precipitation in the Yellow River Basin.

<<<<

projection downscahng method is used to predict summer precipitation there. The results show that: (1)
The prediction result of pattern projection downscaling method is better and more stable than model output
prediction for Yellow River Basin. The monthly prediction is better than seasonal prediction. (2) The pat-
tern projection downscaling method produces different predictions for different areas in the Yellow River
Basin. In summer (JJA), the better prediction regions are dispersive. But the better prediction regions are
collective in monthly prediction. The prediction capability of the method varies with month. (3) The re-
sults of independent sample test on the data from 2009 to 2013 show that the prediction of pattern projec-
tion downscaling method for Yellow River Basin is better than model output. Especially in June and July,
the prediction of downscaling is greatly superior to the model output.
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R Rk 5 R )R [E:N R R 5 R R (52N
1983 69. 6 76.8 74 60. 2 74.5 78.7 75.4 78.2
1984 66. 3 70 66 88.4 68. 8 75.5 72.1 72.2
1985 72.1 60. 1 62.9 80. 4 74.4 53.9 72.8 55.4
1986 72.3 46. 2 68.2 39.9 76.1 90. 7 77.7 34.6
1987 72.4 43.5 66. 7 86. 3 75.1 57.5 74.9 61.4
1988 64.4 81 70.7 60. 7 60.9 79.1 62 52.8
1989 65.5 59.4 69.9 65.5 70.9 63.8 76.9 70. 1
1990 74,7 72.6 66. 5 62.8 67.3 63.3 71.5 79.6
1991 72.2 94.4 69. 4 72.1 76.7 55.2 79.8 72
1992 68. 4 83.4 70. 8 76.1 74.6 62.4 60. 7 40.7
1993 69.5 64. 1 69. 2 78.7 67.5 75.6 71.8 69
1994 68.9 63.9 68. 3 36. 2 66. 8 73.5 73.9 83.3
1995 68 52.8 70.9 36.9 66. 3 52.3 63 72.1
1996 62.3 60. 7 68.5 44.6 65 54.9 67.2 55
1997 76.9 78.2 72.6 87 71.8 59.5 72.5 87.3
1998 65.5 60.5 71.9 49.5 67.1 33.4 69. 4 58.2
1999 69. 6 65.8 70.6 69.9 65.5 61.1 82.9 46.5
2000 68. 2 77.8 71.2 51.9 76.9 89. 6 74.4 75.2
2001 71.4 87.8 76.7 85 66.5 67.5 75.4 46. 6
2002 78.3 66. 7 58.6 71 76.7 94.9 76. 3 53.9
2003 63.4 56.4 67.3 61 70.5 69. 4 60. 3 71.2
2004 70.5 65 69 56.2 68.9 68.9 67.3 68. 3
2005 67.5 59.7 69.5 38.9 73.5 52.9 71.5 78.1
2006 72.1 71.4 76. 2 74.8 67.9 59.1 68.5 70. 2
2007 63.5 52.2 65. 6 46.8 68.5 66.5 68.5 65.4
2008 71.4 86. 2 71.2 68 75.1 84.2 73.9 51
S 69. 4 67.6 69. 3 63.4 70.5 67.1 71.6 64. 2
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Fig. 1 PS score distribution of pattern projection downscaling in

Yellow River Basin in summer (a), June (b), July (¢) and August (d)
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Table 2 The output PS score of downscaling method and BCC-CGCM

model from 2009 to 2013 for the summer months

PR E=S 6 A H 8 H
FeREE g BERUE #I BRE B BRUE B
2009 71.5 48 71.2 17.9  66.2  59.8  63.6  74.4
2010  69.5  84.6  75.6 68 73.9  57.6  62.6  60.2
2011 70 56.7  74.4 41 68.2  57.9  70.2  69.8
2012 69.4  81.8  70.7 785  59.3  56.5  71.3  73.2
2013 69.7 63 63.9 8.8  61.5 243  72.9  80.3
¥y 70.0 66,8  71.2  57.2  65.8  5L.2  68.1  71.2

M 20092013 4F 1Bl S AR AS IR R B K A DL T
SR e RO T B 2 - 2 PS 343 0 70,0 43
152 3 A B R IR 66. 8 ), B R TN HE AR X
#3.2 0%, sy HORE EERETRTE 6 M 7 H %
A B R 2l T 14, 0 A 14,6 73, 3R
TE 6 A1 7 A AL 6 T0I0 2CR A A T R R
D3 Wik RUE Dy i 800 % A T A 1 4 AR

. MiAE 8 A Wi b, b ) T5 ik 5 4R P2 PS i
Iy M AR TR 3. 1 43, UL IR E 8 T 8
AR I TR ORI RO 7 i+ X 7 LA 1) T
I LA . 8 0 T A AR B A L T LA
EE

LREORE - VLRI AR R W RO T A AE 5 4F 1 4
SEREAS G BG rR TC I e B A R 2 N A S A B



1L

AR A« D TE 45 R B RURE Dk A BT 0 2 A K B0+ 4 R 1369

HRIRE T ANBE R RCR . JEHORAE 6 17 H o H i
I e S e R PO AT B R A v

4 Aot

TC 8 & 7 38 SURS B0 340 2 2k 7 K AR 1 A 56 o L T
23 R A BEAE 3 [ RUBE 7 125 BE 8 A R 4t v 8 U 1y
P8 T80 7S T A S A 07 o RURE 7 1 ) T 28 2R
T AN TS 2 A B U A, O T S A b A3 A
R RUBE = A i e ) R SR L L 6 AR, i
PERE RUBE J7 vk To0i 55 4 X ) 3R O A L 4
B 251 1984 A FRE RO J7 vk i B 22 1 1995 4R
AL A B TR AR 6 7 1 SR It 3 5 A 2 3 )
KRS Z MR 225 . BT REAGE & R R /) 2
Gy e s MAE 52 B 10 5000 oo 58 3% 4 500 hPa 5 Ji
e A i AR & T LA L AR FR AT L 500 hPa &

90°N

60

30

0 30 60 90 120 150°E 180

JE 70 T 38 =X P i T 5 552 s A O 1 22 5

M 1984 4£ 6 A 1 500 hPa B V37 (K 2a)  1E
rhE 2 BE L O R il 2 B P AR 7 Y B I B A AR
i G P VA RE'E 1A N 1 N QO = (= s N € | 7 N
HIX . TR B P b X P RSPV Bl AT e O R g
P9, BT A B e (A 2b) AR 1 B Ay b A
P& 7 VAR i 7 00 B AL B # 6 T PE OR PV R
o FE i 5 O PG R R R T k. B TR
RO I 5 56 A Sy 43k R 1984 4 6 H B
) B 2R T A4

1E 1995 4F 6 H 1Y 500 hPa HiF-35 (& 3) F, fEH
o 2 s WY R il Ry P — Al B T 34 7 I AT 1L X
B HHT o Fe R 59 BRI R 1) BE R . T ASE =S 1) 2 3
b s BROW K il oy R R 9 4 B DX R I b IX A B
[ & 1) P 3t B T R PR 5 e PR 5 BR AR . X
A& 1995 4F 6 B R AR Tl 45 25 1) E 2R

90°N

60

30

EQ

0 30 60 90 120 150°E 180

B2 19844 6 A 500 hPa 523 (o AR BU (b) 0 5 1 B 7 35
Fig. 2 500 hPa anomaly of observation (a) and model prediction (b) in June 1984
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Table 3 The anomaly correlation coefficient between
model output in 1984 and 1995 and the NCEP
reanalysis data in Northeastern Hemisphere
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Table 4 Proportion of stations in downscaling model of optimal projection window
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