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Study on Climate Characteristics of Seven Great River Valleys
and Mechanism of Precipitation Anomaly in July 2011
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Abstract: Based on the precipitation and temperature data at National Climate Centre 723 stations, the
JRA-25 and NCEP/NCAR I reanalysis data sets and the NOAA Climate Prediction Centre extended recon-
structed SST data, using methods of linear trend, dynamical diagnosis, correlation analysis and wavelet a-
nalysis, the climate characteristics and variation features of seven great river valleys (SGRV) in July 2011
were researched, and the mechanism of precipitation anomalies of the Yangtze River Valley (YRV) during
the dominant flood season was revealed. Results indicated that the precipitations of SGRV were overall
less in July 2011, however, the precipitation of YRV was far less than normal; meanwhile, the tempera-
tures of SGRV were characterized by continued climate warming, especially for Songhua River Valley. The
linear trend of precipitation changing showed that Zhujiang River Valley and YRV were in a linearly in-
creased trend, Huaihe River Valley maintained an unchanged condition, and Liaohe, Haihe, Huanghe and
Songhua River Valleys where in a linearly decreased trend. In addition to the obvious interannual variabili-
ty, the decadal changes of precipitation in YRV, Huaihe, Haihe and Huanghe River Valleys were also obvi-

ous. The main causes for the below-normal precipitation of YRV in July 2011 were as follows: The atmospheric
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responses to external forcing of equatorial Middle-Eastern Pacific were the same as those to La Nina pattern; the

subtropical high was abnormal and the East Asian southerly wind circulation intensity index (Ixs) was weak; be-

sides, the water vapor budget had a deficit and the precipitation efficiency was low.

Key words: seven great river valleys (SGRV), climate characteristics, Yangtze River Valley (YRV), pre-

cipitation anomaly, mechanism analysis
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Fig. 1 Percentage of precipitation anomaly
in different river valleys in July 2011 Cunit: %)
(a) Yangtze River Valley, (b) Huaihe
River Valley, and (¢) Haihe River Valley
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Table 1 Surface temperature characteristics

and the trend of SGRYV in July 2011
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110°—130°E (solid line) , climate mean

(dashed line) and the anomalous (columnar)
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(The red solid arrow for the northward and southward
movement of rainfall center, the black dashed

arrow for the rainfall maintaining)

Bl da F 4b g5 T A 9 XU I 98 B Tes TR
g IR KL Tss AR BRASAE . 2011 4F 7 L Tes 4

B 55 T O VLR B K i D (& de) , P B AT
TEAH SN 5 Tss 15 00 IE - B XUSR B D 5 . A B3
2010 4F 7 o Tes 415 B0 55 » 4 V030 B K M 22 5 Lss
FEHON G0 P KGR B2 i 55 . P e iE W RAA B KT
TAAE 20 122 90 AR AT AR X I B BE . 17 50 4F (XA
70 AR AR T B B

24

1950 1960 1970 1980 1990 2000 2010
Eo

1950 1960 1970 1980 1990 2000 2010
£

o bl
£ e o e

790 4

k& /mm

1960 1970 1980 1990 2000 2010
K

B4 1951—2011 4F 7 A XK ZRAEH s (a) |

Tss (b) B V370 3 M8 K B (o RH 8 Ol
A O 4 B AR PR AR AL
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Fig. 5 The linear correlation coefficient distributions of July precipitation with

different monsoon indices and the Nino3. 4 SSTA index ahead of 3 months

(shaded areas indicate passing through the test at «=0. 05 significance level)
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Fig. 6 Wavelet power spectrum of July precipitation over Yangtze River Valley,

The contour levels are chosen so that 75%, 50% ., 25% ., and 5% of the wavelet power are above each level,

respectively. The cross-hatched region is the cone of influence, where zero padding has reduced the variance

Black contour is the 0. 1 significance level, using a red-noise (autoregressive lagl) background spectrum

The right black line is global wavelet power spectrum and the dashed line is the significance for

the global wavelet spectrum, assuming the same significance level and background spectrum

K757 A 850 hPa B3 343 1ii » o] LA 5|
AT PG R — SRk B O W sh R B —
AR E IR ET 3 AN H il & As Ak B BT,
& B AN 2R T 2R IR 8 T SRR 250 114 Wi 1y AR SR A7
1E 2010/2011 4F La Nina % 1iF, 48 it 2 #7 % 9]
La Nina%f s 5 2T K VL 3 8B K f 2. 850 hPa
- 37 37 1 — A5 2 B VO3 3R b XU S 5 &
T s SR T 98 W2 25 A0 2830 5 [l B AT o iz 75 oy
ST P BE P 3 35 o B RE P RS O 55 ok R B L
SRR T N O R T S A N 0 A S
La Nina$F i 4 i 7 2 1 719 38 5 7K i 20 19 <4 15
SR 2RO R KU S B Tes BRI PR 22 XL 2
Fi8 B0 0m 55 (I da) AR VL 3t 4l R AT b X OE & i 3
B (P 8) S AR VT 3 3R R K i /0 i B4 R IR ] LA
BB I8 PG R R s R S L SR O
T BHL 2 8 TR 57 9 R, S B I R W — Al v A )
R 228, 7 H T A A 2R Jb s B KO0 28 % 8
W E AR A B B4 . B RO IR T
T A R M 25 2R R B, 2011 AR M Mg IsF[R] 2 6 ) 26
H WS 12 K

R VL I 935 7 Al 2 ) AR AR i DR 2 Sl R K i %
K BIZ AR 7. RGO B 9a 45

D EFE A O EE MR 201187

R
,‘.\

T

7

30 Q(

20 J ='\ ‘4_.
- D

60 75 90 105 120 5 150  165°E

B 7 20114 7 3 850 hPa B3 4> fii
(IR X N 1500 m DL _E 9@ R 545 A Fl
C 43 7R KA A0 e P S B D
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