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Abstract The interdecadal variations of climate and their impact on the variations of runoff amount in the upper
reach and source area of the Yellow River, and the impact of runoff amount variability in the upper reach of the
Yellow River on water resources in North China are analyzed by using the observed data of precipitation and surface
air-temperature in meteorological observational stations in China during 1951 —2000 and the observed data of runoff
amount in hydrological observational stations in the upper reach of the Yellow River during 1960 —2003. The ana-
lyzed results show that from the 1990s, rainfall slightly decreased and surface air-temperature obviously increased in
the upper reach and source area of the Yellow River, which have led to the significant decrease of runoff amount in
the upper reach of the Yellow River. Moreover, the decrease of runoff amount in the upper reach of the Yellow Riv-
er may be an important season of the significant decrease of runoff amount in the lower reach of the Yellow River and

the increase of drying-up days of the Yellow River. This can show that the inputing water amount from the upper
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reach of the Yellow River is an important cause affecting the water resources in North China.
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Fig.1 Decadal-mean distributions of annual rainfall anomalies percentage (%) over China from the 1950s to the 1990s, (a) the 1950s,
(b) the 1960s, (c) the 1970s, (d) the 1980s, and (e) the 1990s. The solid and dashed contours indicate positive and negative rainfall a-

nomalies, respectively, and positive anomalies are shaded. The climatological mean annual rainfall amounts in various observational sta-

tions of China for 1961—1990 are taken as the respective normals
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Fig. 2 Decadal mean distributions of summer (June-August) rainfall anomalies percentage (%) over China from the 1950s to 1990s, (a)

the 1950s, (b) the 1960s, (c) the 1970s, (d) the 1980s, and (e) the 1990s. The solid and dashed contours indicate positive and negative

rainfall anomalies, respectively, and positive rainfall anomalies are shaded. The distributions of climatological mean monthly rainfall a-

mount in June, July and August for 1961—1990 are taken as the respective normals



S B 5 % % B K 11%

250 Climatic and Environmental Research Vol. 11

55°N

50°N -

457N 4

40°N -

35°N

30°N 4

25°N 4

20°N 1

15°N
55°N

50°N 4

45°N 1

40°N 1

35°N A

30°N A

40°N 4

35°N

30°N A

25°N 4

20°N

[ N S S & S S VU A =t
75°F 85°F 0 105°F 115°F 125°F 135°F

B2 &



3M BHEES. B0 EBARRAE. KUOEREREL R EIK R EWR
No. 3 HUANG Rong-Hui, et al. The Interdecadal Variations of Climate and Hydrology in the Upper ++* 251

. % 8T EHRBHFERREL. 27
HREH, RELXSKERKILS LFHBXS,
HMupXHAERRBENEE; TEEURMER
PRAREAIFEK AL S . & 3 fR, 20 Ha
80 M FFHh, REILF (AHE4EIL. Ribt. B
1t FAERREESEM 60~70 FR M MK
BARE, TRITHRBESSIEM 50~60 FER K
B R BARAE, 3 B tAS kAt i me

80 FARRARILAELL, FILER X LA 4 E
X SRR, TILEREMS; 2T 90 Q0%
AMEF BRI, EEATEIHX) B BmWER,
JH, WERMBRKBUME, KL R kS W
%, R mEE WS . HiL, L
JEX M 80 FRIEASRBEWBH LS, <
RAF R B X SRR R,

M LR EFSR SRR ERRR TR,

CO0SE T NSE 125 1359

B3 R 20t 50~90 FRFSERTHMNES (6~8 ) KEEFHH (AT () 50 FRK; (b 60 FR; (o 704K
(d) 80 4E4; (o) 904, TRERAN VR REMAETY, BRFRFREET. | 1961~1990 £HFE A BN SBEFHES

EH¥E

Fig. 3 Decadal mean distributions of summer (June— August) surface air-temperature anomalies over China from the 1950s to the 1990s

(units: ‘C), (a) the 1950s, (b) the 1960s, (c) the 1970s, (d) the 1980s, and (e) the 1990s. The solid and dashed contours indicate pos-

itive and negative rainfall anomalies, respectively, and positive anomalies are shaded. The distributions of climatological mean monthly sur-

face air temperature in June, July and August for 1961—1990 are taken as the respective normals
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Fig. 4 Interannual variations (solid line) of annual rainfall a-
nomaly averaged for 7 observational stations in the upper reach
of the Yellow River during the period of 1960—2000 and its in-

terdecadal variation trend (dashed line)
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