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Table 1 Basic information of the eight representative hydrological stations on major rivers in China
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Table 2 Detection of abrupt change year of the representative hydrometric stations on the major rivers in China
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Fig. 1 Detection of abrupt change in annual runoff series of the Tieling station and the Huayuankou station
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Fig.2 Relationships between runoff and precipitation during the different periods for major rivers in China
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Table 3 Simulation results of monthly runoff during 1956—1965 for major rivers in China
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Fig. 3 Rrecorded and simulated monthly runoff of the Guantai station and the Datong station during 1956—1965
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Fig.4 The recorded and naturalized annual runoff during 1956—2018 for major rivers in China
3.3 ERELAEEER
W2 A A T2 A D S A BRI 1 T B (0 A 9 B S LA P o T
AKCREFE 1 S AR B RO TR AR WK 0056 A RAE . ORI R DT e, I,
(SRS 7 A o A 7 VIR0 7 01T PR A0, 9% 4 28 R 1 A 02 O s
G5, AT
(1) B BT AR B30 50 4 6 1 925 2 21 1 2003 4, 2004—2018 4 S £ W LA LN 1956—2003 47
W 25,2 mm, BER L AEHE H) 00BN — 17,6 mm, 5 PRI SR 69. 8% , ATIRAS Y B T
S7.6, AU B0 30.29% , NKIE B 03 A TR PR 0 TR
x4 SHEEUAMAXLEIXNFELATRERENZE

Table 4 Impacts of climate change and human activities on runoff of the northern major rivers in China
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Quantifying attribution of runoff change for major rivers in China*

WANG Guoging'**, ZHANG Jianyun'*, GUAN Xiaoxiang™*, BAO Zhenxin'’, LIU Yanli'’,
HE Ruimin'?, JIN Junliang"*?, LIU Cuishan'’, CHEN Xin'"’
(1. State Key Laboratory of Hydrology- Water Resources and Hydraulic Engineering, Nanjing Hydraulic
Research Institute, Nanjing 210029, China;
2. Yangtze Institute for Conservation and Development, Nanjing 210098, China;
3. Research Center for Climate Change, Ministry of Water Resources, Nanjing 210029, China;
4. College of Hydrology and Water Resources, Hohai University, Nanjing 210098, China)

Abstract; The recorded runoff of the major rivers in China has been changing due to environment change. It is of sig-
nificance to quantitatively analyze attribution of runoff change for supporting water resources assessment and manage-
ment in many practices. Based on abrupt change detection of annual runoff series from 1956—2018 measured at the 8
representative hydrometric stations on major rivers in China, impacts of climate change and human activities on runoff
changes were investigated by using hydrological simulation approach. Results show that (1) The abrupt change of an-
nual runoff series recorded at the Wujiadu station on the Huai River, Datong station on the Yangtze River and the
Wuzhou staion on the Pearl River are not detectable. However, the abrupt changes have been found for the recorded
annual runoff series of the major rivers in North China with the earliest and the latest abrupt change years occurring in
1965 for the Tieling station on the Liao River and in 2003 for the Haerbin station on the Songhua River, respectively.
The relationships between runoff and precipitation for periods before and after abrupt change year were markedly
changed probably due to human activities. (2) RCCC-WBM model not only performs well on monthly runoff simula-
tion for humid South China, but also achieves good simulation result for major rivers in arid North China. The model
has been proved being qualified to naturalize runoff in the human-disturbed periods for major rivers in China. (3) In
general, human-induced runoff changes are higher than the climatic impacts for major rivers in the North China,

while climate change is a dominant driver of runoff variation for the Hai River and major rivers of China in its south.

Key words: runoff change; major rivers in China; attribution analysis; RCCC-WBM model
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