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Fig.1 The study area and hydro-meteorological stations
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Fig.2 Annual precipitation trends in the upper Yangtze River from 1960 to 2009
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Table 1 Seasonal and annual areal rainfall trends coefficient and change rate

in the upper Yangtze River from 1960 t02009

Bl A - Bl AR KT L
AR AR PR S v Y AU AR AR
(mm/10a) (mm/10a) (mm/10a)
A 0.227 7.37 -0.318%* -15.63 -0.152 -4.69
H 0.381%#%* 5.01 -0.092 -1.44 0.040 0.61
A 0.074 2.06 -0.047 -1.75 0.030 0.98
B -0.045 -0.58 —0.430%** -10.19 —0.430%* -7.08
% 0.291%#* 0.85 0.129 0.59 0.190 0.79
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Fig.3 Trend coefficients of monthly mean areal rainfall in the upper

Yangtze River from 1960 to 2009
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Table 2 Monthly mean areal rainfall change rate in the upper Yangtze River

(mm/10a)

1A 21 3A 41 5H

6H 7H 8 H OoH 10A 11A 124

YN 0.56 0.4 1.19 1.06 277
FEILATR 029 050 000 -0.64 -0.81
KT B 060 053 059 -024 026

1.13 0.90 0.04 -0.99 0.13 028 -0.11
199 -183 -191 -7.87 -161 -0.72 -0.21
0.18 0.1r -093 -551 -097 -0.58 -0.34
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Table 3 Seasonal runoff trend coefficients in the upper Yangtze River
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Fig.5 Monthly precipitation trends by meterological stations in the upper Yangtze River from 1960 to 2009
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Rainfall and Runoff Trends in the Upper Yangtze River

FENG Yawen"?, REN Guoyu', LIU Zhiyu®, WU Jidong*, ZHANG Lei'
(1. Laboratory for Climate Studies, National Climate Center, CMA, Beijing 100081, China;
2. Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Betjing 100101, China;
3. Hydrological Information Center, Ministry of Water Resources, Beijing 100053, Chinas
4. Key Laboratory of Environmental Change and Natural Disaster, MOE, Beijing Normal University, Beijing 100875, China)

Abstract: Spatiotemporal monthly rainfall-runoff analysis is the foundation of water regulation,
water resource protection and management, and drought and flood hazard prediction. Previous
studies of the Yangtze River have mainly focused on the whole river basin and seasonal or yearly
rainfall and runoff analysis. Here, rainfall records from 60 national basic and reference stations,
and hydrological data from three control stations of the upper Yangtze River were used to analyze
rainfall and runoff characteristics across the upper Yangtze River. First, the spatial distribution of
weather stations with upward and downward trends for precipitation were comparatively
concentrated. Weather stations with an upward trend were located in the Sichuan Basin above the
Pingshan Hydro station (PA region) , while weather stations with a downward trend were mainly
located in the rest of the upper Yangtze River (PR region). Annual precipitation in the upper
Yangtze River has declined in the last 50 years. Second, monthly precipitation trends show that
more than half of weather stations experienced upward trends in eight months (Jan-Aug). The
spatial distribution of monthly rainfall shows a transition from the PA region to PR region between
Mar-Sep. Runoff shows a similar trend to rainfall and an indistinctively upward trend in Pingshan
station, and a downward trend in Cuntan and Yichang stations. The decrease in runoff in the PR
region from May-Nov is the main reason for the runoff drop seen at the Cuntan and Yichang
stations. Runoff in the PA region shows an upward trend in all seasons except autumn, especially in
spring and winter. A good correlation was found between area rainfall and runoff in the upper
Yangtze River.

Key words: Upper Yangtze River; Areal rainfall ; Runoff; Trend ; Precipitation ; Climate change
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