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Impact of precipitation and human activities on the change of runoff
in the upper reaches of Wujiang River

XTAO Yang, ZHOU Xu, JIANG Xiao, YANG Dafang, LI Hongguang
(School of Geography and Environmental Science, Guizhou Normal University, Guiyang 550025, China)

Abstract; Runoff change is closely related to climate and human activities, and the interaction between
them changes the water cycle of the basin. So the quantitative analysis of climate change and human ac-
tivities can serve as a reference for the regulation of water resources efficiency and the coordination of ag-
ricultural development in the basin. Taking the upper reaches of Wujiang River as the research object,
based on the long-term series of measured runoff and meteorological data from 1960 to 2013 of Yachi Riv-
er Hydrological Station and a total of 12 weather stations in the basin and its periphery, the abrupt chan-
ges of precipitation and runoff were recognized using Mann — Kendall and cumulative anomaly method,
and the characteristics of the periodic change of runoff was analyzed using Morlet wavelet method with the
emphasis on the effects of human activities and precipitation on runoff change in the upper reaches of Wu-
jiang River. The results indicated that from 1960 to 2013, there was no significant increase in runoff and
precipitation, two abrupt changes of both occurred in 1986 and 2002 with synchronized characteristics
and phases during this period. The resonant periods of runoff and precipitation were 18 —19 a and 19 —
20 a respectively. The runoff of the basin had a certain lagging effect on precipitation changes, and the
lag time was 1 to 2 a. Taking 1960 - 1986 as the base period, the contribution of precipitation and hu-
man activities on runoff from 1987 to 2002 was 50. 93% and 49. 70% , whereas it was 49. 30% and
50.70% from 2003 to 2013, respectively. The impact of precipitation on runoff was decreasing whereas
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that of human activities was increasing. Therefore, the water resources management should focus on the

construction and regulation of benign human activities in the future.

Key words: runoff change; precipitation; human activity; slope change ratio of cumulative quantity

(SCRCQ) ; upper reaches of Wujiang River
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1994 AR 3ty Y] 7K St A28 U 1t I 4 1 B /D e 3
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AR M 455 % 43t 7 % (SCRCQ) it 55
1960 —2013 4 5 yT._| Jif <A 22 1k TN 2305 B X 4%
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AT RETE BRI SZ R, DRI 325 AP TR — e 1R 22
ENGIEMPN IR (TR TS E N DN B 3 e
FAGERITAEAE AR E, RPN 73 Hrodt 42 i 22 Ak Y
SEMA, DRGSR T B 7K N SS9 Bl X0 42 i i A2 Ak
M2 AR BRI RZ I . Ak N i — 20 g i o3 A
ARG Z R U AR A B 52 M, SR A T T Ay
LU X A 7K SCABE RS S 5 S A AR AL RN ST B AR T
ARSI, X6 R SR B K i RAR I o A AR Ak
RESFI 53 HT

5 & ®

ASCH ST F 37 1960 — 2013 4F4 i Fl /K B
A}, 38 3 Mann — Kendall J57% 2R J7 1  Morlet
PN AT T D AR T AR R 7K ) A s 3
LRI, R 4] SCRCQ L3R S 7T F il A8 4k
R ShxHR T Ak A STk, 15 th LU TR 4518

(1)1960 - 2013 4, 2T I F K 2 fAS i i
S AR TG Bk R FE AR B B IR AR T R
R K i AR A R Bl R B R 55 RF SR R AIE

(2)1960 - 2013 4, YT I i &K & FTAR i &
FEIR AR ARL Y 245 S 1E 1B BEARAE | 10 R 7K 1Y 28
A B[] PEAR I it 8 AR AR AL I ] 42T 1 ~ 2 a,

(3) A 1) R A AR AL R i S R K S AR AL, 12
T S KR PRI 18 ~19 a 119 ~20 a,

(4) WFFEHT LN 1960 — 1986 4F- Sk JL 1 1, 1% At
WG B e 55 , /K s A AR O B AR TR Y
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