% 34 G5 3 W KA PR FG 3R Vol.34 No.3
2020 4 6 H Journal of Soil and Water Conservation Jun..2020

B 7K 3 7 542 7 2 A B 4 A 3K 90 B W B

A G, RER ., FE, ARR, TAE
CLAE SR K 2K - 52 B A5 1000835 2.1 [ K FIK s B 5 B 0 BF9E B T 50 100048)

FEE . JFJRGUIEUR B SR AR AN 2835 Sl X 43 T ) 52 MRV RTE 9 2 ok 2 Tl B A 8 B S0, S 00 T o 2
B BEAL DU s I e Ve AR X A M AL S —— W AR O I & 2 A T 22 4F (1958—2015 4F)
GOKSCEE R M—K 3T 73 0T 4R BE K AR T E 28 K HURIAFE A2 I e 19 A8 Ak R 4, i3 I BU R Rt 4k vk 43 A
SRR T B A S AR AR I ARG 4 A5 /K SO 0T 12 55 7K S~V A 53U A A U R R A A AL R A IS B x4
RWAIFEN . 250 1958 —2015 4F . B RN BT E B E FHEBE(Z=—5.84, p<<0.000 1), i FF
K(Z=—0.72,p=03D B EEM K (Z=—0.5,p=0.8) L AR R E, WERMLERWLHE
ZE7 m Ry 1974 AFE N 2000 4R, i, 1975—2000 4F [] 5 0 428 U 98 2 1 3 2 R 382 AU AR Ak, AU B b = 3
B TTERFE R 73.14 %, b A J7 AR 26.86 %6 5 1 2001—2015 4 4 b ) FH A8 k2 5% i 43 9
W Y T IR DT R R 38 103.81 %0, T UL A b R AR Ak B A W KR 3L S8R AR I o A A 1 TR R EK B K]
. AW BIGE T 55 A B E R % SEBT K 0K £ IR PR K

KR B R LRI TR B RER T s BURTRMI L R &

FE 525 :P333 X FRIRAD: A XEHS:1009-2242(2020)03-0113-07
DOI:10.13870/].cnki.stbcxb.2020.03.018

Runoff Variation of Xinshui River Watershed and Its Response to
Climate Change and Human Activities
LENG Manman', ZHANG Zhiqiang', YU Yang®, ZHA Tonggang' , KANG Xiaoyu'
(1.School of Water and Soil Conservation, Beijing Forestry University, Beijing 100083;
2.Department of Sediment Research ,» China Institute of Water Resources and H ydropower Research , Beijing 100048)

Abstract: Studying on the impacts of climate change and anthropogenic activities on runoff at the watershed
scale is the basis for watershed management planning and achieving sustainable management of river basins.
Xinshui river watershed, a typical watershed in the Loess Plateau, was selected as the study area. The M—K
test method was used to analyze the trends of annual evapotranspiration, precipitation and runoff from 1958
to 2015. The double mass curve method was carried out to identify the abrupt point. Ecological hydrological
analysis method and water balance principle were conducted to quantify the respective contribution of climate
change and human activities on annual runoff. The annual runoff showed a significant decrease trend (Z=—5.84,
»<<0.000 1), however, nonsignificant trends were detected for precipitation (Z = —0.72, p =0.31) and
potential evapotranspiration (Z=—0.5, p= 0.88). The muttionpoints of annual runoff were 1974 and 2000,
respectively. Compared with the baseline period, the runoff reduction from 1975 to 2000 was mainly attribu-
ted to climate change. The contribution rate of climate change to runoff reduction was 73.14% , whereas the
contribution rate of land use change was 26.86%. Contrarily, the runoff reduction from 2001 to 2015 was
mainly ascribed to land use change. The contribution rate of land use change for runoff reduction was 103.81%,
which indicated that land use change has become the main driving factor for the runoff variation in the Xinshui river
watershed. It is necessary to develop land use plans rationally for realizing the coordinated development of water and
soil resources in the Xinshui River Basin for river basin management in the future.
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