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The hydrological response to human activities in Guishui River Basin, Beijing
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Abstract; Over the last several decades, researchers have studied the hydrological disciplines through observed data. But
with the impacts of human activities, the observed data cannot show the real hydrological situation gradually. The
quantificational analysis of hydrological response to human activities has become the indispensable foundation when
reservoir, water control project and large scale farmland were built. This analysis is facing many unresolved problems, and
it becomes the advance front of the field of hydrology and water resource. The effects of human activities on hydrology can
be divided into direct effects and indirect effects. The direct effects are classified to irrigate farmland and forests, to build
reservoirs and to carry out water control projects and so on. These activities change the quality, quantity and distribution of
water resource directly. The indirect effects are urbanization, tree planting and agriculture and so on. These activities
influence the water resource indirectly by changing the land use types and weather. In this study, the year of 1986—1987
and 2005—2006 were chosen as two study periods. Two land use maps on the base of two TM images of 1987 and 2005
were classified manually. A SWAT model was setup and carried out in Guishui River basin, Beijing China to simulate the
hydrological response to human activities. The results indicated that, human activities had remarkable effects on the runoff.

In the study periods, the direct effects influenced the runoff much more than the indirect effects did. The indirect effects
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increased the runoff, especially dramatically in flood season (June to August) with the variation percentage was 34.67% .
The swelling stage ( April to August) and falling stage ( September to December) got faster and the runoff showed high
relativity to the precipitation. Along with the increase of the precipitation, the relativity was also enhancing, and the upward
non—uniform coefficient indicated that the runoff varied more. The direct effects decreased the runoff coefficient by 87% |,
and more obvious in flood season when the peak values almost disappeared. The decreased non — uniform coefficient
indicated that the runoff became well-distributed. So the indirect effects brought more droughts and floods while the direct
effects can improve the water operating factor and make fewer droughts and floods. In this paper,conclusions are; (1) In
this study, SWAT model simulated the runoff of Guishui River basin reasonable. This study also enriched the experience of
the applications of SWAT model in China. (2) The expansion of the urban occupied more and more farmland, and then the
farmland encroached on forests and grass. The increasing impervious surface changed the ability of water conservation of
Guishui River basin. (3) The direct effects and indirect effects had different mechanism, and the direct effects play the
most important role in the changes of the runoff. Hence need to note that the direct effects should be never ignored or be
confused with the indirect effects. And more exploration need to do to increase the depth of it. Only in this way can we

better understand the hydrological response to human activities clearly and correctly.

Key Words; human activities; hydrological response; SWAT model ; runoff
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Fig.2 The changes on rainfall and temperature of Guishui River Basin
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Fig.3 Land-use maps of Guishui River Basin in 1987 and 2005
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Table 1 The changes of different land-use types

, S AT
b o JK H R SRR Tk ,
o La:j_j;zse it i i PJ:dd SREUTE f\latuﬁr;& T\Iatujr(ali jjzrlifijc(iajlz ST el
Year Natural Artificial Glebe Y Urban Road Bare land
types field grass water water
forest forest
1987 TR km? 388.47 8.06 363.34 2.18 17.33 67.78 1.47 3.49 7.88 0.69
il % 45.14 0.94 42.22 0.25 2.01 7.87 0.17 0.41 0.92 0.08
2005 TR km? 378.81 36.81 346. 1 0.55 50.16 26.52 4.93 5.37 7.7 3.72
il % 44.01 4.28 40.21 0.06 5.83 3.08 0.57 0.62 0.90 0.43
1987—2005 7g{k &/ km? -9.663 28.75 -17.25 -1.63 32.83 -41.26 3.46 1.88 -0.18 3.04
AR/ % -0.13 18.79 -0.25 -3.94 9.97 -3.20 12.40 2.84 -0.12 23.31

N T K8 2238 Fr b S 4 . 1987—2005 4E[8] , BF 57 X 3 B A4 4 MR FH 28 80 Sk R AR AR 52 1, o5 F 5% DX B g
T 80% LA I A/ FH b RN T o AL R e K ﬁﬁ:"ﬁ? 32.83 km® 128.75 km? , AE XL K 9.97%
F118.79% , N T ARfb i 0 AR AR fL i 1) 3 A%, i S8R A 5 BRI/ 4 3 4iE PR EL 3 Tl Ak 2E 7 Ay Jon e

http ; //www. ecologica. cn



23 4 XIEH A5 AU RUT WhK T NS 3l B 7K SO R 7553

T JE A 1 RS R B VI AH 6 . R ARMRHD R M L5 AR fE A R (R AR S R N K 4y
MH-0.13% =3.20% F1-0.25% , F 5 GIWFH A B A= bR A BRI R M 25 G OC, J3 Ah, REIR /K BRI #R
HiL AR AR AR A /N | N T K 38 K A8 388 FH b 7 A 5 s BE PR B AR PR B AN B I

2% 2 1) R L RS A B v] LU ), 1987—2005 4T [B] AR £k I 35 114 1= Mo F1) FH 28 2 A0 45 . KAt |
FRORFEHE N TOMHE IRAE A RN 2 1 DR SR M AR DR SR e b 32 82 ) 22 T Ak, 40 1) o5 52 T AR AR 1Y) 35. 48% FiI
55.47% . W E L A TR AL, o5 W0 H28 f 1Y) 88. 94% , o5 N T ki ZZ K1 66. 99% .,
XFPE AL B S IR S m IR G . AR HE RIS FH A o RIS R ) T A A it A T
TIRBHASR, R, A ek g S U ) Ak T R SRR AN SR T, DLARIERE R ) T 2

x2 IHMAEBEE

Table 2 The land-use transfer matrix

2005 4E

1987 4 RERMM  TOREE L KA #it AIW@ WU L )x;ﬂ;hﬂi 7K H S

Natural Natural Natural Bare Artificial Artificial Paddy

forest grass water land forest Urban Clebe water field Road
KIRMHE Natural forest  360. 94 5.19 0.06 0.30 2.02 0.58 18.93 0.21 0.00 0.14
KRB U Natural grass 8.16 14.18 2.38 1.53 7.96 2.10 29.60 1.51 0.00 0.23
KARIKIK Natural water 0.00 0.00 0.72 0.00 0.00 0.08 0.55 0.01 0.00 0.01
#4h Bare land 0.35 0.00 0.00 0.04 0.03 0.19 0.08 0.00 0.00 0.00
N TAHH Artificial forest 0. 44 0.03 0.00 0.08 5.91 0.19 1.39 0.00 0.00 0.00
UL Urban 0.00 0.00 0.00 0.00 0.11 17.13 0.08 0.00 0.00 0.01
5Ll Glebe 9.03 6.79 1.77 1.85 20. 66 29.43 292.21 1.51 0.01 0.50
AN TIKIER Artificial water — 0.29 0.14 0.27 0.00 0.00 0.06 0.85 1.85 0.00 0.00
7K H Paddy field 0.00 0.00 0.00 0.00 0.00 0.00 1.47 0.29 0.53 0.00
23l I Road 0.01 0.00 0.01 0.00 0.06 0.46 0.41 0.00 0.00 6.88
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Fig.4 The observed runoff and the simulated runoff
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Fig.5 The runoff under the effects of human activities
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