Fleot H3M (221 N | R S N 5 Vol.16 No.3
20184 6 A Soutlrto North Water Transfers and Water Science & Technology Jun. 2018

DOI: 10. 13476/ . cnki. nsbdgk. 2018. 0071

WK EE, S SCAR, TRJTTH, 4. st P A A AN A5 A e IR AL i AR AR A R S A 0] . B IR T S5 K R RH, 2018, 16( 3) -
7278. YANG M X,MA WL,ZHANGZ M, et al. Impacts of changes inland use and climate on runoff variation in the upper reaches of
Wenyu River[ J]. Soutlr to North Water Transfers and Water Science & Technology, 2018, 16(3): 72 78. (in Chinese)

MR E 2, B AR, R A, KRB A

(L AERTEFUR S SRR TR B MBI 5 TR, JE50 100044;
2. BRI LSRRI SR A ALHT U N A B TR 4, L5 100044)

o TR RS0 R RS R IR K SC K SRR R A 2 BRI IR, LR 0 B A TE T 3 = 3t A R AN K
PR B A O S CUEAM B RO U R, fEGE T T 1980- 2014 4R Js T A L R R AR A
HaB R IR b, @i SWAT HEAUB 55 R ES & B 75 0%, VR TR AR A AT R AR A ok di e B A
TR . 45 SRR W], SWAT BRI IR My Il b e it ds BEanl R A, 3258 IR 360 UE 3 1 ik & REL R® 000 A
0. 80.0. 77, Pttt REL Ens 73508 0 79,0 74 FIHEET R SL 2B GG, M B>, 2 kT ME R
PRGN, FEHBAE 1995 EF] 2005 4 [ HE 0, IX LeAR (45 5 Wi 1 A AR IR A AL, (8 A9 AR S Ja b .
SRR BT RRFE Y 100 46% , LR FIAZAL I TTRR AN 2 09% , &AL H B2 Wit 328 KTt s A1) A2 AL K 52
BRIk, B e S 50 M A8 A A R A T e U K B U R AR A AL

o R AR A ASARAR A AT s AR SWAT Y
: P334.92 tA 11672 1683(2018) 03- 0072 07

Impacts of changes in land use and climate on runoff variation
in the upper reaches of Wenyu River
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Abstract: Land use and climate are two main factors directly influencing catchment hydrology and water resources. The separa
tion of their effects is of great importance for land use planning and water resources management. On the basis of statistical a
nalysis of the change trend of meteorological factors and land use from 1980 to 2014, we assessed the impacts of climate change
and land use change on the runoff change in the upper reaches of Wenyu river by combining SWAT model simulation and sce
narios designing. Results indicated that the SWAT model is a powerful tool to simulate the effect of environmental change on
runoff in the upper reaches of Wenyu River. T he correlation coefficient R? and Nash coefficient Ens were 0 80 and 0 79 respec
tively during the calibration period, and were O 77 and O 74 respectively during the validation period. The rainfall and tempera

ture gradually increased;the forest land and cultivated land decreased gradually; the urban and rural areas increased gradually;
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and the grassland gradually increased during 1995 to 2005. T hese changes synthetically affected the runoff and caused the runoff

to increase first and then decrease. The contribution rate of climate change to runoff was 100. 46% , and the contribution rate of

land use change to runoff was 2 09% . The cdimate change had greater influence on the runoff than the land use change in the

upper reaches of Wenyu River during 1980-2014. T herefore, how to cope with climate change is worthy of attention in the water

resources manag ement.
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Fig. 1 Location of the study area
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Tab.1 Data source and preprocessing
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Tab.2 Different simulation scenarios
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D 2010- 2014 2010
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Fig.2 Variation trend of annual rainfall
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Fig.3 Variation trend of annual average temperature
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Tab.3 Land use statistics

NG ] . . Wz KFH
-+ H R Wi BRSO
A/ km2  908.1 1329 12.5 21.1 53.4 11.1

1985

HorW(%) 79.73 11.67 1.1 1.85 4.69 0.97

A/ km2  894.7 1342 12.2 21.3 61.7 14.8
1995
Hortb(%) 78.55 11.78 1.07 1.87 5.42 1.3

WA/ km®>  829.1 1113 42.3 13.4 133.1 9.8
BHArH(%) 72.79 9.77 3.71 1.18 11.69 0.86

2005

WA/ km?  820.4 98 355 16.7 165.6 2.6
2010
Hol(%) 72.03 8.6 3.12 1.47 14.54 0.23

M/ km?  863.1 119.1 25.6 18.1 103.5 9.6
HAor(%) 75.78 10.46 2.25 1.59 9.08 0.84
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Fig.4 Variation trend of different types of land use
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Tab.4 Calibration results of runoff parameters

75 SR SHEBTE T RESHE
1 ALPHA_BF. gw v 0.878 1
2 GW_DELAY. gw v 39.906 9
3 GWQMN. gw v__ 553.992 6
4 CN2 mgt r_ - 0.4587
5 SOL_AWC. sol r_ 0.1457
6 ESCO. bsn v 0.243 6
7 GW_REVAP. gw v__ 0. 096 6
8 EPCO. bsn v 0.579 3

SOL_K. sol r_ -0.3215
10 SURLAG. bsn v__ 2.942'5
11 REVAPMN. gw vV 355.2925
12 CANMX. hru v__ 42.2896
13 RCHRG_DP. gw v__ 0.0542
14 CH_K2. rte v__ 28.003 1
15 CH_N2. rte v__ 0.2039
16 SFTMP. bsn v 2.3278
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Fig.5 M easured and simulated values of monthly

runoff in calibration period
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Fig.6 Measured and simulated values of monthly

runoff in verification period
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Tab.5 Runoff changes from SI period to S2 period

15 5 A ABI AB2 B
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R LA
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Tab.6 Runoff changes from S2 period to S3 period

13 5 B BC1 BC2 C

WEBIME/ (m3 *s1) 4.4852 3.016 1
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Tab.7 Runoff changes from S3 period to S4 period

1 5t C CD1 CD2 D
WEBIME/ (m?esh) 3.0295 3.1197 3.0321 3.1183
B AR A +0.0902 + 0.002 6 + 0.08838
A (%) 101. 58 2.93
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