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Fig.1 Distribution of the stations in the study area
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Table 1 The mean annual precipitation, air temperature and runoff .
depth in the various decades from 1956 to 2009 50 80
/ mm / C / mm o 90
1956~1959 436.7 0.9 38.3 , 80 3.8mm, 10 ,
1960~1969 3325 1.4 262 90 5.1mm, ]
1970~1979 327.2 1.8 20.1 50 i 18.9mm,
1980~1989 309.3 1.9 14.7 0.36
1990~1999 355.2 2.8 18.5 ~oDmime
2000~2009 269.5 3.1 13.4 2.2
1956~2009 3254 2.1 20.0 N
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Fig.5 The corresponding relations between the mean annual runoff depth, precipitation and air temperature
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Fig.6 Cumulative curve between the precipitation and runoff

Fig.7 Sum of the deviation squares of the annual runoff coefficient
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Table 2 The final calibrated parameters for the model
1 CN2 SCS mgt 0~100 56
2 ALPHA_BF o gw 0~1 0.48
3 ESCO hru 0~1 0.93
4 SMTMP bsn 0~5 3.85
5 GW_REVAP aw 0.02~0.2 0.08
6 SMFMN 12 21 bsn 0~10 0.83
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Fig.13 Comparison between the measured and simulated monthly runoff from 1976 to 2009
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Fig.14 Comparison between the measured and simulated annual runoff from
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4

Table 4 The impact of the climate change and human activities on the runoff

/ mm /C / 10°m? / 10*m’*

/ 10°'m’

/ 10°m? ! % / 10*m? ! % / 10'm? ! %
3322 1.5 17 681.4
(1956~1975)
1976~1979 363.6 2.0 13 506.2 16 477.3 41752 1 204.1 28.8 834.0 20.0 2 137.1 51.2
1980~1989 309.3 1.9 10 204.0 14 504.5 74774 3176.9 42.5 923.7 124 3376.9 45.2
1990~1999 355.2 2.8 12 871.0 16 496.7 48104 1184.7 24.6 1 980.3 41.2 16454 34.2
2000~2009 269.5 3.1 9 324.8 13 334.8 8 356.6 4 346.6 52.0 1014.1 12.1 2 995.9 359
1976~2009 317.5 2.2 11 118.3 15 107.9 6 563.1 25735 39.2 1250.5 19.1 2 739.1 41.7
106.7%., 4) 1976~2009
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Impact of Climate Change and Human Activities on Runoff in Neimeng Reach of Luanhe River

WANG Liang'?, GAO Ruizhong', LIU Yucai 2, ZHANG Na’, LI Fengling'

(1. College of Hydraulic and Civil Engineering, Inner Mongolia A gricultural University, Huhhot 010018, China;
2. Xinganmeng Hydrology Bureau, Wulanhot 137400, China; 3. A alshan Wuhai Hydrology Bureau, Bayanhot 750306, China)

Abstract: Runoff is not only impacted by the climate change but also impacted by the human activities. The Luanhe

River Basin in Inner Mongolia is located in the arid and semiarid areas of China, where there is serious water and soil loss

and the environment is badly damaged. According to the analysis, the runoff is in descend trend in resent 50 years. In

this paper, the SWAT hydrological model was employed to analyze the impact of climate change and human activities on

runoff. The result shows that the impact of human activities is larger than climate change, and the indirect human

activities are the main reasons for runoff reduction.

Key words: runoff; SWAT model; climate change; human activity; impact analysis



