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Hydrological response under land use change scenarios for the upper Huaihe watershed based on SWAT model

DONG Xiac hua'?, FANG Yan qln 2 LI Ying hai'?, YU Dan'?, SU Huan"?,LI Lu"? YAO Zhuo xi"
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2. Water Resources Security Collaborative Innovation Center in H ubei Province, Wuhan 430070, China)
Abstract: In the Huaihe wat ershed, unreasonable land use is one of the important factors that lead to soil erosion. It’ s the impor
tant premise to explore the? land use change under the hydrological response in terms of carrying out the work of soil and w ater
conservation. In this study, the SWAT (Soil and Water Assessment Tool) model was established with the upper Huaihe River
basin upstream of the W angjiaba hydrologic controlling station as the study area. Firstly, the applicability of the model was vert
fied. Then the optimal land use scenario w as constructed by farmland suitability evaluation. Finally, the hydrological responses to
the optimal land use scenario, ecological protection situation and the land use in 2000 w ere analyzed using the SWAT model. T he
results showed that hydrological response changes of ecological protection situation were very small. Based on the optimal land
use scenario of land suitability evaluation, 41.29% of the farmland was turned into forest land. As a result, compared with the
land use in 2000, the annual surface runoff and sediment yield were decreased, ground water was increased. M onthly surface rur
off and sediment yield were decreased, and monthly ground water was increased. However annual and monthly evaporation
changed slightly. T he study revealed that in the condition of optimal land use, the ability of soil and water conservation was
stronger, and it was more obvious in flood season.
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Fig. 1 Location map of the study area
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Tab.1 The data type and source
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Tab.2 Calibration parameters of SWAT model and value range
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Fig.2 Hierarchical chart
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Tab.3 Weights of evaluation factors
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Tab.4 The level of evaluation factors and score for farmland suitability
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Tab.5 Land suitability classes and suitability scores
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Fig.3 Simulation result of monthly runoff
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Fig. 4 Farmland suitability map
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Tab.6 Farmland suitability table
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Fig. 6 Farmland suitability level of land use in 2000
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Tab.7 Suitability of statistics of land use in 2000
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Fig.7 The optimalland use
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8
Tab.8 Land use change under different scenarios
15t 1 152 33

R 2 A

HIAY km?2 LLl( %) [/ k m?2 el (% ) LA (%) HIAY km?2 el (% ) BAHE(%)
B 20 615. 56 68. 84 20 474.78 68.37 - 0.68 12 103. 00 40. 66 - 41.29
N 5323.41 17.78 5 334. 88 17. 81 0.22 13 653. 00 45.87 156. 47
B 509. 99 1.70 640. 96 2. 14 25. 68 509. 9 1.71 0. 00
K5k 893. 61 2.98 893. 61 2.98 0. 00 893. 61 3.00 0. 00
W 2 S5 R I 2 603. 08 8. 69 2 603.08 8. 69 0.00 2 603.08 8.75 0. 00
R 0.09 0.00 0.09 0. 00 0. 00 0. 09 0.00 0. 00

8 (a) (b) (9 (d)

Fig. 8 (a) T he annual surface runoff depth results(b) The annual ground water depth results

(¢) T he annual evaporation capacity results(d) T he annual sediment results
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9 (3 (b)

(9 (d)

Fig.9 (a) Monthly surface runoff depth results (b) Monthly ground water depth results

(¢)Monthly evaporation capacity results(d) Monthly sediment results
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