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Fig. 1. Schematic diagram of hydrological cycle evaluation (Miller et al. 2014)
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Table 1. Impermeability coeffecients of land surfaces with different land uses

Apartment,

Medium Low 7 ] Natural
LANDUSE density density Duplex Dl:ell%sl;ty Commercial )
Impervious ratio 0.65 0.45 0.7 0.7 0.95 0.0
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Fig. 2. Watershed modeling in SWMM software

Fig. 3. Introducing the sub-basin into the model
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Table 2. Hydrological input model parameters for the 9 sub-basins

Subcathment Sl Sz S3 S4 S5 Sﬁ S7 Ss Sg

Area(Hectare) 2068 537 432 122 195 848 649 114 143

Width(meter) 3607 1305 1104 735 720 1421 1534 786 888

Slope(percent) 26.7 7.7 16 8.6 6 12 13 9.9 8.7
Before

Impervious ~ development 13.8 13.02 26.4 21.12 14.24 6.44 6.48 6.79 8.74

Ratio After 33 217 33 265 17.8 161 216 194 25
Development

Fig. 4. Land-use changes and urban development in two study periods of 1994 (right) and 2014 (left)
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Fig. 6. Output hydrograph of the watershed after development
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Fig. 5. Output hydrograph of the watershed before
development
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Using storage instrument
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Figu. 7. Output hydrograph of the watershed after its
development with storage measures effected
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Using infiltrate instrument
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Figu. 8. Output hydrograph of the watershed after its
development with penetration measures effected
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