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Abstract

The Soil and Water Assessment Tool (SWAT) model, semi-distributed model, first divides the watershed into multiple
subwatersheds, and then extracts the basic computation element, called the Hydrologic Response Unit (HRU). In the process
of HRU generation, the spatial information of land use and soil maps within each subwatershed is lost. The SWAT model
estimates the HRU topographic data based on the average slope of each subwatershed, and then use this topographic datum for
all HRUs within the subwatershed. To improve the SWAT capabilities for various watershed scenarios, the Spatially
Distributed-HRU (SD-HRU) pre-processor module was developed in this study to simulate site-specific topographic data. The
SD-HRU was applied to the Hae-an watershed, where field slope lengths and slopes are measured for all agricultural fields.
The analysis revealed that the SD-HRU pre-processor module needs to be applied in SWAT sediment simulation for accurate
analysis of soil erosion and sediment behaviors. If the SD-HRU pre-processor module is not applied in SWAT runs, the other
SWAT factors may be over or under estimated, resulting in errorsin physical and empirical computation modules although the
SWAT estimated flow and sediment values match the measured data reasonably well.

keywords : Field slope, Field slope length, Hydrologic response unit, Spatially distributed-HRU, Soil and water assessment
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A GFEAE siAsy] 8k Soil and Water Assess-
ment Tool(SWAT; Arnold, 1992) 2g¢] gz &853 3}
tHRAEA 5, 2008, H{4] 5, 2008, Jha et al., 2006;
Luo et a., 2008). SWAT 22 FYo|AM 9 Zo] wE

& 2 udedy 24 2 A9 AIH-FHA HsE
BAE Q7] wEe de o] gHI o, Ads =
gated oA B A 2 BP9 F2FH EHoF
3 EBAE Bol T KA B EGHA 2
FAAS S Frhsted dA7E ottt £XE EgTdE
g2 FEXF 2gQd SWAT E¥L2 294 293
HguEE §F, A 23 HHed wAs Hrtst
=d o]d Hydrologic Response Unit(HRU)2 @3 =7}
289t o] AYFEE SWAT F4F F7HA) ol % 97%
WEEY shuely] dFel 9 99l A Bk B
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Fig. 1. Location of the Hae-an watershed.
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Fig. 2. SWAT edtimated dope and dope length a the Hae-an watershed.
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Fig. 3. Measured dope and dope length at the Hae-an watershed.
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Fig. 4. Subbasins and outlets a the Hae-an watershed.
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Fig. 5. SD-HRU pre-processor module in SWAT. (d) SD-HRU dope and dope length map, (b) SD-HRU table, (c)
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Fig. 8. Concept of SD-HRU in SWAT. (Three HRU records for 3 spatiadly separated landuse and soil combinations)
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Fig. 12. Comparison of smulated surface runoff by SWAT, Areaweighted module and SD-HRU pre-processor module.
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main channel on a given day (mm H,0), K is the satu-
rated hydraulic conductivity (mm-h™), and the slope is input
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and Ly is the hill dope length (m)(Neitsch et al., 2005b;
Sloan et a, 1983; Sloan and Moore, 1984).

333. 7IMf7E Hlu
Fig. 14 SIAHFY9 SWATO s g B BAF
/B, WAVtE BREC Js) ABE BAR/IEARE



SWAT HRU Ete{e| HAlz/ZHAIE AEE

2|5t SWAT SD-HRU MAE| Z2MA ZE 71

359

40,000,000 -

35,000,000

30,000,000 -

25,000,000

20,000,000

15,000,000 -

Groundwater (m3,year)

10,000,000 -

5,000,000 -

2001

TTTSWAT

2002

" Area-weighted module

2003 2004 2005

Year

~SD-HRU pre-process module

Fig. 14. Comparison of smulated groundwater by SWAT, Areaweighted module and SD-HRU pre-processor module.
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tons), Qs is the surface runoff volume (mm H.O/ha),
Opeak IS the peak runoff rate (m3/s), areap is the area of
the HRU (ha), Kuge is the USLE soil erodibility factor
(0.013 metric ton m? hr/(m*metric ton cm)), Cuge is the
USLE cover and management factor, PUSLE support
practice factor, LSyge is the USLE topographic factor, and
CFRG is the coarse fragment factor (Williams, 1995).
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