st YRR 127 2% 1 82~98(2009)

R

GIS 7|8t SWAT 22 083 53! - HHRAO| HRARY

The Analysis of Suspended Sediment Load of
Donghyang and Cheoncheon Basin using
GIS—based SWAT Model
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ABSTRACT

This study applied SWAT model to analyze suspended sediment load that is influence on
the high density turbid water in Donghyang and Cheoncheon basin, which are located in the
upstream of Yongdam Dam. GIS data such as DEM, land cover map and soil map, and
meteorological data were used as the input data of SWAT model. And the rating curve
equation and Q-SS equation of Donghyang and Cheoncheon gauge station were applied as the

measured values of them. As the result of flowout, the coefficient of determination (R?) and
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the Nash-Sutcliffe coefficient of efficiency (EI) of model calibration showed high as 0.87 and
0.87 at Donghyang gauge station, and the R?and EI of model validation were high as 0.95 at
Cheoncheon gauge station. Also, as the result of suspended sediment load, the R? and EI of

model calibration were high as 0.77 and 0.76 at Donghyang gauge station, and the R”?and EI
of model validation marked high as 0.867 and 0.80 at Cheoncheon gauge station. It is
considered that the suspended sediment load of 2003 showed the highest due to rainfall
amounts and rainfall intensity in using SWAT model. The results of suspended sediment
modeled in this study can be applied to the decision-making support data for the evaluation of
soil erosion possibility and turbid water potential in the management of reservoir.

KEYWORDS : GIS, Soil and Water Assessment Tool, Suspended Sediment Load, Turbid Water
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TABLE 1. Land cover of Donghyang and Cheoncheon basin

Donghyang basin

Cheoncheon basin

Land cover Code
Area (ki) (%) Area (k) (%)
Residential 11 9.76 1.67 519 1.81
Area
Industrial 12 0.06 0.04 0.24 0.08
Area
ComAmemal 13 0.03 0.02 0.10 0.04
Urban rea
Area Recreation 14 0.00 0.00 0.00 0.00
Facility
Transportation
15 1.59 0.96 2.49 0.87
Area
Public Facility 16 0.11 0.06 0.38 0.13
by 4.55 2.75 8.4 2.93
Paddy 21 21.59 13.06 37.25 13.05
Dry Field 292 22.05 13.34 33.25 11.59
. Plastic 23 0.00 0.00 0.04 0.01
Agricultural Greenhouse
Area Orchard 24 0.75 0.46 3.15 1.10
Agricultural 25 0.39 0.24 0.58 0.20
(others)
by 44.78 27.1 74.27 25.95
Broad—leaf 31 46.75 28.26 36.43 12.73
Needle—leaf 32 47.29 28.60 110.95 38.73
Fores
Mixed 33 16.79 10.16 32.86 11.50
b3 110.83 67.02 180.24 62.96
Grass 41 0.42 0.25 8.11 2.83
Grass Grass 42 2.24 1.36 8.55 2.98
(others)
> 2.66 1.61 16.66 5.81
Swamp Swamp 51 0.23 0.13 1.04 0.36
Mining 61 0.00 0.00 0.25 0.09
Bare Bare soil 62 1.35 0.81 3.19 1.12
b3 1.35 0.81 3.44 1.21
Water Water 71 0.97 0.58 2.23 0.78
Sum 325.64 196.96.00 559.14 195.3.00
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FIGURE 3. Soil map of Donghyang and Cheoncheon basin

TABLE 2. Soil types of Donghyang and Cheoncheon basin

Soil Donghyang Cheoncheon Soil Donghyang Cheoncheon

Code Area(k) (%)  Arealln) (%) Code Area(lw) (%)  Areallr) (%)

Anc 92.97 56.37 168.77 58.95 Mva - - 0.87 0.31
Apa 0.39 0.22 - - Mvb - - 3.07 1.07
Apb 1.99 1.17 - — Raa - - 1.18 041
Apc 1.41  0.82 - - Rab - - 20.80  7.27
Maa 19.02 11.50 - — Rac - - 21.70 7.58
Mab 39.28 23.79 4.04 1.41 Rad - - 15.80 5.52
Mac 6.87 4.12 0.52 0.18 Rea - - 9.14  3.19
Mma 1.89 1.11 8.02 2.80 Ro - - 20.42  7.13
Mmb - - 0.43 0.15 Rsa - - 0.51 0.18
Msa 1.39  0.81 2.30  0.80 Rsc - - 0.54  0.19
Msb 0.16  0.07 1.52 0.53 Rva - - 0.84  0.29
Mua - - 1.15  0.40 Rvc - - 0.32 0.11
Mub - - 0.25 0.09 Rxa - - 4.08 1.43

Sum 165.37 100.00 286.28 100.00
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TABLE 3. The equation of Q—SS at Donghyang and Cheoncheon gauge station

Gauge

Gauge

i Year Eqg. of Q—SS i Years Eqg. of Q—SS
station station
2003 §§=6.00E—07x Q""" 2003 §§=3.00E— 07 x Q"2
2004 S9=1.00E—09x Q> 2004 85=2.00E— 09 x Q1438
Dong 2005 SS=4.97E—08x Q"™ | Cpeon 2005 SS5=8.36E—08x Q"™
—hyang 2006 99=1.31F— 07 X Q1.931 —cheon 2006 SS=3.43F— 05 % Q1'53
2007 §8=19.02E—07x Q"™ 2007 §§=2.08E—07x Q'8
2008 $S=1.00E—06x Q"™ 2008 §§=1.00E—10x Q>3
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TABLE 4. Adjusted major parameters in SWAT model

o ) Adjusted
Name Definition Min Default Max )
(sub—basin)
Soil  evaporation compensation 1.0
ESCO 0.01 0.95 1
factor (ALD
SCS  runoff curve number for . —20%
CN2 ] o 35 variable 98
moisture condition II (Donghyang)
Linear parameter for calculating
maximum amount of sediment that 0.01
SPCON 0.0001  0.0001 0.01

can be reentrained during channel

sediment routing
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FIGURE 7. Model calibration of SS at Donghyang and Cheoncheon gauge station

TABLE 5. Suspended Sediment Load of Donghyang and Cheoncheon basin

Suspended Sediment (ton/year)

Rainfall Amounts (mm)

Year Donghyang Cheoncheon
Donghyang Cheoncheon  Simulated Observed Simulated Observed
2003 1,956 2,278 10,516 14,981 13,688 13,917
2004 1,349 1,468 2,674 2,316 3,735 3,222
2005 1,641 1,749 6,646 6,781 9,116 11,537
2006 1,284 1,507 5,894 8,315 6,939 13,323
2007 1,359 1,903 3,316 1,620 6,093 5,266
2008 804 1,011 841 321 1,587 245
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