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A Simulation Study of Total Maximum Daily Sediment
Load in Shuili Creek Watershed

Paris Honglay Che™, David D-W. Tsai”

Professor, Graduate Student, Department of Soil and Water Conservation,

National Chung-Hsing University, Taichung 402, Taiwan

ABSTRACT

This study divided into two parts was to simulate total maximum daily load (TMDL) of
sediment in Shuili Creek watershed, Nantou county, by TMDL model. The US EPA’s BASINS
model was used to simulate the results of watershed sediment load. The first part was to simulate
sediment load on slopeland, including both the pervious and impervious land. It is reasonable that
final results of sediment TMDL are 63,642 ton after comparing with relative references. The
second part was to simulate river suspended solids. The simulation results were calibrated
and validated by the observed values. Validation results indicated that simulated values matched
the observed values.

(Keywords : TMDL Management, Sediment TMDL, Shuili-Stream Watershed)
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1. B C T

Table 1 . Calculation of C value in agriculture land.

P (BT | Area (acre) | Arearatio | FUFCHI | R Clf
A 36800 0.001591 0.1 0.000159
x> 4438400 0.191932 0.01 0.001919
FIET 1076800 0.046565 0.25 0.011641
R 1169600 0.050578 0.2 0.010116

HER 35200 0.001522 0.14 0.000213
B 467200 0.020203 0.15 0.003031

TR 15900800 0.687608 0.1 0.068761

total 23124800 0.096

#<2. TMDLUSLE = 2! S Fis by ™ =it frasil
Table 2 . Parameter values and calculatlon results in TMDL USLE tool.

Landuse R K LS C P
Forest 759.9 0.21 2.70 0.010 0.8
Agriculture | 759.9 0.21 4.40 0.096 0.9
Urban 759.9 0.21 2.92 0.150 0.8
Edge of Segment | Edge of Delivery Edge of Edge of
Landuse field rate area field load . stream load stream rate
(ton/acre) (acre) (ton) ratio (ton) (ton/acre)
Forest 3.53 13581 47941 0.253 12116 0.892
Agriculture 61.94 457 28307 0.253 7154 15.654
Urban 57.19 3070 175573 0.253 44372 14.453
total 251821 63642
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Table 3 . Validation of simulated values by TMDL USLE.
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Fo4. EMRERFVER
Table 4 . Calculation of cover ratio in

agriculture land.

(| Area | Area |TiEF ;}g;@;

PoRER] | (acre) |ratio| (%) | (*37'(; )
N 36800 (0.001| 75 0.12
TRf | 4438400 [0.192| 95 18.23
K'ET | 1076800 {0.047| 50 2.33
W | 1169600 [0.051| 60 3.03

Fﬁg[ﬁll 35200 (0.002| 70 0.11
[ 467200 [0.020{ 70 1.41
L5 Jisooosoofoss| 75 | 5157
Total |23124800 76.81

# 5. COVER [fifS - VLSR5
Table 5 . Simulation results of erosion amount
on slopeland after calibrating COVER value.

Edge of Area Edge of
Lanuse field rate field load
(ton/acre) (acre) (ton)
Forest 0.888 13581 | 12059.93
Agriculture 2.74 457 | 1252.18
Urban 1.23 3070 | 3776.10
Total 17088

% 6. NVSI [l STl B B R
Table 6 . Simulation results of erosion amount
on slopeland after calibrating NVSI value.

Edge of Arca Edge of
Lanuse field rate (acre) field load
(ton/acre) (ton)
Forest 0.888 13581 | 12059.93
Agriculture 5 457 | 2285.00
Urban 1.38 3070 | 4236.60
Total 18582
3. Ry -
TE pjﬁiﬁgm{o[i s FT @ﬁ;p{g

?\'flﬁlf[i'l o [ EEE F;lﬂ‘ir‘aférgﬁ
LT A2 R 11 KSER # KRER [y fi
PRI (R -

(1) KSER
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# 7. DET fifS1-#. b ik -
Table 7 . Simulation results of erosion amount
on slopeland after calibrating DET value.

ton/acre » =IZ2f% [-fifi sk = FTF' o Edge of Area Edge of
Lanuse field rate (acre) field load
(2) KRER (ton/acre) (ton)
s B ke . Forest 0.888 13581 | 12059.93
25m KSER 2 =% il A
g:wf:; o AR Agriculture] 5.3 457 | 243581
SURT R o (RS V] B KSER Urban 1.38 3070 | 4236.60
S HR R J]?‘ﬁdj\ iFJfJ,’g; BV Total 18732
(TR - B A PP R S T
KRER & =41 -
#*. 8 . KSER £ 1~
Table 8 . KSER calibration process.
Edge of field rate
Landuse KSER (origional) KSER (adjust) Edge of field rate | TMDL USLE
(origional) (ton/acre) (adjust) (ton/acre) (ton/acre)
Forest 0.2 0.888 0.25 0.89 0.892
Agriculture 0.9 5.33 5 5.65 15.654
Urban 0.1 1.38 5 4.33 14.453
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Figure 3 . Simulation results of river suspended solids (after calibrating parameters of slopeland).
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87

[ AL

'i—ftw-'k

IR E BT IV Aa [~
iif S MILJEAW?H £



o BEE 40 (1) 173 -92(2008)

Journal of Soil and Water Conservation , 40 (1) : 73 - 92 (2008)

FLOW(cfs)

T P P

SSED4, SEDIVENT (mg/l)
g g B

T T T T T T T O T R
Saar £2Y sz o Ay e iy s sEvr

[ S . Rl R T o T R TR

Figure 5 . Simulation results of suspended solids after calibrating critical shear stress.
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Table 9 . Simulation comparison of suspended solids before and after calibrating critical shear stress.

il
SRS L 2E[26F1 | 4FJ17F1 | 6FJILF! | 8FJ13F! | 105]26F! | 125]10}!
A (me/l) | 46.6249 | 27.2012 | 59.7553 | 13.7330 | 23.3774 | 0.0000
B (mg/1) 4.1 10.3 8.6 16.8 7.4 1.6
AT A 4978.126
B
B ] 2E126F1 | 4F]17F0 | 6F]11FT | 8EFJ13F! | 105]26[1 | 125]10}!
SR A (me/l) | 21.6849 | 9.0099 | 26.4051 0.9500 7.5975 0.0000
B (mg/1) 4.1 10.3 8.6 16.8 7.4 1.6
ZE T A H 881.736
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Table 10 . Simulation comparison of suspended solids before and after calibrating the model.

il
B £ 2E126F1 | 4F]17F0 | 6FJ11FT | 8FJ13F! | 105]26F1 | 125]10F!
HABE(mg/l) | 46.6249 | 27.2012 | 59.7553 | 13.7330 | 23.3774 0.0000
B it (mg/1) 4.1 10.3 8.6 16.8 7.4 1.6
2 A A 4978.126
-
B 2E[26F1 | 4E[17F0 | 6FJ11F! | 8E[13[! | 105]26} ! | 12F]10f!
ARl (mg/) | 10.0362 3.4238 24.3353 0.3610 6.5656 0.0000
B i (mg/1) 4.1 10.3 8.6 16.8 7.4 1.6
FEE T YA 603.617
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Figure 6 . Simulation results of suspended solids after calibrating KSAND.
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Table 11 . Comparison of different methods

for estimating soil loss.
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