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Sediment Yield Hotspots in Reservoir Watershed
Tai-Li Lin Jen-Yang Lin Chi-Feng Chen”

ABSTRACT Silt accumulates rapidly in Taiwan’s reservoirs given their geographical characteristics, affecting Tai-
wan’s reservoir capacity and allocation of water resources. In response, the Taiwanese government has set sediment
reduction in reservoirs as a policy goal. Thus, the present study established a rapid and rational method for identifying
the main sediment production hotspots in the watershed areas of Taiwan’s reservoirs. This study analyzed three reser-
voirs located in the northern, central, and southern regions of Taiwan, namely, the Shimen Reservoir, Wushe Reservoir,
and Nanhua Reservoir. The study divided the watershed areas of these reservoirs into multiple subwatershed areas and
applied the Universal Soil Loss Equation (USLE) to estimate soil erosion from the land surface. Additionally, the study
used the slope-length factor method to calculate the volume of collapsed sediment, along with the slope delivery ratio
and channel delivery ratio, to determine the average annual volume of sediment entering the reservoirs. The assessment
results were compared with actual reservoir dredging and siltation volumes obtained over 10 years, with most of the
results falling within the upper and lower quartiles of the actual data, confirming that the method proposed in this study
is reasonable. The identified hotspots should be prioritized in sediment reduction efforts.

Key Words: Reservoir catchment area, Universal Soil Loss Equation (USLE), Sediment delivery ratio (SDR), Sed-
iment yield production hotspots
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Fig.1 Calculation flowchart of this study
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Table 4 Results of soil production in Shimen Reser-

voir sub-watershed
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Table 5 Surface delivery ratio in Shimen Reservoir

sub-watershed
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Table 7 Estimated results of soil yield of sub-watershed and the delivered sediments to Shimen Reservoir
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5 Bk 2,190 39.7 19.9 59.6 39.7 23.7 393 14.4 9.3
6 FHi 2,824 95.0 37.1 132.0 36.2 47.8 39.9 28.7 19.1
7 TFE 2,581 46.7 2.9 497 36.7 18.2 41.2 10.7 75
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Fig.2 The final delivered sediments produced by each sub-watershed of Shimen Reservoir.



KL  55(3), 2024 -

(2) FrbAK=H
GEGHKETWHEGER » HEKEE L4
EER Ry 910.2 E17 774 R Horp 57.3%F8 B R IF A
19.6% AT 78 > 23.1% #E AJEIE - MEEH/KEEK
EA el b E R AR LR EARE - SR
FEE 53.3%F; 46.7% °
T KE 2 EVENEAIFR 8 KIEl 3 Fin » 3

*8 BTt KEFEKBEMERERDEHMER

BEZ R HEMEMEES 2T HRKE - LD AE
B R38.2E I AR &L D AR 2 18.2%-
IPEE 5%~ B B —RE KR =9 £
Wb N BN S > 5351 By 30.0 ~ 22.0 Jz 26.9 1154
KU - FttoKEZ AR L8R BOR ) 1 Bz - 41
SRR RS - AT LU B 2 At e s - IHh
SNPRRTEKE A R B SE R B B - TE R MIRAREE I
st e DR EY -

Table 8 Estimated results of soil yield of sub-watershed and the delivered sediments to Wushe Reservoir.
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1 EKE 9% 1,419 30.4 68.9 99.3 46.0 457 48.2 23.6 22.0
2 CEKE 5 847 29.3 37.4 66.7 56.1 37.4 48.2 19.4 18.0
3 CEKE L= 2,220 56.0 79.5 1355 40.3 54.5 49.3 27.7 26.9

4 CEUKE LR 1,219 25.1 0.2 25.3 49.7 12.6 49.3 6.4 6.2
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Fig.3 The final delivered sediments produced by each sub-watershed of Wushe Reservoir.
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Table 9 Estimated results of soil yield of sub-watershed and the delivered sediments to Nanhua Reservoir.
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Fig.4 The final delivered sediments produced by each sub-watershed of Nanhua Reservoir
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Table 10 Estimation of actual sediments of Shimen Reservoir.
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100 30,912 21,526 9,386 -212.0 108.6 30.4% -103.4
101 30,912 21,714 9,198 -188.0 84.2 29.8% -5.7
102 30,912 20,720 10,192 994.0 176.6 33.0% 11231
103 30,912 20,826 10,086 -106.0 129.1 32.6% 56.8
104 30,912 20,471 10,441 355.0 162.8 33.8% 4525
105 30,912 - - 136.0 97.5 - 2335
106 30,912 20,199 10,713 136.0 80.7 34.7% 216.7
107 30,912 20,315 10,597 -116.0 110.9 34.3% 5.1
108 30,912 20,293 10,619 22.0 163.4 34.4% 185.4
109 30,912 20,416 10,496 -123.0 33338 34.0% 2108
110 30,912 20,533 10,374 -122.0 4282 33.6% 306.2
111 30,912 20,422 10,490 116.0 4445 33.9% 560.5
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Table 11 Comparison of the estimated and actual sediments of the studied reservoirs.

K [HITE AWFCHE H R AJE = JEE S Y T R A 1052k b & (HI T ARIG)  KERHEG N EE
CEAAE) EILHARIAE) EILHARIAE) (Frusr g~ Erasr) EILHARIAE)
P9k 755.6 280.7 353.0 213.8 (41.4~342.8) 177.8
Btk 212.8 210.1 177.0 215.4 (18.3~307.3) 169.4
ALK 106.4 252.7 265.0 182.9 (100.2~230.3) 245.4
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