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Abstract Acritical function of a nation is to protect its people's lives and properties from natural
disasters such as a drought. A drought affects many aspects of human life, including social, economic,
and industrial activities. Approximately 75.7% of reservoirs in Korea are over 50 years old.Sedimentation
over the years may have caused a situation where storage capacity of the reservoirs is no longer
sufficient and compliant with the original reservoir specifications. This study analyzes storage capacities
for ten aged reservoirs using the autonomous navigation USV. Itcompares these capacities with sediment
estimated by conventional empirical equations. Comparisons were made to the original specifications for
the reservoirs.Storage capacity of six reservoirs decreased in a range between 16.2%-55.3% and storage
capacity of 4 reservoirs increased ina range between 1.5%-380.2%. This data was compared todata
derivedfromestimating sediment by empirical equations. Yoon's equation(1982) appeared more accurate
than Sur's equation(1988) in Uhlinzi andYongpo reservoirs, and Sur's equation(1988), however, appeared
more accurate than Yoon's equation in Daegok, Ugok2 and Ochireservoirs. The significant ranges of
sedimentation shown in this study suggest that it is worth continuously surveying reservoirs to ensure

their efficient management and operation.
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Fig. 1. Survey Process of Ageing Reservoir

Fig. 2. Unmanned Survey Vehicle(USV)
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Table 1. USV specifications
Component Classification Specifications
Size 1.1m x 0.42m x 0.25m
Battery 30,000mAh lithium battery
. Less than 5kg
Weight (without battery)
Material FRP + carbon
Boat Operation
5kn(2.6m/s)
speed
Maximum 9kn(4.63m/s)
speed
System Autonomous Navigation /
operation Manual remote controller
Depth use minimum 30cm ~
area Maximum200m
Single beam Precision +0.0l m + 0.1% x D
(D=Depth)
Resolution 0.01m
+8mm +1ppm RMS
(Horizontal)
GPS Precision
+15mm +1ppm RMS
(Vertical)
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Table 2. Analysis of storage capacity in Uhlinzi

Water storage capacity(m’)
Depth
Level (m) KRC Survey result
(El.m) (2000%) (20188.9)
32.2 0 0
32.5 0.32 237
33.0 0.82 2,080
33.5 1.32 (ELm 33.23.) 0 4911
34.0 1.82 10,606 8,807
34.5 2.32 18,736 13,725
35.0 2.82 27,588 19,784
35.5 3.32 37.375 27,325
36.0 3.82 48,192 35,824
36.5 4.32 60,011 45,367
37.0 4.82 72,676 56,045
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Fig. 7. Reservoir basin
(a) Daegok (b) Deokam
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Table 3. Analysis of storage capacity in Miryang-si reservoir(9 place)

Survey ) Maximum Total storage capacity(l,OOOmS)
Facility Name Date Completion Depth Miryang—st Increase a?d Decrease
(2019year) Year (m) (local government) Survey result (1.000c) / (Rate)
Yongpo 4.24. 1969 3.5 88.0 39.3 -48.7 / (-55.3%)
Daegok 4.12. 1945 32 32.0 15.6 -16.4 / (-51.3%)
Deokam 4.22. 1945 6.8 90.0 61.0 -29.0 / (-32.2%)
Ugok2 4.26. 1958 5.0 52.0 42.8 -9.2 / (-17.7%)
Ochi 4.25. 1984 82 61.0 51.1 -9.9 / (-16.2%)
Gagok 4.10. 1945 19.2 53.0 254.5 +201.5 / (+380.2%)
Samson 4.22. 1961 6.1 39.0 42.8 +3.8 / (+9.7%)
Unjeong 4.23. 1945 11.9 388.0 406.9 +18.9 / (+4.9%)
Naegok 4.11. 1945 133 153.0 155.3 +2.3 / (+1.5%)

Table 4. Reservoir basin characteristics

Basin area Basin perimeter Basin length Elevation Total storage

Facility Name | Completion Year 2 capacity

(km?) (km) (km) (m) 3

(1,000m)
Uhlinzi 1971 0.765 4.862 1.215 37.00 72.7
Yongpo 1969 1.017 5.280 1.386 68.10 88.0
Daegok 1945 0.450 4.080 1.689 77.64 32.0
Deokam 1945 1.846 7.741 2.216 59.70 90.0
Ugok2 1958 0.407 3.720 0.947 66.30 52.0
Ochi 1984 0.373 3.060 0.749 379.60 61.0
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Table 5. Analysis result

Pacilit Sediment deposition rate(m’/km?/yr)
I;amey Survey | Yoon(1982) Suh(1988)
result | Eq.(D) Eq.(2 Eq.(3) Eq.(4)
Uhlinzi 3394 1,407.5 | 641.4 36.3 1.8
(error rate) ’ (414.7) | (189.0) | (10.7) (0.5
Yongpo 955.4 1,329.6 | 829.0 17.4 15
(error rate) ' (139.2) | (86.8) (1.8) (0.2)
Daegok 2187 1,565.0 | 397.8 112.3 2.2
(error rate) . (715.6) | (181.9) (51.3) (1.0)
Deokam 386.3 1,180.0 | 1,418.4 2.9 0.7
(error rate) i (305.5) | (367.2) 0.8) 0.2
Ugok2 148.8 1,597.0 | 363.3 193.2 3.1
(error rate) 1(1,073.2) | (244.1) | (129.8) 2.1)
Ochi 2738 1,625.2 335.7 298.7 32.5
(error rate) i (593.6) | (122.6) | (109.1) (11.9)
4. 42
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