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Abstract

Since 1981, Youngsan river bank has become hollow and its water management has become ineffective.
Following the project revitalizing the four major rivers in Korea that started in 2008, it is necessary to establish
a new water management system due to the increase in the number of water structures. In this study,
the SSARR model was selected to simulate the water circulation process at Youngsan river watershed,
and the water circulation system for the Youngsan lake was established using the observed input data.
The parameters calibration was performed from 2008 to 2009, which was verified with the data from 2013
to 2014. According to the varication with the 2013-14 data, the average absolute error of the last three
stations was 4.7m’/s in 2013 and 7.8m’/s in 2014, respectively. The water circulation system applied in this
study could help carry out an efficient water management of freshwater lake in Korea.
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Figure 2. Rainfall and water level station of Youngsan River watershed
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Table 1. Before calibration of major points using SSARR model

Yearly average Relative Dry season Absolute Flood season Relative
Year Station discharge (m'/s) error |average discharge (M'/s) | orpor |average discharge (U/s) | grror
Observed | Simulated (%) Observed | Simulated (m'/s) Observed | Simulated (%)
Bondong 32.0 16.3 96.2 17.7 8.3 9.3 60.5 32.1 88.1
9008 Youngsanpo 42 4 427 0.6 24 .8 22.6 2.2 77.6 82.9 6.4
Sapo 193.9 61.7 214.3 192.6 30.9 161.7 196.4 123.0 59.6
Average 103.7 57.8 51.4
Bondong 38.7 30.8 25.5 12.6 7.8 4.8 90.5 76.6 18.1
9009 Youngsanpo 58.6 86.2 32.1 18.8 21.0 2.2 137.8 216.2 36.2
Sapo 333.1 121.3 174.5 162.8 30.3 132.5 672.3 302.7 122.1
Average 77.3 46.5 58.8
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Table 2. SMI-ROP of Youngsan River after calibration

SMI ROP (%)
(cm) A(5001-5005) | B(5006—5008) C(5202)
0 15 17 19
1 25 18 30
2 45 51 57
3 70 71 85
4 90 91 97
5 99 99 99
10 100 100 100
999 100 100 100

Table 3. BII-BFP of Youngsan River after calibration

BII BFP (%)

(cm/day) | A(5001-5005) | B(5006-5008) |  C(5202)
0.0 46 45 44
1.0 19 18 17
15 16 15 14
2.0 15 14 13
2.5 14 13 12
3.0 13 12 1
5.0 10 10 10
100 10 10 10

Table 4. S-SS of Youngsan River after calibration

Input Surface Comp, (cm/hr)

Rate

(cm/hr) | A(5001-5005) | B(5006-5008) |  C(5202)
0.0 0.00 0.00 0.00
0.5 0.27 0.29 0.25
1.0 0.79 0.78 0.67
15 1.29 1.28 L17
2.0 1.79 1.68 1.57
2.5 2.27 2.18 2.07
3.0 2.79 2.68 2.57

Table 5. Ts of Youngsan River after calibration

Discharge (m'/sec) Ts (hr)

0 10

10 8

15 7

20 6

40 5

100 4

400 3

1,000 9
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Figure 5. After calibration of model at Youngsanpo water level station in 2008 year
Table 6. Result after calibration of major points using SSARR model
Yearly average Relative Dry season Absolute Flood season Relative
Year Station discharge (m'/s) error | average discharge ('/s) | orpror |average discharge (N/s) | grror
Observed | Simulated (%) Observed Simulated (m'/s) Observed | Simulated (%)
Bondong 32.0 17.8 80.1 17.7 9.4 8.3 60.5 34.5 75.4
9008 Youngsanpo 42.4 46.4 8.5 24.8 25.2 0.4 77.6 88.5 12.4
Sapo 193.9 66.8 190.4 192.6 34.4 158.2 196.4 131.2 49.7
Average 93.0 55.6 45.8
Bondong 38.7 32.7 18.3 12.6 8.8 3.8 90.5 80.2 12.9
9009 Youngsanpo 58.6 90.1 35.0 18.8 23.5 4.7 137.8 222.8 38.1
Sapo 33.1 127.2 161.8 162.8 33.9 128.9 672.3 313.1 114.7
Average 1.7 458 55.2
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HEH g O%t% 2AA dju] 200849 10.7%, 2ol A2 HAE Tl A Mg o8
2009 5.6% 2 Q‘}i‘i}. ol7] Hat HFe] A 8lo] 20139} 201492 Agste] AAJSIRH AS
o) ©xke HED) QAo wla) AlEgEe] o7t A 71% F ALEAY ) 20144 A4 ATk (Figure 6)
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Table 7. Result verification of major points using SSARR model
Yearly average Relative Dry season Absolute Flood season Relative
Year Station discharge (m'/s) error | average discharge (M'/s) | error |average discharge (M'/s)| orror
Observed | Simulated (%) Observed | Simulated (m'/s) Observed | Simulated (%)
Seungchonbo 36.7 32.7 12,2 20.0 8.8 1.2 69.9 80.2 12.8
5013 Jukssanbo 61.8 99.5 37.8 34,5 35.8 1.4 116.3 226.2 48.6
Sapo 67.4 91.1 26.1 39.7 41,5 1.7 122.4 190.1 35.6
Average 25.4 4.7 32.4
Seungchonbo 32.1 26.2 22.5 18.8 14.5 4.3 58.5 49 4 18.5
5014 Jukssanbo 54.1 86.7 37.6 29.0 42.7 13.7 104.0 174.2 40.3
Sapo 61.4 79.9 23.1 35.2 40.5 5.4 113.8 158.3 28.1
Average 27.7 7.8 29.0
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