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The Study of the Influence on Long Term Streamflow Caused by Artificial
Storage Facilities Based on SWAT Modeling Process

M A P s
 Shin, Hyun Suk / Kang, Du Kee

Abstract

In the several decades, various storage facilities have been developed and operated to supply water
resource, flood control or environmental preservation etc. Then, how those man-maid storage facilities
affect on the downstream water and environment and how the hydrologists can evaluate those
features for water resources problem-solving are high—concentrated problems in this field. Most large
watersheds in Korea contain various types of artificial facilities such dams, reservoirs, in—-land ponds,
wetlands etc. But the study to develop the technology for achieving the effect of the variances and
properties of the long term streamflow caused by the artificial storage facilities have been on the
simple watershed models and experimental modeling in the real fields. In this paper, we introduce the
procedure and methods to consider the above problems based on continuous and semi-distributed
featured SWAT model. At the first, we describe the elements and mechanisms of storage facilities in
SWAT model to see how we can apply that in proper and appropriate manner for real field problems.
Then, we applied the process to a sample watershed, Taewha River basin which covers the most of
Ulsan region. Specially, we concentrate on our effort to the effect of upper reservoirs on down stream
long term flows based on various scenario basis. The result was described and analysed in spacial
and temporal variations on that basin using the precise manner.

keywords : hydrological modeling, SWAT, artificial storage facilities, long term streamflow
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Fig. 2. Storage facilities analysis in SWAT
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Table 1. Analysis of Taechwa watershed and river configurations

Area Reach ) CN

Subbasin Name (ar) L(el?righ A/L(km) A/L AMC-II AMC-III
Yeon Am_A 33.8 13.66 247 0.181 74 87
Chung Ryang_ A 457 14.26 3.20 0.225 72 86
Whe Ya_B 88.8 19.63 452 0.231 67 82
Dong Chun_A 829 18.24 454 0.249 69 84
Dae Gok_A 321 9.62 3.33 0.347 67 82
Sa Yeon_A 50.5 16.37 3.08 0.189 67 82
Sa Yeon_B 36.5 15.50 2.35 0.152 66 32
Tae Wha_B 14.7 8.27 1.78 0.216 67 32
Dae Am_A 62.0 18.43 3.36 0.182 63 80
Tae Wha_A 135.9 23.20 5.86 0.253 74 87
Whe Ya_A 124.5 29.67 419 0.141 69 84
Dong Chun_B 75.5 18.32 412 0.225 72 86
Tae Wha_D 39.0 1752 2.22 0.127 76 38
Chuk Gua_A 420 15.96 2.63 0.165 66 82
Tae Wha_C 41.1 14.30 2.87 0.201 68 83
Yeo Chun_A 20.8 10.55 197 0.187 82 91
Total 458.8 45,188 10.154 0.225 69 84

Table 2. Physical characteristics of reservoirs in Taewha watershed
Drainage Flood Normal |Low Water S’g(‘;t:l e Eéftfggivee Sg:: € %\(;:{g
Ar(?a Water Level[Water Level Level Capa cigty Capac%ty Supply
(k) (EL(“'),I’D) (EL(*),H’I) (EL(+),m) (m) (m') (ki) (m)
Sa Yeon 1245 63.2 60.2 45.0 25,000,000 | 20,000,000 1.72 36,500,000
Dae Am 77.0 51.9 485 445 9,500,000 5,000,000 1.50 18,250,000
H39% 3% 20064 3H 233
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Fig. 6. Comparisons of daily and monthly observed and simulated average daily discharge at
Sam-Ho(2000.3-2003.7)

Table 3. Statistical results for model calibration

Daily Streamflow Monthly Streamflow

Rainy Season | Dry Season Rainy Season | Dry Season
(June-Sep) (Oct.-May) Mean (June-Sep) (Oct.-May) Mean
Absolute Mean Bias 14.46 8.00 6.92 11.31 478 7.01
Root Mean Square Error 40.21 10.16 24,92 16.93 7.75 11.72
Corrrelation Coefficient 0.93 0.88 0.90 0.96 0.76 0.95
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Table 4. Physical characteristics of reservoirs for

modelling
Sa Dae
Yeon | Am
Reservoir surface area at 2,400 | 2,000

emergency spillway(ha)

Volume of water at emergency
spillway(10'm’) 3,900 | 1,200
Reservoir surface area at principal
spillway(ha) 1,720 | 1,500
Volume of water at principal
spillway( 10%m’ ) 2,500 | 950

Initial reservoir volume
0 2,500 | 950

Table 5. Reservoir scenarios

Descriptions
BASE |No artificial storage facilities
R11 Sa Yeon=0.0, Dae Am=0.0
R12 Sa Yeon=5.0, Dae Am=25
R13 Sa Yeon=7.0, Dac Am=3.0
R14 W(ater) Sa Yeon=10.0, Dae Am=5.0
use(cms
Sa Yeon=20.0,
RI15 Dae Am=10.0
Sa Yeon=30.0,
R16 Dae Am=15.0
R21 | Hydraulic K=0.10
conductivity
R22 of the K=0.50
reservoir
R33 | bottom(mm/hr) K=1.00
R31 River Sa Yeon=0.5, Dae Am=05
R32 | maintenance | Sa Yeon=1.0, Dae Am=1.0
r33 | flowlems) "5 Veon=2.0, Dae Am=20
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