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Determination of Instreamflow Requirement
for Upstream Urban Watershed Using SWAT Model
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Abstract

The flow duration curves in the present and the ideal hydrologic cycle were derived using SWAT
model. The present situation is the landuse and the groundwater withdrawal in the year of 2000 and
the ideal situation is the landuse of 1975 and no groundwater withdrawal. These results were
compared with the previous instream flow requirements which are the larger flow between the
average drought flow and environmental control flow. As a result, the present and ideal drought flows
of Ojeoncheon, Hakuicheon, Samseongcheon, and Sammakcheon, were the same and the drought flows
of Samseongcheon and Sammakcheon were even zero since the baseflow is very little due to the
small and mountainous watersheds. The previous instream flow requirement for the riverine function
is also larger than the low flow of the ideal hydrologic cycle. The present method to set the instream
flow requirement is not proper for the small mountainous watershed since it can be usually
overestimated and drive the artificial measures to secure the streamflow. Therefore, another method
should be developed such as the low flow and the average flow between the drought flow and the
low flow of the ideal hydrologic cycle using the proper hydrologic simulation model such as SWAT
which can consider the landuse.

keywords :@ Mountainous Watershed, Flow Duration Curve, Instreamflow Requirement, SWAT,
Landuse, Groundwater Withdrawal
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Fig. 3. Soil Map of the Study Watershed

Table 1. Characteristics of the Subwatersheds

Soil Constituent -
Water-|Length Landuse (2000) (2000) Ground
Name of . (%) water
shed of Elevation (%) .
Sub- Slope Withdrawal
Area |Stream (EL. m)
Watershed | ("5 |70 Agri (2000)
Urban | Forest cultural Clay | Silt | Sand | (mm/year)
Study
127.13 | 1791 1/250 120 38.3 51.6 75| 186 | 334 | 480 314
Watershed '
Wanggok 3.78 3.82 | 1/50~1/60 180 70 81.5 941 168 | 252 | 580 845
Ojeon 4.26 2.85 1/30~1/60 163 7.7 715 114| 160 | 256 | 584 70.1
Dangjeon, 5.35 402 1/210 70 571 27.7 11.2| 180 | 324 | 496 16.2
gieong | o 4 11/140~1/180 ' : ol B : : :
Sanbon 1029 | 4.32 1/160 135 403 48.5 921 176 | 32.1 | 50.3 2.8
Hakui 4458 | 9.26 1/410 127 22.8 575 1571 165 | 329 | 506 44.8
: ) 1/140~1/160 ' ‘ ) ’ ‘ ‘ ‘
Cheonggyesa| 6.88 | 541 | 1/30~1/70 207 35 81.7 109 - - - 39
Galhyeon 412 373 | 1-80~1/90 109 11.0 54.0 29.2 - - - 69.6
Suam 8.07 6.49 | 1/90~1/40 169 189 72.6 63| 188 | 462 | 350 1.9
Sams 13.17 | 574 1/120 203 79 83.2 51] 11.8 | 342 | 540 44
amseong ) ) 1/20~1/50 . . ) . . : .
S ak 5.39 463 1/120 184 12.8 71.2 82| 133 | 343 | 524 1.0
amm: ) y 1/10~1/50 . ) . . ) . X
Sambong 459 2.76 | 1/60~1/100 97 11.5 68.9 115 187 | 371 | 442 18.0

710

BEKERPEHRE



Table 2. Information of Reservoirs

Name of Reservoir Subwatershed Location C“(ﬁzéz;t”
. . East 127°00 "10”
Ojeon Ojeon North 37°21 713" 57,000
. East 127°00 "10”
Baekun Hakui North 37992 743" 1,628,000
East 126°56 56"
Samseong Samseong North  37°75 708 ” 30,000
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Fig. 4. Comparison of Flow Duration Curves of Present and Ideal Situations(continued)
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Fig. 4. Comparison of Flow Duration Curves in the Present and Ildeal Situations

Table 3. Comparison Between Previous Instream Flows and Simulation Results {Unit: CMS)
Simulation Results
Narne . . .
; S ! Previous Instream| Drought Low Median High 1 355
Stroamm cenario Flows Flow Flow Flow Flow |3 @,
(Css5) (@) (Ghgs) (@) §=275
Ideal 0.008590 0.000472 | 0.004153 | 0.020951 | 0.107021 0.001841
Wanggok
Present (Drought flow) 0.000283 0.003964 0.020196 0.104190 0.001730
Oi Ideal 0.009450 0.000709 | 0.004790 | 0.022894 | 0.111948 0.002267
yeon Present | (Drought flow) | 0000709 | 0.004477 | 0021534 | 0.108181 | 0.002117
) Ideal 0.012900 0.000381 | 0.002541 | 0.021470 | 0.107858 0.001289
Dangjeong
Present (Drought flow) 0.000254 0.001652 0.014991 0.097949 0.000856
Sarb Ideal 0.025800 0.001647 | 0.009883 | 0.060946 | 0.262138 0.005011
anbo
" Present (Drought flow) 0.001412 0.007765 0.050828 0.243784 0.004079
Ideal 0.112000 0.005013 | 0031178 | 0.143893 | 0541411 | 0.015238
Hakui (Environmental
Present flow) 0.004006 | 0.029166 | 0.151944 | 0.622927 0.016456
Ideal 0.090000 0.000000 | 0.001898 | 0.014182 | 0.068028 0.000801
Samseong (Environmental
Present flow) 0.000000 | 0.001726 | 0.015492 | 0.082556 0.000761
Ideal 0.011000 0.000000 0.001280 0.005118 0.045493 0.000660
Sammak
Present (Drought flow) 0.000000 0.001137 0.004834 0.050611 0.000535
Ideal 0.018000 0.002253 | 0.014083 | 0.060462 | 0.241473 | 0.006899
Suam (Environmental
Present flow) 0.002441 0.013707 0.060838 0.245604 0.006952
Ideal 0.010000 0.001804 0.007443 0.036538 0.117282 0.003875
Sambong
Present {Drought flow) 0.000226 0.002368 0.023005 0.128446 0.001089
Ideal 0.348000 0.021160 | 0106517 | 0579450 | 2.325790 | 0.055588
Kiadaegyo (Environmental
Present flow) 0.015273 0.094743 0.552130 2.518163 0.050258
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