Journal of the Korean Society of Safety, Vol. 29, No. 1, pp. 31-36, February 2014

Copyright@2014 by The Korean Society of Safety (pISSN 1738-3803) All right reserved.

OAS 7H0M Mg &Fd

u

=

J

HECEER R
(2013. 12. 6. A=/

http://dx.doi.org/10.14346/JKOSOS.2014.29.1.031

T Hlw S

a2
218 sk
2014. 1. 21. jeH)

Comparative Study on Evaluating Low-Flow
in Ungauged Watershed

Kyong Oh Baek
Department of Civil, Safety, and Environmental Engineering, Hankyong National University
(Received December 6, 2013 / Accepted January 21, 2014)

Abstract : In this study, the methodologies for evaluating the low-flow at the ungauged watershed are reviewed and assessed. The
ungauged watershed can be classified into different situations such as the partially recorded watershed and the completely ungauged
watershed. The extension method and the percentile method are used to evaluated the low-flow at the partially recorded watershed.
The drainage-area ratio method and the regional regression method are used at the completely ungauged watershed. These four
methods are applied and validated based on the hydrological and geometric data acquired from unit watersheds in Han River basin
for TMDLs. In case of partially recorded watershed, the values of low-flow evaluated by the extension method are in better
agreement with measured flow-rate rather than those by the percentile method. In case of completely ungauged watershed, the
drainage-area method is broadly used to estimate the low-flow. It must be paid attention to consider the treated sewage discharge

produced at watersheds when applying the method.
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Fig. 2. Cumulative flow—duration curves at Cheongmi A station
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Table 1. Hydrological and geometric property of object watersheds

Watershed (t::?) (kSrrll(/)lszn) (Eﬁi&yz) L(Tn‘fﬁh
Cheongmi 596.60 0.160 0.403 240.29
Yangwha 181.66 0.055 0.454 82.4
Bokha 308.50 0.202 0.446 137.62
Heuk 314.07 0.270 0.452 142.01
Gyeongan 561.12 0.270 0.545 305.88
Gapyeng 305.41 0.464 0.375 114.57
JoJong 260.58 0.369 0.410 106.8
Wangsuk 274.62 0.144 0.471 129.22
Jungrang 298.73 0.220 0.527 157.49
Tan 303.07 0.176 0.451 136.75
Anyang 281.17 0.123 0.522 146.65
Gokreung 261.43 0.294 0.518 135.34
Munsan 187.24 0.326 0.481 90.11
Shin 343.66 0.260 0.481 165.42
Yonpyeng 568.83 0.171 0.345 196.02

Fig. 3. Objective watersheds (unit watershed of TMDLs)
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Table 2. Application of extension method and drainage—area
ratio method

Extention Area ratio
Watershed reference . reference
station location r station
Cheongmi A Cheongmi identical 0.59 Yeoju
Yangwha A Yulgeuk identical 0.91 Cheongmi
Bokha A Heunchen identical 0.97 Yeoju
Heuk A Gyeongan other 0.93 Yeoju
Gyeongan B Gyeongan identical 0.97 Yeoju
Gapyeng A Tuegyewon other 0.88 Heunchen
JoJong A Gyeongan other 0.84 HC dam
Wangsuk A Tuegyewon identical 0.98 Tuegyewon
Jungrang A Jungrang identical 0.98 Chungju
Tan A Sungnam identical 0.86 Yeoju
Anyang A Shinjung identical 0.62 Yeoju
Gokreung A Jungrang other 0.93 YC dam
Munsan A Jungrang other 0.95 YC dam
Shin A Chengsan identical 0.88 HC dam
Yonpyeng A Yongjung identical 0.92 HC dam
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Table 3. Results of evaluated low—flow by methods (unit; m°/s)

Watershed easured partially recorded completely ungauged

extention | percentile | area ratio | regression
Cheongmi A 277 2.50 227 351 432
Yangwha A 1.52 1.20 0.97 1.32 547
Bokha A 2.62 1.98 217 1.82 2.70
Heuk A 1.23 1.37 1.59 2.16 221
Gyeongan B - 2.81 331 337 2.94
Gapyeng A - 2.02 1.98 2.38 1.44
JoJong A 1.05 1.24 1.34 135 1.60
Wangsuk A - 3.40 348 1.35 3.29
Jungrang A - 5.81 5.64 0.83 2.53
Tan A - 5.65 5.68 1.16 2.96
Anyang A - 4.29 429 1.68 3.76
Gokreung A - 248 227 0.51 1.93
Munsan A - 1.04 1.04 0.75 1.52
Shin A 3.25 3.28 3.18 1.93 238
Yonpyeng A 3.56 4.81 5.27 3.10 3.97
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