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Abstract

An Idea to estimate flexible criteria for river water use permits was proposed that takes the spatio-temporal flow variation along the
river into account, which was applied to the Keumho River, one of the tributary of the Nakdong River in Korea. This idea implies the
temporal division of four periods with different criteria, combining flood/non-flood seasons and irrigation/non-irrigation periods, while
a single one has been applied throughout the year in the current practice. Through flow regime analysis of daily natural flow simulations
at Dongchon and Seongseo, the control points of the study area, Q355 and 1Q10 for non-flood and non-irrigation period, Q275 for
non-flood and irrigation period, Q185 for flood and irrigation period were suggested respectively. So, those values that subtract instream
flow were determined as the flexible criteria in each season. From the comparison of current practice and the proposed method, it was
estimated that 10.6 million mS/year is available for more water use permits without additional development of water storage. Therefore,
itis conceived that flexible criteria for river water use permission suggested in this study can contribute to improve the national policies
for more efficient water resources management in the future.

Keywonds: Flow Criteria for River Water Use Permits, Flexible Criteria, Available Water, Flow Regime Analysis, Water Right
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Table 1. SWAT Parameters for Calibration

Parameter Calibration Value
Evaporation Compensation Factor 0.05
Plant Uptake Compensation Factor 1

Surface Runoff Lag Coefficient 0.5
Baseflow Alpha Factor (day) 0.07
Channel Hydraulic Conductivity
25
(mm/hr)
Threshold Depth of Water in the
Shallow Aquifer for Evaporation or 10
Percolation (mm H>O)
Available Water Capacity of the Soil 0.14
Layer (mm H,O/mm Soil) ’
Groundwater Delay Time (day) 0.033

10,000

® Observation
—— Simulation
.

1,000

Discharge(m®/s)

Fig. 4. Model Calibration
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Table 2. Statistical Analysis of Flow Regime between Two Adjoining Periods

. p-value
Representative
Station Jan. 1~Mar. 31 & Apr. 1~Jun. 20 & Jun. 21~Sep. 20 & Sep. 21~Dec. 31 &
Apr. 1~Jun. 20 Jun. 21~Sep. 20 Sep. 21~Dec. 31 Jan. 1~Mar. 31
Dongchon 1.88x10-6 1.28x10-20 3.62x10-33 0.31
Seongseo 1.21x10-7 1.48x10-22 7.39x10-34 0.06
1,000
Dongchon 1,000 Seongseo
100 100 ]
2 10 I [ aiss z 10
: :
o Q355
1 a0 (98.7%) 1 ["a27s (32188“%
(98.7%) (93.5%)
Q355
“1q10 (99.9%)
(98.1%)

0.1

Jan.1~Mar.31 Apr.1~Jun.20 Jun.21~Sep.20 Sep.21~Dec.31

(a) Dongchon

0.1

Jan.1~Mar.31 Apr.1~Jun.20 Jun.21~Sep.20 Sep.21~Dec.31

(b) Seongseo

Fig. 5. Flow Regime Analysis of Representative Control Points in Each Temporal Period
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(a) Dongchon - RCP4.5
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Fig. 6. Climate Change Effects on Determination of Resilient Flow Criteria
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Sub-basin Permitted Amount of River Water Right (m*/day)

Code Name Municipal Industrial Agricultural | Hydropower Others
201201 Youngcheon Dam - - - - -
201202 Jaho Stream - 900 - 423,000 -
201203 Kochon Stream - - - - -
201204 Kohyun Stream - - - - -
201205 Shinryoung Stream - - - - -
201206 Headwater of the Keumho River - - 64,000 - -
201207 the Upper Keumho River - 1,300 63,770 - -
201208 Cheongtong Stream - 127 - - -
201209 Oro Stream - - 20,400 - -
201210 Nam Stream - - - - -
201211 Dongchon Water Level Gauging Station 2,000 1,600 15,210 - -
201212 Gongsan Dam - - - - -
201213 Donghwa Stream - - - - -
201214 the Middle Keumho River - - 21,240 - -
201215 the Upper Shin Stream - - - - -
201216 the Lower Shin Stream - - - - -
201217 Palgeo Stream - - - - -
201218 Ieon Stream - - 21,000 - -
201219 the Lower Keumho River - 4,000 8,000 - 0.01
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Table 4. Comparison of Available Water between Current and Resilient River Water Management (Unit : m*/s)
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Sub-basin Flow Ceriteria for River Water Use Permits| Accumu- | Accumu- Available Flow after Permission
Jan.1 Apr.l | Jun21 | Sep2l |lated River| lated
Code Name ~Mar31 | ~Jun20 | ~Sep20 | ~Dec31 | Water Use | Return | Current ].\T/Ian.131 ?prf'zlo J;‘n’ilo 5552311
(1Q10-IF¥) | (Q275-IF) | (Q185-IF) |(Q355-1F)| Permits |  Flow ara% | =i °P- “
201201| Youngcheon Dam|  0.02 0.56 1.06 | o.11 0.00 0.00 002 | 002 | 056 | 1.06 | 0.11
201202|  Jaho Stream 0.02 1.05 164 | 026 491 4.90 001 | 001 | 105 | 1.64 | 026
201203| Kochon Stream |  0.02 038 | 068 | 0.05 0.00 0.00 002 | 002 | 038 | 068 | 005
201204| Kohyun Stream |  0.04 046 | 089 | 0.1 0.00 0.00 004 | 004 | 046 | 089 | 0.11
201205  Shinryoung 0.15 0.98 172 | 033 0.00 0.00 015 | 015 | 098 | 1.72 | 033
Stream
201206| Headwater of the | ) 296 | 457 1.19 5.65 5.16 022 | 022 | 248 | 409 | 071
Keumho River
201207|  the Upper 121 383 | 559 1.82 6.40 5.43 024 | 024 | 286 | 462 | 085
Keumho River
201208 Cheonstong 0.01 039 | 076 | 0.06 0.00 0.00 001 | 001 | 039 | 076 | 0.06
Stream
201209|  Oro Stream 0.04 049 | 092 | 009 024 008 | -0.11 | -0.11 | 034 | 0.76 | -0.06
201210/ Nam Stream 0.03 035 | 066 | 008 0.00 0.00 003 | 003 | 035 | 066 | 008
Dongchon Water
201211| Level Gauging | 2.09 503 | 785 | 275 6.86 5.60 083 | 083 | 377 | 660 | 1.49
Station
201212| Gongsan Dam | 0.01 0.21 045 | 003 0.00 0.00 001 | 001 | 021 | 045 | 0.03
201213| Donghwa Stream | 0.06 049 | 085 | 013 0.00 0.00 006 | 006 | 049 | 085 | 0.13
201214|  the Middle 0.00 205 | 559 | 017 7.10 5690 | -141 | -1.41 | 064 | 418 | -1.25
Keumho River
201215 e Upper Shin | 5 034 | 062 | 0.09 0.00 0.00 003 | 003 | 034 | 062 | 0.09
Stream
201216/ e Lower Shin |\ 0.71 111 0.23 0.00 0.00 012 | 012 | 071 | 111 | 023
Stream
201217| Palgeo Stream | 0.02 030 | 053 | 0.06 0.00 0.00 002 | 002 | 030 | 053 | 006
201218|  Ieon Stream 0.02 023 | 041 0.04 0.24 009 | -014 | -0.14 | 007 | 026 | -0.12
201219|  the Lower 0.00 0.00 133 0.00 7.48 5.84 165 | -1.65 | -1.65 | -032 | -1.65
Keumho River
*IF : Instream Flow
Ao 2 oF10.6 M A0] GRS FHT S Qe Moltk. etal, 2008), 71NN A E A2 E AR A S E
o @A SV E g A AME R VE AT A E7FH RS B AT AAE gEG E AR g
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