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Evaluation of Eco—Hydrological Changes in the Geum River
Considering Dam Operations:
I. Flow Regime Change Analysis
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Ko, Ick-Hwan / Kim, Jeongkon / Park, Sangyoung

Abstract

In this study, based on the major activities which might have affected the ecological system of the
Geum River, a conceptual model was proposed to guide scenario development for the eco-hydrological
river evaluation. Also, an analysis method employing a set of models consisting, with other supporting
programs, of KModSim for watershed network analysis and RAP for ecosystem analysis was
developed for eco-hydrological river assessment. Then, hydrological analyses with various scenarios
were conducted to examine the flow regime changes expected from the construction and operation of
the Youngdam Multipurpose Dam (YMD) and Daecheong Multipurpose Dam (DMD) in the Geum
River basin. The results indicated that the "Percentile 10" values for 10% exceeding time were
decreased by 20.5% and 8.0% at Sutong downstream of YMD and Gongju downstream of DMD,
respectively, while "Percentile 90" values for 90% exceeding time were increased by 56.3% and 340.8%
at Sutong and Gongju, respectively, resulting in the reduction of the high flow variability typical for
unregulated rivers in Korea. The results of eco-hydrological analyses will be presented in the
following papers.
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Fig. 1 . Map of the Geum River Basin with Major
Features and Locations
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Table 1. Statistics of Flow Regime Change

Sutong(m?/s) Gongju(m?/s)
Gauging Stations|  Unregulated Regulated Flow Unregulated Regulated Flow Rvi%;jagf/[é? kélw
Flow with YMD Flow with DMD Only
YMD
. 44.2 264.6 253.5
Percentile 10 55.5 (=20.5%) 275.7 (~4.0%) (-8.0%)
. 6.1 30.0 30.0
Percentile 90 24 (+156.3%) 68 (+340.8%) (+340.8%)
277 139.3 136.5
Mean 303 (-8.6%) 1409 (-1.1%) (-3.1%)
2.3 2.0 1.9
v 29 (-20.7%) 29 (-31.0%) (-34.5%)

Numbers in () indicate changes from unregulated flow values.

10000

i i i
} ——Unregulated Flow
1000 ] Regulated Flow with YMD

100 -é\
SN

Flow (n/s)

~——

-
o

) \\

0.1

10 20 30 40 50 60 70 80 90 100
Exceeding Time (%)

o

Fig. 3. Flow Duration Curves at Sutong

¥ I o AL

200w ol 2

Monthly Mean Flow (mals)

1 2 3 4 5 6 7 8 9 10 11 12
Month

U nregulated Flow [C—Regulated Flow with YM D

—A——CV for Unregulated Flow — —e— — CV for Regulated Flow with YM D

Fig. 5. Seasonal Flow Variation at Sutong

B2 19k 20094 1H

10000

1000 1 %

——Unregulated Flow
Regulated Flow with DMD Only
—— Regulated Flow with DMD & YMD

/
/ L1

100 4 T
mg e R
I
~ '—"'—n_,_
5 101 \-\\
= \
14 \
0.1
0 10 20 30 40 50 60 70 80 90 100
Exceeding Time (%)
Fig. 4. Flow Duration Curves at Gongju
42 o] F4xdanE A3 FH AS Hola
Qom, B s, B AL dgehs Dol FaHo
2 o] T Aoz BAELE dEAS(CV)
Make 4% YRS BolAE gron], B fu
AL HRAHlS dUHoR Fole FoR Ay
Ark.
FTFARY WAL A AEY FHATS AT
A¥= Fig. 63 2k 710 Azt f33 247
5 g9E g1

@ 400 [ .
"E 350 |
E 300 [ 0.8
o 250 [
c 055
§ 200 [
0.4
> 150
£ 100 |
e 0.2
S 50
=
0 0
1 2 3 4 5 6 7 8 9 10 11 12
Month
U nregulated Flow [ Regulated Flow with DM D Only
[———1Regulated Flow with DM D & YM D —&—— CV for Unregulated Flow
---m--- CV for Regulated Flow with DM D Only — —@— — CV for Regulated Flow with DM D & YM D

Fig. 6. Seasonal Flow Variation at Gongju



ot gl AAIEA Wk AEiAlel AHAE <l

A, Abr]e]
Aej Al d&F=

o

qQ
tHBunn and Arthington 2002). S o]gst
A(spells analysis) Al AIEALR | EA5H= APES

371 glstel ARSI oj7)H Apgolat g

lo
™
&
Mo J
o
oM Mz O & oo U mo At of

1

A

e
e ox

AAA ol E= olstd Aol sdeh= 713k wat
w, Zbzb afrF APd(high spel), A+ ARdlow

—~

1574

N

spel) 0.2 gojdrt. FEAHH FFA A sl 2+
9 A A(unregulated flow)e] Al QoA A4
109 2 90% #t= dAgko= AAdsta AeiAled A

Table 2. Results of High Spell Analysis

)

{0

2

o I 2
B e
i,

(o))

M o@ rfr o2 20 R o Mrooft

11

H do Ho

o

].

N

300
(total duration of high spell)

Ao FA AT A AP
Y/secS AAEI BAS Ak AR APl
AP 2043]001 4 14082 A 7
ATHTable 3). ©] Z

ol
o

o

It

gl

off

3

Horfr
32

fru
of
o
2
o
Ry
O

G A wf
Tables 2 and 3°1
Aol B9 AAR

P ohste] IR AP A

N

;

)
2y
<
ot
{0
o
i

)

s ghekg,

>
X
[\
x
tot,
Lt
pN
b
PL
32
K

Y
o
ooz
rﬂl
uv)
i,
Mufis)

)
m
rlo
Y,
_E

(

Ju
_O|L
rir

_O‘L
ol
RN
o R
o o
4o
o

fo 1l
o2
=
8
fl

rir ol
N
D)

M
1o,
[0 ox

rlo
5
=
1A
=2
o >
2
fru

o
9_:11

B B

L 2

B
ot
ot
po
o
u
e HE

u %ﬂ

Sutong Gongju
Name Unit | Unregulated Regulat.ed Unregulated | Regulated Flow Regulat.ed
Fl Flow with Fl ith DMD Onl Flow with
ow YMD oW W YIDMD & YMD
Threshold m’/sec 442 442 275.7 275.7 275.7
Number of High Spell | day 300 274 250 256 251
Longest High Spell day 15 13 17 17 17
Mean Magnitude m?/sec 207.4 165.5 1,150.1 865.6 811.2
Mean Duration day 3 2 3 2 2
Total Duration day 951 804 3804 753 708
Table 3. Results of Low Spell Analysis
Sutong Gongju
Name Unit Unregulated Regulatfed Unregulated | Regulated Flow Regulatgd
Fl Flow with Fl ith DMD Onl Flow with
ow YMD oW Wi "WIDMD & YMD
Threshold m?/sec 6.1 6.1 6.8 6.8 6.8
Number of Low Spell day 294 140 117 4 0
Longest Low Spell day 86 80 48 30 NaN*
Mean Magnitude m?/sec 35 55 2.4 0.7 NaN*
Mean Duration day 8 5 6 10 NaN*
Total Duration day 2,617 813 805 43 NaN:

*NaN indicates that values cannot be estimated.
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