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Abstract
This study aimed at the introduction of desktop method for assessment of environmental flows
developed by IWMI(International Water Management Institute) recently and its application to Geum
river basin. This scheme simulated the influence on aquatic ecosystem caused by watershed
development and in turn the decrease of water quantity keeping the river’'s own flow regime. It was
found to be as very effective method although it had simple structure. Flow duration curves for
different environmental classes at Sutong and Gongjoo sites were estimated according to the natural
conditional scenario of Geum river basin and the results were relatively compared well with the
previous studies. The behaviors of monthly average runoff time series of both sites showed the level
of A class. The results of this study would provide the fundamental data to establish the future plans

of monitoring or management for aquatic ecosystem of Geum river basin.

Key words: Desktop method, Environmental flows, Flow duration curves, Flow regime

<+ I F#F(environmental flows)el NEe BEFA&HAE FokoA 44 A e Al (aquatic
[

ecosystem)e] BE3 A FE/FT AFAEY TAES FFA7L ) A FHolgt s &&=
it 54T At st stds AEHow FA87] flste] AAE st EEWA
(flow regime)S YERU 7] f3te] AMEH T olefgt &7 fFFe] 4bgde Jds] st oy &
Ador deA Uk ol EEWAY WL s AHAC vX= IS AFHoR AT
T e HAT o]2A iAol BACRAE, absence)tt & o]9t WHI 2RO BE S 7]¢ls)
= AoR a3 F(2009) shHe AEHeEEH A8 Hrke e vYd sE, 78
Aeizts 2 #4 2P 55 7|vew Fuojords Awd v Aok dAl A FEFS e
v

Astd AAE ZdF VIHELS ZA AAE4 HH(holistic method)d B8 - (desktop
method)®] ¥ 74 WF 2 FE 5 o] At} (Smakhtin and Eriyagama, 2008). ©]

==
K3
2 Adsdon Whd B Urkn BYHE Fod FESHY Syo

1Al o
B AZse AR AR va HEE PHAAW GA ] A= YAE ATY

«  ShEEXAEEAL XA - E-mail : kjoocheol @ hanmail.net
o St A SAF XA T Y - E-mail : sjlee@kwater.or.kr
oo St XA Z AL FAAAT - E-mail : ihko@kwater.or.kr
oo Sk XLl S AL XA L - E-mail : hyeony786@kwater.or.kr

933



g 2712 AAS &olaA & & Advk= AolA
4 < IWMI(International Water Management
5 WAl dskel A BAGES HAY
S Aot wh ’E‘r(Smakhtm and Er iyagama, 2008). - AFANAE A7)k

—
o]

147}

=,
g
=
e
=2
R

= sle g

L
BT
S RAEH AAE B sk Ao 5 o] g Zopell A3 AAEH U Oﬂ ol gk A=A
Eis

ETE AT ds AeE VdE.

o] MFAA LS Smakhtin and Anputhas(2008)7} A ¢+ 3k

nj-9- Tk IS TRk R o A ekl diete] AAFRRde WE #8
M (reference FDC)& AT ol FHZF (AWM EE) A 1771 A (0.01%, 0.1%, 1%, 5%,
109, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 95%, 99%, 99.9%, 99.99%) thsle] Aol ==
FA o2 Fig. 13 #Zo] #AFo= 1 AN 3ol 5 (shifting) 2= Table 1914 AA g &7

A 538 FFFHAES 2434 ®HSmakhtin and Eriyagama, 2008). 3ol 55 3g uj
mho @A ShE f e mEl o] m A e A QA ot FAHO Xtk ol g HAFL
Ao mE fEFe] g FAAEAN A= dFS T st A e AR &5
o] MEA(SH AAFI T AsEAL)S FASHHA Roste FoZA @edt Feo] vt
A E&Aed HHds A A
10000
=
(W)
=3
2
2 1000
>
=
£
=
100

0.01 0.1 1 5 10 20 30 40 50 60 70 80 90 95 99 999 100
% Time flow exceeded

—— Reference FDC —— (lassA —— ClassB  —— ClassC —— ClassD

Fig. 1 Estimation of environmental FDCs for different Environmental
Management Classes by lateral shift(Smakhtin and Eriyagama,
2008)
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Table 1. Environmental Management Classes(EMC)(Smakhtin and Eriyagama, 2008)
EMC Most likely ecological condition Management perspective
. . . o Protected rivers and basins. Reserves and
Natural rivers with minor modification of . .
A . o . national parks. No new water projects(dam,
in—stream and riparian habitats. . .
diversions) allowed.
Slightly modified and/or ecologically
important rivers with largely intact o
. . . . . Water supply schemes or irrigation
B bio—diversity and habitats despite water
. development present and/or allowed.
resources development and/or basin
modifications.
The habitats and dynamics of the biota . ) . .
) . Multiple disturbance associated with the
have been disturbed, but basic ecosystem . .
) o o need for socio—economic development, e.g.
C functions are still intact. Some sensitive ) ] ] o
. . dams, diversions, habitats modification and
species are lost and/or reduced in extent. ]
] ) reduced water quality.
Alien species present.
Large changes in natural habitats, biota and|Significant and clearly visible disturbances
basic ecosystem functions have occurred. |associated with basin and water resources
D A clearly lower than expected species development, including dams, diversions,
richness. Much lowered presence of transfers, habitats modification and water
intolerant species. Alien species prevail. quality degradation.
. . . . High human population density and
Habitats diversity and availability have ] o
. . extensive water resources exploitation.
declined. A strikingly lower than expected ]
. . . Generally this status should not be
species richness. Only tolerant species
E ) ] . acceptable as a management goal.
remain. Indigenous species can no longer . .
. . . Management interventions are necessary to
breed. Alien species have invaded the ‘ , ]
restore flow pattern and to 'move' a river
ecosystem. )
to a higher management category.
Modifications have reached a critical level |This status is not acceptable from the
and ecosystem has been completely management perspective. Management
P modified with almost total loss of natural interventions are necessary to restore flow
habitats and biota. In the worst case, the |pattern and river habitats(if still
basic ecosystem functions have been possible/feasible) to 'move' a river to a
destroyed and the changes are irreversible. lhigher management category.

3. &4

AT E @4 2 gdEAAMA A g9 H)e] 29 Fo Jdv e 4FGE ddfde
2 AAsAT £33 2 A 2g9 KModSime o] -&&to] thaksh Aue] ool thil F2AA
dE Boste] Botth vRE G S e H A4 A A s ST AT Ay
7 gerdlo] gl 7P ZAs A KModSime o] &3¢ 19843 F-5 20053 7bA] 2237+ %
ARE FEAAYR FFAH vt At 2HEFF AHS A 9 1d F AvEe s
1984 F-E] 2005 7h4] ti A ¥ &9dle] $dx21S 7HAst KModSimes o] &3te] f3dA s
E AbstTh vl FR(ESS AAFH)EA AlvE e uet mojE Ydyr FEHAAGAS
£ o]g3le] 5 T F A WE FAA eI FFIHES A S Bty 7F f3

935



GEFC(Global Environmental

1

o

219

]
v

H

%0
<

o

o
o
T
o

=

o

Ho

A

bol 43

TWMIel| A
=

As
Flow Calculator)

}24 7

Aol

gl

o}

Fdtt Fig. 2& %X

S

°ol-&

=
=

=)

0

5% Z(natural MAR; Mean Annual

UEbATH Jones(2002)E 2

SE:

_04
o

Fl

IRR

=z X

Re.

l‘&

o

0

X

ol
e
o

0

X

]

fuse)

2)

—

=
=

Runoff)ol] w3+ 3

32 A

THEFgol A4 gEel 2/3 of

T3t Tennant(1976)= 44

uh gl

(high)oll /] B %(moderate) 0. & @ojd <

el A €]

sl

< A

—

i

vie)

o

9] 10%

fusel

=

o

e
ﬁo
e
!

Jo
_

oo
23

]

S

t}. Table 29 A E(5

T Aol v

-term EF volumes for different EMC

Table 2. Estimates of long

D~
| <
|l — | <
o
™| o
[oaNcal ICRR
R — | —
<
=
o
—
5
o
SR Ak
Al | o
X N |
N—
w0
O
g
=
o
> <t | <
L O — | oo
m ™[N
g
—~
)
T
)
=
Q Q|0
— Al |m
<F | <f
|9
<| o |~
© | ©
o
o | &S
=182
n UO
NG5

(Wow)moy Alyzuow

20 30 40 50 60 70 80 90 100
% Time flow exceeded

10

C—D—E —F]

B

‘—natural —A

Fig. 2 Flow duration curves for different EMC of Sutong site

Fod 1984 ~2005 7] %ol oy

o] &3

2001 ~2005 7] %t

KR
T

Fel w3kt Fig 3

3|

AADAEE B

&

0
o

936



Selow go AedAAl 2 dadon sde] wIusl FAAEA BAE A
g A s AT AR §, 20007 wED 49 A2 sl U@ A4l s
F Aom walth B AT ANG B FAaclel @ 48dnE AR 4 o Hop
o A¥IIEe] FF Aol oste] AN At BAKF AF Aol glo] fpel B A%
AnE AT 5 e Aow By
300
250
@ 200
=
S
5
= 150
>
<
5
= 100

50

0 BN /_&/\/\/\./\/\/\/\/\m/\ /\k

Jan-01 Jul-01 Feb-02 Aug-02 Mar-03 Sep-03 Apr-04 Nov-04 May-05

Time(month)

—A —B C —D—E —F —natural —YD

Fig. 3 '2001-'2005 Monthly flow time series of Sutong site
A 2

B ATe 214171 ZEE ] AT A e AEHA FrIjEhE Abgee] dgHA
A(1-6-3)° ofsf FHF= A5

A 31 F

1. 98k A8, v (2009), ‘¥ +9e dd o4 AusEdts Wst 37k 1L /%
Wt F47 g ad s =iy, 42(1), pp. 1-8.

2. Jones, G.(2002), "Setting environmental flows to sustain a healthy working river”, Water
shed February 2002, Cooperative Research Center for Freshwater Ecology, Canberra,
http://freshwater.canberra.edu.au.

3. Smakhtin, V.U. and Eriyagama, N.(2008), "Developing a software package for global
desktop assessment of environmental flows”, Environmental Modelling & software,
doi;10.1016/j.evnsoft.2008.04.002.

4. Tennant, RE.(1976), "Instream flow regimes for fish, wildlife, recreation and related

environmental resources”, Fisheries, 1, pp. 6-10.

937





