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Abstract

This study tried to analyze the impact of climate change on ecological habitat. In this regard, the Rhynchocypris
Kumgangensis was selected among the CBIS(Climate-sensitive Biologocal Indicator Species) suggested by the Ministry of
Environment. And ecological habitat and restrictive conditions for its survival was surveyed. Future runoff and water quality
in the upstream of Pyungchang river were simulated by appling climate change scenarios to SWAT model which is able to
simulate water quality. The estimated results explained characteristics on the increase of runoff, BOD, and water temperature
and the decrease of DO in the future. The restrictive condition on ecological habitat of the Rhynchocypris Kumgangensis
was used water quality during the April to May spawning season since BOD and DO were satisfactory as the first grade of
water criteria in the estimated result of future water quality. As a result, it was analyzed that habitat of the Rhynchocypris
Kumgangensis in the present was possible about 50~60% of the river. But the habitat would be decreased gradually in the
future and would be possible in a very small part of the river in the long term.

Keywords : Climate Change, Habitat, Rhynchocypris Kumgangensis, Soil and Water Assessment Tool

1. Mq 2 o webd] Sl Qzhi ) FEssl e 9pEel

290 B NP AuAG] U ATE Fake] 715

AFHkE SR AN BE S WS W Sl A 9% aHor Wd ¢
Howx B Fieh e AdAsE Wy me b Aok

FAT. 1e3 ule Q1zke] AR ohiet e S AR olFE T BE FAREE 4

Qo] AA GRS WAL Q3 AUA ANBAS W B3 WAL Sde) QYA 29 AN B7o] dash

S Qlale] wfFol WEHE ANE ZAMIE & o AW A AUAT KPS B SAUs

+ Corresponding author : Hung Soo Kim, sookim@inha.ac.kr

s2Ex(sts|x| M 15 M25 (2013) 271



Impact of Climate Change on Habitat of the Rhynchocypris Kumgangensis in Pyungchang River

S0 Hstm sl AA Y-S vk

2 olgde aausE wdae A A48
Br7rekal fFAlskaLAtete meo] Ht wol X8
st vl M= S5t F A Korea Water
Resources Corporation, 1995)7} Hz=Z 3 H-X]F79
gt sk AEiAl JiEe E=Sletel HA ol F AAA
AE B oolEel dag e A vt vk o] %,
s AT dlste] B2 A7 (Woo et al, 1998;
Sung et al., 2005; Lee et al., 2006, Park et al, 2008;
Park et al, 2009)°l A frast7}F o] FA2A g4l n|
A G BT e o] AFES BAA
dA7HA ] FEe]l wstel fFEFHste] whE s
FEERE o7 AMAAl H&atar lon 7|5t
£ aejste] olFo e gl wste] gk A4
T ob4 o] FoXA] 3tk

715Rst A Au7bA 715Hstd mE s 5
7de] W3} HE(Jha et al. 2003, 2004; Andersson, 2006;
Kim et al, 2007; Purkey et al., 2008; Mishra et al.,
2010; Kyung et al. 2011; Park et al, 2010; Kim et al.,
2010; Kang et al., 2011) o o] gk=o]x] Qo). 1
A A olfr= 71593t ATte] eI 4
a7] wiolal, thE o]fi= 7R — 71hHsk(A,
-k, § T FusA Hsh - fERs - 54 Y
FH5d Wst - stz ojojx=
9]

[e]
T
of BAHAel dad Erloll} o Aol =4

7oox o omy
2 o & rlo
a

2007)2 WolSoxa Qe AdoA 7|5Wsl oF 2
3lo] E3HAAe] Al Hule] 7FRIE A

o] TS A7 wmHo] FdE oo Fh

o
il

A3} o SgremH 7]

[¢] s
NiB -
wE geas Mske BAstaA sk

T

ooy & OB O AR 2
2 {1 12 Tm o 1x b

[e]

u

L &

2.1 7|28 AL | 7|7 2Y MF

urA o 8 SRES#L HEE AU IPCC 33}HE

14} &7 Special Report on Emission Scenario= %%

272 Journal of Wetlands Research, Vol. 15, No. 2, pp. 271-280 (2013)

Ao, A4 Al, A2, Bl, B29] Storyline®] It} 18]
20079 4xbHaAOlA Al AldE] s thA] <l
F7F ol| ARE FE AMS=U] weEl AIFIFE
S ASARD), AITEFE H|ZA8AME), AIB(FES °
YA ALde g AZAHAYR 2 vk i A
TFollde 7]1FRE] wE ke e WEE oS
t7] 94gk A3 AA AU &= SRES AIB AlvE] L
£ A3k ol A AAPE dAle] oudA 2]
< Fusksta A AAE 2] Q] dEe =
7ol e Aol wgly] wiFoltt

3] Kwon et al.(2007)°14 AIB Alug] S &4l 7}
Balw)e Ay ez sl 9lvh

IPCCE Data Distribution Center(DDC)Z E38to] A
A 12Fl A 7Het 247] Global Climate Model®] &
o] A8E A3t Utk o]E ©]&3te] Kyoung(2010)
= DDCY GCM 5¥ T =S §x|2 Rostar 9]
+ BCM2, CNCM3, FGOLS, MIHR ®3g $-Hd7o= |
2k st Sul HAe4dS HESINler HETAHom
Uo7 H3et 2ES ONCM3 2oz AAS
vl 9lth ole] 2 AT A% Kyoung(2010)2] A}
a3le] CNCM3 28-S A&kl

|

[¢]

i

1M ol
to o

o

X

il
2

=
It
Shi
1o
% e
-
-y
2
rir
N
o
b
ot
o
2
ox
>
il
r
N
o
By

g T

HE AR 4= Qth B dode aE Y
= 38 A%, B AToA QTHE
T A AFE THHeE uHUTE 1 Ay} au
oA 7} wo] Z8Ea glom Fa gk Aol

ro
rlo
124
g,
g
g
o
1
f
&
g
o
)
NeJ
=2
=2
o
:oé
N
=
i)
)
>

b=
& 4= Itk Kim and Kim(2010)= SWAT 23S 92
gholl A5y A% A dFor 73} et
Al diste] el tigk 337 &gl tiE 3
AL Ak 2ol AAEE 2 AFlAE Kim
and Kim(2010)7} A|ASE FF2ES o] g3t SWATS

Source CodeE 4 % L3}

o o

S



Kim, Soojun - Noh, Hui Seong - Hong, Seung Jin - Kwak, Jae Won + Kim, Hung Soo

Tpoper =50+0.77,, 6))
T yurer = 4.861+0.816 7, )
ANNA, Ter = T(C), T, - NG L] T

7]

R

23 RO MY Y £

7Y THAEAY T Ministry of environment and
National institute of biological resources, 2010)2 =7}
71593 AEAE 1005 A& Exsiict 7154
st AEAEE 7)FHstE Qs AdEs, FxAd 4
MAT Z7] |7t F51870 538 Ao oy
AETS Hrksk Aot o] FollA FAE 7H
Felttal #ay] e o/ 23(EAEA], dTEA))
L oA RS gk A7) Rl F

vt s 5752 (Rhynchocypris Kumgangensis)

N

o =R
o o

tEeTE S,

FARAS FafEoR AAAE dF o] U
om §FTE TR ARPAF F= Mk e
2 oA flom died, 9ud W AYE 2 Y
TRl 5 PR, AdEE Bake 2P Al
g g SRR g JEW 2 Sol=
AFHow Mashs o A flvh Akl 49
ZH 59 T Ao, oje] 22 11-14 T, 52

o

20-80 cm/s, TAE 570 cm AFZe] 4AL 515 om,
BODE 0.59-0.

2
g

100201, 100202) F+9< dido= digofEd =

v

W,
Ji  Hidden I

Output

o] AejM2 37 W3S B35 kFig 1 Fan).
oF 7 2 PATIL Ad=

BEW, gsie et glom 1

) 1,540.0 m, B3 778.8 m= ¢

g} gujatmle] Frle] fX|skar glol M Al At

o

=

i)
b
w2
> &
=
E
e

Fig. 1. The location of study area (the upstream
of Pyungchang river)

32 MEYS 0|8t =A7|8 HE

)

1o

ot
L
o,

rlr

>,

o,

2

o
z IE 0
[o

dn fr o2 Lo
o
&
27
o,
ol
o

il

i rgg-g
Hoe o S

>
ot
e
2
I,
o
2
b5
rir
[0 ox
1y

©KBishop, 2000; Picton, 2000)°l4]

3] 7]1F3stat #sk FokHsieh, 2009; Haupt et al,
20090 = &840l AAHL gk & AelAM=
GCM Atgol F271Ws 483t7] flsto] Fig 29k 20|
A4 BBE PAAST. TN B5e 9 9
A}&E+=  National of Environmental Prediction
(NCEP)®] 47l A=(@e%, HlFE, 35, 7IholH
52 9% YA ERE NCEPY §U¢ ¥l GCM
of mef o5 ARFAE2E, HEE, F
aF3le Table 13} 2Fo] G4k ol 6719 7173+
4 ARl tiste] 6719 FHAR(FHL2E, HALE
B4

B, AGE, B4 QNS Qe

Centers

ey
=

vV

Ji  Hidden WA]

Output

NCEP
Data

Station

Predicted
Weather Data

GCM
Data

(a) Learning process using NCEP data

(b) Forecasting process using GCM data

Fig. 2. Downscaling technique using ANN

ol

F2EX5HE|R| A 153 M25 (2013) 273

iy



Impact of Climate Change on Habitat of the Rhynchocypris Kumgangensis in Pyungchang River

Table 1. The geographical informations by each weather station

Code Station Latitude ( °) Longitude ( °) Elevation (m)
100 Daegoanrung 37.68 128.82 772.4
114 Wonju 37.34 127.95 150.7
127 Chungju 36.97 127.95 113.7
202 Yangpyeong 37.49 127.49 47.4
203 Icheon 37.26 127.48 90
221 Jecheon 37.16 128.19 263.1
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Fig. 3. The input data of SWAT model for Pyungchang river basin
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Table 2. The statistic of calibration and validation result

Runoff BOD DO Water Temp.

Calib. Valid. Calib. Valid. Calib. Valid. Calib. Valid.

CC 0.76 0.75 0.66 0.61 0.67 0.61 0.95 0.93

R’ 0.58 0.56 0.44 0.38 0.45 0.38 0.90 0.87

ME 0.57 0.49 0.43 0.35 0.42 0.29 0.87 0.84

RMSE 63.38 94.24 0.23 0.15 1.75 1.56 3.01 1.94

PEV 0.50 0.71 0.58 0.41 0.34 0.22 0.25 0.20
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Table 3. The simulated runoff and water quality by target period

1983-2008yr 2011-2040yr 2041-2070yr 2071-2100yr
Monthly Runoff (mz/s) 19.0 35.1 43.0 449
BOD (mg/L) 0.59 0.61 0.64 0.64
DO (mg/L) 11.54 11.28 10.92 10.75
Water Temperature ("C) 11.14 12.04 13.38 14.02
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Table 4. The range of habitat conditions of the Rhynchocypris Kumgangensis (NIER, 2006)
Average Deviation Minimum Maximum
BOD(mg/L) 0.64 0.19 0.3 14
DO(mg/L) 10.44 2.1 7.2 16.9
Water Temp.(C) 12.8 8.4 0 28
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Fig. 8. The location of habitat change for the Rhynchocypris Kumgangensis by each target period (continued)

Table 5. The length and portion of habitat change for the Rhynchocypris Kumgangensis

Stream Target Periods
Length 1983-2008yr 2011-2040yr 2041-2070yr 2071-2100yr
Length (m) 115,000 67,500 43,600 8,100 200
Portion (%) 100 58.7 37.9 7.0 02
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