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Abstract The Korea Academia-Industrial cooperation Society. The Korea Academia-Industrial cooperation Society.
In Korea, the territory has east high west low type and the rainfall is concentrated in the summer season. A nation
having these topography and precipitation condition like Korea has to basically needs support of hardware alternatives.
However, the right places decrease gradually and the resistance of the public opinion for national water resources
policy stiffens gradually. The climate change has an effect in water resources fields and has a close relation. In the
present study, therefore, future inflow of Miryang multipurpose dam basin is estimated by using SWAT model applied
RCP 4.5 and 8.5 scenarios of "Korea Meteorological Administration" and considering the results, the future direction
is purposed to operate the dam. As a result, the rainfall pattern is changed from traditional peak form to flat form.
The dam operation rule in accordance with changing precipitation pattern has to be modified from the conventional
operation rule and a new plan has to be established to meet a situation.
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Table 1. The status of gauge station for Miryang dam 3 and 49} #°] 799} %o tlsle] HYRAGES HA
watershed ato] mleje] g-sh exel st A Eesirh
Basin code Standard basin Basin area (km?)
202105 Miryangdam 103.5
Organization Volume of Head elevation
dam(1000m") (EL m)
K-water 3,943.00 212.50
Observatory Longitude Latitude Organization Vaur
Miryangdam 128-55-56 35-28-53 K-water Fig. 3. The maximum temperature comparison between
Kungkungjung 129-02-28 35-36-30 MLIT miryang station and RCP 4.5 scenario during
Seoni 1290025 | 353035 Kowater 2006-2013 before calibration
Sangbuk 129-04-00 35-25-07 MLIT
Miryang 128-44-38 | 35-29-29 KMA

MLIT: (Ministry of Land, Infrastructure, and Transport)
K-water: (Korea water resources corporation)
KMA: (Korea Meteorological Administration)
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Fig. 4. The maximum temperature comparison between
miryang station and RCP 4.5 scenario during
2006-2013 after calibration
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scenarios

AS

o

g A%E Y1
@ v 2080l

1o} 129 ALH| dA| 7
AU Q. 4.5 9 810%, Alue
£ 9 506%7F SIS & 5 UL ol V]

AAF wsea el wel A&l = Wz gol W A

o ro fo Ho

4.1 SWAT
AFrERGe 1 B3 me) 717k et gl A

JE&(event model)?] A&n Y
(Continuous model)Q! F7|FEEH o2 i3 5 Q)
Tl W= BEE Wzt 2A @A @At

g FEE *VW tﬂi‘rﬂ WAl tdolH, AR Bl 2t
2 o
)

3472

FEFERAL AR AEHIL ol A5 S
A Z2. ot

N REE U w9l ol WAk 1AL A
stol FA4713k) AR WARkE FEAYS G A
SRPoR FR o FSue B4 Fu Bt 4
N%ES A dEHrhs Ae ol SZueA s
Fadd ol A5 A% §RAAI 454 W)
§%0) 24 ol g, 247 ol A5 AY £9 59 9
e 9% U KUY 74 L S K485 29 5
e

2
o
¥
R
o
o
Ac)
=2
et
oo
i
o

e gokd A7 HERY oA 713E Adel et
AAAo] EE& SWAT S AR5

2y
SWAT B8 n|5 574 A7 (United States
Department of Agriculture, USDA)ol| A 1994130l 2%
= 7H“L5]°4°”4, Wri B34 el g1zt 4
FHo B9 EX] ]o 2 EA ] Al

B4 EX o]& x| o) 4
¢ (Hydrologic Reponse Unit, HRU)
2 SCS(Soil Consevarion Service) Fr&341H2} Green
& Ampt JFHE o] &3t AR FEFS A, S
e 5984 AFEY(Kinematic  Storage
Model)& °]-§8th 5= E5S Ao 1071 S7H4 Al
ofato] A3 S ARgate] ARkt 3

Hargreaves W

2L
i)
Sl
(T
o[o
:L

A7)y
204 o

2

2

>
>
o
©
2

4, Priestley-Taylor

o

rZ OIN
)

o
[¢]

=]

g

:3

<

onteith W& ©o]-83hH, &3 B

N oo o o
S g
I 2 0 )
ot ry v
1 _\5 < b
2
41 &
Rl ieu o

o Mo £

o t
4 > Iy

ol

ol

)

Ho

:0,1:,4'

oy

a3

=,

o

o

T

11}

o

3
=

4.2 SWATRY A
2o tigh ARG 71% Aoz thga 2ol +4
S Dol FEEal v § S5 200188 V)=
°7 3te] 2003d7HA = RE ] kA3l 717 Warm up)
S 9o 200334 2007A7A= BA7IZE g



RCP Alug]e 7|uk 2y o) f4% A 3 dahey

it

O
=

oo

Mad Ee JAYE BT, Fig.

0
102 o]8ist S AA 55 SWATL 200320123

250

O obsvssim
— R*z0.848
y=0.779x

200

Simulation Q (m*/sec)

T T T T
0 50 100 150 200 250 300

Observation Q (m%sec)

Fig. 8. The results of calibration between gauged and
simulated flow rate with the Miryang dam
inflow (2003-2007)

250

O obsvs sim
— R*=0.764

20, y=0.737x

Simulation Q (m%sec)

T T T
o 50 100 150 200 250

Observation Q (m*/sec)

Fig. 9. The results of verification between gauged and
simulated flow rate with the Miryang dam

inflow (2008-2013)

300

P ‘,,w‘, WWWWWWWV

200

Q (mdsec)
Precipitation (mm)

100

200301 2004-01 2005.01 2006-01 2007-01 2008-01 2009-01 201001 201101 2012-01 2013 n1
Date (yyyy-MM)

Fig. 10. The result of simulation of SWAT model

4.3 RCP 4,52} 8,50 }Z Dj2f Sz zo|
RCP 459} 85 Autg]eol uket 100Loﬂ A2 A

SWAT R8-S AL&d 47] 85T no] A2 ofee]
Fig. 11, 129} o] 71588} Alube] o] whe vl 91
S 20139%E 21009714 7} Awd FiHE veRd
1| zolt.
250 .
—e— Inflow
I Precipitation
1 t 1000
i £
mg 150 t 150 E
wE é
g 100 Pr- 2000 %
” F 2500
’ y y y y y T T T L 3000

2020 2030 2040 2050 2060 2070 2080 2090 2100
Date (year)

Fig. 11. The result of simulation for dam inflow rate
by RCP 4.5 scenario

p— 500
—6— Inflow
I Precipitation

1000
r 1500

R + 2000

Inflow (10°m°/year)
Precipitation (mm)

r 2500

0 T T T T T T T T — 3000
2020 2030 2040 2050 2060 2070 2080 2090 2100

Date (year)

Fig. 12. The result of simulation for dam inflow rate
by RCP 8.5 scenario

3473



A=A 71Ee 8] =2 A A6l AsE, 2015

5 Aat M
RCP AlU2] 6. 459 8.50] whe Wael fiare] of
1000 A7 | FEAsh 10 B, AHE P

= ol Fig. 13-159] A Yehfgich
30
I Base ('02-'13)
FZZ3 RCP 4.5
25 A I RCP 85
£ 2/
£
£ ]
me 15 g ?
T 717%
2 10 ? ? 7
g 7171714
CHOL B
‘] melz17171717
Al e
Nzl Z0 2020207021707 1% %
1 2 3 4 5 6 7 8 9 10 1 12
Date (month)

Fig. 13. The analysis of inflow for each month with
baseline(02-13), RCP 4.5 and 8.5 scenarios

I RCP 45
FZZ3 RCP 8.5

120

100 +

Inflow (10°m%/10years)

2021-2030 2031-2040 2041-2050 2051-2060 2061-2070 2071-2080 2081-2090 2091-2100
X Data

Fig. 14. The analysis of inflow for each decade by
RCP 4.5 and 8.5 scenarios

60

B Base ('02-'13)
RCP 4.5
[ RCP 8.5

50 o

40 4

30 o

Inflow (10°m’/3months)

AW\

.

summer winter

autumn

spring

Season

Fig. 15. The analysis of inflow for each season by RCP
4.5 and 8.5 scenarios

3474

Fig. 139 2¥9& B #5320 20023004 2013
250 H|sked RC 4.59) 8.59
Hog v AgE As &
200310 AT P FAR} viw
s Aoltk
o] gF LA

(e}
o]

=
k)

o

=9
o=

o,

ﬁ‘

Ll

-
(g oyo &

o &

o
2y

[

&
TS s VR T

RCP 4.5} 8.57} H]<=H]
4 otk 18]l Fig. 15
S B H7F E A
2 Aye 9 100 A3 Hiaks Ve
2 o}#¢] Fig. 16, 177 o] 209014 2100
o] 7|17+s Fujste] AddE Avud s-dr] 7
|

o
o
o
fz
olo
o

=

2=
N
9

)
1
o
.

2
)
ol

o
fuop
)
ol
ol
ol
IS
32
=
ol
o,
2

)

(e3

=

o
(g

7}A

4o rL %o

[

oft

=
[}

[e)
AR

Date (year)

Fig. 16. The precipitation comparion with RCP 4.5 and
8.5 scenarios for earch month during 2091-
2095

W Precipitation(d.5)
[0 Precipitation(8.5)

Precipitation (mm)

Date (year)

Fig. 17. The precipitation comparion with RCP 4.5 and
8.5 scenarios for earch month during 2096-

2100

wheba] QA @ 9o e AT e 1
el e s AEadeld wEE Faow v
etmz olo] Wi 9 £9 P He Aze AU
dlehs shelshs Zo] Wad Aoz Be F 4 gl
SR ole@ Ak vde] ofd 3 AP W)
A b 7108 A o) B3t ge] EARTE
AP Zetslof gk,



RCP Alug]e 7|9k deFd ozl F4%F 4b

ox
e

ZRERY

e
Mo
o
o
=)
2
o,
2
ol
o
=)
i
=)
=
ot

o2
_O‘l"
Ir

r

> r
%
otk
o
)
>,
_o‘l"
rlr
=
=2
o4
f
2
o
yo o
T o
29
il

et ob
oo X
LN
—8-‘_4
. o
o
T
o
e 2L
of{
b ok
o%’rif
Y B
%’*—c
> s
— W
mi.‘l_l
oﬁt’z
mlol
4 L
AN e
ol

to

)
=
i
ri
=
o)
ey
o
S
P
=
MY
2
o
~
o
o
jines
o
tlo
ofj 2
e

o o &

N o
o
&
%0,
lo
o
=
o)
fru
N
2o
N
ey y o
-~

ot
o
i)
£
ai)
=2
X
)
o

N =
Al ad7] A4 AEHE
o] F7kste] HAAH R lel|A|= 2
.5 olE %
FEUEE AAF mEsA= Al 7]Q1E
o} mhebA 71 &
© o do] FPES 545k o
T ko] mhdo] s Ao AokE
= 20029 FAF 522003 viin|of 22 3 A
71518 Al o7F Az ke = glrke
7R A glom @ whedo = ZbEgt o7t Fasith

i
-+

8 s
to mo Y ¥ W ¥ M ¥9 Jo gt T ox Rk oMt 4o = Ho

(B

Lo

2

)

kg

~

ro

o
o m I
& o o

)

)

9

o2
il
E-3
o)
)
to
p‘L

i, ls

u) N

iy

g

do

T 4 =

-
o

o
x
o

References

[1] G. A. Park, “A Study of Future Climate Change Impacts
on Agricultural Water Resources”, Doctor’s Thesis,
University of Konkuk, Seoul, Korea, 2008.

[2] J. H. Park, H. H. Kwon, H. S. Chae, S. H. No, “Outlook
of Discharge for Dam Watershed Using RCM and SWAT
Based on AIB Scenario”, Proceedings ‘11 of Korea
Water Resources Association, pp.354, 2011.

[3]1J. H. Sung, B. S. Kim, H. S. Kang, C. H. Cho,
“Non-stationary ~ Frequency Analysis for Extreme
Precipitation based on Representative Concentration
Pathways (RCP) Climate Change Scenarios”, Journal of
Korean Society of Hazard Mitigation, Vol.12, No.2, pp.
231-244, 201.

DOI: http://dx.doi.org/10.9798/KOSHAM.2012.12.2.231

[4]S. R. Ahn, M. J. Park, G. A. Park, S. J. Kim,
“Assessment
Influence on the Climate Change under SRES AlB
Scenario”, Proceedings ‘08 of Korea Water Resources
Association,, pp.1097-1101, 2008.

[51Y. J. Jang, “Analysis of Future Climate Characteristic of

of Streamflow and Evapotranspiration

Korean Peninsula under RCP Scenario”, Master’s Thesis,
University of Korea, Seoul, Korea, 2012.

[6] S. M. Jeong, H. D. Seo, H. S. Kim, K. H. Han,
“Sensitivity Assessment on Daecheong Dam Basin
Stream flows According to the Change of Climate
Components - Based on the 4th IPCC Report -, Journal
of Korea Water Resources Association, Vol.1, No.l,
pp-1095-1106, 2008.

DOI: http://dx.doi.org/10.3741/JKWRA.2008.41.11.1095

[71 Armold, J. G., Srinivasan, R., Muttiah, R. S., and
Williams, J. R., “Large area hydro-logic modeling and

assessment part I:
American Water Resources Association, JAWRA, Vol.34,
No.1, pp.73-89, 1998.

DOI: http://dx.doi.org/10.1111/].1752-1688.1998.tb05961.x

model development” Journal of

= Ef =(Tai Ho Choo) [H3]3]
©1990d 12¢ : Pittsburgh theha
auijety EEet (428 A
AH)

©19981 12¢ : Pittsburgh ©ls}a
dutgigtel AAEEFSI (
2] 3 uhahy
e1984d 29 ~ 2002 9¢
K-Water 17 LA+ 5

<)
20024 9% ~ A : PR AS BN LATHR

e
<w ol
2~ = e
W, FeleR, o )

11 & £=(Ko Hyun Soo)

02006\ 29 : EAtrjStu Eis)
3} (A

020081 2€ : StEla E5FSh
7 (FEAAD

02013 3¢ ~ @A : FAdEa
A3 B4 Al 2Bl 5k uRALA

3475



FFAE & =B A6 A5, 2015

& & E(Hyeon Cheol Yoon) (A3

I

02010 2€ : Foluigtn EX39
3} (FAh

02012 2¢ : Fatuigtn A8
A 2~Elgsta) (FE Al

02012 39 ~ A : FAgsta
A8 A A 2wl st} diab R

= # A(Hyun Suk Noh) EEL)

020139 8¢ : A&¥Eri&ds A
AR gl AR1F- 8k} (F-3fAh

0201311 9¢¥ ~ AA . FAbgista
AL B A 2Bl st} AL

=)

k>

8| 4kHee Sam Son) (A3

*1997'd 29 : gAY B
8t (FA)

020119 8¢ : gk A}3]3H4
A 2=E1Z 8t} (FEHAIAL

020121 3¢¥ ~ AA . FAbgsta
ALB| @G A 2Bl sk} Al E

3476




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


