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(Regional Climate Model, RegCM)°] = a5t} X¥7|&2dE 2 GCM Bo] ZHE %
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=2 7382 DAI Portal(http://loki.qc.ec.gc.ca/DADNA A-53dtl QoM CGCM3.1 &}
89| 7172 2001~2100% oM, Axte] 42 712, M2 7447 375°2 & 4z 1t

Ag malrh

-

o
[

cRi



NCEP_1361.2000. 41
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<719 3.13> DAI PortalollA] Al&-st= GCM A=k

GCM AEE &-83l7] HaliAle Tt

=o] o7N(Z® 3.14)°] GCM ZAAE & FEE
3.149)9 REEZ 54F IARAE Bl A
AAE & )

greF 7l2Atgo] tiE AlWel g A4ste ¥ wole X9 71¥x8E DAI Portal
olAl A-Fshs

&= SDSM(Statistical Downscaling Model
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File Edit Help

@ Home| @ Quality Control| @ Transform Data| @) Screen Varisbles| @ Calibrate Model|

&) Weather Generatar

@ Summary Statistinsl @ Frequency Anz\ys\sl @ Scenario Generamrl @ Compare Resultsl

&) Time Series Analysis

Literature

Contact | About

Settings
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L Quality control and Data transformations /l

Y

Screening of predictor variables

!

Model calibration

!

Weather generation (using obvserved predictors)

Y

Statistical analysis

!

Graphing model output

: .

[ Scenario generation (using climate model predictors) /l

<J% 3.16> SDSM “gAlst 38(Wilbv &. 2007)

ARTF ZH(GCM)2 2o Az 744, B43ie] Bgxog Qsle] XY HE9
AAE 71%F BErrhe J9qRe] rEsS d&sh=r Selsith =g AolA
AlgHtet Zo] CGCMS] A= BEe T SajLlzle] AR

dpds =
A7z AsA 7R B8 & = glomz usiAdEY AEE 7] HsiA
BAX Z4x0] AMRHEL

BAX HaRE o835t wsjATe] XAnn Z|AHolEE & 2AH] siAE
BAFRe EZIM4(Predictor)?} AR %‘—'T— H(Predictand){te] A5 LS
APAdo] a5} oJ7)A Predictors E418 £4H0] 23t 37124 7HE eV

Q& Y=EEE= HolelgA GCM T TR 1:1]0]1512 st} Predictand= &3
HolEHEA AAEAHo] 7163 2%, Ze 59 AY 2o rmgesgo| AMEEHr
(Benestad 5, 2008).
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HECTOR ZZAE (The HEritage Climate TORino)E E3l 2006 Ez|:-2%%2%
oA S AIZIAE 2l Z&(reforestation), olidx] &4 (energy efficiency) *
£ AR R] A4t ZE2RES 5 AP ERE Bl stz Freh

2006 E2|=BASHEE &4 3 SHIUO A AFPRITAZRE =2 3
7Fe 9k on] UNEP(United Nations Environment Programme)?t 374 thg7|7t 5
200611 29 15Y¢%F GREEN DINNERZZHEZ WEPA HF 1 F813 AL 71
& 5 st 7|FHEE o|HEE 7 ASIInt
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EXE A2 “HECTOR ZZAE (The HEritage Climate TORino)'E Fa| =W o
HR] &3 A, A4 75 oluR] AR, ARAY B AEEoEN SHEE 71
sto] HiEE= ol4kslgtas] 2 109 E AEE AZE sHseH, 20030
2005 23Jol ZAA BFEETIAE W8I, 1SO14001 H EUL 73] 9 A
Z(EMAS)l AEe #4ue] A|ARE THSIUEL o7lole 16718 8B RE(E &
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<E 41> 2006 E2|=SH2EY 3 2YolA LYt o MatEtaul &2 (0 F)

% % O| AtstErA B & b 2
(activities) (ton CO. eq)

E2lr & (HI™Y]) 22,156 21.4

B2l (AT} £2) 818 0.8

A71% XA HollMel =& 5,692 5.5

H7|E 22 475 0.5

et 7,200 7.0

MolES 66 0.1

A5t 1,570 1.5

H= 2L(X7]) 34,919 33.7

H = 2d(CI™eH) 19,723 19.0

Hl = 29(¥) 10,897 10.5

= A 103,516 100.0
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<E 4.DoAE A, TR, HEAR, 10CHYE, A, A8, AZA BARL 2006
B 28y 22919138 TARL AHBARIES TFAIZ oL 5 (spectators) HY

EFA MM AL <F 42> HECTOR(HEritage Climate TORino) ZT2AE
of dxEH BAHjEFo|H WEIFALL] W3R oA A3x HAEFS W2 BAYAE

(offsetting rate)ol 20061 4 A 67.2%) o]21 Q]

<¥ 4.2> HECTOR ZZMEofM 2t st ENHiER 398 (2006 42 3AY)

(raro) == e el o
Regione Piemonte x| gt 44 8,588
Regione Piemonte x| tat 44 4,680
Regione Piemonte =Lt el U 2012A7IX| 2,292
Regione Piemonte A phakd 44 32,116
Regione Piemonte |ttt 414 20,100
City of Pinerolo 0i2] 7IX| Z2HME 2012 77IK| 896

UNEP L AR 44 905
1 5te| JHRIERE o JHX| Z2HE - 24
= A 69,601

_IE

1.3 2010 W51 =23

2010 HiFHEALHE Z2YUI(VANOCKE ‘24714 wi&y A=E ol
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ol X7 e 7] AZDACNA SEHAE 7Y PR JY9S XG7E 2of, A4
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<E 4.3> 2010 HWIHSHSEE 3 2GoA LUMSE o|MStEIAHE - (0 F)
_ H.Héii Scope Hj &2t Hg
(emission source) (1,2,3) (ton CO2 eq)
datES 1,3 1,505 0.5
ofl L4 X| 1,2,3 29,900 9.1
XA =85EFEHE 2 £E2) 1,3 32,300 9.8
X +=&5(83) 3 226,500 69.0
M| 7| 3 1,100 0.3
VANOC X 1,2,3 14,400 4.4
2He| sErd 3 11,000 3.3
4o|1% - 3 4,000 1.2
=8t 3 7,780 2.4
A - 328,485 100.0
¥ scope 1: Z|FHHZE, scope 2: U E(FZE T7(), scope 3: M3Xtol| 2|Et HiE(HE =M™,
M7 |xEl 5)

20109070 BASH T F¢ vad4] Vg iRl 5 H 25 A o =
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2 4% F o s02iTele] o4t BYUsted Z1FHSAY UYWL Ssl 72 WE
ol AEA, olslRAIRES Eot EEEIA W AR = BrimaA wsgen,
EEANE ‘EXo] A Z|(Meeting the Challenge) ETAjol QoFs]o] Qa1 FriEn

Ae W3y g2
Olympics) 2 Wagch
2010517 SH I 229

AzjolME Aol glow SALUWE ket

7|Zx A E(Climate Scorecard for the 2010 Vancuver

&8

=2

S WA21(Without winter, there could be no winter games) 4242 2AI7tA

cRi



@] 2 (Carbon Management Program)& <

i)
ol
o
k1
>
o
ol
o
Q
1

1ERA| (2R 2EHA (E0IA) SEHAI(SHA AIZ| R 4EHA|(RO{A| 7| RY)

201054 28E |

201057 22/
229 SWke R s (B e e
2ATIA ESFSEEXT = :EOE_E EU, &2,
N 2 e
ol E2| 75 u= e A

7, 2Eel &

=2

O 124 : €xHKnow)

- 2AZA HEADS UERS U 24A7AUN

M ERE FES 2HYE7] B¢
ZAZIAEEE A& AA S5t A7 mELS s/NHE 9
- 200713 2009\l 247tANE

oll&: www.vancuver2010.com 7RA|
- AAEEE 57 2010 T8 SHI X2 W3] ] R &7lsR Al 4|

O 2:2H4: Zo]xHReduce)
- A 2749 EA LT

=H(ER013, Ealn)e] 2A7ANEFS BAUR 4% TR
B, ozl BERzz], AAEAR] ALE, AL W tiTuE &8, H7IEA

=
%5
02 2AVA TE G4

]

- BAU tiH] ¢F 15~18% 7% 240l d&E o 15%2] 57,000E0] 7%

O 3%l A4 )71 XK Offset)
- 2010 FH A SHE o=

g o g Ry Ay W& 247AE sk 712 vist
of Bdst el AZATEAIG FA1E

- =29]9] Gold Standard =Z2HE X|HAIG: New Zealand®] FHTR|, 7tte] @
2717 2835} AlY, S s, Ql

E9] Hlo] @7kA ALY, E719] FHTXA]

O 4%HA: ZojAl7] RHEngage & Inspire)
- 2010@-]_!%11.]%7;“&&1_\11

229 DlEY 7)Y, AFA, 7] F7IA, Il BFolA xE
o=F FoF £ Ue 713 E AT

CcRIK




ESH 20107 5A4 27T 7

[=38 =]

17t B2t Pulse EnergyAZEol& 9719] F£Q 27
AR AJAEO|A] AR|ZE o R AH| B} QAAAZEEF AR|ZF RLUEES A
NPri=1

Canada Hockey Place for the
Olympics

Vancouver Olympic/
Paralympic Centre

Olympic Oval

Southeast False Creek
Community Centre

UBC Winter Sports Centre
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~ = N
Venue Metering M Actual ¥ Baseline
| Olympic Oval 7] o 1,104 kW 1,299 kW
Electricity ’ r |
Olympic Oval
2800 Sat, March 6, 2010 8:00 PM
2600 |
[ The blue curve shows
} 0 ] - : .
2400 s E IEEEE - E o 3 the real-time electrical
[} ] [} ] (L [ E o
A (] g b n (! I
ﬁzznn Ak iy Aty it o8 consumption, while the
za000| Kol ow b (N8 S RINAE WY green curve shows what
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] \ o
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Green unwellfair

Green Injustice

Carbon

Green Wellfair

Green Justice

Carbon

L

L
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O, Plus Winter Games?2| 7§ &

o HEtA: SAZIATL MM o2 B HlEE =32
o EfAZZEl - U3 QAIZbAZE O AbAllsH= 2

o
L oT
© O, PLUS : i Zet 2A kAT BIO] Z50s 49

[

<19 4.8> Green Dream: O; Plus Winter Games

S92, 2011)00A AAIEL

EHE 1A(2018FF 5AZHE
= BaniEd gEA

) ofiix) @z '

27 55 4

<E 44> Bopl 2ANAZTZE BR

Target #1.

/3?,699 toe/60 days energy saving

compared with BAU

Target #2.
146,207 ton/60 days GHG reduction
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A1 WRF 4% 23]
1. WRF A|5239] /e

WRF(Weather Research and Forecast)= UCAR/NCAR(University Corporation for
Atmospheric Research/National Center for Atmospheric Research)ollA] 7igsh )
At FRAEHEA TSR di&o] 2HZ o] ZpdE EHolr}. 2006 FI= 7]
BRI ) F 718tHAlA Bdstete] FAl AR Fold, F - ©7] ERGA] QIXE
ol FEE7l &2 BHolrt ¥x] WRF X232 &5 0] X|(http,//www.mmm.ucar.edu
/wrf/users/y& B8 AFEL lom, & AFA= WRF HF 33& o]-&3I3irt

o] BELZ AFHE X oA ALSE £ Ue Y BHEA & AF4 v|BA
(Fully compressible non-hydrostatic) ¥ S 2 3 AR+ Arakawa-C ZRAAE
AR, ARZAZZE  Eulerian A% ZEA(mass-based terrain  following
coordinate)E AMH&gict

2] A& Runge-Kutta split-explicit A|IZFEE-S ARESHY o|fF &of HisiA
A S4A RS EYSEL EF 24 FEQ T BHAS ARSI,
7, JdERw, A%t 4L EEUHMukul, et al,. 2007). EF =
AF-E2(3D-VAR)7} 7testil tiEAARICR ofn] 7ie] o, e
ARE AR £ Uon mAE E|Fol HRHE oy 71X HRES A-MH0E A}
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<I% 51> WRF A|2RS] AAEEA =208 £} x17o] &8, 7/Ee 712
71'5= et BojRa Qe

g1} Exol8 T AE= WRF 282 AAz] =790 WPS(WRE Pre-Processing
System)2] GEOGRIDZ}E& 71X Terrestrial dataE A45ic}. o] 824z A& &
92 Mercator, Lambert conformal, Polar stereograph, Cylindrical Equidistant 5
g 5ol RYEEm rl UHPH oz Mercator FPHL HEX|HolA], Lambert
conformal £4HL S R|WolA], Polar stereograph F9HL IFx|Uof A3t
Aog A ek 71Tl WRFol A#AERE AREEIIE USGS(United States
Geological Survey) SI4E 30X(900m) APAEE FelHEtA"E F1 58 B2
HeEh = Yol Qlo] AA xFa} B2 zlolg Hol7] af2o] ZAs X3l tigt 7]
BEHS] Al B2 ofggo] Qlrt mE 2 BEIACAE 12(30m) RS
ASTER GDEM(Advanced Spaceborne Thermal Emission and Reflection
Radiometer Global Digital Elevation Models) RI8E ©]83lo] mslAdT XPREE
THEo] 7|4 R AMESIAH.

GRIB 34}2] NCEP Global Analyses At&+ UNGRIB 782 72 WRFEHolA
AFEE 4 Qe oz mEEch GEOGRID £ UNGRIBAIA AA8H 71719 Rige
METGRID IMgollA ZAzHAC] A 714At87t guiabdet. WpPs Jxjz] &
ot AR A& WRF 2 239 REAL WA 713EE |Ruatsto]
3 BARET 27|AEE ST npRE 2AQD WRF I3gollAl= REALOIA 24
B A5E x| FEste] HWste thy7ita iR dol tislo] 713438 ZARI
ESH AREREY] 240 EEE F7] §8te] WRFY Z2ulE 53}l postprocessing
SE4NCL, RIP4, ARWpost, VAPOR 5)7} €51 et
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WRF ARW Modeling System Flow Chart

External WRF Post-
Daks Saurcs Pre-Processing WRF ARW Model Processing &
System / ~ Visualization
Ideal Data
2D: Hil, Grav, —»| VAPOR
Squall Line & Seabreeze
3D: Supercsil ; LES
& Baroclinic Waves i NCL
Global: heidsuarez
WRF WRF-Var ARWpost
Terrestrial — (GrADS/
Data Vis5D)
A J
—»  RIP4
Real Data
WPS =™ |nitialization ARW MODEL
WPP
=1 (GrADS/
Gridded Data: SEnl
NAM, GFS,
RUC, NNRP, e
AGRMET (soil | MET

<719 5.1> WRF Modeling system 5%

2. AAAA

WRF B3 u, v g2 dot-point X2 & BAz] gt& WH4sh= Arekawa
C-gridg AH&sIH, 324z AA= 66-HFAE ol&ddrl o] HFA+= fine
resolution X200 FaEldhH, B4, THY, F R AEE 52 L=ES 1
Qr=|ict. gt WRF #71t oh]z} ARPS(Advanced Regional Prediction System),
CMAQ(Community Multi-scale Air Quality) 5 ozl 2o ARNAZRE o] &=
Aen, 74EHES] ZaE YHEAREE AMSShs g4trHEolu tir|edrrel Fe
ARAAA 7L B}E MM5(Arakawa B-grid system)E 88 4 lom 7H53 AriA
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HiXE J&3004 REnle}l Zrl nested 7S o8& 7% mother domain ol
FEER 9= 99 ol multi-nestingo] 7HsEtel. A ARIAAZAE Hybrid
coordinate systems?! n(eta-system)Zzt AAE AHEStT Ut o] AzIHA L EF
2 &% t71RAll Ralg 71UF=AIAR (pressure-system)dt ZIEEA}OH FElgt A
ot (o -system)E FAloll 18 & 5= et §3] 0 -HEAE 4t T X]?S*'——] =
W2 melrlEA (terram following coordinate) 1ol wE 7|¢H[ES Z-85to] Al
w3sle §3& #0 Jro<n<1). ¥3 HzE AP 719E et /S ==
sH5-RollAle XIE‘?EQJ A% FeHE wET ASEE ZE FEF A2 Hogir}
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ARAARAAZRE A § Ao ZF uElrPHA(terrain following coordinate)
o mE 7ulEe] met AEEEE 6 - HFAE ARSIt A4 Ame AT
719E wet 43 sIERAAE XEH XY FElE w20 4SRE 2
FEe Aoz Aogirt rHlo] HAEHLE 09 e R XEH2 19 Ze
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<J& 55= FXARA A7 A& oFE Sigma Leveld} Eta Level?] JXER x}o|

£ HEPH ol 24, Sigma Levelol HIS}o] Eta Level®] 452 1=st +x71 2 2
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OFS Hybrid Model Levels (lat=40N)
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(21% : Sigma Model Level, 2% : Eta Model Level)

3. EX|o]l&%

7|&S] WRF FXEFolA  AM8sle  EXol&E(Land use)Rtse ¢
USGS(United States Geological Survey)ollAl ZHAdgt 19 zlgolr} o] A&E
missing REE =ZFE 257 7lEITIE|E Eo] on, EXol&E ER]E F4E
(Albedo), WHALZ(Emissivity), 7Z7] Zol(Roughness), &t E=H{Moisture
availability) Z2]1 & 82T x12W A A4 (Thermal inertia) 52 E218 42
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USGS®] EX|o|&% A& felHele] thieg URIE ER7sl Qo] Awe] &4
= $R9] Wtgsial Xotn Urk wEi] 2 dAFoies feEluel EERKME ¢
Korea Ministry of Environment)ollA A|Fsl= EX|ol&E FEF AEE AMESIG]
o EXmE EREE 94AKE 8 AEE AHESle] xmHe] e
3 AZ2A 87 BelE 9 AP FAZE ga 8= rt o] A& A
EXnlE E3(Land Cover Classification)y= Q154 zIE
o} 22 S8 FYASE oldsto] AuHe E=lA Yel(g, 24|, E38E =A)
£ BERSle Ao2 /% § 4XFolAME oln] 80dMiRH ZES &AW A%
FAZ AR dr] E85l= APHA AARAL 7|eolrt. BF RN AT EX|
SRR ERAAE #79 E4L w1t FE018, FUAE 59 o}l Hof
oA gaFske BEES vt EXEE £F T8 77X TR tERe) 23
IR BEOE TR FTER, 4R TES AERY 324 n=2RAAE 4745
AUTHBB A2 F EAH] A, hitp://rgis.me.go.kt/egis). A7 B-¢= felvet ZE
R|Gof tsto] AFE R @7 mEo] & AFolAE 71 24kl 231 734 FEF(1E
AR AZE AMSSIATL

EXo] 59 Aol 72, Ze, GuARE, AL ESeRERE, EY 5 5o
FEE FA EHH(FHEEBAEY, 2005), olzFt M= IR 2OE WFA717]
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identification

land cover map by USGS

Urban

Middle classification by KME

Residential area
Industrial area
Business area
Amusement facilities
Traffic area
Public facilities

Dryland crop field
Irrigation crop field
House cultivation field
Orchard
Other cultivation field

Deciduous broadleaf forest
Coniferous forest
Mixed forest

Grassland
Golf field
Other grassland

Inland Wetland

Coastal Wetland

Mine area
Other bare ground

2 Dryland Crop Pasture

3 Irrigated Crop Pasture

5 Crop/Grass Mosaic

6 Crop/Wood Mosaic

11 Deciduous Broadleaf Forest
14 Evergreen Needleleaf Forest
15 Mixed Forest

7 Grassland

17 Herb Wetland

18 Wooded Wetland

23 Bare ground

16 Water Bodies

Inland water bodies
Sea water bodies

4., WRF E2lo] g2 o

Fx|d| 2 2 ¥ (Numerical Weather Prediction Model)2 v}, 7|2
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HH A YRSt AFEE XTE B e th71Y 52 Auiske E=13 W3
= TRHOE A4bsto S’—IEEPJ 247t oA WHElsh=X] ATt

olz3t +REFP 9 Q! WRFE HIEojA] ‘ASH Sol7|4do] s ofx]--2t
A4 (2006)= 20054 6% BF FEM LR IE 59 AlElo] et x4
= AAslo] SHtEe] B3 Aox|g o] HFE o] rlXe FFol g A7E =3
@om, Lim and Hong (2007)2 20055 T'FR|AollA 2AgH 24 HAtol EH?J
ALES £t Al U= 3 G FHol| mlxle G HF
3% A= U Shin and Hong (2009)2 2007 el Helol afiAl LAyE Xﬂ
FE9| Z 4ol thet #XIAEE AAIsled WRE BHlolA Jd37], 2x g9
5ol W, SXAR AA, = A ®MEr ol mixle aaE BASIAH. Lee
and Choi (2010)= 2002} EfE FAI2 Q& Y3 7|E4Q ZF2E WRF RHE
ojgst Rolslgion, BAA a7t ej&e F2e} Zol nlxle T2 UG
o} Lee et al. (2011)2 YR AHe 24 dLE 24 JE5TAol wzt 7281 WRF

9_%_% cIgdiol 223 24 4 xa 2493}
[e]

W S E

rR

. a WGangneung
5‘:' Whaegwaliyzong
§
H
2
g
g |
5
g,
a

“l L |I

Time = T

Fig 3 {a) The time series of hourly precipitation observed from AWS at (nngneung and Daegwallveong, (b) The observed
24=hr accumulated precipitation from AWS over Yeong-dong area, simulated 24-hr accumulated precipitation valid using

(e} One-way nesting and (d) Two-way nesting.
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Fig, 13, The same as i Fig: 5. exceps for the (a) 27.4am grid and (&) §-km grid

b) NOLAND

Fig. L5 The samoe a3 i Fig. 8, except for the {a) FLAT and (b) NOLAND experiment

<% 57> WRF 29 &-8x}4)2
(ORI, A+ 2006)
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convective rain

Radiation PBL
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emission/
albedo
downward surface
SW, LW Surface T, Qv, wind

<219 5.9> Parameterizations] Z7d%¢]l A3 2-8-(Jimy Dudhia, 2008).
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