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Design of Solar Radiation Energy Data Management System
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ABSTRACT

Because of the rapid increase of energy consumption, we have some problems such as environmental pollution, global warming, the oil shocks,
and so on. To solve these problems, concern about renewable energy such as solar energy, wind force, and water energy is continuously increasing.
America, Europe, and Japan have developed a system that manage and utilize the information of the renewable energy resources. However, in
the domestic, renewable energy information system was not effectively built yet. Therefore, in this paper, we propose a renewable energy information
system, which store and manage solar radiation energy data. We implemented the system using ArcView GIS. Also the system is able to retrieve
the information from the energy database through various spatiotemporal queries. In addition, user can identify the results of summary data in
the form of chart, graph, and counter line. The implemented system is supplied to the user through the web by ArcIMS.

7191 : thH oYX B AlAE(Renewable Energy Information System), 2IAt2F HIOJE] ®el(Solar Radiation Data Management),
A3t gék(Spatiotemporal Operation)

1. M

ru

wloj29] 5 R S FF AARE AR AFl

A77F Do
A AR f7te] FEog A oY 7HA Ay £

i)

A7 2RI QloH FF YA # EAA B o
5 AZ Sl ol A HEF duA, FH, 4, 6ol
euja Ad 53 2 dAAYALL e iAo
g ez 8% 9L ¢4 59, AU
22 A gAY B4 A% 2 #4e
3l v ALE Y o] ZAo diulsjord gt webA
Fhe AR g S AgHos AT + = doly

# o] Ate VIGUAVIedTdY dfvie FEAstAT RRC(AFY
ICRO)®] d78] ADo2 S+,
1 sEAYE U A age
CRFAEUie AFEAs dddAt
Tt d FEUgE A7 A4 F AFHT Y o
fttt CERAqUArledTd 4dr)ed
120024 8¢ 22, AAMEE 12003 14 18d

=

rif o2 oo o
r

o
e

o
2
e

%, 49 SAAE 9 53 487 249 Al
WA HolEE Qi ALgAGA AT Al BL
4¢3 Qv BlFe FY APIUA 729 NREL
ANE BFH R AN BF AT 2% A=
2 +49, o2 AHUE Fa) Aw AgAA AT
o osith E@, 2995 AdT SANE §A4E ge

oulz, 249, B8, BF UA $3 2 BAAA
Ang A3 Lo

AR FHNAE 193, SRAAEA SAA 7 A

24 Fusol g 9E 2 ¥z BRY
A AFeel F3 gk 2 obd) FhelA
AAUA L F24ol e A4 2 o5 dolgel
842 B AA olFolHA B3 AT EF o

SV )

o o >
rshé_léﬂa



532 FEXelEs=EFX D M10-DH HI3=(20036)

Aol BAE 4 FUES AFTIAE F3 Ydom,

A4E old Ausl U G B4 AWE AT
£33 gt B ol 9 GIS Aulx 1¥e o§@

Al Au2rt ALEA @3 gl

wetd o] =EAGME U thAluA] Tel Alx" )
2e] AteldTR AR A dlolEE B i A
B A2 A4 g Fds o] Alade Az )
207 EANA 2H4E dArF oUiR] HolHE AAHoR
A% 2 Bz, § GISE ol &sta QEulel Aulag &
= 715 ZHAT o) 93 Az YolEMe)~ e
A4 dAE ouA oY deolEuwolag FEem, AR
9 dolele] A ¢ Ao AWE 2YZ, XE, HE, F
INE 59 O3 FHE ATsE A2"9e T
olge) thakd A3z ANS £ dlolg AT ArcIMS
2 o] &3 o Mulav} ssed, 3349 RdYe B A
wel AZ3 7)%e AFd

of =R AL tgH 2t #UAA, 2FAXE FAR
A 2o AEE dAAUYA B AxPe] FFL A
AU 3 3P NE Fu A S A BEE 9T Aad
< AA g 4% E Aad 78 Ug 2 A $9 2
F}E AAE, 5FlAE 4 J)ue] GIS MHl2 2 334
NZ3te AEEh 6golME 71 A2 vn e
Angc nAge s 7RdME 28 2 $F AF P
A A gk,

[ )
uct
5]
2

?

B8 d72A 9F, F SAA AR & o
79 =¥E Ao, WA, vFe Y AA oy
A AF4¢ NREL(National Renewable Energy Labora-
tory)11l A E AR Auxie vz 28&E Eole Ve

Ll

d
il

8 2 FES d7eta itk NRELY 497 WY 2oks
o 7/ AEZ AE A5 A7, volevs §9 47,
2 97, 08 @7-EEE 9, B9y A7, o= A
7] A2 AF, Fh 47, AR 47 5§ JYsn
t}. RReDC(Renewable Resource Data Center){2]= NREL
9] 4% 2929 JUx Y dolEE A= FHE ATHC.
E3], v3ulle] o8 1A A AL #3 JEE A
ARoz AFsH, A oA #d §of AHE ez
Agsz vk Ak ALAE EA dojEd dig dAE
ZAEE 2331 ol&F YR AZEY &= U
FSEC(Florida Solar Energy Center)[3]& #|% Z &t}
o g A A7 AHEA 71 A5 dF 58 9

)

30

3 714 ARE FHSE 3oH, #XdE AsE AseR
Helso] EDBMSel ARE 1, oA dut A&A7}F FF
U AR 5 JEE 3t glth EDBMSE AFLE oy
A doje & #EEy 1 FIE BASE Alaglolth &
A § Aul~E E3) EDBMSo A" dolee A &
HuAe ggle] 7453ttt

2920 A AlztE BSRN(Baseline Surface Radiation
Network)[4—6]—%‘ WCRP(World Climate Research Pro-
gram) ¥ o 178 T2 P9 A3 ZZAEE Y3}
A% NEE EALA vESZ| AA 18719 AESAE F
# 249 AREL BSRN dolguolas] At ofn)
oF 70 o]/de] diolE o] BSRN Ho|Ej o] 2o AZ
Hoj o] &H 9t 3, 4 UEHo|~E F& BSRN &
& A4 AZESoe FAY Ase g ¢ HY 2
JEUlE T Uy ALEo) JEstt)

N t}e] CEDRIACANMET Energy Diversification Re-
search Laboratory)[711 4 e A oA B4 AZTEYH
¢l RETScreens sty ch o] AZEgols AAHoR
o8 7k F89 A AvA 71ERETs)IE A& oA
A g 24 ERE HAANTE Ve HES FaAE F
JE BESEHL AT A YA 24 ZEageln
o] AZE¢o]E o]§d oux AH: AHYE T gt
ALEAL Al AFEHD Ut A4 Ade 9
g5k A4 AHER7) 93 U2 dolErt EAsAY
AALS e 7152 obF AFA ¥ Ut

REPP(Renewable Energy Policy Project)(8]= A4 oyl
A A zRAEoTh 19959 °olF REPP+ A ¥, A,
Bgg, vtolemjs 4 FIH 2L LT A A=A
71€8 AFAT A BEE 78 F2 FHAT
REPP-CRESTE c}%e &oke] diAleuvx] FRE AT
33 gith. REPP-CRESTS] 5% A4 A A&S
Azt AgAd U AR, T2 Jde 24 ¢ g A
g T3 @& X A ¥ g 874 A o
Uzj9] el 7lddstE Aotk Ed REPP-CRESTE
YRlo] &3t AL 2HEL BEE T8 AR HFS
o AR A" ERES NStk £3], REPP-CREST
9] AZ el AU AHlzE UistE ntjelE o] &3}
o A ANUAE o] &F ATEH ALY FYF E
2 %9 98 AAsEE g4 FF AY B FY
Zy-e MY U AEE ATt

Surface Radiation Budget Activity[9]= ®E#H= thste
7148 A% B9 s 50 uig dFo|tt AR &
RZAEE 113 FHAE EFEY. AN, GCIP/GAPPE
g 71T 8 v=eA APEHE BEW WAbe A
of B ARE AY FEAY AMEAAA AFsy, F7t



o g7 @3 94 g ARE AH|2FT) o] BF9
z28 24e AAd PAE ARES BAse] 54 A7l
e FE At

5 FAZE JEFE= 15 e AFET 4,
Pathfinder= NOAA/NASA &&2

g FALY U dolE IS l%?_‘ik A, PAR
(Photosynthetically Active Rodiation)= 3%

o] AAd 715 FHEF AAX /NF wIE #

ol RAMFY dF3: THE FHAIN ¢

g d7en.

M drg B
ojn] 2 HFEH #7 9 A
€ Wtoz Hgd, ¥, 9, volevjx T3 e o
AquAe] g A7 BA V&S FHHOE MEstn
ok T3 dEYle) BFeR A 1S FHdE FHE
S o Mulzstzn etk 2Eu, 9 Al2Ee AA ALS
27F fsks FHE dojHE A AU AAdEE 7
< AFsA geth wdd, A e 71d BEu
nF FES #HE o dolERE AT UE FE
ojy, A AX el g HEE AAZHZ dHloJEuol

23tete] ARRAS Qe GErE ThE Mu|AE A
AAolth wElA, o EEAME AB7A A+
28S Auste A oA dejEHE
A 2 #eEte dAduA R Axgs HA 9 74

olf

3. YAt ol x| clioje] ®a| AlA™MS MA|

31 AlaH 2=

GISE |83 YAt ouiA] e Aag FgeldE/
My gFoz FAET AuE GIS dolHu#eols, F37t 7
A #ely], doly W], 49 49 =g, a81 GIS ¢
AR FAAE SEo|AdEE ¢ HA$AHE o] &3t GIS
4 AYZEE dgAqUAE HoHE A4 2 A% +
ek, diAIAYd #E HF A2de (T DA 2o
T3 35t

(29 DX B npel go] AA8 F2o FHeA Z
A& QlE o] E FEo|AE Ex MHERTE AMEZE
dolelg YA AgH dojelel dig Ha 2 29
g Wit flojy #HEje FEOIUE EE AHZEEH
dgE GAE oA dolHE AWl T2 AA #e
716 "olelg Agset. FF A /7= dolE W
718 B3 o1& AT YA HEE GIS vlo|HH o]~
o A4 g 4438z, GIS dloleHol&E st ALgA}
Holo] @ g Fo J¥ BEES AEAY] P

LALEE OILR CIOIE &2 AlAE 47| 533

9 AF FE Ay 98 dig FP@ oL
AAE HolE g o] &3l AlgxlelA HolE Hujo X
ARE BB AE, 28%, 5324 59 FHE AAE A
F3h GIS Web Servere YAME olvA #el A2€g
AHYE T3 So|AENA 23 F= HEAY g
2 iﬂ-l‘;]— GIS E—]/O]E{H]]o] A= %]/\].El: z-hﬁ Q_;_]/\}-FJ: %].XFJ:
AUEE 59 4AF ddX HolHE 4719 Holk Tx
2 gt

ALBRE QIE{HOf &

Gjolef
ko]

(3% 1) LA OLA] HIofE 2| AlAH =

32 tiole 2@

AAEE A dHeldde FHE AIAF, I8, ¥+
F dAE, AW A, 712, AdER, vk, dv1E W o
A, AW AR, W AN AR, BeE A dAE
T EF 127149 fr¥o] A0 11]. ol F wHeolH
=€ dolguojxd AAstr] Hall dAF <A HolH
o EHdde]l 4 SHEE TS HoHES ¥5E
27l0tE Zte g FYIgoen, doly $49 7 4x
ME & 4749 27|v,
Slope 59 °olF< #& &7|9tE

£ Sun, Out_space, Clean_ilsa,

AAEATHIZ, 13].

CE 1) LAY ol4X| Ho|HE XMEsh= B0l

Elol &1 AAtzF oz dlo]g
Sun FoE AdAE, 428, 89 dAE,
A dF, 7L, AUFE, vk
Clean_ilsa AW A, A QA E AR
Out_space U719 8 dAE
Slope $9d AAE A

A0, FHE AU, d2E, ©F UAE, 39 o
# 718, A &%, vl 0@ G088 AFsE Sun
Hlol &9 W82 <F 2>9 Zth Y, <& 2>F Sun Ho}
Bol A48 49¥ AP, xE, £F 5 U &
A A9 HolHE vehd otk



534 HEX2(E5=FX D XM10-DT XI3=(2003.6)

(& 2) Sun Hlo|&

(E 6) ABA 2ol R¥

|9 |aa) TEY lazsl e lane| 32 e T g il * 3 d i
A - YA dole | AAF AU ol

19%6| 1 (24| 1978 | 612 |36 | 66 |14 |-47| 69 | 13 View 27 A2 A A2 A

1997| 1 |&4| 181 | 495 [ 38| 63 | 14 |-38| 5 | 13 7y 29 AEZE A Az 2 E7ke] WE A4
1998 1 |4 178 | 506 |47 | 66 | 11 {-28| 72 | 18 Hjo|E B #olol i EuME 29

. I E ZHE g 29

FOAA, 38 A 2 AGAE JERD, DIFFUSe, 8 o d/9d BER Ko
DIRECT, RT)E A Clean_ilsa Hlol2¢] vl §-& < ange | A4 A3l AU AL
>3 2ok T < 3> Clean_ilsa Hol2d] A&d & LEXNE AH AN Aste] e Exe AP
A A 39 A, AU AE dojeE Uehd A e 42 | A4 2sel dEAe 43

ot

{(E& 3) Clean_llsa E|o|&

2 | Azt A9 | ¥4 94 | RD | DIFFUSe |DIRECT| RT
317 |34 2791 0.034 245 202 | 002
3| 8 |&A 12976 0.076 %3 607 | 0.066
319 |24 24493 0.110 804 1064 | 0107

A WA, g71E 9 YA dlolelE AAse Out_space
Hol&9 g2 <F £ 2t £, <E 4£F Out
space HoJEo] AZE FH AFY ui7lE ¥ LA o
OBl & el Aol

(& 4 Out__space HI0|=

4 o Aq W7 A% dALg
1 1 &4 36717
1 &3 35845
1 3 &3 35983

Ul WA, el AAPE gAEF dolHE AAshE Slope
Ho] &2 W42 <X 5>9 2l %3 <& 5> Slope H|
olEe] AFE £ A9 wHd ZEAE dAF dolH
g vehd Rl

(% 5 Slope HIO[Z

g2 | a= A9 Ty B QA
1 0 Ex E » 1746

1 3 =3 E 1754

1 6 =4 E 1758

33 ¢

UAE oA ol BAE AR AR Aol
2714 o, & <E 6>3 ol & FAE BE ¥ W
o RE, BAs o Holddl AW $4& FEe
o2 dejz FRUT}

<E 6> F #d 2o f¥eE 37HA FEsb £
o AR, 1278 F89 dAREF oA wlolE[14]¢] A
9 HA4 2 AN Zoe) o FA, B, Fo/Ax,
dAE 9 22 TA A7 o] 7t dAE ol
B FA Ao A4 o7t stk A, A%%E A o
Uz dlolEd dia A9, dd, € FMo] sk A
B 7S Fen AA, AAE delgd dig F

oHd

ol AME dlojHE HER Ho F

2 Lk

N

JES HAFE AE Ade &P doleE 1, 4 3
oz gokstE aoF 29 dHolHY EAZLE RAFE

A 297 gl

4

34 Zo| dtt 7=

Ao Ay RES AR LA dlolE e Azt 3 F3h
S o8 AT HA dAE FHIG AET FY
Aol ZlEHeg 127FA Feje] A4t 7lwol ATHA
g Afel deEtdE o B $FY ddEe H4A 2 T
dd 7 Unh A WA A A2E"eM AREHE A
T HA G daE ol stEtvE aZia 7 it
9 75& AFEE tgo AAse <E >3 2o

AAE 12714 Fele] A HZA Qi FolA dALE
A= dlelgy d/4/71bE A FL AN dugEs 4
Haltth AA FEL ArcViewd 23YE Aol Avenue
o]-&3tom, AA oA dlolE e A g F
axgF DI 2ok
(€n8F D2 gAF AR diel' e d/4/7)7kd Al
, &1, AET ARE A g duESoE Arc
View GIS Z=Tx 23 HE AoJQl Avenued ©]43}o]
TEATE A7l AT AL AGE Zhzre) G
dieleel dis] A9y, Jdd, 48 AN 5
W AAE gk 2 A92e gEdte dzes v

it

—

~



LA ORI TIOIE 22| AlLE EA 635

CE T ASTH ZM Adte] /et 715

v =g}l E) d A 7%
GetWeather At Time(time, weather) e AAF HolH Y FFe Az mE dHolg ge Tk
GetWeatherAtTimelnterval(starttime, endtime, weather) 4B AL Hlolg e FF9 A7t o] W oy e Tt
GetMaxValue(weather[ ) PEEL QAF violH F AdgS TIn)
GetMinValue(weather! 1) AL AXF doly F HLFRE T
GetMaxTime(weather[ ) it dole F HdgS e ARE FH
GetMinTime(weatherl 1) DAL dolE F Hagtd e AT TG
GetMaxLocation(weather{ ]) AAE dol" F Hugs Ze A9L 7k
GetMinLocation(weather( ]) AALF dolH F Higs ZE A9S 7
GetWhetherInLocation(weather, location) GALF dolH § 53 A9 #& Tk
GetWhetherInLocationAtTime(weather, location, time) AAket dHolee 5, AlF, 28 AYd B Holee #& FErh
GetWhetherInLocationAt Timelnterval(weather, location, starttime, endtime)| QA dlojgle) 2F A|7te] 744, ag 3 A W& dlojg & Feu}
GetChart(weather ], location) Ay A Z HlolE S AEZ EhATh
3, o] HIEE B89 FTaME AE, €4 ¥4 A8 75 A fPdT A 2 @™ 7148 deld
T To2 AMgA A AF it A Am A, AE3 A, dHolE § AN, HolE AN

ezt et

Algorithm YMintervalSearch (fYear, tYear, fMonth, tMonth,
sCity, sClass)

fYear : start year value selected by user

tYear : end year value selected by user

fMonth : start month value selected by user

'y oIubia + xr Mhﬂc@\ -
enCHON " olzh ' ofebin Sorilal

tMonth : end month value selected by user bt o s ks .«"»‘“&mn&m "R |
i ) RO cHioas B Ua g e h e

sCity : city name selected by user

sClass : class name selected by user i
Begin ) ) ‘,‘I'W“P‘* ebintoy + av PotialoySAA G
transform sClass into suitable data class for query Ce oEiaioy oo
. A Y N fromons « aisies Pty hfﬁﬁ'
processing bty LA || - T d—-——-" o

transform fYear, tYear, fMonth, tMonth into year, month,
interval for query processing

transform sCity into suitable city class for query
processing
Search tuple which have transformed value
return result value

CECEEEEEEELLELEE

End

(Ya2|F 1) LA OLX] Hlofe] ZM ¥mR|F

41 7 2d Zo| oY
4 7 # AEZE AA FoAN dHd A2 T volHe ¥€d

et ol g 2.9 JEE AFEAA AT @) WA, of
| doleld A AFEE e ANA g gzt
7t Qe A HolE Foll i #3T & Addstn
232 U2 dolgdl daM AE owg AdPstd x5l
4 FGe yHd 37 @e 3= S 34 (ag I 2L
AL dlolH HEH AFEZF SAET

Hely F A4 1R dojotroz FEIAY.

TAEE 54 #e ol8F TIMEE HAFH, s
TUAEE HM3te dE A¥EE (29 499 2t

YA oA A Azl SEOJE/MH Fx2 T
9t AW = Windows 2000 Serverdjr GIS =&
ArcView 32[15]9F ArcIMS 3(GIS Web Server)[16]& ©
g3tglon, Z2 o™ Aol ArcViewe 23 HE <o
A AvenueE AHE3HTE dlolEHlo]2E ArcViewe] dlo]
ElHo] 28 &&3glon, Alade M dolHE FU 20
A A9 127}21 Fehel YAF A #A diolE & A
Sk =8 A4d dolHe HA Zvle 1982dF-H
1998 d7bR1¢] &3 dlolHZ oF 33644709 dA=RE T4
3ttt (22l 1] “9r1eF %] Value ol 71uhek SAMES B

(I8 2= 789 AN2"S A3 7] ot HA ojA Q.”



53 FEMaIE2=2X D M10-DF HM3=(20036)

v VN e Gifian

Save As.. | [cidocume™ R admini~ 1 \ocals~ 1 \Mempysurm?. dbt
Fieid: . Canpst l
T e B, |
Summaizs by - Bstete . f

YA cfolel HF Xalol et chstaxt

Zaz L2 Holg

£ Shift7| & olB3sto] s clols MH

(38 3) LA

of Toowen W mate 2 P

‘CHUNCHON

s aassese N - * HANGNUNG
3 =

s AREny

o suRRARY

PR AL LI
»

;e

ER A
. s

aas
.

Ry
%

T TH]

hd -

* o.uvnav I K
{ ¢ wmc;w * CHIN, .

u’- ; % CHING 2, ’Pgw

L
.

i sk
Y

o Seemermp ity
ot

-
5

(2 &
et
T 2
o\l‘l
=
rx
H

i g A, 298 &4 gre diE HUB
AE WMRg Q9@ 94, e $a

& AR, s} 2e AHL AR F4€
(29 9% 2

me o mu o

lo ® [
o
)
ofn

L
—
o
il
i
fr o

lo

42 Holg B Wo| »

ol @ A9 A dolge WA AHeAt )
oA A HeF F e, 8 FA F9 gz 2
o 49 A%e ¥ & Y= Bk

o)

o
A

[49] 2] “+HE AYAFIA 19 5% 24 5A7HA
4 Ade YA ¢ AL

(29 5E "HeolEdA dii diclHE A9 spuolH,
(¥ 62 A9 29 8 AHE AFE FeH= ekl Zojnth

UAtzk colg B XE 2y

\

ﬂilTrOHM Chart olo[Z Mg

HiO[E A HIol| CHESt XFE A

FaFafarars ol

R W
Porn | 2 LEOHROHIONG et W 019 1R

Forr 14

Port 10

Fort [

Porl I I [

Port O ! 00 0

fort 1 GHNGHoN W19 6@ o0, oo8 0o, ou)
Forl T Tewonoion § b0, 000 0] 00m} 0o
Port "2 {CHuNGHON 3 TG00 Gal i) oo 00)
Powt E CHUNCHON 7 (] 0.041 41008 %40 802 5
[-2% 4 [

5 P i LY T T i (U E
Rl AU S OO |1
(2% 5) AE Eo| th4t HIOlE Med

Title

300 1 BE
250 A Be
200 1 Me
150 EE
100 - £
50 EE
0 ]2

Total

(02 6) Ho| 29| XE Hu} 5

5 % GIS ME|A 3 3xt3 AlZtE

51 ¥4 GIS MuiA

AL YR dioje] #HE] Alxd
o ArcViewol A AMgste Ao wiwE
A A AeE Query Buildertls =7

ArcIMSE o] &3}
A EleolE
g T3 flez A

.0
=
=



& o443t ArcIMS
E9s 5 ,\l“ g AolEd H&31H (a9 N 2
| 2 4 otk ol ZTo|AE FAME Arc
IMS M| 2AE W& 4 9= Viewer7} Ax 5ol glojo} dich

e

(38 7) AcIMSE 0|28 LAIZE HIOlE H2| AlAH
%7131
A dee (2" 7Y 9% 93 & F4A Query
Builder 5& %3} AldE = o]#1d =F& dolg
g Aog A3} ol 2& H| 3& Y3 H,
Query Builder® o9 (29 )3 2 43 gde A
=3

okl

(49 3] “FHE ALArFA ghol 803 o] & 1076 o] 3}
EA=)

= - »
A AZ=E AL
3 Ouere Builder  %f
e 2 T
= | Setactafield: A H
: D 1045 :A:! :
' LOCATION i = > 1053 i s
5
jcLASS < | | e ] 1080 1 B
,YEAF\' 10865 i EA M
and or nat 1073 | : S
o T [ | — |
! 1083 1
3 =l
J(VALUE == 803 and VALUE <= 1076 ) s Ee
am AN A R Gamm 4
i Clear !
{Cd Bnow Armttnhutss Dnsmayﬁem {[s] -
T bt T T J ..-....:]...-.......--... ..
H D LOCATION | . class YEAR MONTH VAL :
H 1 SEOUL H 1990 12 845 4] HE
FR R SECUTHTT 1491 AT {ara=d |} = 2
H 3 SUWON H 1993 1 1045 HE
P SUWON ™ TH 7667 i ;990 =] & B
H < > H B
- G4 REEOAS VB SEILtN LT IIL) TEseAmmmwERC A
Fighniht Pan FRdn i Siatistics I >} l

(32! 8) Query Builder A3 5t

HA, 3 4R dd B8
L3l AgE AAIA Ha
sl R 22 A3 gIa=

04 +HE AYNF g ol

AHE Aog QAW
Fol vehbil dck olsh 2
YiE B Pz Aol 7}

o #e 2o ARgse 2l
.

T, A% A (" 97 dofR

LALEF OllL4AX] CIOIE 22| AIARL AAH| 537

| SEALH, 193072, 845 .
2T SEQULH, 1931, 12, 1073

3 3, SLUH, H,1933, 1, 1045

4 3,SUHON, H, 1937, 12,990

5 7, CHONGJU. H, 1980, 12,1053

B 14,CHEJULH, 1985, 12,1053

7 14,CHEJU.H, 1969, 1,80

8 14,CHEIUH, 1990, 1. 1012

§ 14,0HU,H,1993, 1,905

1014, CHELU. H. 1984, 12, 1027

1114, CHEJULH, 1985, 1, 1073

1214, CHEJU, H, 1995, 12, 1065

13 14.CHEJU,H,1987,1, 1013

14 14,CHE0U,H, 1997, 12,1011

15 14, CHEJU,H, 1998, 1,867

16 15,K0GAN, H, 1383, 1, 1083

1715, KO0S4H, K, 1993, 12,945

18 17, TAEGLL H, 13971, 107

4 | iy

(g 9) 3N MRt 2t2 0128 &o) Za M

ArcViewol Al A3 +3H AdAE gl did $314
EE oz AAsd 0 A7E (¥ 10)7 Zo] o
AEA A3t 2 o9 HolE 7|8ty dolH A
2 93 A2A I Query BuilderE %3 ZA4E R

(38 10) TEH MUY US 0|88 S1ME

52 3xtgl AlZtst

B A4, S E v 22 4% F3H dojy ¢
ATEES) 22 AEH QI T4 B2 HELS Surface
£ TS JoBR ol EAst

et T&AA L AFITHIT o] wielx
o AL A dolH BE A" 7] W vl
E]E o] &3la] Surface 223} TIN 299 271%] 334 A
73 E A F e

(g 1D)& 712 WA $%g Surface 2EE A3}
3 A4 Auo|th 33U BHL 1%, 2E 2 953
g 29ge 98 Grids TIN ¥ 7]-?<l o 37 24
& AFF 33 9 A 4 AEng X Y, Z X
7t 7185 Arags AFEA B2 5 Ao



538 FEXe|Ee=2X D M10-DF H3=(20036)

SR

(32 11) Sun Hlo|2<9 7|2 YWE 0]26! Surface 2

(28 12)% 712 PelAM F&3 TIN Zdg Azt
A Astoltt. TIN(Triangular Irregular Network) 29-&
o Ze 1A g ol &std A 4A4¥ez wgd
F d&39 We Aoz 4F FA BE ool

L offl

o

ERHoz RdY F 9 deolH 7xolth o] dolH
BEE 8 24F A8 dold @e Zgez HEstd §
IHNER FET F TIN 22S A3

(218! 12) Sun Hlo|E2

| 7|2 BE o[t TIN 2¢

(2" 1% (28 1294 AT 338 224 Arc-
Viewel A AQate 324 ZAHS F§ Zojnt 44 3
A 2dde & o 54 Add dig 249 I #e

YeEliE X Y g2 ArcView DBYl ARE $FAXE @S
Austel e, a2 2dgstus she £4 ol
#e HolZolA Mesie] 7 &o @Einh o)EA g

0::

2 o] 23l ArcViewol A 339 Zddo] =)

6. 71& AAdze v

HANIA D AR B2 A2 A W, F81 Tl
Me g2 T3 ¢ A 93 39 AR delsHE

At ARRAAA ATt Aok vFg =Y A A
A4 NREL A& tdd F79 dAddd @ @
T 2% A8E FA%L olF JHUS T8 AT ¢
o _‘Eb‘& 292, Autt FAME FAEE R vl o
&, 298, T, B¢ duA 53 22 gAquA Fr
g AlTdn. 2y @A FdAME #dE A7 18
Hi YA it Z2E gY AR FFd |qFan 9
ouf, gAY FaAdel dF A4 L o]E dolg
o dig &4 B AAZ o) FAXA ¢ Yk ob&
g ol& HA #Ho] H&std EAHE st HEs
H AA"EL 9= AAolr

u2hA, o] mEollME Al dlolHWelA NdE A4
YAt oA olF dolHulol2E TF8R, GIS 7]¥e
2 YA oddA HE A2dEg FESAT o] =EoA
TEE A2EE 71E A2dEd v AT AU

WE&e <E 83 Zrh

(E 8) 7|E A2HTe| vjm

a2 a 2N A% Web GIS | 334
T lHog] 2y | ge [gaas| e | A
At A ad O O O O O
NREL O O O X A X
BSRN O O O X A X
FSEC O O O X A X
RETScreen @) O X X X X

<E 8>3 ol 7IEY Y hEAQ Ala"el= NREL,
BSRN, FSEC, RETScreen 50| glon, 7|1& AA2ds5d
o] E4L BME7 3 A4 A f8¢ HelE, a9
Z AE SRAE 283 Web GIS Myl 753 334
ANZrel 719 A G958 ¥R Ao E A% un
gtarct ol Zo] AR 671X {3 FEL ww B
o 2H o] mEAAM FEAT A=HS E A" A
Fate dukEQl HolE(A2E, md e ¥, 2 I,
AES 2 AN Ang AFsd kg Fudx HA 2
Fo} Al FE AA AaE o] 83 Web GIS Hul& 7% 2
33k A1ZtEl 7)E 58 FMFoR AFdle EAE 7
o} b, A AlagE ohokgk Fel9] Hold AA )
5% § GIS MHEl2E 7153, FF A =9
W3l Folo] #& o F 752 AFeA Bt

ric

7.4 B

AAMOR §719) FHoz g dd A A 24
bEAET gon 8, widdol REF UdAt
G5 oA Bel BAld B olHee Ax Utk ol%
e oz delous, A9, 4% 4K, FH 54 2



< AR G2 @Y ouixde] I g Wertow
F FRE 9T 3 Yo, dAduiAde YA b
E oln, EEXHoE #T F 9= dolHu o
o #& dyldel "asdtA =AU
AMe S 207] EAlAM SAHED AL o=
deolHE AAHeE AF 9 #esty, ¥ GISE o] &3ty
Aeulle] Mu|~3 = e dolg #HEl AAYL AAsn
TEEAE. T A 2FDe dANE olUR Y o] wolE ]
o|~E HESL, A dolEe #A 9 Ao ARE 19
Z, AE, HolE, F1HE F9 43 Jgz AT
Gtk EF AT AE 5% ST AMe] sbse,
ArcIMSE ©]83tq §) AMu|~7t 7hsEtEE st 73
B YAt dudA dolg #Y Alxde dANE Appw
ozt ¥, wolomix A5 5o v diFdyA
AR G o JFL A 249 B ARE AFEY
AE 718 dolgulo] A FHo] #8374 28° Aelt) o}
&2 73R, AFFE, FEHR G go| gk Hof
9 && Az AgdE 488 5 e Roln
AR e} BHE HolHE vid Y HRS] NE
A F7 22 dlo|ejgke] Alzke] sl wel AA @t
wabA] @Al ArcViewd DBE®TH oluat MS SQL serverE
A olg3te] g&F wlo|HE #alslr] 91§ uhde] A
Folth ob&E o] mRolA THE A2wE obF dFF dA}
F oz e Ws} Folo] @ dFF 5 e 75 2R
F3a gith ko2& AA7E HolE A 2 HlolE wholy
7I¥E Hgstel AZE dolEE o&3 AEHoM 2 o
7+ 9% 478 JBF Aol

o8 s

(1] L. M. Murphy, J. Brokaw, J. Pulaski, K. McCormack, “The
National Alliance of Clean Energy Business Incubators,”
NREL/BK-720-28724, http://www.nrel.gov, 2000.

[2] Rredc, “Renewable Energy Resources in the United Sta-
tes,” http://rredc.nrel.gov, 2002.

[3] Fsec, “Automated Field Data Management and Quality
Assurance,” Florida Solar Energy Center, http://logger.
fsec.ucf.edu/met, 2002.

[4] Bruce W. Forgan, “BSRN Specification related to Aerosol
optical Depth,” 6th BSRN Science and Review Workshop,
Australia, http://bsrn.ethz.ch, 2000.

[5] Bruce A. Wielicki et al., “CERES(Clouds and the Earth's
Radiant Energy System) Validation Plan Overview,”
Technical Document, Release 4, http://bsrn.ethz.ch, 2000.

[6] G. O. P. Obasi, “Reducing Vulnerability to Weather and
Climate Extremes,” Switzerland, World Meteorological
Organization, 2002.

LA OILAX] CIOIE 2te] A= A 539

[7] David Anderson, “The Meteorological Service of Canada,”
Annual Report 2000~2001, pp.4-25.

(8] Virinder Singh, “Blending Wind and Solar into the Diesel
Generator Market,” Research Report, No.12, http://crest.
org, http://www.repp.org, 2001.

[9] Noaa, http://orbit35i.nesdis.noaa.gov/ora/indexhtml, 2002.

(10] 71474, “GMS ZA5 & o] 48 Xd T2 A A& o
T, 7184, 1998.

[11] ¢&A 9 8%, “Sul dAF 24971 2 dojg x5
A7, FFAUR 7| EA T4, 1998,

[12] A4, FAZF, ¢tfolf, A5, F2F, “9) 719 dAlol
A #YE A AT dolEuo]x” HH AT 34
g9 ¥ Oct., 2001.

(13] FAZ, A9R, &, F25, 235, AT, “HA U
7] HolEl & o] &3 AT BE U 334 v Fd o] A o]
A”, g2ty FA8EEE, Nov., 2001

[14] olEl7t ¢ 6%, “5ul YA E £4-371 2 dloly %3
A7, A AR, 1999,

[15] #= ESRI, “ArcView 32w+ 4", http//www.esri.com/
software/arcview/index.html, 2002.

[16] 8= ESRI, “ArcIMS3 &4 2 71%”, http//www.esri.
com/software/arcims/index.html, ESRI 7)< # X4, 2000.

(17] Az, EAE, “ALAHRLA A", G 2001.

[18] 2%, ¢h&oll, 435, ‘GISE o] &8 LA A B
A" 727, Je ARG R, A2d A43Z, pp.6s-76,
Dec., 2001.

2 2l Hy
e-mail : ihoh@jsc.ackr
19879 g distn #HFH e
19899 A digta st FAFe 3oty

(F8D
20008 F2USE ok AR e
(A R)

1989 ~1992W (F)LG-HITACHI Ltd. 3¢ S/W /e 25

19929~ A FYohek ARGt 2

BAEoE: AF FolEuols, mutdl olguolx, A
B Al29, MR (Virtual Reality), FHAHY 5

ot & of

e-mail : yeahn@cjnc.ac.kr

1993 Sdigta HFEF (T A

1996'd FHdigtx djgre AxAAtee)
(]84 AL

20039 FEoigt ofErd AR AL
(o] &Hutat)

2003 ~ @A At FAFe g AYZAL

BAEk: A2 dolEdels, muld HlolEiHo]A, 2Hld

GIS, A 7|¥F A 29 F



540 BEAMe|S2=2X D M10-DF M3=(20036)

E —
F o=

e-malil : khryu@dblab.chungbuk.ac kr
19763 sAWEE A (F AL
1980 AM g FtiEge AdAF

(FEAAD
1988 AAST Bhoh AAAF
(F3hebal)

42 YAPIAAROTC A1), BFAR
74), F2AEEAY A EES)

198913 ~19913 Univ. of Arizona Research Staff(TemplS €
T4, Temporal DB)
1986 ~ @A 2Edign AV AAEAFEH TSR oy
AR AT dojE¥o] 2 AlFZE dlo]EHo] 2, Temporal
GIS, AA & AAwojx Al2=" 22|78k PR A
Alzdl ol wlo]d, diojElwo]x Het E Bio-

Informatics %

4 &5

e-mail : kdkim@kier.rekr

19879 ANy A ek
(F3Ah

1989'd AE SR thed AAEA T
(o34 A1)

2000 FEoista sty AApAA
(o] ka})

1981d ~dA) FFeluA7|edTd A7l

FalEok: AFE B AF HlolEHo] A HolEnloly,

HES A e



