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ABSTRACT

The increase of meteorological uncertainty and unstable fluctuation of its behavior due to the global
warming affect the temporal variation and spatial distribution of water resources and water use
patterns in agriculture. There have been steady efforts to understand hydrological components and
deal with such water related problems. This paper reviews firstly, the future effect of water resources
due to climate changes, secondly, recent progress for precipitation, evapotranspiration, soil moisture,
and thirdly, GIS/RS based integrated information systems conducted by both researchers and
government ministries. There should be continuous studies and investments to cope with climate
changes, and to accomplish sustainable development with the help of agricultural water resources.
Some research topics were suggested to attempt with substantial contents considering our present
capability and situation.
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Table 1. Status of application of hydrological modelling systems to various problem types

Status of Application .
Field of Problem Adeguac':y of Scientifically Yalidation on Practical Major Con§traint
Scientific Well Tested Pilot Schemes Applications for Practical
Basis ? ? PP Application
Water resources assessment
* Groundwater Good Good Adequate Standard/Part  Administrative
* Surface water Very Good Very Good Adequate Standard/Part ~ Administrative
Irrigation Good Good Partially Very limited Techno/Admin
Soil erosion Fair Fair Very limited Nil Science
Surface water pollution Good Good Adequate Some cases Administrative
Groundwater pollution
* Point sources (landfills) Good Good Partially Standard/Part ~ Techno / Admin
* Non-point (agriculture) Fair Fair Very limited Very limited o
On-line forecasting ,
* River flow/waer levels Very good Very good Adequate Standard Nil
* Surface water quality Good Good Adequate Standard/Part .. Data/Admin
* Groundwater heads/w.table Very good Very good Partially Very limited . Data/Techno
* Groundwater quality Fair Fair Nil Nil Science
Effects of land use changes o
* Flows Good Fair Fair Very limited, . Science
* Water quality Fair Fair Fair Nil Science
Aquatic ecology Fair Fair Very limited Very limited Science/Techno
Effects of climate changes o
* Flows Good Good Fair Very limited Science
* Water quality Fair Fair Nil Nil Science
LEGEND:

QO Adequacy of scientific basis

- Poor: Large and crucial needs for improvements in scientific basis

- Fair: Considerable needs for improvements in scientific basis
- Good: Some needs for improvements in scientific basis
- Very good: No present significant need for improvements in scientific basis
O Scientifically well tested?
- Poor: Large needs for fundamental tests of scientific method
- Fair: Considerable needs for testing(some) of the scientific basis
- Good: Some needs for testing of the scientific basis
- Very good: No present significant need for testing of the scientific basis
O Validation on pilot schemes?
- Nil: No successful validation on well controlled pilot schemes so far-urgent need for validation on pilot schemes
- Very limited: A few (a couple of) validation cases-considerable needs for more validation projects on pilot schemes
- Partially: Some cases with successful validation on pilot schemes-some needs for further validations
- Adequate: Many good validation-no further present needs
O Practical applications
- Nil: Practically no operational applications
- Very limited: A few well proven cases of operational practical applications
- Some cases: Some cases of well proven operational practical applications
- Standard/Part: Standard professional tool in some regions
- Standard: Standard professional tool in many regions of the world
(O Major constraint for further practical application
- Data: Data availability a major constraint
- Science: Inadequate scientific basis is a major constraint
- Technology: A technology push is required in order to make well proven methods more widely applicable
- Administrative: Administrative tradition or missing economical motivation is a major constraint
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CCC(Canadian Climate Center), CSIRO(Commonwealth
Scientific and Industrial Research Organization), GFDL
(Geophysical Fluid Dynamics Laboratory), GISS
(Goddard Institute of Space Sciences), MRI(Meteorological
Research Institute), UKMO(United Kingdom Meteorological
Office), NCAR(National Center for Atmospheric Research),
SNU(Seoul National University) GCM 5 10 Z7/
o] )7IFEY di7loled 23 25 njEe) o)iis)
g7t 71l wet Aol St BEolddE
AEBta Qlrk. B 7T U] died By
3P A3(Houghton ef al., 1996)= AHRHA, #LH
= I9E X Fel| FFEo] sl FHE A9t
A o] glom, AFEe] oA oprlo} &
FARM A STV H A @R-Re AR
Bidhs 272 HAth 2] U=t A9 57)9)
GCM(CCC, Ul, GISS, MRI, GFDLYl 73} CO,
9] vl oet AF i T S BE 1~2mm
9| Bt F7Pt dldEl Jeh@=AdrledTd,
1994, 19952). ©}& FHE FFOZ BH 90~180 mm
9] ZFrE Frleltt. @Rl AWd ASEE 1274
mmE B 1 JSdovie oF 7-14%9] 7w Z7)
7} o= s Qi)

Tule] AFEE HIFT 519970 8] Yol
TPAES AIFRE 1904358 192537445 $H37),
1936~19639] 283748 2d7|E A8, AR

g B3l A7) 27157t 9 vEe] A

Fol 7R FFe ARG 2dvisl §egrle)
B Bl B3 71l st 1 o=
Y AH 7 A A=E olgske AT, o
2 A= 7] A3 BdaTt w2 3l 231
71&0] 2 AT vehdes Slo] dytEol7]
HiEoitt. 5709} 7P BS54 tisle gyt &
el W 71 B B ArEs 73 dde
Table 290 A E] it} 27)dle o] 3, 6,
9ol FEHAA B3kort, 7, 882 237 37l
el goith A a9 I\
558 mm T BTk 574 AEE 9719 2479
71 s vlug e Table 390 AAE
Aok, 7] 7392 ALehd 29 AT A
o] B3t 53] X9 B9 @ A Aot
111.7 mmell 28jo] wh$- =}, o] Apdo) ARfsh=
HRE 8yl 2o & dFo] L& M=

Table 2. Monthly temperature and precipitation of warm
and cold period (Kim, ez al., 1997)

Temp. (°C) Precipitation (mm/month)
Month Warm Warm
Cold Cold Warm Cold Cold
1 -1.53 -0.85 -0.68 23.06 3447 -11.41
2 0.68 030 038 2946 28.08 1.38
3 533 460 073 6287 4010 2277
4 1140 10.97 043 8265 9513 -12.48
5 16.51 1572 0.79 9186 91.02 0.48
6 2040 20.23 0.17 16646 140.51 2595
7 2445 2401 044 25125 26341 -12.16
8 25.64 25.29 0.35 180.72 193.67 -12.95
9 2107 2084 023 160.05 12034 39.71
10 1517 1494 023 5608 4729 8.79
11 874 758 1.16  40.52 4153 -0.01
12 204 122 082 3077 2438 6.39
annual* 12.50 12.07 043 1175.821119.99  55.83

*: Temp.-annual average, Precipitation-annual total

Table 3. Annual average temperature and precipitation at 5
meteo. station (Kim, et al., 1997)

Temp. (°C) Precipitation (mm/yr)
Station Warm ‘Warm
Warm Cold Cold Warm  Cold Cold
Seoul 11.19 1069 050 1267.7 12335 3420
Incheon 11.24 1063 061 11193 9934 1259
Daegn 1259 1232 027 9737 9436 3010
Busan  13.80 1340 040 14025 14284 -2590
Mokpo 1348 13.06 042 11467 10350 111.70
average 1246 12.02 044 11820 11268 5520
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< fEo] doldo g T4 Ryt T 4 9L
the Holdh. 19} fARH HAEde] A {300 #
oFgt A Fefre viAEA] &3 ARE op1d A
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L2A)F. (19945 CCC, Ul, GFDL th7 <=3 =&
oF olislekd wliE Aele] vgi7|FE B3t vt
c}. o] ATl s i 7V BEA A5F
&S WIS 230 i AR o2 E Hg
she Wlog AG7eRes g5t 3 el
e sk olitsleta Sl Wt MFHow F
7¥si5ich. ccC 2 Ul g7l B 8e 13~15%9)
2712 Jebd WHE GFDLL 2%9] 3 Z7l3o s
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oMzt 15%, 26% Z71818eY GEDLE 20~
30% Z2SIAY. ALEe J83 vHIE ccC W7]
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W3l3lR o GFDLS 4~12% 7}815ic). z+ =gu}
t} moldalrt Adolgh Al et} 223 Aslayg
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HE 73 d5A ) S Akl WY 3%
d BEE olfrZ B Ut ojHist TAE PP
A Al 7R BEel &8 ARES HTst =
W 7 dske] fEg AVRILE Table 494 o)
233t

A5} ATFAHERE 7S} Sere] Ak

Table 4. Precipitation changes due to doubling of CO, in
Korea (%) (Oh, 1994)

Region Zsar Spring Summer Autumn Winter
Korea 15 10 15 25 -7
Hamgyeong-do 10 10 10 30 -10
Pyeongan-do 10 10 10 25 -10
Hwanghae-do 10 15 15 25 -20
Middle-west 10 15 15 20 5
East seashore 15 10 15 20 10
Honam 15 10 15 20 -5
Yeongnam 15 10 15 20 -5
South seashore 15 10 15 20 -5
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3.1. Z==(precipitation)
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A FAAE e 2 o] A dx
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Recording rain gauge

Rajnfall Calibration
Rainfall-Runoff

de
~> Flood Forecast
Opt. Reservoir
Operation

Flood
Protection

X& | Reservoir

Fig. 1. Schematic ground-based radar rainfall measurement
(after Schultz 1988).
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ASE7 slolA Hulrds AT FtEs g9
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3.3.1. %2k (nfiltration) BZEH
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T FEETA 4000 Egdrt.
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42. UEnES

A ERe] ARSI TINE e AR
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@ Al RAeiAzE, @ B dreddders
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orkn) 22X O A GAE 7|8k Sl 9} -
o, 3, 85018, 71, 72, W4, Ak F 7
7N Boke] =4 AR 4=, @ A3l AlE, 24,
F9, ol 84H), FEAAE AR 59| AslrdaPn
TF, @2 IFTALTAL Fll sle A=) B
A 9 FYE FRAEIEAR 75, @ 37H A
W, AL 25 kel diE shTbE GIS AR
EU=, F9x, 72ET) 2 DB ARG T+
Z, O 3L 3o g HARE SR AR
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Ho] AgAFAI~HoZ FEsle thmyl AMHIAE
AgF3lar k. AFEA 2R EA O T547
B, FEEN $ARN, S5ARY, 855 a A2
g g, @ A8 AR, S 2§99
AE ZAR QAR L, G 548 T2 7Y
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Eol}. RN oA @ FP YT A
28] D -GG EA=RMIS) 7, @ A3k 3B
FF-AeA 2" AEEA wolEmo) Feke] Xpag
gjr|zHlo|c}.

DA ZFE BAI2E (hitp://wamis. kowaco.or.kr)
L £AIBE Bolo] BE ARE FFHo|n AAAH
o2 #e - BN - Y XYshs A EXE 31, B
o) '98 HR 3} AYARIAERFAR Aoz Al
H}. o] AlxEle] AFER= B A V)9S o
Fog R JEEE 7SIl IrieRide AR
TAAE PN FTFHeEE AL T
718, ZRlo] 247t e g9k Tk A
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FALIIZFARAIZEL 712218 B2,
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FAs1a e, AAE DY), TV € FVIA™ 3

AR AASI, 19419 1999974 $-HFos
712AE FEASE 7SS 4Esilen, 2R
2000~2005'A(63Y7HA] BAAXZES Jideal HEd
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AN=RE A A1 AR AN RS FESe
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1Sl TE3) 712A18 AR Wee ©
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ARHE, ® AXFBHE, © 850l 8RR, @ A3
H, @ FEFRE T4 dth FARSR=
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9 #e] 58g S| Y8l A5E 1174709]

F31d 92 BEE Azold

43 fzEg

ARRE= 19999 AR} F2AKRE B 7Y
AN ZAEFR AbEe NS BATHIRA
&l (http://www.me.go.kr)S FE3II, 20009 EFH
Qe Z dimyl AMuA@ERAT >SS A8)
E ARSI o] Al&Ele 71Ee] Al2Eldl] GIS 7]
& F7RlaL, Al AHAg 373712448 oF 5508
A% FAAEE & 159K9] JHAXTME 13}
&, o] FXRE(1:25,000)0 H&slar, el o
A APARGA A= E AV ESER dF,
ANZro® FaES 4 JEE 3 A|2Eelr), o]9}
Hgo] 5= 398 AUFRE@ERRE: E
AAEAE, PR, FFAR, FREALE, A7)
T3, AFF AR A[DF IR, IS, 54
A%, AEEAPR, AEARHANE Qe E AT
3laL Sl

S R o7dE FRs AAPo RN
Aol it FEAAYSLY A" E 75
(19973 99 94-1998d 59 31Y) 3= vk, o] Al
28-S E3lo] AR GA|e] SARlE o] 8|2
7|1&e] AN B7IRAR s TeS
Fslar A L] BATHE GRS AR AT
X A= L Al2Ee 843 ks Fysle g3
A40] R BEV|1BN ZN E FAME 5
= GUI 3¢ Z2T3S /s o, 4584
Ao dPe] 2TAIES wkdsiant. 714}
g #-EYF 71es TEIA, viEda ] A
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V. GIS/RS2} £X}2l BXo| A|B7IH HE

5.1. GIS/RS 7|4te} =XIHE 2|

GISeF Ao} Ajhe o] Fof Rdfde] =g
e 41 ok 53] FuiQlY] 22Xy 47 /31T
2elo] Feldd AR7Hgrid-based) 02 1 W%k
< Fopia Siok Fuielxd A Aqiobl A6
Hil ge REES By O AES & weld $7t
Atk =9je] ¥y i ZojA A ol o A
o] 23 2SS TOPMODEL, AGNPS, SWAT
Solct. olE BXY wdEo] sl 2eue 7}
2 ol T e 7189 F28 HudMe &
7Fs3td el FE4E A Al - 33
IS gofd 4 oe AolEkar & 4 ok

Z 99 o= AFo| X EA7} =] ojF0] F
202 oA 3] g 5ol JEE AA|
X5 HoBlnz A F939] (watershed scale)?] Al
3] (planning), T&](management), 22 (restoration) 52
EAE 2 + ok Zeldh

7PHEORIAME RS, GISE o83 AATH g7l
$7d (General Circulation Model; GCM)ell =3
1 A77F JFE T St ol v XTre] uekgh
713838t AluE| e o3 A7Atee) MRS o
Z3la, oo digh BAAAR] o] dP4HE A
d3l7] HAsleltt. GemMell ALRE AxkExke] 77]
B 2°X25°(IEXAEE O R0 AEs] =)
mebx GCMF 22 ZAFH FHE (global-scale)]
e ARE X949 4 15 (regional/local-scale;
TR FHoll M= BYH T2, meso-scale)?] S
TRy A%slr] Ysie F75E8H(Spatial
Hydrology)®] & EA|9] 75 (scale)?} S% (resolution)
o} BEE bRk At Basi.

5.2. GIS/RS 7|gte| A[ZHY - BZHX XM7Y F|ot

FAUTAE GISRS AEES A8H0E T8-S 9
M ket 2ol RI=A] F7F &, R (scale)?) 3
A (resolution)$} A)7H(time) EAE 18)8ledof dic},

52.1. TFE® & -8(scale-dependent application) - %
Y (meso), A (region), 7-H(local)

(1) 3393 (meso-scale) F-&

ek AAGEE 10 250,000-1: 500,00002 thge
2 3l ST ZRE A 2 B3 Fo ¢
A, SRR E, FAGS, AR Sez AT
e dale JRE FEIL, RIMNE sk
Wigolt}.

(2) A93(regional-scale) 35

FAGA 1: 50,000-1: 250,000, ol; ST F9)
£ o= 3l B9H HERoh= S A8E
7RI AL RS A 2 B8 S @9
4, GAREE, TAGH SO AT Yske
ARE F231, HaAME Fgshs Wiold).

(3) T3 (local-scale) H-&

s, H A™GEH 10 5,000-1: 50,000) 55
e g st 93 283 FUI A= E= ZA|
g ARE AL FARNTE HRE A 2 B3
Zof] S9TY, ST Fo= ATl Pshs
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ARE FZ311, RuAME Zdske otk

5.22. A)ZPE A-8-(time-dependent application) - 3
(static), 52} (dynamic)

(1) BH(static)R] 218

Al BAX ARES FHst 2ol tigk =
A=E 44 92 ek ot ol 534719
3 = SAEAS RoEn, iR Azse
F7IRoZ 7gLlstedor it

(2) % (dynamic)}! A&

A, 499, 99 5 Ake 1S =2
< Jigsle] FARITRA AQA@NE0] AITHY, I
L7 Hglehs S Hod E d53e W
olc}.

5.3. X2l Eofd GIS/RSS| #2871 W8

5.3.1. FEEo}

FEFollA GISRSE 888 F e W80z
Table 59 o] A& 4 Uk WRE 3= GIS

Table 5. GIS/RS-based hydrological application contents

A8 25 FALNEAAZ (hydrologic unit map), 53|
=54 (digital elevation map), 7V3EE4L YA,
Eds, EXlRE, Ay AAE, Ad%, 3k
GIS ojc}.

A 4 G e B FERIEES 7Y
GIS ARSZRH Z7) UsdZe] =AY w7
FEE FEI BHE e ol8skal o

l —% ZHAR) Wgte] o1 Rl met IA JER

umped model)#} #XZ fsg Eﬁi(dlsmbuted model)
_:a’ %T:au} AFY 23 2R wipnsse
Fess A= olgol o), $2Y 2L 4
712] GIS ARE-S JiE JEAEE ARESkar otk
SFEUIA ARE e HEAY] F5E 23S
AFEFEY, HEC-1 B8 5o] 9lon, 2¥g v
© 2+ NWSRFS(Hydrologic Research Laboratory,
1972), ANSWERS(Beasley et al., 1980), TOPMODEL
(Beven er al., 1979, 1984), CASC2D(Julien et al.,
1995), KIMSTORM(, 7 5, 1998) 5°] 4t}

-rd

Hydrologic Unit

Map(HUM) (D) HUM-+DEM(®) ®+Meteog station(®) @+Soil map(@D)
Basic OWatershed area OWatershed average slope OStation location
items OWatershed perimeter OSlope/aspect distribution
Low level OStream network generation OThiessen network OSoil type distribution
application OWatershed ave. rainfall OHydrologic soil group
OFlow direction & accumulation ~OSpatial interpolation OSaoil physical
OWatershed charac. (Bifercation of meteo. factors parameters (porosity,
High level ratio, Stream order, Stream O Water resources field capacity, wilting
application length, Stream frequency, estimation point etc.)
Drainage density etc.) OSpatial hydrograph OStorage capacity
OSubsurface flow
B+Groundwater well @+River GIS
@-+Land use map(®) +Geology map(®) +Land use map(@D)
Basic OWater resources estimation O Water resources estimation OFlood inundation mapping
items OGroundwater use
Low level OWatershed runoff OWatershed runoff ORiver discharge
application ODam inflow ODam inflow
OSpatial ET OContinuous rainfall-runoff ORiver flow
ODirect runoff (SCS method) & soil moisture prediction OFlood inundation forecasting
OStorm runoff (lumped & ODrought index & distribution OShock wave propagation by
High level distributed model) OGroundwater recharge dam break
application OStorm runoff using radar OGroundwater flow OWater propagation by river

rainfall distribution
OContinuous rainfall-runoff
& soil moisture prediction

bank collapse
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Table 6. GIS/RS-based water use and planning contents

Table 7. GIS/RS-based groundwater application contents

(D + Administration (®+Groundwater well ~ ®+Groundwater
boundary(®) @+ or ©+® +Geology map(®) GIS/DB
OWater use by OWater supply OWater resources OGroundwater
Basic items Administration planning Basic estimation quality
boundary ODam planning items OGroundwater use
OWater use by OOptimum dam site distribution
Low level watershed or determination OFree & deep OGroundwater
application benefited region O Area submerged Low level groundwater level dist.  quality dist.
by water application OWatershed runoff
OWater demand ODam inflow
estimation OContinuous rainfall- OPollutant
High level OReservoir capacity runoff & soil moisture movement in
application planning . prediction soil
ODam construction :hgllilci‘;;ll OSoil moisture dist. OPollutant
cost estimation PP ODrought dist. movement in
OGroundwater discharge  groundwater
OGroundwater flow

53.2. 80|89 Algiol

ZFs 457 o833 Feks siMe FAE
A, PHFA=E&EZGR )} T TAREEAHE
Ryt dash, 8519 2 @AgS dEide <
FRop oA 875 ©E GIS Asrt Besk} 845
olg9] #3 Tt 2 AFL PAHE VISR I
97 Sk TR0 E R3] Astedof st
99 A= F99e](watershed management)
S 21 8579] o) 8HS Tlefst Wavt ik
SRS 71EHe] Ay, 87 3F8FE AA
TdAH o2 AYslar, 8 o83 A
2 PF79E SAXEE AT 2art ok AlF
o] B A %S F9% F, AR B
FEZZ RS o83l AHpAe FRE XS
o} o] 7%, | AHA 24, W Q1% FEXA
g 2 E B 34 5o WE-S aAEEHA®
7IRke] U9l AREFE B2 o] 7pe3ith

5.3.3. A3ritof

Azl HopllA FALNDEAAEE S8 F e
W8-& AP Table 73 2t} GIS 7Wke] thEE
Q1 3R A3l E 8L USGS2] MODFLOWZA],
AR FEsEo] 71 de] AREL e BE S
o]tk (McDonald and Harbaugh, 1988). ©|$} ¢
£o] 8% 331 A3l FEe ARy Eo] MidE
itk o] $ojl 3R= Battelle Pacific Northwest A7
A(Gupta et al., 1987)°14 7§ CFEST(Coupled
Fluid Energy and Solute Transport)®]T}. CFEST+
QAN S o83t U, U572 A3 7

AN ¢ EE 45, oF, 840 BEE A
A % Y= HAS k. CFESTE 9%, 53
Ee 3 GGG 58S BIF = Uk I
Bpgeist BolbgeielAe] mert w Fhs stk

Aol B8 ol FuE 0PEA 5T
PPV e FEINE AT AES 58
2 S48 2ol QuFoltt, ol 71E X3s =
Be| % AAZDE AT Qo] Bl
2 4 Ak

534, SABALC}

FABATPI FAADAEE BET 5 e
W02t Tuble 834 2o HYY 4 k. Waz
ke AlEEE FEEOPIM Ha= ke GIS AR
9ol 1% 2QUANET} FAHH o et

#999] BT 0GB AIES ke YO
2A, A A & 43 EFo=Z= USLE
(Universal Soil Loss Equation, Wischmeier and Smith,
1965, 1978), MUSLEModified Universal Soil Loss
Equation, Williams, 1975; Onstad and Foster, 1975),
ANSWERS(Beasley er al., 1980), AGNPS(Agricultural
Nonpoint Source, Young et al., 1987), CREAMS
(Chemical, Runoff and Erosion from Agricultural
Management Systems, USDA SEA-AR), SWMM
(Storm-Water Management Model, Metcalf and Eddy,
Inc., 1971; Huber et al., 1981), KIMEROM(Kim,
2001) F°] it
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Table 8. GIS/RS-based water quality application contents
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+Administration @+DEM

boundary(@)

+Point source location(®)

® ®

OPollutant load produced OPollutant load produced OSoil erosion vulnerable O Soil erosion vulnerable

Basic OPollution vulnerable area  area area
items OSediment load OSediment load
OPollutant inflows OPollutant inflows
Low level OPollutant load QTracing pollutants OSoil erosion (event) OSoil erosion (continuous)
application discharged
ODelivery ratio OPollutograph OPollutograph
ODistributed water ORemained pollutants
quality modeling in soil
High level OPollutant movement
application to groundwater
ODistributed modeling
(MUSLE, MODFLOW
etc.)

VI JE/HA R BAHet

6.1. W= % M

A 209 B PHAEE A AAIeE T
SR SR ok veks H2 100hd
L EolA BY FHAdle AP ERY I3 F
B9 3¢} AR 7HEE Fole Qi) o] 7|kE
Qto] 9 A 9 migogE 19906 A7),
FhE FAoE § FHRAMNY AFES, 1995 g
HEE vlES FRAM, 19963 YFRQe) AF
39, 19989 A=A T5uElE & 4 ok 8
7HEAPEC 2= 19943 ~199532] 95 2 SRR
Qo] 7S E 5 Ut 53] 19950 AHF
o2 7 T5E SAO FAe olEA ddx 2
28 571 Aok )z H29) B4 SAE B9
EAAGel] HEEo] dAED glon, J1Ee 1 Wl
=9} 475 Aot ARG 8 AXI Jrke A
olt}. ojo} & ot FPFEEL 1 Bl 22Vl w3
How 3| g AR Aol W3lE sk vk

o9} 2L Wzl AE3aE FEHoE Uld3ly)
A 74 e WHoEA, FA) A EolllA
= 1 8840 L& GIS, RS 7THE =43 AAH
< A EE71e] Jide] Fa-Folgla wdEt.
olAIE GIS% RSVt FEUHNE =2 Eolell
S8HE g 48 MR dA) EREY T
o Bol o]&51 Y= 7SI A BolollA
oJE 7S o3k AL FE YAYAL A8} GIS

A Lol FNFRE RS YHYAFEA A
B3 Aot o FE B H B B4
28 Yol o] F 714 7S FEEEY JIAAE R
7kl A7) o) BT ot AFHHeR
© AR FHoE PHAT AGS FAHeE &
FAsla, dolthy FaARc 2= Fad Al7]9] 7§
a8 SR 540 AFE 24 o). GPSe
EHAQ) GIS AE5A7IeE @Aty glor, RS,
GIS AM8AEC] dag AEGF2 AEE A, FF
iR Fr5S I A G 5 A =AU
t}. o]} tiEo] GISE BUER 2 «iE@A A7
oA F2H el Agg 7195 S e Aol
ARdelt}. GIS 71H-e 21 AR} K aRAE
A VYA PR} T L HIFZ FRES] 5
A A FReTEA AFE 5 Itk GIsst T
e YA} AFRE #S, AxA, 2UEy 9
2dE 58 98wl Ao ol8= & Sirh
214179 S A0] BS X|Gslid Ao oS
3laL Aot BA ATl ATAEA RS Bl
319 7P A9, HAA SIRAPESE, BARK,
HEAA ol vl=, g, a2 s, svtt 59
=7l o3 Al ZHe] B3 wel $9E itk
53] IA ARG EX9FE S5 AFEAY]
<o) @A A o] FEle AT A, 7V &
7 T AT HIS AT BRog A ARRH
7] AFRTE Selvets A71EeR =2 Zel 3
o1, 19994 128 I=FEFFATEOM HEA A
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294 olg)&} 15(KOMPSAT-1)E X lste] &x) &
e Fuol AANS AVER FFsk dloH,
20043 1 m FBIHEE 7IK= KOMPSAT-2E
AR Al Qlo], o]F o]t 8-8-Fckl A
st A7 7idE. 3YEkS RS(Remote
Sensing; YARAD 7HS &8skt 518 A
£ 7K e S8R0kt dE S0 AAYEE
283 78 © FEE, 359 7R F3AY, &
Eo] peAtelel e Eokriyl Zubilako] wjo}
21 AejAle] We), 20 A 5 FTERE.

214712 oln] B ExEo] Ars Ayt 4
Aolgk #alal 9lr}. GIS(Geographic Information
System; A2 JHAIRE fejuRiolME 180d 24
B} Tilo] A7) ARl #Ale 57EAIS] NGIS At
ol AlEUE W=AA EfuEle] AlF7 ke
Z 1 AE #3138 o Aot wEbA sgEok
GAE o5 ARE o83l 89 &80l 73T
o2 Zy1E Aol xH3lt}. GPS(Global Positioning
System; HAAIAAZBAI2E = 1] Fidde] 709
of o= olFshz 4, FFU, EAE 59 9
A Fesly] g5l e ARk '93del A
SAZL AEFAA FhHAIEIOlARE, GPST} SHECk
JM%= EAHQ GIS AE5Y7e Wk gk,
GPS 7|&& 3= e] SR Q1% EXES HxRIE
£ 78k, A% Hgldle AmE Hile] ARE A
Al(update)d 4= Jth=H] 1 o] ot

4712l AR71ERS, GIS, GPSE2 4% B
]l TAE FABIEA FRH R WHe AR 3l
th E3) gRokiMe 2 B8 W, F8E
TS E& B o] V1SS o83 TEEE It
" asitta AZbEc

goRE Y A 2ok A7AE 2 A
olAl= #4Ado] glofof g}, Fx7 BE F57e| Al
ZHE AFgsPinchs A8 713 793 B~

IS AAst] ZANEsE Flo] uigAsitia ot
ANZELe e AAE ez o= (Y-S APy
TE Zgo] 71e3Es Ads ook ke THIAE
Q. ol Al2Ele] =2 IE0] Heg ERFQl
718ke] g gfolojo 3fal, 2 FPkS 934
© o8] FE7IEC] AAAGE olF At #@A
Jhate]ojol g}, 9=kl e T2 IWES B}
T & oE7t € Aot

6.2. BHXIAICH

FHAAS A B 9 A7) HEE 1 F
A2t ZHA Q) Bdo] ok wetA, F73Ae g
g B9t A A=A A3 wleto] PapF o]
o} oS- SAlME AR B E) R E
a2 Feys FREl] A EAAEE A
< ARKIA}; gt T3 5 AR EokllA Bk
BAE 71Eojor & F2e HARE dAA| 4hgo]
AAUe FAH gekae] sl w48 Ao v)A]
= 9 53] =o| 7IAe s FoA =9 &
7} A vXE &% 2 F5A =l ARl
ot X4 E AFEE B FAF R Hslet
i =

6.2.1. GIS/RRS 7[5t} &= @2jAl=q] 7

@ £ #Ale ey o=2w fIlusl AALSY
oF 50%% ARSI 3L, M=ol HA FHASHA &
ZHo] e =& WeE FHHoE HE 5 U
= Alzdle] Jde] g7E7] wiFojt}. A=
il iR E AAEI Qo] 1d B9 IR
H3le] mleto] Yaska, 53] =] njdahg A
Hle AR, dA 93 AR e
golug, YRR =Y 3 8] ozt
[2al=

@ & ANAH™9 HF SFc =9 BARYAY, =
e} vidshe ApjER T Alzke 53 =34 EX|
olg % TR #er|2F] Apdoltt. AT 8o EE
243 e dde] 44 2 DB 7IEEEHE
92 FYA7) 2, FFAA J=- (geo-referencing)ys
A%t 715 (ground control points) 2% = GPS
%, s & S 7 filtering) 71, SHBA|
719 =2 g ouldshe AQuiad FE71Y A,
GPS &% 4 §ullrE 3271 /i, = der 2
28 A4 90, =3 249/ 2H AL @E@iEs
=7t sk vIRlE vlgEA]) Solot.

@ & A9 e HAY AAFYAT e}
g, =Y vidshe A FARE, solA
7} sxdde) niRe Y AEE E8o) 7}
T8 A0 F Ay JAFALYIREE o83t =
o] #e]dst gl FAAE FPEe AR 89, =
o] Frdguels F3 7] A= geof, =9 vl
Jahe2 AiEY soks B3 XA vidsle
HHAE 7IE & Sk

o
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6.2.2. GIS/RS 7I8¥e] &= B g2 EJSE 95
E=tiL)s

@ & A9 S5 W HY 2 YA A A
ZA)ol) it SR 2 B 7EARXE FRAA
HA9 Az ) 2 FAE Apjdeld =8 F=
39, A=) Q) H8-E =95 A% A &
AR R W A A3 A AH A8E AlF
shed) o). FARE AR APRAIE ESE B
< a3 EXSE TR AT 2 VRS
TR ¢ JEE = Gl B EQEE HEA
2% e 9.7t Yo

@ £ A9 YFURCEE GIS AR TF
(DEM, S5, BUE, EXolf%, 7aEZs, A5}
9 B¥T %), RS AR BARAY, = 254
9 Eokpl HZEM) B¥Y weo] Y 2 g
@ I, = B354 2 ESFE 95), Gul
Alz=dl AN Folet.

@ & 9o A= &yl WAAE, Xl
# 34, A7) 7FEd R Bl €82 F IS A=
Az, 5 £ Bole] Y HAue=e
e EAARE QAR EXolg/TE, Eqk
AR, SRR, B2, A 9% 5)2
skz A7 wAREE, FAAAR E EAAAZE
g} 2olo} diSatA BAE 5= = AV E £
< RAoE 7ididth

6.2.3. 2] trisAd(EHEEENE, Multifunctionality)
Aeksl A
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