1. M2

FZAS 4g e wE £33 FAF 4A4L A AuFF S Ay e,
olg1d £A P AFH MAE AsiMe £33 L9449 FRE g FA4F 2
< AbgEte] gAY ALY A%E ABHOR E4F & ook o EE £49
ARE digo g go] 42e FAE M| A Holof FrhAI=H T AT 4,1995).
olg)gk AN AFHHS FPEF FAMME HlME B F¥Y AR, F FdEF
FAED BHEHE AT, AHE, A H W Foo| HHI}t FHFHo|of Frt. 7|E] F3
A e FAY EXg 7|EH EXolE RF¥EUE 08T LEF dFUHese Y
el Z719l FAAGY Fate] B F U Kr1Holx AU FHET FEAEA
o] o] 7k AAoIt(FHFATF, 1992).

olg|s EAMeo sAYNoZAM A2 B A AE(GIS; Geographical Information Systems)o]
£7 Rt Fgo] waA FAHD ok AHEAILHY M & olF e 4A
AU el =Yg FAHE RE SAHAREC] AHEE o8 FAARY FH2 AR
o] Apgate]l go] REo] A, FA, £, AA, F7F R A Fol &oldrE Holth
olg]F GISSl 715& o4ty £ALE B UM & AR FASY} EX0lE, AT
o, JFEYE Y T 4F IVARY £AAL FHE P &olF AR HYH w
gl7} folslthe olHo] stk ®3 4F 29Y #¥ Ase 3 EdH aAF 4] JbE
e FAE L@ty o] &4 Bt F Ude olFe] den, 2dY AHE vt
gog A9 EAd AP 2FEA MYt =F A4 sbedc @A, GISE 7vte
2 2949 dolguolas FAEZEY, LFLY AAE AT AUidA 2 JAT ¥
44 9RE Ve g FHHOE ojFojd o2 FHSSF FAVYE AR E F
gHoz TEE £ e FEAAIR A2 Mgl Jhedith £3 GISoMe &
Agrt adgez 48 F UEF FUHARE /W F HolgHolart FHHEE AR
Aol AL ALEAE AlZHHQl =47 oo ZAY HAE AT HIo] &oldde oA
o] UATHAAH, 1998).

ol g HA M B AFANME dE&F FEEY 437 #PE AT AN 2d4d w
olEHlo] A% FAQYE dFS AT F4Ed, FARAY AHJE vPoR 2 FE AFE
A% HA AL AANE F Ae HYdAA2LE EHoR AT F v FEYR F
e Al 2g o] FFHo] o] FolH

ox

rin
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B A7 ddAde Ans fF9oz2A fvtete] FAF fxEY TG A<
Al, ORAFAL, elib, BAE, FAE, A7IT, %%HJ 5 T A AT MA e dR
g XES A4ns FAEAHS F 1,640 kn'Z2A IA Audd FEH, Fad A K fF

o2 ol m(Fig. 2.1), AR F3HA AnHde Fd FAT FIH JH7AE
I 3449 m)ol A wHste FAFH ARLES AXAA F3H, Fud 5o AFd FFEH
AFRsE FAIANSZERZEA, 1997).

ARE 4o HEAHQL eddozE AF, M, EA L BFAE T
Aoz AnAFAdAA wiEEHE F BODHL 19,678 kg/day2 71&ox o

o

tio
upn

M
¥2
£
=

2k 7Y FeE FAT 249 wMEEFE Holy, FuH &
% BOD#H& 25051 kg/dayZ A7 olA g 50%7 wiEH 32 . 53] fnye 3¢
AT A 2 BFAME g G RIHF W& 7197 2 dAolth

Fig. 2.1 Study area
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3. ATEY
HZ o] #AFFEAE 2 H97 FUsln By £33 3@ PR FFa ¢
o] 71&9] FARAE Wil o3 Ao zE A A AAoloh uelr] oleld v

2
e Fo FAFEE 28 F Ae A2y 7S FABHRY ohg Fady AL
B 28, FA T 2L B BEAY SN nEEolop ot ®3, ¥R, &, Tga
9 AAFAME TEHE FEAPELBYAN2DE Bt £AFEY 2dBo AAE F3d
ok AEAQ 79 st olFojAL ok ol @ Fo AlaAlZA BT 87 HEPAU
AERAYFANME 243 GIS E AE/MN2HE o] &3t £AS HIRG 2zt RBopy #%3A
BALES #&3n glon, d28# §§ FAMZ o9 fAG Al2"g 7%, &83tn 3
CHE 7 E, 1998). Wul=2] Naranjoo} Larsen(1998)2 Alto Iguacu 7§ ol thste] GISS} 23
2date] AAE T3 71E9 FARDAN udA RFUD v - e dd FHAHY F
2E ndle Rl died Wyt ¥ 9@ E AT ATt Kang? Bartholic(1994)& vl
= Michigan®] Sycamore Creek A-fF9olM FAAH v dY @& A3t GIS, to|¥]
oz, B, HE/MAN2HE T8I FABYAN 2D E FEIAST

FUWA Z2AME 87359 G7 AN s3E FSARE FFAHA2E FF A o
HAI LG FAT A, 1995), ARy SFFFEFAN2H 75 S AT TGN =@
FEAAFAL, 1997) GISE #8319 AlslEfde] Z1F =¥ LHdUAE, LERIF
AR, F4 YFARE FH3Y ANHA 29 d¥ ot g £ Uit AAE 9
T g £ F&HUG
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g A 2" sfdte] on MREHogE 2Ed dHeolgwolxe] F&3 FARAR GISY A

AS 53 A 2dyd F4 =4 2 FAY 2A4GNe gof, an AY FA40 Hgd

A A72g A% AgudA 2w AEE EFI

299 uolEMiolxe TAHL GISE 7wtez ¥R £4282 299 HolHMolsg
o] #ZHUct 75E 2949 volEMo]22RE Bo¥ HRE FEFY LFE

ER3TL A2Y 5 ASS stPon, A MERFe FARYY JHAEE §8E

o) £40 NssED Ut FARE FH $AEY QUALZES FAFIEY
WASPSS] T D9 Wt $4%o2M dasdd ud dus FARe) BF Hg
g 4 Us2 B9 @ Rdo +UdE ANE wwoz YRR BEFAS VE
g & Qe AuTL M 259WE W] AZEANC I A4AH AHE ol

g3k AABHo) P ATl HHHES A

41 No" 24

GISE 71¥te 2 &5 FgAoln 83 #2229 #UE st /el +EYR
ZgdeA2age AN ZHG AL Hog et dEf 7] GIS =7F o8
sted AL A2d FAL 24 L9d AR 7F 3 Pz mdie] @7, aLn
2dE2d AYYANAL AT ARECR Uroldth 24d Fr 75 % FAL 7R
=83 £4 dolgMo] A2 RE GISe T YL ol&ste AHEATL Hdte FEE
AA F2ste] 74 2 4 - £ - 237 JHEHESR ool £F oA VIEAHA A
2AE olge FU LEMEFL st vy A 128 29HWEFE o83
Aeoe QARAE dZate HH R F4 FARYE FAHAG ol nFeR FAU)
| Adidez A8 AL sebstn L@gaRs AT tte rtdste AHATPHAA
2 AAHEE sgd. oed GISY 2d @ ATy folgd dAE A% V)
o] 5 GUIGraphic User Interfacc)® wleto 2 FHEHES o2 AHExe) HAE J
ABIES s chFig. 4.1).
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Fig. 4.1 Overall system structure

42 dOolgHol &~ 2=

=3 dolgolzs ABE, UL, £F9%, IYTI: T H] FAER 7L
of, 2f4959 PFTATE dAeIF S AA GHHAJD AFE, ¥, ESE 9 A
Axe 2del 43 A7 gololg e TxE WSt A4TEE AHT F T

gleolgulo] =uol] FAE #Hojoje] FEl2 5 5 ATk(Table 4.1).

il

Table 4.1. Details of the graphic database

Scale Year Coverage
Theme Custodian Content
(Resolution) produced type
Contour 1:5,000 NGIY 1994 Elevation Line
Hydrography 1:5,000 NGI 1994 Stream Line
Sub-basin 1:5,000 NGI 1994 39 sub-basins Polygon
Administrative| 1:56,000 ~ Ri - dong
Municipalities; 1995 Polygon
boundary 1:105,000 boundary
Soil 1:50,000 RDC? 1971 58 soil types Polygon
Geology 1:250,000 KIGAM? 1995 | Vocanic rocks etc.| Polygon

1) NGI : National Geography Institute 2) RDC : Rural Development Corporation
3) KIGAM : Korea Institute of Geology, Mining and Materials
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&4 dolEHolae 99 24949, &4, A&, 714 2 A 8% & § F Aoy,
ARG PEHE 2Tt FAYY, ALYHol TP ArkTable 42)
Table 4.2 Details of the attribute database
Category Item Sub-Items Co{ljer;ttlon
Types of . . .
nightsoil Numbfer of households, Total population, Type of nightsoil Town
collection
treatment
Livestock Number of cattles, hogs, poultry Village
Land use Number of cattles, hogs, poultry Village
Livestock Field, Rice field, Residential area, Forestry, Meadow, Vil
Type of | wastewater |Orchard, Total area rage
pollution Industry Name, Address,A Business type, Product, Discharging Village
sources wastewater quantity
Tour Type .of tour facility, Address, Number of tourist, Sewage Village
quantity
Environmental |Facility name, Address, Capacity, Concentration of pre/post .
. Village
facility treatment, Removal rate
... |Date, Temperature, Salinity, pH, DO, COD, BOD, SS, T-N, ,
Water Quality |uH, N, NOyN, NOyN, Chl-a, T-P, POy, Cu, Pb, Mn, Zn | LOcation
Total population, Water supply population, Supply rate,
Water supply |Exclusive water supply, Temporary water supply, etc(well,| Town
Wat fountain), Capacity, Quantity of water supply
usz e‘: Water resource [Basin, Name, Territorial jurisdiction, Type of water resource,| City/
g protection area |Appointed date, Related intake station County
Basin, Name, Address, Type of water resource, Capacity,| City/
Intake source Quantity of water supply, Water supply population County
Single house, Apartment, Tenement house, Number ofl City/
House
household County
Drain-pipe Le:ngth, Planned length, Supply rate, Conflux form,| City/
Divergent form County
General Sewerage Sum, Conflux form, Divergent form, Planned area, Disposal City/
statistics rate(area) area, Other area, Supply rate County
Sewerage |Total population, Conflux form, Divergent form, Sewage| City/
rate(population)|treatment area, Pipe linkage, Supply rate County
Meteorology Te.mperature, Precipitation, Evapotranspiration, Moisture, Month
Wind speed
Geometric .
characteristic of Stream name, Watershed area, Length, Average width, Watershed
Shape Coefficient, Average elevation, Slope of watershed
Stream watershed
Width and
slope of Stream, Interval, Stream width, Slope of stream Watershed
watershed
43 2T o1 LA
99 2EREFe AL 4Dl Tt & AojE HY Ades HE s &
dFAME FAEFANA LPE AFI2BFAEZA € T8 L8P IFAGEHRIA e
AT E L3t AHGE LG ER A FE VAFUHERZ T, 1995)
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AA WARLe Moz And, RYH, TaHe) Afgoz P¥HYoY edrs
o AL Aokl WA fole 12709 2fo AEAUL AFAE LGREHFS BE

& g
2 9t $dHoz AfAE o9 Y g o PP TR 259 BAE FAH
g ANYANE THED ogr)o] ALHE M B3t RaFo] YEHES AT LY UFS
A% MR BPe 71ES GISE /N g 3§ ARsF ASWARAZ, 197 AA
sted olFojgh FHTFAY 4 o) AU HAfoe FHE AvA A5 EF
BHAHER st egRslEe] AFHoE AALHEE Pt AEH LFRHAFL HG

WhE o)g% 23 2 g4 H5EEg Sk

44 293t

Giss} 2do dAle 3% UHHIAE J¥tez Had voly HUdo] nPHEE 4
Astdt $Ad 22 Yt stHo] tlsted= QUAL2E(Brown?} Bamwell, 1997)7F A5 31
on, 54 42o] Wl WASP5(Ambroseer Martin, 1993) 2o} ALg-5 itk QUAL2ES}
WASPS =9o] Haitge FLBT olel SAFAAA F4ste A kel 2
A FA gZo] stestgen, wdy A w=¢ 2] FehZ ALEA A AFHA A
FEE Ao wet 28 aHTE o83ty £AAF ARE AT F U=EF AT
olgg GISg R dAE AAHA £A mde &) hedtin 2dAHY ols)rt
golgtgth w3 mdddes o APA2gAAM ARFE Y] A JdHARE
g&5A

45 Mot 44

Gisel 71%5¢ olgdtel #28 G54 ¥ A, AF, AW dY Sol P YrEHy
=9 27E welsted masole) Ao AYFYE WPHES sgch Aty ¥ye
ARG G SR AFE A H(Harker, 19892 o83t FEANe) QA HFY
A gl Yoz HEHAES Atk Fg 428 WdFde) dgoy AA540] ge
A2y ARl o2 70l HH HelFE RASE, B Hed P BEFA 5
Fol 4R W, GIs% AAY £3 o% 2AYL Tl A 53¢ dLor 4YW o
ggelel Aol HHHES Ak olojd A%9Y odU ARZVH AVY Ausbs
o edvsa 1 @AE Telsel AT, E, A, B, FNY, EXolE § eddue
BOD, TN, TP} 4tzrafol MIZHES StQch A e 473 ¥ol oM VAT

QA wjEAA Rgg XN2oE FUAA FALA ridde IVt 255 6 B d
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Aol HEE Aok LE9E HEFol d3HH Aol tisl 2HE2 WEF3, &
2XFH, 4Fd 379 8 AYYY Tl 88 A5E 299 dolHHlAERE
Aol Ay LAARE ZASA HA@BH, 1998) 2 Zoe g EAHES AT
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No /\

T¥5d 97T
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Fig. 4.2 Selection process of the optimal treatment method
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A gyel A UdolM HAHoz AASAHTL oA AR ool dAd}e WA
Aoz dddte AL w$ o dold. @M AHFAH #E AT 4A
7Bz JAMEA YO 24 Saty(1980)0) oldte] A AR AFEAHYE HEIHT B A
dol HEd AFEAYL OGS g AGEAE DEstd Add f99 ARE
A 2E] Aol A A Furol AMEAZL o] & FREA XNYIYPE AHIAEE AU TP E
A% A9 Hrlsaz2e HdAe, A4S, fFABE @ BFFY0] XFHAG. HAH
HBrrgae 2449 3R HrlaABOD FdAAE, FIAUF HEEA, FAHE F)ol A8
B7}l=lo] Fig. 4373 & AFFRE Y3 ol& nigoz 7z a4 Fox 4L o
2R AGEA Y HeFHol AAHHEE UK AL/ A T, 1985).

olg{d & 84 Uig FAE HAL Saatyd] o3 ATE 9 HE(Table 43)& &3}
o gol #& olFo] wEHA FozN EJF qAAA EAE SesAAT. At
o T HAFYoRe FZTEAEHAY, J3FH, AR AN, AWy,
HEA, A7NENY, AFAd & & 5 Uk

o o

b

A8 %5 Adn & BAIE X &2
| — |
| I l | | l |
44 1
BoD | | S| |wst| | &l TS
o7 gl WE :i =) &2 A} o)
AA | AT g| |7 w | we | | e
& 549 ° 2 =
&
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Fig. 4.3 A Hierarchical selection process of the treatment method
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Table 4.3 Nine-point scales in the analytic hierarchy process

Value Definition
1 Equally important and preferred
3 Moderately important and preferred
5 Strongly important and preferred
7 Very strongly important and preferred
9 Extremely important and preferred
2,4,6,8 Compromise to adjust

5. 97 ¥ DA

B apolA AgE A29e HEst Q7 fdAgd 4nE §9& A ARde=

Wrol e@RaFe WA A% 4uid R
FAolaE A% e 2L AP AF QY WP

FolMe F2 7tFeAM, 281 1
&to] 7l =7t A ebgel Fig 5.1&

r__‘

98 1249 24802 MRS e@RSABL AYE BHEA BOD WEReFE 19

Z2 FASYD drldA Az TP F9e
BOD sj&%atzo] 22zt Aoz AA uegon
240z AFIT UASS ¢ 4 Aok

Serdig
L 18- ]
and
dae
ame2
ame3
2 orm

A%, BRAe AT 2 A% 2@

=3 W 2f9e A% A7 A

[ e
mora
[ _ESa-B o
B2y
Wxzo AR
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j0000 15000 20000 25000  (kg/day)

Fig. 5.1 Amount of the pollutant loadings of individual sub-basins
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Ak Axdel 98e Aatd ATV 4L 1A 2fdor ArHLes, 2 afd
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&

o Bz 45t $AAdFEs AMNHAR, AME FEEFEE Rd9 YHAER
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6.0mg/ ¢ °1E 2N FPESF FEVNFEL UFIE HAZ FI5T FANS =

= ol
slea 742 Brslgon o BODY S4#A B kY AAAZI T o7
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Fig. 5.2 Modeling results from QUAL2E
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T2 dAstAn ol we} Fig 549 2ol ARFE AR 2F
3 Al A ZAd JoMe 1EY #F
AW 2dFEF TA, FEE ExME %, 24
ARG A AYPE T& ZAZ F FAEHE ZAATHEEA, 1993). ol A=
9 4 Z3 Fig 55048 o] AeHo] HeA Andd f9o2 AFHJUL HeHS
Hges o AER7IMA AFEAYE =48 Fig. 565 2ol HIY 4L A% A=
Be, ALY E, BR9Y T F& 2L U Hriasre FaxE AR, dF L
84k T WHLE o|FojHY. FF Fig. 577 2o BFrtaxe Fo= A ¢ 2
HEAM dgTye] LAEAE MYste dideg2A JHY AT AFyoz AFHAG

Fig. 5.3 Modeling results from WASP5
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Fig. 5.6 Results of setting priorities for evaluation factors of individual

treatment methods

Figure 5.7. Selection of optimum treatment method considering the individual

evaluation factors
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FU85 FAAN FUVYN2YL FHY02A BRBA Fue) AAHY TE} 0B
o #eld oY WY D 2% BaFe 43, ABY F/1H £ AAo] Lol U
ol7t GIS% RUE AATORA GIS Holeuo| 22 e $4¥ YuE 2d dUAEZ o
$519 GIS £A7158 58 £2%9 Az A2z 3049 setol At £,
54 SAUANN BAY 2dUARY B ALL Astel AT HPY AT
gote ANste Fo2A ARARASAA BAG AL 579 AFol AT ohg
GUI 7ol M 745 2l Buel A3 &30l golshl BozM HEH Aol gt o
R ALSE & UES B BT NYE B4 BT S8 FAVFAY HeIAES
sheoh

FE ATANE $UH02 AHE we 09AY wAd 2@ dFg st J)E
of F2E &4 3 58 dolsH ¥ 3= AFF Pl WY A7t oA Ao o
g st ZAAT WA L SIS ATAY 94 5o TRYEWAIE 1 H o]
of Atk ol EXolg WHAR 5 TYF 129 e dolH THHEE WFY £ o
o, EXolg WHARY HHE Yol ©E AT 49 YU ¥ U4E FANY £
g Aoz ARUY. B 43dZ mdYn ¥ FoU ol 52 mdYel B ATE
F7bs)o] b5 e WAAAG 2HT mAel A% AAT} olFolHok Bk o8 Astd w
O Zo| Qe GISY @& e A7 @2 2 nF EPA Fmael oFoAR e
BASIN 2@ AF(US. EPA, 1998)8 Zo] SME e 2ol Ay GISrlutel 3 %
MY QY BAE AW BYY ATE FAH o Pk

deg g wEoz AYANAN2URY AAE Hok olgHA LAY A A
27t ngse] B84 AT ¥ AAY ALVl e wel, oyt AR
1 #dedsl W dot L A%, BAl, A V59 ALE AL FRAA FAYRBAN
299 78] o FojAelet 2t
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