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Development of A Web Based Intelligent Geographical
Information System for Water Quality Management in Reservoirs

f
o



< H

[e)

20041 84 16¥

A5A 2AR7 ALARA LY AR A9 3

3

S

A A%

)

"

= "o
g,

=

= =
=

H A

H

IR A

W T ) OF N Ao T K- ] o R
o
o B oo ok Nk E o) BT AR
T

w AR RS B MW A

B o

l—/l 0
=
o i
W
o
_&O de



L A&

YA A5G A5A FARY ADARA LY A

II A5 54 2 T84
1. 749 T84
AF7HA] A B e dreiyg B 4o 25 SRS sash #AA o
AE@7el G2 wste] wet skl s $4o] FEZ 9 PHm %
TA7F sjAdsor & Fuish Aleto g RZbE 3 Qo) wpepd A4A] FE
[e]

g oS eded Aeute AN = e AVles 28 THAILEY At

Zag Aot

2
B AT JREN A% 92 ol§eka, FHEN 0] Hsd GIST £t
."r‘_

THS AT AR S Adets Aed ARALES

4
Fo AT Ygo Ha guk

IV. d+ 23 9 &8 W<t

,ii,



A7 A

(D) Al=" 24 2 A7

1.

oo

T

gl

A

)

bol Alzgle] B4 B4, A28 g

AAE #8

=i
=

NES B

il

At

=K

]

£

PN
= 7

}_

3 A

% oo
5418 A5l

(2) =3

7}

1] 9%

5

HolE & AAA oz e

2 J=sta, 1

<

ke dlo]Ewlo]

o

8

Xl:}

7T

AsE

41 g}

]_

o

N

1
=}

3

Al =g 7

A

(3) A=A

i

Itk WASPS

o

Ao
1=

W AR
4708 AIWMER &

2]

Il

[
=

=
=

Akl g A

LERe:!

bl 2020W7kA o) SRS 2

9

=
=

(@) A AzE T

Kol
=

Frbel AHP(Analytic Hierarchy Process)”|®

et AL 71 Fo 5

A
&S

=

WeBIS ¢}

(5) 7]

719k GIS Al

o

ojp
0
B

cl

ny
s

ﬁO
B

EEERES

T
op

—_—
o
g

ofy
Jo

_Hog

iii



o
—~
HO

oo
o

A%A 9] Yol

1
.

3t

2

ol A g AbgA}7)

o
H

2EE

', ElolE Mol 2

Cas

Al

E
—=

CE

kol

o 59

=%
[€)

7118, $71 T

s
NQAS] B FAART ohlel, FUEAAE AAEA oA

AR AR A

b

=]
AR

baeh,

S

NES R

o]

g A FASd AYFEA 2R

=
[¢)

gk ]

) 7]

z:;l_

e
=

tef A

5]

p—

3 PARHES

7| A5} o

1)
&

271 izl

+

0

s’

Mo
_

ojy

,iV,



Summary

I. Title

Development of a web-based intelligent geographical information system for water

quality management in reservoirs

II. Purpose and significance of research

1. Significance of research

Although water resource management by far has just focused on how much water
amount are secured, water quality problems today are emerging as important social
issues since water quality in rivers and lakes are significantly deteriorated. Thus, an
accurate prediction system on reservoir water quality is required, as well as an
integrated system which can provide a solution for taking away contaminated

materials.

2. Purpose of research

The research aims to develop an intelligent decision support system, which uses a
geographical information system enabling spatial analysis, as well as a high-tech
tele-communication technology supporting world-wide web navigation. The developed
system 1s a prototype that can be applied into real spot only if a user completes a

database.

ITI. Research scope

The research area includes the following main subjects: system analysis and



design, geometry data collection and database implementation, data acquisition and
analysis on reservoir water quality, interface design and development for web-based

GIS users, and development of an expert system for water quality forecasting.

IV. Research result and its utilization

1. Research result

(1) System design and analysis

System analyses such as characteristic, validity, user requirement, and functional
analysis have been performed. In the system characteristic analysis, the followings
are analyzed: geographical information system (GIS), spatial multi—criteria decision
making, Internet influences on GIS, Internet and GIS implementation techniques,
human resource organization, hardware (H/W) and software (S/W) components, and
GIS S/W selection. In the system validity analysis, it is checked whether the target
system can be technically working, and system applicability and effectiveness are
also verified. Basic functions such as input, query, search, update, and visualization

are provided to support user friendliness.

(2) Geometric and non—geometric data collection, and database implementation

Various data such as geometric and non-geometric have been collected and stored
into an integrated database to support systematic water quality control for
agricultural reservoirs. Fundamental statistical data of a target reservorr,
Gyeongcheon, have been identified. Basic and main drawings are prepared to
represent the spatial location and relationship of attribute data. Other data are
implemented into a database such as normal location and structure editing, category
and feature determination, river network, measurement criterion diagram,
administrative district drawing, land use drawing, building drawing, water depth

measurement drawing, and so on.
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(3) Water quality database implementation and water quality forecasting system

The basin state of a Gyeongcheon reservoir, contamination sources, contamination
amount are investigated and the facility specifications and water quality of the
reservoir are examined. A water quality analysis tool, WASP5, is adopted. The
target reservoir is divided into four segments so as to perform water quality
prediction using parameters and reaction constants. The water quality of a small
basin of the reservoir is modeled and analyzed. In a simulation result, water quality
models can show well the actual concentration, while the time and the spatial

distribution of contamination amount have to be revised through further investigation.

(4) Expert system

The definition, principles, and characteristics of an expert system have been
studied. An expert system development tool, WeBIS, and a optimal alternative
selection tool, AHP (Analytic Hierarchy Process) have been used to provide solutions
for the treatment of contaminated materials. The expert knowledge for water quality
is represented via IF-THEN rules in WeBIS and coded into ASP (Active Server
Page). AHP can analyze the subjective as well as the objective criteria of humans.
Thus, it is widely spread as a multi—criteria decision making tool to solve such
composite problems. The developed expert system is also run on the web so that
the whole system is working on it. To obtain a qualified solution, compatible data

input by users are very important.

(5) Web-based integrated system

A geographical information system, a water quality model, and an expert system
have been integrated together on the web using an integrated database. To develop
water quality environment GIS, a database has to be designed first on basic

environment information. An entity relationship diagram has been constructed via

- Vil -



ER-Win, namely a database design tool, based on basic environment data and a
work flow diagram and system functions. A CGI programming tool is used to
support server—client communication on the web, which is carried out via HTTP
protocol. Finally, a user interface has been developed through user requirement
analyses. The interface adopts a WYSWYG menu and simple screen images are
utilized to support quick user’s access Instead of transferring least water quality

information.

2. Utilization plan

Although the developed system in this research is a prototype, the system can be
directly applied into a real situation only if a user database for a reservoir is
constructed. A graphic user interface facilitates a user to implement such a database
within a short period. In particular, a database search system, a water quality
forecasting system, and a contaminated materials treatment system are developed so
as to be importantly used by governmental organizations or government—operated
companies, even by farmers that have much interest in water quality environment
information.

Hence, a web-based intelligent geographical information system for water quality
management in reservoirs, developed in this research, can be comfortably updated
and edited by users so that it can bring much useful information for fundamental
water quality environment, as well as for building an alternative plan against the

contamination.
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- - st A7 e T4, 1985, 1987
- Integrated simulation Chesapeake Bay, ..
of land and soil USA Yes | Donigian et al, 1986
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- Sediment—chemical Towa river, USA | No | Nichols et al, 1985
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movement while the
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AQ7E sk ARl A71H 7] AlAFstHA Thefs AlgtEd thbek Ao e

{HelolB & Aol o] &atr] gk FitulolH el Aol drEojof gtk A
ol 4] Open GIS7F A4 SITh Open GISt= ARl o] 5 LZE 0l FRAAE A
FalFE Al2"E 759 AS7FEA((interactivity)S 7]9re. 2 Component  GIS,

Enterprise GIS, Temporal GIS, 12|31 IEJYl GIS 7|& & ¥WAE] AT

21 AR =L GIS AT ¥

e &3ro] &A% AR AA A S, AdAs) @7
AR A B
WE | EAAE | JA | AR A A e | SRt
1998 34 4 5 3 1 8 13 6 74
1999 36 4 10 3 - 2 19 4 78
2000 38 4 11 3 3 3 23 3 88
2001 34 8 15 4 4 3 19 5 92
2002 44 10 27 3 1 8 23 1 117
A 186 30 68 16 9 24 97 19 449

# IE - TAIAREE R, ietx|2|ehE| X, et=CISstElR], =R dSUEE St

S 5t5| X0l Al 1905 HEl 002U 71K| WHE dFERS ATFHYE 2R

1) GIS 7l=53
oo ol Abgete tlaaw GISe 7HE B2 #ile ¥l gl Component GISI
o|Z7)|7hA] APFE R AT
(1) Business GIS @ @FolA 710 AFEA7F F2 o4, GIS 7152 @< Business
Map Pro(ESRI) / MapPoint2000(MS)
(2) Desktop mapping : Business GISH.t} Hi-4ojm A<} A s 7|Hde] M7t
7F AHE EHEA Vs 4 428, Atlas GIS(ESRI)/MapInfo(Maplnfo)
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(3) Desktop GIS @ #<t C/S 7]&& o83t SI9] FA9 o] w53 57k d==a
& PCAlA AREAEe] W R A S Tl = 3= S/W. ArcView GIS /
PC Arclnfo / ArcCAD(ESRI), AutoCAD Map (Autodesk), MicroStation
GeoGraphics(Bentley =~ Systems), GeoMedia(Intergraph), MapInfo Professional
(Maplnfo), NeoMap Service(GISAXE) / GeoMania (GeoMania)

(4) Professional GIS @ UNIX % NTAY, &8s FHEA 75, < AAAL/AHE
HE3 F4. Arc/Info(ESRD) / SmallWorld(SmallWorld), Gothic(Laserscan) /
MGE(Intergraph)

(5) Enterprise GIS : 7} FA-=E FAikyo] A1 Q& AR E dolguo]~
He7lEd O 7ER ST VI9Ad Y AR A RE SHolA e ST
SDE(ESRD / SpatialWare(Mapinfo), 2D&3D Spatial DataBlades(Illustra,
Informix), Spatial Query Server(SQS: Sybase), Oracle Spatial Catridge (Oracle

N

Corp.)

(6) Embeddable GIS(Component GIS) : o] Zg|Alo|A NEAEo] 54549 o] &g
Aol dE MEsiAY 71E9 oEFgAelds HE PIANE F s ptd
(plug & play) GIS A¥XIE S/W, MapObjects(ESRD) / MapX(Maplnfo), Sylvan
Maps/OCX(Sylvan Ascent Inc.), Genasys Spatial API(Genasys), NeoMap/2000
(GISAZE)

(7) 3D GIS, Virtual GIS @ AAIAISE FARE AGAR AlE. 321 Aol gt &
HEA 7% Al ArcView 3D Analysis(ESRID), IMAGINE Virtual GIS(ERDAS)
FLY!(PCI Geomatics), NeoMap 3D(GIS A~ZE)

(8) Temporal GIS @ A &l 74 A A Ae] /Mds =
Wsto] g PSS olsaly] 919k W oA Ao w AREHA &

. T3 OrE dAERZA Y
n

QoA AQE B Aol Ae s d ole uigk F g % w8
wel Tigke AEske Aoz GISl AAste] AT A% B tHIF AR 4
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o= 94 %A (Telecommunication) ¥} A 2.3} 8HInformation)©] &% wojz €l
# vl € A (Telematics) 2t A1 %o] & whEolyn oF ¢ tir|E £ 72 AR
MHIAE Algshs FARZMA] Edstar 9lom LBS(91A17]WhA R 2), ITS(#] 5 3 al s
BEAANE ob-F21 AEAILE W glo] 7hE & A3s §)
7kl M= whdd AR Aikan dela B ARAE A
AYAE fFed AlEE 53t

il

vt JIH UGIS

GIStEhe A #oks QIEUls S Eo dAiEAel 7|sus glo] 47 o8&
JA HAT FHARE OF7
$AE Fole] GIS AZAAE AT 5= glon, HESAS By} sf=gof &
ZEgole] Wdg A AlA A EHA AsEE A HA

olgfg o] f & FF FztdlolelE AZtgleln BEjshs FH A|AFoRA Y GIS Y
T QEMAClA 1ok AR FrrekAL vk SRS BdE ARSI YES
Ao A JIHU GIS Al&wlo] A 9o, ol& GIS A~8S FFAet AR
5 SHeldE/AMHEE xR Yt & saAEAY AWde AEE GIS A
H7E A 2EE TS5t lon, tekst UEYA FoA FES AREAEe] Fetold

ER dZHo] stk IEUl GISe 542 &3 2tk

o
ot
Q
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k=l
k1
ro,
v
S
z
TR

D IEY GISE Felde/Am Azge Azl AHY GISE Feoldl
E/AW FHe) Azgoz FeholEd A dole AeE flste]l AmEe] A9
2 ow, AuE Asgo e 1 A9E Zeholded WAN ZeoldsdA
7 A9% A9E 5 A

@ SEY GISE takd Axdolth e selidaAE )5e Boho] Uah Aw

of =ad 4= glom, § dAolAE Fste] stol¥ A (Hyper linking)& & = 3
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A GISe T+E7H

D AW FAe] U GIS

ol ZAS Mo TAAN AHPsts WS Wk, dwkdg oz CGI(Common
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Gateway Interface)g &34 Zhso] &= WAo= 8294 (Web Browser)& &3t
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9ok e el R AHe HIMLY 9uetsA o §ame Agab|rt 4
w, GIS AWk BE A S Huw Zeeldest g 44e ¥ 4 9
S of WEe S, CGL 237E/E YueksAZRe g8 Yok GIS AW
A4 e SEz AL oW AW LpAte Aeslvh of e 9Ktk

we Ausl Ao AREHE 497 B

1 Bl AFeA7} B eteA oM 23S o)
2 GA: JAEl= %‘H Qo] AWz BuF.
39 Azt 2 3e A

4 WA A3 B A5,

5 @A AbEAte] B Eg-Ao At FHE.

Server-Side Configuration

B | i o s
L oy
CLIEN]?J ssnu;‘@’

a7 2-6 My Sale el GIS

2) FEolAdE FA 9 AH GIS

ZEpo]dE FAC QIHY GISE QIHWEA doE ke & AFHAA ZE A
2 sk, Aol 0 2@ HolHE WAFE HAS 4it o7)dE
2l W} ActiveX HEE WA} Java oS 2

1 A ¢ BepeAolA AMEAbE 93 S shal 1 a2 AR ddd

2 A M7k 8 4& A

3 9l A= B applets E3FstE Adso] ARl Al S

¢
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Client-Side Configuration

@
= 1
CLIENT ‘%:SFHWR

T8 2-7 22| E Ato|= Ul GIS

7h &2 U
o] 2 ueAolA Al S AANE st AHAE STolAdES] B
A el Fej1Ql ZRadfle] JEAE ity vk flBgke-Ae] Fejel =
Zago] giopd FetolddEd] Zej1dl T2aRs AEEE v GIS HolHE B
T WAe Fsta v
o] Ao AL fueeA o r V|EAQ GISY Vs I F dv=
Aotk &l fuekeArt sdE s FPFo wet e S9ael RIS )
Wafof gtk Aloltk

t}) ActiveX Control H2]
olw xR Ilolu} FFE dojo] Frofjukx] erom] HEH A~ HEETE glow o]
ANE AFE 7153 Z2 gdolt), o] HAlL mlo|a R AT EALY] QEHY JAZ 2 out
AHEETHE wgo] glth o] HhAle 1Bkt slolHYaE FYsH A B oA
Tobd HTML sHds BulFe WAs AT ofd Has= <OBJECT>Zh= #Hs

AR MHERY GIS EES tes WobA 39 HESEC] Aes At

3) Akl el JIE Yl GIS

o] W22 lueke-Ao A Aol MAE AolstH AWolx Auk(Java) ofE
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3. st=slol A 24
B Al e Ao g 2 QUARR, DRI 2, AP AR
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7}. =4 o] (Hardware) 2] T4

PC-based GIS= % d A7HA] w58 4oz o]&HdoH, FHt S04 PC
of ool mE S FEI de] HaEuA ARl Wed PC7F GISS] M=

Azdor $4aha gk

3. AuA 29 GEd] 74

2 AFo A e A|AEe] =gl <iE 2-2>¢F o], AMW=Z PC 1.7GHz
CPU, 1G bite Main Memory , Z=7]U(Scanner), Plotter(Ay Size), A& # o)A Z#¥
(Color Laser Printer), t]# & 7} 2}(Digital Camera), t]A E}o] A (Digitizer), @lo]# =
@ ¥ (Mono Laser Printer)2 -4 gt}
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#* 2-2 st=dlof 74

T = T A A HFOAE
A 3 H PC 17GHz CPU, 1G bite Main Memory
Z~7§ 9 (Scanner)
A=A t] #] g} o] #] (Digitizer)
SF= 9 of tjx g 7} 2} (Digital Camera)
Z 2 H (Plotter Ay)
=5 4A Ae] #olA ZAE(Color Laser Printer)
g o] # ZHE (Mono Laser Printer)

e

A28 &5t £9ske d 28% AXEY o] A4 a4E Aty 74 4=
AT 2ZEOIE st & Aol AR AZES OIS} 1 VT2 <& 2-
I 2o} AJ2Ee] 71E OSE - Windows 2000 Server, HloJEHjo]~ &2 Q2
I} Microsoft Access 2003, GIS AZEdo]= <lEI1g=ZAe] MGE, GeoMedia

SR AEY o) aZz 50 o4 AHgalar,

23 HEAAH AZEf 0] A

S

-

3 AR A %

SFAA Windows2000 Server, Windows2000 Professional
] o] 2| Oracle DBMS 8.1, MS Access2003
IntegraphA} ] Microstation, MGE

o

|

=83 Geomedia Professional 5.0
R Geomedia Web Map 5.0
AELES : : -
U Active Server Page, JavaScript, VBScript
A1 Serve
PerlScript &
A =23  Microsoft Internet Information Server 5.0 ©]24F
FHAd=rd| WASP 5
AL 7EA 2" WeBIS 1.0
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5 GIS 22X E9 o] XA

Az e e A4l Be Wrke Fa® Ug ol shtolth o] Axge
Q8 717 Fek vk Aol Brbseka AR wgel slojA=

ATAA QF BA Y FHS weldte] FHAF B
g Mol BeSh B AFNNE A2d FEHL AW AL w79 Frlol chet

E3] GIS 2ZEYole 7| 249 Lz EJo]o]7] ulitol o}

oA B AR 3
D AE R

(1) SetoldE/AMH 2 A4
(2) 22t dloly e A9

2) FR7171 A 7

(1) ©lAEtol A A1
(2) Post Script &H] A4

3) A=" 7

(D) =%/44 gz
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(2) elvlA sk WE F3 UaFel

(3) A¥ &4 olmA HaEeel

(4 =4 ol &g 7l

(5) Hlolg ol# Ay 7s

(6) Recovery 7|%s

@) Mol /A A5 D EA A5
(8) A< o|m#] t]AZ# o|(Display)
©) ~,—xﬂ§_ 1*4&231101

Jl% 1p

o]
11) ASCII ©lo]g ¥k ALE 7]
12) VPF < ® A} 7
13) SDTS 34 ¥k Ag 7]s
14) TIFF Format A

4) DB A 944

(1) dlolgulo]x I #Ho]2 75 7] A& o7 (Oracle 3 Informix I/F)
(2) 2+ dio]Elwo] 2~ A Y (Oracle, Sybase, Ingress, Informix %)

(3) B 7]¥ 55 RDB Open/Relate(5< RDB &A] &-&)
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5)

o

HEA 7
(1) Topological Operation : &3t 1A E7+2] #HA (touch,contain,intersect &) &2
(2) Geometrical Analysis @ A&, A4, 4], FAFTA &

(3) Buffering Analysis

(4) Overlay Analysis

(5) &7 AAZEE] union, intersect, difference A1

(6) Network Analysis : 9144, %
(7) Spatial Analysis : surface =4

() FARA, AAYG B, FME B4, AR A5 §5 wde 5

¢

Py, Augz, 44742

ool

o

6) 3= A
(1 7
(2) 7

(?:}
(3) WE ZE T

7) User Interface

(1) Open Window A1

(2) Motif =]

(3) Icon "7 A<

(4) Pull down "+ A

6) S&z=a3 7 AGL A¥

6) 95 Zzay A
8) ALE g

(1) = A4t o

.
(2) T3 71% A AA
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t} GIS 2EXZ o] A7

oAl A3e GIS 2ZE o] AAE fldte] EdXALE Eot 718 HUkE A
Alstal, obge] 7 AFE #vistil gl =l GAE st AFl did AHE A
3t AE AYAME HAE -Gy 1 23 AdE 2 ZAY] MGE, GeoMedia,
GeoMedia Wep Map 2 474 3F9]th

Z}. GeoMedia Professional

Aol MAS GIS 2ZEY Y F GeoMedia: JE 1o A 7]&9l
Jupiter Project$} OPEN GISel <Js gHst A28 7idel dl=ay GIS Eolth
GeoMediat= tH¥e AZEY oS53 S8 45 Algste] GISo M=shA 42 AR
et dA et EQA Tde GIS AR BAS & F ARS AREsH] 9 A
29} MS Office Productete] $¥3t s34, T2l1 A g Aggk A g
7Be Awsta ok HS 7)Ee] whEeh Desktop GISS SHAIE Ho] o thget
Format®] Data Viewing¥} 4], Z18]3l Standard image format¥} Multi-source data®]
%3lo] Single desktop 7404 Fa ]
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o
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R
rot
r—{n:

1) gt Feje] GIS dloly &

(1) Intergraph®] Modular GIS Environment(MGE)
(2) MGE GeoData Manager(MGDM)

(3) MGE Segment Manager(MGSM)

(4) FRAMME®l A 5% GIS Data

(5) Microsofte] ACCESS

(6) ESRI®] ArcInfo

(7) ArcView?] Shapefile

(8) Microstation®] DGN % AutoCad data

2) 24/ Query # E1% AHEAF QIE o]~
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2 Category, Feature &8 of

Category fcode fname ftype | tablename Category fcode fname ftype |tablename
=R H 1011 st_point point wqw BEAE) 2111 river_1 line river
=234 3210 10 line road K= 2112 river_2 line river
Anka & 3112 rl line road sS4 2115 river_c line river
X)) 3113 2 line road SAaAA 2114 river_b area_b resv
A e ee | 3117 r3 line road SAHE 2116 Tesv.c area_c resv
k=4 3119 4 line road Ty 4112 resid point build
FALHS 3400 j55) point road Zel o] 7] = 4111 build point buld
A= 714 | 1 hum_sn line FrH 4331 pump_st point build
T4 7111 cont_v line A 4335 stall point build
E153 7131 cont_m label cont 227 4336 breed_st point build
Fa4A 7132 level_sea label cont 2 FA 5111 |land_class_b | area_b land
KA R 7133 | level_surf | label cont EAo]&AKR | 2110 |land_class_c | area_c land
AAREA | T | g poing | label adm Exo] g | 5211 lc_ricef label land
=9 goja | 8112 sc_bnd area_b adm Ex]o] gk 5212 lc_farmt label land
Al 8113 c_bnd area_b adm EXo] &34 | 5213 | Ic_orchard | label land
T 8114 g_bnd area_b adm EXol&5% | 5214 lc_grass label land
o 8118 m_bnd area_b adm Exo]&7]E} | 5300 lc_etc label land
=g 8119 r_bnd area_b adm R 9223 eup_n label adm
YA R 8000 pac_cen area_c adm g 9224 myun_n label adm
ok 9214 | cityn | label | gm o 9225 rin label | adm
WA 9216 | dong_law label adm A B2 9226 count_n label adm

=g 9221 do_n label adm =% 101 area_b
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=4k 171 140 114
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(Arithmetical progression)

P,=P,tna
Py AZHE ndFo FHedd
Py@AAe 24
n: A1 g 7] 1H(year)
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(Geometrical progression)

r AT L ALFTHE=(P, P -1

Y=aX+b
a— n> XY —>X>Y
n X = (XX)*
e n XY — X IXY
(Methods of least squares) b= SX—(SX)?
X7l d o miy AFapds
Y:FEedd
Y=a- ™
PRt X7lEd om e AFapds
(Exponential method) Y:FH4294
af: Al
Y=a - In(X)+f
o5 2 X7lEd oy Aahds
(Logarithmic method) Y:FEAHo A
afi: A
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spatw 5291.3 -0.0406 0.9809 Y=a- ™
FsHo g2 X
IR 3659 -0.0884 0.9665 X371 =T
- H Aads
S 4115.1 ~0.0497 0.9873 Vim0 g
Rk 2049.1 -0.0459 0.9854 af Ao
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SFE 5972 mhy, w8 319,000 mH, HA
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3 WY 2004 TFEARS T P Be AoR ZAESQAL, o] ool - AlS

e 4680 mhe, 5 200,000 PR E ZARE AT

o

E 46 T HY JbE e
e | g g B4 o H A
W-1 shatw A2 918 0 58,000 1,140
e 1,250 0 0 0
=4 419 0 30,000 0
. w4he 349 0 70,000 0
A ’
W2 o T4 689 0 0 0
347 1,161 0 100,000 0
34 ] 747 0 0 0
e H=1 2 65 0 0 0
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- A
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— eI
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&3¢ 1,735 0 0 0
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S aru -2t 539 0 126,000 0

v $-2 2 1,022 0 0 0
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519 7] 1,016 0 35,979 0

2] ] 65 0 0 0

A 2 36 0 0 0

ch 563 0 108,000 0

T-A 2] 1 0 1,000 0

&5 8 0 0 0

743 2 17 0 0 0

4-8 2015 ZtEALS Mt

35 B 5 ) #]
A 2] 1,766 0 133,330 2,401

&3¢ 2,039 0 0 0

F2te] 775 0 69,000 0

At 658 0 161,000 0

S92 1,249 0 0 0

314 g 2,257 0 229,832 0

313 2] 1,196 0 45,966 0

Bkl EEE 65 0 0 0

_ A 2] 46 0 0 0

ik A 52 708 0 138,000 0

&1 T-A 2] 1 0 1,000 0

i 57 8 0 0 0

Gk 7+ 2 17 0 0 0
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o 6981km’, QJoF 46875knt, A 0549km’E SJoFrh RpA|Ehes | go] Mg B Aoz
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1 2A ek

7h Q1
dubx o2 QI7te] JMHAES T3 HAEE S5 el s, olegk Izt
giyo ot ko] oo o3 AP G] S A gato] A WA RS <F
4-11>3} 7o}
T 411 QAFT|E LM LICY w4 o g/l
T B BOD %A (TN) Z21(TP)
] 7} 50 105 1.2
Al 7
17 & 3¢ 26 8.0 0.7
] 7} 49 13.2 15
H| Al 7
1217kt 3¢ 26 8.0 0.7

BRAFA froje

217l ¢k BOD A -shaF 179.487kg/d, TN 48.352kg/d,

TP 54%kg/do.2 Ve, w579 26904 BODWAH&FS 111.867kg/d, TNS
30.136kg/d, TP 3.425kg/d&E <3 4-12>°] YRR

F 4-12 el7tol| of3t LY E5t

v =S PHT BOD(kg/d) | TN(kg/d) TP(kg/d)
W-1 3}akd = | 2] 11.760 3.168 0.360
T 16.611 4.475 0.509
kg 12.250 3.300 0.375
- . 24k 12.985 3.498 0.398
w2 St $-4 2] 9.065 2.442 0.278
s e 31.262 8.422 0.957
s} 7 23618 6.362 0.723
H] - o) %] 2] 6.076 1.637 0.186
‘ & A & 2.646 0.713 0.081
W3 St A 52 7.301 1.967 0.224
5 74 2] 9.065 2.442 0.278
W-4 150 s 15.974 4.303 0.489

ol -

7} g 20.874 5.623 0.639
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AU E <

4-13>°l vreRh AT

T 4-13 SRS 2itte] 949 g//Y
Eas T A4 F-$- s =) %] i AL s | e
A 556 528 259 109 17 17 5
BOD | = 516 485 241 96 12 12 5
‘:]_ 40 43 18 13 5 5 0
A | 1618 | 1168 776 277 95 95 | 11
E 1156 0.8 536 16.0 26 26 | 11
TN w 462 36.0 24.0 1.7 6.9 69 | 00
gA | 566 36.1 24.0 12.2 14 14 | 04
E 54.1 343 2.8 11.2 11 11 | 04
TP - 25 18 1.2 1.0 0.3 03 | 00

US <F 4-14>+ #j79d BOD, TN, TPe| wHARalak-s yekdl Aotk 43 A
FA 99 FAkel ok BODHAYF-8laF-2 4972.476kg/d, TN 1102.008kg/d, TP+
365.07%g/d=  uEbgth w7 2¢]  BODEAIRE S-S 3571.040kg/d, TN
7896.624kg/d, TP 256.948kg/d= LFEFSE

T 4-14 sl EE Sotol| ofFH L SR
Wl =74 PATS BOD(kg/d) TN(kg/d) TP(kg/d)

W-1 shakH = 2 898.964 202.600 70.248
T 660.000 146.000 45.125
=2k 371.232 81.939 27.126
o Ak 534.272 117.763 40.599

shakd o
W-2 -z 363.792 80.475 24.873
3} 7 1113.008 245.605 81.912
319 2] 494.416 109.250 34.967
H| 5™ o) %] 2] 34.320 7.592 2.347
_ A 10.032 2.219 0.686

- b

W3 shad A 52 473.712 104.427 35.877
5 T A 2 5.528 1.217 0.436
W-4 s e 4.224 0.934 0.289

A H .
7+ 2 8976 1.986 0.614

,91,




o) EAo o] Ao}
<& 4-15>% EAo o3 TAReE A E HERhITh

¥ 4-15 EX|of| 9|5t g 5i2F Itk @8] - kg/kn - &
T BOD T-N T-P H] a1
= 2.3 6.56 0.61
s 1.6 9.44 0.24
A of 0.96 2.20 0.14
o A 85.9 13.69 2.10
7] e} 35.1 1.72 1.72

Aol &5l AR FAAFA KA B 9@ WARAFS <E 41653
ok

E 4-16 =7 EX|of 2/ LY F otk

Hj =< PR BOD(kg/d) | TN(kg/d) TP(kg/d)
W-1 3pak %28 18.116 33.524 2.081
&g 16.553 26.741 1.602
=2k 12.649 22.173 1.374
s . ) )
b = 14.711 25.673 1.503
W-2 -4 8.637 14.038 0.843
314 g 15.711 24.056 1.321
s} €] 9.795 11.196 0.662
H| 21 o) %] 2] 5.127 9.820 0.502
[e]
W3 St A 2.724 4.750 0.310
A 52 6.389 13.657 0.801
S+ TA 2 1.419 5218 0.332
W-4 . |27 2.359 9.234 0.531
R
7H € 2573 9.493 0.601
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BAAFA el EAl ©F BOD AF-ehEE 116.761ke/d, TN 209.572kg/d,
TP 12462 kg/d= el w79 20049 29l TAR-stE-E BOD 83.182ke/d,
TN 133697kg/d, TP 7.807kg/d= Lhebsk

o PG F
ARAFARGAN] 2 qUd 1 btk @176l ©l% BODE:
179.487kg/d, =4kl o3 BOD+= 4972.476kg/d, Aol €] BOD+ 116.761kg/d= 1

Ebykal, Ak o3 BOD WA R&l7F 2 2o <F 4-17>3 o] ZAME QI

ol
=}

rio,
e
i3
o
-z
ot
ol
ol
o
4

ol

] BOD(kg/d)
- YA+ e = =
W-1 3}akd = A€ 11.760 898.964 18.116
S 16.611 660.000 16.553
F2kg 12.250 371.232 12.649
2k ) . )
e ke 12.985 534.272 14711
W-2 -4 9.065 363.792 8.637
314 g 31.262 1113.008 15.711
3} ¢ 23.618 494.416 9.795
H] 5 o] %] ] 6.076 34.320 5.127
(e}
W3 b A 2.646 10.032 2.724
A5 7.301 473.712 6.389
kil A 9.065 5.528 1.419
W-4 i £ 27 15.974 4.224 2.359
R
7HA 2 20.874 8.976 2573

FredolAe] g TN 1¢ wAES gt oo 28k TN&=
483blkg/d, =24t 93 TNE 1102.008kg/d, EXo] <& TN A HalZe
209572kg/d= YERET, Zake] o)sk TN WAIRE7E 2 Aoz <E 4-18>9 YER)
At

AAAGA
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N TN(kg/d)

T > ol %—*ﬁ = 4
W-1 %22 3.168 202.600 33.524
&3 4.475 146.000 26.741
B 3.300 81.939 22.173
St 3.498 117.763 25.673
W-2 > 47 2.442 80.475 14.038
EEE) 8.422 245.605 24.056
EEE 6.362 109.250 11.196

H] B tf =] 2] 1.637 7592 9.820

_ S A2 0.713 2.219 4.750
W3 e A5 1.967 104.427 13.657
> A 2 2.442 1217 5.218

W-4 - R 4.303 0.934 9.234
°Tv 7+ 5.623 1.986 9.493

JL TPRARSEE 1wyl Ao o3 HalEe 5495ke/d, Fatol o

o TP(kg/d)

e i A7 Sl &7
W-1 S A 0.360 70.248 2.081
Y 0.509 45.125 1.602
=4k 0.375 27.126 1.374
Ak 0.398 40.599 1.503
W-2 T4 0.278 24.873 0.843
st g 0.957 81.912 1.321
319 7 0.723 34.967 0.662
v 8- H o =] €] 0.186 2.347 0.502
3 S Al 0.081 0.686 0.310
W s 352 0.224 35.877 0.801
T T Al 2 0.278 0.436 0.332
W-4 Axm %%ﬂ 0.489 0.289 0.531
7H 2 0.639 0.614 0.601
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ARAASA fredo] W% Soke <E 4-20>¢] el A8A5A fele QT
of ©]gk BOD wi&H-at=2 116.667kg/d, TN 8703kg/d, TP 2.198kg/d= EbSE O,
w9 29l Al BOD wi&4-ab 32 72.714kg/d, TN 5424kg/d, TP+ 1.370kg/d=

LFERRL
¥ 4-20 T oltof| o5t v &S stk
Hl| = < PGS BOD(kg/d) | TN(kg/d) TP(kg/d)
W-1 3}k S g 7.644 0.570 0.144
o 10.797 0.805 0.203
F4He 7.963 0.594 0.150
St Ak 8.440 0.630 0.159
T <S4 5.892 0.440 0.111
W2 s} ¢ 20.320 1516 0.383
s} 7 15.352 1.145 0.289
EIR-a5] o =] 2] 3.949 0.295 0.074
W3 st A g 1.720 0.128 0.032
T A5 4.746 0.354 0.089
el TA 5.892 0.440 0.111
Wod S 57 10.383 0.775 0.196
T 7hd 2 13.568 1.012 0.256
) Ak

10577kg/d, TP+ 4.255kg/d= \JrE}M

7518kg/d, TP+ 3.007kg/d= YHeERSETE

,95,

d BOD, TN, TP9| wj&%-at <
Aoltt. FAkel] ofg vy 6}% 4 %i—hx}%wwz Hu gt A2 H L en, ols
FAtell o3 BOD -k
- W9 29] BOD &+

st

Bl

k)
g

& 56.698kg/d, TN
& 40.719%g/d, TN



I 421 HiTFEY F4of| of st uj S5 oHE
Wl =74 3 A - BOD(kg/d) TN(kg/d) TP(kg/d)
W-1 TN = 2] ] 10.012 1.861 0.791
-7 7.203 1.200 0.509
Ak 4.289 0.815 0.321
s %2&?4 6.386 1.298 0.492
W-2 -4 7 3.970 0.661 0.281
3} g 12.940 2.490 0.973
3} ¢ 5.555 0.992 0.404
| 5- o] %] 2] 0.375 0.062 0.026
_ A 0.109 0.018 0.008
- Ap
W3 skt e 5.646 1.141 0.434
F TA 2 0.068 0.015 0.005
W-4 s £ 57 0.046 0.008 0.003
Rl -

713 € 0.098 0.016 0.007

) E7

H EA o] o3t wiEetEE HERRITE AAA A
3 29.190kg/d, TN 52.393kg/d, TP 3.116kg/d= Lhe}
o TARSFS BOD 20.7%kg/d, TN 33424kg/d, TP

s <F 4-22>% ¥jg19
o] Exd 93 BOD BH%
SEaL, TR 200499 @

1.952kg/d= YHEFSETE

E 422 i+ EXlo] o sj5Es

vl =74 P49 BOD(kg/d) TN(kg/d) TP(kg/d)
W-1 3}abd < ] g 4529 8.381 0.520
&g 4.138 6.685 0.400
k] 3.162 5543 0.344
S 24k 3.678 6.418 0.376
W-2 i $-47 2.159 3510 0211
314z 3.928 6.014 0.330
st 2.449 2.799 0.165
H] 5 o) %] 2] 1.282 2.455 0.126
B . A 2] 0.681 1.188 0.077
W3 St A5 1.597 3.414 0.200
el 774 2] 0.355 1.304 0.083
W-4 2w e 0.590 2.309 0.133

ol 2 —

7Hd g 0.643 2.373 0.150
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=2kl 2% BOD )

Oo*—‘

Zh) oAU wEEsg =2
BAATFA DY 1ol 93 BOD HlE4-at#S 116.667kg/d, =
S5 E 56.698kg/d, EAlol 9|3k BOD Hj&H-al#e 29.190kg/d= <3F 4-23>°] 1}
ERI ST
E 4-23 24 BOD tf &5 51e
i BOD(kg/d)
LTS R
ol =24 EX
W-1 sk A2 7.644 10.012 4529
K| 10.797 7.203 4.138
Z2ke 7.963 4.289 3.162
. At 8.440 6.336 3.678
spakm
W-2 <27 5.892 3.970 2.159
Rl 20.320 12.940 3.928
315 2 15.352 5.555 2.449
H] 2 o % 2] 3.949 0.375 1.282
oA g 1.720 0.109 0.681
W-3 sakA
R 4.746 5.646 1.597
T A 5.892 0.068 0.355
W-4 ] R ) 10.383 0.046 0.590
ARH
(=) 13.568 0.098 0.643
o]0 o3k TN wiE¥aleEe 8703kg/d, =4kel <3t TN Hj
e 52.393kg/dE <3E 4-24>0l »}E}LH

[¢]

AARA #
10577kg/d, EXol 2Jg TN Hj&5-

sape:

=

,97,



. TN(kg/d)
Bl 4=+ < RR R e = =3
W-1 spabd <2 g 0.570 1.861 8.381
&= 0.805 1.200 6.635
ke 0.594 0.815 5543
-2k 0.630 1.298 6.418
$-4 g 0.440 0.661 3510
319 g 1516 2.490 6.014
31 g 1.145 0.992 2.799
] - o) %] 2] 0.295 0.062 2.455
e A 0.128 0.018 1.183
T e 0.354 1.141 3414
-5 T4 2] 0.440 0.015 1.304
g |54 0.775 0.008 2.309
o 7Hd g 1.012 0.016 2.373

B AgA FAo el o7 TP wiEF-shdd2 2198keg/d, Akl o3 TP wWi&
_9_

sheke 4955ka/d, EXo] o3 TP wjZ3alZe 3.116kg/dR <X 4-25>0] LFERIS)

TP(kg/d)
ol - Ak EA
<A g 0.144 0.791 0.520
&g 0.203 0.509 0.400
Ak 0.150 0.321 0.344
s 0.159 0.492 0.376
%47 0.111 0.281 0.211
319 g 0.383 0.973 0.330
319 g 0.289 0.404 0.165
IRl o) %] 2] 0.074 0.026 0.126
st oA 2] 0.032 0.008 0.077
T J 52 0.089 0.434 0.200
-5 T4 2] 0.111 0.005 0.083
A 852 0.196 0.003 0.133
2 0.256 0.007 0.150
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2. A%A AAA L

AAASA ARALE S

¥ 4-26 ZHX TR ALH A

<E 4-26>3} )

T BRAAFA ]
Tk A 319 ha
A4 25,346 A
A A 7,738 ha
PEER ki 6,400 ha
HERiE 3,365 ha
A= 5] 17.75 m
ALzl 22.72 m
A%
A3 o] (14 290 m
AAEE 1937. 12
e FA ol 7|k Z A}
3. BHAFA FHAEA

0029 T AHdAFA 9 FHZx
o] ©

COD s=zvt dder As Aeds 4gd siddva & 5 3
= =1
o -

BAAAEFA Y Chl-ad SEHYE 03~1705uy/ ¢ 2 B+ 270/ ¢S Ve
n=t EPAE Chl-a¥ % S FY% T~40ug/ ¢ o)

A=,

7} 3~Tug/ £ ool TAae] JdH

b

,99,



1= =] > < L= | = =) 7]
Fgdolgta sk vk 2B E ARAFA S G Thd AYstal dvka ddd
55| 22
20 4
50 —#&— Gyeong1
18 —e— Gyeong2 °
4.5 o]
= 404 =
[=) 3 14
£ 5] E .,
g g 7] N/
8§ 3.0 8 104 N
a
8 254 § 84
A
20 5] /. o Ab—
1.5 “] ‘;‘7“‘\0/
24
10 T T T T T T
0 2 3 5 3 10 12 0 2 4 6 8 10 12
Month Month

18 4-7 ZEAM=X|2] BOD002A)

180
160 J —4A— Gyeong1 A
—e— Gyeong2
140 | °

120 o

100 o

80

Chl-a(ug/l)

60

404

% 4-8 ZEAX|2l CODR002H)

20 : !
° \&/‘/ -
-20 T T T T T T
0 2 4 6 8 10 12
Month

a2 4-9 ZEAM=X|2| Chl-al2002'4)

/ \
13 4 I /‘
12 4 A/

E 14 \ [ )

o

(6]

8 o A
. ) W
74 Ay.

0 2 . 8 s 1o 2
Month
a2 4-10 AXAX| 2 DORORY)
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—Ah— Gyeong1
—— Gyeong2

0.14

0.12 4

—4A— Gyeong1
—e— Gyeong2

0.10

0.08

T-P(mgll)

r\.
0.04 -

/

0.02

2.0+ ‘/ A
A [ ]
15 A<
[ ]
1.0 A e
T T T T T T
0 2 4 6 8 10 12
Month

18 4-11 ZHEAXL] T-N(20024)

20039 %= 4
7, pHel W]
6~13.6mg/ ¢ 0. & o}F

SRR

il

1
T

Fza3l

Azt A%E <E

70~84% UAAoZ 54

Month

a2 4-12 XX T-P(2002H)

&3 87IEAE W

71255 E B CODE YehllH A1 4HA29 Hd COD= 722t 44ng/
47ng/ ¢ ot} ZAFHIAVEY ATLS 19FE COD Ing//ols), AT 29
COD 3mg/ ¢ ola}, 4494 334 COD 6mg//olstz F4sta Y AHASFA
COD FLzvih #hest 49 s 3ol sgsicta & 4 gl

AAAGFA 9 Chl-a® FEH9E 1.0~488ug/ ¢ 2 Hvt 11.0pg/ ¢ & YR =, v
3 EPA= Chl-a9] %7 3~Tug/ 2 o130l 549 JPdHE T, T~40ug/ £ o9 H
QFoltn FAS L gtk 1Y BR FAAFAE FAYF SAZ Hdd 5 Qi
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BOD Conc.(mg/l)
= - N N w w S
o o o »w o «u o
1 1 1 1 1 1 ]

o
o
I

o
o

—A— Gyeong1
—e— Gyeong2

o

12 4-13 ZHA=X]2] BOD(2003H)

50+

]
—&— Gyeong2
40
L ]
_ 30+
3 2
g 20 \
\
10
—®
0 \?/xkfk‘ . : : :
0 2 4 6 8 10 12
Month
38 4-15 ZHEX X2 Chl-a2003)
3.0+
o =
2.0 R
= ¢ °
2 15+ \ /\ Ny
Z 3 /A
F 10 :/ 0\
[ )
0.5+ A/ .(A/O
0.0 T T T T T T
0 2 4 6 8 10 12
Month
a2l 417 AHEHSR 2 T-NR003H)

—A— Gyeong1
6 A ./\
. N\
5 \./ - /
E
S 4
S ot
2 o
8
2
A
0 T T T T T T
0 2 4 6 8 10 12
Month
J2 4-14 AHAM=X2l CODR003H)

144 —A— Gyeong1
134 —e— Gyeong2

11”\\/\ N

DO Conc.(mg/l)
=
1

94
8
)
7A
0 2 a 6 8 10 12
Month

8 4-16 ZHX=X[2] DOR003H)

0.40 A
—A— Gyeong1

0.304
_ 0.254
E’ozo«
EI_’ L]
= 0.5

0.10 °

0.05- ‘/ \><X 2/ \‘j .
0.00 \TW. \f/. T ,\VA/\S

0 2 4 6 8 10 12

Month
O3 4-18 ATX X9 T-P(20034)
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M 2(20024)
DO | BOD | COD SS | Chl-a
(mg/ ¢ )|(mg/ £ )|(mg/ 2)
0.4 3.1

NH;-N [NOs-N| T-N T-P

(mg/¢)|(mg/2)|(mg/20)
2909 | 0.023
0.072

(mg/ 2)
0.240 | 2.031
1933 | 2272
1.954 | 0.027
0.031

e
i3
d

PR g/ )| (g 0
6.3 12.8 19 34

137 | 24 | 37| 20 | 26
37 2.6 1.2
2.

-
o

o))

7

0.036
1.673
4.310
0.047

2 ] 0.048
1.757
2.231
3.281 | 0.064
0.076

ol

1
8 75
3.0
2.5

10 | 75
13| 73 | 106 | 28
28 | 83 10.3 2.4 34 1.0
27 | 84 | 74 | 25 | 66 | 51
g1 | 29 | 94 | 101
197 | 272

N
—

24 .
11.8
12.7

[

o
HO

[N}

[00)

22 | 80 | 131
17 | 66 | 93 | 38 | 52
16|78 | 89 | 20 | 58
u7 | 17| 57
15 | 39

7.2
6.3 | 129

© 00 N 3 O ks W N

—_ =
N = O

11.9
3.8
5.7

8.2 .
8.4 4.1

5.2 12.3

4.

5
14.0
3.7

5.0
44.3
170

1

7

6.3

2.2
1.0

2.

0.014

0.240 | 1.769

0.018 | 1.357

0.059 | 0336 | 1.672

.5 0.035 | 0.282 | 2.725 | 0.127

5.5 0.026 | 0.723 | 1.900 | 0.083

0.3 0.216 | 1.064 | 1.410 | 0.022

0.015 | 0.998 | 1.041 | 0.041
0.858 | 1.974 | 0.036
259 | 0.072

2.369 | 0.045
0.022

21.1
0.307
1.893
0.027

31 | 21
0193 | 2193
1987
2.170
2.400 | 0.060
0.061

15
2.866
0.083

—

74
24

10 | 75
13 | 74 | 102 2.8
28 | 84 | 107 2.9
26 | 84 79 26
24 | 82 7.8 29
29 | 82 | 108 4.2
22 | 80 | 132 5.
9.1

8
11.8
3.7

3.3
5.2
11

1

3

20 | 11
07 | 41 | 22 | 0193
45 | 03 | 13 | 0007 | 217
81166 | 753 | 12 | 0096 | 0300
75 | 207 | 1379 | 1.0 | 0023 | 0361
113 | 108 | 167 | 1.3 | 0036 | 0802

49 | 07 | 28 | 0567 | 0641
21 | 0017 | 1005

0.878

2.2
0.036
2.102
2.548
0.113

2.7 25
0.047
1.536
27194
1.921 | 0.072
0.022

1
16 1.2
0.022
1572
1.224
1.724 | 0.052
0.036

1.7
1.8
1.060

3.6

5.0
7.2 23.1
2.1 0.114

© 00 N > O ks W N

6.6

2.2

5.3
3.8

17
8.3

—
[e]

74

1.7

5.2 2.3

16
73 | 11.9

—
—_

—
Do
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M| =2(20034)
gu|TE| 4y | DO | BOD | COD| S |Chi-a|F 9% NH/N|NO-N| TN | TP
(C) (mg/ )| (mg/ ¢ )|(mg/ £)|(mg/ )| (mg/¢)| (M) |(mg/¢)]|(mg/ )| (me/2)|(mg/2)
L1l 6 1 75 1 1241 29 | 59 | 14 | 60 | 12 | 039 | 0883 | 1.742 | 0034
9ol 6 |72 | 135 | 19 | 47 | 13 | 18 | 20 | 0698 | 0115 | 0.823 | 0.072
3l 9 | 79 | 114 | 19| 57 | 13| 27 | 18 | 0116 | 1073 | 1.939 | 0.042
al 72 o7 ] 08 ] 51 | 11| 29 | 20 | 0482 | 0705 | 1.252 | 0.025
51 o383 102 ] 11| 16| 15 | 10 | 18 | 0135 | 2448 | 2606 | 0.031
AaA1| 6 | 24 | 83 | 102 | 24 | 35 | 18 | 13 | 24 | 0108 | 0217 | 0383 | 0.007
ey | 7 |27 | 83 | 130 | 26 | 37 | 47 | 191 | 15 | 0106 | 0280 | 0428 | 0.036
8 | 271 83 | 109 | 21 | 57 | 37 | 48 | 05 | 0.045 | 0334 | 0947 | 0.076
9 | 2 | 70 | 114 | 26 | 53 | 34 | 74 | 15 | 0279 | 0526 | 1.228 | 0.412
wlol 701 76 | 21| 40 | 24 | 90 | 23 | 0036 | 0513 | 0680 | 0.038
ul sl 75 105 ] 11| 38 | 87 | 218 | 34 | 0238 | 0.108 | 0375 | 0.017
2l 10| 78 | 106 | 15 | 41 | 124 | 144 | 21 | 0261 | 0260 | 0.662 | 0.019
L1 6] 75 ] 119 26 | 55 | 10 | 54 | 12 | 0293 | 0872 | 1.636 | 0028
o | 5172|136 20 | 47 | 12 | 12 | 20 | o6s3 | 0027 | 0714 | 0.024
3| 10] 76 | 116 | 20 | 56 | 13 | 39 | 18 | o072 | 1068 | 1772 | 0.023
gl 76 [106] 07 | 55 | 09| 53 | 20 | o521 | 0680 | 1.232 | 0.039
51282102 14 | 99 | 15 | 14 | 18 | 0063 | 2326 | 2484 | 0.044
BAAZN ol o4 | 83 [ 108 ] 28 | 34 | 09 | 15 | 23 | 0076 | 1323 | 1549 | 0.093
G Vo7 84 | 126 | 26 | a5 | us | 187 | 15 | ouis | 0759 | 1751 | 0.024
=5 g | 27 84 | 11| 29 | 60 | 46 | 370 | 06 | 0040 | 0314 | 1111 | 0.094
9 | 20| 77 | 115 | 28 | 56 | 33 | 88 | 14 | 0325 | 0350 | 1583 | 0.187
wl21 70176 | 24| 35 | 31 | 72 | 21 | o0s7 | 0405 | 0536 | 0.044
w16 ] 74107 15| 55 | g8 | 240 | 34 | 0776 | 0246 | 1032 | 0.032
! 9| 781109 15 | 55 | 38 | 149 | 20 | 009 | 0266 | 0.465 | 0.025
 FEAR  2HER
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Ao FElol gk dHEAHQ A= US. EPA W9 Environmental Research
Laboratory, Center for Exposure Assessment Modeling (ERL-CEAM)o|A] 7] 2.9 &
A3t 54 #7129 =dol WE FAeEd FERE sk HSPF(Bamnwell 5,
1981)(Bicknell, 1984, 1993)¢} 3std42d od#e]E 93+ Stream Water Quality
Model-QUAL2E(Brown, 1985, 1987), G 4vtAl A Fol| o3t A 42 =4 2 Hgfsl=
d&dt= WASP & 7HEstdieon, s Wedd #eRdd AGNPSE "=
Agricultural Research Agency(ARS)7} Minnesota Pollution Control Agency(MPCA)

2 Soil Conservation Service (SCS)¢} &5 o2 72a}3c}.

oje} & HEAFToA WASPS RHle Jidd Bd T HlaA AlFAe] 1w 2
g AgHa g RdzA 27123 WASPDI. Toro et al. 1983 ; Connolly and
Winfield, 1984 ; Ambrose, R. B. et al. 1983)oll4 oJ&] A& 7§14 4 WS T&f 27
¥ zRador AAdG AUEEel g3 YAHE e SH =4

=
5 gl Wk okt SISt S ANART BE UF P

oS5 9lsto] = TN Tt T4
T4 d3o] gy AHEH= WASPSY FZzad 5 Ay FEE gk REl
EUTRO5¢F WASPS 2R Z2adoA input 3t AA 2 H3S 98] 9=
95/96/NT tool] WASP Builder= ©]-&38to] AHA A2 =22 <=8t
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FH
A
3
>
X
H
ok
1o
o
El

2 g = 2 ¥ = 5 3 Hgsd
Aae) P et
& DO, 5D, CQAETS AAT F UE AR A | B2
Mt BOX NHN, NOSR, NON - wg Ao sAgiel 4gstel 287bs (oh2t2,
ultiple- anic— ic—
b Organic N, Organic P, | . yzzx9) yo13 28 715 o %)
PO,-1, Chlorophyll-a & _ }
! VTR g5 5 drasd A8k
A
4, DO, BOD, NH;-N,
B o] ‘}%g] Z%A]—/\}EH = Exiy_gj:]a] 7]_1: o {‘_i
NO3*N, NOsz, Oi*ﬁ*, = L] o 6] o ( ]'; ),
WARRS S C5EE Pl met $3bA FE R R st
] =2 2 B
TTE =, TI‘7] L= RO = le’ Zﬁ/goﬂ/\ 94 —’F—Z‘Jl EQ/]%]:/@ '5‘]—73
pH, ¢ZE % 5 (37} B2
0. 10 Aael wet 1, 2, 37499 S Aol
T8 DO BOD NHyN g0 g i 54 molaats
>~ = =
NOxN, NON, POCP | o) =y Hgma 5ol upey Qg el Ek,
o s
WASPS Organic—P, Organic-N, Eur Qoo ne THRY f_]_;:i— &
_ Al 35
Chlorohl™a, | sy awegea, w42, RYYR BE | o0
IHA el mEA =2 274 2o 7217 Agss nEZ LA =°
7]—1101 o = =2 o= 77 716 o o
6 SEE LS, 54, 3 Bol RS 4875
Network 2] 13} FAE e 54
w9 W47
=, DO, BOD, 9=, | L gapape] 5704 2 @skel Alztel W S | s,
NH3-N, NO3-N, NO;-N Walo] wojurasls a4,
MIT TWQN |, Phytoplankton-N, - Aol oo AFREAYY AT H & sk,
Zooplankton-N, PON, | - AA% BFeIshd Agn 2w A EESEY
DON, 043t % e 23 (@A)
A Gge Wi BT % olg A
el 4§75

3. WASP5/EUTRO5 <=2 2.3 (Eutrophication Model)

7h. E¥9 s

WASPE & 7o) =xp2¢l T2 73¢]l DYNHYDSS WASPSE o] Fojx] gl ow
Mo Zae AZgAY HEsi BRYgE & 4l WASPSE thA] Rt
®ojg = 9l EUTROGS 5482 § HEA 248 Rods TOXBR 145
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dow Koo EUTROSE AHE-stith EUTROS Rl ofsto] X9 7538 4
Hog= NH3N, NO3-N, PO4-P, Chlorophyll-a, BOD, DO, organic-N,
organic-P 522 FAHojglt} EUTROG: FAE 4719 7/, = #F3(Epilimnion;1),
A% (Hypolimnion;2), A Y& (Upper Benthic Layer;3), #AY3d}l=(Lower Benthic
Layer;) 0.2 tro] 2od & 9ty EUTROGOIA Zojahs 457t whg 122
B 29 42000 eI 2o S Hed EdaEc] =Y, e EYaE
o] Qs Yo FrEEAFIE AR Aol 3

o0
= =
T80 BOD, DOE 454 SHAE 9 JYdFet dZ2s o] At

MNHy
1 Fal - r
L PHYT

tnscarbon

o | [T
e

Secliment Atmos phere
2

a7 4-20 WASPS ZEolA s&lXIZte| &5 A8 2AT

. WASP5/EUTRO59] 323 E&d AHE&HE EFFXY

1) 7] 242

EUTROS #5919 ALAATE ofej7)e] Segment® /5™, #3402 +4%
kol mjdS EaA 2249, 339 md® shgs =2 it} o] wdo] AujHbgae sk

43} BA5A WAl olgH: AP nE WhA o BeF 2o maN,
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0C  _ _%( UXC)—i( Uyc)—i( UZC)+i( EXQQ)

ot (4-1)

FECE S (B, 5+ St Sut Sk

of7lel M, C #3d 789 A% Fxmg/l); t AZHday); SL: 2|F-=HE e
L A3t (g/m/day); SBr AAHORTEE O @ et (g/m/day); SK: & eH4 Wk
of og WF ®st(g/m/day); Ux, Uy, Uz Aol ek Zlojukgke] djgh 747}

o] #4(m/day); Ex, Ey, Ez: ZAo|Wa, fa, zlodake] gik4=(m'/day).

2) FAFEE FE A

o SFELJoHNH)

H(4-29]4 B3], NH(CDE CH-art83k ON(CDe] #a)2 Z7ksha, CHI-a4%
3} NH(Cle] 82 3Hagv.

dC, C4
ot = Dpayncl—fo)Cy + k87 2 ( K oot C, ) C o
Cgq
GpancPamuCy — kbl ZO(KINT+ CG)Cl (4—2)
Cl: % (mg/¥)

Dpl : CHl-a =& 2 APEE (ggy V)
(=KIR HIR(T-20) + KID)
KIR : 20C2] CHl-a £33 (day™ b
AR : KIR ¢ 2Z=HAA >
KID : CHl-a AF874< (day™ 1)
aNC : CHl-a &AW N/C ¥]€ (mg-N/mg-C)
fON : CHl-a AHI7F F7128 42 Wstets v (dgy )
C4 : CHl-a 9] &4 +% 5% (mg-C/2)
K71 : 209 71429 hRYotst 4 (day™ )
071 : k719) S=RAAS
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GP1 : CHl-a &% (dgay™ V)
(=KIC AIC G(I) G(N))
KIC : 20C¢] CHl-a HW3% (day™ )
BIC @ KIC ¢ &L=HAA
GO @ 2o Fom Qg A A

e AdARTo U (=271817)

10 : YA (Ly/day = g - cal/cm*/day)

Is : Chl-a 7<) %3} 3% (Ly/day)
GN) : dFde) oz A AR
( = Minimum ( KmNCJ:EICﬁCZ : KmPC+3C3) )

C2 : NOs&%= (mg/ /¢ )

C3 1 POs& = (mg/?)

KmN @ Chl-a A7l g N Wtz stas: (mg-N/ /)

KmP @ Chl-a /37l tist Pe] wkxslhs® (mg-N/ /)

PNH; : Chl-a ¢ NHy A&}
C 1 C 2 C 1 K mN

_|_

(= (Kt CO(Kamt Cy) T (Cit CH(Kunt Cp)

- 110 -



k12 : 20Ce] t=Yote] Aibst & (day V)

12 @ k129 SERAA S

C6 : DO%% (mg/?)

KNIT : A2ka}e] #lgkelzkel DO wEsHsE (mg-0y/ ¢)

o ZHAHNOg)
NO3(C2)-& NH4(C1)9] ®al& Z7}sbaL, Chl-a Ad3 NOs(C2)e] &a= 7hAa3ic)

iC, T-20 Cgq
ot = ko ( at+ Cg ) C
K o3
— Gpanc(I=Pxw)Cy — kop0ip ? o ) C,(4—-3)

K nost Cg
C2 :NO; 5% (mg/7?)
k2D : 20T @8 4 (day™ V)
02D @ k2De] 2E=XHAGAG
KNO;s : &2 Agklaiel D

o 21XHPO,)
PO4(C3) Chl-a AFE 3} OP(CR)9] #3l=2 F7tstal, Chl-a Ao =2 7HAsi

0 C; _ C,
at = Dpapc(l— fop)Cy + kg by 2 ( K et C, ) Cy
GprapcCy (4—4)

C3: POy &% (mg/?)

aPC : Chl-a AU P/C ¥]& (mg-P/mg-C)

fOP : Chl-a A7} f7]10.2 Wslal= HE (doy V)
K83 : 20T fr71919] 94kt 44 (day™h)

A83 : K839 21w 474

C8: 0P &% (mg/?)
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o ZFAAS] BA(PHYT)
PHYT(C4)= Chl-a9 A% oA Carbon® %S ow|al, Chl-a AFEWE =
Zhekal, AbE 2 58 AARvE At

v

0 Cy
5 = (Gw — Dp — —) Cy (4-5)
C4 @ Chl-a9] &A% % (mg-C/2)

(=Chl-a*acc)
: Chl-a AW Carbon H]& (mg-C/mg-Chl-a)

VS4 - ARE = day™ V)

o EF27 -7]E(Carbonaceous BOD)
CBOD(C5)¥= Chl-a AFE & ZF7}stal, CBOD(CH)9] #aiet 34 2 NOso| &4z 7+
28}

0 C; _ Cg
ot = aogckpC,y — kDﬁ%ZO(KBoD‘FCG)CS

V 5. (01— fps) ijkZDgT 20 AQL)C2 (4—6)

D 4 14 Kyos+ Cg

C5: CBOD 5% (mg-C/#¢)
acc : Chl-a AW O/C ®]& (mg-Oy/mg-C)

kD : Q—/\]-/\ /\]—.]__ (day 1)

KBOD : &4Fa9] AlgH1IAkel DO9 vHEsbs % (mg-C/4)

DO(CO)= AE719] A7]oll F3bE=ete] zole] w3t Chl-adl FFEo= F7letal,
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CBOD(C5)9] %3, NHo] %3], 4% A2 F3H(SO0D), Chl-a 3507 7agth

0 Cg 32 48 14
ot = kZ(CS_ C@) + GPI[ 12 14 12 (]-_ PNH3)]C4
- C 64 C
- T-20 (_ “~6 _ T—20 46;
kpfp (KBOD+C6)C5 14 k12‘9 ( T+C )Cl
— DDt?ngO_ %kIRHT “Cy (4=17)

C6 : DO =% (mg/2)

k2 © A&7 & (day™ )

CS : X3D0 s% (mg//)

SOD : A& 8+ (g/m'/day)
S : SOD9] >=HAA T

Inel

o f+7142(0ON)
ON(C7)+= Chl-a APEE F7}Fstal, ON(C7)9] aiel o= 7hadgitt

dC;, C,
ot = DpanfonCy — k715 ( K pct C, )C o
V s (1— f)
Sy Co (4—8)

e #7]21(0OP)
OP(CR)¥ Chl-a APEE Z7}slal, OP(CR)e] H3ajet I Ho =z 7hasit)

dCg C,
= DpapcfopCy — kgbg 2 ( ) Cy
ot Kopct+ Cy
V o.(1— )
sdD D8 C, (1—9)
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C8: 0P &% (mg/4)
VS8 : AHEE (m/ day )
D8 . &&4 OP H|&

t}. WASP Builder

ol

2 AT e AHAAFA ] 74 955 98te] EUTROS AR ES ARS8l o,
2 AP 7] out putd *edf FIS A=Al A
o)A B 28y YE5dS WASP Builder® AAEe] APA|71H A&7

i

=
T

Aeshs g5 delqur ABdelde #ES Hvd nelFre Angorn He
& Ful, 98 oA Ane £4% QuEE st b X AFlNE &
A dZe] EUTRO5S Y%E5- toold! WASP Builder® A 3dste] w48 A-=]799

1) WASP Builders] &%

E Ao AFEE 9= tool?l WASP Buildere th&3 78 A o] it}

O FTE Alele widT 253 Ad¥oA o AIHE F33y kS =4
sl s 4= 9l

@ WANS 1FES 92a4 A4Hos ¥4 ¥ 5 Avk
E
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5. me] dEAn 74y

7 48R IF

WASPSS] Q1EARE F 1009 Do trold glom, 7 1§ geEARi:
e} 2,
- Data Group A - Model Identification and Simulation Control
; Model identification®] 2™ ¥} segmentd] &7, #4 FAgLE = wo A7k
WA % EY AL e B gn Y
- Data Group B - Exchange Coefficients
el g 4n 4
- Data Group C - Volumes
L &3] Rug g 9
- Data Group D - Flows
L AT ER R B 0B BE AR 9
- Data Group E - Boundary Conditions
DEEE AAlwE 9E
- Data Group F - Waste Loads
;Aedd 2 uHeAdY Yol Wi AR 4
» Data Group G - Environmental Parameters
D aT7re] AR EX QY
- Data Group H - Chemical Constants
; TAsEY §].3L;<4 Ex 9 W4 7k
- Data Group I - Time Functions
L ATIER HE5E W AR BE Mg 9
- Data Group ] - Initial Conditions

; Segment ¥ X7|T% #S 9.
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5
IN'
>~1
>
o,
do
24
é

O
i
ox
w
@D
Q
2
=3
2
X
o,
2
:1m
Ji

Segment A5
Segment®] A4 &
(Dummy)o] 22

<
BAATAE Aol DA 7] wiel FAHQ] TGS TASA e Aem

A= [ R B S o] = e
Ueh} £A4e FHREL 2 oust g Ao Busel fiudony TR
2 #o] 249 BYS THHY

¥ 4-30 Z+ Segmente| =2/ M

Segment Surface area | Average depth Volume
number (m’) (m) (m')
Segment 1 551,250 5.0 2,756,250
Segment 2 340,000 7.0 5,880,000
Segment 3 720,000 9.0 6,480,000
Segment 5 920,000 13.0 11,960,000

<19 4-22, 93>S WASP Builderol A 18 Co At 1% Do S2a8 3}
WS YERf A gl
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Hhedimk @ g resnl 7 b wEkap R OVEAPE F'_
Hygruilic cosficiant = mor depis jobLLT RO
Pl @ spare) T e deo (DI L

e ] _ cowca |

a2 4-22 Volumes Window a2 4-23 Flows Window

molstagt ke Al ol Fe F9% fEo Dok Tkl M o)

AR 10029 AW UEFEES ool FARE WA o5 74 &
Foom faEE AABER sl Az WMol me Qs <1y 424>

2
WASP Builderld 71§ Ee] AR F4me] g0 tigto] Azhd gedd 5
A%Eg el ot

a2 4-24 Boundary Concentrations Window

2t WA R g

B 7ol A= EUTROSIIA Relg 4 Q= W/le] vis % 12712 ol43hqe

- 118 -



1l

AA5A o)

el 7

o

e

=

=

25702 A4

=
K3

P
T

/(\)]_

[e)

]_O

H
“

42709

=

o

H,

aig

BAAG 9 o viAdsg o

i Tt

R

7|17ke] A QAR el 29

WASP Builderoll A v 7|7, §E-g-4<roll wjsto] 29 shd

ol

kel
=

Aol

-

R

Car i =TT

gl AR5

-

R

s

0

1y

=

a2l 4-26 Constants Window

Gikos

ey
eyl U TR TR

=

L

Al ko]

}

°
psl

5 T

[

520 1)

o

LI

Ll 303 T4 il

A e

a2l 4-25 Parameters Window

<a¥ 4-25, 26>
o,

3

=

o

?l,

%

_15_.

A

G

o}
o}

7], HFuA e A7), 3t 3

i

;oE

™
i

B

F glovt, AR

&

O
o
BH
)

=

Br

4 3}

o)
% H

e dete] A

WASP Builderell Al AJ7F3

o

L

loh <8 4-27>

I

JEE 74

o<

™
N

ol
Bl

- 119 -



sol e e

T = T
pe s
:; H; CONT g w9l
11 K1320C | 20Cell A1 9] Asukg-&, (day )
NH3-N 12 KI1320T | A<F119) 221 A4
13 KNIT A3ukSA] g4 9] half-saturation(mgOy/ £ )
21 K140C | 20Tl 9] &3}t w34 (day )
NOs-N 22 K140T 24210 =R A A F
23 KNO3 EHA 3FHES-A] 8- 2F A 9] half-saturation(mgOo/ £ )
91 K1013C =714 20 771848 (day )
Org N 92 KI1013T | 25919 L% R A A5
93 KONDC | 20C AYZolr F71d2xe] Eaukse (day )
94 KONDT | 7% *934 ZHAASF
PO4-P 57 PCRB LlH A3} ghao] H¥)E, (mgP/mgC)
100 K58C F7191¢] #7158 (day V)
Org 101 K58T *¥*1004 LT RAA SR
102 KOPDC | 20 AYZolA #7]¢lo&ajit-3& (day ')
103 KOPDT | &<F102¢9 2=RAA S
Oy 81 OCRB  |ZFW9] At2s} g9 )
71 KDC 20Tl CBOD®ll 9§ 24258 (day )
72 KDT AT EERAGAF
CBOD 73 KDSC | 20C AYZ=olA CBODol 9ldtita A AE (day )
74 KDST Fa 739] 2R AAS
CBOD-3)| 9Hg-A] &FE4FA 9
75 KBOD .
half-saturation(mgQO2/ ¢ )
EENEEETEATT =
! [ TTRE CHY. T0HE
i'f t} _I'- 1 '!'EET\ILIL':":.:I £ T Fuaiars
[ 7 EGIRATIERIAT, e
!E r.rli -r::-:'-"'-u;;'r Tk R

| E
Tk WO ek | TEAFR L b e i il W o

o

% 4-27 Time Functions Window
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31 EUTRO5/WASP Builderoll 4] Output 3FH o238 7}7be] Segment™ F 4271
o] o AFE Yehd 4 g, ofdlle <a¥ 4-29~32>¢] BE segmento] Al BOD,
Chlorophyll-a, T-N, O-Poll thste] 2o ZA3Z vehfdct

T T
saatf ! satsitf [ !
L] Fwm Fus Hrvwr=:  Anaies
Fesnem el W e mem Tl 1
e | e |
Cag Fogan rang Fogan
[ i [ i
 Pasars = Ban  Pasars . Ban
e o ] e o T o j
Bopmmid 00 WA W SO ST D T el LR T TR TR T T RE RN R
i I T L
. LARET i da o T i
e e — O | e e — O |

a3 4-29 Out put Window of BOD I3 4-30 Out put Window of Chl-a
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a2l 4-32 Out put Window of O-P

<3 4-32>9 L}E]r"H AT K140C9] AR&-#ko]l 0.01% %‘i@cﬂ 009 Ht} 22> A
D09 FE7F 75~89mg/ ¢ 2 FH o= mol ddo] Ao dojur] S whgdgh A
ow A7kt

B R e AYSe 48 adshA dterns N A5 3t st =4
S Eosigitt 19929 ARE o] &ste] BA A AFX 9 & dAsta e Ao
2 gelFQlry. ndlo] BAAIN}E <Y 4-33~36>0] et T-Ng-e #7144,
ARUobd dAa H A dA 5 e &3 Ao, T-Pite #7103 7] 4
59 S OF Felth ZF Segmentoll Mo dudtAls <ad 4-37~40> B <&
4-33>] YEpd wke} 2ol BOD, T-N, T-P, Chlorophyll-a®] A5} ALtz e
of thgk @A HeE B, BODE 0.63~090, T-N< 0.81~097, T-P+= 0.75~
098, 12]a Chlorophyll-a®] d##A= 0.77~098°]% oW, AHAAFA o] 44 R

r

o
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¥ 4-32 EUTROSE 0|38t Zojof AtSE AEgt Hl W
2= 2= [e) E.Xé%)\'
TN EE| oy | MenulM e P ] ] ]
5 s [7] %-3k] Il AR N B35 | 295 | 255 | EdT
(97) FER
11 | K1320C | 0.09~0.13 | 0.09 | 0.009 | 0.09 | 0.09 | 0.09 | 009 | 0.09
1.08
NHs;-N| 12 | K1320T (101 1.08 108 1.08 | 108 | 1.08 | 1.08 | 1.08
13 | KNIT 05 1.14 - 2.0 2.0 2.0 2.0 2.0
21 | K140C 0.09 0.09 | 0009 | 001 | 001 | 001 | 001 | 0.01
NOs-N| 22 | K140T [Iﬁ)% 1.045 | 1.045 | 1.08 | 1.08 | 1.08 | 1.08 | 1.08
23 | KNO3 0.1 0.22 - 0.1 0.1 0.1 0.1 0.1
91 | K1013C 0.075 0075 | 015 | 001 | 001 | 001 | 001 | 0.02
92 | K1013T [1.0] 1.047 | 1.08 | 1.08 | 1.08 | 1.08 | 1.08 | 1.08
Org-N| 93 | KONDC 0.0004 0.0004 | - - - - - -
1.08
94 | KONDT (101 1.08
PO4-P| 57 | PCRB o.o[g~0§£47 0.025 | 0025 | 001 | 001 | 001 | 001 | 001
100 | K58C 0.075 009 | 0044 | 022 | 022 | 022 | 022 | 015
101 | K58T [1.0] 1.047 | 1.08 | 1.08 | 1.08 | 1.08 | 1.08 | 1.047
Org-P| 102 | KOPDC 0.0004 0.0014 - - - - - -
1.08
103 | KOPDT (1.0l 1.08
0, 81 | OCRB [2.67] 2.67 - 267 | 267 | 267 | 267 | 267
71 KDC 0.16~021 | 0.11 | 0.039 | 0.2 0.21 0.2 0.2 0.05
72 KDT 1['103]7 1.047 - 1.05 | 105 | 1.05 | 105 | 1.05
CBOD| 73 | KDSC 0.0004 0.0004 | - - - - - -
1.08
74 | KDST (1.0l 1.08
75 | KBOD 05 05 * * * * * *
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5
E
3 os]
@

[

Spring Summer
B Simulated 1.19 0685
0 Obsened 12 05

Season

Chl-a (mg/l)

0 .
Spring
H Smuated 114
OOmsened | 115

Spring | Sunmrer
Smuted | 0757 0417
0 Obsened 07 037
Season

Fdl

mSmiaed | 00567 0.023%6

OOsened | 006 0

00197
0015

a2 4-33 BOD, T-N, T-Po| AZx[e} o Fx[o| AEH Hlil(seg. 1)

BOD (mgl)

Simulated

O Observed

Season

S

E

?

=

©)

0
Spring Summer Fall
Simulated 102 9.21 6.32
0 Observed 121 47 5315
Season
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Spring Summer
Simulated 0.633 0407 0.361
0 Obsenved 08 03 0475
Season

Spring

0.0554
0.09

Simulated
0 Observed

Summer Fall
0.033 0.0249
‘ 003 ‘ 002
Season

a7 4-34 BOD, T-N, T-Pe| AZx|e} o Fx[o| AEH Hlil(seqg. 2)

Spring
Simulated 0.869 0.93 0.651
1 Observed 1.8 0.85 0.675
Season

Chl-a (mg/l)

Surmmer Fall

B Simulated

[ Observed

T-P (mg/l)
o
S

B Simulated
0 Observed

a7 4-35 BOD, T-N, T-Po| AZx[e} o Fx[o| AEH H[il(seg. 3)
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&

3
E
8 o5
@
07 .
Spring | Summer Fall
H Simulated 112 0.757 0.531
0 Observed 13 06 0.75
Season

157

S 104
E
o
= 57
o
0+
Spring | Summer Fall
H Simulated 1.7 642 455
] Observed 12 54 257
Season

8+
~ 06
>
E 04
Z
= 024
O+
Spring Summer Fall
mSimuated | 0667 0.566 0542
] Observed 07 028 0.5%6
Season

07 .
Spring
Simuated | 00616
OObsened | 009

Observed(mg/1)

a7 4-36 BOD, T-N, T-Po| AZx[e} o Fx[o| AEH Hlil(seg. 5

25
R® = 09043

135

Simulated(mg/1)

&l 4-37 BOD, Chl-a, T-N, I2|1

125

Observed(mg/1)

R® = 09479

.

25

Observed(mg/1)

Simulated(mg/l)

125
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Simulated(mg

/)

T-Pel 2% ZItel

006

Observed(mg/1)

0065

Simulated(mg/1))

At

T(seg. 1)



45

3

) 5 085 5 0097
= R =06321 = R®=07783 = R® = 08953 =
[e)] = o)
E 00 2 0 2 o £
2 deon 8 5 5
0(6 14 od 0 00
’ 0 136 0 08 0 0091
Simulated (mg/1) Simulated (mg/1) Simulated (mg/1) Sirmulated (mg/l)
a2l 4-38 BOD, Chl-a, T-N, 212[X1 T-Pe| & Zute| MEtE(seg. 2)
185 10 0085 5
= = R® = 07879 = = R = 09155
o > ) o
£ E E E
B 3 ¢} B B
s s < s e 0
7 o @ [}
8 8 o |oma g 8 Q
0 0%
0 12 0 0085
Simulated (mg/l) Simulated (mg/l) Simulated (mg/1) Simulated (mg/1)
a7 4-39 BOD, Chl-a, T-N, Z22[X T-Pe| & Z3ulo| AtntE(seg. 3)
135 13 08 0095 ®
= R® = 08368 = R®=0979 = R®=08138 O 2 =
(o) o)) o (o]
£ O £ E E
&/
3 0 /0 8 3 8 ?
2 a ] s O
Chi-
: 2| 2| 4 : L
0 0% 0 0%
0 12 0 13 085 0095
Simulated (mg/l) Simulated (mg/l) Simulated (mg/1) Sirmulated (mg/l)
a2l 4-40 BOD, Chl-a, T-N, 22|12 T-Pe| & Z1te| MEE(seg. b)

- 127 -



I 4-33 EHoi| zheb AhEtEbA4

Item SEG.1 SEG.2 SEG.3 SEG.5

BOD y = 0.9937x-0.0882 | y = 0.9197x+0.1363| y = 1.0197x+0.1395| y = 0.9758x+0.1628
R2 = 09118 R2 = 0.6493 R2 = 0.7484 R2 = 0.8754

Chl-a y = 1.0842x-0.8795 | y = 1.051x-1.1354 | y = 1.0401x-1.7546| y = 1.0809x-0.5902
R2 = 0.9573 R2 = 0.7902 R2 = 0.8247 R2 = 0.984

T-N y = 1.0667x-0.0392 | y = 1.03156x+0.0373| y = 1.0145x+0.0223| y = 0.9869x-0.0314
R2 = 0.9754 R2 = 0.8996 R2 = 0.8624 R2 = 0.816

TP y = 0.9969x-0.0031 | y = 1.1177x-0.0008| y = 1.1259x-0.0088| y = 1.1159x-0.0083
R2 = 0.9868 R2 = 0.8869 R2 = 0.9363 R2 = 0.7598

AAFA 2] AFAde= <29 4-41>3% 2 22v); segment o] 99]¢] A

X o] AZX9} 74749 segmentol| Ao Hitgtao] Hlalo|BE QA7) 9lE F 9l
%

SHlTh < 3, 4, 58] FHAHTH, 152 6, 7, 899 —’Fél‘%ﬁ%k, 7he2 9, 10, 11€

of SANToR s AZA9 dEAT wmeldth <18 4-42>0] vepd uisl
P 0.73

2ol AEE A##A HY9E ®d BOD 078, T-N 0.72, T-P 183 Chl-a¢] A+
#IAA = 0520]9 ) Segment3ol A1 ¢] BODS T-N, T-Px= AZ&x 19} AR 7} 2 X
AT Chl-atw= AAMAI7F 452 2o s i 7F = doh T-Na-2 7712

}
=
A 59 S &3 Aoin, T-Pe f71¢l3 F7] <k

o zk< HF %MDP 2 Age mejol A 49 Segmentoll M Sl oA ut

b

o
[e]

o

oX

(X

B>

>{E

rﬂZ

o,
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% —~
E E
g i
2 5
Spring | Summer Fall
Simulated | 1.052 1.066 Simulated | 10437 9.363 10.623
O Observed 1.2 1.5 0 Observed 5733 10.233 8.867
Season Season
1+ .08
~ —~ 0.06+
= >
E o054 E o
z o
= = 0021
0+ 0-
Spring | Summer Fall
Simulated | 0.69 0.747 0914 Simulated | 0.04695 | 0.03697
1 Observed 0485 0671 0.992 OObsened | 00245 0.0165
Season Season

a2 4-41 BOD, T-N, T-Pe| AZx[e} o Fx[o| AEH Hlil(seg. 3)

155

-
N

05 5 0.07
y =0872x — y =09588x
R® =09368

y =11275x
R? = 09203

y =0.9
R? =0.7879

0
O |1+

Observed(mg/I)
Observed(mg/I)
O
Observed(mg/|
O
Observed(mag/I

o

. 0 125 0 105 0 0.075
Simulated(mg/I) Simulated(mg/l) Simulated(mg/1) Sirmulated(mg/1)

8 4-42 BOD, Chl-a, T-N, 22|11 T-Pe| 24 Z1teo| AztE(seg. 3)
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o ZHgY RS
AR 2] Seg2014 BOD, T-N, T-P9] #ej2d=
Z7k&o] wel BOD, T-N, T-P AR zHE 2010 Eol = 2002l 1] )

36%, 20%%= 2474 S7kskdaL, 20164 Eoll=

wo| Ak AT} 5

Tt 38%, 41%, 27%, 20201

43%, 47%, 33% =2 <3{ 4-34> 2 <I¥ 4—48>7Jr 2ol Z¥zt S S

I 4-34 Seg.20ilA BOD, T-N, T-P2| Zef=+H

Ao &

-||

:l_T|_|_

Wit 33%,
wole B

20024

20104

20154

2020

2l |BOD

TN

TP

BOD

TN

TP

BOD

BOD

TN

TP

30 | 0.79

0.800

0.0588

1.10

1.18

0.0705

1.22

1.22

0.0790

1.30

1.36

0.0864

60 | 1.09

0.930

0.0897

1.44

1.42

0.1080

1.56

1.51

0.1210

1.66

1.67

0.1332

90 | 1.82

1.020

0.1118

2.04

1.59

0.1345

2.14

1.72

0.1506

2.23

1.90

0.1665

120 | 1.76

1.090

0.1269

3.09

1.71

0.1535

3.49

1.87

0.1716

3.95

2.05

0.1901

150 | 2.00

1.060

0.1260

3.09

1.67

0.1519

3.38

1.83

0.1704

3.70

2.02

0.1882

180 | 1.89

0.924

0.1067

2.87

1.46

0.1287

3.12

1.61
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1.41

0.0822
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0.0551
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30 | 0.54] 0.936/0.1109| 0.64| 1.570|0.1178| 0.68| 1.560| 0.1410| 0.71| 1.790| 0.1303
60 | 0.64] 0.980|0.1211| 0.87| 1.660|0.1383| 0.93| 1.700| 0.1634| 0.98| 1.930| 0.1646
90 | 0.83] 1.040|0.1324| 1.04| 1.770|0.1599] 1.10| 1.860|0.1878| 1.16| 2.100|0.1975
120 | 1.55] 1.100| 0.1445| 1.74| 1.880| 0.1799| 1.81| 2.020| 0.2099| 1.86| 2.270| 0.2276

150 | 1.84] 1.150| 0.1534| 2.49| 1.970| 0.1953| 2.57| 2.150| 0.2274| 2.65| 2.400| 0.2503
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184 //ki.\.\\,\'_.’_k__,

S 124
© .’/././_/./——R-\-\H’_.’_’.
Z 0.9

*q

BOD Conc.(mg/l)
IS

0.0

— T
0 30 60 90 120 150 180 210 240 270 300 330 360 390 0 30 80 90 120 150 180 210 240 270 300 330 360 390
Days Days

- 134 -



0.18

T-P Conc.(mg/l

0.27

0.24

0.21 4

0.15

0.12

0.09

0.06 -

0.03

0.00

0

T

30

T T T T T T T T T T
60 90 120 150 180 210 240 270 300 330 360 390
Days

32 4-45 Seg.5 oAl BOD, T-N, T-P2| &aj 2 of

- 135 -

[}
I~

=



NS

14

ﬁo

—

NH
N

o

AeAs dde=

1
T

Aol A

BOD, COD, TN, TP, Chl-a’s

1

e

Z}ol]

]

8

]

&

bk olel@ +

I3

Faz

]

12

o]

pjJ

}

A%/}

bl
HA A

o

I

AA]

=

=

17}
H7F 28

¥

Eul

olo] ¢

-

L

149

I3

Abgtel”] o

-

R

AR}

feh e

I

2

il

H

%

G oolth aEy Al ge Ae asw

7}

stz Aol 2

)

48
Qush vergAol

i

0]
pEs

fez o o

the AR 7PN 2]
[€]

i

0]
pEs

A L8] ool WA AusA A7

b

- 136 -

[€)
1

o]
T«

2

o]

=

=

T

717 A A s}

T

=

=

1 2]
AEA
b,

0]
his

A

s

3 oF

483
.

=

o
5

Foi of

o 24
[e)

g}



A2 A7A A8 e

AE7A 2"l (Expert) & “HE7beF e A4 58S zhs 2ZEY o] AA” o s
o]

g =xw A
2 5o meh ARG mESH, A5Y g A9Eel gt AT otk AETH A
2o 443 w9z 47 28 Aot ageE

=
(Knowledge Based System)o] ®t}. & Hi

=) LS - Elil
7} Azdold “ARANS ARG olF HPOR welH FES UYstel AEL &

7 ARAA LR 5
=

A8 5 A1, Ags gl £39 FA glom, A

Y. A&7 2" Y 7=

TAAR] A7 =)0 e Agwokl wel w9 tgeiA 24T & AW

APAQ BY2 ofgfl <2 5-1>3 Zrh AAHo|ae A4S qrFolu ZH¢) 9
o & FHsto] A F= otk FEIH AWTee o] AXE ol&dte] AHEAL

A ARE AFseh. Aol zd A& AFste AAAE A AR S A4

3 2H(Knowledge Engineer)e} F-2m, A2 x}= 2F4lo] sdo)de] Ao gk

A7t ARt diboges bgE AL7teiy A4s FEeY Aeass

ggato] Aol ne] FHYPH R A4S :=(Code)dt sfoF et

- 137 -



——
e g
.
N [lb=4
D T
=
B R T — KA | N !
B —— ugal=| !
el —2 1
5 SR ; g
L1

Aot dnkA oz foly(Data), A E (Information), A
§57% s 3 “ARE Hot AAgsta sl 27e
2 AT stk o7|A Jdste FHRE FxI oA *}%Qi atols wrt

o = U skl olsi7be dH=S sk Aolth vhE SHdllA Aot ‘A
FEIZF AsAor Zhester 2o AREA M, B 2AE ddse U, 2
Zk Ad el e T EokskH w3 o]Zls 718 ¥Al(Relationships)E B3Hth HE7t
Al ol A o] 2] 42

- 138 -



kol

o

el 2 Ve

TEE 7HAoF & # ofyet FE

€]

1
s

o]
AN

o~
I

3 &
wojx] Sltk. o] Aol o

o

4

%%

A

% 40] we}
/;]

T} o71A &

T

9

?.

=

of APste AREAFe] AES WobA, A Aol o] A

& AFES} Aol FAl o]

Al
2]

A
b A A o] o] %)

[

How An

s

-
at

5] &=
95

gt

s

1

ApgAre]

Lot oF
Gl

1

e

o

A
8
FEe WHoz @

|

A

@ 5
o} ol A4

A4

JJJ

Azde] g

1
o

3

Alell o] &

Ho

=

-
-

B
22

—

<

)

F74A] =,

fA

z

A%} v}

)
w

Fop A4 Hlol Srjshe]
£ $49 F4% oy

S, A Aol

5

i
Mo

o)
)
_ZT

It
- 139 -

o
A

P
T

=

-

=
=

1

=

, ol Al 7HA

< 7197t A

AE7t Azde] E FE 7TE
==
2

ot



Al
Al

“E

=
T

-

S EIELE)

],

S

-

L

s

0

(A = B)gta

-

1, o)A B9 A = Bt

s W

[

(o2}
=

ol

FEolghae
o
=

A2}

]
&
T

o

Fol

[e)
o

4’ (B)9} “an

-

L

1=5

S PR EX R ® T T B o)
&= LN oW B W WA
2 L SRy ﬂﬂ ST TE e fm
fA e ° i ﬂN_l . W
woNr e x E do B T M i
R T o ﬂ%_%ﬂmwmﬂ%ﬂ
— oR
Jo M mmc i GO -l - A& < W
Tl izﬂﬂﬁmu%mu
= ° o Mw ol ol oy TF fw umu m Clggv
%ﬂw@%_@n DR BT MBIy
st il o e orR .AT o0 _,E E
:.L = E_L xr 0 Et __ g
SO - S — + 7T B 2 o
xR B 0 N K < ol
o= T . = o 2 e 2
5w = G N o e
W= c 2 E T T N
e i B oy 2o P
ﬂxﬂ%ﬂﬂ Mmdhﬂmo%ﬂ Jo
A o S-S A N
T @n o 5 W oA BN T g
Ca w% Mm m_m — mo o N+ m Mr = MoRr
o2 0 . .
Mﬁ%ﬂ%ﬂaw %_,meﬂ%hﬂmmﬁr
— K = © £3 Wﬁ — w ! o
< H X 7T = B R e o
e % BRI
S oom o Do Jo N o LT
T "o R o BN o < =
A @ngﬂy_ﬂaiﬂﬁ
= g B LIS
T Ay it el = N o
Mr = T omo 4= A TR s o 5% mrL -
w AR Fag T EE T _ow
— o Wﬁ =1 o B il Wl =0 0
W o o o < o= X T oyt
FE T Ok = SR W
iy W ol D S ) . N T o
ﬂm_l o \:, ﬂ/uA 1_/r — 1_ﬁl 1 ,ﬂl EIM Ot EE
7 oE X ¥ oowm - T T oI
. T o ® AR -l L -~ SN A R
TN SR R Mo = N of o N

el it

1

°
T

El

5

ol A ofw Hefe] ¢
- 140 -

=
3

o] Ml Aol AFAY
mela g 22, ol Al ZHA7E ek

(conflict set)s YH=Th



3
el it e
J

I3

]

Z
=

o] e Azt 3

t}. 7}

R

}

[e]
k<]

=
ha

'

1

°
pul

Hmatching)

H

.
R

I3

=

120 Aerol e
A

7}

O

o

2359 A1 e A
=

o AF FAA 4

]

pzs
=

A 2] v o] WEo] B, Az

2

-
L

3

=2 0|3

of
)
N

o

S
A

=
=

o]

=
<

yS|
=

ki, o 7t

5

o™ o3 (hacktracking)

o}
kg

1

27 F2o|t}. o2& PROLOGE 543} $4}

A

AR A}

A
b, o] shael ehy

M 7he g

HA

=

e
A
)

=
=

bol, o]710]

=

=

I3

S,
g
2

I

st W9

S

i
PIY 22

E} Y

=

2ol

z%]:

Atk o] miel

o~
I

1
9]

=

AL

4 7
ok T mlE] 7ol AR A

oo

0
p)

iy
-

ol A

O]

|

o
R84

=

+ o]

°
pal

]

o 43 gE

-

=]

A48 50l oz el A
AEAA 28 A S

jEouee

[k o

el

_(H

of

AN

,;L

A4 Wo] 28]
Knowledge Engineer)2} il

-

T

AFE e A osE AT

1

T

T4

19

A

s

Hl o]

7l ol et B wde, A

1
(e

3}

)

)

el
ilin
o
<

- 141 -



oF(domain)ll ¥

W
o]

Lo

B
Jo

A

o<

+

J2] A XHSOP : Standard Operational Process)

Al o Ap-oll= Al Azt A7 A14 9

|5

Z71 A4

o= 7

w4

o

o

ojy

X
X

s

A

1

ko)
pl

497t ek, weh

Ah oz QY

So] &

Aste], AFE7}E0] 17

A3 ofele e

]
H2
s

o 2

=
=

3]
3]

b A2

T
p 4

71 A 7bel el
PR gl el whA A

AyHg e ALt A= olsfstal
14

%
QS

1

°
pul

ol

487} A

1

e

Fo}. McGrawe} Harbison-Briggs

I3

Ho F8

F87bs

k<3|

ﬁo

A7) wle] W
ZEERTE

1

°
=1

Eikin

3L

d 52 Aerts
[€]

Al
2

O

=
—1 71
A, A

3]
F347}

3]

=
A

HAl =]

5

Al S
=
M[ .

2, Al=gl i Foj o], eja ¢
o]

1 It McGraw and Harbison—Briggs, 1939).

atof A

0] o =
A= T

tel WAe &

A

o~
T

7ot
Al 7HA e

ol’del vl 7HA

o~
=

257
bl AEAS gHsES o

A

=
A

)

o,

-
R

of Wi A4

—_
file)
=3
N
H
;OO
a
N
B

o
vze)

F))
ofy
G

Hr

- 142 -



il

—

o
B!

o
o

—_
o

ojy

]_

7] @A &

N

ilin

il

ofp

—_
o

al7]
vl

X

iy

o
el

4) AZE7pA 2

<€l
Eay= R

st ofsh dah AR, Az Adst AFEA

, GEAE, 5

3
o

Ho

) B M &

JJo

-
GRS

|

o

=

S

b oAz

3|
Nl

g 9

Aol +AEA

2~
T

g 7
DELAQUA(Deep Expert system LAke water QUAlity), #]

= X~
, 2T

SECEER

o
2
(EXpert

3t

R4

o] Atk

& EXPRESS

e 4952 8 9

S

Aol LS A
system for Pesticide Regulatory Evaluation SimulationS)

LAATI= A

=
=

=%
o

2. WeBIS 7i &

7}. WeBIS A7

o 38 Az

2 7

=it

FE A zdolth, WeBIS

JJo

Web 7]5ke] Q1&4]

WeBIS+=

- 143 -



gl (Rule Based Inference System)2. 24 Ruleg A2 #A %=(Knowledge Diagram) & Hj
= A #E sttt WeBISE 5338 f2 o] HQ3dk 2bsstel oAAA Al ~d S
theket 7o) Fojx|= Adetell A, 7IEF dEvke] A4S VMo s EAE s|Asfof

S A% 2 /e ZRadYe B YAOES NEs E8HOR AY B

N

WeBIS7} Al&dl= 715525 A4 #A % (Knowledge Diagram)E ©]-&3F #]2] 9]
T3} ==(Node)9t sHar#(Link)E o] &3k A4 A xe] 24, 153K Grouping) 7|
5o A, Al AAL v|wro g F A|AES g o
q

)

Flow& I1¥o2 ¥d A3 3§
TZo AR AAE 2P ¥, How 1, A4
A o] 7]k Web/Mobile #lo1#] 9] A4, HTML/ASP/WML o] 9] g KA,
oA W Zt¥ QEAE (Object)e] e, thefe H=a Wy A&, Rule Aol o5
& Z2 a3} Ruled] ¥, B} &8 TR Rued #ste] +d 7}, COM
g ej o] Rule Engine 2 & Multi-platform A %] <

i)

)
o
of
ot
ox
fols
&
o
o
o
o
(o
fr
=5
y

Jfe
ol
e
o,
ol

|

e
)

| A 98 B HEE

[N

&

oo

Nawigation Diagram Editor Templete Editar
Navigation Diagram Generator - Templete Repositony Knowledge Source

Wab Pags Genarator Knowdedge

.-—"!—
S il

W'E‘BI Koo ledoe
f Acouisition

Autornatic | Manual Input

HTML Files by Knowdedgs Enginear

‘Wab Servers
Web Browsers —
Automatic Genesation
—

a3 5-2 WeBIS - The A. |. Website Builder

w549 A, A4 BAEe W F Y ol A% gHom 5%, A4 B

- 144 -



He gelel Rue WACR XLad A4 24 £4, 7129 A4 BNES F83))
H3 7bs, WeBISZ AHE Aolze] du we), AlolEe] 23w b

ol Mol A¢), ODBCE &3+ vt wlolgulo]x AA A9, 7]£8] AllE %
E

A HE, 71EY AEE oL fFo]A] Atole] BAE =EE HFH, YAIEE
AQet] A2 § dHolA= ARG 7Fs 5o 5AY FPITES AFs &t

ol#| gt WeBISO| &&tofms= H3tgh qfzlo] a3t Absstel ALEA A2d", &
T AFE FH, FAAE B4, 38 AF A, TEZY L FH, 20 we g2 Al
ol A&He= A5, AT A, 5a5aS TR, 55 AL, 71E At A4S
7|9t 2 FAE Ao st 9ok AFHE B Advice T 79 B okt &
A gk

Y. WeBISY F27]%

Backgroundoll Al #4131 534¢F Engine¢] 7He ¥ = Zlo] ofyal HTML &€ 42
T2 A7} Inference Engine?] 98 4=3J(HTML Based Backward Inference System)
a1 WeBIS+= olelgk HTML #AE1e] dA72E #es ++ =7tk 18a
olgigt HTML A7t =24 #AE st Graph Manipulation THo.2 A 9|s}al
¥ds 4 9i=Navigation Diagrame A|&sl|lseth. L3k gl #AAo nlgsle] Web
FAE AFoz AAFFE= Web/Mobile Page Generator 752 WAsla Qi WA
F 220 we} A3t Web w4 & =HtE A& Jhssith o83t 2 Vs E Qs
Rule 28 1 Mu|=o] A A3t vl&-5 A7sls a95 742tk

714 vpe} o] WeBIS®E 1 =& 7| S At oR Wl digh we oS, A
g0l Hlzy2a 22 AR v, AEd SR A oy oA AR TF

5), MzU2 228 zeadn B B

4

N
Iy
lo,
[l
i
I
i)
=
=
=N
@]
o
i
ofo
o
2

o) & AExvs Fo s B2 Axe 7RIth

- 145 -



ORIiC PO sEil B8 BT WD 0E GNIE
DAU¥0R S P @8 4u 4
26 Ac@as e dREROAEEy B E= 0

I CT mm == - s
B T —— é
== B
|
i
s e e
-
o
I
Lt
o e (ETREETN | ol e laedam P |

% 5-3 WeBIS #HE =2tH

WeBISE ©]£3F Rule Based Programminge 71992 4% Z=-9-(Work Flow)ol u}
8 29 48 74 ZE¢E = 7V #e, A ZESE Webdol 7EFeEAN
Internet, Intranete] & 7199 Knowledge Managemento] 2-&/Knowledge Network
of g5, o dEe B9 A4, % 93dAke] End User Computing, HTML/WML
s A 7les 8 AT AE sA T F e T B VeAs AT
t}. WeBISE Web Content Management System 1-5-& 7]& Alo]E9] A|&-& AloE
of A& Wil A, A AlEE g Aol #e], AblES TEAQl w2 Y
dolE, 7]& Al WA B AlolE s 9189 A7 CRMI A4 59 54

2 P54 e M

- 146 -



3. AHP 71¥

7F. AHP 7139 2984

Wasp AlBelo|del 93] tletse) Azol dud e Wit A8 Us el
AUt Balol A4 vk Agdor Btk ke A4 AAAE A)E An

A

f

=]
| &

7b Zasirh Waspd AlEdo]de 713 Alaglo]A] dde] Alxglo] ofr
dlojdel dadxnts B2 tieke grishrlels fldel EARY mebA o3l
g BE53e Baety] fel F7hAQd tistdAvIel HastA Hdv ol
A7ke] ool wtdd At 8 A5l ofs) gdd AR}
Atk =, FEA ARep Hlad AdAQ] AH7E EFE0] Jlen 7z VEdt A
Hol| whe} 2o %0 theksel wal o e 7HA BrPE s yebd = 9l

olgfd Aol 7 de] AMEE= 71T sk vkE AHP7Iolth o] 7
of thgt Fzrluet HFAEe WE + e AAE 947 74E ¢

= 2 AFA T Waspd Algdlold 293 AHP7|H S &

of HArere Ak whe] FEe Aseo] Yuhw Aekele] olF AEAA
S

o,
N
N
=3
L
fo
o
oZi
rlr

[>

Y. AHP 7198 A7)

FU
»
1

ASEH(AHP)S Thomas L. Saatyol 9 7jdtd Aoz A3 JFHE 5549

Aol EAE PR FFAN JAZR Pholth F AZRARS FE =
4 5e 71z tatol YES A2 A9 MaFGoRA JAAEAS HAw o
A8 AFRAgel BEA TS wuel BAY B AFe T 2 BAY F=
49l dpgo] TFE AFRAWE thak AR BANA AFE Ysa B
Hab7) 8 WS olgste] BARAY FuA Bu AsY PIL EGF EA
29 G4 PHols & 4 Atk & FUAQ 4 248 AR & 5 Qe
EFolth AHPS A& AW 43, FHA/AH L4E BE 4 5 dvke Aol
SR APt AHPE AHga] Aol WA ofe 827 45 SRtk

- 147 -



g N =
o hEw R
P s R o
N do < £ % < )0 m|| X =
e b® oW o ow o o
N N G Ee
R : o B -
mﬁ T Lo P Hx%%ﬂ%ﬂ
T = 2T ES8 oy %%M%ﬂamﬁ
R A S R = Fla SR
— T 0
:i fils) AT = B 5 B ,mwl QMGI X Mm AT DT Bl
—_ nl —_ —_ < — oy Ho
K oo o ko ~ g o B2 o
oy g o) do & I £ 5 X X
e I T m%mwauﬂ%
O i W A %uﬂaﬂ?x%
i o S " A A Eaiﬁrma
o __g_%o.movﬁ b EonﬂwEL
) CU) L oy X m\ Yo X° mo e i 1H
hwrmﬂﬂ_.mxw 7! s B B B "
x lﬂ%bTE ° o) N n
ﬂi%xss%ag = M%ﬂo_nﬁn
— do = NR S Hrox KR~
o o = = T o= oy ~ A & iy i o MT
o o W= m LB e g @ T T
ﬁoﬂowruumﬂwmw%ov SUHI %%%HMOT%
<~ Bz = — o N ol =
= Em 7 o M E ] = X = © o - ,mw © B
% % T o B o g S R S )
&Eﬂ%_zﬂ?%% e T » x E & W E
Pmoﬂ,#% R i M@oﬂw.z_vﬂ
~ o, R G il = o 70 E oz X o S
o u_x%mga%owmm Yo _ISMT?ﬂﬂli
éﬂﬁgmﬂﬁws Wow mook%ﬂ_ﬁﬁmaz
S pEifgizc + F TerwILtE
W M T 500 g %kagm_diﬂo
(s _ oo T o P ~ Mo ®o o B wox w
“ uf zm N| o haal = W o X of o
— o} ﬂ_AI Yo o L iy X ‘m_nm O n,a B0 ﬁw - T - ™ 1_._7I =
Tw X TR i = — = mo 9 N oL
R Ho W0 5 N O ~ ® T oxop H X
O — oF J,m,_ - X!
I e =
° ~ of T ™~
oI W oF N

P
T

A

1

e

st

0

Ik

I

ST/W
S H] <5m, Chl-a 5% (25mg/m’]
- 148 -

1

o

WAnE)

=
D& (ZWAB &)A 5

2) TE(



AZA o] AFAEL ST/WS HI7F 5m olstRA] T2/ Fddstel] HoFgh +x0]7]
Wil o) etshd ThgAel ok AAE SdsAY 2ol st ST/WS W&
I

20] eatsl 45

N
S
-

N

o

M (FAA4N ) A5A = ST/WS H] > 5m, Chl-a $%>2mg/m’ol dFs= 4S5

Aotk o el &ai A%Ael A9 M9 AFASA va) Feolx WAt o
Qusieel @ wol Witk Atk EF of 39 AFAEY B £AL AN
%

Tl
H =
T
ST/WSH] B Chl-as %
I <5m >25mg/m’
| <5m (2%5mg/m’
m > bm >25mg/m”
v > bm (25mg/m’

- 149 -



Chl-a $EE o83 454 F38E 4549 F40d4Es Yehie 5
S a
=

P7te & dE FHolu, WAl AL gl old]l 2 AFeAE Chl-

b

DC-13

C-138<2 ST/WS H] <bm, COD ¥% ) 8mg/ /ol dFsl= ATA2A 275
ZIshE AgAeln, edddel] wet IA W A Y Ry AP TF
gk =tk
T/WS HI7} 5m oletmA] g efstel] ks x5 2tn
47159 8mg/¢ 2t} %, Chl-a $E5% 25mg/m’ ©]

e
ofo
»

oF 1ol AFAE= COD vt F27]%9 8mg/l Kt o4 Chl-a e

25mg/m’ BT ¥ AFA 7L oo sty B 5 glrh

2)C-I0¥d

C-IHEWINY) A5AE STWS v7h 5muek 23, COD 5% 8mg/ ¢ ol e
2 FR85 FANEE WEIE AFAOIL ol F3e A4AE e AN
2 S ol FAstel STWS H1E 2A sho] F22 ANsks o] Fa, ®
@ 29 WY ASAe o] okt AW By EE 495 AL Sl

AAGn] &) A 4=A]= ST/WS B]7F 5myt} =3, COD %% Smg//
Y= AFAeln | o] F39] AFAEL AFA FH

= g
#999] BOD, TN, TP 2.@%:3 @4%ol the 37b %3 w3l 493 e 45

- 150 -



) AFAY COD S BAAA Ak AF AL AR FDAGE TR
AsAe) FURa2 dead B A9 L wHeddel o gL ASE 5 §

4) C-IVv¥

=
o
)
AL
o2
2
_‘
)
r
m
E
D!
=
—_
a1
fz
Ke)
AV
H
®)
o
)
off
ki
rir
o0
=
N
o
_O‘L
r [}
2

L
LT
ST/WSH] Hi CODF =

C -1 <5m > 8mg/ ¢

C -0 <5m <8mg/ ¥

C -1 > bm > 8mg/ ¥

C -Iv > 5m <8mg/ ¥
o A7
5 g2gle] 4L AN FANE AR B FAFE D ASAN o

FA0 olsolder e el 2gaelA 44 Acle Aol Faadan
SN fEeT fEAFR/AFAAST/WOH ), RdRshe] AR Chl-a B2 &
A

COD s&=% ol&3 el wawd Al ), Agxe s, A
©]

- 151 -



1o 5t

A

stol A4 A}

)

}

ydXe)
-

D s=dhA71=e 2443 o
=

3ol 7}

el e g
=

=3

5-4>0f u}

<3

ae

o 71E 8

2
=

<3

1
o

2ZHEH T/

2
Hr

!

5-3>of] YEeRHRA L, 7]
5-6>0 YeERATE

J\:__]L_
of ftuis YAteRA AlekE $7 4]

e <

R

al

il

=8

R

]

3

i

b

Z]

[~

[e]
2
1t

x

A F

of o

PN
=

A

o

1, A9

B

ol

;OL

vze]

T

7A
]

ARA,

-

R

TN

stgom, A5A o3

S

=

fu

He A%

e Ao o

3

o

v

1

R

alow

1

o]
«

ol

Ho

- 152 -



oK

5-3 At

KB T T

<

ENN

I+ T

T bouww S

B0 GOBIOT <

N JoTl a7 <N
N

5 NIRRT 7R

N

of \B

oF =T

o6 X R

Gl

FAMANE

2|

&

EED

" A
T ®O

293}
SEEE
- 153 -

54 ¢

[e)

3)

Al

el

=

SEEE!
(&FA)

g
(=2 Ao

pegepate] o

AR EE FAATIE, A

O

A5 9] 7.
A5 W -




TUrReT R T N

x <
HFTR -7 ~ e «
TR R E R o o
FakE N IEENE BR o
o T RT  WIR
o B RS Ko o O
WRow  of 3R
T A Mo oo M) = 4] B ol
T Ao ofBm
BRARR RCoR
ol 4 X BOH R
-E R MpoR
BRI AT e <
oo T© oo
el 0y A )
= Ap I R Bl g xR
i~ A el i Rt B ge
<+ N e o B e e
- oF
¥ W
5 CERNeRE | E 8% -
s %ok R O
T Lrzxmel | o TR R TF
= SRR e S A e v
0 < o~ !
5 ORI O I =
e S B g
) T b
T RO %ﬂ %%

ﬂ
or
o R
MW ololo|olo|olo]o
‘mu_.o
-
T Ot
RO R
Wﬁ?mv© o|elo|e|e
XTI
o N
o+ %
T
=
=
!
s 0|0 Oo|0|O|0 |0
—
o
1+
W &
= £
X -
oo o
HT = EL 0.._0 s
z T = o7 | 7o | o
ﬂ ﬂ L_..WO * ‘mﬂ E.E ‘W
T |d| RN [ R 2
= = Tor| - || e
o mem_ﬁ do oo | X | T | T
&+ aoﬂ KK |E|T|®
oF
—_
% < ROX |dod R

]

- 154 -



olp gl
% Gl mw
& ~_ X
) D ~
N N =
=" = a3 =
7 e &
3 4 o
o | o
B TE
41 F oo
g T
N N 0.._0 On_o
Hh o
m E E —| <% - 7
5| il e il e |4 X B
do | oo | T | T < | % - = e
o | o | 2 E o | = M | N | B | or | oof - =
w | || | il o IO 0 O O 0 = i R PR - B
|| x| M I I R D - R p | B
go | oo | %o | % || T on_o:.;:.; =) o J.L,mﬂﬂ maﬂuadﬂ
oo |’ T |8 = | ol ol AT = Jo | *T 2
o | o | = ||| w Nk oo |or | T B I Bl R
el I R I e I I o I I e e I R = R Ol B R IR s
K I|R|F| AT | 4|23 E | S |F| TP T[T || x|F| S
Q|0 ® NVl o V|0 |x| 0| | V| 0|80 9|6
s
Ire X 53
o x w
o &) W Hi fia =
ol =i — o X —
N < ﬂA_ML do of N
=

o] vheb.

- 155 -



=| e
N |20
|2
g e
oo
Bn| B,
of|of ™
= —
1_,_NO X ‘)LAI ﬁ_ 0
ol | [
Mﬂzf uT_ Nr.m_x,._
R == o
~o N N P
<Oy K
G o X
.CI v MJ_,N‘_
~ Qs
&9 N [ER
o | 3
> Ei =)
0!
i o -~ m_m,_1| B X
s R AR
i | [eEE 4
1 o|5x
I P o
ﬁ% "
O
W%
MM mawﬂw
G %M
i
T B

X
o3
T
ol X
7 |
i B
_ZTC O_H
=4
o]
_ \eJ
,A_._ TO ﬂmo Ew,
s KO 0 —_ —~
S I P AL X 1:%.__ o %O O
P |mee ME G I N2
I B ) L N s Y O
Dok | | B M| x| |mFE (HTEw
e - Bnoi| = Tl || B
i e AokTm| || ® | |=| 5% = |lex=
it R NS08 IS 8 i B . T
oF| X B X R RSO I e e
Xowm TS ok R N ox T
X on OF - oF a3 (o
e d X0 = -
L3 %0 E_Jm
ﬂl
NI
=
T
| o) ﬁo
RIS | )
o % @rmn e Wi gl N o
2 i [ B e B A P
L 7o [OIRV T | RCR | Mo 1
oL % o[ oEA- —_ ﬁo‘ﬁll_—orh =|HorE
of N |y KRR N
s I n x
27 4 s

__O_

- 156 -



2. 34 U

o~
T

dl, A7 =AE Al AAxdE

shiz

R

Ao

)

il

)
5

¢+

ee

il

Ao, Al &

sz

o gHOoR AR

T
a

g

S

o]

il

P
T

__,AL
—_
1o

ol

N

)

W

o

7}

3

i

SER P
NRATPA] HAelA e PEe ol

A BA ol

A 27

—
o

e
i

e
|
&

¢+

—~

;OE

U

—

A Aol AFA 247 5, AFAE A ekl Al

- 157 -



RS
. @
TS
= O
= 8
F 2
e oy
s 4t mo
rﬂ «MMA - ™ T~
X _ﬂw vl S Gl al __zﬂ g M 1r
#wﬁ \W_/H mvi °© % o)) — ‘z% .M_A_l OT w@ ﬂ_A| mS _#O%
ojm il 1__/.Aﬁ S| 8 =~ . % 5 s =) i mwo]
s & I TN GRS
n ~ ) ol ol ol B/ < c = T o 1ol
1o 5 ° o 2 zm m X
0| o = i g ) = iy - oy
= B B ~ T = < T L e
ey < ° o 3 My B o S -
= - - X % T 5O o i+ & =
T o X %0 5 Gl S = = o = o:n
ﬂ_wl — N L e} =) 0 x 9 ﬁa
+ Y | o8 o <l X o T 70
= x g| % |8 o o X =Ny = = o
EME %0 [\ [ee] © ﬁa y —_ = fite) ,|7 EME o m ~
g X SERE R oo sy P Y S < B X
o X lis S + M e + R g o o o
g - ;gaﬂg%w 0w o M
e o 9 g N o Ao is NE (- ol
o X of R o % il - Z &
5 o3 RC W > oo oH T = T
T X & . T~ BroRO = M o X ol -
© ¥ 1%/ ﬂgﬂ.ﬂamﬁ g W ﬂ&
N o = I T o0 L Te) N To —~ o} A arel
bW o 2 % = S| ) o o o ar < =
© 47 .A._ — D 0 ‘.# o Mﬂ ho X ‘ul U_.E O#a
i = = S By oom = w3 R
oy g R S = o T N o < < NS
Mg_ X o Axﬁ E wﬁ o] .- o ) X 10 I ﬁyﬁ Mo AW
e o Z - mM%olfré Yoz =
I = or A|m Ho — % X B (- = ® = i
- v Mo _ ° Az g o o A oo
uj jof X K e X _ = o - 0
lals X 0 o & — i = K & ~
049. LS ojr o%@.lV#ﬂ qﬁeﬁa%ﬂwﬁ
R T 58 @gﬂqoq__mT B S LTy
ﬂ@ ﬁvw T 2|8 |E iy g = B 2 wgiwrmzo o
O L o | F - e o T o) X <H T N o
= = =T s T S o Ao oz
Mo ol olJ o < 5 ™ <
e o TR ™ of X X fo = A w
0 lal 2R o] o _ 4 J) ~ T <
.Mﬂ@oémﬂowr.ﬁwmouai
ulmﬂﬂ%g@wmaﬂwo%%g
_I = DT.: > ey — 0 [=]
D T e} . 5 N w =
g = ! i
oy K Mw =o < MAT J_Uo J_H S = AW#/L o
%?%ng 48@
o % il s = o 1 e
o x
o °
i

- 158 -



7} = e Ao eyttt oy s YelozE s o UoAe X gye
o o2 ®i gt}

[

fr
ol
B~
)
2
i
o
O
o)
o
to
ot
ol
o
)\
o
s
2
)
Mo
poy

T E ATA T A=A 275 (%)
BOD(mg/L) 8.4 9.4 -145
COD(mg/L) 12.4 12.6 0.9
SS(mg/L) 21.0 184 9.3

Chl-a(mg/m”) 75.9 67.5 7.0

TN(mg/L) 2.034 1.954 15

TP(mg/L) 0.165 0.169 -8.0
U <G 5-9>¢ A AE4 240 wE dzt itz dbet A4 9 5%
o2 F AGAME AaE 12285g/m° AL 137g/m’e] 58 Aoz FAHIT
Zo AAA e A2 1855g/m’, 1S 166g/mio] EFH FHoz GHIAE AHA|

A A 3082g/m’, 9 1.89g/m’e] FHE Aow F4Hu)

E 59 QIBASMIMOR Qs Al2H HZF MR Y M4 o B4
Sy [REUA ARY N FEF PEFY | VYN FFY| PEFY
ol @) |@ DM/ (g/m*yn) |(g/m/yr)| (kg DM/AYD)| (kg/yr) | (kg/yr)
= 160 1147 12.25 1.37 184 1.96 0.22
Z 160 1704 18.54 1.67 273 2.97 0.27
gy E| 160 2536 30.81 1.89 406 493 0.30

- 159 -



.
I T
\ . o A o}
H N o mfw _- % - - \n oW T
%ﬂﬂLOMxn_.gN_%% ﬂaﬁﬂmaommmﬂﬂ
ook~ H b oF iof a«o_n1%xwﬁﬂ
Bn T Lial i R W ‘ ™ Ny e
o X 3" 3 T N "
TR ME T E plo o] W MW E]E M T " " o @ Ho ol
m U_W FL! ﬁ = %E el "~ ~o N \WOU ‘Mﬂ ‘mm \m.ﬂ ™ —_ ﬁo -
" s = oW o ° Al WooF o= = W T
T T . ! =, 4= 5 S
_Z.f Oﬁ OM \‘Al ~ :i =0 ,ul ,_._i Oﬁ EME ‘I_ﬁl o " ‘Mu Ot 0
Ho X o8 HL,W M T W MT — < TR T il % o uAlm NN 3
~ @ < i O nog i {0 *© m_a = M o
o X W X o T oo 4
= — - . AN < o ol = ﬁo Mﬁ ojn " .
z;w.ywwqm%m -k EE D Ellt:
- SCHE SN K lo3 £ o 7 o
ﬂaﬂbogﬂmﬂqﬂqﬂ A Xom B oE
TR m g ko LR 4% x5 2 ¥ T of w
o 2R S8 T E g R = b 3
@%WA@.&@@@ leo?3c=sl 21X -
%Mﬂrﬂrma@i%z% G TN Moo T
ioyﬂz_ozmﬂémww Hm@ﬂ%%#ﬂ# R I
83 ER : < = =
Hio%o_emﬂ%%mw%l ﬂﬂﬂr.ﬁﬂﬁ&ﬂ Hﬂu@%ﬁ
E]edﬂﬁo o 9 ~8 HTmNdX iomﬂm s m# 0 Edﬂﬂﬂﬂq“
= XY oy ry AT U =y .QI —_— ﬂw«l o ‘_II % ﬂl UT_ O# [l ‘% ™ A \Ui
W T e oA T T W oo ER g nE Xy M
ooy R s & o0 H e N W 2ok 2
° o] do o B O U o oo OF N ~ A = Y T
KO X 97 K o N o o = T oV o oR o o) W T o ©
e o O i X ovufyu}%éa do TG
o ACTY B o= = Ao 8 _ N ﬂl = = ol — N W Bl (- oo nl <= RTodo
mmmwwwx%%ﬁwﬂﬁ AXT%OO%ZWL ﬁgmwﬂﬂ%
= AT v o X0 . olJ o = o~ o o 7 o8
V,%M@lmgéwlx.%mrmﬁﬂrﬂ%uor%wﬂ% il
Aq72Tﬂ@ﬂ§§1x%@%zﬁol%ﬂ TR 5B Ao
ﬂ __AL Z#O EO ﬂu._l s ‘q FL FL - o JymO _ Jvmo H;l OL Oﬁ
o = R I S N T E OB e & b W o
A 5 = o oz Iw L s B0 g0 mm N I
i ° A..* ﬂu mn:nv_ w:l‘._ mnAo ,WE \Ml A_I 0 Mwmb .CI ‘ul A;AT fite) o.‘ﬂo <0 ﬂe &\ ‘Mﬂ M oy N
— s N ; = [~ ~ —_—
o xR Ao RO ,ﬂﬂwu&#%o%%% IR SE S EE
= XX Eom R o o I R Hlo = = K o
CEC I ~EEX o < Mo Ho ok o
O -
m T Al oo o W X @ @ @ @ @ @

- 160 -



> AFA

4

5

th3kA717]

el A

=
=

walo] dojAn AAA 2 fAw

e, &,

1
e

AFEAol 4§68 A58

=
g

Aol A A7 2

S~
AFF

5-12>0 &

A
al

5-10>3F <5-11>0 YeRIh <

fof <

5]

olm

K

2 178%%= A
SR S e

A4 20.4%.

&

&2 BOD 25.7%,

8

- 161 -



I 510 MFAIZHE EYstgoHo|L2], &, of7|FEEX)
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%) g AA = %) A A & %) A A =& %) A A &
(g/m?/d) (g/m?/d) (g/m?/d) (g/m?/d)
uel A | 321 | 203 | 365 78 35.3 3.0 34.6 104
BOD e 27.8 86 30.0 3.2 39.2 19 32.3 46
of 7] - 527]| 33.0 8.3 31.2 25 26.4 1.4 30.2 4.1
3 31,0 | 124 | 326 45 33.7 2.1 32.4 6.3
muE]FA |41 2.2 112 2.4 85 0.9 8.0 19
=357 11.1 3.7 122 1.4 11.1 0.6 115 19
COD
f7|FEFA| 94 2.9 119 13 9.1 05 10.1 1.6
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=54 430 | 232 | 544 9.7 54.9 48 50.8 126
o5 /1 B=HA| 473 | 229 | 530 8.8 54.1 4.4 515 12.0
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SER 416 | 870 | 505 323|477 138 |466| 443
vubElssA | 17.8 | 1653 | 181 | 0563 117 0179 |[159| 0.798
=54 119 | 0544 | 189 | 0301 |18.0| 0140 |163| 0.328
N /1 R=HA| 105 | 0477 | 167 | 0269 |[166| 0131 [146| 0293
SER 134 | 0891 | 179 | 0378 |155| 0150 |156| 0473
vue]gA [ 225 | 0169 | 189 | 0045 [144| 0017 | 186 0.077
P =54 131 | 0045 | 166 | 0022 |[226] 0014 |174| 0027
/I B=HEA| 143 | 0049 | 171 | 0021 |[176| 0010 |163| 0027
3 166 | 0088 | 175 | 0029 |182| 0013 |175| 0044
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¥ 5-11 &% 2, AZEXoA TEHES S oKH FAIZE 6hred)
BOD COD SS Chl- a TN TP
o I o s I B s o B 2 s < = s A = 2 o i S = s e i s
BED | & |3 AA%F| & |F AAZF & |FAAF| & |T AAL| & |T AAY| & |F AAF
(%)| (g/m’/d) |(%)| (g/m*/d) | (%)| (g/m”/d) |(%)] (g/m’/d) |(%)| (g/m’/d) |(%)| (g/m’/d)
s
ix] 15.0 0.8 12.8 1.1 45.3 39 432 1677 |24.2| 0344 (187 0.021
"
Z)
P 274 1.6 85 0.7 54.6 49 536 21.2 |33.6] 0470 |[19.9| 0.020
\
Ax
o 14.7 14 115 1.3 19.3 25 277 16.0 [180| 0.343 [16.0] 0.024
=B
A |19.0 1.3 11.0 1.0 39.7 3.8 415 180 252 0.386 [18.2 0.022
E 512 ABEAOIA HFAIZY F2ASSe] 4BY I oot olof BHY
By ) } P
- AEH N &% | PE5¥ Ayt N &% P
oo | (@ DM/m? | (g/m%yr) | (g/m’/yr) | (kg DM/yr) | (kg/yr)
(m®) (kg/yr)
6hr 152 625 19.62 2.00 95 2.98 0.30
w2l | 3hr 152 419 13.15 1.33 64 2.00 0.20
1hr 152 606 18.06 1.89 92 2.74 0.29
6hr 152 2295 25.18 2.54 349 3.83 0.39
= 3hr 152 1772 19.20 2.04 269 2.92 0.31
lhr 152 1623 17.73 1.82 247 2.70 0.28
6hr 152 1029 9.56 1.68 156 1.45 0.26
7|5 | 3hr 152 1684 16.4 2.54 256 2.49 0.39
1hr 152 1362 12.26 2.34 207 1.86 0.36
A 6hr 660 1422 16.16 3.15 939 10.67 2.08
Z 6hr 660 2680 25.11 4.32 1768 16.57 2.61
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A%
HRT(h)
g | HFAY A3 E (%) A A% (g/m%/d)
2] R2 p 2 R2 D
| ] y=0.6111x+3267  [0.0106| <0.05 y=41.375 * 0.7725 | <0.05
BOD| % | y=17717Ln(x)+32.999 [0.0066| <0.05 | y=-7.0249Ln(x)+13.801 |0.8314 | <0.05
W75 | y=35.957¢-0.0885x |0.0989| <0.05 | y=-7764Ln(x)+14.185 |0.8271 | <0.05
n) ) v=6.2169x0.2095  |0.0508| <0.05 | y=-0.7469x+52978 | 0.7861 | <0.05
con| = v=-0.0475x+11.604 |0.0003| <0.05 v=6.0518¢-04119x | 0.7972 | <0.05
7] 2E | y=-0.1371x+10596 [0.0039| <0.05 | y=-1.7925Ln(x)+36253 |0.8341 | <0.05
gl | y=-09512x+53.939  [0.0138] <0.05 v=52.893x-1.1091 0.8241 | <0.05
ss = v=40.427x0.1907  |0.1323| <0.05 v=24.615x-0.967 0.8349 | <0.05
7R | y=44.186x0.1037  [0.0505| <0.05 v=26.121x-1.0346 | 0.8367 | <0.05
n ) y=15.77x-0.1047  |0.0195| <0.05 v=1.9273x-1.2852  |0.9192| <0.05
TN = v=9583x0.3967  [0.2038] <0.05 v=0.808e-0.3051x 0.784 | <0.05
7] R= | y=1.0962x+11.01 | 0.126 | <0.05 v=0.6492e-0.2792x | 0.7522 | <0.05
n U} v=23.872e-0.095x  |0.2779| <0.05 v=0.1879x-1.3971 0.8743 | <0.05
TP = y=10.899x0.3603  |0.2717| <0.05 v=0.0534x-0.7699 | 0.7059 | <0.05
7] 2= | y=1.8399Ln(x)+14.522 [0.0281| <0.05 | y=-0.0314Ln(x)+0.0642 |0.8883 | <0.05
xR FA AARJANE <3 5-14>9F 2o ol Haisle], AFAIZF 5413 A
ATA 10emE AAJNAZ sto] Alg Al dis] A-AATATEY 28 A4
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A7 sde] ddS flsto] Ads= Ages 293 4 Hdstad

72 GRS

SELECT id FROM METHOD INFO
WHERE EFFI BOD = (SELECT

Z oo]o = H_=] 59
MAX(EFFI_BOD) FROM METHOD INFO li Sjﬁ;ﬂ%ﬂk?ﬁ T agel
WHERE pollutant causei = e T A

$POLLUTANT CAUSEI and used = 0)

SELECT name FROM METHOD INFO |A®%® F¥ IDd dlFsls FHol 52
WHERE id = 'SMETHOD_ID' o7t
i dc‘ft,;ﬁgx{gffjﬁ?DJNF O |xeuw zye Axwes Anpels)

SELECT EFFI_COD FROM e e o
METHOD INFO WHERE id = §i§7f Ml COD HHE &S
'SMETHOD ID' -

SELECT EFFI_TN FROM e e
METHOD INFO WHERE id = Siiﬂ] 7}" Mel TN AHE &S
'SMETHOD _ID' =T

SELECT EFFI_TP FROM METHOD INFO| A& Fwel TP 27 a &S
WHERE id = '$METHOD ID' Aut1 7k

UPDATE METHOD_INFO SET used = 1 |A8¥ FHL dA 1§ Fojn=z
WHERE id = 'SMETHOD_ID' used P ol A3k}

INSERT INTO $CONCLUSION_NAME
(combi_number, basin_id, basin_name,
pollutant causei, method id, method name,
disc BOD, disc TN, disc_TP, cost)
VALUES (Scombi number, '$BASIN',
'$BASIN_ NAME', 'SPOLLUTANT CAUSE;/',
'$SMETHOD ID', 'SMETHOD_name',
$FORT DISC BOD, $FORT DISC TN,
$FORT DISC TP, $cost)

B ATE to]gH|o] 2~ Eo]Ed

SELECT count(id) FROM METHOD INFO
WHERE used = 0 and pollutant_causei =
$POLLUTANT CAUSEI -
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aE)3 A AEEE deE) el 1~ 9 Alole] A F ESue deel A
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AHP 7I¥ AA7L F34 Hrte 23] it BAFE WA s Folxl
AHP AA19] d#A (consistency)= S78stoloF gttt vlasdd A7F gl o, vhoF B

o
i, j, k o thale] aijojk = nik o] AX consistent 3tth. thA] @] A7} ¢
A9 oS EEAE Aw=nw ©°Jt}. 221} A7} consistent 34 @& 7
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<?

session_start();

7>

<HTML><HEAD><META HTTP-EQUIV="Content-Type” CONTENT="text/html;
charset=euc—kr">

<TITLE> AlAdS ©]&3F 7 </TITLE></HEAD><?

if(Visset($_SESSION[tracker’]){

$_SESSION([tracker’] = 0; // A3l E ¥t}

session_register(’tracker’);

}

$_SESSION[ 'tracker’]++;

7>

Tracker = <?= $_SESSIONI['tracker’] ?>.

session_id = <?= session_id() ?>.

</body></html>

9 FEAA FEIT AL F A olH IRELS T3 )l oA AWEIYE A
3l RE 9] wl Lo session_start()7} ¢foF Fch o] A o]
Ag-0] opd F7boll 9o oF Hr} 1e|al MAdA] ALE-3lE

>
i
rg,
X
=
2o
tlo
>
>
= op
Ol

session_unset();

session_destroy();

AR W AR o & sturt o SolEH, (o] o= 2708 HAR o] FolA UF)

Ol

[ WS ARE o] [mysession.php 422~] [show_myvar.php 4>2=]
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session_start();
session_register(’session_pw’);

$_SESSION[’session_pw'] = "mypw1237’;

ato] A AWE session pwE 53 g ‘mypwl237' S FUh o714 AW o2
session_pw®} #F ‘mypwl237' & o2 Astd Frh 1] 27191 Ao Ant So
F e FHojxuit} Ao vy e m=E Frt

session_start();

if($_SESSION['session_pw’l!="mypw1237') // 27121 Abefjel=] &ol

7>

location.href = "http://somepage’; // th2 #o]A| 2 Hlit}. "Unauthorized access.” &
o] MAAE HolFT

<?

d

else{
/) A7) Yl ARE Yt

2 10}2-2 session_destroy() 5 AFEE] AAS EWogx FHdt) dd 21
[e3]

obx W Bek-A 9 [FZ] HE oz of oA e 5 itk
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<F&8 B> ddXx =X =4 K=z
¥ B-1 ZHX=X| +2(20004)

e |2 j*:L o DO | BOD | COD | SS |Chl-a|¥%%|NHsN[NOy-N| T-N | T-P
(C) (mg/ € )|(mg/ ¢)|(mg/ )| (mg/ £)|(mg/ ¢)| (M) |(mg/¢)]| (mg/¢)]|(me/ ¢ )|(mg/2)

1 2 84 135 2.2 2.8 3 4.7 15 0.365 | 0.251 0.647| 0.03
2 79 79 15 3.9 15 6.8 25 0.053 | 0.814 0.914| 0.423
3 16 74 9.5 14 4.3 2 6.6 1.8 0.016 | 0.266 0.331| 0.007

4 16 75 11.2 1.2 41 2.1 59 35 0.007 | 0.438 0.481| 0.02

5 23 8.6 11.1 1.2 4 2 5.7 25 0.338 | 0.288 0676 0
AAA1| 6 26 8.1 8.1 1.1 2.8 2.8 4.1 2.5 0.023 0.13 0.174| 0.018
(Feh) | 7 28 9.3 9.1 2.2 49 6.5 16.1 25 0 0.507 0.87| 0.063
8 30 7.8 9.3 1.7 2.8 3.2 13.3 1.3 0.01 0.094 0.914| 0.044
9 22 9 7.6 1.5 3.8 4.3 8.3 19 0.042 | 0.693 0.825| 0.004
10 18 7.7 74 1.2 3.7 2.4 14 24 0.544 | 0.408 2.285| 0.034
11 11 7.8 9.6 1.3 4.3 3.2 155 2.3 0.103 | 0.515 0.636| 0.017

12 7 8 10.8 1.5 3.1 2 10.4 2.5 0.109 | 0.329 0.731| 0.09

1 2 8.3 134 2.8 2.7 2.5 4.8 15 0.088 | 0437 | 067 | 0.02
2 5 8.2 7.8 1.7 4 15 79 25 0.059 | 0.804 | 0.885 | 0.179
3 16 7.3 9.3 1.3 44 1 55 2 0.015 | 0.233 | 0.274 | 0.016
4 16 7.7 11 1.3 42 1.8 75 35 0.013 | 0.321 | 0.342 | 0.033

5 23 8.1 10.8 1 42 14 4.2 25 0.374 | 0.406 | 0.84 0

BAA2 6 26 8.3 7.8 1.3 2.5 2.1 3.8 2.5 0.066 | 0.404 | 0.861 | 0.01
(Zz? 7 29 9.2 9.3 2 4.7 5.7 15.2 2.3 0.005 | 0.415 | 0.519 | 0.005
8 22 84 8.2 1.2 2.6 3.7 11.7 1.3 0.019 | 0.311 | 0.818 | 0.023
9 17 9 8.1 1.2 35 8.4 5.7 2.1 0.05 0.696 | 1.381 | 0.121
10 11 7.8 8.2 1.3 3.3 44 134 25 0.607 | 0.405 | 1.197 | 0.232
11 7 75 9.2 1.2 3.9 6.8 75 2.3 0.044 058 | 0.718 | 0.012
12 79 114 1.3 3 2.1 5 2.5 0.036 | 0.344 | 1.227 | 0.079
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¥ B2 ZHX=X FH(20014)
U P *u% o DO | BOD | COD | SS |Chl-a|%%%|NHsN|NOs-N| T-N [ T-P
(C) (mg/ 2 )|(mg/ ¢)|(mg/ 2)|(mg/ €)|(mg/ ¢)| (M) |(mg/¢)|(mg/¢)]|(mg/ &) |(mg/¥)
1 8 78| 132 19 3.7 22| 142 2.8 0 0.84| 2.108| 0.071
2 8 7.7 12 2.8 43 11.3] 115 25 0117 0.277 0.4| 0.098
3 10 79| 129 3.3 3.7 4.8 6 2.8 0.14| 0.881| 2.376| 0.135
4 21 7.6 8.1 2.7 3 3.3 24 3.8 0.247] 0.887| 1.295| 0.005
5 25 79 118 1.8 2.8 6.9 1.2 2.6/ 0.082] 0.802| 2.409( 0.027
AAA1| 6 24 79 9.9 2.4 39| 144 1.8 1.8| 0.066 0.12| 0.738| 0.066
(k) | 7 27 78 8.9 24 3.5 4.5 59 1.8] 1458 1.348| 3.993| 0.012
8 28 83| 145 2.3 3.1 3.8 6.9 1.2 056 0499 1411 0.06
9 25 78 9.0 2.8 6.8 7.3 2.3 251 0573 0.099] 1.498| 0.163
10 21 76/ 119 39 4.5 35 4.8 1.5] 0494 0305 0.849| 0.074
11 10 791 100 24 2.1 4.2 4.6 15| 0.152| 0.736| 0.963| 0.467
12 3 8.2 9.7 3.1 4.8 4.0 34 2.0 0.211] 0438] 0.674] 0.054
1 8 72| 136 1.7 3.6 88| 106 2.8 0 0.82| 2251 0.084
2 8 76| 132 2.5 4.1 19.5 15 25 0.003| 0.344 0.37( 0.109
3 9 78| 129 3.6 3.8 9.7 3.3 2.8 0.014] 0.894] 1.798| 0.069
4 20 7.6 8.4 29 2.5 25 35 3.8 0.29| 0.822] 1.187[ 0.003
5 24 79 117 19 2.9 6.1 15 26 0428| 1.176| 2.162| 0.036
BHA2 6 24 79 9.6 2.8 3.7 18 1 1.8| 0.058] 0.158| 0.546| 0.085
(Z‘%}? 7 27 8 8.8 25 3.6 4.8 6.9 1.8| 0.605 0.72| 1.686| 0.029
8 28 72| 153 2.6 3.4 2.7 0.1 1.2 0.165] 1.084| 1.546| 0.025
9 25 7.4 8.8 2.8 6.6 79 6.2 251 0665 0.102] 1485 0.120
10 21 80| 114 4.7 4.7 3.9 6.3 1.5] 0.366] 0425 0.837] 0.143
11 10 78| 107 3.3 2.3 4.2 54 15| 0.000{ 0.736| 1.155 0.110
12 3 8.2 9.3 2.1 49 5.6 2.9 2.0 0.092] 0464| 0.594| 0.015
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¥ B3 d¥A=X| +E(20029)

A | —’T:\_ oH DO | BOD | COD | SS |Chl-a|%%%|NHs-N|NOs-N| T-N | T-P
(C) (mg/ 2)|(mg/ ¢ )|(mg/ £)|(mg/ £)|(mg/¢)| (M) |(mg/¢)|(mg/¢)|(mg/2)|(mg/ L)

1 5 6.3 12.8 19 34 0.4 3.1 15 0.240 | 2.031 | 2.909 | 0.023

2 8 75 13.7 2.4 3.7 2.0 2.6 2.5 0.036 | 1.933 | 2.272 | 0.072

3 10 75 11.9 3.0 3.7 2.6 12 1.2 0.048 | 1.673 | 1.954 | 0.027

4 13 7.3 10.6 2.8 3.8 2.5 2.7 1.8 0.014 | 1.757 | 4.310 | 0.031

5 28 8.3 10.3 2.4 3.4 1.0 5.7 2.2 0.240 | 1.769 | 2.231 | 0.047

AAA1| 6 27 84 74 2.5 6.6 5.1 5.0 1.3 0.018 | 1.357 | 3.281 | 0.054
(Heh) | 7 24 82 8.1 2.9 9.4 10.1 | 44.3 1.2 0.059 | 0.336 | 1.672 | 0.076
8 28 84 11.8 4.1 197 | 272 | 1705 | 1.0 0.035 | 0.282 | 2.725 | 0.127

9 22 8.0 13.1 5.2 1277 | 123 | 155 1.0 0.026 | 0.723 | 1.900 | 0.083

10 17 6.6 9.3 3.8 52 4.7 0.3 2.8 0.216 | 1.064 | 1.410 | 0.022

11 16 78 8.9 2.0 5.8 6.3 21.1 2.1 0.015 | 0.998 | 1.041 | 0.041

12 12 72 11.7 1.7 5.7 2.2 3.1 2.1 0.307 | 0.858 | 1.974 | 0.036

1 5 6.3 12.9 15 3.0 1.0 2.2 15 0193 | 2.193 | 2.595 | 0.072

2 8 74 14.0 2.4 3.3 2.1 2.7 2.5 0.036 | 1.987 | 2.369 | 0.045

3 10 75 11.8 2.4 3.7 1.7 1.6 1.2 0.047 | 2.102 | 1.893 | 0.022

4 13 74 10.2 2.8 3.7 2.0 1.1 1.8 0.022 | 1536 | 2.170 | 0.027

5 28 84 10.7 2.9 3.3 0.7 4.1 2.2 0.193 | 1.572 | 2.400 | 0.060

7(:3 712 6 26 84 79 2.6 5.2 45 0.3 1.3 0.007 | 2.175 | 2.866 | 0.061
<4;—l:i}? 7 24 82 78 2.9 118 | 16,6 | 75.3 1.2 0.096 | 0.300 | 2.548 | 0.083
8 29 82 10.8 4.2 175 | 20.7 | 1379 | 1.0 0.023 | 0.361 | 2.794 | 0.113

9 22 8.0 13.2 5.3 11.3 | 108 | 16.7 1.3 0.036 | 0.802 | 1.921 | 0.072

10 17 6.6 9.1 3.6 5.0 49 0.7 2.8 0567 | 0.641 | 1.224 | 0.022

11 16 74 8.3 2.2 5.3 7.2 23.1 2.1 0.017 | 1.005 | 1.724 | 0.052

12 12 73 11.9 1.7 5.2 2.3 3.8 2.1 0.114 | 0.878 | 1.060 | 0.036
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A 2&(2003H)

P

& L | PO | BOD | COD | SS |Chla =8 % |NHs&N[NOs-N| T-N | T-P
| P e/ )| (mes )| (ne/ )| me/ )| (me/ )| ) | (mg/ 2) | (ma/ 2 | (me/ £) | (ne/ £)

75 | 124 29 5.9 1.4 6.0 12 | 0395 | 0883 | 1.742 | 0.034

72 | 135 19 4.7 13 1.8 20 | 0698 | 0115 | 0.823 | 0.072

72 | 114 19 5.7 1.3 2.7 1.8 | 0116 | 1.073 | 1.939 | 0.042

72 | 107 | 08 5.1 11 29 20 | 0482 | 0705 | 1.252 | 0.025

83 | 10.2 11 16 15 1.0 1.8 | 0135 | 2.448 | 2.606 | 0.031

ol
2
N

83 | 10.2 24 35 1.8 1.3 24 | 0108 | 0217 | 0.383 | 0.007

<
K2

83 | 13.0 2.5 3.7 4.7 19.1 15 | 0106 | 0.280 | 0.428 | 0.036

83 | 109 2.1 5.7 3.7 48.8 05 | 0045 | 0334 | 0947 | 0.076

O |0 [ || O = | w |

79 | 114 26 5.3 3.4 74 15 | 0279 | 0526 | 1.228 | 0.412

—
[e]

7.0 7.6 2.1 4.0 2.4 9.0 23 | 0036 | 0513 | 0.680 | 0.038

—_
—

75 | 105 11 3.8 8.7 21.8 34 | 0238 | 0108 | 0375 | 0.017

—
oo

78 | 10.6 15 4.1 124 | 144 21 0.261 | 0.260 | 0.662 | 0.019

—

75 | 11.9 2.6 5.5 1.0 5.4 12 | 0293 | 0872 | 1.686 | 0.028

72 | 136 | 20 4.7 12 12 20 | 0683 | 0027 | 0.714 | 0.024

76 | 11.6 20 5.6 1.3 3.9 1.8 | 0.072 | 1.068 | 1.772 | 0.023

76 | 106 | 0.7 5.1 0.9 5.3 20 | 0521 | 0680 | 1.232 | 0.039

82 | 10.2 1.4 2.9 15 1.4 1.8 | 0.063 | 2326 | 2484 | 0.044

83 | 10.8 2.8 34 0.9 15 23 | 0076 | 1.323 | 1.549 | 0.093

84 | 126 2.6 35 4.3 18.7 15 | 0115 | 0.759 | 1.751 | 0.024

84 | 111 2.9 6.0 4.6 37.0 06 | 0040 | 0314 | 1.111 | 0.094

O |0 [ || 0| = w |

77 | 115 2.8 5.6 3.3 8.8 14 | 0325 | 0.350 | 1.583 | 0.187

—
[e]

7.0 7.6 24 35 3.1 7.2 21 | 0087 | 0405 | 0536 | 0.044

—_
—

74 | 107 1.5 5.5 88 | 240 | 34 | 0776 | 0.246 | 1.032 | 0.032

—
oo

78 | 109 15 5.5 3.8 149 20 | 0098 | 0.266 | 0.465 | 0.025

ox

H
-
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* C3 X=X 7Y d9Y 20024
4
o) 1 2 3 4 5 6 7 8 9 10 | 11 12
A 74 6 50 | 186 | 116 | 59 | 153 | 560 | &8 | 47 | 32 | 48
1 6
2 3
3 42 15
4 6 25
5 8 34 9
6 25 | 20 2 | 168 17
7 4 36 74 2 11 1
8 3 5 4
9 11
10 3 17 31
11 15 4
12 21
13 16
14 8 12 | 32
15 | 21 6 13 | 20 8
16 | 39 91 13 16
17 5
18 6 4
19 36
20 2
21 6 12
22 2 19 50 | 12
23 11 2 3
24 11 2
25 10
26 3 4 1
27 9
28
29 25
30 70 5
31 162
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<22 D> HXSR 22 - $2 K2

¥ D-1 438X X 2| - =3 20004 1€
. e AFF | A | w9 =
= (m) (10°m’) (%) (10°m") ((10°m’)
1 17.44 24,555 969 0 0
2 17.44 24,555 969 0 0
3 17.44 24,555 969 0 0
4 17.44 24,555 9.9 0 0
5 1755 24,827 98.0 272 0
6 1755 24,827 980 0 0
7 1755 24,827 980 0 0
) 1755 24,827 980 0 0
9 17.61 24,979 986 152 0
10 17.61 24,979 986 152 0
11 1761 24,979 986 0 0
12 1761 24,979 986 0 0
13 17.65 25,075 989 96 0
14 17.65 25,075 989 0 0
15 17.65 25,075 989 0 0
16 17.65 25,075 989 0 0
17 17.65 25,075 989 0 0
18 17.75 25,346 100.0 271 0
19 1775 25,346 100.0 0 0
20 1775 25,346 100.0 0 0
21 1775 25,346 100.0 0 0
22 1775 25,346 100.0 0 0
23 1775 25,346 100.0 0 0
24 17.75 25,346 100.0 0 0
25 1775 25,346 100.0 0 0
26 17.72 25,261 99.7 0 85
27 17.63 25,029 987 0 232
28 17.61 24,979 986 0 50
29 1751 24,731 976 0 248
30 17.41 24,483 9.6 0 248
31 17.29 24,174 9.4 0 309
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# D-2 2000 2@

o 9] Axg | AFe #9 e
= (m) (10°m’) (%) (10°m) (10°m)
1 17.2 23,963 945 0 211
2 17.11 23,738 93.7 0 225
3 17.04 23,462 92.6 0 276
4 16.98 23,404 92.3 0 58
5 1691 23,230 91.7 0 174
6 16.84 23,099 91.1 0 131
7 16.85 23,129 91.3 30 0
8 16.84 23,099 91.1 0 30
9 16.84 23,099 91.1 0 0
10 16.84 23,099 91.1 0 0
11 16.81 23,003 90.8 0 %
12 16.81 23,003 90.8 0 0
13 16.81 23,003 90.8 0 0
14 16.81 23,003 90.8 0 0
15 16.81 23,003 90.8 0 0
16 16.81 23,003 90.8 0 0
17 16.83 23,067 91.0 64 0
18 16.83 23,067 91.0 0 0
19 16.79 22,943 90.5 0 124
20 16.69 22,700 89.6 0 243
21 16.64 22,562 89.0 0 138
22 16.57 22,365 88.2 0 197
23 16.43 22,109 872 0 256
24 1641 21,903 86.4 0 206
25 16.34 21,703 85.6 0 200
2 16.2 21,399 84.4 0 304
27 16.18 21,246 83.8 0 153
28 16.16 21,194 83.6 0 52
29 16.13 21,074 83.1 0 120
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# D-3 2000 3

o 9] AxE [ Axs # e
= (m) (10°m’) (%) (10°m) (10°m)
1 16.11 20,974 82.8 0 100
2 16.07 20,898 825 0 76
3 16.05 20,884 82.4 0 14
4 16.03 20,832 82.2 0 52
5 16.02 20,807 82.1 0 25
6 16.01 20,782 82.0 0 25
7 16.00 20,757 81.9 0 25
8 15.99 20,728 81.8 0 29
9 1598 20,700 81.7 0 28
10 15.96 20,644 81.4 0 56
11 1594 20,590 81.2 0 54
12 15.92 20,536 81.0 0 54
13 15.90 20,483 80.8 0 53
14 15.89 20,456 80.7 0 27
15 15.88 20,429 80.6 0 27
16 15.86 20,375 80.4 0 54
17 15.86 20,375 80.4 0 0
18 15.8 20,215 79.8 0 160
19 15.72 20,001 789 0 214
20 15.62 19,737 779 0 264
21 1554 19,526 77.0 0 211
22 15.48 19,355 76.4 0 171
23 15.42 19,207 75.8 0 148
24 15.38 19,116 75.4 0 91
25 15.33 18,979 74.9 0 137
26 15.24 18,739 73.9 0 240
27 15.22 18,691 737 0 48
28 15.14 18,485 72.9 0 206
29 15.03 18,209 718 0 276
30 14.93 17,950 70.8 0 259
31 14.81 17,650 69.6 0 300
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E D-4 20009 4%

o 9 Aok A& 4 &
- (m) (10°m’) (%) (10°m) (10°m’)
1 14.7 17,423 68.7 0 227
2 14.54 16,968 66.9 0 455
3 14.36 16,525 65.2 0 443
4 14.19 16,122 63.6 0 403
5 14.02 15,709 62.0 0 413
6 13.85 15,317 60.4 0 392
7 13.68 14,935 58.9 0 382
8 13.51 14,548 57.4 0 387
9 13.51 14,548 57.4 0 0
10 13.51 14,548 57.4 0 0
11 13.51 14,548 57.4 0 0
12 13.51 14,548 57.4 0 0
13 13.51 14,548 57.4 0 0
14 13.51 14,548 57.4 0 0
15 13.51 14,548 57.4 0 0
16 135 14,526 57.3 0 22
17 13.49 14,501 57.2 0 25
18 13.47 14,455 57.0 0 46
19 13.61 14,774 58.3 319 0
20 13.85 15,317 60.4 543 0
21 13.95 15,543 61.3 226 0
22 14.02 15,709 62.0 166 0
23 14.1 15,901 62.7 192 0
24 14.1 15,901 62.7 0 0
25 14.12 15,949 62.9 48 0
26 14.14 15,997 63.1 48 0
27 14.2 16,135 63.7 138 0
28 14.2 16,135 63.7 0 0
29 14.2 16,135 63.7 0 0
30 14.24 16,219 64.0 84 0
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# D-5 2000 53

o 9] AsE | Axe #9 &
(m) (10°m") (%) (10°m') (10°m’)

1 14.20 16,135 63.7 0 84
2 14.20 16,135 63.7 0 0
3 14.20 16,135 63.7 0 0
4 14.18 16,099 63.5 0 36
5 14.18 16,099 63.5 0 0
6 14.18 16,099 63.5 0 0
7 14.19 16,122 63.6 23 0
8 14.20 16,135 63.7 13 0
9 14.20 16,135 63.7 0 0
10 14.20 16,135 63.7 0 0
11 14.22 16,177 63.8 42 0
12 14.20 16,135 63.7 0 42
13 14.20 16,135 63.7 0 0
14 14.20 16,135 63.7 0 0
15 14.20 16,135 63.7 0 0
16 14.20 16,135 63.7 0 0
17 14.20 16,135 63.7 0 0
18 14.20 16,135 63.7 0 0
19 14.15 16,020 63.2 0 115
20 14.05 15,774 62.2 0 246
21 13.84 15,296 60.3 0 478
22 13.63 14,822 535 0 474
23 13.46 14,431 56.9 0 391
24 13.25 13,963 55.1 0 468
25 13.06 13,548 535 0 415
26 12.86 13,119 51.8 0 429
27 12.80 13,012 51.3 0 107
28 12.72 12,831 50.6 0 181
29 12.63 12,636 49.9 0 195
30 12.50 12,352 487 0 284
31 12.40 12,160 480 0 192
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# D-6 2000 6

o 9] eE A5 g 4 &
(m) (10°m’) (%) (10°m) (10°m’)
1 12.29 11,938 47.1 0 222
2 12.19 11,706 46.2 0 232
3 12.07 11,472 45.3 0 234
4 11.96 11,260 44.4 0 212
5 11.85 11,057 43.6 0 203
6 11.75 10,859 42.8 0 198
7 11.62 10,603 41.8 0 256
8 1150 10,374 40.9 0 229
9 1145 10,267 40.5 0 107
10 11.43 10,236 40.4 0 31
11 11.65 10,660 42.1 424 0
12 11.95 11,237 44.3 577
13 12.15 11,646 459 409
14 12.16 11,661 46.0 15 0
15 12.13 11,607 45.8 0 54
16 12.1 11,547 45.6 0 60
17 12.05 11,424 45.1 0 123
18 12.00 11,351 44.8 0 73
19 11.95 11,237 44.3 0 114
20 11.85 11,057 43.6 0 180
21 11.75 10,859 42.8 0 198
22 11.64 10,639 42.0 0 220
23 11.70 10,762 425 123 0
24 11.80 10,961 432 199 0
25 11.96 11,260 44.4 299 0
26 12.11 11,567 45.6 307 0
27 12,57 12,512 494 945 0
28 13.84 15,296 60.3 2784 0
29 14.15 16,020 63.2 724 0
30 1450 16,874 66.6 854 0
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# D-7 2000 7&

o 9] AsE | Axe 4 %
(m) (10°m’) (%) (10°m") 10°m')

1 14.83 17,698 69.8 824 0
2 15.03 18,209 718 511 0
3 15.17 18,564 732 355 0
4 1525 18,782 74.1 218 0
5 1535 19,029 75.1 247 0
6 15.40 19,175 75.7 146 0
7 15.32 18,954 74.8 0 221
8 15.22 18,691 73.7 0 263
9 15.11 18,413 726 0 2783
10 14.98 18,078 71.3 335
11 15.01 18,159 716 81 0
12 15.00 18,134 715 0 25
13 14.90 17,878 70.5 0 256
14 14.73 17,445 63.3 0 433
15 14.73 17,445 63.3 0 0
16 14.78 17,558 69.3 113 0
17 14.8 17,626 69.5 63 0
18 14.96 18,024 71.1 393 0
19 14.92 17,926 70.7 0 93
20 15.00 18,134 715 208 0
21 15.08 18,335 723 201 0
22 15.08 18,335 723 0 0
23 15.48 19,355 76.4 1020 0
24 16.10 20,924 82,6 1569 0
25 17.12 23,762 93.8 2838 0
26 17.28 24,158 9.3 396 0
27 17.33 24,233 95.8 125 0
28 17.27 24,132 95.2 0 151
29 17.20 23,963 94.5 0 169
30 17.10 23714 93.6 0 249
31 17.08 23614 93.2 0 100
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# D-8 2000 8&

o 9] eE A5 g 4 &
(m) (10°m’) (%) (10°m) (10°m’)

1 17.10 23,714 93.6 100 0
2 17.10 23,714 93.6 0 0
3 17.00 23,446 925 0 263
4 16.80 22,971 90.6 0 475
5 16.83 23,174 91.4 203 0
6 16.83 23,067 91.0 0 107
7 16.76 22,859 90.2 0 208
8 16.67 22,646 89.3 0 213
9 16.61 22,478 83.7 0 168
10 16,51 22,196 87.6 0 282
11 16.40 21,874 86.3 0 322
12 16.30 21,533 85.2 0 291
13 16.19 21,272 83.9 0 311
14 16.05 20,334 82.4 0 333
15 15.88 20,429 80.6 0 455
16 15.70 19,951 78.7 0 478
17 1554 19,526 77.0 0 425
18 15.40 19,175 75.7 0 351
19 15.24 18,739 73.9 0 436
20 15.16 18,538 73.1 0 201
21 15.40 19,175 75.7 637 0
22 1563 19,762 78.0 587 0
23 1571 19,976 783 214 0
24 15.79 20,186 79.6 210 0
25 16.22 21,419 845 1233 0
26 1759 24,931 93.4 3512 0
27 17.75 25,346 100.0 415 0
28 17.75 25,346 100.0 0 0
29 17.75 25,346 100.0 0 0
30 17.72 25,261 99.7 0 85
31 17.46 24,601 97.1 0 660
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# D-9 2000 9

o 9] AsE | Axe #9 &
(m) (10°m") (%) (10°m') (10°m’)

1 17.38 24,408 96.3 0 193
2 17.24 24,056 94.9 0 352
3 17.04 23,462 92.6 0 594
4 16.96 23,364 92.2 0 98
5 16.83 23,067 91.0 0 297
6 16.74 22,811 90.0 0 256
7 16.67 22,646 89.3 0 165
8 16.62 22,506 33.8 0 140
9 16.72 22,769 89.8 263 0
10 16.80 22,971 90.6 202 0
11 16.85 23,129 91.3 158 0
12 16.95 23,344 92.1 215 0
13 17.05 23,467 92.6 123 0
14 16.94 23,314 92.0 0 153
15 17.26 24,106 9.1 792 0
16 17.67 25,127 99.1 1021 0
17 17.75 25,346 100.0 219 0
18 17.75 25,346 100.0 0 0
19 17.66 25,101 99.0 0 245
20 17.47 24,628 97.2 0 473
21 17.27 24,132 95.2 0 496
22 17.07 23,565 93.0 0 567
23 16.82 23,035 90.9 0 530
24 16.62 22,506 33.8 0 529
25 16,58 22,393 83.3 0 113
26 16.63 22534 839 141 0
27 16.66 22,619 9.2 85 0
28 16.71 22,748 89.7 129 0
29 16.74 22,811 90.0 63 0
30 16.79 22,943 90.5 132 0
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# D-10 2000 10

o &9 Axg | A% %4 #F
(m) (10°m') (%) (10°m’) (10°m)
1 16.80 22,971 90.6 28 0
2 16.80 22,971 90.6 0 0
3 16.80 22,971 90.6 0
4 16.80 22,971 90.6 0
5 16.83 23,067 91.0 9% 0
6 16.36 23,144 91.3 77 0
7 16.88 23,174 91.4 30 0
8 16.39 23,189 915 15 0
9 16.89 23,189 915 0 0
10 16.90 23,202 915 13 0
11 16.90 23,202 915 0 0
12 16.90 23,202 915 0
13 16.91 23,230 91.7 28 0
14 16.91 23,230 91.7 0 0
15 16.92 23,258 91.8 28 0
16 16.93 23,286 91.9 28 0
17 16.93 23,286 91.9 0 0
18 16.93 23,286 91.9 0
19 16.95 23,344 92.1 58 0
20 16.96 23,364 92.2 20 0
21 16.97 23,384 92.3 20 0
22 16.97 23,384 92.3 0 0
23 16.98 23,404 92.3 20 0
24 16.99 23,424 92.4 20 0
25 16.99 23,424 92.4 0 0
26 17.00 23,446 925 22 0
27 17.00 23,446 925 0 0
28 17.01 23,450 92.5 4 0
29 17.02 23,454 92.5 4 0
30 17.03 23,458 92.6 4 0
31 17.04 23,462 92.6 4 0
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# D-11 2000 11&

o &9 AcE | AFs %4 &
(m) (10°m") (%) (10°m’) (10°m")

1 17.05 23,467 92.6 5 0
2 17.06 23,516 92.8 49 0
3 17.07 23,565 93.0 49 0
4 17.08 23,614 93.2 49 0
5 17.08 23,614 93.2 0 0
6 17.09 23,663 93.4 49 0
7 17.10 23,714 93.6 51 0
8 17.11 23,738 93.7 24 0
9 17.12 23,762 93.8 24 0
10 17.13 23,786 93.8 24 0
11 17.14 23,810 93.9 24 0
12 17.15 23,834 94.0 24 0
13 17.16 23,360 94.1 26 0
14 17.17 23,386 94.2 26 0
15 17.18 23,912 94.3 26 0
16 17.19 23,938 94.4 26 0
17 17.20 23,963 94.5 25 0
18 17.19 23,938 94.4 0 25
19 17.17 23,386 94.2 0 52
20 17.05 23,467 92.6 0 419
21 17.00 23,446 92.5 0 21
22 16.85 23,129 91.3 0 317
23 16.73 22,790 89.9 0 339
24 16.57 22,365 83.2 0 425
25 16.48 22,109 87.2 0 256
2% 16.42 21,933 86.5 0 176
27 16.37 21,788 86.0 0 145
28 16.09 20,917 82.5 0 871
29 15.96 20,644 81.4 0 273
30 15.83 20,429 80.6 0 215
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# D-12 2000 12&

o 9l A4d A5 % &
(m) (10°m) (%) (10°m’) (10°m’)
1 15.88 20,429 0.6 0 0
2 15.88 20,429 0.6 0 0
3 15.88 20,429 0.6 0 0
4 15.88 20,429 0.6 0 0
5 15.88 20,429 0.6 0 0
6 15.90 20,483 0.8 54 0
7 1591 20,508 80.9 25 0
8 15.91 20,508 80.9 0 0
9 15.91 20,508 80.9 0 0
10 1591 20,508 80.9 0
11 15.92 20,536 81.0 28 0
12 15.93 20,563 81.1 27 0
13 15.93 20,563 81.1 0 0
14 15.93 20,563 81.1 0 0
15 15.94 20,590 81.2 27 0
16 15.94 20,590 81.2 0 0
17 15.95 20,616 81.3 26 0
18 15.95 20,616 81.3 0 0
19 15.95 20,616 81.3 0 0
20 15.96 20,644 81.4 28 0
21 15.96 20,644 81.4 0 0
22 15.98 20,700 81.7 56 0
23 15.98 20,700 81.7 0 0
24 15.98 20,700 81.7 0 0
25 15.99 20,728 81.8 28 0
26 15.99 20,728 81.8 0 0
27 15.99 20,728 81.8 0 0
28 15.99 20,728 81.8 0 0
29 15.99 20,728 81.8 0 0
30 15.99 20,728 81.8 0 0
31 16.00 20,757 81.9 29 0
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# D-13 2001 1&

-9

A%

[e3e)]
H

O =

ol A& T =
- (m) (10°m) (%) (10°m) (10°m)
1 16.00 20,757 81.9 0 0
2 16.01 20,782 82.0 25 0
3 16.01 20,782 82.0 0 0
4 16.02 20,807 82.1 25 0
5 16.03 20,832 82.2 25 0
6 16.04 20,857 82.3 25 0
7 16.04 20,857 82.3 0 0
8 16.15 21,168 835 311 0
9 16.15 21,168 835 0 0
10 16.16 21,194 83.6 26 0
11 16.16 21,194 83.6 0 0
12 16.17 21,220 83.7 26 0
13 16.17 21,220 83.7 0 0
14 16.17 21,220 83.7 0 0
15 16.17 21,220 83.7 0 0
16 16.17 21,220 83.7 0 0
17 16.17 21,220 83.7 0 0
18 16.24 21,439 84.6 219 0
19 16.24 21,439 84.6 0 0
20 16.24 21,439 84.6 0 0
21 16.25 21,448 84.6 9 0
2 16.25 21,448 84.6 0 0
23 16.25 21,448 84.6 0 0
24 16.26 21,475 84.7 27 0
25 16.26 21,475 84.7 0 0
% 16.26 21,475 84.7 0 0
27 16.27 21,502 84.8 27 0
28 16.27 21,502 84.8 0 0
29 16.28 21,529 84.9 27 0
30 16.28 21,529 849 0 0
31 16.29 21,556 85.0 27 0
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# D-14 2001 2&

. = AFF | Are 9 b=
- (m) (10°m) (%) (10°m’) (10°m)
1 16.29 21,556 85.0 0 0
2 16.30 21,583 85.2 27 0
3 16.30 21,583 85.2 0
4 16.30 21,583 85.2 0
5 16.30 21,583 85.2 0 0
6 16.32 21,643 85.4 60 0
7 16.32 21,643 85.4 0 0
8 16.33 21,673 8.5 30 0
9 16.33 21,673 8.5 0
10 16.33 21,673 8.5 0
11 16.33 21,673 85.5 0 0
12 16.33 21,673 8.5 0
13 16.35 21,732 85.7 59 0
14 16.35 21,732 85.7 0 0
15 16.35 21,732 85.7 0
16 16.37 21,783 86.0 56 0
17 16.37 21,783 86.0 0 0
18 16.37 21,783 86.0 0
19 16.37 21,783 86.0 0
20 16.37 21,783 86.0 0 0
21 16.40 21,874 86.3 86 0
2 16.40 21,874 86.3 0 0
23 16.42 21,933 86.5 59 0
24 16.44 21,991 86.8 58 0
25 16.46 22,051 87.0 60 0
% 16.48 22,109 87.2 58 0
27 16,50 22,168 875 59 0
28 16.70 22,727 89.7 559 0
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# D-15 2001 3

o 9 A4 A5 & +9 &
= (m) (10°m’) (%) (10°m’) (10°m’)
1 16.97 23,384 92.3 1,828 0
2 17.15 23,834 94.0 450 0
3 17.31 24,235 95.6 401 0
4 17.36 24,356 96.1 121 0
5 174 24,459 96.5 103 0
6 1761 24,979 98.6 520 0
7 17.65 25,075 98.9 96 0
8 17.68 25,153 99.2 78 0
9 17.72 25,261 99.7 108 0
10 17.74 25,319 99.9 58 0
11 17.75 25,346 100.0 27 0
12 17.75 25,346 100.0 0 0
13 17.75 25,346 100.0 0 0
14 17.75 25,346 100.0 0 0
15 17.75 25,346 100.0 0 0
16 17.75 25,346 100.0 0 0
17 17.75 25,346 100.0 0 0
18 17.75 25,346 100.0 0 0
19 17.75 25,346 100.0 0 0
20 17.75 25,346 100.0 0 0
21 17.75 25,346 100.0 0 0
22 17.75 25,346 100.0 0 0
23 17.75 25,346 100.0 0 0
24 17.75 25,346 100.0 0 0
25 17.75 25,346 100.0 0 0
26 17.75 25,346 100.0 0 0
27 17.75 25,346 100.0 0 0
28 17.75 25,346 100.0 0 0
29 17.75 25,346 100.0 0 0
30 17.75 25,346 100.0 0 0
31 17.75 25,346 100.0 0 0
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# D-16 2001 43

A

O 0]

o =

o) 4 A& TS TE
- (m) (10°m) (%) (10°m’) (10°m")
1 17.75 25,346 100.0 0 0
2 17.75 25,346 100.0 0 0
3 17.75 25,346 100.0 0 0
4 17.75 25,346 100.0 0 0
5 17.75 25,346 100.0 0 0
6 17.75 25,346 100.0 0 0
7 17.73 25,290 99.8 0 56
8 1757 24,879 98.2 0 411
9 17.44 24,555 96.9 0 324
10 17.31 24,235 95.6 0 320
11 17.18 23912 94.3 0 323
12 17.08 23,614 93.2 0 298
13 16.96 23,364 92.2 0 250
14 16.75 22,831 90.1 0 533
15 16.60 22,450 88.6 0 381
16 16.45 22,022 86.9 0 428
17 16.31 21,613 85.3 0 409
18 16.16 21,194 83.6 0 419
19 16.01 20,782 82.0 0 412
20 15.82 20,269 80.0 0 513
21 15.63 19,762 78.0 0 507
22 15.35 19,029 75.1 0 733
23 15.05 18,257 72.0 0 772
24 14.74 17,453 68.9 0 804
25 14.46 16,776 66.2 0 677
26 14.14 15,997 63.1 0 779
27 13.96 15,568 61.4 0 429
28 13.78 15,158 59.8 0 410
29 14.03 15,730 62.1 572 0
30 13.95 15,543 61.3 0 187
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# D-17 2001 53

o 9 R A5 & 4 =
- (m) (10°m) (%) (10°m") (10°m’)
1 13.80 15,204 60.0 0 339
2 13.63 14,822 58.5 0 382
3 13.52 14,570 575 0 252
4 13.29 14,051 55.4 0 519
5 13.11 13,657 539 0 394
6 12.95 13,313 52.5 0 344
7 12.79 12,988 51.2 0 325
8 12.63 12,636 499 0 352
9 12.46 12,280 48.4 0 356
10 12.31 11,982 47.3 0 298
11 12.16 11,661 46.0 0 321
12 12.01 11,365 44.8 0 296
13 11.86 11,071 437 0 294
14 11.71 10,781 425 0 290
15 11.56 10,486 41.4 0 295
16 11.40 10,188 40.2 0 298
17 11.24 9,885 39.0 0 303
18 11.10 9,632 38.0 0 253
19 11.00 9,446 37.3 0 186
20 10.87 9,209 36.3 0 237
21 10.76 9,027 35.6 0 182
22 10.63 8,799 34.7 0 228
23 10.51 8,586 339 0 213
24 10.41 8,413 33.2 0 173
25 10.26 8,162 32.2 0 251
26 10.11 7,896 31.2 0 266
27 10.01 7,740 30.5 0 156
28 9.88 7,533 29.7 0 207
29 9.77 7,362 29.0 0 171
30 9.67 7,202 28.4 0 160
31 9.57 7,040 27.8 0 162
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# D-18 2001 6

o 9l A4 A5 & +9 &
= (m) (10°m’) (%) (10°m’) (10°m’)
1 9.46 6,866 27.1 0 174
2 9.35 6,697 26.4 0 169
3 9.23 6,520 25.7 0 177
4 9.10 6,341 25.0 0 179
5 9.00 6,196 24.4 0 145
6 8.88 6,024 23.8 0 172
7 8.66 5,703 225 0 321
8 8.49 5,487 21.6 0 216
9 8.31 5,242 20.7 0 245
10 8.12 4973 19.6 0 269
11 7.98 4790 18.9 0 183
12 7.83 4621 18.2 0 169
13 7.70 4474 17.7 0 147
14 751 4258 16.8 0 216
15 7.29 4,009 15.8 0 249
16 7.04 3,740 14.8 0 269
17 6.79 3,502 13.8 0 238
18 6.61 3,329 13.1 0 173
19 6.99 3,692 14.6 363
20 7.10 3,798 15.0 106 0
21 712 3,818 15.1 20
22 7.09 3,788 14.9 0 30
23 7.05 3,749 14.8 0 39
24 7.01 3,713 14.6 0 36
25 7.70 4474 17.7 761 0
26 8.16 5,047 19.9 573 0
27 8.37 5,319 21.0 272 0
28 8.45 5,424 214 105 0
29 8.55 5,556 219 132 0
30 8.66 5,703 225 147 0
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# D-19 2001 7&

o 9 A 5ok A5& 4 &
= (m) (10°m’) (%) (10°m’) (10°m")
1 9.00 6,196 24.4 100 0
2 9.18 6,456 255 260 0
3 9.34 6,682 26.4 226 0
4 9.40 6,773 26.7 91 0
5 9.23 6,520 25.7 0 253
6 9.18 6,456 255 0 64
7 9.23 6,520 25.7 64 0
8 9.26 6,564 259 44 0
9 9.13 6,384 25.2 180
10 8.96 6,137 24.2 247
11 9.02 6,224 24.6 87 0
12 897 6,152 24.3 0 72
13 9.29 6,603 26.1 451 0
14 9.54 6,991 27.6 388 0
15 10.10 7,886 31.1 895 0
16 10.48 8,535 33.7 649 0
17 10.65 8,838 349 303 0
18 10.92 9,298 36.7 460 0
19 11.03 9,500 375 202 0
20 11.09 9,611 379 111 0
21 11.18 9,761 385 150 0
22 11.27 9,937 39.2 176 0
23 11.10 9,632 38.0 0 305
24 10.77 9,045 35.7 0 587
25 10.44 8,464 334 0 581
26 10.11 7,896 31.2 0 568
27 9.77 7,362 29.0 0 534
28 9.42 6,804 26.8 0 558
29 9.10 6,341 25.0 0 463
30 8.75 5,835 23.0 0 506
31 8.88 6,024 23.8 189 0
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# D-20 2001 8&

o 9l A4 A& 9 &
= (m) (10°m’) (%) (10°m’) (10°m")
1 9.07 6,296 24.8 272 0
2 9.03 6,238 24.6 0 58
3 8.86 5,994 23.6 0 244
4 8.62 5,632 22.2 0 362
5 8.38 5,333 21.0 0 299
6 8.13 4993 19.7 0 340
7 8.03 4872 19.2 0 121
8 8.12 4973 196 101 0
9 8.13 4993 19.7 20 0
10 8.14 5,013 19.8 20
11 7.99 4811 19.0 0 202
12 7.86 4,654 184 0 157
13 7.87 4,666 184 12 0
14 7.90 4,696 185 30 0
15 8.02 4 859 19.2 163 0
16 8.10 4933 195 74 0
17 8.15 5,035 19.9 102 0
18 8.04 4 885 19.3 0 150
19 7.94 47720 186 0 165
20 7.81 4597 18.1 0 123
21 7.66 4 428 175 0 169
22 752 4,269 16.8 0 159
23 7.36 4,087 16.1 0 182
24 7.21 3,919 155 0 168
25 7.04 3,740 14.8 0 179
26 6.87 3,579 14.1 0 161
27 6.69 3,405 134 0 174
28 6.43 3,157 125 0 248
29 6.19 2,951 116 0 206
30 5.94 2,743 10.8 0 208
31 5.72 2,566 10.1 0 177
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# D-21 2001 9¥

o 9l A4 A5 & +9 &
= (m) (10°m’) (%) (10°m’) (10°m’)
1 551 2,391 94 0 175
2 5.29 2,247 89 0 144
3 5.07 2,089 8.2 0 158
4 4.85 1,931 7.6 0 158
5 4.63 1,787 7.1 0 144
6 441 1,644 6.5 0 143
7 4.19 1,500 59 0 144
8 4.08 1,429 5.6 0 71
9 3.97 1,363 54 0 66
10 3.91 1,327 5.2 0 36
11 3.91 1,327 5.2 0 0
12 3.91 1,327 5.2 0 0
13 3.91 1,327 5.2 0 0
14 3.91 1,327 5.2 0 0
15 3.91 1,327 5.2 0 0
16 3.91 1,327 5.2 0 0
17 3.91 1,327 5.2 0 0
18 3.91 1,327 5.2 0 0
19 3.91 1,327 5.2 0 0
20 3.91 1,327 5.2 0 0
21 3.91 1,327 5.2 0 0
22 3.91 1,327 5.2 0 0
23 3.91 1,327 5.2 0 0
24 3.91 1,327 5.2 0 0
25 3.91 1,327 5.2 0 0
26 3.91 1,327 5.2 0 0
27 3.91 1,327 5.2 0 0
28 3.91 1,327 5.2 0 0
29 3.91 1,327 5.2 0 0
30 3.91 1,327 5.2 0 0
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# D-22 2001 10

o 9l A4 A& 9 &
= (m) (10°m’) (%) (10°m’) (10°m")
1 3.91 1,327 5.2 0 0
2 3.91 1,327 5.2 0 0
3 3.91 1,327 5.2 0 0
4 3.91 1,327 5.2 0 0
5 3.91 1,327 5.2 0 0
6 3.91 1,327 5.2 0 0
7 3.91 1,327 5.2 0 0
8 3.91 1,327 5.2 0 0
9 3.91 1,327 5.2 0 0
10 3.91 1,327 5.2 0 0
11 3.91 1,327 5.2 0 0
12 3.91 1,327 5.2 0 0
13 3.91 1,327 5.2 0 0
14 3.91 1,327 5.2 0 0
15 3.91 1,327 5.2 0 0
16 3.91 1,327 5.2 0 0
17 3.91 1,327 5.2 0 0
18 3.91 1,327 5.2 0 0
19 3.91 1,327 5.2 0 0
20 3.91 1,327 5.2 0 0
21 3.91 1,327 5.2 0 0
22 3.91 1,327 5.2 0 0
23 3.91 1,327 5.2 0 0
24 3.91 1,327 5.2 0 0
25 3.91 1,327 5.2 0 0
26 3.91 1,327 5.2 0 0
27 3.91 1,327 5.2 0 0
28 3.91 1,327 5.2 0 0
29 3.91 1,327 5.2 0 0
30 455 1,733 6.8 406 0
31 4.60 1,769 7.0 36 0
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# D-23 2001 11&

o 9l A4 A& 9 &
= (m) (10°m’) (%) (10°m’) (10°m")
1 4.64 1,783 7.0 14 0
2 4.66 1,806 71 23 0
3 4.67 1,813 7.2 0
4 4.67 1,813 7.2 0
5 4.67 1,813 7.2 0 0
6 4.68 1,820 7.2 7 0
7 470 1,832 7.2 12 0
8 471 1,840 7.3 8 0
9 472 1,848 7.3 8 0
10 473 1,856 7.3 8 0
11 474 1,856 7.3 0 0
12 473 1,856 7.3 0 0
13 476 1,877 74 21 0
14 477 1,882 74 5 0
15 478 1,888 74 6 0
16 479 1,894 75 6 0
17 4.80 1,900 75 6 0
18 4.81 1,906 75 6 0
19 4.81 1,906 75 0 0
20 4.81 1,906 75 0 0
21 4.82 1,912 75 6 0
22 4.83 1,918 7.6 6 0
23 4.83 1,918 7.6 0 0
24 4.86 1,938 7.6 20 0
25 4.86 1,938 7.6 0 0
26 4.86 1,938 7.6 0 0
27 4.90 1,967 7.8 29 0
28 4.90 1,967 7.8 0 0
29 4.95 2,003 79 36 0
30 497 2,017 8.0 14 0
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# D-24 2001 12&

o 9l A4 A& 9 &
= (m) (10°m’) (%) (10°m’) (10°m")
1 5.00 2,039 8.0 22 0
2 5.00 2,039 8.0 0 0
3 5.00 2,039 8.0 0 0
4 5.00 2,039 8.0 0 0
5 5.00 2,039 8.0 0 0
6 5.00 2,039 8.0 0 0
7 5.05 2,073 8.2 34 0
8 5.05 2,073 8.2 0 0
9 5.15 2,148 85 75 0
10 5.15 2,148 85 0
11 5.15 2,148 85 0 0
12 5.20 2,181 8.6 33 0
13 5.25 2,218 8.8 37 0
14 5.30 2,254 8.9 36 0
15 5.35 2,287 9.0 33 0
16 5.40 2,326 9.2 39 0
17 5.40 2,326 9.2 0 0
18 5.50 2,381 94 55 0
19 5.55 2,430 9.6 49 0
20 5.60 2,479 9.8 49 0
21 5.65 2,505 9.9 26 0
22 5.70 2,550 10.1 45 0
23 5.75 2,590 10.2 40 0
24 5.75 2,590 10.2 0 0
25 5.75 2,590 10.2 0 0
26 5.75 2,590 10.2 0 0
27 5.75 2,590 10.2 0 0
28 5.75 2,590 10.2 0 0
29 5.75 2,590 10.2 0 0
30 5.75 2,590 10.2 0 0
31 5.75 2,590 10.2 0 0
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# D-25 2002 1&

o 9l R A& 9 &
= (m) (10°m’) (%) (10°m) (10°m’)
1 5.75 2,590 10.2 0 0
2 5.75 2,590 10.2 0 0
3 5.75 2,590 10.2 0 0
4 5.75 2,590 10.2 0 0
5 5.75 2,590 10.2 0 0
6 5.75 2,590 10.2 0 0
7 5.75 2,590 10.2 0 0
8 5.75 2,590 10.2 0 0
9 5.75 2,590 10.2 0 0
10 5.75 2,590 10.2 0 0
11 5.75 2,590 10.2 0 0
12 5.75 2,590 10.2 0 0
13 5.75 2,590 10.2 0 0
14 5.75 2,590 10.2 0 0
15 5.55 2,590 10.2 0 0
16 5.80 2,629 10.4 39 0
17 6.30 3,041 12.0 412 0
18 6.60 3,320 13.1 279 0
19 6.70 3,416 135 96 0
20 6.85 3,560 14.0 144 0
21 7.00 3,704 14.6 144 0
22 7.05 3,749 14.8 45 0
23 7.10 3,798 15.0 49 0
24 7.15 3,848 15.2 50 0
25 7.20 3,908 154 60 0
26 7.20 3,908 154 0 0
27 7.20 3,908 154 0 0
28 7.20 3,908 154 0 0
29 7.25 3,963 15.6 55 0
30 7.30 4,020 15.9 57 0
31 7.35 4,075 16.1 55 0
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# D-26 2002 2&

o 9l R A5 g 3l e
- (m) (10°m’) (%) (10°m’) (10°m’)
1 7.40 4135 16.3 60 0
2 7.45 4187 16.5 52 0
3 7.50 4247 16.8 60 0
4 7.55 4,302 17.0 55 0
5 7.55 4,302 17.0 0 0
6 7.55 4,302 17.0 0 0
7 7.55 4,302 17.0 0 0
8 7.55 4,302 17.0 0 0
9 7.65 4415 174 113 0
10 7.65 4415 174 0 0
11 7.65 4415 174 0 0
12 7.65 4415 174 0 0
13 7.65 4415 174 0 0
14 7.65 4415 174 0 0
15 7.70 4474 17.7 59 0
16 7.70 4474 17.7 0 0
17 7.75 4527 17.9 53 0
18 7.75 4527 17.9 0 0
19 7.75 4527 17.9 0 0
20 7.80 4 586 18.1 59 0
21 7.80 4 586 18.1 0 0
22 7.80 4 586 18.1 0 0
23 7.80 4 586 18.1 0 0
24 7.80 4 586 18.1 0 0
25 7.80 4 586 18.1 0 0
26 7.80 4 586 18.1 0 0
27 7.80 4 586 18.1 0 0
28 7.80 4 586 18.1 0 0
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# D-27 2002 3

o 9 A 5ok A& 9 &
= (m) (10°m’) (%) (10°m") (10°m’)
1 7.80 4586 18.1 0 0
2 7.80 4586 18.1 0 0
3 7.80 4586 18.1 0 0
4 7.80 4586 18.1 0 0
5 7.80 4586 18.1 0 0
6 7.80 4586 18.1 0 0
7 7.80 4586 18.1 0 0
8 7.80 4586 18.1 0 0
9 7.80 4586 18.1 0 0
10 7.80 4586 18.1 0 0
11 7.80 4586 18.1 0 0
12 7.80 4586 18.1 0 0
13 7.80 4586 18.1 0 0
14 7.80 4586 18.1 0 0
15 8.10 4586 18.1 0 0
16 8.10 4586 18.1 0 0
17 8.10 4586 18.1 0 0
18 8.10 4586 18.1 0 0
19 8.10 4586 18.1 0 0
20 8.10 4586 18.1 0 0
21 8.05 4586 18.1 0 0
22 8.03 4727 18.6 141 0
23 8.03 4727 18.6 0 0
24 8.10 4727 18.6 0 0
25 8.15 4727 18.6 0 0
26 8.20 4,897 19.3 170 0
27 8.25 4,897 19.3 0 0
28 8.28 4,897 19.3 0 0
29 8.30 4,897 19.3 0 0
30 8.30 4,897 19.3 0 0
31 8.33 4,897 19.3 0 0

- 345 -




# D-28 2002 4

o 9] A 5=k A5& 4 =
= (m) (10°m’) (%) (10°m’) (10°m")
1 8.33 4,897 19.3 0 0
2 8.33 4,897 19.3 0 0
3 8.33 4,897 19.3 0 0
4 8.33 4,897 19.3 0 0
5 8.33 4,897 19.3 0 0
6 8.30 5,071 20.0 174 0
7 8.40 5,360 21.1 289 0
8 8.45 5,424 214 64 0
9 8.45 5,424 214 0 0
10 8.45 5,424 214 0 0
11 8.45 5,424 214 0 0
12 8.40 5,360 21.1 0 64
13 8.37 5,319 21.0 0 41
14 831 5,242 20.7 0 Tl
15 8.25 5,161 20.4 0 81
16 8.30 5,230 20.6 69 0
17 9.10 6,341 25.0 1,111 0
18 9.45 6,850 27.0 509 0
19 9.65 7,168 28.3 318 0
20 9.65 7,168 28.3 0 0
21 9.65 7,168 28.3 0 0
22 9.58 7,053 27.8 0 115
23 9.47 6,882 27.2 0 171
24 9.40 6,773 26.7 0 109
25 9.41 6,788 26.8 15 0
26 9.46 6,366 271 78 0
27 9.49 6,916 27.3 53 0
28 9.40 6,773 26.7 0 146
29 9.28 6,589 26.0 0 184
30 9.30 6,618 26.1 29 0
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# D-29 2002 53

. %9 A5 A5 & +9 &
= (m) (10°m’) (%) (10°m’) (10°m’)
1 9.66 7,185 28.3 567 0
2 9.98 7,686 30.3 501 0
3 10.26 8,162 32.2 476 0
4 10.65 8,838 349 676 0
5 10.95 9,352 36.9 514 0
6 11.13 9,686 38.2 334 0
7 11.41 10,244 40.4 558 0
8 12.48 12,316 48.6 2072 0
9 12.95 13,313 525 997 0
10 13.22 13,896 54.8 583 0
11 13.34 14,158 55.9 262 0
12 13.35 14,181 55.9 23 0
13 13.34 14,158 55.9 0 23
14 13.30 14,074 55.5 0 84
15 13.36 14,203 56.0 129 0
16 13.43 14,359 56.7 156 0
17 13.38 14,247 56.2 0 112
18 13.33 14,137 55.8 0 110
19 13.20 13,855 54.7 0 282
20 13.12 13,679 54.0 0 176
21 13.04 13,505 53.3 0 174
22 12.95 13,313 52.5 0 192
23 12.88 13,163 519 0 150
24 12.80 13,012 51.3 0 151
25 12.72 12,831 50.6 0 181
26 12.63 12,636 499 0 195
27 12.53 12,421 49.0 0 215
28 12.42 12,201 48.1 0 220
29 12.31 11,982 47.3 0 219
30 12.20 11,724 46.3 0 258
31 12.09 11,520 455 0 204
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# D-30 2002 6

9l

A

ArE

O 0]

o =

o] RIERE] =
- (m) (10°m’) (%) (10°m’) (10°m’)
1 11.98 11,306 44.6 0 214
2 11.84 11,037 435 0 269
3 11.77 10,899 43.0 0 138
4 11.66 10,680 42.1 0 219
5 11.55 10,465 41.3 0 215
6 11.44 10,252 40.4 0 213
7 11.33 10,055 39.7 0 197
8 11.09 9,611 379 0 444
9 10.82 9,129 36.0 0 482
10 10.55 8,653 34.1 0 476
11 10.42 8,430 33.3 0 223
12 10.32 8,256 32.6 0 174
13 10.22 8,078 319 0 178
14 10.12 7,912 31.2 0 166
15 10.01 7,740 305 0 172
16 9.89 7,549 29.8 0 191
17 9.77 7,362 29.0 0 187
18 9.64 7,152 28.2 0 210
19 9.50 6,931 27.3 0 221
20 9.25 6,547 25.8 0 384
21 8.96 6,137 24.2 0 410
22 8.67 5,718 22.6 0 419
23 8.50 5,491 21.7 0 227
24 852 5,517 21.8 26 0
25 853 5,530 21.8 13 0
26 8.10 4,933 195 0 597
27 7.58 4,336 17.1 0 0
28 7.03 3,731 14.7 0 605
29 6.48 3,204 12.6 0 527
30 5.90 2,711 10.7 0 493
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# D-31 2002 7&

o 9l R A5 g 3l =
- (m) (10°m) (%) (10°m’) (10°m")
1 5.50 2,381 94 0 330
2 4.99 2,031 8.0 0 350
3 4.80 1,900 75 0 131
4 474 1,862 7.3 0 38
5 471 1,840 7.3 0 22
6 475 1,871 74 31

7 477 1,882 74 11

8 4.82 1,912 75 30 0
9 477 1,882 74 0 30
10 4.42 1,650 6.5 0 232
11 4.30 1,573 6.2 0 77
12 4.26 1,546 6.1 0 27
13 4.22 1,523 6.0 0 23
14 4.41 1,644 6.5 121 0
15 452 1,717 6.8 73 0
16 461 1,775 7.0 58 0
17 4.67 1,813 7.2 38 0
18 473 1,856 7.3 43 0
19 479 1,894 75 38 0
20 511 2,119 8.4 225 0
21 5.26 2,225 8.8 106 0
22 5.38 2,309 9.1 84 0
23 6.18 2,944 116 635 0
24 6.70 3,416 135 472 0
25 6.93 3,630 14.3 214 0
26 7.05 3,749 14.8 119 0
27 7.15 3,848 15.2 99 0
28 7.23 3,941 155 93 0
29 7.26 3,974 15.7 33 0
30 7.10 3,798 15.0 0 176
31 6.80 3,512 139 0 286
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# D-32 2002 8

. %9 A5 A5 & +9 &
= (m) (10°m’) (%) (10°m’) (10°m’)
1 6.52 3,242 12.8 0 270
2 6.15 2,917 115 0 325
3 5.90 2,711 10.7 0 206
4 5.65 2,505 9.9 0 206
5 554 2,420 95 0 85
6 547 2,367 9.3 0 53
7 7.62 4 381 17.3 2,014 0
8 10.55 8,653 34.1 4272 0
9 11.37 10,128 40.0 1,475 0
10 11.75 10,859 42.8 731 0
11 12.15 11,646 459 787 0
12 12.51 12,375 48.8 729 0
13 12.92 13,248 52.3 873 0
14 13.34 14,158 55.9 910 0
15 13.81 15,227 60.1 1,069 0
16 14.45 16,751 66.1 1,524 0
17 14.80 17,626 69.5 875 0
18 15.03 18,209 71.8 583 0
19 15.15 18,512 73.0 303 0
20 15.24 18,739 739 227 0
21 15.30 18,904 74.6 165 0
22 15.37 19,087 75.3 0 334
23 15.50 19,421 76.6 334 0
24 15.55 19,550 771 129 0
25 15.64 19,787 78.1 237 0
26 15.68 19,895 785 108 0
27 15.78 20,158 79.5 263 0
28 15.78 20,158 79.5 0 0
29 15.84 20,323 80.2 165 0
30 15.88 20,429 80.6 106 0
31 15.93 20,563 81.1 134 0
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# D-33 2002 9

A

O 0]

o =

o =9 A& T T
- (m) (10°m’) (%) (10°m’) (10°m’)
1 17.20 23,963 945 3,400 0
2 17.89 25,346 100 1,383 0
3 17.75 25,346 100 0 0
4 17.60 24,955 985 0 391
5 17.38 24,408 96.3 0 547
6 17.16 23,860 94.1 0 548
7 16.90 23,202 915 0 658
8 16.64 22,562 89.0 0 640
9 16.35 21,732 85.7 0 830
10 16.07 20,898 82.5 0 834
11 16.05 20,884 82.4 0 14
12 16.09 20,917 82.5 33 0
13 16.13 21,074 83.1 157 0
14 16.15 21,168 835 94 0
15 16.15 21,168 83.5 0 0
16 16.20 21,399 84.4 231 0
17 16.22 21,419 84.5 20 0
18 16.24 21,439 84.6 20 0
19 16.24 21,439 84.6 0 0
20 16.26 21,475 84.7 36 0
21 16.28 21,529 84.9 54 0
22 16.28 21,529 84.9 0 0
23 16.28 21,529 84.9 0 0
24 16.18 21,246 83.8 0 283
25 16.10 20,924 82.6 0 322
26 16.05 20,884 82.4 0 40
27 16.05 20,884 82.4 0 0
28 16.05 20,884 82.4 0 0
29 16.05 20,884 82.4 0 0
30 16.06 20,884 82.4 0 0
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# D-34 2002 10

o 9 A4 A5& 4 &
= (m) (10°m’) (%) (10°m’) (10°m’)
1 16.08 20,906 82.5 22 0
2 16.08 20,906 82.5 0 0
3 16.08 20,906 82.5 0
4 16.08 20,906 82.5 0
5 16.08 20,906 82.5 0 0
6 16.10 20,924 82.6 18 0
7 16.12 21,024 82.9 100 0
8 16.12 21,024 82.9 0 0
9 16.14 21,124 83.3 100 0
10 16.14 21,124 83.3 0
11 16.14 21,124 83.3 0 0
12 16.14 21,124 83.3 0 0
13 16.16 21,194 83.6 70 0
14 16.16 21,194 83.6 0 0
15 16.16 21,194 83.6 0 0
16 16.16 21,194 83.6 0 0
17 16.16 21,194 83.6 0 0
18 16.16 21,194 83.6 0 0
19 16.16 21,194 83.6 0 0
20 16.18 21,246 83.8 52 0
21 16.18 21,246 83.8 0 0
22 16.18 21,246 83.8 0 0
23 16.20 21,399 84.4 153 0
24 16.20 21,399 84.4 0 0
25 16.22 21,419 84.5 20 0
26 16.22 21,419 84.5 0 0
27 16.24 21,439 84.6 20 0
28 16.24 21,439 84.6 0 0
29 16.26 21,475 84.7 36 0
30 16.26 21,475 84.7 0 0
31 16.28 21,529 84.9 54 0
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# D-35 2002 11&

9l

A%

O 0]

O =

o] T A =
- (m) (10°m) (%) (10°m’) (10°m")
1 16.28 21,529 84.9 0 0
2 16.28 21,529 84.9 0 0
3 16.30 21,583 85.2 54 0
4 16.30 21,583 85.2 0 0
5 16.30 21,583 85.2 0 0
6 16.32 21,643 85.4 60 0
7 16.34 21,703 85.6 60 0
8 16.36 21,760 85.9 57 0
9 16.38 21,816 86.1 56 0
10 16.38 21,816 86.1 0 0
11 16.38 21,816 86.1 0 0
12 16.40 21,874 86.3 58 0
13 16.42 21,933 86.5 0 58
14 16.44 21,991 86.8 0 2
15 16.46 22,051 87.0 60 0
16 16.48 22,109 87.2 58 0
17 16.50 22,168 875 59 0
18 16.52 22,224 87.7 56 0
19 16.54 22,280 879 56 0
20 16.56 22,337 88.1 57 0
21 16.58 22,393 88.3 56 0
22 16.60 22,450 88.6 57 0
23 16.62 22,506 88.8 56 0
24 16.63 22,534 88.9 28 0
25 16.64 22,562 89.0 28 0
26 16.65 22,592 89.1 30 0
27 16.66 22,619 89.2 27 0
28 16.67 22,646 89.3 27 0
29 16.68 22,673 89.5 27 0
30 16.69 22,700 89.6 27 0
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# D-36 2002 12&

o 9l A4 A5 & +9 &
= (m) (10°m’) (%) (10°m’) (10°m’)
1 16.70 22,127 89.7 27 0
2 16.71 22,748 89.7 21 0
3 16.72 22,7169 89.8 21 0
4 16.73 22,790 89.9 21 0
5 16.74 22,811 90.0 21 0
6 16.76 22,859 90.2 48 0
7 16.78 22,915 90.4 56 0
8 16.80 22,971 90.6 56 0
9 16.82 23,035 90.9 64 0
10 16.84 23,099 91.1 64 0
11 16.86 23,144 91.3 45 0
12 16.88 23,174 914 30 0
13 16.88 23,174 914 0
14 16.88 23,174 914 0 0
15 16.88 23,174 914 0 0
16 16.90 23,202 91.5 28 0
17 16.91 23,230 91.7 28 0
18 16.91 23,230 91.7 0 0
19 16.91 23,230 91.7 0 0
20 16.91 23,230 91.7 0 0
21 16.91 23,230 91.7 0 0
22 16.91 23,230 91.7 0 0
23 16.91 23,230 91.7 0 0
24 16.91 23,230 91.7 0 0
25 16.91 23,230 91.7 0 0
26 16.91 23,230 91.7 0 0
27 16.91 23,230 91.7 0 0
28 16.91 23,230 91.7 0 0
29 16.91 23,230 91.7 0 0
30 16.91 23,230 91.7 0 0
31 16.91 23,230 91.7 0 0
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# D-37 2003 1&

A%

O 0]

O =

o) 4 A& TS TE
- (m) (10°m) (%) (10°m’) (10°m")
1 16.91 23,230 91.6 0 0
2 16.91 23,230 91.6 0 0
3 16.91 23,230 91.6 0 0
4 16.91 23,230 91.6 0 0
5 16.91 23,230 91.6 0 0
6 16.91 23,230 91.6 0 0
7 16.91 23,230 91.6 0 0
8 16.92 23,258 91.7 28 0
9 16.97 23,384 92.2 126 0
10 17.02 23,454 92.5 70 0
11 17.07 23,565 92.9 111 0
12 17.12 23,762 93.7 197 0
13 17.17 23,886 94.2 124 0
14 17.22 24,010 94.7 124 0
15 17.27 24,132 95.2 122 0
16 17.32 24,259 95.7 127 0
17 17.35 24,331 95.9 72 0
18 17.35 24,331 95.9 0 0
19 17.35 24,331 95.9 0 0
20 17.35 24,331 95.9 0 0
21 17.35 24,331 95.9 0 0
22 17.35 24,331 95.9 0 0
23 17.35 24,331 95.9 0 0
24 17.35 24,331 95.9 0 0
25 17.35 24,331 95.9 0 0
26 17.35 24,331 95.9 0 0
27 17.35 24,331 95.9 0 0
28 17.35 24,331 95.9 0 0
29 17.35 24,331 95.9 0 0
30 17.35 24,331 95.9 0 0
31 17.35 24,331 95.9 0 0
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# D-39 2003 2&

9l

A%

O 0]

O =

o) A& T =
- (m) (10°m) (%) (10°m’) (10°m")
1 17.35 24,331 95.9 0 0
2 17.35 24,331 95.9 0 0
3 17.35 24,331 95.9 0 0
4 17.35 24,331 95.9 0 0
5 17.35 24,331 95.9 0 0
6 17.35 24,331 95.9 0 0
7 17.35 24,331 95.9 0 0
8 17.35 24,331 95.9 0 0
9 17.35 24,331 95.9 0 0
10 17.35 24,331 95.9 0 0
11 17.38 24,408 96.2 77 0
12 17.41 24,483 96.5 75 0
13 17.46 24,601 97.0 118 0
14 1751 24731 975 130 0
15 17.56 24,856 98.0 125 0
16 17.61 24,979 98.5 123 0
17 17.62 25,003 98.6 24 0
18 17.62 25127 99.1 124 0
19 17.70 25,203 99.4 76 0
20 17.71 25,232 99.5 29 0
21 17.72 25,261 99.6 29 0
22 17.72 25,261 99.6 0 0
23 17.75 25,346 100 85 0
24 17.75 25,346 100 0 0
25 17.75 25,346 100 0 0
26 17.75 25,346 100 0 0
27 17.75 25,346 100 0 0
28 17.75 25,346 100 0 0
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# D-39 2003 3

A%

O 0]

O =

o) 4 A& TS TE
- (m) (10°m) (%) (10°m’) (10°m")
1 17.75 25,346 100 0 0
2 17.75 25,346 100 0 0
3 17.75 25,346 100 0 0
4 17.75 25,346 100 0 0
5 17.75 25,346 100 0 0
6 17.75 25,346 100 0 0
7 17.75 25,346 100 0 0
8 17.75 25,346 100 0 0
9 17.75 25,346 100 0 0
10 17.75 25,346 100 0 0
11 17.75 25,346 100 0 0
12 17.75 25,346 100 0 0
13 17.75 25,346 100 0 0
14 17.75 25,346 100 0 0
15 17.75 25,346 100 0 0
16 17.75 25,346 100 0 0
17 17.75 25,346 100 0 0
18 17.75 25,346 100 0 0
19 17.75 25,346 100 0 0
20 17.75 25,346 100 0 0
21 17.75 25,346 100 0 0
22 17.75 25,346 100 0 0
23 17.75 25,346 100 0 0
24 17.75 25,346 100 0 0
25 17.75 25,346 100 0 0
26 17.75 25,346 100 0 0
27 17.75 25,346 100 0 0
28 17.75 25,346 100 0 0
29 17.75 25,346 100 0 0
30 17.75 25,346 100 0 0
31 17.75 25,346 100 0 0
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# D-40 2003 43

o 9l A4 A& 9 &
= (m) (10°m’) (%) (10°m’) (10°m")
1 17.75 25,346 100 0 0
2 17.75 25,346 100 0 0
3 17.75 25,346 100 0 0
4 17.75 25,346 100 0 0
5 17.75 25,346 100 0 0
6 17.75 25,346 100 0 0
7 17.75 25,346 100 0 0
8 17.75 25,346 100 0 0
9 17.75 25,346 100 0 0
10 17.75 25,346 100 0 0
11 17.75 25,346 100 0 0
12 17.75 25,346 100 0 0
13 17.75 25,346 100 0 0
14 17.75 25,346 100 0 0
15 17.75 25,346 100 0 0
16 17.75 25,346 100 0 0
17 17.70 25,203 99.4 0 143
18 1757 24,879 98.1 0 324
19 17.59 24931 98.3 52 0
20 17.68 25,153 99.2 222 0
21 17.75 25,346 99.2 193 0
22 17.75 25,346 99.2 0 0
23 17.75 25,346 99.2 0 0
24 17.75 25,346 99.2 0 0
25 17.75 25,346 99.2 0 0
26 17.75 25,346 99.2 0 0
27 17.75 25,346 99.2 0 0
28 17.75 25,346 99.2 0 0
29 17.75 25,346 99.2 0 0
30 17.75 25,346 99.2 0 0
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# D-41 2003 53

A%

O 0]

o =

o1 4 A& TS TE
= (m) (10°m’) (%) (10°m’) (10°m")
1 17.75 25,346 100 0 0
2 17.75 25,346 100 0 0
3 17.75 25,346 100 0 0
4 17.75 25,346 100 0 0
5 17.75 25,346 100 0 0
6 17.75 25,346 100 0 0
7 17.75 25,346 100 0 0
8 17.75 25,346 100 0 0
9 17.75 25,346 100 0 0
10 17.75 25,346 100 0 0
11 17.75 25,346 100 0 0
12 17.75 25,346 100 0 0
13 17.75 25,346 100 0 245
14 17.75 25,346 100 0 274
15 17.66 25,101 99 0 368
16 17.55 24,827 979 0 496
17 17.40 24,459 96.5 0 517
18 17.20 23,963 945 0 347
19 17.00 23,446 925 0 480
20 16.84 23,099 91.1 0 451
21 16.66 22,619 89.2 0 585
22 16.50 22,168 87.4 0 659
23 16.30 21,583 85.1 0 92
24 16.10 20,924 82.5 0
25 16.03 20,832 82.1 0
26 16.03 20,832 82.1 0 25
27 16.03 20,832 82.1 0 25
28 16.02 20,807 82.0 0 25
29 16.01 20,782 81.9 50 0
30 16.00 20,757 81.8 0 0
31 16.02 20,807 82.0 0

- 399 -




# D-42 2003 6

A%

O 0]

O =

o) 4 A& TS TE
- (m) (10°m) (%) (10°m’) (10°m’)
1 16.08 20,906 82.4 99 0
2 16.08 20,906 82.4 0 0
3 16.07 20,898 82.4 0 8
4 16.05 20,884 82.3 0 14
5 16.02 20,807 82 0 77
6 16.00 20,757 81.8 0 50
7 15.97 20,672 81.5 0 85
8 15.97 20,590 81.2 0 82
9 15.89 20,456 80.7 0 134
10 15.83 20,296 80 0 160
11 15.76 20,102 79.3 0 194
12 15.75 20,074 79.1 0 28
13 15.72 20,001 789 0 73
14 15.71 19,976 78.8 0 25
15 15.68 19,895 78.4 0 81
16 15.63 19,762 7.8 0 133
17 15.57 19,604 77.3 0 158
18 15.52 19,473 76.8 0 131
19 15.42 19,207 75.7 0 266
20 15.39 19,145 75.5 0 62
21 15.36 19,058 75.1 0 87
22 15.34 19,004 74.9 0 54
23 15.28 18,854 74.3 0 150
24 15.30 18,904 745 50 0
25 15.34 19,004 74.9 100 0
26 15.34 19,004 749 0 0
27 15.40 19,175 75.6 171 0
28 15.88 20,429 80.6 1,254 0
29 16.09 20917 82.5 488 0
30 16.22 21,419 84.5 502 0
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# D-43 2003 7&

A%

O 0]

o =

o1 4 A& TS TE
= (m) (10°m’) (%) (10°m’) (10°m")
1 16.32 21,643 85.3 224 0
2 16.45 22,022 86.8 379 0
3 16.55 22,309 83.0 287 0
4 17.00 23,446 925 1137 0
5 17.37 24,382 96.1 936 0
6 17.36 24,356 96.0 0 26
7 17.45 24,579 96.9 223 0
8 17.45 24,579 96.9 0 0
9 17.43 24,531 96.7 0 48
10 17.75 25,346 100 815 0
11 17.75 25,346 100 0 0
12 17.75 25,346 100 0 0
13 17.75 25,346 100 0 0
14 17.75 25,346 100 0 0
15 17.75 25,346 100 0 0
16 17.63 25,029 98.7 0 317
17 17.44 24,555 96.8 0 474
18 17.25 24,080 95.0 0 475
19 17.25 24,080 95.0 0 0
20 17.05 23,467 925 0 613
21 17.00 23,446 925 0 21
22 16.93 23,286 91.8 0 160
23 17.73 25,290 99.7 2004 0
24 17.75 25,346 100 56 0
25 17.80 25,346 100 0 0
26 17.90 25,346 100 0 0
27 17.79 25,346 100 0 0
28 17.70 25,203 99.4 0 143
29 17.65 25,075 98.9 0 128
30 17.62 25,003 98.6 0 72
31 17.53 24779 97.7 0 224
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# D-44 2003 8

o 9l A4 A& 9 &
= (m) (10°m’) (%) (10°m’) (10°m")
1 17.50 247707 974 0 72
2 17.47 24,628 97.1 0 79
3 17.27 24,132 95.2 0 496
4 17.40 24,459 96.5 327 0
5 16.80 22971 90.6 0 1,488
6 16.59 22,425 83.4 0 546
7 16.40 21,874 86.3 0 551
8 16.24 21,439 84.5 0 435
9 16.02 20,807 82.0 0 632
10 16.00 20,757 81.8 0 50
11 16.03 20,832 82.1 75 0
12 16.02 20,807 82.0 0 25
13 16.01 20,782 81.9 0 25
14 16.00 20,757 81.8 0 25
15 15.98 20,700 81.6 0 57
16 15.95 20,616 81.3 0 84
17 15.92 20,536 81.0 0 80
18 15.89 20,456 80.7 0 80
19 16.02 20,807 82.0 351 0
20 16.74 22,811 89.9 2,004 0
21 17.10 23714 935 903 0
22 17.12 23,7162 93.7 48

23 16.98 23,404 92.3 0 358
24 16.83 23,067 91.0 0 337
25 16.68 22,673 89.4 0 394
26 16.45 22,022 86.8 0 651
27 16.26 21,475 84.7 0 547
28 16.26 21,475 84.7 0 0
29 16.32 21,643 85.3 168 0
30 16.44 21,991 86.7 348 0
31 16.60 22,450 835 459 0
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# D-45 2003 9

o 9l A4 A& 9 &
= (m) (10°m’) (%) (10°m’) (10°m")
1 16.75 22,831 90.0 381 0
2 16.79 22,943 90.5 112 0
3 16.98 23,404 92.3 461 0
4 17.08 23,614 93.1 210 0
5 17.23 24,033 94.8 419 0
6 17.55 24,827 979 794 0
7 17.55 24,827 979 0 0
8 17.50 247707 974 0 120
9 17.50 247707 974 0 0
10 17.75 25,346 100 639 0
11 17.75 25,346 100 0 0
12 17.67 25,127 99.1 0 219
13 17.75 25,346 99.1 219 0
14 17.82 25,346 100 0 0
15 17.73 25,290 99.7 0 56
16 17.60 24,955 98.4 0 335
17 17.38 24,408 96.2 0 547
18 17.18 23912 94.3 0 496
19 17.02 23,454 925 0 458
20 16.80 22971 90.6 0 483
21 16.60 22,450 835 0 521
22 16.35 21,732 85.7 0 718
23 16.32 21,643 85.3 0 89
24 16.35 21,732 85.7 89 0
25 16.37 21,788 85.9 56 0
26 16.44 21,991 86.7 203 0
27 16.44 21,991 86.7 0 0
28 16.44 21,991 86.7 0 0
29 16.46 22,051 86.9 60 0
30 16.56 22,337 83.1 286 0
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# D-46 20034 10

A%

O 0]

o =

o1 4 A& TS TE
= (m) (10°m’) (%) (10°m’) (10°m")
1 16.56 22,337 83.1 0 0
2 16.58 22,393 88.3 56 0
3 16.58 22,393 88.3 0 0
4 16.58 22,393 88.3 0 0
5 16.60 22,450 885 57 0
6 16.60 22,450 885 0 0
7 16.63 22,534 88.9 84 0
8 16.65 22,592 89.1 58 0
9 16.65 22,592 89.1 0 0
10 16.60 22,450 885 0 142
11 16.60 22,450 885 0 0
12 16.60 22,450 885 0 0
13 16.60 22,450 885 0 0
14 16.63 22,534 88.9 84 0
15 16.65 22,592 89.1 58 0
16 16.65 22,592 89.1 0 0
17 16.65 22,592 89.1 0 0
18 16.65 22,592 89.1 0 0
19 16.65 22,592 89.1 0 0
20 16.65 22,592 89.1 0 0
21 16.68 22,673 89.4 81 0
22 16.70 22,127 89.7 54 0
23 16.73 22,790 89.9 63 0
24 16.75 22,831 90.1 41 0
25 16.78 22,915 90.4 84 0
26 16.78 22,915 90.4 0 0
27 16.78 22,915 90.4 0 0
28 16.82 23,035 90.9 120 0
29 16.90 23,202 915 167 0
30 16.92 23,258 91.8 56 0
31 17.00 23,446 925 188 0
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I# D-47 20034 11&

o 9l A4 A& 9 &
= (m) (10°m’) (%) (10°m’) (10°m")
1 17.02 23,454 925 8 0
2 17.02 23,454 925 0 0
3 17.02 23,454 925 0 0
4 17.02 23,454 925 0 0
5 17.02 23,454 925 0 0
6 17.05 23,467 92.6 13 0
7 17.05 23,467 92.6 0 0
8 17.05 23,467 92.6 0 0
9 17.05 23,467 92.6 0 0
10 17.05 23,467 92.6 0
11 17.07 23,565 93.0 98 0
12 17.07 23,565 93.0 0 0
13 17.07 23,565 93.0 0 0
14 17.07 23,565 93.0 0 0
15 17.09 23,663 93.4 98 0
16 17.09 23,663 93.4 0 0
17 17.09 23,663 93.4 0 0
18 17.09 23,663 93.4 0 0
19 17.12 23,762 93.8 99 0
20 17.12 23,762 93.8 0 0
21 17.14 23,810 93.9 48 0
22 17.14 23,810 93.9 0 0
23 17.14 23,810 93.9 0 0
24 17.14 23,810 93.9 0 0
25 17.16 23,860 94.1 50 0
26 17.18 23912 94.3 52 0
27 17.18 23912 94.3 0 0
28 17.20 23,963 945 51 0
29 17.20 23,963 945 0 0
30 17.20 23,963 945 0 0
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# D-48 2003 12&

o 9l A4 A& 9 &
= (m) (10°m’) (%) (10°m’) (10°m")
1 17.20 23,963 945 0 0
2 17.23 24,033 94.8 70 0
3 17.25 24,080 95.0 47 0
4 17.27 24,132 95.2 52 0
5 17.27 24132 95.2 0 0
6 17.27 24132 95.2 0 0
7 17.27 24132 95.2 0 0
8 17.27 24,132 95.2 0 0
9 17.30 24211 95.5 79 0
10 17.30 24211 95.5 0 0
11 17.30 24211 95.5 0 0
12 17.25 24,080 95.0 0 131
13 17.20 23,963 945 0 117
14 17.15 23,834 94.0 0 129
15 17.10 23,714 93.6 0 120
16 17.05 23,467 92.6 0 247
17 16.95 23,344 92.1 0 123
18 16.95 23,344 92.1 0 0
19 16.95 23,344 92.1 0 0
20 16.95 23,344 92.1 0 0
21 16.95 23,344 92.1 0 0
22 16.95 23,344 92.1 0 0
23 16.95 23,344 92.1 0 0
24 16.95 23,344 92.1 0 0
25 16.95 23,344 92.1 0 0
26 16.95 23,344 92.1 0 0
27 16.95 23,344 92.1 0 0
28 16.95 23,344 92.1 0 0
29 16.95 23,344 92.1 0 0
30 16.95 23,344 92.1 0 0
31 16.95 23,344 92.1 0 0
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<FE B> UE7HAAE X[AH|o[EH|0]A EHo|= BA|

# E-1 ALTERNATIVES HIO|= YAl

018 dele 94 | 2ol B;J; 4
atnv_no int 4 0 | Alternative No.
basin_id char 4 0 |9 ID
basin_name nvarchar 50 1 | Fgel&
method_id char 4 0 |[&¥H ID
method_name nvarchar 50 1 | FHE
fort_tran_BOD float 8 1 |dS5F=Fet=
fort_tran_TN float 8 1 |dSHFE5etw
fort_tran_TP float 8 1 |dAS5fFE5t#
cost money 8 1 |A28evE
score float 8 1 | oirE7M 5
rank int 4 1 [ dirE 79
result_BOD float 8 1 |(AEdelAZA Y Fal&
result_TN float 8 1 (A EdoAZA Y Fat&
result_TP float 8 1 |[AlEdo AT} Hal=F
used bit 1 1 | $gzxzay g8
¥ E-2 INST_INFO H|O|= Al

NULL

Aol & dolel g4 | Aol 58 g
inst_index smallint 2 1 | AFA g~
inst_nm nvarchar 50 0 |AFA ol&

ST float 8 0 |ST

WS float 8 0 |WS

STWS float 8 1 |ST/WSH]

BASIN_number int 4 1 |79 M=

Segment int 4| 1 [AawE gx
_number
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¥ E-3 (M =X|0|5)_BASIN E0| & Al

ol dolg 44 | o] 1\;2 vy
id char 4 9 1D
name nvarchar 50 1 |79 o&
FOLLUTANTE "1y [y qerane
i%lélgijTANT_C char 4 1 [F9F249Y ID
Population bigint 8 1 [
Bull bigint 8 1 S+
Cow bigint 8 1 [EA&
Fowl bigint 8 1 |7
Pig bigint 8 1 [#A
Farm float 8 1 |
Field float 8 1 |=
Land float 8 1 [EXA
Site float 8 1 |dA
GENE_BOD float 8 1 [EA st
GENE_TN float 8 1 | 2R
GENE_TP float 8 1 [ A -3t
TRAN_BOD float S 1 | FEFe%
TRAN_TN float 8 1 | fFEFs
TRAN_TP float 8 1 | =53t
ROR_BOD float 8 1 | FE2s
ROR_TN float 8 1 |[fFEE
ROR_TP float S 1 | Fes
used bit 1 1 [§8z=0 &83:
atnv_used bit 1 1 |[§8Z=209 &89
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E E-4 (M=X|0|&)_Basin_to_Segment EHIO|& A

Aol dlolel @ | ael |- 47y
basin_id char 4 0 |9 ID
Segment_1 float 8 1 |[AZHE 1 ¥ gehv] g
Segment_2 float 8 1 [A2HE 2 ¥ Feiv)g
Segment_3 float 8 1 |AZ2HE 3 W3t ggn g
Segment_4 float 8 1 [MadE 4 ds geny
Segment_5 float 8 1 |AZ2HE 5 W3t gghn g
I E-5 (M =X|0|&)_Segment_to_Basin E|0|2 WAl

Qo) & dlolel @ | @l |- 47
SEGMENT_ID nt 4 0 |AlZHE ID
W1 float 8 1 |[f9 1 Wst sepnlE
W2 float 8 1 |79 2 ¥% gy
W3 float 8 1 |9 3 W3k gevg
W4 float 8 1 |79 4 A3k Jgv g
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#* E-6 (M=X[0]|F)_WQW Elo|= YAl

Q0% dlolel @ | Al | 7y
ins_day smalldatetime | 4 0 |dHeol"g +x34¢
tem int 4 1
ph float 8 1
wqw_do float 8 1
wqw_bod float 8 1
cod float 8 1 |COD
SIS float 8 1
tn float 8 1 |Total Neutrogen
tp float 8 1 |Total Phosphorus
wt_amt float 8 1
inst_nm nvarchar 255 | 0 |AFA ol&
ecoli float 8 1
W_IDX int 4 1
Adm_IDX int 4 1
DRAB_IDX int 4 1
river_name nvarchar 255 1
resv_id nvarchar 255 1
trans float 8 1
cla float 8 1
elec_pro nt 4 1
nu_index smallint 2 1
nu char 20 1
type_index smallint 2 1
type char 20 1
C_index smallint 2 1
C char 25 1
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# E-7 METHOD_INFO HIo|= YAl

P dele 94 | 2ol I\I;; 4
id char 4 0 |+ ID
name nvarchar 50 0 |34 ol&
EFFI_TN float 8 1 |[AtEs
EFFIL_TP float 8 1 |2 tes
EFFI_COD float 8 1 | aEs
EFFI_BOD float 8 1 |2t eEs
cost money 8 1 |AAH &
region char 5 1 [ E&2dF | S48
used bit 1 1 | $gzZzeay] g8
atnv_used bit 1 1 | $8z=09 &84
# E-8 PARAMETER H|O|= YA
o018 dolel 94 | 2ol ?;L 17y
param_NH3 float 8 1 |NH3 3zrg
param_NO3 float 8 1 |NO3 I&gtvH
param_ON float 8 1 |ON u&gvH
param_PO4 float 8 1 |PO4 3tgnH
param_OP float 8 1 |OP 32tvH
COD2BOD float 8 1 |COD to BOD W3} u}z}v] g
BOD2COD float 8 1 |BOD to COD W3} s}z}v]H
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F E-9 TARGET_RESULT Hlo|l= HA|

Q0% dlolel @ | Al | 7y
conclusion_id int 4 0 |Z2& ID
inst_nm nvarchar 50 0 |AFA ol&F
ins_day datetime 8 0 |3ld 9<
target_day datetime 8 0 |[EdExdd
target_ BOD float 8 1 |5x5+32
target_ TN float 8 1 | Ha5d
target_TP float 8 1 | Fa5d
conclusion nvarchar 50 1 |A&8As=
result_BOD float 8 1 |dSFdAEdeld A4
result_TN float 8 1 |dSFdAEdeld A4
result_TP float 8 1 |dESFdN =l A Aa4d9)
param_NH3 float 8 1 [A+e49 JetvH
param_NO3 float 8 1 |[AH&¥ T
param_ON float 8 1 |[AHEE Ty
param_PO4 float 8 1 |AHEE FebvE
param_OP float 8 1 |AHgE Jebv g
this_date datetime 8 1 | A9d
this_time char 20 1 | AT
¥ E-10 Wasp5 HolE Al

NULL

dol & glole] F24 | Ao Y A
inst_nm nvarchar 50 1 |AFTA °l&
atnv_no int 4 1 |24 23852 et i
basin_id char 4 1 |dA Adsd +9 ID
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F E-11 CONCLUSION_(&

H) H O[S YA

2ol8 dlolel @ | ael |- A7
basin_id char 4 1 |[AaHE o&
basin_name nvarchar 50 1 |[AlEdelAd e delHy
method_id char 4 1 (A&l 4F dHolH
method_name nvarchar 50 1 (A&l o9 dHolH
result_BOD float 8 1 (A&l 49 dHolH
result_TN float 8 1 (A&l o9 dHolH
result_TP float 8 1 [AlEEA o9 dolH
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P& MEALR o] AT R IA T,

e

ATAad=S ok

g/]

7% 71D fA ol

oh gy,

13
o}

3. =7+
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