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s TR =0 i!F,JE’\1925 F Streeter and Phelps#* Ohio River (=42 f| 1 fuif /]|
DO-BOD (7f3-2 ™ fAa BRI 5 7P [ 40 Vgt EflJﬁFﬁ”*rJa:gg
B Y T AR Fl(CDM)(197 DY IR T TR AE TR I R FLF
FrE > R AT F.T\— AEBOD-DOMEY 5 82 i ||l ' | Streeter-Phelps
[ET-=' » QUALZE ~ MIKE II ~ ESTUARY * WASP5 ~ HEM-2DTE 1= » isH | wfr
I As2E TSR QUAL2EMEHBL (1 SRR S gl ek 79 7 2 2R
[P s FEEIQUAL-TR QUAL-IMSE 13 el & f o my I b Bt - QUAL2E
L SR Fy - R G 1SR T R B LR
(Steady-State) ¥ IHFURiE (Pseudo-Dynamic) ™ /[ [<T » JHELYTiIE'FE]ﬁ’E"— AEEF [H
AR JH TR [ A o g | [ W S ] AR Y HE R
RS B AR 1 ”éﬂ'?‘r*‘ TR B - R S ST Y
AP r'ﬁlfﬂ TR 7 % zr—A ﬁ'[f‘ |- Jqﬂj (EQUETE AN GRIE g it A E s
Po=28 7 Er (JPBOD Bé?:i« W KR ) o HEM-2DALY  (Hydrodynamic
Eutrophication Model-2D)%Park and Kuo (1993)73 s » £~ F&= 1 = Fe-<2f! f‘@f
FRLT0 o AR P P O R (BRI (O HMFL‘) i AL Pt
=Y AR TR 55 ) e S D R L R ﬁljﬁ[ﬁ’
HEM-2DRL= )il A > &= ?1/1;’? b B Y SR LA SRR Y RN R

[ Vs =" (HEM-2DT) °

PR by 2 I8 2 5 B T HE AT IS R Ay o H (7
IEER RS > 1993) > ﬁF'l QUAL2EH ™ J*HNE W Ap=" 15 7J"E’Tﬁ”“ BJ[ES@I B
ST SRR 5% F’E’TCWF]E%JH%F%E{WF‘[%J Al (TR 0 2002a) > P

FIQUAL2EZE = - W= I gt E’i’ﬁ‘@"fc% AV E - SRS AR A
SR T AR > EN R e RO B o (B H | QUAL2ENE SRR LT L
PTEEZR S W BB o WA = o Pdﬁi’ﬁ”ﬁ”f@'ﬁ;m VER TR B 0 T A
HEM-2DT#EL=4 (7gh B =0 ) 5k fQUALzE@:C (EEIRARLZY) - b Fp g
DO ~ BODS ~ 5% £(NH3) ~ AffH(TP) f BT » I R P - i SO
o I*‘]%‘L\

T

~ < QUALZE izt

QUAL2E J‘@? URCEEE R L [ T & Iﬁlﬁfﬂﬂﬁ F4o R[]
@T[&Eﬁﬁ e iNE 1. ?HI/ o EUT i VR T Yl |2 53 1 (Numerical Implicit
Finite leference) 4 ﬁ “KJf)F#F (Guassian Elimination) &~ £ 7 J% (Back Substitution)
| EfJ V[ f%'ﬁ A HIEIJ}LHLE R EiE SOV e o prisE
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BRI o o P02 4 ~ ZHERS TR A0~ VR - ‘”ﬁaf—m : 1%;%# ~ B
Z%T N “" ""7’3 N éﬁ%n N T]"FI\ET&%“ N EH’I]‘F\PZ{%“ ~E Iﬁ%&«ﬁ%\ 3?\\‘5’%\ _kqﬂld%[ ; Eﬁ‘ﬁlﬁj‘
ﬂﬁ“ﬂ E*?H PR~ T ERR R GETR ~ TERERR] ﬁ%ﬁf [“~
VI,TE‘\T MR A TWQF U= e '/WfﬂJ 1?'?&(Reach)m$§5£§ Z50F ~
i E H R BF ! (Blement) T %if_}zo (i = ST B %@500 it~ 3 BB
(Headwater)l7t Mt %10t~ BT Bt s 29fli ~ Bi7h = P2 ~= {1+ (Point source
& Withdrawal)fst 4 50( -
FIIH IQUAL2EMSZE 5 R HRsRE oy 7 — = Bl I s ‘f‘@hf
it RTHIpVRE -
- )iEl@TE‘%%JP‘W
FHAS 1< Vg f““%ﬁ?ﬁ@ﬁiﬁﬁ‘%ﬁ‘ﬁff%{ﬁ% o BT AT A b SRS SR R A
T Wl”ﬁ?’j%ﬁliﬂ@ [ET-{7E0 -
KT_K e(T—ZO)
ZURI Ky B TCRF L R 5 Koo 85 20°C [ I (R 5 6 FREVR (S0 Bl
%gl\ﬁg FEO T [Fil(Bowie et al., 1985 > Brown and Barnwell, 1987) -
(C) ] =he
L S Ve QU e VT Q
2.4 B HERRE Q VR H=cQ’
AR ISR B EnfL Y il ~ o ARR] o 1] T OSSR R
AT A TR I e b e~ d e
(Z)BOD * DO ™ T iR
QUAL2EMIZ [ 1% Pj%BODBDO@VEﬁEﬁ“EW BT SRR (K)) %JE?

xw E*r (Ko) ~ Tl (R (Ks) B Ry sk (K3 e ngwQUALzEﬁ@@
NS fE T ST 9%~ Hras (Dobbins, 1964; B0w1e et al., 1985; Brown and

Barnwell, 1987) °

%~ QUALZE HrE Bl

U e b H R
a; £ B P NH & [~V S B mg-O/mg-N 3.0-4.0
a, EHINOE (= VS E mg-O/mg-N 1.0-1.14
o, PRV RIS T ok mg-N/m’-day —
o, TR R S TR day™ 0.001-0.1

Bi EF NS e e day™! 0.1-1.0
B2 TP e (2 e day! 0.20-2.0
Bs FPR RS R A R e day’! 0.02-0.4
K, [EECa s day™ 0.02-3.4
K, FIM % (e day” 0.0-100
K; BODIf% (78 day -0.36~0.36
K, e Pl Scke mg-O/m*-day —
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(P A5 sl fik

BRI AR 2 SR RIF Y - o
(IS ST o PG AP BT 2 PR (A FE T 5
SRR R ’*EAEWFF PRIEF ~ iy E&Ef@/ﬁ'wil R R AV B AT
I}M%?H SR (FEpEIETS 0 1998a FEGREIETS 0 1998b 5 7 %ﬁﬁ“’f* > 1999) -
P15 m}'&uzﬁ[ﬁ” 5 ERE SRR RS (R B 3 U [ B AR R
R AR = B B R R I S A

% QUAL2E A=Yy libbﬁ%ﬁ %&Eﬂ'ﬁ%lﬁ

éf%!(f B3 O3 BZ
I O-N O—N NH3 NH, NO,
A HYDROLYSIS  SETTLING  OXIDATION  BENTHOS  OXIDATION
ik 1/day 1/day 1/day mg/m*-day 1/day
e e J)}}‘x PRECTER A J‘<PJ24i :Ejf%ign, i *Enj/[ékf]ﬁggu [~ % ;’gn;_l/, B EJ\F%?,
s ﬁ E‘r Tl g Re EAEE N Pany
BT 0.02~0. 0.001~0.1 0.1~1 - 0.2~2
éf%\T Bs Os G2
: O-P O-P DIS-P
Wy &
P DECAY SETTLING BENTHOS
Hi b 1/day 1/day mg/m’-day
e g IR Erp A S
PO (e Vel (e £ RSN
HBI 0.01~0.7 0.001~0.1 -

= ~ HEM-2DT f&iz¢
(- VRS i
HEM-2DTHIS SRR [ P50 =l = SR A AR g B B
EL(1)F Py & Ty~ e FIJS‘FI’,")E'Jﬁ"ﬁ?ﬁ&ﬁﬁﬁw}{—]’ﬁﬁp%t B [ I><
)FF:‘J [ E'@E‘}JE'I?@I% QYN TSR ZHS TR R th hpNE 'ﬁNawer-StokesﬂﬂE,“ ’
M—ﬁ'ﬁfﬂﬁm BT L S 5 )T R R A R A SR SR
| X ﬂ;E‘F‘qWﬁY AL S (4)3F%[H“I‘JL T I e o g R Ry i
J‘Jﬁ%ﬁ%ﬂ{iﬁd(ﬁvﬁﬂ“ﬂ* T SRS R ) RO - fRE D
R Y SAR A TIARE LB E X e = g A Z s LA AR A
- (Kuo et al., 1991a; Kuo et al., 1991b; Park and Kuo, 1993; Thomann and Mueller,
1987) :
LA BEo5gig AR
o(uB) o(wB) (1)
x oz b
2. N(D)ZE = T [ A

0 d (2)
B+ J.(uB)dz =

AR S ﬂﬁg U
o”(uB)+0”(uBu)+0”(uBW)=_E@+ﬁ ai ﬁ(A B@) 3)

(AB—)+
a & a pXx & XK a
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4_3,%?5??;;@&@%% :

op op
- ma I ~dz “)
SRR SRR '@i SR
J(sB) , O(sBu) , I(sBw) _ & (K Ba’s) ﬁ(K B—)+S (5)
a X a X a
6.}{J<'}i:ﬁﬁ,’é:[?“ :
P =p,(1+Kks) (0)

A T O R R O SR R I
FUFTRE I S8 Vil g 5 USE WG I 3 x & 2 VA p fﬁﬁy ;
S B S90S 5 B Bus e p g R H B e
T 5 PP S B S g B s A A ﬁHU%ﬁn X
Bz [ R R e Keme Ko S3pgsa x w2 4y [ ST e i
ST 2 oS A 5 Po bRk e e KO g S ) 1%@&@!}4 e
(k=75x10"* PPty

FEAFEZ(3) R (5)1 l?é‘ﬁliﬂﬁ [’%T’:EI'FAZE‘? K, F2F'| Munk-Anderson (1948) "

A% '/f?.%%rjﬁﬁ@?ﬁ s P F[ 2t A (Dobbins, 1964; Bowie et al., 1985;
Brown and Barnwell, 1987) :

1 7
A - )M 1 pR,y 7
(674
3 8
K, =az21=2y| M1 4R ) ®
674
(1 Z g B gt Hy; ' EUEl i Ay (Richardson

number) ; & By rﬂj?ﬁ%*— I sglp o

C I
ﬂk@ﬁ?{]ﬁ% ﬁlﬁﬁi?\? I’{ITELEP%ZE“H H:IJ:I TR :ijﬁll; s El ﬁj} UL Z/Dﬁ\ R,

(CB) &CBu) &CBw) 8 . dC. o, _oC
a T x| @& _ax(KXBax)+az(KzBaz)+BSi+BSe 9)

A C T TR (ML) 5 S P S S p(MLTT T 5 S
e & S ESRTE(MLT ) @

%‘Et@?CBODBDOJ%VI;EF %J“”E #;i‘ ﬁ%v[ gr %‘\‘*ttﬁi{?ﬁﬁl
%%j/ ke et B fﬁl@/fﬁpﬁ $(Ch )T‘E'PT%J/ (B¢ (Thomann and Mueller,
1987; Kuo et al., 1991a; Kuo et al., 1991b; Park and Kuo, 1993) -
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AT Ry Eﬂ Fg_f\%ffs‘q £[[2E% 573 (Finite Difference Method ) a:]LFfJ‘@T
ﬂ@@\nﬂﬁj*ﬂfi i1 X 2y TR b - IR 5 e

|E; i‘éﬁ:ﬁfﬁf}ﬁ?‘]\ }Ejg B [pfﬁﬂ‘[ﬁ = i - [/;L/[H JI/;{JG;,T?—J gp%fﬁ'vpﬁ{gﬂ_
EH (FFELEES 0 5 1998a 3 FFEYEET S 5 1998b 5 ,’,ﬁ?{?k » 1999) -

77%%‘é?jﬁ:ﬁﬁé??ﬁ'ﬁf[l@f[ﬁ'i??ﬁﬂ’ﬂ@ﬁ'&ﬁ’ Ms,B,p,p* C féi%?ﬁj?lﬁffifll
u%h g A, K e Wiss \_;‘c‘yfzﬁj[[ﬁquﬁﬁ‘ﬁkfﬂ I [I&Fh A LK, Ul w
A 1B = TS A ALY R i
W“F'J VAT S A (RS 1998a 5 FEEET 0 1998b 5 AR
=5 1999) -

%= =CBODw DO BV (7l

ey [l g7 g HEL

20°C psj CBOD gyt Kc(20) 0.1 day’
CBOD sk if & e O 1.047

CBOD g f i 1'% Koo 0.5mg/L
CBOD yiups st Keop 0.0 cm.day™'
LRl SOD 2.5-4.0 gm>.day’
FI G Kro 393

DO ¢ e el A B 1A -t O 1,024

%Eep“l 3;& IIJFEI%J[F

Rl Y ‘E”I*Ef AR Feef RS
20°C 4 [k Ka12(20) 0.04mg/L.day
[TV AR TR 0, 1.04

Z [T S R AR Kpin 1.0mg/L
I R HE R Kuni 8.0cm.day!
20°C Vs Ko23(20) 0.3mg/L.day
TR A TR 0 1.04
TR Y A B Kios 1.0mg/L
i I"EE'J%‘?LﬂfiﬁjH* N L Kait 2.0mg/L
20°C VAR K,33(20) 0.35day™!
R R T 0 1,045
R BRI BATR R Kiss 0.5mg/L
P B T Ry E R F, 0.75

TS R E BenN1 0.0g.m>.day™
R B BenN2 0.05g.m™.day™
T pR AR 2 RV E BenN3 0.0g.m™.day™

78



AT BB Y e W

A7 BV AR RS

[ EIERT (AR B har il
20C i [l K,12(20) 0.06 mg/L.day
78 (=R RS A% - 0, 1.04
il [t v A BARE Kipi 1.0mg/L
G oirEsnEy Kot 0.0 cm.day™
SR S B 7 o I F B Fy 0.55
B R R Ky 0.0cm.day™
RS B BenP1 0.0g.m™.day™
SR p B BenP2 0.0-0.005g.m™ day™
FA kA P Pa(Chl ) AR R
GVl £ ' Gy o oL
17 TS K B T a. 0.05 mg C/ug Chl
VPR e Rk fify = a, 0.007 mg N/ug Chl
V5 W 2 [{gﬁg bk a, 0.001 mg P/ug Chl
TV 1 e R PR a 1.0
‘7L’ FL\[ =a PQ 1.0 mole Oy/mole C
PR (R RQ 133 mole CO,/mole O,
R PANE N : D L Kimn 0.025 mg/l
SBFEEY A AR Konp 0.001 mg/l
200 Vg 4 S Ko 2.0 day’

4 RN R A TR 0, 1.066

B *Fﬁiﬁgﬁgﬁ‘ I, 250 langleys/day
L S AR Ke.cn 0.00018 1pg'cm
w ﬁ'l‘i@?%??ﬁé@iﬂ%ﬁk Kent 0.0 cmday’
20°CH f,‘l\%i?%fﬁ@f;ﬁﬂfpﬁak R(20) 0.17 day’

[ Y TR 0, 1.08

20°CH ﬁlimﬁﬁﬁézfﬁﬁ{f N P(20) 0.02 day’
Jed SRV A R 03 1.0
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[0 PS5  E2 ir- HEM-2D TR TR IJ%T%L-I%‘“J IR A s
PRI PIFISEE Dy * o B [ Ry (RE B0 R ™ > 5 ZENGE i) [piod
E o FITME @H{ﬁ? VAR P BRI AR R Sl P T QUAL2ERSL S ks
o s ”fré‘?%iﬁkfﬁfbf@ﬁ'% E?%F%%%fgf? ] ﬁ‘éf’ Gy =4
1 (2002a) > FEZEIFR T e *ﬁiﬁ%iﬁi‘ﬁ%wﬁfﬁrwﬁ'rﬁ ’ ﬁwﬁ@@fﬁ'
Bl e Eﬁvl Flee BRI A Lﬁ G =S T ERP ST R
FIERL [ 1717 Bl =7 AR (R [ A926 27 B b oy s P RAR RS - f‘,iﬁﬁéﬁm
Pl= SEURSEETA S 0 A R e %‘*B[F S HUE 46T % A —ejé
(PR Rfre W0 A0 = URA LR R PR 2RSS I e e
FPRRITT JFIHEM-2D TR R = S s el et 5 A B - EUaiBg
(;pﬁg\@ . o

O BHEP MRS
(— YQUAL2EM: A 2Ry 5|

QUAL2ELZVH 1 ItV ~ -’W“’Hﬁi’f‘uﬁ'Q‘VFﬁ% et s e R b
Tl = = ARG AR ST AR I G = for 2 PR (2002b) b f
QUAL2EMZ R £ Fp & VAR TR I RS 5 AR [ 7 s il | et
[ﬁl VISLEETE ’F’ RS A T 8 g9 = 91@4?“ AHARE(LLE] ~ 12
PR LAY J"?’ﬁrﬂ ' 2% ﬁfrﬁ‘rﬁx@w} & e AP B Il VS R
RV I CRUPLE > 2002b) < JRIRFIE 2 RURTRAIELDY £ PR
S R ARBHIOEEAE ORI ZE IR . GhARTRBU  2004) -

T BERESE ﬁ.‘ﬂﬂlﬂﬁrg\’*—f P03 et PR - 2 e (=0
T S R 1 R BB - R
PSRN N B«‘89?F?*91?%’F°,7J‘EF(11FJ 12F] W Rm L ENu- BT vR &=
SIFTHORE NG » 5 P03 $eiE9R122.60C - [MIHREIEV22.6 oC - {11
AL REEF 2 RIBEDO ~ BODS « NH3-N TP 2L DO%"BODS

%W 12[ %*Elrcuﬂi;w’ e TS GRS O0E FRRE S NH3-NRURY = ol i
W] mrzfiﬁ} PSSR S ﬁn:%w“ﬁ} R TR ik 5 TPASUE-
Vﬁ El %*E)rvuif” *&%ﬁ%ﬂ TR R o S BEER S 4 S

ﬁf‘ﬁ%ﬂdﬂ VRETERELE S A R B SRR - Al S
(R o R VS R R IR TR A e
s N e N L
s NI J"?’FIEIE‘* "'FTJIE;’WIF“ ARSETRr (= S S e
BSIERLR: [R o Vel R o AR S P 4 e o F £ n?@ﬁﬁﬂﬁ %‘if&w
PRIF= S50 Gt 15 ey b }JLXE\\THE BRI  F R R 5
S5 [ R [ o Oy (R T zﬁ%ﬁiﬁ% , rﬂjBODS =
B &Ry i i %‘ﬁDO V BHGEFFE > FEBYGHEN IIAA B
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#+ QUAL-2E KiFE-IRI 25 > TF

WolpiBra  Wlipleb e RERErd  FREiErn
P FE- 0.831 0.446 0.591 0.557 0.040
s 0.680 0.661 0.250 0.879 0.034
s = 0.500 0.737 0.264 0.720 0.032
TP 0.320 0.813 0.278 0.561 0.030
TR 0.0016 1.000 0.177 1.000 0.028
MRS S R EREIREE (B3R I ¢ kg/day )

BSE G BODs s TN sk NH,  pid TP ks
[t A PR 777.76 02  505.02 02  226.04 0.2 56.93 0.1
T3 Bh 263.1 03 23792 0.4 101.6 0.4 1443 0.1
FERFE 5 134.78 02 11466 03 51.33 0.3 135 0.15
PP 562.68 0.3 7506 09  372.87 0.9 87.15 0.5
FlE A 730.04 04 71262 0.9  380.79 0.9 81.2 05
HAs PR 4471.65 0.5 1563.28 0.8  888.16 0.8 2108 05
WAL 227616 0.6 372.9 0.5 221.9 0.5 4962 03
A P 625.68 0.3 3477 03 15435 0.3 2635 0.1
BE 413.26 0.2 799 0.1 42.23 0.1 159 0.1
i 5 L5 19.01 0.1 7.71 0.1 4.08 0.1 126 0.1
B 10274.12 4692.31 2443.35 557.14
FJe AR T2 RTREIERRE - B (F15 0 mg/L)

Fif ’rﬂ%i)}ﬁ 12T qﬁ‘ﬁiﬁﬁ FURRRAR T RAR AMOEAR TR
e 10.00 9.80 5.40 1.90 3.20 10.30 7.80
Bl 8.60 6.40 0.00 0.60 0.80 0.80 5.10
T iy 9.20 8.11 3.05 1.44 2.40 3.66 5.98
BOD; f& i 1.10 1.80  102.00 18.90 17.20 18.80 8.40
Bl 1.00 0.50 8.10 7.10 5.20 3.30 1.80
T 15y 1.03 0.98 30.89 13.30 8.79 8.54 3.80
g BN 0.14 0.18 17.60 19.50 72.30 22.40 12.10
Bl 0.06 0.03 0.97 10.90 9.54 9.88 3.14
T iy 0.10 0.10 5.75 15.25 23.57 17.72 7.15
AR R 0.06 0.14 0.68 2.17 1.45 1.10 0.40
Bl 0.02 0.02 0.13 0.43 0.24 0.31 0.23
T i 0.04 0.07 0.41 1.19 0.85 0.57 0.30
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F4  H QUALZE 5 SRR RT 2 BTl

i 5 SR
FIRRRIK, KMNFRFRK,  BRRwK R
(1/day) (mg/m*-day) (1/day) (1/day)
TR - 1.2 0 0.23 0.05
(s 1.0 3.0 0.70 0.05
TR = 1.0 3.0 1.20 1.20
TR 1.0 2.5 1.00 1.50
B T L T I = i E Y 0T
(1/day) (1/day) (1/day) (mg/m*-day)
TR - 0.1 0 0.1 0
I 0.1 0 0.1 500
TR = 0.1 0 0.1 750
TR 0.1 0 0.1 1000
PR [ T RGERRLTH, R gy e
(1/day) (1/day) (1/day) (mg/m*-day)
il 2 0.1 0.1 0
TR 2 0.1 0.1 0
= 2 0.1 0.1 0
TR 2 0.1 0.1 0

(= YHEM-2DTH¢ 25y 5

HEM-2D T i LR [ I3 1< AT i s pg bl e
PR SRR S R 2 R R A A
TR IR T A e éz HEHETN ) > RS RO R iy
R - 7J<’E"Fﬁf“%[ﬁu i iy Hﬂ/w 35T P“Fé,!wﬁw&fégﬁm?
BRI T ATOR e £ BTHEM- 2D AR & i ¥ L
EANTS S AL A PR QUALzEfrﬁir“fpﬁ IR o W T
PR WA I IR ] SR RN e i 15 7 53
2 oI5 RS ) 5T Vﬁﬂfﬁ“ﬁhﬂj;lﬁ”% - T UBE R
RS (4 PSSR Fh IS 11 86 2 77| & T E AN e A< ETR
maﬂ;;r%ﬂc QA o A BT A IR RS R T B s
[ 9l J O R AR o PP ASLGE ET BT (equilibrium state) 0 ]
B [l gl AR AT -

FA — A1 ¥ HEM-2DT Al ff 3 Uy ™ Wl i1t

s = i
(cm) (27%)

M, 63.0 1.3090
S, 16.0 1.8680
N, 12.0 0.9599
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Development and application of hydraulic and
water quality models for Pou-Tze Stream Area
in Chiayi County

Der-Fong Juang*, Ming-Chuan Liu**, An-Chin Yeh***, Pei-Chu Chen™****

Abstract

Heavy pollution of Taiwan’s rivers have become a public health concern. The
river water quality model has often been applied to characterize variances in water
quality, understand the river water quality, and to evaluate the efficiency and the
objectives of water quality improvement. Since most of the rivers in Taiwan are
heavily polluted, Environmental Protection Administration (EPA) has being active in
improving river water quality. The establishment of this water quality model can not
only be used as a monitoring tool for the achievement of water quality improvement
but can also be effectively used to control the variance of water quality. Therefore, the
Pou Tze Stream in Chiayi County was selected for this study, and the water quality
model was developed using hydraulic and water quality data. This model can then be

used for modeling the water quality of Pou Tze Stream.

The Wa-Nei Bridge in Chiayi County was used as the boundary line in the study.
The QUAL2E model was applied to the river sections upstream of this bridge, and the
HEM-2DT model was used for the river sections downstream of this bridge. The
hydraulics and water quality data of this river, which are shown on the website of
Taiwan EPA, were collected from the monitoring stations of EPA and the measured
data provided by the company cooperating with the EPA. In this study, the water
quality modeling was established, assured, and proved. The results of this study can be
used for the evaluation of river water quality and for predicting the efficiency of water
quality improvement. It is also expected that the water quality model established in this
study can be applied in subsequent research studies and practical techniques and serve

as a reference in the planning of environmental policies.

Keywords : River pollution, Hydraulic and water quality models, HEM-2DT, QUAL2E
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