AF— BRFANKTHRAERE S

BASINS (Better Assessment Science I ntegrating Point and Nonpoint
Sources) s HSPF (Hydrological Smulation Program Fortran) # =,
AR

— s BEANL

BASINS ( Better Assessment Science Integrating Point angbdiahSource$ %
£ BEEMRF (USEPA) HEMEKE S BRBEISN AL LA SKESHIE T A
%% (GIS)~&KEEHME RS EAEHEFETE 045 QUAL2E/QUALZK -
HSPF- SWAT & PLOAD: 3 & #M#HSPEE B JEBRT 4 > THAEBREKEN X
KERAKEHILEH - AT BASINS & HSPF B &4 — N4 o
BASINS
(—) BRER
BASINS 4 % % Better Assessment Science Integrating point and phion
Sources % £ B EA%RE (USPEA) M 19964 4 B 454 GIS #k i d1 248 X
REBBEBRF oI ESH 4% LA%ES GIS EXKEEHAE
SHREAREEXBRFFELR -
BASINSE L& KE W EAME  HEKEETHAFRLELEEH
(TMDL) A2 B5RAIEBERG F ot » oMW E GIS FEaEMHET -
SLER S A KBS EATERZEH (TMDL) 2 547 BBt H o XE R JEEIR
FREXKA RGBT X HNHRAE ZHEFIb TR ReEFE4E -
(=) EXEH
BASINS &y fE @Bl 2 4FHEwE2m R=KBEA T (1)
HERILEMGAL - (2) BAARRALG W - & (3) REFPLEEES
RHyRAE -

KEBBEFE T A a2 B REQUALZE/IQUALZK » & K & £ X



PLOAD - JEzhirAE X, HSPF & 38 K E1E A 2 SWAT - QUAL2E/QUAL2K
(The Enhanced Stream Water Quality Modet — 18 77 % B B384k g — 4 ~ 43
RN AKREEX - EZANBEIT & S AL BERD FHAT > IR P
& FE A LR IE BB AKE 88 5 PLOAD (Pollutant Load & —18f§ £ 4y
EKE AT EHAHX > AR W% % (Export Coefficien) &5 F& K& &
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Hydrological Simulation Program-FORTRANser’'s Manual for HSPF Version 11,
U.S.EPA, Environment Research Laboratory, Atherfs, 1996.
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Correct awr temperature

Simulate snow and 1ce

Simulate water budget

Extimate zo1l temperature

Simulate sediment

Extimate moisture content ot zo1l lavers
Extimate water temperature and gas concentrations
Sumulate general quality constituents (overland)
Sunulate utrogen cvele (overland)

Simulate phosphorus cvele (overland)
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Simulate a tracer (conzervative substance)
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F 4 k & : Bicknell,B.R., Imhoff,J.C., Kittle,J., Donigian,A.Sand Johansen,R.C.,
Hydrological Simulation Program-FORTRAMNSser’'s Manual for HSPF Version 11,
U.S.EPA, Environment Research Laboratory, Atherfs, 1296.
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IWATER | Simulate water budget
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land
regment

IQUAL Simulate general quality constituents {overland)

IWTGAS | Estumate water temperature and gas concentrations

SOLIDS Simulate ediment
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%4k R © Bicknell, B.R., Imhoff, J.C., Kittle, J., Donigiai&.S., and Johansen, R.C.,
Hydrological Simulation Program-FORTRANser’'s Manual for HSPF Version 11,
U.S.EPA, Environment Research Laboratory, Atherfs, 1296.
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KBRS 4 H R 09 R > CONS ZEURIR T E > HTRCH # 4 Z #i
K% - SEDTRN R & 44 & 4% 09 e84y - GQUAL B4t — Az 697K 8 s » RQUAL
Bt A AL 2 K Y B

HYDR Simulate hvdraulic behavior
ADCALC | Swulate transport behavior of constituent
C'ONS Sunulate conzervative constituents

HTRCH | Sumulate heatexchange and water temperature

I

SEDT Sumulate morgaic sedument
RCHRES |—
N GQUAL | Smulate general quality constituent
Simulate a
reach or RQUAL | Simulate brochemical transtformations of chemicals
mixed
reReIvolr OXRX Siumulate DO and BOD reactions

UTRX | Simulate morganie mtrogen and phosphorus

PLANK | Swumulate phytoplankton

6

PHCARB | Sunulate pH and inorganie carbon

B 5 RCHRES #i&ax%EH#

Bk kIR ¢ USEPA, 1999BASINS Technical Nat&lO.3
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%4 k& : Bicknell, B.R., Imhoff, J.C., Kittle, J., Donigiai.S., and Johansen, T.H.,
Hydrological Simulation Program-FORTRANser's Manual for HSPF Version 1P.S.EPA,
Environment Research Laboratory, Athens, GA, 2001.
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1. ICEPT glgX —BEBEAREMEZZBYELKE
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T eaE o

8. LZONE @l —## TR LELSKEXEX
TRIZEAKERROIEABAZETA LR L3227 (LZFRAC) -
9. GWATER gl X —## T KR

s IEFEEH T K (Inactive Groundwater & £ & #b. T 7k ( Deep
Groundwate) Z K& -

15



10. EVAPT &lf2 X —## A8 HIBRZKE

A F B8R 88 K o KRB i 0 ETBASE (33501 R mpri
#2ET) ~EVICEP (st A # @ 2rifkftz ET) ~ ETUZON (3t 4 LA
I HAFARMEZ ET) ~ ETAGW (AW TFAKE g2 ET) ~
ETLZON (3t & TR 4K Mz ET) -
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VOL-VOLS=IVOL+PRSUPY-VOLEV-ROVOL
VOL : #esr mey kg (ft°)
VOLS : B s5p M e inds k& (1)
IVOL : AN & (ft°)
PRSUPY: j7Ti8 & 2 [/ =
VOLEV : THE X AHE
ROVOL: jTid @& 2 &
ROVOL= (KSXxROS+COKSxROD xDELTS
KS: # #HF (0=KS=0.99)
COKS =1- KS
ROS: /& A 05 3B B46 09 TR B AR &
ROD: HEFIEMLHRLBERRAL £

DELTS: ;g &ErfiE (sec)
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%4 k& : Bicknell, B.R., Imhoff, J.C., Kittle, J., Donigiai.S., and Johansen, T.H.,
Hydrological Simulation Program-FORTRANser’'s Manual for HSPF Version 1P,.S.EPA,

Environment Research Laboratory, Athens, GA, 2001.
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/ NVSI

E R
SLSED U
iR Ey
ES 3T +
ES
. - DETS
};/;» B E
EX 23 ] SOSED
oy b f b
- i R
P 4
BT S
AFFIX \ / pEr
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%4 k& © Bicknell, B.R., Imhoff, J.C., Kittle, J., Donigia&.S., and Johansen, T.H.,

Hydrological Simulation Program-FORTRANser's Manual for HSPF Version 1P.S.EPA,
Environment Research Laboratory, Athens, GA, 2001.
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J=3 HEFL (clay )

RSED (J+3)

TR AR

BE10 SEDTRN Xz EHE ML

%R © Bicknell, B.R., Imhoff, J.C., Kittle, J., Donigiai&.S., and Johansen, T.H.,
Hydrological Simulation Program-FORTRANser’'s Manual for HSPF Version 1P,.S.EPA,
Environment Research Laboratory, Athens, GA, 2001.
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%4 k& : Bicknell, B.R., Imhoff, J.C., Kittle, J., Donigia&.S., and Johansen, T.H.,
Hydrological Simulation Program-FORTRANser's Manual for HSPF Version 1P.S.EPA,
Environment Research Laboratory, Athens, GA, 2001.
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(=) AHEA
1. GlstmaE# (&8)

%8 CISHMEH
7ok CESIZEN
SR BEE R B R .adf; .shp; .shx
HESEEH .bmp; .adf; .bpw; .mwleg
A A EH .cpg; .dbf; .sbn; .sbx; .shp; .shx
BB R Bk .mwsr; .shp; .shx; .adf

2. ARFH

BARLEHEZ NG AEMZEH - GERR - AFE R
FE RS FEREEEN R AP UERENRAER
TIRARE M B ERREGEREHY - sbsh > BAEARHE
fir o ERAEXGEEEHIALA -

&9 HSPFEAAMEZREKTH

2 4% B wpEEms (A)

PERC EEsh o In/hr

EVAP R In/hr

ATEM B °F

WIND JA ik Mph

SOLR BRE Ly/hr

PEVT AL B BB In/hr

DEWP E%grk /m}})’z OF

CLOU ETEEE tenths
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PQUAL i » # Bt K FF R B Mh  REBIBSE Y B 8 - BB
B E G RIRTT o B —4& 0 Brdbk & (surface) fuibk T (subsurface - i
F@AEMOTHBRREBRS  BRATH ) - B AN T KA LB 0
BE > RS BN LRAORN -~ 28~ B - AR R KALHEREEAR
B 554 A - AR  BEURET 5 A = 0 — R R R A
WH o AR LR R R A R BRSNS KR
Fo R BB W EARETWEBITE  OBRN T AR RT
KRR AR KA T 5Bl Bl B - R FTEER AR T RIR ST
KR E o T KE B AZXEA RQUAL Ti—% %85 &M aKE T2
ARG Ik LR AT el A TEFTAH R — KRG #EA GQUAL A
RBEBM AR - BERBIIEBBRA LY -

RFEEM I @ BEVHEBRENEZXERB > WA~ BFRKA
BRERERGDBIBRYDE  UARMELRMAERME LIRS F
Rl o A Z R ABMBIRD K LB ik - MEEREXZR L AA
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HSPF + &£ K & # it 5 K @ PERLND = 3|42 X SEDMNT AR R K&
IMPLND = &|#2X SOLIDS /7 &£ KE&EE » A T RCHRES =
@42 % SEDTRN 5748 — £ KB @ATHE - ME B R THE ¥ 200
| R EF @A

(m) 28k R
1. Ax%#

SHERRF BAEFREBBARBAGTI R ERM
( Streamflow Volume$ = F#7Rf 14 > &% & & & Wk (Hydrograph
Shape - B i R T AR
Zxi59 4% BASINS Technical Notex 7# 3 3 % 4w £ 10 » FAR A B

7 (Peak Flows -~ iRk (Recession %

Z M0 3K S B K I A 1 Ao DA B o

% 10 BASINSHSPF # X %A AKX 2# %k

Cn EX ] E R B4 RME b -
PWATER
LZSN TR IEAKE in 0.01 100
INFILT NBHE T 35 AR in/hr 0.0001 100
LSUR Rk E ft 1 none
SLSUR B Won R ft/ft 1x10" 10.0
KVARY WTFAE RS 1/in 0.0 none
AGWERC | #FkikkZ - 0.001 0.999
INFEXP NS RAE# - 0.00 10.0
INFILD BREFYNB B - 1 2.0
DEEPFR T AR 28 - 0.00 1.0
BASETP TS - 0.00 1.0
AGWETP | s FAAABUEHK - 0.00 1.0
CEPSC BhE in 0.00 10
UZSN LR IEAKE in 0.01 10
NSUR 2% N/@ - 0.001 1.0
INTFW R R AR S8 - 0.00 none
IRC PR R IR K & - 1x10’ 0.999
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% 10 BASINSHSPF #X ¥ A AXx %3k (&)

S A% & B &/ME RAME
LZETP LLEX: T 3 e &5 i - 0.0 1.5
CEPS BRYGE in 0.00 100
SURS EmiEGFE in 0.00 100
uzs
IFWS bR A= in 0.00 100
LZS TR I EEGE in 0.001 100
AGWS EEW T KRGS in none 100
GWVS T K3k A5 A in 0.00 100
HYDR
KS KAz HERF - 0.00 0.99
DB50 ERR B EZEZ P in 0.0001 100

A3 B¢

&R B USEPA, 1999

TR EEL £ 45KE (LZSN) 3 he 45 T ARM e B iR 5 L
&t 4 £ 4KE (UZSN) fn AR AR > TTH RF\ER G R
LA W UZSN @ik ERARD » Whim G LR EAKSZ
ZAAFHK  Viessman et al(1989) #3{LZSN /L8R RIEEMHT » TR
B3t B EBREZASZ—  Bio L100mm; mikib2 UZSN % %
LZSN #40.14 4% -

She13a4% (INFILT ) = & 2350 A B > o B AL A e

FBRINGEHET » ¥ INFILT €48 T R & Ao T KR ho >
ERAREH M RBERRD -

EHREE (LSUR) ~BiAk E (SLSUR) ¢ %3 & @it
/)L% ’ iﬁi& LF/?t: ' LSUR ﬁ@’f& ’ E'J%&@kou_imﬁﬂ ] 4 —“r:N'fE_< NSUR)
EEFRETHREXILE L RAME -

P RIANRZE (INTFW) 38 4o T (B R ERE - 2R %S EE

}:iiﬁé'ﬁu ° ‘:F' Fﬁﬁ /)’Jl:‘ng7J($ ( IRC) %ﬁfﬁ/ﬁ_ "‘F' Fj mLﬂ
MR ENE > PESABL PEEaLR (Base

— R P
Flow Rj:RKE
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Z WK > IRC K@k F RRAT A @R R > mHey IRC &4E + R
FAT ABA T AR > RV IRC {ERKEE - RERE R ©

T RN S # (DEEPFR) 2 NIRRT KR 2B KiLp] » &
TRAREKTEMKRRZE XA K > i DEEPFR €27 » ¥
k% @ (Subsurface #4g % - ¥ FKiBKk%E (AGWRC) £ T3H L
WFRERERAN—RIET REREOLM - EF A BT ANRF

(KVARY ) 2T~ TABEEERAAE — AT > REHH
KVARY &R eytef3gi » @B E L RARTHLH -

2. KREZH

KE S bR KRG E (SQOLIM) o %45 8t 4 fi 49 1%
TR » BEIIREREE > EARRBHFTEELER  HRERY
B RBEE - AR ERITRF (WSQOP) & 7Tk &4 B4/ 85
AP RI90%I5 B X RIR 0 B HMAA K 0 Rombs R R EBAIF A
ot 4E R A R e B4 o b MRS E R E (10QC) & ¥ MAM
BRERDN R ERE  ABRFEERR  EXHNRARZE
SLFRBEE o T ABEMERE (AOQC) AT RMEREKRD
HEMRETHEETRAERZI T LIRS > A8 BRYM A ZFELLY
RENE

RIFEBMFH T AL KEINy  BETELH (SMPF) K&
ik BIEIP R AEZ AT AN 0 1 1 2R 2 EARHEN 0 ko
WwEEEQE AANBRENRY R EXBAEALERL £or b
AR EAGKRFNS o LESBAE (KRER) R LIE4FHL
o X3Edkis 8 (JRER) #43 B 2 5w 78 B R ) 3% Rk L 38 o BE X 45
HRiMh - R B E S (COVER) REuMEKBRE » HAEN® O
11 2B ZAREAREL ATHEEEE AAREND - &
#1%% (KSER) - #4358 (JSER) ANt Eib ik KEH ZEMHAE

B o iRt 3 (KGER) ~ iv#kts 3 (JGER) it B AKAARFZ
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R EIBAE S > B E (JSER) Fuib£kis # (JGER) # it A K
ELe B AR AR o Lo RIDVIP BB A BBRERTRIEREREA
ZHE RFEREX S FAERBBZ B R EREMMN > BbLiA
AR TEHREBEEREFH ALY BERRZI KL BALLOE A S
BATUBFEAENER - LMz EE ST @ B P HRFRS
BEY Ry s MRFEELZMR s a0 E  ERREEBRERS
Sandload power functiomz 42t (KSAND ) #135% %% (EXPSND)
BERK FBAAZEBRLZLERS -

59 4% BASINS Technical Notex z#3% 3 % 4w k11> B4R
TRIRZ K G H M e LAE IE o

%11 BASINSHSPF#E X ¥R AT £¥# %

S T & B fx R/IME RAME
PQUAL
SQO A7 E Ib/ac 0.00 none
POTFW IR EF Ib/ton 0.00 none
POTFS TIE R PRIE T Ib/ton 0.00 none
ACQOP BEMmE ERR Ib/ac-day 0.00 none
SQOLIM BigmERABEES Ib/ac 10° none
WSQOP &R R & in/hr 0.01 none
I0QC PR R E R Ib/ft 0.00 none
AOQC Mo T K AR A G R R Ib/ft> 0.00 none
SEDMNT
SMPF BIEEHERTF - 0.001 1
KRER R PAN - FES - 0.00 none
JRER TS EES B - none none
AFFIX TIEBRER 1/day 0.00 1
COVER TIEEEZ R - 0 .00 0.1
NVSI RAKESE Ib/ac-day none none
KSER o BEIR D 2 0P AR B - 0.00 none
JSER o EEIREY 2 iR R 45 B - none none
KGER F3E P ERA B - 0.00 none
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%11 BASINSHSPF#X¥AAK $#%k (H)

I (O 2 # B BME & RAE
JGER I3 P ARt B - none none
DETS D EERES Z AN AT E tons/ac 0.00 none
SEDTRN
BEDWRN FTRIEE ft 0.001 none
POR FTARFLIR & - 0.1 0.9
KSAND SRS NN 4 - 0 none
EXPSND TR NE N F 53 - 0 none
TAUCD JERZ LB EE R R A Ib/ft? 1x10% none
TAUCS )Y 28 b/t 1x10* none
M R ZTh 4R R JE Ib/ft*/day 0 none

%k R B © USEPA, 1999

weR2HEER
BASINS#: X 15 ¥ % %% 4+ & K A Windows95/98/XP
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[1]

[2]

[3]
[4]

[5]

Bicknell, B.R., Imhoff, J.C., Kittle, J., DonigiarA.S., and Johansen, R.C.,
Hydrological Simulation Program-FORTRANIser's Manual for HSPF Version
12,U.S.EPA, Environment Research Laboratory, Athers, 1996.

Bicknell, B.R., Imhoff, J.C., Kittle, J., DonigiarA.S., and Johansen, T.H.,
Hydrological Simulation Program-FORTRANIser's Manual for HSPF Version
12,U.S.EPA, Environment Research Laboratory, Athers, Z001.

USEPA, 1999BASINS Technical NatdlO.3
MEAAZEBEIHAS S 1999 FRAKELHKEKERREIFERT L
REECESRE BEBENRAFNZEZILLKBRBFEEEELS R -

Bk F 0 2004 BB E AR GE BB A R R I > ATHRERIEAR
HERN BAZERBAMERZKR IR ZPUT
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QUAL2K (River and Stream Water Quality Moddl ) £ R 3 db
— ~ BAEEEE

QUAL2K % USEPA #» 2000 #4& 4% QUAL2E (The Enhanced Stream Water
Quality ModeD) # /& & > % B aT4& A &R i 9K B X2 — - QUALZK % — 4%
7 KGR BHER MR R A 19704 & Texas Water Development Board &
ey KR E K QUAL-T - 19725 B RABEREMER L E R LRFZ FRE
WaA o S IE R~ RO RASRAZH MR Z/ER M QUAL-TI » & —i& $ 4y
& IE ~ %h#h > R 2 QUAL-TT #7140 % A QUALZ2E - QUAL2K % USEPAZL R
QUAL2E z RE#K » T AABETT) 5 2E8H AL TRERFRGE R £
TaS16MKE S8 B ALERAE BE ¥&%Fa AHRA A8
BANEL R - AHER R~ A MEE ~ BMEE - KRR EMIFRF I E R = HRAE
MW & BROR B B K -

¥R AR A& AR KR E £ K (advection-dispersion equationk & & 18 X,
AR X BE R KB ~ TRK ~ XIRRNBRIE FTEIE Rk D N E  BRERT R
HEE ~ ERPEAABHITIAKEZRE - QUALZK A X KR HA—He1E 4k
TRy NREETHESE S THRAETNKEEZRZEILEL - BX
QUALZE & # XM BB IA - AR IRREATHK B a8l 5 o 7K Bt
B 25 R ENEKEE 0 R AE - USEPA 7 QUAL2K 7Kg # =,
Vo RAFAREMEEGE AL THE— TR RLA EMERREMEL
HEET BARETENETRF AR ZAMEE EE - BTEHRmEE) f
Mg (RBLBERE) -

— B ABMERESR

J& A QUALZK K B # X4 &I TR K AR > EHATHIRERR LI &I
B RARB TR > kB2 AR LK A8 B S BRI S8 ()1 B d ~ TR
MEH) i EK H R E R TR AT S MR R R T AT K
o UTHEBR T ERZBRA CTHEK KELH KT8 Fd

BRIy 48 o
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(—) T8 44 %

QUALZK = 5% B85 — 4 TR A — K- 7@ > B— @K el &% HiE
Z R R 2 B RATE B o FLRTIRIERRLE WA » BE
S EBUHEMAKETREBASLS B AR MEL R E T —ERE ) SEMEEZ T
REAAAARRGKAHN.  AE—TRBS oM Sk B LA

ak

l 2R o e

1
%ﬁﬁ%ﬁh-—d;
%ﬁﬁ%ﬂﬁ*——_

——  ZhiE T

3
%ﬁﬁ%ﬁh——ﬂg

5

Ie 36 5 955 He b o

JEBE R T A "7
E h——
| Foanus

H1l QUALZK T&EIs AR

Z# & B : Chapra and Pelletier, 2003

(=) KEHENLB

0Q
ot
UiEHidE > 2 FEGRARERE > P QUALZK FEF XA =4 BR
23tk (weirs) ~ % € #h 427k (rating curves ~ 2 % 7 #2 K (Manning equations

Cc\'rv

=0 o 4t ¥R E > K

QUAL2K #t X 3t H K At RABZX B 52 % f&
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A FIF IR IEAE B R BB R Y BRERRE  BELSEZKELEEY
X A TN X KA RIE

1. E#E% (weirs)

=z
S

BLIBMZAE A A A B — TR RS UTHRHAHIEBREZER T T&

%o [B 277 5%
(a2) Side (b) Cross-section
% Br. >
_ - AV
HJ-' ¥
&
| [IFSees s _—
®
'% elevl,
elevl,

elevl,

B2 4438 (sharp-crested) FE&H

Hf o
H:3BEMZAR (M)
Hiv : BB F 2 KR (M)
elev2: L& ERTFEZSHE (M)
elevi, @ FH&ERTF@HZHAE (M)
Hy: 35 Zelev2z 358t (m)
Ho: BB &A@mAME T2 MEE (M)
Hn: 3&#97K8E (M)
Bi: H&igE (m)
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#3448 (sharp-crestedl HyHy < 0.4 H AR E A TR A0 TF -

Q =183B,H>?

o s
Q: kg (misec)

2/3
T4 5 A y _( Q )

THEREAGEHE— B0 2ARNE GH ARETLT

2. Z x4k (rating curves
FRABETETHTFRRARTFHKR > HEBTRRE > LFEARK
RTEAEMEE > HERA AT !
u=do
H=cQ

_Q
AT

o
Q: #%g (msec)
U: F35mk (m/sec
H: F3K% (m)
Ac: B @Ak (m?)

a~b-c-d : @BREH

32



BERFHRZRETHAMAZTRE S HGEITEREHS4EZ MG 28bd
Z R A RENL THEENISAETEE  a - CAR ARRZE
3 & ILPRH] - QUALZ2K R4t FH R M K 1FFT o

%1 AE - ARERARIEZSBEHME

FAEX wH | RARRE| REMHE

U=a@ b 0.43 0.4-0.6

H=cQ" d 0.45 0.3-0.5
% H R &R © Chapra,S.C. and Pelletier,G.J.2007. QUAL2K

3. 2= H#£K (Manning equationy

BB BT S dh £ (Trapezoidal channgl 4w B 3p7 » H %
FARREX AT -

z

psnl

EnlEho R2HT 0 RF

0.U

B3 #HEH (Trapezoidal channd) +~&H
% ¥4 &« Chapra, Pelletier and Tao, 2007
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st
Q: %% (m¥sec)

ATz B @A (M)

P:
n: § %G

S HE (%)

GEAEEEN (R TRk PAE I

A =[By + 05(Sg; + Sg,)H]H

He o
Bo: /& E (m)
Ss1~Ssp: FTEREKRE (%)

H @ B @A (m)

BEZEANK

P=B, +HS4 +1+H,/S% +1

TUALE=XE KRB PITHETRAZIFE @EE

oo (Q.)¥°[ B, + HK_1@+ HK—l\/@] 215

K+1 — S3/10[ Eb +0,5( %1+ %2) H<—1]
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22 REHENEZSEXR
MATERIAL n

A it E 38 Man-made channels

Concrete 0.012

Gravel bottom with sides:

Concrete 0.02
mortared stone 0.023
Riprap 0.033

B %Kk £ Natural stream channels

Clean, straight 0.025-0.04

Clean, winding and some wee@s03-0.05

Weeds and pools, winding 0.05
Mountain streams with boulde(8.04-0.10
Heavy brush, timber 0.05-0.20

% # R &R Chapra, Pelletier and Tao, 2007

(2) KEEEN 4

QUAL2K % 418 B LR 445 T #k #E (steady statp - FH b ge M 32 B 12
$4y B A B Mo S8 R SR B 0 B R 694 ) T Mktravel timek 2 0 mtravel timed] {4k
T B R R BT R AR RITHER S RS S E AR - E Tk
Btk FolaR > HLon BB w B4

ab, i i E — w C
RARTSL ARV A A

Wi @ AT K'Y ShEF & 47 (external loading -
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EABOREARTENGERALE 5 LA FERA L3

AR
. atmospheric .
P W N transfer YR E .
mass load l | | mass abstraction
A ! i i A
inflow ——— . —— outflow
3E 1 I 4 1
disperffton —_— i dispersion
1

/7 NN

JE 3R % R "y

bottom algae sediments

B4 QUALK + 2 %B 6 H & T~&ER
%k 4 & : Chapra and Pelletier, 2003

BS5 QUALZK ¢ H ERREXALE
A4}k J& © Chapra, Pelletier and Tao, 2007
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%3 QUALK gy R ENMBARRREIRFRRAAR

mo|Detritus s |Settling abBottom algae
no |Dissolved organic nitrogen p |Photosynthesis mNitrification
na/Ammonia nitrogen hiHydrolysis dnDenitrification
nn|Nitrate nitrogen poDissolve organic phosphorusd |Dry weight
cs [Slowly reacting CBOD plinorganic phosphorus dBissolution
cf |Fast reacting CBOD ap’hytoplankton

= -BAEZIRRE

— AT KRB BRI LR E 60 ENBEA QUAL2K # X huyimidg -
BEFEZRARINSALERATR  EMESEERIFRE - UTFEHTE
oy~ BN FERRALE - FHRT - RBFRARBBATHEABFERZH
KBS RN -

(—) TE L] %

HEQUALK K H# A ¥ » 52 BRITHRMEI S S A E 2T E5RA
MBI A BB SR LB A AR R SRR R RE ST -
QUALZK T E 2] 5 B 7L o) B A IR ] > 55 it o 36 B A2 38 R L AT Rk 0§
B sk BEENHERALEHAG SRR XGRS > ERA T

L TH B FAR# B0 &K o

2. #EB R HEFAE 208 > KA FAB 50048 -

B QUALZ2K # X 2 3t E F KX & 45 2B R BAR K E 45 M Bl i % F 577
B BlE—EimERoy e THEZFELE  BREAAHERTENZLEEL
BABR Z KN F R AR IESLE - FTTRE 2 TIRT 5 R B #4T ©
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1. SERIAIEZ L~ Tif -

2. TIREMEERFFAKIEANTEZ L~ Tilf o

3. JKIRERK T Z bk e

4. FHAKEHREREER

5. ANt # (it ~ KR FTTERE) ARRKEAER -
6. FHTHREMRE TEER -

7. BAFTEISRR -

8. KEENHA -

(=) QUALZK pf & - BN

QUALZK#A /R EH#E A B > FTWMALRBAETH > A ERAEE K
BAXEH - REEH BAMHMIBAKREEREETN BEREFEZAL
A BEBRAERATE  EMPEFEERFILEHNFTLEE - HREBRTHFE
AR E S HARARESY (R - REAMINE @Y ) AR TRERNR
FEAT2HER B BUKREAOKE 2 HBHREBAELY A A1t
FRERARMEHYER » QUALSKAF & 4 B 12 o k4 -

(=) %Rz AE

I AR REZHE T RRRIEL T L RATHER > MmN FERZIFEE
BT RTN EHZRAFTK S TRAFK S BHREFTLEIR - BRFTE - B
¥ R Ak ey JEEEIRIT F HEK o

() 28 E % RBRE

EATLE3A AT R WESF M B NER » JUTRONE RS E
&2 o A58 QUAL2K & 18 £ eh3% & » 4% 48 3% (Washington State
Department of Ecology, 2006 Ff -k % $3% &£ {E 2558 -
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%4 PMEHRAZQUALZK 23

O ¥4I B B4

KELHBAREE |BETFHAM
B HERLE meter

F T ey 40k |ab,c,dafa
FENKK | BESHK

I ~ TR
TRRE meter

EECE 18 B2 A3k i) 542 (meter) |meter

AR5 -4 °C
FER °C
Jal iR meters/sec
ZREE % of sky covered
2%

K XK I B R =E cms
iR m/s
KR meter
TR 48 BT R hr

TN K o °C

KE EEE umbos
=4 mg/L
A1LERE mg/L
MR AHER  RR > BHER
ML ~ R MR~ R
i (alkalinity) mg CaCQ/L
pH
W IFERE mg/L

FTREI R E g/square meter

TR EAE
MR A 4

RIS 2 WAFFT BB 2 B R B ey &R ER FH

EAHRIR © USEPA (2005) » R A5 ¥ 32
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P
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&5 AREBBAERAYSHYM

Parameter Value Units bol| min max
Carbon 40 gC gC 30 50
Nitrogen 7.2 gN gN 3 9
Phosphorus 1 gP gP 0.4 2
Dry weight 100 gD gD 100 100
Chlorophyll 1 gA gA 0.4 2

Setflingvelocity |03  [md M 0 2
|

Reaeration model User specified

User reaeration coefficient 3.93 o

User reaeration coefficiefit 0.5 p

User reaeration coefficiemnt 1.5 y

Temp correction 1.024 a

Reaeration wind effect None

O, for carbon oxidation 2.69 oyC loc

O, for NH,4 nitrification 457 gQ/gN Ion

Oxygen inhib model CBOD oxidation Exponential

Oxygen inhib parameter CBOD oxidat{0r60 L/mgQ Ksoct 0.6 0.6
Oxygen inhib model nitrification Exponentia

Oxygen inhib parameter nitrification 0.60 L/ImgO |Kson: [0.6 0.6
Oxygen enhance model denitrification| Exponential

Oxygen enhance parameter denitrificafas0 L/mgQ Ksoar [0.6 0.6
Oxygen inhib model phyto resp Exponential

Oxygen inhib parameter phyto resp 0.60 L/magO |Ksor 0.6 0.6
Oxygen enhance model bot alg resp Exponential

Oxygen enhance parameter bot alg resp  0.60 LMgOKsot 0.6 0.6
Hydrolysis rate 0.1 /d Knc 0 5
Temp correction 1.07 he |1 1.07
Oxidation rate 0 /d K 0 5
Temp correction 1.047 des |1 1.07
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&5 REBBAEWMAGSHMEA (H)

Parameter Value Units |Symbol| min max
Oxidation rate 0.23 /d Kgc 0 5
Temp correction 1.047 @ 11 1.07

Nitrification

1 /d

$
S

Hydrolysis 0.2 /d Knr 0 5
Temp correction 1.07 ] 1.07
Settling velocity 0.1 m/d Vor 0 2

Temp correction

1.07

>
QO
=

Hydrolysis

0.2 /d

e
S

Denitrification 0 /d Kdn 0 2
Temp correction 1.07 an 11 1.07
Sed denitrification transfer coeff 0 m/d Vi 0 1
Temp correction 1.07 di 1 1.07

Temp correction

1.07

>
o
=

Settling velocity

0.1 m/d

T s
o
N -

==

Settling velocity 2 m/d Vip 0 2
Inorganic P sorption coefficient 0 L/mgD  |Kgpi

Sed P oxygen attenuation half sat con§1abf mgQ/L ksi 0 2
Max Growth rate 2.5 /d Kar 15 3
Temp correction 1.07 w 1 1.07
Respiration rate 0.2 /d Kip 0 1
Temp correction 1.07 w11 1.07
Death rate 0.2 /d K 0 1
Temp correction 1.07 a1 1.07
Nitrogen half sat constant 25 ugN/L  [Kspy 0 150
Phosphorus half sat constant 5 ugP/L  |Ksng 0 50
Inorganic carbon half sat constant 1.30E-05 moles/Ukscy 0.0000013..30E-04
Light model Half saturatign

Light constant 100 langleys/dK | 28.8 115.2
Ammonia preference 25 UON/L  Khnxe |25 25
Settling velocity 0.5 m/d Va 0 5
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&5 REBBEAERAGSHBME (H)

Parameter Value Units Symbol| min max
Growth model Zero-order
Max Growth rate 50 mgA/fid or /dCqy 100 500
Temp correction 1.07 o |1 1.07
First-order model carrying capacity 1000 mgA/m ama 1000 1000
Respiration rate 0.1 /d Keb 0 0.5
Temp correction 1.07 w11 1.07
Excretion rate 0.05 /d Ker 0 0.5
Temp correction 1.07 a1 1.07
Death rate 0.1 /d K 0 0.5
Temp correction 1.07 b 11 1.07
External nitrogen half sat constant 300 ugN/L Kspt 0 300
External phosphorus half sat consthf0 ugP/L Ksnt 0 100
Inorganic carbon half sat constant 1.30E-05 moles/L |Ksct 0.0000013..30E-04
Light model Half saturatign
Light constant 100 langleys/d  |Kp 1 100
Ammonia preference 25 ugN/L Knnxt 1 100
Subsistence quota for nitrogen 0.72 mMgN/mgA |Jon 0.0072 |7.2
Subsistence quota for phosphorus| 0.1 mgP/mgA|dop 0.001 1
Maximum uptake rate for nitrogen| 72 mgN/mgA/d .~ |1 500
Maximum uptake rate for phosphofus mgP/mgA/d mp 11 500
Internal nitrogen half sat constant | 0.9 mgN/mgA [Kgn 1.05 5
Internal phosphorus half sat constdhfl3 mgP/mgA
Dissolution rate 0.5 /d Kat 0 5
Temp correction 1.07 @  |1.07 1.07
Fraction of dissolution to fast CBO[D.00 F+
Settling velocity 0.1
Decay rate 0.8 /d Kax 0.2 1.4
Temp correction 1.07 a  |1.07 1.07
Settling velocity 1 m/d Vy 1 1
Light efficiency factor 1.00 path |0 1
Partial pressure of carbon dioxide| 347 ppm Pcoz




() B X#rhsR 8

ERETRBERFGEETE K EEASL6EAKET S 8Hml » EFEEH

#2318 H > £63%7] QUAL2K A TUA5 4 ey3EE -

%6 QUALK#EA#itiHA

Variable ¥ X IE B Symbol|  Units*
Conductivity BEE S umhos
Inorganic suspended solids | % % E 52 mi mgD/L
Dissolved oxygen B A ) mgQ/L
Slowly reacting CBOD BRREAILERE [cS mgQ/L
Fast reacting CBOD HMRIEAILE R E |cf mgQy/L
Dissolved organic nitrogen /A4 # & no ugN/L
Ammonia nitrogen AR na ugN/L
Nitrate nitrogen 7 B R nn ugN/L
Dissolved organic phosphorus|iz ## # 1 4 po ugP/L
Inorganic phosphorus oAk pi ugP/L
Phytoplankton FSAEYE ap ngA/L
Detritus B 5 mo mgD/L
Pathogen R H X cfu/100mL
Alkalinity i L Alk mgCaCQy/L
Total inorganic carbon 48 fm Mo cT mole/L
Bottom algae J& 3R % 4R ab gD/nt

% # 4 B : Chapra and Pelletier, 2003
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M AKRER

QUAL2K 7 & 2 84 E B & K Awindows ME/2000/XP Microsoft office 2006%

REAERERE AL - QUALZK R § BExcelz i > RERXB TN 2
BRBFHEHEEF - B7TAHQUALKM#EEN & -

A | =] | [ (S E |
1 |QUALZK FORTRAN /"'_"\\
2 | Stream Water Quality Model = 7 )
3 | Sfeve CRhapra, Hua Tao and Greg Pelletier \ —'! —,
i | Version 2.87 = —,M_
5
=]
7 System ID: o old
5 [River name Sugar River p::'-rll
9 [Saved file name SRO81704v2_7dummy (3
10 | Directory where file saved ChOZKv2_07
11 [Month 8 Run
12 |Day 17 Fortran
13 [Year 2004
14 |Time zone Eastern
15 |Daylight savings time Yes
16 | Calculation:
17 |Calculation step 0.0625 | hours
158 |Final time J{day
18 |Solution method (integration) Euler
BH7 QUAL2K #¥#/r@

[1]

[2]

[3]

[4]

Chapra, S.C. and Pelletier, G.J. 20@Q@JAL2K: A Modeling Framework for
Simulating River and Stream Water Quality: Docuragaoh and Users Manual.

Civil and Environmental Engineering Deptufts University, Medford, MA.

Chapra, S.C., Pelletier, G.J. and Tao, H. 2007. (2KA A Modeling Framework
for Simulating River and Stream Water Quality, Vens2.04: Documentation and
Users Manual. Civil and Environmental EngineeringpD, Tufts University,
Medford, MA.

US Environmental Protection Agency - Region lll,nRsylvania 19103-2029,
2005, Modeling Report for Total Maximum Daily Loddr Skippack Creek,

Montgomery County, Pennsylvania.

Washington State Department of Ecology, 2006, Hesaelnlet Watershed Fecal
Coliform Bacteria, Dissolved Oxygen, pH, and Tenapere Total Maximum Daily
Load Study.
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SWMM (Sorm Water Management Model ) 4 B 35 &
— B4

R R R R EA KX (Storm Water Management Model, SWMM2 £
BRARE AR - L FORTRAN 2585 - ERATRERFLATAER
R o F— PR SWMM %57 1971 % » B & RIRATR » R 248 R W&
B > M RAKRERFZIRE T REHKAL > THFSERLEFFTHE
& E45) - IR SWMM 5.0 & & £ B 32 1% Z Fo Camp Dresser & McKee #2 43
Floas] B BRRAGENE  REREREH TAEENF > LR
18 GIS #46-F & T ANE G E N > BITAK ~ KAFKEHEE > RUKRE
WABAEABBER WU EYERFERBREOBEBE AL > 7|8 AT
BrzlaEl & - BER L - ERSRFIREINES

SWMM #XME&Ld KA S ERRERARGIEKRAZ L > CHEAEE
oo~ LHAAER T ARER  FHERT 4 BF2ER - RIEER X
TRERARFTEMZINE D LHAAERR > ATFTEKEETABZEERZERR
REEME  EANBECEARTRERRMERERR T LD TENEHRE
B WTRER  BEXTEKEBAZER  eHBESKEXIKEEAMHE
Moo EWER > OAEE TR HABEEMAHFUARAIL S TR ET

CBEKERE BB E R A BB LR -

Eﬂ\

SWMM X £ JE A A HEK A %3R3t ~ ki ~ 4 T REB AR R 0 3715
FAKTFAKERAKERE  REBEKETEYIFERF L & 47 0 346 BMP %k
HlR M R 75 4 A f7Z 30 RE ©

— ~ BH R
(—) k&R

SWMM Z 8 E- P86 7 X > A FEKE R UIFRHE L ABA
BATHE B LA~ BREANRERAEER TR EBERKEZER -

ERXEANREZHHE IR QA B AR - EE -BBR -EARETLLEE
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REZKRDABRIEZERAQ WS- nyilikTE&KEHNRT
ABAEAR B o

L 573 12
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l|
s L ///r’f///

RS
(=8
o

N

W1l JFREEARRAETER

SWMM #: K $#24t Horton’s Equation Green-Ampt Method& SCS Curve
Number method¥ = &% & # X, - & ¥ Horton's Equation &2 5x X, » 8 A4 #t
7R 38 3R R ANE B 81 5 Green-Ampt Methodt g A 238 343 8 @ & -

HE A AR BN BB 42 ; SCS Curve Number methddl f /& B8k - &2 8 £ 38
s AR R RERAT K 2 kBt -

(Z) Tk

SWMM i s Tk 4 =ML (2088 2)0 LB AR ER TR AR S
AR - S S AT T

fi @ WAANE

eu: ERBAME

feL: TRAKE
THERMTREEZSAE

EBTE' i/ﬂi)\3ﬁﬂﬁ / /}L%
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dy * LR KR
do: TR AR

fG . iﬂZ—F7J({E'J/)ﬁ)\j#7K?ﬁ %,

TOT
f

B2 BRTA-RBEXTER
(EFJ) R EE i

SWMM £EGRNAEE  affesE BEFTLK - TG (St
Venant) ¥ X% 3FEEE Hk > ANEEIERE

i
i

> BEERARY

o

m\m

/}

~—

(&) KE 5

£ K H Bt 0 SWMM miws X R 4 (Buildup) A€ Al (Washoff) & 5w
1. BXEM
LERARMER T @ BAFERZBRAALEMT X &
AT ARG R R REE  TERA TR EZAUT =4 ¢
A. Power-Linear
B. Exponential
C. Michaelis-Menton

RE=MREtEHbRwE 3HF  MERBERZRELEARG R

B4 BAAFENERYX > BBBRARE MERBRKR TR EKF0 L
BEER  BREURTRE LML -
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120

;i 4
o e
/ -
100 eemme e e f sl boLiM=100 _ _ _ _ -
80
2 TYPE EQN. NO. EQUATION
“O 6o ‘LINEAR 4-23  DD=30t
a POWER 4-23  pp=408®
0 EXPONENTIAL 4-24  pp= 1000-8)
_ ) _ foot
MICHAELIS ~ MENTON  4-25  DD= gt [
20
o]
o] 2 4 6 8 10 12 4
R > H
B3 wiEt ZMABX (Huber, 1984)
1400
= Industmiol
1200
1000 —

800 ot
u) Residentsd

4

400

RAR A wr (5 /3R

| | 1 !

Q 1 2 3 4 3 & 7 8 9 10 A 12

kRIS REAAIR(A)

B4 FR4EELEHBE (Huber, 1984)
2. FEMir RIS (Washoff)

G R RIEE T & 0 A P L Power-exponentialft  Rating
curve method £+ Power-exponentialg 3% ;5 & 4k i Bl E ik Z i B
HERERXKBERBHTEMNRIELL > FREHTRE T DT L >
Power-exponentialy ;% &% % K & N R & KFoif KB IR ey &R F —
% - Rating curve methogk AR 3F e 4 69 45 M3 & B R > 75 e dh 6 b Al
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iR R EERARIEEM A TR ERZ R E I oMY e £ SWMM
# X, F » Rating curve methodT LAfE 3% & iF ] LR °

= BAEEELH

BABWMANKRRAEHR > 25818 (—) ARxRZ (=) fREETHR (=)
AXER(m) KABTH(Z) KEEH (X)) REHM -

1. —%REB B ARBFER S ABERX - BRESEE - KRBEEK -
2. BHEEE  EFHBRMBAS RGN RESBATHERB R -
3. H%‘Faﬁlgéf?z : ?73;/':‘:3%/} L%*‘ihé’]i%ha /}L &u+ﬂ/}lL’E’&HTFalj Fﬁﬁ FP?J °

4. EHHREE R EEME  RRABER  BBENZIEL Y
FF /& o

(=) &4z 7R
1. BE WABH B BEM -
2. A I AE BB R AKE B R 2 A
3. EiR: AFHME -

(=) KX EH#

1. MEH BZEREHME S BHEH (BREX - REEAL - A%
LRBEE) o

2. BAKE  WALHE @ TLE KE - FEKEHL - FEKE
FHB - BKRRE - REKRAAKBREILARRESS -~ HiRD ~ b
TAE -

3. kB EAREM ILEE - EKE -AKNBREFAH KE LT
KB AR E ~ RImAE  KALF -

4. KRXBEH KRR LM BERES - BMARF R KR LIS
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1.

3.

KR -

BEsEE

AL LR~ E - ANRE - TRBHZ - RAKR - KR
REBAKR -~ EKREE AL &M MLE - ARE > RE - K
WHRE - RRAKR - KR~ BKEHE -~ ZABEEAF - NS K
B4 HEAKKEE > LA ECARE R - RIAEHAEZ > FPT

FAxA -
BEREE

B LM LTHRENBEELME S MR mRKR - Tk Ak
3~ R E >~ RRME ~ KBEB KA - FFT - 4808 5 k%
LAE R O Skl BB P RSB KR S L
LA LML A K B RE >~ BRtAE - M
T FARBETR S &M LTHEGRLE B -5E - KE -
W~ HRAE - FIFY G BEKD o ETHSE I A - ERKIRE S R
b ARk R H AR~ RIPT e

KAlid B LAE s B2 - 52 AL A GE - B EAR -

(5) KK

1.

PR AL B RMARFIRE CHTARKYIRE - B RIFR
SRR RETF LM P AT b -

$

% g

o

AR ARB WAL HEARB O BERTREM BEES
FEREMIBRERRALEMEE - A REME S BRTR
M S AR RS E R B R R A TR 42 BMP %6 B R 05 R % o

(75) s Tkt

ERETRESERMAT I e
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1. ¥Edldhsg -
2. ok
3. dhKehag -
4, R
5. WAkehér -
6. BEkwhs :
7. e

HEEFRASBRELESR - DR Rk L

g~ X KE A B

SWMM =T 4 #t &R 7 1&
BRESE  ERAETREESRETARENFTLEY -

B N JE BIME BAE BRI
MANRERBRE
AR R I K E
MAKER B ARE
BRI R LB R R
IR R @A

B\ B P R 0 AR AR

%1 SWMM %/ $#%

48 KR Le R

ZEREMek 2 AEHFHREETEFTLEY

PARAMETER US CUSTOMARY SI METRIC
Area (Subcatchment | acres hectares
Area (Storage Uni} square feet M
Area (Ponding square feet m
Capillary Suction inches millimeters

mg/L  (milligrams/liter) mg/L
Concentration ug/L (micrograms/liten ug/L

Count/L ( counts/liter Count/L
D(ﬁﬁﬁﬁ rgtci) cr:;t)ant 1/hours 1/hours
D(essﬁ/u?a?]r:;tant 1/days 1/days
Depression Storage inches millimeters
Depth feet meters
Diameter feet meters

Discharge Coefficient
Orifice

dimensionless

dimensionless

: CFS/foot CMS/mete?
Weir
Elevation feet meters
Evaporation inches/day millimeters/day
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%1 SWMM ¥A%#x (8)

PARAMETER US CUSTOMARY S| METRIC

crs eteet oo o
LPS (liters/second

Head feet meters
Hydraulic Conductivity inches/hour millimeters/hour
Infiltration Rate inches/hour millimeters/hour
Length feet meters
Manning's n seconds/meter seconds/méter
Rainfall Intensity inches/hour millimeters/hour
Rainfall Volume inches millimeters
Slope (Subcatchments | percent percent
Slope (Cross Section rise/run rise/run
Street Cleaning Interval days days
Volume cubic feet cubic meters
Width feet meters

%ok kR STORM WATER MANAGEMENT MODEL USER’S MANUAL Versiors.0

&2 HVERAKE

Constituent Event Megn
Concentrations

TSS (mg/L) 180 - 548
BOD (mg/L) 12-19
COD (mg/L) 82-178
Total P (mg/L) 0.42-0.88
Soluble P(mg/L) 0.15-0.28
TKN (mg/L) 1.90 - 4.18
NO,/NOz-N (mg/L) 0.86-2.2
Total Cu (ug/L) 43 -118
Total Pb(ug/L) 182 - 443
Total Zn (ug/L) 202 - 633

ZH & & U.S. Environmental Protection Agen¢it983) . Results of the Nationwide Urban Runoff
Program(NURP) , Vol. 1, NTIS PB 84-185552, Water Planning Divisi&Vashington, DC.
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& SWMM 5 - Example1 inp - [Study Area Map]
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WASP (TheWater Quality Analysis Simulation Program) 4 A 45 &

— N *;J&/\zn

WASP7( The Water Quality Analysis Simulation Program /& & £ & 2 A4 %
% (Manhattan College % & - B4 £ B3E%E (USEPA) 58 MRk - L& R4
PRARF1983F F 2 5RE TH S e - 1% WASP & % RIE3TH#& 45 R &
WASPS5 - f WASPS R H DRI 8 R A Z 3 1F 2 s '% & DOS - A B R R
Windows % #.2 WASP6 > 2005444 7 s AThR A WASPT o %4 X At A 7 LRl
KBAKEXME - CEFARRLZAOVE > ETRAKBIALFTEFREZK
B THEBAKAXE N TR X RIBRFR - WARTO Z B2 R
FRARY (- BAREREE) PAFA LY (ARILEDE - 2B A
M) EEw Rl RFEHZBRETrANEEA 2R AERLESR
( Eutrophication ~ %4 &1ttt 42 (Advanced Eutrophication~ ff§ B #M4p4s 4
(Simple Toxican) ~ JE & F 3448 42 (Non-lonizing Toxican) ~ A #% & ¥ 44 4a
(Organic Toxican}~ sk 4% 48 ( Mercury)~ # 4% 41 ( Heat) & E& 85 M4 42 42 ( Temporary) »

Bk R TE A KS 2k R A I ey 4kdg (Wool et al., 2000 -

&1 WASP# X ffj 7+

WASP # =

& AR AR 7.3
BER&% Windows 95/98/ME/2000/XP
B4 7 KAEAY M BAT B BEBE KX 2K

R REPIKFEM 4 % (NPDES) ~ JEZER ~ Z5R ~ Hk K
BRI AT ~ 8 EEHAEH -

A & K

Ly kRl TR (BRCALERET R B RREAEZRE
BE) AMICSY - 2B R -BRECEBE -
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(—) B
AR KRG — M s R =X PR o

=

2. A SAEKERAE > EA KR AR ~ R~ A~ KR~ R
FERGEAFTI ~ FT A~ B R AR o

3. H R RIEFGIE - R SIE R M R BE RS IE B R T S o

4. GHEXALBRRTHERRAFMEEEAZETR

5. MATRENIFAKEREA > KEAZTEHKERABLBLLER  BE
AN WASP X ¥ ERKERERBHTE A RMETRA L ETHEKX
FEALGEME - S ELEHRAF R K2

&2 SR EBX

Loading Models Hydrodynamic Models
SWMM

HSPF EFDC

LSPC DYNHYD

NPSM EPD-RIV1

PRZM SWMM

GBMM

FH AR D FRF > 2008

(=) #XAr

EERORYARERERE K2 B RIS PCB /54 %{L&k Potomac
Estuary 2 &1L H 5 £B AN (F4kFF > 1985 1987) #IA WASPS 4t 18 4
KEBEKBEBEE RG22 — ARG  (Z%t > 2003) #|A WASP 344 % 57
Z0H AT 5 (MK 0 2005) F1F WASPS Bt F LAMN T ERH G LR —F5
B ZKE o Bt A A AR R TR E B Sl

B WASP Rt AR > L8 EBBREKBIFBRTLNEE
SbE 3 bt X 69 B A 4o VAST » B bid WASP #ATHERIBEH E3E 0 > & B
NIETRSLEZHABERANERA B AEAS > RZEZSEHRTLZHABE LR

i WASP &4 (£ > 2008) -
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(=) BEXERZ R
AKE##E 8 © 1658
B.4g4& 2] %% Z : 4,000
CAL® R & %% 2108
DIREAF M % 3 @ 451
E.05 R S 3O & 2308
F.5 % & frd A\ 508

G.if R&#E% & 1 15008

(m) HEAFEH

— A& A WASP # K224 1% &%/t 4a (Eutrophication Module, EUTRD#
o TARBSME T K EIEAR  BPRR  AHERE - |ARER - FO5HEM - AALE
fFBE - AERARAMRG  HAREE o &RIFHT -

%3 WASP# Xz Eutrophicationfi a2 E

o B
A B s 1 2 | 3] 4] 5] 6

1 2R X X X x X
2 BB EB X X X X
3 | &M X X X
4 | FAAD X X x
5 | k&M X
6 AILE /& X x X x
7 /gi X X X X
8 | AMA x [ x x | x
9 | Atk X X X
10 | &Ik X X
B A

1 Streeter-Phelps DO/BOD and Descriptive SOD

2 Modified Streeter-Phelps with NBOD

3 Linear DO Balance with Nitrification

4 Simple Eutrophication with Descriptive SOD

5 Intermediate Eutrophication with Sediment Diagesie

6 Advanced Eutrophication with Sediment Diagenesis

A RR U.S. EPA (2009) , WASPT Course (3 : “X” &RAHHE )
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KEENEE HEKX T
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+S, +Sg + S
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t: B8R EAZ 0 dayse
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REBRFENREEAERZ FABME AR RE -
6. ERBJITIRERT
PRAZB TR Z K RI3E BRI 2 P AR o
(=) /fEEH
ALPHRAZRE ~ AREABRRE -
(2) AxEH#
KRBT BREHN - AERRAZENEE -
(w) KRG &H#
FTNE R ZKHE ~ 75 RIRERRBRAEF -
() B 5#

BT KEB X ZREN » BREAEZXFRETREHRFEELLBLE %
B2 TR > BRBIRFZ AL RGN HMZAKE 280 4 WASP BEX %
RE# RERABRGRERBEZLBHBAAREAXRREZLHERME > WRE
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%4 WSAPYRKK$#%

. . . . LB EMAF BIKE
5B 4 A TR v A = -
" R U TRIE | BAG | kA

Ammonia
?';gﬁf;fj;'tg;,atg 20°CHifbik %% |day'| O 10 0.01
ggg‘;'ffggﬁ[‘ Temperature | ogoc giqbim g L | - 0 1.07 | 107
Half Saturation Constant for | #44t & & & k%12 ¥ | mg 0 5 5
Nitrification Oxygen Limit foFe % B O,/L
Nitrate
2@22{2‘,&23@?6 20°CmAREHH | day'| O 0.09 | o001
ggggirgilgﬁ;uon Temperature 20°C F, a8 3 1 Bt i 0 1.04 1.04
Organic Nitrogen
Dissolved Organic Nitrogen | 5noc o g, y =
Mineralization Rate 0 C’é\‘ﬁﬁ,if&ﬁ day* 0 1.08 0.05
Constantt@20°C HAbid F
Dissolved Organic Nitrogen SRR A M ER AL B
Mineralization Temperature | * A B 0 1.08 1.08
Coefficient LELES
Organic Nitrogen Decay Rate 20°C it#s4 ¥ A # 1
Constant in Sediments@20°C fE R day 0 0.0004 | 0.0004
Organic Nitrogen Decay in | .. .. PR
Sediment Temperature AR % i jﬁ,ﬁ“ﬁf{'& - 0 1.08 1.08
Coefficient B A
Fraction of phytoplankton [ N
Death Recycled to Organic ’*’ff’iﬁf*”ﬁtﬁ” Al 0 1 0.5
Nitrogen R IR Lt

FHARA Aot E R
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%4 WSAPY¥RAAKS#E& (8)

.t 50 , i EERRE | &k
% 74 s 2E v ]I = = .
HEH e PO TR e | RARE | mEd
Organic Phosphorus
Mineralization Rate Constant | & A& &k £ 20°C & 1
for Dissolved P@20°C Atk R E B day 0.22 0.02
Dissolved Organic Phosphorus.... ., gk g AL o
Mineralization Temperature el rijij%g RIEE | 1.08 1.08
Coefficient £
Organic Phosphorus Decay N 20°C B
Rate Constant in ;Z:ﬁik g j; day® 0.0004 | 0.0004
Sediments@20°C IR R
Organic Phosphorus Decay |in,. ok = ok
Sediments Temperature ”Lﬁi%jﬁﬁﬁ’;;ﬁ& - 1.08 1.08
Coefficient i e A
Fraction of Phytoplankton
. pEP A
Death Recycled to Organic /%;zji%gf;tﬁ;, Al 1 0.4
Phosphorus SRS
CBOD (Ultimate)
CBOD Decay Rate Constant | CBOD 4 20°C e 1
° - ” da 5.6 0.1
@20°C Rk R H Y
CBOD Decay Rate = v a & ow
Temperature Correction CBO[:,;;?,%? BRI 1.07 1.07
Coefficient > B4
CBOD Decay Rate Constant in #4974 20°C 8% 4
Sediments@20°C CBOD 3 ik & % # day 0.0004 | 0.0004
CBOD Decay Rate in — CBOD & &
Sediments Temperature ’”ffﬁ{:ﬁ B 4,2? - 1.08 1.08
Correction Coefficient & R AT R
C_B_OD Half Saturation Oxygen CBOD £ & #|% 42 | mg 05 05
Limit FuiE B O.J/L ' '

BHRIR At E R
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