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Calibration and Verification of HSPF Model for Total Maximum Daily Loads
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& Aol M vE fF AN Adete] frel dFHRE AT FHARYOR o] &H I 9l HSPF
EEE AAste] ek HP#6 APRAES ddoew Ry HEAHe FASTh HSPF R¥e o] 88}

HP#6 AldFolx mEge mA717ke 199635 199737HA] f& e 23 A3, RMSEE 2.1mm,
RMAE: 04mm, R 0928 2osgon, mye] #7477kl 19999 e 200069 2o A3 RMSEE
6.03mm, RMAEE 049mm, R*:E 0842 =ouch Fdzo g =m¥e wAZAF} RMSEE
0.086kg/ha/day, RMAEE 0534kg/ha/day, R°E 08122 dehgon, =3 #AAZA3} RMSEE
0.326kg/ha/day, RMAE: 0.708kg/ha/day, R*E 04272 %A= dct E<ld st 2¥ o] WA A RMSEE
0.0117 kg/ha/day, RMAEE 0.622kg/ha/day, R*E 07002 =o=gion w3yl AAZA3} RMSEE
0.063kg/ha/day, RMAEE 2.269kg/ha/day, R*&= 0.756 0.8 %A% g},

AR Y (water quality model)2 LPEZH] EZ FUFA A, 34, £ H}‘:}i +EHE T AN,
AEEE 594, 85h, AESA AW R Goag, BAEAY] #A & FIHoR FAIN] AT =
Tolgt. #4 Ijr-.4 TARY o 2= ANSWERS(Beasley et al, 1981), SWRRB(Wllhams et al, 1985),
HSPF(Johanson et al., 1984), AGNPS(Young et al., 1986), SWAT(Arold et al, 1993) %°] tt. 99
odEHAY 9% RYPor wF FFA(US. Department of Agriculture)o] A 7B&3 SWAT(Soil and
Water Assessment Toll) &3} w= 27 % (U.S. Environmental Protection Agency, USEPA)ol A 733k
HSPF (Hydrological Simulation Program - Fortran) 2 &0o] Z+zte] Z2 o] il o] &5 ok

99 odEFHAYE Y3 mPow nx FFAUS. Department of Agriculture)ol A 7)a3gt
SWAT(Soil and Water Assessment Toll) R # wla 273 (U.S. Environmental Protection Agency,
USEPA)ol| A 743k HSPF(Hydrological Simulation Program - Fortran) 28 o] zZ}zte] EZ ol ujzgl o] £ 5
3 Uth SWAT 232 HAS AH9 vHddeds 4317 98 /idd mygom vt E¢F, EXol&
2 A zdd mE g B EFEANES e F900A49 FE, FAE 2 wgsEhA ”-E*%k b s

71 2eE e £XY Yol JdEE 27t 7hsdtth(Amold et al, 1998). HSPF &

X
MEA BP0 Ad EYSFE, AXFE, TUFE, 7IAFE, J44, F88%, §4, —o—‘?:}é, A8t FA,
FEAL, AR Ak 27, 2%, Foh, UAR, AL EUA A7), 81 B5FH, A9A B5F
A pH, A&, 9, AEA Z2HaE FEAH Z2HIE 58 2o 3(Bicknell et al, 2001)
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2. HSPF 239 79

HSPF(Hydrological Simulation Program - Fortran) X
Watershed Model) 22 A& 7Sl 1970d gl = =2 7] 2}o] —%7]-1:»]%2@, 1970 d ) St &= AX
E%loi T AAE o]&ste R I REFE AAGY =
o= A AZEY 7 FrlEA oW, USGS(U.S. Geological Survey)«] WDM(Watershed Data
Management) Al &dlo] USGSeF USEPAC 93] 5oz /st 1990d ol = HSPF 2&e] vj7is
FE FAse AE7 TR HSPEXP, 4% As#g Al~" WDMUt, AME-=F Hol Al2dls o] &
&to] HSPF 28-S 47 +531%% /e HSPF &858 WinHSPF, HSPF 289 A3E A 740
2 HAF7] 9% GenSen ¥ Fo| /HEHATH
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vl §4F(USEPA)NIA RE HSPF 28e #8wd, s vgow A EIFE ARAFE, 5
R, NARE, AN, FEEY, G4, FEN, AdE B, §ENL, ARGE M 27, 25, B
W, FALE EGR 200, o1 TR, A5 BARA, pH, A4, o 4584 BIRE 584 3
FAE 5& 2Jd 5 thBicknell et al, 2001). HSPF 28 & Exo] g Wal, A5 &9, 44 TE 1|
A9 29 A et S U@ WS s ol vk

HSPF 298 WOME ol88e] el Az dFAel o $ARY, 299 A4 58 A3 2o,
A% AR DAL 1RRE 1944 JHssid, FRAA SR Jbe] td molv} e, AR7A

4= ha =719 AFEA o)A 160,000km2—4 ChesapeakeRtoll o] Z 7714 theFst fF9o &= Arh
(USGS, 2000).

HSPF 289 2845 Hrisly] flste] A71% A detwz #ebdo] X3 @etAF2 §9& A
Aoz AAsATt F99% 2079km’e] LAFA F9e FHE AFAA JNHAFA G wekA LA
g xgata Aok EAFA F9L EXol & AFA AXE nste] T4 afgoer FERHM, Ak
g FEI AfYgE FEH
AHe AXE 28 19A
= oukel 2ok AER9S
Aow 19965 AL
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ATl e 2o HEA
Brrsl7] 9l kA 4A
ol A3 HP#6 29
Wafdow sgon, &
edEY FHRAE o
AEAHT edY9e FAE
=

Sub basin
stream

Irrigation canal

e = —

Water level gauge
F 2 3088km, WAL o s s | §
M .
Al

Groundwater level gauge

[¢]
4 a9 1L EgAFA AR Hes



2 L}# 71 Bk = 00895, £ 94 AHE 0.0149m/m o2 2AME ek,
99 ARE ARRI eAnaRe A3 skl AWK el ABA, FAA, YA Fo
Suso] A B L3 AR FABAE AN A ARE FPA ARG ADFA 23

%
o 20029 BEW WARAS A% AR AP PEEAE g3 AT, F, AAAS 2AF AT, f
o AFHE ATE 22378, 5 5%, FF UF, F5 615F, ¥F BAxE =AU,

41 §&

2 AFgAE RYPe BAgs 9l 1996 F-E 1997d71 A o] A5 E, REe] A4S 9 19991 F-E 2000
WrtA el A5E ol g3ttt thge 17 2% Az BV U FEEFY RgAHRE AFA e v
st BolFa Qlvh thgol ¥ 33 19 4 FEd digk 23 wAN HA AdE EO%%E A E} r
Zo] W3 ®¥o] ®AA RMSEE 2.1mm/day, RMAEE 0.40mm/day, R*E 0.9
A4 A3 RMSEE 6.03mm/day, RMAEE 0.49mm/day, R*= 0.84% vebwtth.
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4.2.1 24

terel 2f 5% 19 62 T UiF P BAN 1Y daE RoFa Qv FAdLe] W &
o] W44} RMSEE 0.086kg/ha/day, RMAE: 0534kg/ha/day, R*E 08122 Uelsten, mae] #4474
RMSE: 0.326kg/ha/day, RMAE: 0.708kg/ha/day, R*= 04272 2] 5] 1t}
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geel g 73 29 8 EQlo] o mae) nAN A4 ARE wolFn Ak Aol U@ Y] u
443 RMSE+ 0.0117 kg/ha/day, RMAE+ 0.622kg/ha/day, R*= 07002 29 How, nael HHAx
RMSE+ 0.063kg/ha/day, RMAE+ 2.269kg/ha/day, R*= 075602 224159t}
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5. e R Ag

B AFdAE 9 LAFEFREUE AT FEARICR o]&HI AT HSPF EHE ol &3] APF9Ss
Hdow Ry A4S HESAT & A9 W& aosd v 2v

O vi= BFHAA HEste] fo LATFRYE AF FHARPFoR o] &Ha 9l HSPF 3L A
ato] el HP#6 A9 S ez 2o 4845 48tk

@ AEFAGE dder &, 54 AnE Fskv E3 1/5000 NGIS A%, Landsat-5 TM 744+
&, 1/25000 AUEGEE o] &sto] Ry v5s AT AGARE FHeAh

@ HSPF 23 & S R9

o] &3le] HP#6 A& H-olA Ry BEA7|7Fe 19968 19979714 #3=
% A3, RMSE: 2.1mm, RMAEY: 04mm, R*= 0922 =mols o, mae 7#47)7el 19994
deo] ®eo] A3 RMSEE 6.03mm, RMAEE 0.49mm, R*E 0.84%2 =9 = th

A
H, 239 71443 RMSEE 0.326kg/ha/day, RMAEY: 0.708kg/ha/day, R*E 04272 £ 59t}
Zoled st ®¥o] BAAT RMSEE 00117 kg/ha/day, RMAE: 0.622kg/ha/day, R*= 07008 =
o on, m¥o #AAY RMSEE 0.063kg/ha/day, RMAE: 2.269kg/ha/day, R°:= 075602 24159
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