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Abstract

The objectives of the paper are to evaluate cell based pollutant loadings for different storm events, to
monitor the hydrology and water quality of the Baran HP#6 watershed, and to validate AGNPS with the field
data. Simplification was made to AGNPS in estimating storm erosivity factors from a triangular rainfall
distribution. GIS-AGNPS interface model consists of three subsystems; the input data processor based on a
geographic information system, the models, and the post processor. Land use patten at the tested watershed
was classified from the Landsat TM data using the artificial neural network model that adopts an error back
propagation algorithm. AGNPS model parameters were obtained from the GIS databases, and additional
parameters calibrated with field data. It was then tested with ungauged conditions. The simulated runoff was
reasonably in good agreement as compared with the observed data. And simulated water quality parameters

appear to be reasonably comparable to the field data.
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Table 1 Observed rainfall, rainfall erosivity factor, runoff and peak runoff rates

Elx,

Name R(ainfall (M) S Runoff Peak o Rainfal e Runoff Peak e
mm)  ypa.p)  (mm)  (ms) (mm)  “jpp.p)  (mm)  (m'/s)
S90329 3200 15165 225 017 1 S990523 2261 834 118 036 2
S9606L0 3300 9327 139 013 1 S9%0616 2718 1991 0% 02 1
S960617 18150 130509 8694 2905 1 990623 2870 2638 258 041 1
S960624 2000 6l4d 227 015 1 S990700 6274 37036 813 299 1
S960704 5350 23300 1756 493 1 S990801 5867 2815 1759 326 3
S960715 3900 13088 671 223 1  S990802 19202 80249 16978 2101 3
960722 2150 9769 466 312 1 SU90803 6299 32542 3983 3028 3
S960728 3300 1996 635 036 1 S990905 4928 10620 516 152 1
S960827 3050 8595 534 134 1  S990909 2388 3132 213 063 3
S961006 2250 1872 225 027 1 SM0918 1626 93 087 026 1
961024 2650 2502 314 031 1 SU90019 6172 22943 1473 652 1
S97025 1650 2042 039 003 1 S990920 14732 35334 9500 1480 3
970228 2400 868 221 041 1 SU90921 8509 25700 4039 1429 3
8970306 1750 2059 176 031 1 S9%093 4597 5327 993 144 3
SO70401 2450 1685 151 014 1  S991001 3886 3404 356 050 1
S970406 1800 1719 080 015 1 S%91010 3023 3455 227 063 1
S970507 6350 29206 1357 207 1 S991031 2184 732 083 01 1
Sg70512 9750 30211 3889 441 1 S000526 2337 749 15 01 1
S970523 2000 6927 128 109 1 000610 6350 127293 395 349 1
S970529 1650 2468 225 150 1 S000626 4470 9769 729 131 1
S970530 1850 6280 255 174 1 S000620 5385 69408 1456 1056 2
S970625 10850 82819 4732 1419 1  S000711 1803 3693 116 038 1
S970630 13550 103584 5877 2699 1  S000722 30353 256985 187.94 4746 1
S970704 4950 13020 1611 464 3 S000804 5867 37665 2179 1098 1
S970715 4550 17411 1102 294 1 S000820  87.88 32321 2370 924 2
S970803 10850 171102 6000 2243 1 S000823 4470 4595 3231 201 3
So70804 12200 152023 8590 3036 3 S000825 6528 12680 2937 621 3
S970926 1550 443 256 035 1 S000826 7976 26960 4272 1231 3
971013 1500 4544 077 013 1 S000827 2946 8884 1868 651 3
So7ile 1550 051 059 013 1 SO0083L 2046 098 437 1% 3
971128 2450 5225 137 010 1 S000914 3785 257 766 102 1
971206 1750 3268 380 018 1 000915 6883 1635 2004 455 2
S990503 4750 4085 277 033 1 _S000916 8382 14050 3009 382 3
S990518 3810 2706 429 055 1 M 1626 443 039 003
Max. 30353 256985 187.94 4746
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Table 2 Load-discharge relationships at the HP#6

station
. ltem Load-discharge s
Station (kg/day) relationship R

SS S5=0.0001Q1.5573 0.9164
HP#6 TN TN =0.026Q0.8383 09271
TP TP=0.0007Q0.9212 0.9332

Q : Discharge (m'/day)
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Fig. 3 Results of representing GIS data
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Table 3 Results of the estimated rainfall erosivity
factor

Ifem Lom Tl T2 T3 Td Mon Ti T
RB(% 26 18 17 71 M 2 & %
RMSE* 12993 31481 34818 35099 53955 236243 30756 32076
RMAE* 216 078 069 14 154 3% 05 0N
§ 06997 08018 0.8216 07758 07512 0007 08298 08278
*Unit : MJ-mm/ha-h

2. 23| HY

2 AFoMe 2y nAgs st Hzg 7
oF dEARAeHE AREISlY, BAgTRA
RMSE$} RMAE (root mean absolute error), 71
i BYY E&AFE ol gt wisfws K
A& 9% RMSES RMAEE 72t o5 4 (12)
st A4 (13) 3 2ol Axtsttt

min RMSE = | - $10,0- Q01712

L 31040 Q)
min RMAE = = i e (13)

AN, @t A& @t Rogh n& Amgoltt
nygo 23 iaE Jj7}°}7] s Aot
(Relative bias, RB)= T2 A3} Zo] Aiksit,

SaxFahs] Al A45¢ A1E, 2003



28 23 oxE sl sl AgHE
ARAF RYE 00~1.0 ¥YY e 7pAH,
100 7WHe5E 2R} AZA9] AES &t
ety au, AAASFE @A FEY oAb
Grkshe Ro2A 23] ARE UehhA: 2§
ot w2t Qe Yeby7] $ls RMSESH
RMAE & AH-3lod, RMAE7} RMSEel 3o
ezt 3718 o a&HoF YeUE dgHal
Axz AHgEn?

239 58 Wkl H8iM AR BERS
= Nash$} Sutcliffe (1970)'”¢ < etz
o, o 43 Zo] AXtsic)

=
AEE

SE = gl(Qn_Qf)z .................................... (17)

o714, Qi AEFA, M= AESXY A, Qv
woxjelty, 4 (5-5)¢M ST AEA Q] x7] &
Ab (initial variation) & WERH, SE= AZ&X|9)
2019 29X (index of disagreement)& U
Ebdith Bl FRA 8 AFX7F dAstd 1.0019,
7 gkol 0z 1.0 Alelel glow FAHXE AREst
T ol AZA e Hig o] g3te AR FL2 2

#HE 2E 4 Aon, Axte Ept 0T Ao
BEol 24 Anrp vt Az agst oA

m%% o u]ﬁ\_}‘:}.lo).llﬁ)

]

AGNPS 239
ol dieis 7Hd

E3o] g EAL AHRS

A7 AA Y= CNgt

illeS

Journal of the Korean Society of Agricultural Engineers, 45 (1), 2003.1

o &tk SCSellAE CNats AAEgst
%7 (Antecedent soil moisture condition,
AMC)ell w2t CNI, CNH, z2|2 CNII 240
E FEstn ok

HP#6 A#9 H CN#& CNI, CNII,
g1 CNIIZF 242t 64, 77, 181 86074
HAE HSth AMC 2718 A4 71EeR 8
o] CN#2 A43 4, 4% 45380 29 &
ZFo| A Vet wah wAgrlel sdEs=
54 AHZEFE 7IEoz Hes dy oA 19

A7b AEAe] Wit A FHHASL wEpA,

1

=1
T

1000 v

T T T T TTTIT
y = 09276x
o R? = 09606
g 100 : = ESto
[} I T H
o
(1]
8 10 2
o =
el
|3
g 11
2
=4 1
U) —]
I
01 I
01 1 10 100 1000
QObserved discharge (mm)
Fig. 5 Observed and simulated runoff
100 F=EEH—F 1 —HHH
F— i1y = 1.7335x Riiiss 37 2aa
. R? = 06561 I> 9@l
= 10 L1y *%¢ N
€ : 3a £ S 5 —
=1 "4 I
< +
L] L 3
o —t
E —
2 o1
E
& S
H T
R
001 il (T
001 01 1 10 100
Observed peak runoff {m¥/s)
Fig. 6. Observed and simuiated peak runoff rates

109



RS9} GIS-AGNPS 28 & ol&%

Jole) WAL PReY F

o

AMCI27& AMCIIZACE wglslo] 2234
t}. Fig. 55 AGNPS 289 24HE3E A3}

of Ro% Azg A5 % vlE RS RolF
Tt AFAE nde AWREEY Ry
Je o] oH, Fig. 6& AFHFY ¥4 2

2 HAFI o

3 Ab FEE o]43tY wA} %S 741*& e
AL oate WYyt 2A Uehd &7t Aok @
aw i S S T ) tﬂﬁ}oﬂ 0E FAREY
#AE Uege F BAAE o] L3}
A& fAtEoZ ARgEHITh
Kim (1995)# Cho (1998) 5 A3 a4+ 2
zho] oJatw GIS AelM AAPEE AT As A
aA =
7y i

o /\}-Elr-—

wAle] AAbgol mrh 2ol Aol
Jeta Stk neby Ak g ®
He A AARE AAEe] Webd 010
stol welaIsih

Fig. 7& 2389) 240] &% $A2e) RojAg

ﬁ
B

1000 E

y=7.8799x°"®

2_
= 100 R?=0.7187
9 =T
~ T |
% 1 T
= 10 L4 4l
c
E b " R
Sy L[]
"
el
[}
©
=}
2 o
78]

[s]0]]
[e]s) 01 1 10 100 1000

Observed sediment yield (ton)

Fig. 7 Observed and simulated suspended solids at
the HP#6 watershed

110

AZXE vlaste] 2oiFn ok Fig. 7oA
%%01 TFHeME BYXe AEA7E FARE @

& BAoY, AAFHOE AZA e ulste] 2A]
]‘ 2 38 Jelen, A3AFE 0.72%0

o HuE3

AGNPS Zge] ot F4A9 F9 Ro+&
FAA MY BB HEERE FHedes
Azste] FYsIgih HP#6 Afgelxe ]—=;
=5 Eytaz Astn dglod, 2o
7} o]FoiA| 1 QIitt.

A ed XJE]L Case [ ¥} CaseI 2 A3}
At Case IS @745 Arstn Sle &0
79 AL 20%—5 Zleez g Aotk
Casell& HP#6 A#9Y Fibs7tEc] 4F0lL
Hro HPAAE 7EA) g FAoE AL
o2 ERIEE wARsEY HYUs 1022
A5 7gojtt.

2459 Q9 AZFAE FARFIA S} FYU3t
A BalE-a dAAE o] gsle] Akt gokE
A RBalgoz &

Fig. 8~Fig. 112 Casel# Casell] %%l
7z} oJFEAe FAAS FQ9 2] AR A
Z3\9} vlzate] BoFy 9t} Casel ) FAA

sl

rl

_&ﬁ
E‘ r-{rz

Ey=2 1539:° 7287 .
| R?=0.7377 o) | WA
. || > | (&
£ ST an
=z < ad
- .
el !
3 Z ; T
5 £
g :
& ‘
) ;
1 10 100 1000 10000

Observed T—N (kg)
Fig. 8 Observed and simulated TN of Case I

gy 3 etezl A48 418, 2003



HEA s WY
1000 Eobrpo o 9]' ZQ19 ARAFE 47 0.743 0699 @S
il y=1.4595x% %72 .l__ CHSGHJ ’?‘OHL i{%*ﬂ- 50101 0.71
100 4 R°=0.689 4 0.662] 7k& vielich
= it Case I3 Casell®] 29 A#E vluwsjs o,
5 0 * Case 19 ZAAF7} & S HYos 4A&4
& 9o ATAS Tha S Ao Uehgou A
E o
2 : ARt ZOA7} AAHOZ A RHATE w
i EW ARAT7E A AGgs AEA g 2o &
01 43 gkS Hol: Casel & Aesh= 7o) g
[eR] 1 10 100 1000
Observed T-P (kg) 7;1'9‘3 E(ﬂq—
Fig. 9 Observed and simulated TP of Case I
3. 28 AHY
10000 ey -
3 E———— + 2o #AAHL oju] RAH st FY &
HHy=3.25x
oo 70,7094 J o gl RA e o] &7 & AF7Ite] tisir] A
! =0.
3 = | o d@d AnE BRIl FEvbE Hrkske
7 H . Zolth 239 AL wAel olgshd Agd
2 10 5. 2000 zkgof digte] AAlEHSIT
£ ?‘7 b Fig. 12~Fig 162 HP#6 /99 2000 A
== g9 U@ £33, AFHF 0% $44 09
ﬁ A ML tﬂzﬂ 5?%4 RO AFAE HolF
11 J 10 100 1000 100¢ i alq- Eﬁgﬁ} @ch é-ﬂ]' %‘%%‘:1} 4‘20‘31:2]
Observed TN (kg) AAATF= 0971—} 0.900% Yepty, fAbEES
Fig. 10 Observed and simulated TN of Casell 0.72, EAAE 0.70, 28l EFQL 0.71°]% \:]—
1000 ey
1000 ¢ shie SSS e S EsiiliaS S st
T y=2.133"%%° My=1.1978x —ii /
| R?=0.6593 E 100 R?=0.9715
100 E ]
2 B T 4 i
g 3 3 7
2 4 3 i
» b £ 1
1 %
01 01
01 1 10 100 1000 01 1 10 100 1000

Observed T-P (kg)
Fig. 11 Observed and simulated TP of Casell

Journal of the Korean Society of Agricultural Engineers, 45 (1), 2003.1

Observed discharge (mm)
Fig. 12 Observed and simulated runoff
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