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Non-point Source Pollution Modeling Using AnnAGNPS Model for
a Bushland Catchment

=
Kyung-Sook Choi

Abstract

AnnAGNPS model was applied to a catchment mainly occupied with bushland for modeling non-point
source pollution. Since the single event model cannot handle events longer than 24 hours duration, the
event-based calibration was carried out using the continuous mode. As event flows affect sediment and
nutrient generation and transport, the calibration of the mode! was performed in three steps: Hydrologic,
Sediment and Nutrient calibrations. The results from hydrologic calibration for the catchment indicate a good
prediction of the model with average ARE(Absolute Relative Error) of 24.6% for the runoff volume and 12%
for the peak flow. For the sediment calibration, the average ARE was 198.8% indicating acceptable model
performance for the sediment prediction. The predicted TN(Total Nitrogen) and TP(Total Phosphorus) were
also found to be acceptable as the average ARE for TN and TP were 175.5% and 126.5%, respectively. The
AnnAGNPS model was therefore approved to be appropriate to model non-point source pollution in bushland
catchments. In general, the model was likely to result in underestimation for the larger events and
overestimation for the smaller events for the water quality predictions. It was also observed that the large
errors in the hydrologic prediction also produced high errors in sediment and nutrient prediction. This was
probably due to error propagation in which the error in the hydrologic prediction influenced the generation
of error in the water quality prediction. Accurate hydrologic calibration should be hence obtained for a
reliable water quality prediction.
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Burke River Catchment
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Fig. 2 Location of Burke River catchment
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Fig. 3 Soil type within Burke River catchment
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Daily rainfall & discharge-burke river catchment
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Fig. 4 Daily rainfall and discharge of Burke River
catchment from 90/10/01 to 99/11/14
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Table 1 Characteristics of the daily climate data for
Bowral station from 90/10/01 to 99/11/14

Max. | Min. {Dew point| Sky | Wind

temp | temp temp cover | speed

() | (T) (C) (%) | (m/s)
Max, 372 | 234 212 | 1000 151
Min, 5.1 -47 -41 0.0 0.0
Average| 185 8.2 8.3 533 29
A71% dolele #9 WA 549 AE7t gl

oz 9028 23 km AE "ol = Bowral
Z3549 do|HE AMHSISItE Burke River 9
o 7134 EXE Table 13 2tk

AnnAGNPS 28X FE84
<t 7W 3A 7ejsle FLRFEE 47t

2 CN, 7249 Bxdd, 123 F5EDA0

o £ dFdAE ol MEFES AT 7
o} EAe oAl 58 AARNE AX FH3
Aot WA 4aEFe AXsked Add 98
71X CNY 49 SloMe 9 Eoke 84,
EXo) 48], EXFELE 181 FEEAA A
H & TEdte] o]FoFon 2 AN e &
F ) 270 = CNARI}F T50] Hol YA &4
2 #AZ AnnAGNPS E3ol| Fo]d v] FFEAY

SCS #AgE olgstd 27X (CN=55(A type),
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A
1 JUE 59 A% 2Fe 9%E 7134wt

A FESE A - $EF(unof) F HF

& (peak flow) 2%

« 29 BEAMAE AR - F-EA(SS: Suspended

Solid) A%

« 3 gRs A - FAA(IN: Total Nitrogen)

2 ZQ1(TP: Total Phosphorus)

2 dpode 944y 28 AAste] A4
ov ARATE BE A gi@ #Ax8Y
BAZ Table 28 Zo| & 72 Jepiict
2ge fE3 o@NaFel g AFH WA
Agr= AYA) 2 AHARE: Absolute Relative
Error)& ol€3stq Hrisqich. 53], QfFst#
% Az st B7PIFS AWT(2001) ] 23
AXNE 71EE AHEsI3itH(Table 3).

Table 2 Details of the selected events for the catch-

ment
Rainfall| RUnoff | peay flow
Date volume 5
(mm) | () (m*/s)

95/01/19~95/01/20|  1205{ 2141,100] 384| single
95/05/17~95/05/18 1985| 7,546,400] 104.5| single
96/08/30~96/08/31] 1285| 3,892,100 34.4| multiple
97/06/26~97/06/27| 1775 4.380.600| 41.5|multiple
97/09/24~97/09/25 84.5) 1,140,700 284} single
98/08/07~98/08/08| 216.5 9,778,000| 200.5| single
99/09/26~99/09/27 118.0] 1.118,000| 4L.6|multiple
99/10/23~99/10/24|  2085| 7.371,600| 209.0| single

Table 3 Model assessment classification for water
quality calibration

Success

classification Excellent| Good |Reasonable|Acceptable] Poor

ARE (%) | <20 |20~50| 50~100 | 100~200 |> 200

T =y A47d A4%, 2005



o 1807 Table 4 ARE for runoff volume
€
e il . Date Simulated runoff | ARE
3 8806 volume (m®) (%)
g one 95/01/19~95/01/20 2,191,600 24
§ 4.5+06 95/05/17~95/05/18 7,696,200 20
‘—g" 2.5+06 ¢ M 96/08/30~96/08/31 2,510,300 355
D 0800 . : 97/06/26~97/06/27 4238700 32
00 2B0S ARG R0 BR® TR LR 97/09/24~97/09/25 1,252,800 98
' | Measured runoff volume () 98/08/07~98/08/08 | 9,865,500 09
Fig. 5 S:ﬁflwn of measured and simulated runoff 99/09/26~99/09/27 2 411600 1157
99/10/23~99/10/24 9,392,200 274
250
% 200 2 Table 5 ARE for peak flow
3 10 Date Simulated peak | ARE
: flow (m%/s) (%)
8 100 5
B 95/01/19~95/01/20 40.8 6.3
é 50 . 95/05/17~95/05/18 96.5 76
Z . C 96/08/30~96/08/31 10.7 210
0 0 100 150 o0 250 97/06/26~97/06/27 431 16.0
Measured peak flow (m*/s) 97/09/24~97/09/25 189 33.9
Fig. 6 Comparison of measured and simulated peak 98/08/07~98/08/08 191.8 43
flow 99/09/26~99/09/27 428 3.0
99/10/23~99/10/24 200.8 39
Fig. 5% 62 Burke River Tr—1°ﬂ tjst 28
4 AABAE o Al 29 3748
_;‘:s_‘a_g 0119\10‘31 E3) = 7389 "lmoA Date SS (%) | TN (%) | TP (%)
oF 2= 9JEo] FEgake] A=A 9} ojEx9] Ux) 96/08/30~96/08/31 | 50.3 339 97
o] &80 A9HT Fn 5;.%% o} 2= 99} 97/06/26~97/06/27 21838 431 303
Table 49} 59 283 AR o] et QA 97/09/24~97/09/25 38.5 4321 250.7
Ao $2T oJEX|e] OAPHAE 0.9%~115.7% 98/08/07~98/08/08 373 488 15.7
co _ 99/09/26~99/09/27 649.2 3198 325.9
gom, BRARY A¢ FEFY Lapguc
Average 198.8 1755 1265

AL 3.0%~33.5% °1AqTt. A7 FEFY H¢
of H19 A, 115.7%% 2A4AZ 19999 9€
269~2794 7399 EAL AT L o =& AL WA Ao AEHY
M ZSAVIER AR BT Asoi. met FEH 44984 AR & 389 SS ¢ TN
A degle] 9 AeARITES BdEske 239 4 TP st AR AP AME FAdolE ] FA)
T2 olgst BELY Mol okt #AE 9 BAR FEAFC AREIGE A F 5709

Journal of the Korean Society of Agricultural Engineers, 47 (4), 2005. 7 7
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Fig. 7 Comparison of measured and simulated SS

DOMeasured TN
B Simulated TN

96/08/30~31 97/06/26~27 97/09/24~25 98/08/07~08 99/09/26~27
Event date

Fig. 8§ Comparison of measured and simulated TN

O Measured TP
B Sirulated TP

Load (kg)

96/08/30~31 97/06/26~27 97/09/24~25 9B/0B/0T~08 99/09/26~27
Event date

Fig. 9 Comparison of measured and simulated TP
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AL 04} Adjo|t}, WA Fig. 79 SS F
49 Ao Aol & AE AS5A A%
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A AEFA AFAEG BY F2 A4S B
3tk Table 694 zF 749l thgk SS¢ ARE:
37.3%~649.2%° WE HAFSoH HFL
198.8%%A Table 39| A3l AnnAGNPS &
9| #EYA] §99 SSel| oigt 552 accep—
tabled Wl &aSich. HFFZFY 041——2z}7}
7P A4 19999 9€ 269~27Y 9= SS o
ZqME 7P & 2345 2l Fu. Olt &
& 9xP} SS9 & ot FEAHCE 7
oJ3lel7] WEQ Ao ABHY = 79 4611
TE ulEE Aot & B fAES
Ag SS AAFHA NN TFEA A7 HH%%H 2
289 A9 SSTHE OE ARAHYY AolE
Ebd Z02 At H

A% Ak Al AAE TN o5 st
A3E YEPE Fig. 89 439 54 vjud
AoM & F gRe] TNY Z9E & Zfdxe
@éﬂiﬁ} < dE3EnE, AL A9l dsiA
2 942295 Jepdogn SSARY AL

r_BL

zﬂ_/z,r% B} Table 69 TN th3t €2
A 79d 2 A9 (33.9%~432.1%) & e}
U=, 53] H19 AZE Yehd 19974

9¥24~25 7= 432.1%% 01 FEFT EA}
TAZANA H1d eaE YR 19999 9€
269~27Y4 9% TN dZdA rAE &
234319.8%) 5 BETh o)A dolld dFF F
Ut o]F2 op|d AFet AlgET TN 4S9
3 BF A= 175.5%F4 AnnAGNPSY #E
YAF499 TN o558 acceptabledt H ol
&35l
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Table 69 TP thdt o]& 9= SS9 TNej| of
3 dzeaun &9 2 A#dE HAFUL 2
A= 9.7%~325.9%2 4 oM 7pg & 23t
(325.9%) 5 Bl 7%= TPAME 19999 9€
264~279 Atold] 792 o o] Ed
F 992 a9 Az ot RoR ALEH.
TP HFe)& = 126.5%24 Table 30 &
Adt o] By #AEYLA FAo g TP+
g T3 acceptabled WYl &8tk

FoME AnnAGNPS E8& o] 43t
-2l 539 Burke River #9-& th%
X

oX g

LR
4592 AETN} AN B
AEAEE o188 Rolal B4 B9 A%z

Arstglen, dq5dste] B2 HolHy FAZ
Asto] FEAPFAVEE AH st A o}"iﬁ}.
FEY EATANN FEF] HE 24.6%°)
LAE, AFRFAME 1299 @ﬂr% L}E}lﬂﬁi&
o, SSo] ¢ 198.8%, 183 TN ¥ TP A¢
= z47} 1755%9 126.5%9 A%E Uepdoz
A AnnAGNPS T30 FEYGH] HHO G
gt g&58o] hAHSZ acceptabledt ROE
vepdrl, 7_]— ZAoH oMY AuAos #Ho
o oy A4 —.*é of webx vHLHEAFY
Ao|& Ath= 71% o £ gt vEege 2
3} AL 2 A5 AS AFH7} AEAnn A
A mosE W 2e 399 A4 537} A
ZAuc 2 A3E bl T8 39} 25
% old) gt 4374 9A% 21 vehkes,
2 oxpyl 2 A vALEEY JFAx
S0 wAselE ot oAl o dwoz
AtEd olzX FEE HF e d5S A

L -2 U %e FRY 270
Aagoio} go] BFA RO BATY
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