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Assessment of AnnAGNPS Model in Prediction
of a Rainfall-Runoff Relationship
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ABSTRACT

Generation and transport of nonpoint source pollution, especially sediment—-associated pollutants,
are profoundly influenced by hydrologic features of runoff. In order to identify pollutant export rates,
hence, clear knowledge of rainfall-runoff relationship is a pre—requisition. In this study, performance
of AnnAGNPS model was assessed based on the ability of the model to predict rainfall-runoff
relationship. Three catchments, each under different nearly single land use, were simulated. From
the results, it was found that the model was likely to produce better predictions for larger catchments
than smaller catchments. Because of using the daily time scale, the model could not account for short
durations less than 24 hours, especially high intensity events with multiple peak flow that significantly
contribute to the generation and transport of pollutants. Since CN information for regional areas has
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not been built up, a careful selection of CN is needed to achieve accurate prediction of runoff volume.
AnnAGNPS,

Storm distribution also found to be considered as an important calibration parameter for the hydrologic

simulation.
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FIGURE 2. Location of test catchments

TABLE 1. Land use characteristics of each
catchment
Landuse Burke Leura Whiteheads

(AGNPS Wpe) g % ha % ha %

Urban 00 00 2365 €671 00 00
Forest 816850 208 18 52 1632 3249
Pasture 00 00 034 09 8831 1161

Cropland 18909 213 00 00 00 00
Rangeland 40235 454 309 872 26831 5342
Roads Q52 104 609 1718 1204 240

Water 1341 015 038 107 042 008
Unclassified 538 006 005 014 00 00

TOTAL 8871.24 3545
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TABLE 2. Total annual rainfall for ten-year
period(1990~1999) (mm)

Year Burke Leura Whiteheads
1990 1532.0 1356.5 8225
1991 1246.0 9825 543.8
1992 1081.0 1229.3 550.3
1993 8375 738.1 533.3
19%4 380.0 709.0 351.0
19% 16965 1405.0 6145
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1997 755.0 755 bl1.5
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Daily Rainfall & Discharge - Whiteheads CK Catchment
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Simulated Runoff Volume (m)

:

:
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FIGURE 6. Comparison of measured and
simulated runoff volume for

Burke River catchment

8 8

Simulated Peak Flow (m’/sec)
8

o EY 100 180 m 20
Measured Peak Flow (m/sec)

FIGURE 7. Comparison of measured and
simulated peak flow for Burke
River catchment

TABLE 3. ARE of runoff volume for Burke
River catchment

Measured Simulated ARE
Date runoff volume  runoff volume “(q
(m) (m) )
95/01/19~95/01/20 2,141,100 2,191,600 24
9%5/05/17~%/05/18 7,546,400 7,696,200 2.0
96/08/30~9%6/08/31 3,892,100 2,510,300 355
97/06/26~97/06/27 4,380,600 4,238 700 32
97/09/24~97/09/25 1,140,700 1,252,800 9.8
98/08/07~98/08/08 9,778,000 9,865,500 09
99/09/26~99/09/27 1,118,000 2,411,600 1157
99/10/23~99/10/24 7,371,600 9,392,200 214
Average 24.6

TABLE 4. ARE of peak flow for Burke River

catchment

Measured Simulated ARE

Date peak3 flow peak_ flow o
(m’/s) (m¥s) (%)
95/01/19~95/01/20 384 40.8 6.3
95/05/17~95/05/18 1045 %65 76
96/08/30~96/08/31 344 10.7 21.0
97/06/26~97/06/27 415 481 16.0
97/09/24~97/09/25 284 189 335
98/08/07~98/08/08 2005 191.8 43
99/09/26~99/09/27 416 42.8 30
99/10/23~99/10/24 209.0 200.8 39
Average 12.0

Leura Falls Creek#9 2] %, 29 §, 9 1}
ERdl Hlal 2Ejazol A Hewke) o] {EwF
Aol 237t WSy a1 oA =55 A
olfr= 99 AAE YERH 17 10414
o] o] §e| A5, AA F9BAE

sl QA & FE =2 ue) v X 5= )
A (pipe drainage network) ¥} R oA =&
4o AAZE EYAE7] dEolh
AnnAGNPS =3 W 9] TOPAZ E.&-2 DEMel A
AFsH= A4 A H(geographical information)
s VxR 3 YA 2 ASVRS alElehe]
oo AAS s ES =& W] Wl =
2ip i w59 A994<
e wjr el g eE 9] A
A Ao A8 GFe 71AA]
LAAAY e A, wMiedds A
oo AAZ F+ 2 =
TOPAZd| &3] =
Hhell gict o] & <l
9 Wl 7= 25
v, AyfF o= Fglel FEAH
(runoff storage) ¥} @Al Htravel time)o] A ]
oF th=A vebdTh o] gk o]f Wil Leura
Falls Creek ol 4-¢, =234 7w
A S| 9} AZFA| Alolof] =& HAL Jes B
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Simulated Runoff Volume (')
88888 8 ¢

g

g

0 200 40 60 B0 0000 12000 000 16000 18000 20000
Measured Runoff Volume ()

FIGURE 8. Comparison of measured and
simulated runoff volume for
Leura Falls Creek catchment

0 02 04 05 08 1 12
Measured Poak Flow (mlsec)

FIGURE 9. Comparison of measured and
simulated peak flow for Leura
Falls Creek catchment

Landuse

FIGURE 10. Landuse within Leura
Falls Creek catchment
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TABLE 5. ARE of runoff volume for Leura
Falls Creek catchment

Measured Simulated ARE

Date runoff volume runoff volume o
(md) (m°) (%)
98/01/09 16156 13000 114
98/01/24~98/01/25 979.2 24000 1451
98/04/22~98/04/23 2,635.9 11,3000 330
98/06/22 2,330.8 56000 1403
98/08/16~98/08/17 11,590.8 11,300.0 25
98/12/18 1,7159 11,1000 359
99/02/08~99/02/10 18872.4 19,000.0 0.7
99/03/12~99/03/13 3597.0 31000 138
99/07/13~99/07/14 16.498.7 18,300.0 109
99/08/29 3,685.4 21000 430
99/09/27 5175.7 41000 208
99/10/18~99/10/19 4442.1 24000 460
99/10/23~99/10/24 12,163.2 12,800.0 5.2
99/10/30~99/10/31 4,148.1 70000 688
Average 41.2
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TABLE 6. ARE of peak flow for Leura Falls

Creek catchment o
Measured Simulated ARE =
Date peak3 flow  peak flow o .
m’s) M) (%)
9R/01/09 0081 0043 R7
98/01/24~98/01/25 0.149 0.278 86.6 5 200
98/04/22~98/04/23 0.027 0.026 3.7 >
98/06/22 0.036 0.258 616.7 10000
98/08/16~98/08/17 0.241 0.498 106.6
9%/12/18 15% 0030 931 : — — - - — -
99/02/08~99/02/10 0.33%6 0.328 2.1 MeasrdRuncfVoure ()
99/03/12~99/03/13 1.836 0.087 %.3 )
99/07/13~99/07/14 0456 1049 1158 FIGURE 11. Comparison of measured and
99/08/29 0440 0042 905 simulated  runoff volume  for
99/09/27 0.353 0.156 5.8 .
99/10/18~99/10/19 0491 0,029 911 Whiteheads Creek catchment
99/10/23~99/10/24 0484 0.699 444
99/10/30~99/10/31 0.322 0.237 26.4
Average 106.3 ,
A WA ¢l Whiteheads Creek 92 Eu
FED ARG i 43A9 S5 '
HaZy= 28 11, 129 2o HA AT}
e eZo A= X 7, 89 2k wAHeR § o«
Fgol WrAel Avnnt e AAE R o :
FALE &R HaAE 227%=A A ! o eaiPok s ’ ”
A= 05%~539%uoe HAFFH] A= ,
B ) > B ° O_ FIGURE 12. Comparison of measured and
785%9] Hoxl F 351%~116.0%2] 2 xH

g Vol fEan Hsaeke] o Zo) simulated  peak  flow  for

= =akyl A= =
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7. zZ
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= tixlel olol 95/1/20 146753 17,300.0 179
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