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Simulation of Sediment Yield from Imha Watershed Using HSPF

Jeon, Ji Hong

ABSTRACT

Sediment yields from Imha watershed were simulated during 1993-2008 using Hydrologic Simulation Program-Fortran (HSPF).
Using observed daily stream flow for 2004-2008 and hourly suspended solid concentration for three events during 2006, HSPF was
calibrated and validated at the sites of Imha and Youngyang for stream flow and Dongchun and Jangpachun for sediment yield. The
calibration and validation results represented high model efficiency for simulating daily stream flow and hourly suspended solid. The
determination coefficients of calibration and validation were 0.90 and 0.81 for daily stream flow, and 0.91 and 0.86 for monthly
stream flow, respectively. Based on model tolerances for calibration and validation of stream flow, HSPF performance for simulating
stream flow represented ‘very good’. The determination coefficients of calibration and validation were 0.94-0.96 and 0.95 for hourly
sediment yields, respectively. The average yearly sediment yield during 1993-2008 was 122,290 ton/year and most of sediment yield
(77 % of total yield) were generated from June to August. The calibrated HSPF simulated well the movement of water and eroded

soil within Imha watershed.
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A= A4A4 (R)T Nash-Sutcliffe coefficient (NS)E
2] (1)71L Al (2)0l 9Jsf AAgE & Donigian (2000)0] Akt

=95 - 24 97} 71EE o183t Est (Table 2),

Rainfall SS concentration (mg/L)
© e () Dongchun | Jangpachun Table 2 General calibration/validation target or tolerances
1 6~7 May 40 6~ 140 1~38 for HSPF application (Donigian, 2002)
2 9~ 11 July 150 20~434 2~3173 very good good fair poor
3 15~ 17 July 250 17~902 25~2,950 Daily R >0.8 0.7~0.8 0.7~0.6 0.6
4 26~ 30 July 110 2~175 4~50 Monthly | # >0.85 0.75~0.85 | 0.65~0.75 <0.65
Table 3 Description and ranges of HSPF parameters
Parameter Description Ranges
Upland Forest Pasture Barren Urban
LZSN Lower zone nominal soil moisture storage 4.1-20.3 3.8-18.8 4.1-20.3 3.8-18.8 -
INFILT Infiltration capacity of the soil 2.0-13.0 1.4-9.2 2.0-13.6 2.5-23.4 -
UZSN Upper zone nominal soil moisture storage 0.2-4.1 0.2-5.1 0.2-4.1 0.1-3.0 -
NSUR Manning's n coefficient 0.03-0.3 0.04-0.5 0.03-0.3 0.02-0.3 0.01-0.1
Water budget AGWRC Groundwater recession rate 0.833-0.999
IRC Interflow recession parameter 0.3-0.85
INTFW Interflow inflow parameter 1.0-10.0
DEEPFR Fraction of GW inflow to deep recharge 0.0-0.5
BASETP Fraction of ET from baseflow 0.0-0.05
KRER Detachement coefficient of soil 0.0-none
JRER Detachement exponent of soil none-none
) KSER Coefficient for transport of detached sediment 0.0-none
Sediment
JSER Exponent for transport of detached sediment none-none
KGER Coefficient for scour of the matrix soil 0.0-none
JGER Exponent for scour of the matrix soil none-none
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Table 4 Statistical analysis of calibration and validation
for daily stream flow

Daily Monthly
R NS  [Performance| R’ NS |Performance
Calibration | 0.90 0.90 | verygood | 0.96 0.95 | very good
Validation 0.81 0.78 | very good | 0.91 0.86 | very good
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Fig. 3 Hydrological valibration at the site of Youngyang
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Table 5 Statistical analysis of yearly sediment yield from

Imha Watershed
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Fig. 11 Monthly sediment yield from Imha watershed

Mean | Median | Min. Max. | Std. deviation
Yearly sediment yield| 122,290 | 91,680 | 20,328 | 307,720 84,551 o2 Yepfgich
2O7|Zt Fete] st
84,551 E0/9100], A7t $ARFS T WskEo] vl % A Fig 117 Table 63+ 2tk 7820l 713 we
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Table 6 Monthly sediment yield and statistical analysis (unit: ton/month)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
1993 602.4 3,888 1,042 802 | 16200 | 36960 | 56880 | 62640 | 24960 24 173 34
1994 72 2.4 250 12 830 2,664 8,856 7,632 74 10 0 0
1995 0 0 | 238% 1,169 57 1418 | 1305 | 40560 466 403 0 0
1996 12 0 | 20232 41 74| 27840 6,072 1,500 31 14 938 398
1997 2.4 19.2 52.8 216 | 13,128 6,960 | 70,320 5,040 31 7 6,960 | 10,248
1998 48 2448 38.4 12 223 3,144 TA88 | 27,600 1,030 1,620 7 0
1999 0 0 5,280 19 1963 | 30960 154 502 406 24 266 0
2000 0 0 96 862 24 | 28560 | 44640 | 36000 | 18288 5 2,275 0
2001 48 1704 1,157 237 14 | 49200 6,888 1514 8376 | 24,240 5 89
2002 | 17688 0 384 7,056 8,496 %6 | 30960 | 212880 | 22224 6,672 0 247
2003 0 1368 | 33.360 9,672 6,504 8712 | 94320 | 44160 | 46,560 48 | 16464 | 1202
2004 0 2.4 24 170 5690 | 55200 | 66000 | 63360 | 14,208 0 2,400 5
2005 0 0 48 106 96 7824 | 54480 | 21,768 6,936 12 94 0
2006 0 2.4 216 3,576 986 2 | 146160 6,048 859 34 605 2
2007 0 187.2 3432 134 3048 | 18408 3336 | 23880 | 24,000 72 2952 2
2008 98.4 0 108 103 82 1608 | 54720 4,488 4,320 22 0 0
Avg 1,151 429 5,564 1512 3263 | 17468 | 41521 | 34973 | 10798 2,073 2,071 1441
Med 1 2 238 193 700 8268 | 37.800 | 22824 5,628 23 220 2
Min - 2 12 10 2 154 502 31 - - -
Max | 17688 3888 | 33,360 9672 | 16200 | 55200 | 146,160 | 212880 | 46560 | 24,240 | 16464 | 12024
Std 4,412 1103 | 10451 2,858 512 | 18343 | 40436 | 51980 | 13.343 6,144 4,957 3,800
S Yeiglon, theo] 8¢ (29 %), 69 (14 %) «o=2 L Table 7 Optimized values of calibrated HSPF parameters
Bt 899 AL HAd SARRS 7HHT WQroL B3 Parameter Upland | Forest | Pasture | Barren | Urban
A 7P 2 AR et 6994 8Yxfole] %A}f'* ZN() | UT| 89) WA 70
© 03062E0 GEARO] 77 G2 A5k Glo] thEE INFILT mmvhr) | 198 1.25| o062 232
o] GAfRS 6HA 89 ot WsHe 02 b, e (e
Water | UZSN (mm) 290| 251| 340 1270
4, BFE ojAHS budget NSUR 0050 | 0394] 0251 0270 0.5
INTFW 1997 | 1997 1997 | 1.997
2 AN E2EH A5 9 BESRAT o9 wiARS IRC (day) | 0399 ] 0399 | 0399 | 0.399
L Table 73 Zt}h §&39] A= Exjo]gd HY7} A DEEPFR 0451 | 0451 | 0451 | 0.451
sydtell SJafl AAl=lo] Qlo] 1 H*%’M‘%W BAT 4 9o BASETP 0019 ] 0019| 0019 ] 0.019
o B Adls BAolgd ERANY BAdd KR 0o710
o] Wo= AAlEe] 9IA] glo} EAolg EoFGASHS uh [ 09720
o5lR] Bl Ho| E =50l kA Aot HSPR: AEAlas Sediment }J{sf; 1(?'811102.%1
ol-gsto] FATT sPHoIAQ] A7E fARRY B g 4 9l KGER 0~7 13107
o}, Exjo]g EofAe BRI BAT 4 gl7] o JGER 15~2.0
o] EXjo]8 EYRAEANS 2 YT 4= 9= RUSLEY
ZIEE A HAH 0T o] g3t EXo]8 EFRAEA V. Z2 2
S 2 kg = 9l ANE 2ET 4 S AoR oy,
ol¢} IAH H+E= FF YT Algolrt 2 dtoae dateaeS tdoEste JYAET} S
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