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Quantitative Estimation of Nonpoint Source Load by BASINS/HSPF
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Abstract

Loading of NPS pollutant was valued through simulation by using BASINS/HSPF model which can simulate runoff
volume in rainfall by time. For the verification of the model, it was analyzed the scatter diagram of the simulation value and
measure value of water quality and runoff volume in Dongcheon estuary. Using the built model, a study on the time-variant
characteristics of runoff and water quality was simulated by being classified into four cases. The result showed the
simulation value was nearly same as that of the measured runoff. In the result of fit level test for measured value and
simulated value, correlation of runoff volume was computed high by average 0.86 and in the water quality items, fit level of
simulation and measurements was high by BOD 0.82, T-N 0.85 and T-P 0.79.

Key Words : NPS, BASINS/HSPF, Delivery pollutant load
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Fig. 1. Basins of this study.

Table 1. Land cover in watershed of Dongchun

Level-2 land cover Area(%)
2.1, ZAF CjAH 9 Residential area 2.93
ol AF 00do Apz Eahe] E2]00] 0 Industrial area 0.11
A7 i 72 AFAPE 23 SRR Commercial area 0.04
Y57 s, B4 S0 &, WAl Traffic area 1.10
107.88 kiro]t}. E2-e wAgz1o] Qg A& A] B4 Publi;:‘faciliziizs area 3(5)8;
e o ice paddy .

2 §rofo] el §1xlst Qo WA 4R A 5 o 5o
A 2t -0 RUEHS 48 519k T4 59 Greenhouse area 0.11
of AP o] that S Fig. 19] vhehiict. 2 Orclad 434
Others 0.23

) LT e] oF5l31. jitk oo
T'_q"/] 87 EATERRo] tefshal e 7 Broad-leaved forest 11.70
o] skt 2|dka) 22 H o o] A5 & Coniferous forest 14.10
o} B oAjLof|A|e} Zro| v|F 2ol Tl ke F Mixed stand forest 15.50
- _ = Natural grassland 0.10

A 2813} oo ol A - HAL 35
Ast7]of A3k 79 M_E 3o A - HAE 345t Other grassland 109
7] %8]1 tﬂ/\—];q 7 ?:} A E;q U]' ]X«l Oﬂj‘i q H] Interior wetland 0.65
pASS) A] Sk ul A of| i3 AR RARE A /\]6]— At Other bare ground 0.95

'4 %A(jg r /‘\l_%]q %%]XV} 7_1_7_']_ 42.49%, Interior water 1.99




BASINS/HSPF ®&-& -85} H|

22, 22 Al BL|E2

74 Al AAE @ U 71*&%-‘ﬂ 7]
Kol whe} ZARFA] oA 75
AZHA TAZF 7HA o 2 GeF ol 5=2] _{'i;ﬂ% AAE
ok EHY A9 FAA
B Ao, A% TAFA Eh o% N8l -E5Al= 451
HojA] & 285 VALEPORTA}] Model-002
(Flow Meter Wading set)& AR5t A EAL
Aol A A= JFEO YSIE AR5, BOD,
T-N, T-P &52] 3% Ag4H= &4 ‘+H A4
AlAH(EEH, 2007) of] ek 245 AAISFIT

2.3. HSPF 28 0|2

HSPF(Hydrological Simulation Program-Fortran)
= TuEq A7) FERERA vs EHEAHUS.
Environmental Protection Agency, USEPA)o{|A] 1950
HAdjol 7=l SWM(Stanford Watershed Model)©]|
1970 dtol] S=FAj2]rEo] F7F=al 1980 o]
A2 2T E ], darelE 73], Z18|al WDM
(Watershed Data Management)2] 7]%5©o] USGS2}
EPAo| o5l 27}, 7 - ot

HSPF E2-2(PERLND)} £E4-Z(IMPLND)

Table 2. Weather data(WDM) for HSPF
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7t 967

o7 FHiste] ofum mofgt AuRl FET v
2 HHo] 5t ERCHRES)= %‘Eﬂl—ﬂlﬂ/ﬂ AL
HOJ5HA He= darelEo R A E o] 9o, 747t
HEMe &Y BEAME DO, 9~2, BOD, NO;,
NH,, Organic N, POy, Organic P, QA H, Plankton
52 mofgic), 1213 Ao R X0l st
Aae] $7, Ao A oA Aala, EEA
o) ENE Bl Sle) AASEolA Stk w9
WDM Utility = EA|% 241} =451 93] A7 9]
A el FHe)S ATk HSPFE §49] omn
RS WOkt AlolA AT 71, YA B
U, &, olE4 2% T AAE A= ARE
t}. o] A=mZ0] Table 22| FE|= WDM ko] #7%¢
EaL oA A7 32 BASINS oA -5 A9
A=} 37 HSPF 2] 19 gro] k.

HSPFoj|&= 7|22 © 2 37]19] Application &3} 5
7i€] Utility ®EF o] Fo]A )t} Application &
o= Table 3¢ Yehdll A 47 F5-3(PERLND), &
E222(IMPLND), 3F(RCHRES)C.2 LA 911
27ke] BB te] me) go] EatEo] 9)
), A& 520l Ao AEAgst molE —’F—
3t} 123 Table 40 VeRd 5719] Utility 25

d

|

(¢

15

09%

Parameter DSN Parameter Type Unit Method
PREC 1 hourly precipitation in/hr observed
EVAP 2 daily evaporation in computed
ATEM 3 hourly air temperature deg F disagregated
WIND 4 hourly windspeed mph disagregated
SOLR 5 hourly solar radiation ly/hr disagregated
PEVT 6 hourly potential evaportranspiration in/hr disagregated
DEWP 7 hourly dewpoint temperature deg F disagregated
CLOU 8 hourly cloud cover tenth disagregated

Table 3. HSPF Application Module
PERLND IMPLND RCHRES
Water budget Snow Hydraulics behavior
Snow accumulation & melt Water Water temperature
Sediment production & removal Solids Inorganic sediment behaviors

Nitrogen & Phosphorous behavior
Pesticide behavior
Tracer chemical movement

Quality

Chemical behaviors
BOD & DO balances
Inorganic Nitrogen & Phosphorus balances
Plankton population
pH, Carbon, alkalinity
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Table 4. HSPF Utility Module
COPY PLTGEN DISPLY DURANL GENER MUTSIN
Transform.
Tabulat Durati L Input tial
Data transfer Plot data abuiate, uration Combine 1iput sequentia
Summarize analysis time series data

time series data

AR} 217 525 TSS(Time Series Store) 2} WDM
(Watershed Data Management) 3+ Ujof] A|A|E A
HE J, 74, 225 A gk ol Al 7
%, ol Zukea} 2he A Az Application %
E 7953540l ARS-EITHUSEPA, 1996).
Application & o] PERLND EZE2 E4XY
ol M HPABH= 2210} 242 mOJ5}at] o= HSPFo]
A 7 e R AR, Wi EpRlele] e
40 = 7}4(rainfall and snow), X[cK(interception), #]
H(depression storage), ik evaportranspiration),
A E49-Z(surface runoff), 7]A]-3-Z(interflow), ]
4= F=(groundwater flow) 50| 1o A|7to] wh
22ke] a o] Make Exjo]§, Eoke] w54}
7427 ol whEtt 7| EAel B4 WAL

Fel 413} 2.

o ok

O

P+SWI+GWI = ET+SWO+GWO + A4S D

o]7|Al, P& 74, SWIE A #4599, SWO=
A #E F5, GWIE sk 741, GWO+= A8l 1+
=, BET= S, ASE AR3e] Heks vehd.
IMPLND RE-& ZE7} TASHR] QAL o} A&
SAAHO] =l =2S mofglith ey WS
1= AL 183 LFEEES AREA ol 6t
A Bl A5A0] ZH A FA AAE
%= 3ith. RCHRES 252 PERLND2} IMPLNDO]|
oA wojHl FE +EAES SRSt A
TAE S o] WEshE A BOlRitE A W
ol e} Z=A] 71 Hg A offet ol vehd
Qck:

VOL—-VOLS = IVOL+PRSUPY
—VOLEV—-ROVOL

@

oJ7]4, VOL& 2553, VOLS= 2|24, IVOL
2 f90%: PRSUPY: 743 VOLEVE S,

ROVOLL 2258 Lehiic),

RELBOD = (BRBOD(1) +BRBOD(2) «
EXP(—EXPREL « DOX)) » SCRFAC

3)

BODOX = (KBOD,, (TCBOD ™" ~20)) « BOD  (4)

©]7] 4|, RELBOD+= Z7H} 0 2 HLE] 9] BOD(mng
/m2/interval), EXPREL-2 exponential factor, DOX
= 845 = (ngl), SCRFACE Ht -0l w2
scouring factor, BODOX+=BOD £3fof| € Q 3} A4
H(mg/L/interval), KBOD2y+= 20Coj|42] BOD-E3
‘{(/interval), TCBOD+= &%= H A A|4(default7} o2
1.075)& Yehdct

DODEMD =3.22 « TAMNIT+1.11 « NO,=T %)

(6)
0

DENNO, =KN0,20 « TCDENTV =2« NO,

SNUT(J) =DNUT « ADPM(J)

©{7]4, DODEMD+= #A4kst2 QIgk DO9| &4
(mg O/L /interval), TAMNITE= NH; AFs}eH(ng
N/L/interval), DENNO;2 2315 NO, &, 20T
A NO; EAsHA4(/interval), TCDEN2 2= 174
A4S YEPHTHUSEPA, 1996).
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Ak 2011 U E L 73 Al HRE 147
Ao g f7F 9 A HUE RS HABI o, Case
H Autz] 9] HHA|E gefste] Table 50 RS
11, Case™ A £ datas Fig. 2] ZA|5HSTH
T2 BER O RS TI = #E7]8)
RaL, o] % ZA == Sl (n)o Wt T(n) 2 #7] 3191
t}. 20109 9] 79~ 71 7FA 0] 2417 A& =3 =]
O} SRS whet Y A AR E Skt 2011
0] 79 AT 412 & S fl8f 1417114
2 FH sto] MUERS 3ste] T1 ~ T24714]

Table 5. Summary of various events in Dongchun

)

Table 5 ¥ Fig. 22] 79 A} 7]|7to]| wet 47)19]
Case & HE5to] Ueh3lom, Cased 99|
ool wheh Y FEj o] AfolE Ko it Case 39
785 74-9-=Fo] B Caseol| H]af #A5] wekom, 1o
ue} faFo] F7kekaL B B4l vlsl 47| e dE
Ao fYol BaEs +d BAETY BaE Ff
oF 4= 9Jt}. 3} Case 137} Case 3] % GAKSH A]7]
of AL A= o, 79w FAE] th=A =
A EQ1AL, o) whet fr] e e AR EEE
& BOD 529 2o|7} ZA WS &% 5F3itt
SHATE FAATO A 108 o] AF9-9] Ate]
o= B8k T-N, T-P =9 Zpol= A Ueht

Date Total rainfall Flow BOD T-N T-P
(mm) (m"/sec) (mg/L) (mg/L) (mg/L)
Case 1 2010.06.25 11.4 0.98 1.44 1.482 0.247
Case 2 2010.07.16 25.1 0.57 1.68 2.620 0.219
Case 3 2011.06.23 137.5 3.27 4.06 2.308 0.266
Case 4 2011.07.26 15.8 0.24 1.65 2.324 0.071
*%Flow, BOD, T-N, T-P : Average of analysis results.
25 5.0
c —— b (Cs) —m AT - T 1o (CS) = AT - T
020 0 a0 A
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s o - - | €0 “
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- e o o o o e o o - . m :
0.0 L L L L L L L L L L

T T2 T3 T6 17 T8

T4 5
Sampling interval

T T2 T3 T4 5 6 7 T8 T TI0o TN
Sampling interval

a) Case 1 b) Case 2

7.5 4.5
c -+ b(CsS = AT -eT c -l (s = AT eT
060 038
n n

- n 30
c is [ e me mm g | n s u [ ) e = A4
- B e Tl B = = = S e
Mmao |E-E BBy o on AL, . m Y
Ay sk R A G Ay g1 (E-E g g B BB g g BEE N
Ay A Ay 4, 2k

15 0.8

- 0.0.0 000 0. 0.0.0 %00 00060600000 e° - Sttt sttt oottt

T1 T2 T3 T4 T5 T6 T7 T8 T T10T11 T12T13T14 T15 T16 T17 T18 T1 T20 T21 T22 T23 T24

Sampling interval

c) Case 3

T T2 T3 T4 75 T6 T7 T8 T TI10T11 T12 TI3 T14 T15T16 T17 T18 T1 T20 T21 T22 T23 T24
Sampling interval

d) Case 4

% Case 1 : T1(10/06/25 11:00) ~ T8(10/06/25 22:00), Case 2 : T1(10/07/16 14:00) ~ T11(10/07/16 24:00), Case 3 : T1(11/06/23
15:00) ~ T24(11/06/24 14:00), Case 4 : T1(11/07/26 13:00) ~ T24(11/07/27 12:00)

Fig. 2. Water quality variation of monitoring results.
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Fig. 4. Land use at Dongchun.
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Fig. 5. Comparison between field measurements and simulated results
(2010, a)~d) : Case 1, e)~h) : Case 2).
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Fig. 5. Comparison between field measurements and simulated results
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Table 7. Delivered load of NPS at Cases (kg/day)
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