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Modeling Study of Turbid Water in the Stratified Reservoir using linkage of
HSPF and CE-QUAL—-W?2

Hye-Suk Yi' - Sun-A Jeong - Sang-Young Park - Yo-Sang Lee

Korea Institute of Water and Environment, Korea Water Resources Corporation

ABSTRACT : An integration study of watershed model(HSPF, Hydological Simulation program-Fortran) and reservoir water quality model
(CE-QUAL-W2) was performed for the evaluation of turbid water management in Yongdam reservoir. The watershed model was calibrated
and analyzed for flow and suspended solid concentration variation during rainy period, their results were inputted for reservoir water
quality model as time-variable water temperature and turbidity. Results of the watershed model showed a good agreement with the field
measurements of flow and suspended solid. Also, results of the reservoir water quality model showed a good agreement with the filed
measurements of water balance, water temperature and turbidity using linkage of the watershed model results. Integration of watershed
and reservoir model is an important in turbid water management because flow and turbidity in stream and high turbidity layer in reservoir
could be predicted and analyzed. In this study, the integration of HSPF and CE-QUAL-W2 was applied for the turbid water management
in Yongdam reservoir, where it is evaluated to be appliable and important.
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Table 1. Area and landcover of sub-watershed in Yongdam

reservoir watershed

Landcover(km?)

Stream

Forest Agriculture Paddy Built-up Water

Total

Juja 483 5.7 24
Jeongja 79.2 10.0 6.4
Jinan 19.4 7.4 5.1
Guryang  112.0 21.9 237
Geum river 177.7 49.3 448
Reservoir  190.7 36.5 13.3

1.0
1.8
2.6
5.8
11.9
6.6

0.1
0.1
0.1
0.2
0.7
36.1

57.5
97.5
34.6
163.6
2843
283.1

Total(km®) 627.3  130.8 957
Ratio(%)  68.1 14.2 10.4

29.7
3.2

920.6
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Table 2. Main coefficients for runoff simulations using HSPF

Definition Unit Range Value
Lower zone nominal soil moisture storage in 0.01~100 4~6.5
The infiltration capacity of the soil in/hr  0.0001 ~100 0.14

Parameter which affects the behavior of _ .
. 1/in 0.0~ 1.0
groundwater recession flow

The basic groundwater recession rate 1/day 0.001~0.999 0.98

The fraction of groundwater inflow which

will enter deep(inactive) groundwater ) 00=1.0 0l
Manning's n - 0.001~1.0 0.2
Interflow inflow parameter - 0.0~ 0.75

The interflow recession parameter 1/day 1.0%°~0.999 0.1

CHotetz Zot3|x| 30 13, 20081 12



-~ o
74 ojgs - Ao} - vt - ol
130
e i e
L=
(]
F |
¥ i I
5 1
I I
T L -
] [ 1
| 1 [ |
| S = EE T B cmmam
1 P ET s Vo 1 il el [T T [
Ti's
7 Prpa amcm
Incogis Jirpem —
= [ | i
1 1
[ |
;. | It
] | I
|
- 11 "
| f ! |
| - —" 'l ¢ L -
e ] T
. ETm i i i [ [ ddsiy
ks
1
[T
frmn Bmae LEET
g
-
-
|
Tal. L il ot
- - T- i PP i T ddsiy
I'i's
15
Zlsrmag Hbeas e —
1
LI |
5 I
] 1
L S— = S L RS
i i P Tojd [T e dm (™ pelde g
s
Aiss: Faa-m
N Gavu Aiss iz
LY,
1
* il
|
|
- 1
o | [1
| %, . 11
| o I (T L
i A 2T 1. i P L T [P iildag poie gy

Fig. 5. Runoff calibration results in the Yongdam watershed
from July to August 2005.

ZH A 7.22 miisec, B EFAA 21.00 m'/seco 2 o}
Elstom RI= FAOA 1.52, AA-ANA 1.41, 9k
oA 1.61, AN 1.39, 4 EFA 14622 e
U FYshdY S BYsiad s Aoz dw

E3l7] 93te] 20059% 7~
—9- -1—4 0}%‘:}. J—‘IT ﬁtg
£ BH, FAT PRl A
mg/Lsz} 600.0 mg/LE T Fgo u|s}
2 Yehgon M, 7R 2 54 2F
M= Huigko] 22t 4,522.0 mg/L, 1,294.0 mg/L, 2,700.0
mglLeE £ o FHEHe] oz e A

L
.

=7
4

AL FEo ARG P Prhuks A7 of

J. of KSEE / Vol. 30, No. 1, January, 2008

ol -
i W, G o Cspeaiee
Lt Progicion
o ]
E L
FE I |
. | ! | E |
" N | I ] |I. | I -
[ —n-'b-EL:- b e pein Ve e W
b ke LIS ] (LR, ALl Wiag b
bk
droagis sreem G = Crrealion
[
- . mdction
o I
E' K
A = [
" . .i- |
] = |
Wk ¥ r I_ dg
o i e gl . 1L PN
J oL Pedd 1R-dal ar-ai [T 1Sy F e
T
L2
Jinan s (TEE8] i Gimarwios
e fion
— 4o &
E
ﬂ t
1
ol ._J.f_'# oh o hth 4,
17w Hi T Tohid ki ra M| ALy Whay My
o5 ]
o1 L]
Dlaryaing alieam [3325) [ 2 FC
- Freadile s
-
B wea |
|
a . [ . || =
s B
5 b &L N N N ] - - il
(] F-dan oot 15 aF-duil 8 tasy T e
Kgriny
[15]
G river [0 fa 2L
Feadilme
- dEEE
-]
= f |.
6 | |
L N | | 'L. b i
b - s | W a1y - a4 Blg L. gty i
i1Tedan Fr-dan Vodid iP-du AT-de § i 1¥i-fua PR
Tk ol 0

Fig. 6. SS calibration results in the Yongdam watershed from
July to August 2005.

R I LRI T JEL
A FEE GEgE 2d Aqd
ol W) WEe] AgHos
wj o]}, wal ® ﬂaksq
g AR 4 welshu sl AeE vehov
AVl weh A3 SE Bl Ao JE 2
o BUHAKFig. 6). AL FEe] B AgE F
2 wi7hSE Table 30 YeEp ek

LA

o ol %0 oo Hr rfu
o N, o Jo

o
—{o

3.3. AFA2E fAX HE

grdate] AES 98] CE-QUAL-W2 Rdleo] uAge
AEAA S} A4 Bx X Fo Hi gxE 7]
o2 At 2d A6 AE&H T8 wiRee
Table 49} £l QAEHS] o]Fy} File] #AHH F8

S

/\zo



HSPF9} CE-QUAL-W2 R.Elo] A7 285 o]§3 89T A Hedide] il 75

Table 3. Main coefficients for suspended solid simulations using

HSPF
Definition Unit  Range Value
Supporting management practice factor 0.001 ~1.0 1.0
Coefficient in the soil detachment equation - 0.0~ 0.02~0.08
Exponent in the soil detachment equation 20~3.0

Fraction by which detached sediment storage liday 0.0~10 0.0

decrease

Fr‘actlon of 'land surface which is shielded from 0.0~ 10 00
rainfall erosion

Rate at which sediment enters detached storage 00

from the atmosphere

Coefficient in the detached sediment washoff 0.0~ 0.003~0.5

equation

Expor.lent in the detached sediment washoff 20
equation

Coefficient in the matrix soil scour equation - 0.0-  0.003~0.084
Exponent in the matrix soil scour equation - - 2.0

Table 4. Hydrodynamic and water quality parameters for CE-

QUAL-W2

Coefficient Unit Range Value
Horizontal eddy viscosity m'/sec 1 1
Horizontal eddy diffusivity m’/sec 1 1
Coefficient of bottom heat exchange Wem®-see 03 0.3
Wind-sheltering coefficient - 0~1 1
Chezy coefficient m'"sec 70 70
Sediment temperature T - 8
Light extinction coefficient m’ 0.25 - 0.45 various in time
0 oder decay rate of generic constituent day” - 0
Ist oder decay rate of generic constituent day‘1 - 0.05
Settling rate of generic constituent m - day” - 0.2
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Table 5. Comparison of model error between observed and
simulated value

Temperature Turbidity
Station Time R RMSE RI R RMSE RI
7JUL 0.987 141 1.05 0.862 5126 221
St. 1 14JUL 0992 1.10 1.04 0.958 28.09 2.11
21JUL 0985 131 1.04 0956 2221 1.70

2 2

7JUL 0.993 1.05 1.04 0849 6747 2.00
St.2 14JUL 0993 0.89 1.03 0974 4124 1.79
21JUL 0983 135 1.04 0933 2026 1.53

7JUL 0981 144 1.05 0875 54.67 1.54
St.3 14JUL 0985 126 1.04 0840 5274 1.40
21JUL 0971 1.67 1.05 0713 39.75 148

7JUL 0.872 1.78 1.04 0.661 80.10 1.37
St. 4 14JUL 0959 123 1.03 0797 2018 1.24
21JUL 0939 1.67 1.04 0583 2391 1.34
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Fig. 8. Model calibration results of water temperature.
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Fig. 9. Model calibration results of turbidity.
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