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Prediction of water quality on some reservoirs with a simple model
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Abstract

To understand the fundamental features of reservoir environment and its future aspects, a simple
predictive model for water quality was attempted with the aid of data easily obtained, Based on
the data from 12 reservoirs in Korea, application of the simple predictive model was successfully
made by means of statistical methods and simple physical submodels. Significant information on

th effects of retention time on primary production in a reservoir, longitudinal change in water

quality affected by certain non-dimensional parameters were also obtained. The chlorophyll-a

concentration can be predicted by the equation as;

concentration) - 1.090.

FElvEl ARFERFRS 97 1, 1409 € A %o
Y, o] Felle AL T3 FilE = skio) 662
AE(58%) ol UM A= HFEEES AR 9
3 2AddY, 23 FRdezy o)4sEe KR
7 A9 {3 A7 HE BokE 1, 160mme] <f
66%7F 69H-El 9UAbolel] HAFHZ QU7 HEof

* BT IRSRHRRE KRBT

chlorophyll-a= (395 X limiting nutrient

Ao A= pevtetst AAeA sp Eoh Y

azvh, 197098 2AH e AR Ak 3l o
& g <l7FEst g =353 kel Ee e
& RkEe] Folel A% ofd BEINN A
® okpasEele LdER FY%F SR o)E
WA M= Fedokstrt Ad= e, FEle] KE
KRR fERRE RKES] Bk ¥ BES 4% £H
iy el wol HxHel dedl, FEUAC g

Water Pollution Research Department, National Institute of Environmental Research (NIER),

Seoul 122-041, Korea
* % HAR B IRISWEEA MBRENEE Group

Regional Environment Division, The National Institute for Environmental Studies(NIES),

Tsukuba Ibaraki 305, Japan

- 20—



gu7t 8% Ay 2 ok, 2§ A K
BIRE EEEO ) TRl Pikiee) i
2z RS 5 4F dAqte] FE e FAH
T 9oy 25 e AdtdE, iKY Hrle
E 255AdE 2wdo] Pasich,

oy $2vere) 34y A e #3d #
A AL dFE A7 AL g3, O F
A9 dlolele] 4= g ¥ olel 53 R F
88 HAWAME dlolelr} FE3A E3r] BE
o, A4 Selvizle] F8% AMHE WALE 3
745a diolgl g Rol AMr HE ThqME A
£9 4 2l¥E Vollenweider® 2] 228 o]4-&}e]
blolete] Aeje}l A Al=d 2yt

H 3 Fik

. B3R S

Ao s & Bkt 29 13 Ze] W) 7,
GEe 2, 2 G4, 27, AZHe 27
shd AR 1209 dieltt, B3], ARl
S2ute AAATFY 389 1o] AFHe U 7}
A 2 FAEE uRel22 dile $2= YFH
o] 9o} Bywtegs Ak, W, M, 99k,

& % WMLAE FAY L KKRE - 2]

AR 5 509 He] HzHe] vk, R4 W
7 AAe ALe B 13 2o},®

Fig. 1. The location of the reservoirs.

Table 1. Physical Characteristics of Some Reservoirs in Korea.

. Watershed Mean Retention Surface
X Inflow Capacity i

Reservoir* ——- <100 Area Depth Time Area

Km? M day Km?
Paro(PR) 2,874.5 1,018 4,145 26.2 129 38.9
Soyang (SY) 1,874.5 2, 900 2,703 41.4 562 70
Chuncheon (CC) 3,284.4 150 4,736 10.5 17 14.32
Chungpyung (CP) 7,049.4 185 10, 165 10.9 10 17.0
Chungju(CJ) 4,610.3 2,750 6, 648 28.4 219 97
Paldang (PD) 16, 505.2 244 23, 800 6.7 5 36.5
Andong (AD) 1, 098.5 1,230 1,584 23.9 410 51.5
Jinyang(JY) 1,584.6 136 2,285 5.8 31 23.65
Daechung (DC) 2.864.8 1, 490 4,434 20.5 190 72.8
Yongsan(YS) 4.885.0 253 2,798 7.3 19 34.7
Sapkyo (SK) 1,136.0 84 1,639 4.2 27 20.2
Eiam(EA) 5, 385.0 80 7,765 4.7 5 17.2

*( ) is the abbreviation name of the reservoir tested in this paper.
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Table 2. Basic units due to land utilizing (Kg/
Km?/d)

Paddy Farm& Forest Urban Other
field Ochard area land

TN* 2.33 2.33 0.5 2.33 0.759
(3.21)  (9.26) (0.789) (1.45) (0.76)

TP 0.17 0.17  0.013  0.55  0.027
(0.269) (0.31) (0.027) (0.32) (0.027)

* TN . Total Nitrogen
TP . Total Phosphorus
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Table 3. Basic units for livestock(g/head/d)

Cattle Pig

TN* 128 20.4
(26) 8.1

TP 72 16.8
(6.5) (4.3)

* TN . Total Nitrogen
TP . Total Phosphorus
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Fig. 2. Constitutuion of total nitrogen effluent from various sources in each reservoir watersheds.
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Fig. 3. The relationship between the observed values and the predicted values which were calculated by the
Vollenweider’s equation(A, B) or the Dillon & Kirchner's equation with 0.5m/y of settling velocity

(c,D).
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Table 4. Degree of agreement between the observed and the predicted concentrations by Vollenweider

type model.
TP TN

r<0.5 0.55r<2 re2 r<0.5 0.5=5r<2 r22
Vollenweider 5 5 2 9 2 1
D & k(V=0.5) 2 7 3 4 5 3
D & k(V=1) 2 7 3 5 4 3
D & k(V=2) 2 7 3 5 4 3
D & k(V=3) 2 7 3 6 4 2
D & k(V=4) 2 7 3 6 4 2
D & k(V=5) 2 7 3 6 4 2
D & k(V=10) 3 6 3 7 4 1
D & k(V=15) 5 4 3 8 3 1
D & k(V=20) 5 4 3 8 3 1
D & k(V=30) 5 4 3 9 2 1

*D & K : predicted by Dillon & Kirchner’s equation with the settling velocity at 5,10, 15,20 and 30

meter/year.

** r is the ratio of the predicted concentration to the observed concentration.
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Fig. 4. The ratio of total phosphorus con-

centration and total nitrogen concentration

among the reservoirs.
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Fig. 8. The relationship between limiting nutrient
concentration and the concentration of
chlorophyll-a in reservoirs(A is the result
of this study, B is the result of Fukushima
et al.¥).
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