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SIMULATION GAME, THE PREDICTION ON WATER QUALITY IN A LAKE
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ABSTRACT: This paper deals with the simulation model for the prediction on the water quality on
a lake. Of cource, there are a lot of system or the modeis for this purpose, there were few
systems that could be calculated by the dialogue type. In this paper, we have developped the
new system, by putting the several values according to the request of the personal computer,
and the results of the simulations are presented on the color display. We are sure that this
mode] could be used on the occasion for the decision making at the first or second stage for the
sewarage system, planning or the environmenta!l assessment.
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Tab 1 Informations on Lake Tropical

Surface area!

Depth maximum: 8.50 m

average! 1.28 m £ 1032 m &HAD
Volume 38 x 10 m? g & H B &RV
Drainage Area area! 453.79 km* TH 5, FHAEFKRBIL 6

64 mm CTH%,



Tab 2 Climate Conditions

WMAKOKE : £33 WWKEEZOIGKEEES
KU, EETH CODIE 10 mg/1 BRI T

BYERBILUTOWRZEh» D, EREIL
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SIEIEURGHhIERS RV, T T TURBwR r

rain air water |evapo

fall temp. temp., |ration
min °C °C mmn
Jan, 15 1.8 3.5 20
Feb, 13 2.9 3.8 26
Mar, 113 8.3 8.5 a7
Apr., 84 15.0 14.5 52
May 106 18.4 18.1 67
Jun. 123 22.0 21,9 90
Jul. 119 25.5 25,5 105
Aug., 242 25.4 25.8 110
Sep. 194 24.6 24,9 57
Oct, a3 18.4 19.0 41
Nov. 63 14.7 15.3 31
Dec. 17 7.3 9.5 18
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Tab 3 Water Quality in Lake Tropical

FHED BN DEIRAROEABIRB LSl
L1928

p.H BOD CoD S8 (]0] TN

mng/ ! mg/ | mg/ | mg/ 1 mg/ |

mean| 7.3 2.0 2.9 21 9.2 . 2.17

Jaisy R. max 8.1 6.6 4.0 a9 14.? 4.25
min 7.0 0.4 1.6 9 5.4 0.42

mean 10,2 22 12.’ 1.17

L. Tropical max 9.7 14, 48 17, 3,68
min 7.5 5.9 6 7.8 0.44

Target 6,5-8,5 2.0 3.0 5 7.3 0.2
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Tab 4 Monthly Fluctuation in Lake Tropical

Q
m’/s_]

. _ 12.09
BOD caoo ™ P 10 — ~.9.54
mg/ 1 mg/ 1 mg/ ] mg/ | \
Jan. 4.0 6.5 0.42 0.04 .
Feb. 2.0 3.4 0.44 -
Mar . 3.1 4.6 0.76 0.02 - 5.75
Apr . 3.5 4.4 0.47 - “
May 2.6 3.8 | 2.30 | 0.00 5— o 4,72
Jun. 1.7 2.7 3.07 - 3.73
Jul. 1.8 3.7 1.56 0.01 _
Aua. | 2.2 3.5 | 1.59 _ ® - -
Sep. 1.2 2.5 |.3.68 0,01 5 -
Oct. 1.2 1.5 | 0.89 7]
Nov. 1.0 2.2 0.53 0.04 T T T
Dec. 1:3 1.4 | 0.42 | 0.00 0 100 200 300 day
Fig 2 Probability of Inflow to Lake Tropical
Tab 5 Water Quality and Fiux
BGD coo T.N T.P Flux
ma/ 1 mg/ 1 mg/ | ma/ | m%X%X3/s
Npole R. 17.7 16.1 10.6 2.2 0.96
Grape R. 8.7 10.5 6.8 1.6 0.36
Rotus P. 2.2 3.8 0.4 0.12 0106
Cosmos P. 2.4 4.6 1.3 0.72 0.35
Banana R 3.9 6.2 0.8 0.15 06.32
Lily P. 2.8 5.3 0.6 0.25 0.42
Rose P. 3.9 6.8 0.8 0.22 1.86
Plum R. 2.9 6.2 2.9 0.12 2.05
Peach R. 5.6 8.5 5.0 0.62 2.86
Cherry P. 3.1 4.5 0.6 0.21 0.35
Orange R. 8.3 13.2 7.2 1.16 0.83
Tulip P. 11.5 15.4 9.9 0.80 0.56
Tab & Population (thoqsand) Tab 7 Population Density (person /ha)
devoed | donmes | o] T Hish | Lou | Paddy | Field
densed densed field
Apole R. 88.80 2056 5.86 Apple R, 63.6 23.0 9.8
R 53.97 13,29 pp— IS Grape R. | 145.2 31.5 4.7 3.6
N Fovam—— = Rotus P. 4.3
v pap Py Cosmos P. 5.6 2.5
Baman=% 286 3.89 B?nsn's R 5.3 2.6
T o S o Lily P, 3.2 1.8
Rooe P 10.90 S.s8 550 Rose P. 16.0 1.7 2.2
Flom R. 847 0.06 23.23 Plum R. 14.0 3.7 3.8
Peach R. 73:8 41.5 4.1 4,7
Peach R. 40.23 35.61 2.62 23.90 ! 14.0
20.90
Cherry P. .67 e Cherry P. 3.1 B
Orange R.|  56.7d 15.85 1.52 Orenee R} 6.0 fz'z ‘ ¢2
TR TR 12:2; 5 Tulip P. 15%9.0 28.0 5.2
27.35 127.2




Large scale sewer system, more than 2500 person

Tab 8 Classification of Land Use Pattern km?

High Low Paddy Field Hog Starch|Electro| Forest

densed | densed| field raising|refineiplating
fpple R. 13.92 10.68 7.88
Grape R. 3.71 4.20 5.85 16.20
Rotus P. 3.01
Cosmos P. 6.40 3.18] 0.76
Banana R 5.40 14.95 1.36
Lily P. 26.53 5.31 1.30
Rose P. 6.25 32.80 15.13 2.66
Plum R. 6.05 4.19 57.14 1.73 | 3.37

2,24 2.80
Peach R. 5.45 5.79 6.39 51.40 2.57 1.63 |.4.90 46,26
14.93
Cherry P. 5.37 3.32 0.68
Orange R. 5.91 7.37 2.48 1.16
8.81
Tulip P. 2.45 3.32 6.85
2.15
Total 33.59 67, 4 102.39 176.99 5.99 8.26 |12.91 46.26
Tab 9 Actusl Situation of Sewer Systems
{Percentage of Poulation)
High densed Low densed Paddy field. Field

A B C 0 EfB ¢ 0D Efc D € fc o €
Apple R. ? 12 22 31 26 12 35 8 45 23 28 49
Grepe R, 14 15 235 34 12 6 24 20 SO 8 18 74 12 23 43
Rotus P, 7 23 70
Cosmos P, 12 25 63 8 16 76
Banana R, 10 11 79 | 4 15 81
Lily P, 8 18 74 3 12 85
Rose P, 12 14 35 39 2 13 85 i 12 87
Flum R. 8 12 27 53| 4 20 76 | 3 23 74
Peach R. G 8 12 42 38 | 16 306 15 39 .3 15 82 6 18 74

8 26 18 48 .
Cherry P. 7 14 79 8 18 74
Orange R. 6 21 16 35 22 12 16 22 46 30 14 56
16 23 19 42
Tulip P. 3 31 18 21 27 12 284 32 32 14 23 463
4 33 22 26 15 )
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WABE=Wk + RERE + BEHK + REHEK + TISHOK + BEK

A

Middle scale sewer system, between 300 and 2500 persons

B:

most of which are installed at the time of development

Small acale sewer system, between 50 and 300 persons

C:

Septic tank system for individual houses

D:

Night so0il of which have been emptied

Dry toilet system.

E:

nd tranported to the night-soi’ treatment plant

car

by vacum
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Tab 10 Water Consumption and its Quality

A B C Dx | E

blackish water 280 230 200 60 20
gray water (& ayp ) 140 120
after BOD 20 30 50 80 120
treat- CoD 30 42 65 110 150
ment TN 15 30 a0 S0 25
mye TP 2 3 a 6 8
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EHERESTUAEIH3HOE L, TOLAMEKEIRC (NUSHHMEE) CHYT3HDET 3,
RIHEEYNGIRER S,
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INPUT OF WATER QUALITY INDEX: 1 FOR BOD.

3 FOR T.N»
INPUT NAME and CASE No. in S5 chars. =al1233

2 FOR COD

4 FOR T.P? J_

INITIAL CONDITIONS ARE AS FOLLOWS: If you want to change loadings,

1) shift cursor to the valuues which you want to change,

2) replace them with modified values,

3) shift cursor to the end of this Lline,

Apple Grape Rotus Cosmos Banana Lily

1587 1073 0030 0554 1020 1035 0472

RosE Plum Peach Cherry Orange

0859 3491

by using arrow key

and push return key.

Tulip Daisy

0085 1211 0985 1097

Apple Grape Rotus Cosmos Banana Lily

RosE Plum Peach Cherry Qrange

Tulip Daisy

0087 0072 0030 00S4 0020 0035 0472 0059 0091 0085 0031 0085 €097
0087 0073 0030 0054 0020 90035 0472 0059 0091 0085 001t 0085 0097
Would vou iike to chnge coeff. of reducation rate ?
Yes =1 No= 07 —
Would you like to change coeff. of settling rate ?
Yes = 1 No = 07,
Would you like to change coeff. of release rats ?
coeff. =2 0,0005
Grape 73 << LAKE TROPICAL Case al1234 >
Rotus
30 Cosmos Lily
54 - 35
20 Baran:
Daisy
97
1
<< 3
AsPs0 3 (el S
340717 as 97 59 5 <EWREC10
8Y TY/AlL Cherry Peach Plum 10 <

> Return. = 0 Copy = 1 __,

Fig 4 Computer Graphics
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WATER QUOLITY IN LAKE TROPICAL (mg/ )

UPPER MIDDLE LOWER
12.1 1.9 21.0

Coefficient of reduction rate =3.250 (dimentionless)
Coefficient of settling rate = 0.02000 (1/day)
Coefficient of release rate = 0.001000 (kg/sq m/day)
Fig 5 Result of the Simulation
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