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C = (dC,/dt + dC,/dt)t + C,. (5)
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Table 1  Data of rainfall and evaporation in Beidagang
reservoir from Janurary to May in 2004
A 1 2 3 4 5
M H BN/ mm 0.0 18.0 9.5 22.2  44.6
M FitFE %/ mm 33.6 7.9 118.8 112.4 134.6
ey s ceit] /NFIARZE AR (20 em) 601 TIZE Yoy
H 1 2 3 4 5
PrHE N 601 TUHE K 75
23.5 50.3 83.16 112.4 134.6
M H Bit78 &/ mm
B YNHEY 3
Lt i 16.4 35,2 582 79.1 93.2
YA Fit 7K/ mm

a1 ANARZE R AR (20 em) P55 601 RIZE & 28 T 5 R ECH
0.7;2. 601 RIZE K &xf KK K BN RECH 0.7.
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Table 2 Effluent flux of outlet No. 10 Beidagang reservoir in 2004

A 1 2 3 4 5
N2z \/i‘:
wf')ij,l 159 156 157 16.6 17.8
W/ (m” +s7)

VE 1 LUK T 2004 - 01 - 06 K77 4 B FFH 16 K perfi 16K, 1
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Table 3 Water level in Beidagang reservoir in 2004

N ) N 1 - 2 -01 -01 4 - 01 -01 -22
R4 A 1 T RERTA SRR K AT (V) HW 01-06 02-01 03-01 04-01 05-01 05
BN
Vi =RA. (7) j(\ K 6.24 593 560 521 4.93
JE K 37/ m
Arb: R—PEXCY ] RFFER A, m.
x4 JeKHEKEE2004 £1 ~5 REMKIFEKRITELER
Table 4  Calculation of all water source and leakage in Beidagang reservoir from Janurary to May in 2004 m’
KK T2 2004 - 01 2004 - 02 2004 - 03 2004 - 04 2004 - 05
Vi, 43 210 000 46 190 000 53 640 000 55 130 000 41 720 000
Ve 2 453 136 5249 419 8 673 588 11 723 320 14 038 780
Vi 0 2 682 000 1 415 500 3 307 800 6 645 400
Vs 34 344 000 37 739 520 42 050 880 43 027 200 32 296 320
V.. 6412 864 5 883 061 4331 032 3 687 280 2 030 300
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Fig. 1  Variation of chloride ion in Beidagang reservoir
during water supplying
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Table 5 Eigen value of chloride ion on caculational day for mass

mg/L

balanace in Beidagang reservoir in 2004

H#&H 01-06 02-01 03-01 04-01 05-01 05-22

[C1™ JHRfE(E 108 138.5 191 199.4  229.75 246.5
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Table 6  Chloride ion data processing results in Beidagang reservoir
mg/L
[ I/H;H %i&/d C/ CEI CH‘:[ ClS
2004 -01-06 O 108 108. 00 0. 00 0. 00
2004 -02 -01 26 138.5 108. 71 0.71 29.79
2004 -03 -01 54 191 109. 47 1.47 81.53
2004 -04 -01 85 199.40  111.66 3.66 87.74
2004 -05-01 115 229.75 114. 31 6.31 115. 44
2004 -05-22 136 246.5 116.74 8.74 129.76
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Fig. 2 Comparison of increased chloride ion due to salinity
transfer of saline soil and evaporation concentration in

Beidagang reservoir
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de, dC,/dt 3% 2 A~Z%k, BRI dC,/de=1.024 mg/(L
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Fig. 3 Calculation of dC, (¢)/d¢ and dC, (¢)/dt by .
linear regression method in Beidagang reservoir ‘
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Water Salinization Mathematical Model in Beidagang Reservoir

ZHAO Wen-yu', LIU Guo-qing’, LIU Jing-lan’, ZHANG Hua’, LU Yan-qin’, WANG Qi-shan"

(1. Depariment of Resources and Environmental Engineering, Guilin University of Technology, Guilin 541004,
China; 2. The Fifth Team of Henan Bureau for Non-Ferrous Geology and Mineral Resources, Zhengzhou
450042, China; 3. Geological Institute of North China Geological Exploration Bureau of Tianjin
Tianjin 300181, China; 4. College of Environmental Science and Engineering, Nankai
University, Tianjin 300071, China)

Abstract; Based on the conclusion from the simulation trial experiment and the water mathematical model in
shallow reservoir, the water salinization mathematical model is predigested in Beidagang reservoir. With the
data of hydrology and water quality in Beidagang reservoir during the project of Yellow River water transfer for
Tianjin from January to May in 2004, the material balance of water quantity and Cl~ is calculated and the math-
ematical expression of water salinization is deduced in Beidagang reservoir. It is quantitatively calculated that o-
ver 90% of increased [ C1™ ] is due to the salinity transfer of the saline soil and the other 10% is due to evapo-
ration concentrating. It is obvious that the former is an important factor from the simulation experiment.

Key words: water salinization; mass transfer theory; evaporation concentrating; mass balance



