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Abstract

The simple genetic algorithm is applied to find the pollution source location in groundwater. Nu-
merical test is used to find the influence of estimated pollution range on the time consuming,
mean, and standard deviation of identification result. The bigger the estimated range is, the more
time is consumed. A slight movement of the estimated source in the direction perpendicular to the
major migrate direction leads to big bias between the calculated source location and the real loca-
tion. The chance that optimization model falls into the local optimum location is growing in the
major migration direction.
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Figure 1. The modeling field situation of the numerical case
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Figure 2. The relationship of the computation time
cost and the potential contaminate scope
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Figure 3. The relationship of the optimum and
the mean

Bl 3. MiRsMIESHER X Rk

O— xAA bR T 24 —— A by %

10 20 30 40 50 60 70 80 90 100
Dx, Dy

Figure 4. The curve of the variance

Bl 4. BREGER G EL L

(4) &5 QMR 77 A, WIETT R I N R Bl DL A AT E K TR LTS AeMia A8 77 1A L N R
LA AT RE .

B E

[ 2% F 28R 2724 42(51409161, 51509157); {T.75 4 AT H (BK20140080); /KA AR I H

(%%'5 SF-201706).

SE Wk (References)

(1]
(2]

(3]
(4]

(5]
(6]

(7]

LR, A GEFF AR M T KGR IR EHRALI]. H E 7K F, 2005(13): 36-39.

BRI, TR 4 EI T 55%3Hh T /K A 2 B 2 /K B [EB/OL].
http://news.sina.com.cn/c/2013-02-22/001726323489.shtml?bsh_bid=195660861, 2013-02-23.

B, TKANUE. MR KT B A AR IR E KRS e ) 5 E B b XU B D). FREERL AR, 2009, 29(3):
474-481.

Sun, A.-Y., Painter, S.L. and Wittmeyer, G.W. (2006) A Constrained Robust Least Squares Approach for Contaminant

Source Release History Identification. Water Resources Research, 42, W04414.
https://doi.org/10.1029/2005WR004312

Zoi, D. and George, F.P. (2009) Optimal Search Strategy for the Definition of a DNAPL Source. Journal of Hydrology,
376, 542-556. https://doi.org/10.1016/j.jhydrol.2009.07.062

Li, G.-S., Tan, Y.-J., Cheng, J., et al. (2006) Determining Magnitude of Groundwater Pollution Sources by Data Com-
patibility Analysis. Inverse Problems in Science and Engineering, 14, 287-300.
https://doi.org/10.1080/17415970500485153

Milnes, E. and Perrochet, P. (2007) Simultaneous Identification of a Single Pollution Point-Source Location and Con-
tamination Time under Known Flow Field Conditions. Advances in Water Resources, 30, 2439-2446.



http://news.sina.com.cn/c/2013-02-22/001726323489.shtml?bsh_bid=195660861
https://doi.org/10.1029/2005WR004312
https://doi.org/10.1016/j.jhydrol.2009.07.062
https://doi.org/10.1080/17415970500485153

FEM F

(8]
(9]

[10]

[11]

[12]

[13]
[14]

[15]

https://doi.org/10.1016/j.advwatres.2007.05.013

UM, shiE, DR, HE S —4ER NS IR D) TR B B AR N L], HBRYEE 224, 2008, 51(2):
582-588.
Long, Y.-Q., Li, W. and Huang, J. (2012) Advance of Optimization Methods for Identifing Groundwater Pollution

Source Properties. Applied Mechanics and Materials, 178, 603-608.
https://doi.org/10.4028/www.scientific.net/ AMM.178-181.603

Long, Y., Wu, C. and Wang, J. (2014) The Influence of Estimated Pollution Range on the Groundwater Pollution
Source ldentification Method Based on the Simple Genetic Algorithm. Applied Mechanics and Materials, 587,
836-841. https://doi.org/10.4028/www.scientific.net/ AMM.587-589.836

Gorelick, S.M., Evans, B. and Ramson, 1. (1983) Identifying Sources of Groundwater Pollution: An Optimization Ap-
proach. Water Resources Research, 19, 779-790. https://doi.org/10.1029/WR019i003p00779

Mahar, P.S. and Datta, B. (1997) Optimal Monitoring Network and Ground-Water Pollution Source ldentification.
Journal of Water Resources Planning and Management, 123, 199-207.
https://doi.org/10.1061/(ASCE)0733-9496(1997)123:4(199)

Aral, M.M., Guan, J. and Maslia, M.L. (2001) Identification of Contaminant Source Location and Release History in
Aquifers. Journal of Hydrologic Engineering, 6, 225-234. https://doi.org/10.1061/(ASCE)1084-0699(2001)6:3(225)

Yeh, H.D., Chang, T. and Lin, Y. (2007) Groundwater Contaminant Source ldentification by a Hybrid Heuristic Ap-
proach. Water Resources Research, 43, W09420. https://doi.org/10.1029/2005WR004731

Bharat, T.V., Sivapullaiah, P.V. and Allam, M.M. (2009) Swarm Intelligence Based Inverse Model for Characteriza-
tion of Groundwater Contaminant Source. Electronic Journal of Geotechnical Engineering, 14, 1-14.

Hans iXlth

P BRE R ER W T RS

BRanr RS (QQ. ffA. MBAE & )
NIV HC f5 4538 1 1 T

24 /INIRF DL Y AR 2 S5 FR) P A e ]

KU AR L 50RR S

B R AT P

FIPAE R

4 0 2 7 o A I BT AT

Noabkowpr

WhaiE A http://www.hanspub.org/Submission.aspx
HATIME4E: aep@hanspub.org



https://doi.org/10.1016/j.advwatres.2007.05.013
https://doi.org/10.4028/www.scientific.net/AMM.178-181.603
https://doi.org/10.4028/www.scientific.net/AMM.587-589.836
https://doi.org/10.1029/WR019i003p00779
https://doi.org/10.1061/(ASCE)0733-9496(1997)123:4(199)
https://doi.org/10.1061/(ASCE)1084-0699(2001)6:3(225)
https://doi.org/10.1029/2005WR004731
http://www.hanspub.org/Submission.aspx
mailto:aep@hanspub.org

	A Groundwater Pollution Source Identification Method Based on the Simple Genetic Algorithm
	Abstract
	Keywords
	基于标准遗传算法的地下水污染源溯源方法
	摘  要
	关键词
	1. 引言
	2. 方法
	2.1. 地下水污染溯源的优化数学问题
	2.2. 基于标准遗传算法的优化溯源模型结构

	3. 数值算例
	4. 结果与讨论
	4.1. 污染预估域对计算时间的影响
	4.2. 污染源预估域的大小对溯源最优值与均值的影响
	4.3. 污染源预估域的大小对溯源结果方差的影响

	5. 结果与讨论
	资助项目
	参考文献 (References)

