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Study of detecting technology for landfill underground environmental pollution
Abstract

WANG Di', WEI Bin'*, YAN Yong-Li*, MA Xiao-Bing’,
WANG Xian-Xiang’, YANG Jing-Qin*, LU Xiao-Ying’
1 State-Tsinghua Environmental Engineering & Consulting Co. , Ltd, Beijing 100084, China

2 Institute of Geology and Geophysics, Chinese Academy of Sciences, Beijing 100029, China
3 Institute of Orchard and Forestry, Daxing District, Beijing 102600, China

Underground environmental pollution caused by landfill has become a severe problem
endangering economic development and public health. In order to improve the effectiveness of
detecting environment pollution caused by refuse sanitary landfill,

imaging survey(EIS) in a refuse sanitary landfill in the Tongzhou district of Beijing. By adopting
borehole data.

the membership function of fuzzy mathematics, we presented the quantitative indication of
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we conducted
underground environment pollution and inferred the state of underground environment pollution

on the refuse sanitary landfill. It indicates that the inferred results are in good agreement with

Membership function,

Underground

52 215 i F A L BT N O3 R R i P b 3K ) 3 4 B

D5 VR B 3T b S SR 5| K ) T PR R TG G i AT

VARl Ik T B R B S| R A M BR B TS Y %
EEE N

7K\ P
S B I i 52 00 35 6498 P, Benson™) 5% AT B {60
» BWAEE Bk, 58,1981 4EA4, RN, EEMNF A LM AEE T/E. E-mail: bnuwb@163. com

¢ Texkan' ] Fi R v @ v 03 490K ot ol 0 2
EE£WHE ERARPFEILSTH40774070,40474048) F1 R Bl B 1R A8 T 8 R0 H (KZCX1-YW-15-14) % i)
il 951970 A/ B YRT RN . 9 MR A e A A M0 S 0% H B % IR T AR, E-mail wangdee@263. net



2116 H Bk ¥ B % R (Chinese J. Geophys. ) 55 %

5 R L I L T R R K T Y SRR 4 L L Park™
I FH FRLBEL S8 32 W R K Y5 G B B Ogily 452
N 3D H, BH 28 J2 Bt B AR v R S 3 3 8 3 AT IR
I, Beselli™ 58 22F H 1% 325 A 22 38 B30 A 325 6 4t T 7K
15 YL HEAT W 1] K R S SR FH DRl v 2 0 9 9 X6
AU 5t BT 5 17 3% A5 37 R AT RS D AIE 5. EL A H R
DAL A i T 5 A DT 7 % AL T BRI 9 G AR B Y O 1%
FORF R Z @ 1 N 52 i v LR 4110 Qm
(Texkan 1996) , X & ¥ 55 15 4 X I 0 17 HL 0 f)
R 53 o AR L S 4, Sz e H g G SR 37 3 T BR R T G
R

EIS(Electrical imaging survey, Hi, [H 3 i 1% W,
D 2 20 20 R & R B R i — J0U8T i WL I 5 AR L SR
P 2 B 5 O 75 =X A5 B 4 R 0 2 s 4
S0 FH IO TR A R TN SO R T AR
S CAR T T K TS Y B A s i T BT
BRI i Zadel " 2L BRTE T ZHF
RATIH AR B ] Ko 7= A B P 3 A R0 57 DF
fili S5 UL N € B T 2 WL W) 25 S b LB AR AR
SRS I RO RN AR SO ETS WL HE A
5O B S A LA A o G X i N S by g
(T AR ETS P AR IBCT B 3 B 3 R A B
F18 A E BEL 38 93 A 5 I A0 iy St s el B B L 4
T BT PR EE G G i 5 AL AR bR . O X S 7
TR QR OLIEAT 1 o X R . SE bR B AL TR R
B, 3 D235 0 5 JE A 3 b 3R 58 75 G 19 40 A AR B W)
B

2 bR AD EIS 7 0m 2

RIS T AL T M X, 5 H24 11000 m’,
M A IE LR 5 B 3 SR 37y 2 S 37 7 1 R S L b
W10 B AR 01 R B ML R 30 PR M R A Xl b B
S G ETS WL SE 3R b7 JE 30 3% )2 O 56 00 42
TV EEAR 1 m R 2R ZEREE RS 13 m,
R R )2 T KA K2 10 m. 3 A 2007
AR IR SR SR 2 R AR TR A IR A 3

A YR B AP UL {dE F GeoPen 23 & 4 = 14 EIS Wi
DA, B I T R VY J7 A i 7 11 4% EIS il
Loldbmm s 111 5. Hf, 13 52 TIH
WX Z A 4—9 5 R IR A B3 (A 06 B3k 5 @ 50
B3RO X, 10— 11 A 3 by 3 JEC A X B A7 SO0 )
K Wenner 32 & AR EE 4 3 m, EIS 26 1 1% W,
Bl 1. H b B X3 58 2 EISUL I 25 & 4 FL %k

216 m

=z

EISTII

0

0 220 m
TR IESE X @ WABURIL S R LA R
1 BdRIEIY E1S 04 A e &
Fig. 1 EIS designed profiles on the Landfill
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Fig. 2 The EIS cross-section of apparent resistivity in area without refuse filled (1 (a) and 3 (b) EIS)
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Fig. 3 The EIS cross-section of apparent resistivity in area with
mixed refuse filled (a) and domestic refuse filled (b)
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Fig. 4 The result of membership function with mixed refuse filled (a) and domestic refuse filled (b)
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Fig. 5 The inspecting result of ammonia-
nitrogen concentration
e =

W5 K- FATTE 554 1L 3 SR 37 1 R 0 R 46 Y

H 2

SRR 2 A ARE AR DN AR L R A 3 R 32 B R0 R
W5 H I R R T SR

5 25 12 10 5 1T LA 15 m B (B 3%
P8 m)Z N 8.5~13.4 m Ay A k25 4. %L
I TIRA B X 5 A 6 b7 R X 2 ). A
S5ATLAH WA B FEBRBE 9. 7~11. 5 m L [l A A
P it b T . 2 BH 2 R B Y [ AE AE R 4 R R R
WREER CEMG A E. X5 EIS WE RS R
B B E G e KR QR A B K X 10 ms A2 9
R X 13 m) AW 4.

445

38 3ot % Il 5 M 35 8 3 BT 8 ETS LI L 3K
T BRI K AT T X S8 T R H BEL SR L 4 o
TR R A A 0 ) 7 4 0 P e e 53 A
I L 3 5 2 1 B P M S A RAE R T
A E1S 0 e B 7145 18 S8 Ja o 000 O 3 9 4
PRI X 3T FF 575 e BRI AT T AN IK R4y F T
P 5 U X R T U X B AL VR L sk
T R HE 1 43 [X 5 SR Ay LS S e T T R B
IR B

2 % 3k (References)

(1]

Texkan B. A joint application of radiomagnetotellurics and

2]

71

(10]

[11]

(12]

Transient electromagnetics to the investigation of waste
Deposit in Cologne. J. Appl. Geophys. ,» 1996, 34(3): 199-
212.

Benson A K. Mapping groundwater contamination using DC
resistivity and VLF geophysical methods-A case study.
Geophysics, 1997, 62(1) . 80-86.

Park S. Fluid migration in the vadose zone from 3D inversion
of resistivity monitoring data. Geophysics. 1998, 63(1) . 41-
51.

Ogilvy R D, Meldrum P I, Chambers ] E. Imaging of
industrial waste deposits and burred quarry geometry by 3D
resistivity tomography. Eur. J. Environ. Eng. Geophys. ,
1999, 3. 103-113.

Buselli G.

contamination monitoring with

J.

Groundwater
multichannel electrical and electromagnetic methods.
Appl. Geophys. . 2001, 48(1): 11-23.

EKA . B vk, 52 EF-AF. R M L % 1k 78 B 5 T3 4 2 3 3
K G W Y. b RR A 25 4R 2007, 50(6):
1863-1868.
Yan Y L, Ma X B, Yuan G P, et al. Application of
magnetotelluric method in groundwater pollution detection on
Asuwei refuse sanitary landfill. Chinese J. Geophys. (in
Chinese), 2007, 50(6): 1863-1868.

Alaia R, Patella D, Mauriello P. Application of geophysical
3D probability tomography in a test-site of the archaeological
park of Pompei. J. Geophys. Eng., 2008, 5; 67-76.

Daily W, Ramirez A, LaBrecque D, et al. Electrical
resistance tomography experiments at the Oregon Graduate
Institute. J. Appl. Geophys. » 1995, 33(4); 227-237.
Friedel S, Thielen A, Springman S M. Investigation of a
slope endangered by rainfall-induced landslides using 3D
resistivity tomography and geotechnical testing. J. Appl.
Geophys. , 2006, 60(2) . 100-114.

Hauck C, Vonder Miihll D, Maure H. Using DC resistivity
tomography to detect and characterize mountain permafrost.
Geophysical Prospecting » 2003, 51(4) ; 273-284.

Lapenna V, Lorenzo P, Perrone A. 2D electrical resistivity
imaging of some complex landslides in the Lucanian Apennine
chain, Southern Italy. Geophysics, 2005, 70(3) . B11-B18.
Mauriello P, Monna D, Patella D. 3D geoelectric tomography
and archaeological applications.

1998, 46(5): 543-570.

Geophysical Prospecting ,



E A SR IE I R PR S J AR ik R BT AT 2119

Zadeh L A. Fuzzy set. Information and Control, 1965, 8
(3): 338-353.

BUAE. ARIBC RO . R REER R d AL
1983.

He Z X. Fuzzy Mathematics and Its Application(in Chinese).
Tianjin: Tianjin Science and Technology Press, 1983.
FAR . EOGRL. AR HE B BB AL 3 5 2k 7E 3 2 1 1 v
SEHT I R B ERY R AE . 1994, 37(S2) . 185-191.
Wang S B, Wang G Y. The application in seismic risk
analysis of fuzzy mathematical methods with unascertain
information. Chinese J. Geophys. (in Chinese), 1994, 37
(S2): 185-191.

VL. BOMZ AR e XRS5 MR i AL sk
HERE, 1998, 13(1): 115-119

Jiang W W. Application of fuzzy logic set theory in mineral
exploration and interpretation. Progress in Geophysics (in
Chinese) , 1998, 13(1): 115-119.

R IDE . BRI 5 5 I I TE b BR AL 2 U o B . R
54k, 2003, 27(2): 106-109.

Zhang X C. The application of fuzzy synthetic judgement to
the appraisal of geological anomalies. Geophysical and
Geochemical Exploration (in Chinese), 2003, 27(2): 106-
109.

R WIRID



