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Abstract Because of the ever-increasing problem of groundwater pollution in deserts caused by enterprises
polluting underground drainages,the groundwater pollution by a chemical plant in the Tenggeli desert region was
used as a case study to develop an optimization method suitable for technological remediation of groundwater pol-
lution in desert areas. Based on comprehensive consideration of economic,technological ,and social benefits of re-
habilitation technology using an AHP to establish the index system and the elimination and transformation method
(ELECTRE) in MCDA to prioritize combinations of repair technology, then the outranking relationships of differ-
ent schemes were obtained, to determine the optimal solution. The results show that permeable reactive barriers
(PRBs) ,pump & treat (P&T) ,and Monitored Natural Attenuation were the optimal of the five alternatives. Fi-
nally, considering the characteristics of the sites contaminated by the chemical plant and the groundwater manage-
ment requirements, the best solution was to use P&T + PRBs for joint repair in high pollution areas and moni-
tored natural attenuation technology in low pollution areas. This optimization method provides a reference for se-
lecting groundwater pollution remediation technologies in desert areas.
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Fig. 1

Index system of groundwater

remediation technology optimization
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Fig. 3 Groundwater pollution risk mapping
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Table 1 Groundwater pollution remediation plan

optimization index attribute value decision matrix

EiL 7N X %) %3 xy x5
BATRA/ T T8 207 420 340 624 486
JE A R/ ot 150 750 800 650 600
&5 W /a 6 2 3 1 2
1B 53R/ % 60 85 80 95 90
7K 3 Hi JE -
. 11 11 111 11 1
I A
5 Y A RO ii iii iii i i
X A BT
I 11 il 11 I
G

T 3R 1 3R7R K SCHB BE JH RS Je A Ok B b, (B R 06
PR B2 AR . P T X A 2R B0 I s B B S W d /DN
L R AR T K

5 I8 B A0 A A R AR AS B R VR, AN E T L
B, AT AT SR A )T — Ak o L e b e T
G302 AL, B AR B R 5 A . SR AR IR R P

7 IAE AR B AT AR 5 AL B B s R
A S IREE B RS2 4 TS bR R AR T A8 AL
R K SCHE T IE R TS YA R A A, U
PN RN U N GRS A D 7 B PR S N R A 23
FlEbk, N B AR T O, B
mr:

Y

XF R B bR, T A Z, = S5 v =Y,

Yl\/lax’ i L
VI RVORAERESS (AT RORICR T 0<Z, <
L3 %0 T A BUR AR, Jw PR /N By, % Z, =11 -

Y,
YT’lﬁl#ﬂyﬁ 0<Z,<1, AP, 45RWNEK2,

R2 MTRSEEEERATRMKL
EREMHEI—LER
Table 2 Groundwater pollution remediation plan

optimization index property values normalized results

LD % %) 3 %y s
BT A 0.668  0.327 0.455 1 0 0.221

S I A 3 g% 0 0.5 0.467  0.567 0.6
B2 M 0 0. 667 0.5 0.834  0.667
LR &S 0.632  0.894  0.842 1 0. 947
JKCHLJRE FPE 0.333 0.333 0 0.333  0.667
15 R WA Rk 0.333 0 0 0.667 0.667

Xof 2B A B K
0. 667 0 0.333  0.333  0.667
S B A5 )

2.4 EERARRULERNENHE

A MCDA R e 1) J2 0 o A A e, 3o 4% s 1k
AR (Y, Y, V) TR E R (0, , 0,, -, 0,) ,
B 3t R KB S B AR AR AR R R o B i H b R
(A) s ¥ B bn ik & P Y & 05 845 (B,) L H AR 48 B3
(By) &3t (B) fE N Z R Hr BT IZ (B)
e m AR AE N Z R CRJZ (C) 2 HAR
AE T S BLAY B HAR A bR vl o 368 ik 21 4UAH G ST 1Y
O LB FE AT 2, KA FHKWHIE. &
FARE A Bl 1 5t 22 5 IR, 0 TR] — 2 Y BR
1l DA 2R BV DR 2R AT A LR, AR A A O
PR IEEFN T, SR i ¥ R P L BRI o RS i A%
DU A A, dn e 3 Fisk 4 fron . g —
BMEK S CR <0. 1, R RA W EM—28k. W&
3AIL, A HR RS A s 3 N R AL
4394 0.104 7,0. 637 0,0.258 3,



5525

% 10 ) FRAF SR S BT MCDA ) 70 5 X 75 Y 37 i R K A8 & B R Ak T vk
target layer A and control layer B Cuﬂij(fily%T Ak ﬁE:F Al E’Jﬂﬁ%‘ﬁ@j{o Cy = 0 DIU
T o ARWREET A, =1 WA, LT A, R
B, 1 1/5 173 0.1047 e L AR -
B, 5 1 3 0.637 0 3.0385 0.033 1 - 0.411 0.411 0.362 0.310
B, 3 3 | 0.258 3 0. 637 - 0.689 0.104 0.198
cCi,j) = 10.589 0.362 - 0.310 0.052
x4 REABHBERKER 0.690 0.948 0.948 - 0.585
Table 4 Judgment matrix table of each control layer 0.948 0.948 0.948 0.467 -
B, ¢, C, W, Ao CR 2) AR VR AR G
c, 1 1 0.5 max,_,, |, a, — a;) |
. 1 1 o s 0 d, = max, ;| w,(a, - a,) |
B, G € G G W A CR dFRNTTER A XTI A, IE R X
G 1 1333 0230 T o35 25 AR TR AR S BT R 2 7 58 A AL M 1
Coos 1T T 06T e Z2ER I R ORAE, T 23 £ 2% F AR T XL 2 7 SR
G 13 17 1 1 0.081 INAUE PR 2 22 i B R A o SRAAE Bl IR R IS -
G 13 17 1 I 0. 081 - 1 1 1 1
B, C, W, A CR 0.511 - 0.766 1 1
c, 1 1 1 0 d(i,p = 10.668 1 - 1 1
0.801 0.520 0.682 - 0.976
WG HAs)Z (A) 5H29)2 (B) S 451l 29 )2 1941 0.670 0.317 0.701 1 -

Wi B 25 SR AT )2 R S HE R, — B el CR =
0.003 <0. 10, R H A W& n) — 3k, 2 S HF
SERAM . NEGEREW, FEH T KB
BT AR AL O T B B B B R K
SCHb BT M TS A RO O AR R IR AR R
e 7 IR M T R AR KR R 0,052, 0,052,
0. 146 ,0. 387,0. 052,0. 052 ,0. 258,
2.5 RUHESERER

WA= (a;) WiZAL T HF KBRS AR
RFHE 0, KR i DI RES A BT LM
e B . A RS i D RIES His T8 Tk
fH,A, =X, AT RS i AN E. HAREM &

W= (w19w27"'7wm>o 4%7‘23 2.4 FJ??%‘E‘J;%&?E{E
STERM P (LS,
",k Cy=ljla,=a;l,D, =1jla,<aq,l.

C PR AT AT 5 AMIEEE BT R A &
PEEDERTEAET R A, W= SRS
D FRNTTE A TR A, 35, HHE I
R HhE

V) T W 980 R ¥ o ARl 22 ol U R 3 0 7 O 2
(MCDA) 978 2 Fsk # AL 5 € L ey =z H

ey R AEAR B, 1M d,, F 7R AU M 2Z 8] 1) K
NE L ACE AAEAE S, B H I EZIRHAG
Boo Tl A8 8 5 L A AR BOF T HAME, d, ]
BT A BT A IRER AL T R 4, BN AR
BIRE A, FTRES T A, AR U,

3)RAEE B AE — BUE B M AE TR MALS T AR
R AR SCERC 18 T e i, FoB o S T HE — Bk 46
B, SR IE AR s o

dci,p® =1d;1,,,.d; =1-4d, (1)

P AR — BOMEHE M DB IE, A8 I R AR — 3%
P B v A oG 2% RN — S0P A R v R e R AR ], HAE
AR A A R B o AL, R AR — Bk
R R LE R Al — SO R B o A YO0 R AR
fERI AR LAS P8 IE R MACS THAE M E

E = [eij]”X

AR A (1) L (2) ATRAT
- 0.411 0.057 0
0 - 0 0
d” (i) = 0 0.716 - 0
0.395 0.802 0.611 -
0.811 0.968 0.860 0.716

(2)

wr€y = Cyd

S O O O




5526 E7 T W S 510 %

x5 ZHENRRHNEME

Table 5 Attribute values of multiple criteria decision
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