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Application of emergency monitoring and plan evaluation for sudden water pollution
accidents

Based on fuzzy hierarchical comprehensive evaluation method
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Abstract: In recent years, sudden water pollution accidents have occurred frequently, and the need for timely and accurate
emergency monitoring, evaluation, and treatment of water pollution accidents is becoming increasingly urgent. Taking a sudden
water pollution accident in a certain river as an example, combined with on-site water quality testing results, this study proposed an
emergency monitoring and plan evaluation based on fuzzy comprehensive evaluation and analytic hierarchy process, quantifying
water quality status and analyzing the main pollution sources affected by water quality. At the same time, targeted emergency plans
were formulated for water pollution based on the analytic hierarchy process. The results showed that the assessment method
accurately quantified the water environment status of various heavy metal pollution at different monitoring locations, and identified
the main cause of water quality deterioration during the emergency period as cadmium exceeding the standard. Based on the
developed emergency plan, the total score of the comprehensive evaluation of the control measures was 72.7, indicating that the
emergency capacity was average. In the later stage, improvements should be made in the instrument configuration, file system, and
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other reserve capabilities, monitoring capabilities, and agility to further enhance the overall emergency response capability.
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emergency monitoring; emergency plan assessment
CLC number: X83

LAk, [ N A & MK 5 Ye i o & , %7K
PREE R T U™ G, © 20N Y R SR IR
PRI R R ] 58 & MK TS Y BOR R
— MK PR S Y, BATREMLIE . AL
ERfEEESRAY. B8R LA RFA EFRN
W (K FOEAL, X2 | 285 FIBREE AY S i b
H= I, TR KM KIS Y= SO Ry 2 )
AR TG VEAG RIS , S S R K T Y Rl sh 25 AR
SXoF ] T X P 14 o 2 A L SR R AT Y 5 [
B, 275 P18 N 2T 58 10 A B 2 K T e g il 1)
FEHZED,

Joj X 5 P 7K 1 Y T AR X S PR AT
SCHb AN SO, PRI I K R S A T DA R 5 35 5K
1) IO e T B8 2 I X 58 R S A 80 1. 2008 4,
PR & AT T (ERBE TS Y g k0 o 79 58 2 o 4
ARFETT (HER TE WL ) Y9, LAFE G4 B 1 5 1 2 73
%20 a0 A, EANE AT T AR 2R AL 1 2 10 2 2
G TR A RS e Y i e o D e A VA= S S
RSN % I 27 -9 VB 6 E S NPt N
VEME . AR Ab B A Pt DL 3% A R A5
TEPEFERR, SR FHEE TR0 2 IR E5 G AN A A SR
AVEAT WM, HXT R S TR AT I, BRILE A
PP E S T RO R R B, s te g ik ok
ff D1 2 FR AN 8 A 22 [B] ARSI P (] R, 2R 4y
MR N —FoE MR E AL A 1 23508 . 22K
PIPSR AT BT T o ORI 2 IR ER G PP v B 1 55
LT KU A . BOR AL %9, GYRGY et al¥
WFFE 38 BT 58 K P15 Y2 SO0 2 T R 500
1% B 58 K TS Y R A B B R )
RASEKH et al” F¥ & Tk KIS Ge s i 2 b 3 R
g2, AN B R B B BRI AK TS YAk, A HE
T BRI AT ASTADURA S e RV e i 7 585 AU
P EE SR E R BT BRI 25 5 VRNV, 43 B
il 2 3 G 1 7K T Yo g a2 AR RD 15 K s HE R it 1 4 7
T LR AT L

ARSCGE L5 | BRI ZE A PR 2 o BTk,
I£Z2 [ P AL STk A o L S0 T80 48 G o 95
SR T 298 R MK TS Y SN ST S RN TS B

sudden water pollution accident; fuzzy comprehensive evaluation method; analytic hierarchy process;

TR FR s ABETL G R/ 15 Bl ARG 451, OT i
TR KM Y B S I L B TS DT Al
G0 AN M I B2 A, H B K5 Qe O,
DPRI B G ARE, N5 SERF SRy | 48U
PIE TGS e

1 BEMEBERGEETHZE

1.1 EMEZEIFHE

K RN 25 5 WK A5 2 A RS HEA T T,
RSO 255 B PP 12 1) S AR JELARUIE: R FHASSAN 52 I
PRI 5 SR S B S0, ARSORY i B A = ) 1 5
B AN (R | et Y S vt TR S 1 W R
HEAEESTRNT

(DA B REU = {x,x0, -+, x, ) TR 5
KAV =1{1,2,3,4,5),

(2) 2 BRI AL 18] B W = (W, Way s Wolo
PR 45 A B PR X A5 Y 52 i) 54k 3 11 2
R B NS B AR ft B S e Ry ) e . HERT S
FEFPE Y25 BRI 1) AT E 0 — i e

(3) AR FIWT R P . (5 B RES T
x(i=1,2,.. o) EN BRIV, MG EHRRES
MR PE I SEVE R R (j=1,2,3,4,5) WS B FE
1y = A, o ras rus sy BET, H n RIG B R E S D
TEA B S ARSI W R

() PATEILESTEA . ARYEBOIZE A PR
B, P ARG [ 0 WS ) 0B 4 [ R B 256
AP R h E AT, 15 BIBOMI 25 & 0 ) 25
L (D):

B=WXxR (1
12 BROWE

BE XK G 2 4 R 25 G PP HI A5 2R, R T2
WA BTAE H N S TR 5 A B 7, M 28 K K
15 YL FRON SRR I PEAG P AR 45 4 5 45 FR AR AL
, A G M IBGTAR 2a A5 R 7,

(DHEZ)ZRNEZIGEIMER S, BT
JEWR G, KA AR A R G UL R IR, &
PG 4 DR Z R G, Kb s — )2 B
BRI ERRE . RREMERZ. HREN



78 B2 XS RS

549 3

VAR F AR, 2R R s 2 R By 2L 48
bR, R R JE EEPAG TR AR T IR TN R, 2R
JEE AR A R SR IR, TR AT AR .

)M FIWTRE RS . B I A 1~ 9 bREE,
B — 2 U A R R A AT OO OO 4 R
FA, AR IWOERE, DLaX(2):

Cl] C]Z e Cln
CZI C22 e C2n

c=| 2)
le Cm2 e Cmn

Ap, R CHITTR C,, R TER C, AN T C, 1
B, BUTTECL B Y “ATou R ™ 5 “FOe R Z Al
AR

()R AR .

THEPIWTRE P B AR AE 1) B, RIPPAG FE AR A AR
W=[W, W, ’VVH]Ta jl].»it(?))
W

n

27
=1

X, Wi = /M, MO PIRTRE G B — AT TR R

TR . R L AT 0k, X T
X, B TEARIUAT KA E, 2 1L 18 bR
FCEAL A W, Xob ke A LU A2 ] 43 21454
FEPRI IR, DL(4):

1 k

A, i= 1,2, 5 = 1,2, ko

WWHEANE. B BRI E A8 8 brsr
Xif b — 2R AR A, i % E AR TR AT A5 2 44
BRI R A AN B W= (W, Wy, Wi o

(4) FIWrE MR —EER IR . 0 T IRIER 2
IR AT B I 5 SRS A B B, OZB00T ) i 110 4
FR R T —EOEAG 56, F— SR bR R T 2
EAEAWEN—EE, Wa(5):

cp = tmn=n (5

nnx
A, A SRR R A = Y
4C 0 1, PIBTALEC o —BUEFED); Cri/b, —
HobE iR
(S)HFERRALE SR . RGBT

BRI AT A o8, AT AR I 2 U Y
SR ER T, WK (6):

T=10°K) WPT=10KY WP, (6)
i=1

P, PO RIS EAL(E
2 MASKIE

LR ) P B N T RT3 B K R TS e Bk
WFIEXT G, T iR 58 &K TS e S o 2 i
KRG J5 1, R matlab & SEHBRI 255 0F
S 2 YR A3 AT A6 7K BRS04
e g TS 20
21 FETETEEHRER

2013 4 7 J1, PR TRV A R R
IG5 G, FEBN T 5 ) 2R 48 22 S T 1k e sl
SR A E Y, oK R RS 1.9 £, &
2, Bk g & MK TG e FROR: fr Vb R —
M B A HE R 20 b B R K 5 R Y, 1 2R
110 km AR TS U2, XHREE S R G S KRR %
SR T T
2.2 KITHEHAMMN AL

R T B UEAR SCHE ST AR 25 A DT A 38
P, &5 G 5 e i BN 2 E (2013457 H 9 H
20 H ) /S[R] W 0 v A I SCH, SR RO 25
VPR BV B K I 2 A A T 0 T 2 B U
M, LTI dek_E Ui e A K B B T S YT A 1
B IR B AR S AW S (R5 R S, ~ Ss), M
W SRR R A K e L Sh RN T B Kb | 3k
BT IR A K PEYT AT R i . VoK R A1k,
DL 12

(DETIME AN {5 R4EU = {Cd,As,Pb,Cr,Hg}
AT S 4E v={ 1, I, T, IV, V }AS[a] Wa i 1 v
) BB DL 1, AR (i e /K IR B R B v GB
3838—2002), #ixZ 5 FhITAHHE bR K BT IEM AR

()BETHR . RIEEWIZE &I e 5T
15 YL SO S ] RO ) i, IR RS Y
SRR B A AT IH— (oAb 2, 15 588
WAL W = (W, W), W,}, W3 2,

(3) R B8 5 TP B R A 118 3., AR
SR T D A i e A [ 0 DR T ) 7K B ),
BORAT ] 12 WIS F BT 4 P R AR 255 6 T TH



55 5 T A RRMIKTS PSSO S DN R B B S IE—JE TR 2 I G A PRk 79

B AT, Sl B = WX RIZBH, il RI& W SRIEE R 0364 3, XTIV, VIOKKSRIEEN 0, 1
ﬁ%mm%nﬂ#mﬂ%3o Fi S T B R ), A W I T T T 28K SR
24°40Nf FE R, PR, S W I B T ) 7K 5 00 T I R b
A p—— W T2, MR K T RE AR R 4 TS S, M T K
yeoro] S wagan TR A A 122 4 KU 0, S, s IR K O
'S0 WA HoE T EZARMENZE, TS, S S, Wil a1y 7k
J 2% ) 34 J8 T B Fhn e V 28, KRB 2%,
200N T34 W B T 4 576 £ W B4 7 T T GB
s, ® RIEE B 3838—2002 1 V ki, £ PN AR h AR AA R (A
352 0.859 4. 0.859 8. 0.618 3, KL, SIS
YRR S TR K B AR ) 32 R R R R A
. S . X5 A W DRI T ) K ER 22 B R HEF AR O R
23°20'N| N o ol BEVERR . BUERHE . DRI O, PEYIASIC Rz, fa
i 300m . @ﬁﬂ AR . AT U, 45 W T BT A0 DRI 1 7K 5 28031 45 S B s
Efgﬁﬁﬁg@%@””“ BUARAE, VLB 25 A PP 1 /K BR8P o
Fig. 1 Schematic c,iialgwr;m o'f\water system of a s Eﬁ%ﬂ’\]ﬁl;ﬁo Z,%J:}ﬁﬁ, f%ﬂ:(ﬁ;{%%iﬂliiﬁi
river basin B, M XS S, Sy S, Wil Wiy 1 T 72 Y 7K 38k T i
3T, S, Mo ok T 2K B, IR K TS YL SN S O TGS, T
0.392 8, X I ZE/K By sRJ&E o 0.242 9, X T2 K iy DI N K B PR o

R FELSREHN R E R SN

Table 1 Monitoring results during the emergency period of a river pollution accident

23°40'N

s AV Ve T Cd As Pb Cr Hg
S K 0.000 15 0.000 99 0.002 37 0.001 08 0.000 08
S, i 0.037 99 0.035 65 0.020 17 0.001 18 0.000 09
S, DiXEPNGT 0.017 86 0.018 06 0.009 42 0.001 04 0.000 03
S, TRBETEAT 0.013 00 0.020 52 0.001 17 0.003 37 0.000 51
Ss POITASIC H T iF 0.000 43 0.005 91 0.003 66 0.002 25 0.000 19
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Table 2 Normalized results of assessment index weights in the emergency response period of a river pollution accident

s WD Cd As Pb Cr Hg
S, fafKIE 0.096 3 0.047 2 0.1799 0.069 4 0.607 2
S, LR 0.859 4 0.059 9 0.053 9 0.002 7 0.024 1
Ss PN 0.859 8 0.064 6 0.0536 0.005 0 0.017 1
S4 TREEIFAT 0.618 3 0.072'5 0.006 6 0.016 0 0.286 6
S5 PEYTASIL T Ui 0.1140 0.116 4 0.1147 0.059 6 0.5953
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Table 3 Fuzzy comprehensive evaluation results of a river pollution accident during the emergency period
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Fig. 2 Evaluation system of emergency plan for sudden water pollution accidents
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Table 4 Weight values of evaluation indicators and comprehensive evaluation of emergency plan
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