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[ Abstract] Objective To construct a public health risk assessment index system for sudden water pollution incidents
to provide a reference tool for conducting public health risk assessments of such incidents. Methods An initial index list
was established through literature review and group discussions. A two-round Delphi expert consultation method was
employed to evaluate and screen the indicators, and a comprehensive integration empowerment method was used to
calculate indicator weights. Results The expert positive coefficients for the two rounds of consultation were 83.33% and
100.00%, respectively, and the authority coefficients were (0.79 + 0.11) and (0.82 + 0.08), respectively. The overall
Kendall's W values were 0.250 and 0.460 (both P < 0.001). Finally, 4 first-level indicators, 17 second-level indicators,
and 66 third-level indicators were established. The top three third-level indicators by weight were the speed of emergency
resource allocation (0.049 9), regular monitoring of drinking water quality by the jurisdictional water quality supervision
department with monitoring items covering the conventional indicators listed in GB 5749 - 2022 (0.044 4), and the
professional and technical level of emergency personnel (0.039 1). Conclusions The constructed public health risk
assessment index system for sudden water pollution incidents provides a reference for the health emergency response to
water pollution incidents.

[ Keywords] water pollution; emergencies; public health; risk assessment; index system; Delphi method

Chin J Public Health, Jul 2025 Vol.41 No.7 - 841 -

I A R R E R KT Je AR A R A, B
BURF AL ST 32 DM 2 36 TR AR VR AS 2 3
FH 2% UK 2 GE BR300 A AP fr i 7, R RK
A RS T AT R R F A
O3 AR XU DAl TR A, B 5G  E XOA 8
DRI RS (EPA) “PU 25 VA7 ) 34 158 £ B XSz D1 A T LA
W K V5 B A i N e T P, (BT VR A AT B
Ve 55 VAN AT 3 k25 2 R T R B R KU . 1
/R 3 (Delphi) v J2 B2 77 T2 A 40Utk 1y 2 IRV V4
PR 2R R WL 738, JF 3 o B T SR U TE A
25 9L PR Dy e P, R SR ) Delphi % %

O VA S RORK TG e F A 4 3% A R VAl
btk R, % JE MR TAR KT RS2t 4z i W]
BEXNSHE TR,

1 ¥®R57F%

L1 s dgind & & EROW BT 4%
il oL (CDC) B A IR €5 e 21 2 36 A XU 1P
fili B AR 75 % GRAT ) MON 98 R K ¥ e A T A=
AL BARSE SV AR J5 SRR SO R R 1 5, B
FONETE B JE WP SRR KIS R AT
A AR VAl AR bR s L, B B — R e AR 4

FFHFREL: CC BY-NC-ND 4.0 DOI: 10.11847/zgggws 1146582
HEEWE . P HELZAER E STUE (2D20230031)

F—1EH: THF(1980—), EATEIT, Wit HF5E77 A B Tp Sl .

i HHEA: 2025-01-03 {&EIBHA: 2025-02-14 FEHABHA: 2025-04-12
FIZHZE: RIFEAE

REEE: RREFE R SRER OS5I R TR U R L Y



mailto:xuhong@hzcdc.com.cn
mailto:xuhong@hzcdc.com.cn
mailto:xuhong@hzcdc.com.cn
https://doi.org/10.11847/zgggws1146582

- 842 - FE AT 20254 7 A 41 55 7 W

Chin J Public Health, Jul 2025 Vol.41 No.7

(WTREME. fa B dE. MEgatE. wasdE ). i dkhx
18 A FT =2 48 bx 81 Ao

12 BRFEFREH BEEHR.H. WK
At AR B AR AR BE T AR A SR WL B Rk
ITHEW, TRPNFAM N EIRE R, 2,
TAT IR 2 AR N SR K 5% 4 345 A0 O T A st
F=10 4. BFRIEE AU IR ARSI, 3
il ¥ 2R, SR AR B T R AR 5, T 2024 4
1—3 A TR LR EM. 1 RERNANRH
(P 1 5 VR bR, B & SO0 5 I 4 br 3 20
ALAT M BUSE . PGRREFE VR (328 1~10 43)
BEIRAR B 1 FL AR R AT L 4 2 T A HE (B AR
ST HERA L B AN EEBRR T EME W
BT ) X6 T AT 4 () RS RE B I 513 AN I I 2%
SR WRIEE 1 &S R, 45518 b 0% An 1
ML FKEW, BT E S 2 5 & I8 bs 5 Bt
TERER. MBS R G — D 5% 8B,
T 1 i & I FR AR AR &

1.3 #5ARIF AR FRARNER RPN E
B A AT PR AR 3 TR o I ME ) =7 B
A5 5 Z <0258, EE B AT AT M R RO R
22 W4 <7 8048 5 R %0025 I bx
T UGB A 1A <7 73 8 ¢ R 3>
0.25 1136 b5 75 LW 70 /N AL BH 8 H i 2 75 3 R P
B b, & KPR  E n EE i FE AR, &R
AR SRS T A RAST .

1.4 %t o547 K Excel 2023 & 57 %048 &, M
H RA3.2 WAFHAT G b MR FEE TR E M)
A% R BT : (1) B KW R A&
KRR =[S & KGR EN /R ERE
) R A3 E < 100%, FIICER >70% £~ & AR 1
B, (2) B FKBUE R (Cr): Cr=[ H WK 35
(Ca)+3 B FLFE (Cs)]/2, Ca WA 4 Fb 340 b 4 ¥ ot
FE AR VE o0 0 52 e FE B 3E 4T AL AH 7, Cs R AR
FEVE IR AE A 0.1~ 1, Cr>0.7 ¥t B3 & 5 B8 1 5%
M, Q) EFRE IR — 8 /A% K EE
PEL ATAT VE RN BUBPE S 0 R RS U & K=
W EFRE. R RZE(CV)ME SRR
#(Kendall's W) 2 7~ % ZZ 61 B/ 8 br A4 358 48 br

PR WA R . CV=20.25 1B E AR E
Ao Kendall's W BUETE RN 0~ 1, K, TFK
B — ST, Kendall's W K36 4811 2% 5 X
Vi R PR o v ar U2 B 2 Vo B 2
AT FOHE Ar B M AT AT M A O
3ANGEE 0 e R 5, BT IRARI L A =(E
B G 4 < B R AT AT 1R <A AT R
U 1 o < BB R B, o B E KT
43 92 B E M R0 I AL vE AL EE Y, SR e B ik A
—VE AL A B 5 = SR AR B gR A AU E D,
W= RARPR AN E REH IR B ATE = — X
bR g A A E N,

2 & R

21 EREAARHAL HISHZELERS 528K,
FF A 18R SRR Rl B e R U8 & R4 gl
FHEHER.BEHMEH CDC(T N mERBE (5
N BB BAFEHA G N) . HdEE 11 A
(73.33%), P4 N(26.67%) . IEmERFR 11 N, &
73.33%, V- ¥ 4E R N (48.7349.16) %, -3 TAE4F
PR N (23.93+10.25) 4F .

22 ERBHAEAEFARBALL BT lIREHAK
18 4 in G, [BI 15 1, B R RN 83.33%:
FoREHNBIER 1 RSE5REMISLER, K
AR RN ) 535 15 43, & KA R ECN 100%.
PP B MR B L KB o 15 A
(100%) A1 4 N (26.67%) . 5% & % 5% 1) 34 &
FEPE(Cs) 43 3 9 ( 0.76+0.15) F11(0.79+0.07) , 1 lhir
M4 (Ca) 43 71 4 (0.82+0.15) F1(0.85+0.13) , KL &
T2 BE (Cr) 43 %) 24 (0.79+0.11) 1 (0.82+0.08), 35 K
T 0.70.

23 ERENLEFPRAMBALL(R]D) B
1 58 % G 10 25 S48 b B8 B L AT AT M RO AR
P43 BIME N 5.29~9.07, 48 55 REUHN 0.09~0.56,
SAK Kendall's W 5 0.250(P<0.001) . 5 2 % & 5
AR A E B M AT AT I AU A A N
7.13~9.20, 285 2%090.03~0.17, S4K Kendall's W
9 0.460(P<0.001), & X & Wl T — o n L& i
aSTiR

® 1 R E WIS A R

Table 1 Degree of concentration and coordination of expert opinions in two rounds
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&=V 7N 18 7.47~9.00 0.09~0.21 0.400 7.00~9.00 0.12~0.32 0.470 7.07~8.87 0.13~0.22 0.327
= RIRIR 81 5.93~9.00 0.11~0.53 0.259 6.20~9.07 0.10~0.51 0.298 529~8.93 0.11~0.56 0.262
ait 103 5.93~9.00 0.09~0.53 0.276 6.20~9.07 0.10~0.51 0314 5.29~8.93 0.11~0.56 0.261
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Table 2 Index adjustment of the two rounds of expert consultation
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Table 3 Scoring and weighting of the public health risk assessment index system for emergency water pollution incidents

Tabr 2 RN WATI S BURIE Sy AR B RIPARE MRUERGE SARE
1 Al hgdE: 8.87 8.27 8.20 8.51 0.380 6 03729 03734
L1753 e 9.00 8.67 8.67 8.85 0.046 0 00520  0.0528
L1120 SEF KR K V5 G e 0 P Fr 28 e a4 8.60 8.87 8.13 8.51 0.0154 0.0264  0.0268
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1.2.4 K [X30 i [l A AEAETS G, A= X AR B BOK S Bl A AR VG (R IX L WK T 8.87 8.93 8.47 8.73 0.0158 0.0091  0.0095
FBL A 5
1.2.5 HoK i A L LSK AR FETS K AL 26T A5 75 el 8.73 8.67 833 8.58 0.0155 00106 00108
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1.3.7 A % KR 827 8.33 8.00 8.15 0.0147 00165  0.0160
14 L 8.60 8.47 8.20 839 0.060 5 0.0677  0.0680
L4.1 SCK B 1M iG 8.33 8.93 7.80 8.31 0.0150 00149 00147
1.4.2 WS B IR E, KB 3E 8.40 8.60 7.80 827 0.0150 00205  0.0203
1.4.3 BOKE PRI T20% 8.13 8.40 7.87 8.09 0.014 6 00103 0.0099
144 K 55K E A HE 9.00 8.53 8.60 8.79 0.0159 00220  0.0231
1.5 IR 8.67 8.87 8.33 8.57 00754 00601  0.0587
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1.5.2 ZIRBEAKH 22 AR bR 2E 2 SN M L8 A v 4 8.47 827 8.13 8.31 0.0150 0.0094  0.0093
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2 faE 9.07 8.80 8.67 8.93 0.1050 0.0810  0.081 1
2.1 KRR 9.07 9.00 9.00 9.03 0.0322 0.0271  0.0290
211 KVEK S, 2Tl vk 8.67 8.80 8.67 8.70 0.0157 00104 00108
2,12 SR ILE M, 200, Fk 9.20 9.07 9.00 9.13 0.0165 00167  0.0182
2.2 7K PR B 8.93 7.87 8.53 8.57 0.0455 00387  0.0385
22,1 feoKAE G A 8.93 827 8.60 8.65 0.0156 00111 00114
222 ZRR BN E 8.60 747 827 8.20 0.014 8 00157 00153
223 %05 8.80 747 8.40 833 0.0151 00119 00118
2.3 NBF IR B 7.87 7.20 7.60 7.59 0.0273 0.0152  0.0136
2.3.1 M RIAKTG Y (AT R 7.67 7.60 727 751 0.0136 0.0084  0.0075
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2.3.2 XMBUMAL B SRR D MR AR 8.00 7.53 7.20 757 0.0137 00068  0.0061
3 ffids 8.27 7.73 7.87 8.01 0.178 1 01496  0.1446
3.1 HEiae S 9.13 9.00 8.87 9.04 0.0319 00159 00168
3,11 KI5 e st 9.07 8.60 8.87 8.94 0.0162 0.0085  0.0091
3.1.2 WG G MR bR 8.60 8.93 8.47 8.67 0.0157 00074  0.0077
32 YRR 9.20 827 8.80 8.93 0.0319 00269  0.0282
3.2.1 KACIE T Z ReR K I R 275 ) 9.00 8.80 8.67 8.91 0.016 1 00098 00104
322 ARG T ZHER b, BMERRE AR BE T 2 iR . SRS R % 8.73 847 8.60 8.72 00158 00171 00178
3.3 SRR 7.73 7.53 7.73 7.81 0.0422 00480  0.0442
331 LS N R AEREOKIG Y o 8.13 8.53 7.87 8.22 0.0149 00102 00100
3.3.2 ATSHE P K5 JAR 56 B il 67 T R 7.60 7.93 733 7.62 0.013 8 00298  0.0271
3.3.3 JE54F KTS R R ATBUG T 7.40 7.93 7.13 7.44 0.0135 00080  0.007 1
3ANEE G A 7.87 747 7.53 7.70 0.029 6 00168 00164
34 LEEX S ARE(EEN JLE, 220 B NS L 8.47 7.87 7.80 8.14 0.0147 00060  0.0058
342 BEX AR NIEL 8.13 8.67 7.80 8.23 0.0149 00108 00106
35 NBRE R 7.67 727 7.33 7.51 0.0425 0.0420  0.0390
3.5.1 AEIEOK I 8.27 8.07 8.07 8.19 0.0148 00123 00120
3.5.2 /KI5 YfE E RN E AR 8.13 7.53 7.80 7.90 0.0143 00129 00122
3.5.3 NEEXf 2 2 PiaiR R MR 7.60 7.40 7.13 7.40 0.0134 00168 00148
4 A 8.67 7.87 7.80 8.11 0.320 4 0.3693 03728
41 KB 9.07 8.80 827 8.78 0.091 0 01009  0.1014
4.1.1 JE IR — RBAP X FA 76 3 ) A i % 8.53 8.93 7.93 8.43 0.0153 00262 00264
4.1.21000 m¥/dbA oK) BA K5 S % 3 & T K ks il 8.60 7.93 7.93 8.19 0.014°8 00065  0.0063
4.1.3 ERBUNIKT BT 8 MR A I HORAE, ke T 8.53 8.20 7.93 8.20 0.0148 00056  0.0055
4.1.4 BEDOK R IR 481 B A GBS749—2022 51 MUY JE 5 B RS-l A 71 847 8.67 820 8.39 0.0152 00106  0.0106
4.1.5 BEDCORIT I 0 T W R AR R AR s, I U 7 8.53 8.53 827 8.48 0.0153 00440 00444
GB5749—2022 T 51K Mk R
4.1.6 TR TS Gedphoders Ml 68 71 8.87 8.27 8.40 8.62 0.015 6 0.0080  0.0082
4.2 TE R R 9.13 8.60 8.67 8.95 0.0772 0.069 3 0.070 7
4.2.1 58 TR KT G B B B T 56 8.87 8.80 8.53 8.73 0.015 8 00267 00278
422 RE AT HAENE, 52 BAERINE ISR 8.80 8.40 8.40 8.59 0.0155 00092 0.0094
4.2.3 % s XU B 2 30 4 0 8.80 8.20 8.67 8.66 0.0157 00095  0.0098
4.2.4 TR FAFA B, e R b AR 8.87 8.60 827 8.65 0.015 6 00107 00110
4.2.5 BTSSR VA 8.20 8.20 7.73 8.06 0.014 6 00132 00127
4.3 LS L 8.87 8.60 8.47 8.70 0.090 6 0.0780  0.0776
43,1 RRIKTT YR S8 IR E L 8.87 8.40 8.47 8.67 0.0157 00217 00225
4.3.2 FHARPE T AT ] 0% 8.93 7.93 8.73 8.67 0.0157 0.0066  0.0068
433 TRSEHATIEE 8.67 8.00 8.13 8.36 0.015 1 0.0083  0.0083
434 TEARBT L B 8.20 7.73 7.93 7.99 0.0145 00170 00162
4.3.5 7 SN kB S R0a B 8.33 8.27 8.07 8.20 0.0148 00105 00102
4.3.6 N5 SRR KA 11 827 8.20 7.93 8.17 00148 00139 00136
43.7 MR KRE 8.93 8.20 8.40 8.58 0.0155 00273 00279
4.4 B IRKE 8.67 8.27 8.07 8.36 0.061 6 0.121 1 0.123 1
44.1 LB BRM A T DL 8.93 8.87 8.40 8.73 0.015 8 00205 00213
442 PARIRARCE S 8.53 8.53 8.47 8.53 0.0154 0.0492  0.0499
443 BN BB EARKF 8.60 8.53 8.33 8.53 0.0154 00385 00391

444 FIMBR R 8.47 8.33 8.00 8.28 0.0150 0.0129 0.0128
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