Fa2E Ea4W
2022 4 11 A

IERE R I
JOURNAL OF MARINE METEOROLOGY

Vol.42 No.4
Nov., 2022

VEAEIE T SN S AT D o S KU A o 1 P ) M 424 2022, 42(4) 117123,
PANG Huaji, MENG Fanhui. Application of analytic hierarchy process in regional lightning disaster risk assessment[ J]. Journal of
Marine Meteorology,2022,42(4) ;117-123. DOI;10.19513/j.cnki.issn2096-3599.2022.04.012. (in Chinese)

JE IR 5 B AR DX vl vl 5 S XU VP Al v 1 7

VEARHL | i 5O
(H TR IE DA B0 IR 15 266003)

WE: XPHEBNBT BERSITEQGRE At B0 ik, AR AL % 7 k£ R IRE & R ERNEF
fEF ey R, AR E RAT o ke om0 T ER, BBCR AT S HIERFEERLITHF
BT H LRI AL S0 T AR BE R BT 7 ik, XA R U F R AR B R AR £, A IR 5T
B8 B AL R AIFAE L RA T A, R A 302 TR A BT AL, 8 %k I 45 AR K69 47 4
%R,

KR BRyH R TR IRAE; FBE; BEH

mESHES: X913.1 NERER: A MEHS: 2096-3599(2022)04-0117-07
DOT:10.19513/].¢nki.issn2096-3599.2022.04.012

Application of analytic hierarchy process in regional lightning
disaster risk assessment
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(Qingdao Meteorological Disaster Prevention Technology Center, Qingdao 266003, China)

Abstract The principle and calculation method of analytic hierarchy process ( AHP) are introduced in
detail, and an example is given to illustrate the application of this method in regional lightning disaster
risk assessment. With respect to the disadvantages of traditional expert scoring method and on the basis of
actual work, it is suggested to adopt two group judgment methods of back-to-back Delphi method and the
combination of back-to-back and group discussion, which can reduce the deviation of experts’
understanding of the project and effectively improve the objectivity of the evaluation, so the final
evaluation results tend to be reasonable. Group judgment rules should be established to help avoid scoring
results with large differences.
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Fig.1 Conceptual model of AHP
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Fig.2 Hierarchical structure model for regional lightning disaster risk assessment''”’
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Table 1  Pairwise comparison and assignment of factors'"
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Table 2 Values of average random consistency index' "™’
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Fig.3 Diagram of minimal membership function
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Table 3 Grading of thunderstorm day
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Table 4 Membership of thunderstorm day in Qingdao
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Table 5  Grading of lightning current intensity
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Table 7 Membership and relative weight of the n-th layer indicators
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Table 8 The importance quantification value and weight value of lightning risk’s secondary factors
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Table 9 Membership of lightning risk’s secondary factors
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Table 10 Membership of lightning risk
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Table 11 Grading of assessment indicators

FER S g UiH
I % [0,2) ARRIRURE
1§23 [2.4) BRI
113 [4,6) e A IR
V& [6,8) Ex=alis
\E [8,10] L5
4 NG

ARICPEANAN 43 T 2 U Hrik (4 B 2L, 28 401 15
W32 7 VR A DT v K PRAS TR R R . %7k
FR AL TP BT AT 3R [ AR G AR ) 5 T 3%, 1l T A
XA A RE 2R R K AT o0k, 52 818 X H
4 T AR BE LR 58 A B R I 55 T T B A
[l R FT 325 9 Al B8 22 5 R, BT 52 W) e 28 114
PPAGZE R o AR SO 1R T i, BOR T X
GEGYIE SRR e DONEESE YU Sy FEe ity
AR5k, REAE I A& SR I H T Ak ) D 22, A1
R PP A LA, B e APPSR TS
B SCHE ST WAL, JBE G 1 B3 B R I AT

4345

S

[1] SAATY T L. A scaling method for priorities in
hierarchical structures[ J]. J Math Psychol ,1977,15(3) .
234-281.

[2] SAATY T L. How to make a decision; the analytic
hierarchy process[ J]. Eur J Oper Res, 1990, 48 (1)
9-26.

[3] SAATY T L. Decision making for leaders; the analytic
hierarchy process for decisions in a complex world[ M ].
Pittsburgh: RWS Publications,2001.

(4] XUSh, VPRI, B L, 25 RO BT i - LRI DR SR A
HJ]. RS THE,1984(2) :23-30.

(ST X0, XUSK, RSS2 U A vk B AR 33 S HE
LT B R 22 4l (B AR B R , 2014, 26 (5) -
372-375.

[6] LRI JZW I N i b i T )i [ ] ] Ky
({52 IR, 2013,43(23) 1 156-168.

(7] SRR, U T2 U o3 s 3l s 0 5 3 7 i X
R PPAG BT ()] BT 0l 5858 , 2021 (10) - 79-83.

(8] XA, I U, KA. Wi VL vl ) 3 IR T30y i5 T 9%
[J].#iVH J7,2021,40(4) .89-93.

(9] FEENSFJEU LR GIS HOARTE I HE 45 T il 9 K
W XA B BT L ] e B R R 24l ( A AR
M) ,2019,11(2) :234-240.

[10] SR, & A58 , 55k T2 Wi ) 74 7 0 XU
XRI[J] A58 50 ,2018,39(2) :108-113, 145.

CIL] SRl BT, B4, 45 28 1Lt DX DN 20 A AL 1 5 1
P BE R AW [T ] R F i, 2021, 41 (4)
102-108.

[12] ZERAR, B A, RETR 45 L O KU Al AR
8 QX/T 85—2018[ S].4b 5 . R4 H it , 2019.

[13] SAATY R W. The analytic hierarchy process; what it is
and how it is used[ J]. Math Model, 1987,9(3/4/5) .
161-176.

[14] RAfras, 254 SC IR Pk v e 1 (0 P W — SCrE T 5T
LI AERH TR 4R, 1999, 19(4) :502-505.

[15] ACZEL J, SAATY T L. Procedures for synthesizing ratio
judgements[ J]. J Math Psychol,1983,27(1) :93-102.

[16] ACZEL J, ALSINA C. Synthesizing judgements: a
functional equations approach [ J ]. Math Model, 1987,
9(374/5) :311-320.

[17] skl BOMIEe: [ M Jb st st 7 kL, 2021.



