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Fig. 1 Early warning model: the early-warning index system with the elements
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1 1~9 RI

Tab. 1  Average random consistency index Rl for 1 -9

1 2 3 4 5 6 7 8 9

RI 0 0 0.58 0.90 1.12 1.24 1.32 1.41 1.45
CR<0.1
CR<0.1 o
(4)
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(2/4) Your <y <(3/4) ¥,
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Tab. 2 Earthquake early-warning level and countermeasures level

(32° ~43°N  108° ~ 125°E)
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Tab. 3 14 indicators of warning criterion in North China
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Tab. 4 Comparative matrix x,; of layer C
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y=2.32 ( 9,
a, a, as
a 1 173 2
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Tab. 6  Comparative matrix x;; of layer C
o 172 1/4 ! for layer B ( short-term index)
a a a3 ay
5 C B ( ) %y a 1 5 12 4
Tab.5 Comparative matrix x,; of layer C ay 1/5 1 1/4 1.2
for layer B ( mid-term index) a, 2 4 1 3
o o @ e e e o a 1/4 2 173 1
a; 1 2 7 173 173 3 5
a, 172 1 9 1/3 1/3 2 3 7 B A
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a 1513 12 14 15 12 2 ! 0. 36
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Tab. 8 Index value of layer C for layer B ( index layer for rule layer)
u)ij n
yi= Y xw;
¢ B c A fz n
X 3 wy; =0.240 wy; =0.029
v, =2.24
Xy Xy 2 wy, =0. 623 wy, =0.076 A
Ymax =
X3 2 w3 =0.137 w3 =0.017
X0 90 3 wy; =0.176 w,; =0. 057
Xyt 2 w,, =0. 139 w,, =0.044
Xo3 2 w,3 =0. 050 wyy =0. 016
23 23 23 ¥y -2.50
%y Koyt 3 w,y =0.238 w,y =0.076
Ymax =4
Kgs 2 w,s =0.276 w,s =0. 089
g 3 1y =0. 081 103 =0. 026
xy7. RTL 2 wy; =0. 040 w,; =0. 013
X3 3 w3, =0.354 wy; =0. 197
X3 2 wy, =0.080 wy, =0. 045 y; =2.23
X3,
' vy 2 wyy =0. 437 w5y =0. 243 Yo =4
! 1 134 =0. 129 w3y =0.072
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Tab. 9 Early-warning value of layer A ( target layer)
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° 13 B A
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Tab. 11 Comparative matrix Xy of layer C for layer B ( mid-term index) 1966
a, ay as ay as ag az
al 1 2 713 13 3 5 14 °
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Tab. 14  Index value of layer C for layer B ( index layer for rule layer)
w; n
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Tab. 15 Early-warning value of layer A ( target layer)
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Classification of Earthquake Warning Based on Analytic Hierarchy Process

ZHANG Shuang+feng' SUN Peiing” LI Shou-yong'
(1. Center Station of Handan Earthquake Administration of Hebei Province Handan 056006 Hebei China)

(2. Earthquake Administration of Hebei Province Shijiazhuang 050021 Hebei China)

Abstract
Earthquake early warning is defined as using the main indexes of earthquake prediction to calculate and ana—
lyze the urgency of a given-magnitude earthquake by the analytic hierarchy process ( AHP) for a given region
( or subregion) . We divide the North China into 3 earthquake-early-warning regions—the South the North—

west and the Northeast and build early-warning models of indexes of regional seismic situations to determine 14

early-warning criterion in North China. Using AHP and performing the calculation of indexes of seismic situa—
tions we build an early-warning system of regional indexes and get the early warning level—Red Orange
Yellow and Blue for each earthquake by early-warning criterion. Finally we check the early-warning system
with the historical strong earthquake in North China and get the ideal result.

Key words: earthquake warning; AHP; the strong earthquakes in North China
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