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Abstract

This study proposes a seismic prediction modeling framework based on the non-homogeneous Pois-
son process (NHPP) and the compound non-homogeneous Poisson process (CNHPP) in response to
the stochastic and time-varying characteristics of earthquake disasters. Taking the seismic observa-
tion data of Xinjiang region from 2012 to 2021 as the benchmark, a joint prediction model of earth-
quake occurrence frequency and economicloss is constructed. Empirical results show that the expected
value of the predicted number of earthquakes in 2024 is 213 (standard deviation 14.63), and the
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expected value of economic loss is 287,819 yuan (standard deviation 19,679). The research results not
only reveal the spatio-temporal heterogeneity of earthquake risks and the dynamic changes in earth-
quake frequency and economic losses caused, but also provide a quantitative decision-making tool
for the dynamic scheduling of regional earthquake emergency resources and the construction of re-
silient cities.
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4. SSIESTHT

4.1. FBHFHREZERIRE

Table 1. List of earthquake occurrence in Xinjiang from 2012 to 2021
% 1.2012~2021 FHBMRLER LR

Ay IR X 18] [4,,,)  (4F) X & 1A X, RAERE £ (&) ZPEk FL (J3o0)
2012 [0.1) 0.5 213 272,095
2013 [12) 1.5 168 6696
2014 [2.3) 25 230 110,553
2015 [3.4) 35 256 549,595
2016 [4.5) 45 224 33,984
2017 [5.6) 55 189 630,500
2018 [6,7) 6.5 204 19,084
2019 [7.8) 75 195 38,304
2020 [8,9) 8.5 220 153,312
2021 [9,10) 9.5 204 7153
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Table 2. Summary table of various indicators of earthquake occurrence in Xinjiang from 2012 to 2019

522.2012~2019 SEFEHE L4 B RISFRCEE

/i _FL
R X, Y= 1, v —Ti
2012 0.5 213 0.0073601
2013 1.5 168 0.0048703
2014 2.5 230 0.0062982
2015 35 256 0.0061826
2016 4.5 224 0.0048170
2017 5.5 189 0.0039271
2018 6.5 204 0.0051899
2019 7.5 195 0.003349503

B2 30(2) K 2 PR a =1.2023, b =202.6607 -
FFF 2012~2019 435 S 2 A2 VO 24 1 95 52 R -
A(x) =1.2023x +202.6607 .
NIE
m(t)= [(1.2023x+202.6607 ) dx = 0.60115¢" +202.6607, > 0.
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m(0)= bt R RIS [+ ) BOBHORER, SRS
A(th) = h(%ﬂ;mt] =212.88,
B
o(t;h)= h(%+b+at} =14.59.
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Table 3. List of prediction results of earthquake occurrence frequency in Xinjiang from 2020 to 2021
7 3.2020~2021 FEFBME L E RTINS R K

FA ShrfE T fE REER
2020 220 213 3.2%
2021 204 214 4.9%

HI7E 3 R IS RELETRT L 2020 4FA0 2021 4FRZFRI/N, AR ATy Ja St i e AL 45 Bk
TR . frt, BraEi R A A i PR R v L 28 m (1), ¢ > 0 BIAETFUGHAR IS TR 5E .

4.3. FTEMRLEYHE T

AT PN 2012~2021 FEHFEME KA S HATHRA TR, B 2012~2021 FHEME KR
BRIBFRIC W 4 R,

Table 4. Summary table of various indicators of earthquakes occurrence in Xinjiang from 2012 to 2021

2 4.2012~2021 EFEME L E SRIEFRCEE

f _FL
G X, Y;:tl_to 7—7;
2012 0.5 213 1277.441315
2013 1.5 168 39.85714286
2014 25 230 480.6652174
2015 35 256 2146.855469
2016 4.5 224 151.7142857
2017 5.5 189 3335.978836
2018 6.5 204 93.54901961
2019 7.5 195 196.4307692
2020 8.5 220 696.8727273
2021 9.5 204 35.06372549
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9T ARF) 2022 AERAERIE RAESEAEIL d =190, AMET c=240 BAHER ., RIS 1 .
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021318 iy
Pooererso = P(190 < N(t+h)-N(t)<240)= e 4)
k=230 .
P IEZS /)AL A5 21

240-213.1 190-213.1
RQO<k<240:(D( 14.59 j_q)( 14.59 j

= d(1.84)-d(~1.58)=0.91.

BITE 2022 FE 3188 K AE MR R AE SR TE 190 2 240 AR N 0.91.
FEIFEH, 193 2022 45, 2023 A0 2024 FFH7 5EM AR R AR B A0l 245 SRYC 8 R 36 5 FR o

Table 5. Prediction table of earthquake occurrence frequency in Xinjiang from 2022 to 2024
= 5.2022~2024 FHBUTR L LSRR

0y WI9ME EFL FrifEZE DFL
2022 213 14.59
2023 214 14.61
2024 214 14.63

BTS2 2022 4. 2023 S0 2024 FHrm b= KA S I EEE 2 308 213, 214 F1 214 2.
4.4. FIEME L E L FRLTN

fEREIEL N, BB R AT N — AN LA IO Y (1) = 3 X, 620,
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Ak, K, E(X)=V(X,)=py,i=12,N(t)o X% 2 KIESRHEAT M, K g, 2 GE] ¢ AR
Bl (1), FIFZ 2 M8ER R AR QATFH[6]: uy (1)=66.5401+512.7424,6 >0 .

N T AL 8] B [1,0+ h) WHT SRR AR AE A BF RSO, AR 1 hE &I aid e
Y(t+h) =Y (¢) BE MM RIA . ER B[40+ h) WO T NEUREEE EFL FURIRLbRHE 2 DFL 4)
SAL10]:

1) EFL=A(t;h)x puy

2) DFL=\[A(t:h)% (st +1}) -

oo, gy =2 (’”’Z)“‘X () i T R T T A A T Ay 5
SRR, R X R R OB AT VB[ 11])s

T 2022 FraBA R R AEL TR L. Hodr, A(nh)=213.1, u, =1211.4134, [t,0+h)=[10,11),
JE18%] EFL =258111.8135, DFL=17690 .

B 2022 4FHiEHLAE KA AT I BEE N EFL = 258111.8135 , AHMN #IAR#EZE N DFL =17690 .

[FIFEHL, 7982022 4E. 2023 A1 2024 fE 1 HTHREILE R A LGP IR SO, T4: FIC AT % 6 FiR.

Table 6. Prediction table of economic losses caused by earthquakes in Xinjiang from 2022 to 2024
F 6.2022~2024 FHIBUMR L E L FIRK T RIUMR

Eh WI{H EFL FrifEZ DFL
2022 258111.8135 17,690
2023 272932.1398 18,683
2024 287819.4095 19,679

TS 2] 2022 4F. 2023 FA1 2024 G5 88 E Kk AL BRI EEAE 0 )l 258,111, 272,932 Al
287,819 Ji TG

5. &5RIE

AHF T T AEFF IR ARA I FE(NHPP) 5 2 A JE 55 AR I FE(CNHPP) I BEIS HEZE, R4 T B s Hb X Hh
BR B Z TR, SEOL T Hh R R AR 5 2B R A B0 A . I8 2012~2021 MR
IR RGBSR, BHUL R4S
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R, I /D IR EHBT SR T BT 2021 FEHUE K AEFATR R, STES MR, 2021 4
HhRE B TR R 22 4.9%

:%,mﬁﬁﬁﬁﬁﬁmMﬁﬁﬂﬁz%Xﬂzoyﬁ*X%ﬁ%iﬁﬂ%%%%ﬁ%,ﬁﬁﬂﬁ
2023~2024 i A AR DU ARL HE T0I HEA T R IR K R RS “ FHROIIR - ZUF R RN . 4553
R, PSRRI S B PR T Bk T BV TE KU

AR UOAR I R EAR IR R S SAERHT, AR R E RS TR T B A R A ok
BRPERI A TR, iRy 2 5Pl & U TN B A B 22 S 3.
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