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Fig. 1  Probability of the M, =3.0 (a) and M, =4.0 (b) earthquakes in North China

in the following one year and the actually happened earthquakes

FIRELL 2021 4E 10 A 14 H oM #E 5, &
TR A AR N AR X KA 3, 4 DL
RSB, S5 2 FroR, B st
FOREE 2022 4 H 14 HWHZ G shsL 0,
DA I . Il BRI, HEBKR,
VRS TL | LV T R e R B X R A 4
DI E R AR R, R, I PEA . IR
X, TG IR AT | R B S 5 b XA s
A3 MR, FIFERT L, AR Rl b X 5L
PRA A 3. 4 DL b R AR 40 A3 A Y A 5
45 R KBS LR IX , XA db X 4 2% 3 75235 50
ORI, 2021 4F 11 A 17 H LI KPS

MS5.0, 202242 H 6 Himdtg B M 4.1, 2022
42 H 20 HILPE A58 M 4. 1 M2 35 Kk A 70 R
DRI R S v DX, AL AR L 2 5% DX R B 52
28 X AEAEA N I 4 . ARk Hl IX S BR kAR
(43 G LA b 1 7R 55 A SRS T 3 A X R AH X HK B
HEAbHb X 3 2 Ml RR A R Y TR AU AR R A IX
B, IR WbV R R R X
THUNHEE , K 2a fros, 2021 4F 11 A 25 H
WAL TS M,3.0, 2021 4E 12 A 22 HdbAE &
M,3.3, 2022 42 H 24 HidbFEr m3.6, 3 H
7 HA4 H 3 HiL TR M, 3.0 ME 585 % A7
T M A XL M R A v DXl A



284 o= B 5 48 #
08E° 110° 112° 114° 116° 118° 120° 122° 124° % ° 110° o ° o o o o ° %
108E° 11 ' 4° 11 ’ 1‘W 12 24° oo JEK o 108E° 110° 112° 114° 116° 118° 120° 122° 124°  ffs
a> : R

. .&®‘ J @ 0.8 o 0.55
* ‘ .
o, {40° L : Y 140° 0.5
o * " S 0.7 .
. f 0.45
v ¢ ¢ 1ase [ Jos ® th ¢ d3ge [ doa
'i:iﬁi . q w?iﬁ 0.35
} S ¢ 0.5 A >
) ‘ ‘e 136° i @ 136° 0.3
L s o 04 ' X 0.25
° ¢ 4
o {34° 0.3 {34° 0.2
[ ]
° T { e \ . 0.15
Y ° 3 ° p 0.2
T e {32° 132° 0.1
e v % 7 [, o
" * 0.05
' 3
: 30° 30°
A2 HMWEFFHIAAL (a) o4 BA L (b) WEREHR L WE £

Fig. 2 Probability of the M, =3.0 (a) and M, =4.0 (b) earthquakes in North China

in the following six months and the actually happened earthquakes
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Fig. 3 Probability of the M, =3.0 (a) and M, =4.0 (b) earthquakes in North China
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Fig. 4 Schematic diagram of the Molchan
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Tab. 1  Results from the Molchan test of the probability model in North China in 2021

b X PR A Molchan HH £k T 1 FAETIEE SR R AT R, HERIE 2R Gain BEMK a
3 0. 073 369 0. 762 68 0. 206 5.41 1%
3R
6 0.061 213 0.768 17 0.112 4.6 1%
Biiyass
12 0. 048 668 0.795 37 0. 057 5.27 1%
3 0.073 093 0.819 2 0.572 5.53 1%
4 90 1
6 0. 097 062 0.711 87 0. 444 9.08 1%
i
12 0.091 187 0.708 73 0.323 3.43 1%
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Tab.2 Results from the Molchan test of the probability model in North China in 2022
fedbih X RO Molchan i £& i F1 AL IR R G55 R, WERH 25 Gain B HAKT «

1 0.053 193 0.739 82 0. 206 6.7 1%

2 0. 065 389 0.763 74 0. 158 4.23 1%

3 0.077 8 0.714 17 0.175 6.51 1%

4 0.071 051 0.777 09 0.127 4.49 1%

5 0. 057 953 0.807 02 0. 138 5.18 1%

3R 6 0. 059 325 0.789 59 0. 157 4.75 1%
Hug= 7 0. 059 767 0.796 21 0.211 14.07 1%

8 0. 056 36 0.785 8 0.315 4.62 1%

9 0.043 195 0. 823 02 0. 195 5.65 1%

10 0.052 2 0. 824 82 0.177 5.71 1%

11 0.058 424 0.821 93 0. 154 5.62 1%

12 0. 064 264 0. 825 82 0.225 5.74 1%

1 0. 053 248 0.897 2 0.589 9.73 25%

2 0.073 093 0.819 2 0.572 5.53 1%

3 0.097 918 0.862 78 0. 487 7.29 1%

4 0.11572 0.754 31 0.556 4.07 25%

5 0.129 61 0.764 54 0.572 4.25 25%

450 6 0. 100 69 0.898 9 0. 487 9.89 25%
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8 0. 081 092 0. 808 07 0.556 5.21 1%

9 0.054 849 0.902 2 0.475 10.23 1%

10 0.046 157 0.923 14 0.516 13.01 1%

11 0.081 641 0. 833 87 0.556 6.02 1%

12 0. 156 53 0. 843 07 0. 487 6.37 25%
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Probabilistic Prediction of the Earthquake Risk in North China
and Test of Forecast Efficiency

LI Dongmei', ZHENG Jianchang', YUAN Zhengyi’
(1. Shandong Earthquake Agency, Jinan 250014, Shandong, China)
(2. China Earthquake Networks Center, Beijing 100045, China)

Abstract

Earthquake risk probability analysis is an effective means to quantify the seismic hazard. On the basis of the
earthquake catalog produced by China Earthquake Networks Center, we use the time — dependent mixed probabilis-
tic prediction model of seismic recurrence interval to predict the probability of small- and medium-scale earthquakes
in short and medium term in North China. Then we calculate the probability of 3 — magnitude and 4 — magnitude
earthquakes in the following 3 months, 6 months, and 12 months in North China and further draw the cloud map of
the probability. We find that the 3 — magnitude and 4 — magnitude earthquakes occur in the earthquake risk zones
with relatively high probability we predicted. This proves that the prediction model is effective for earthquake predic-
tion in our daily consultation and can help analyze and judge the earthquake trend in North China. Based on the
predicted earthquake risk probability in North China in 2021 and 2022, we use the Molchan chart to test this pre-
diction model, and find that it is effective for estimating the probability of earthquake occurrence and for monitoring
and tracking the earthquake trend.

Keywords: mixed probability model; earthquake prediction; the Molchan test; efficiency evaluation;
North China



