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Abstract: This paper firstly introduces variance analysis superimposed by periodic extrapolation and takes 40
earthquakes with Ms=5 in Tanlu seismic belt since 1400 B.C as an example to illustrate the application of
variance analysis superimposed by periodic extrapolation. The paper analyzes the seismic sequences of different
regions, different earthquake magnitude by using this method. The results show that significant earthquake cycle
exists in Tanlu fault earthquake zone, Beijing —Bohai seismic belt, Jiangsu —Shanghai —Anhui border area and
Anhui region. From a statistical point of view, we can predict the next earthquake. But there’s no significant
period in Hebei plain seismic belt, Huaihe seismic zone, and earthquake longitude or latitude in eastern China,
which cannot extrapolated for the range of next quake.Variance analysis superimposed periodic extrapolation for

earthquake prediction is still an attempt. In addition, the article also pointes out that there may be some errors
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between extrapolation forecast value and measured value. But the significance lies in the application of statistical

theory to predict the locations quantitatively, and narrowing the monitoring range. In a sense, it also provides

research directions for the study of mechanism of earthquake, the exploration of earthquake rules in time, space

and strength revolution.
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Table 2 Catalogue of earthquakes with Mg = 5 in Tanlu seismic belt
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1 1485-03-15 353 117.9 AR E 5.5
2 1485-03-25 35.8 117.0 WAL 5.0
3 1517-10-01 37.6 119.2 INAR I EL VG SNV 5.5
4 1543-05-08 35.2 118.5 IR R 5.0
5 1546-09-29 34.5 117.7 LA EIELL 55
6 1548-09-22 38.0 121.0 i 7.0
7 1568-05-05 39.0 119.0 Wi 6.0
8 1568-05-07 39.0 119.0 Wi 5.0
9 1584-03-00 37.5 119.2 IIZRSEM 5.0
10 1588-07-02 37.5 118.5 INARFIHAR 5.0
11 1597-10-06 38.5 120.0 it 7.0
12 1620-10-19 37.1 117.5 INARFFZR (1H) 5.0
13 1622-03-18 35.5 116.0 IR IR 6.0
14 1622-04-17 36.6 116.8 IR —HF 55
15 1624-02-01 38.5 118.0 Wi 5.5
16 1624-04-17 39.5 118.8 b A 6.5
17 1624-04-19 38.5 118.0 it 55
18 1668-07-25 34.8 118.5 LI AR Bk 8.5
19 1668-07-26 36.4 119.2 AR B 6.8
20 1668-08-24 36.5 118.5 L1 ARG Bl —H7 5.8
21 1668-09-18 36.2 117.1 INARFL AL 6.0
22 1670-12-00 35.3 118.0 IR E 5.0
23 1671-09-00 35.3 118.0 IR E—AF 5.0
24 1672-06-17 35.6 118.8 IAREE 6.0
25 1675-08-03 35.6 116.8 AR 5.0
26 1730-00-00 36.9 117.9 IARKI(1H) 5.0
27 1796-03-00 36.0 119.4 AR TE I 5.0
28 1797-08-05 394 118.9 LIRS 5.0
29 1805-08-05 39.7 119.2 IEE|ASE < 5.5
30 1829-11-19 36.6 118.5 IR g A —F 6.3
31 1835-06-06 36.3 116.4 A9 5.0
32 1852-11-17 36.0 118.8 ARV P 5.0
33 1859-03-12 352 118.2 ARG U Pg 5.5
34 1888-06-13 38.5 119.0 s 7.5
35 1922-09-29 39.2 120.5 i 6.5
36 1934-10-27 39.9 119.2 LT 5.0
37 1945-09-23 39.5 119.0 LA 6.3
38 1969-07-18 38.2 119.4 Wi 7.4
39 1969-07-18 38.0 119.0 Wi 5.1
40 1995-09-20 35.0 118.0 AR 1L FF B 5.2
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Fig.2 Distribution map of epicenters of Ms 5 earthquakes since 1400 in Tanlu seismic belt
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Table 3 The longitude extrapolation table of variance cycle method for earthquakes with Ms =5 since 1400 in Tanlu

seismic belt

b=y Fisf [ /4T FIRE  HAHIEE &REL EOAHEE RE2 SN iR
1 1485 117.90 0.22 117.68 1.25 116.43 118.28 0.38
2 1485 117.00 0.38 116.62 1.22 115.40 118.42 1.42
3 1517 119.20 1.86 117.34 0.68 116.66 119.36 0.16
4 1543 118.50 0.72 117.78 0.00 117.78 117.54 0.96
5 1546 117.70 0.00 117.70 0.48 117.22 117.30 0.40
6 1548 121.00 0.94 120.06 1.60 118.46 119.36 1.64
7 1568 119.00 0.28 118.72 1.14 117.58 118.24 0.76
8 1568 119.00 0.88 118.12 1.20 116.92 118.90 0.11
9 1584 119.20 0.22 118.98 1.46 117.52 118.50 0.70
10 1588 118.50 0.38 118.12 1.25 116.87 118.44 0.06
11 1597 120.00 1.86 118.14 1.22 116.92 119.90 0.10
12 1620 117.50 0.72 116.78 0.68 116.10 118.22 0.72
13 1622 116.00 0.00 116.00 0.00 116.00 116.82 0.82
14 1622 116.80 0.94 115.86 0.48 115.38 118.24 1.44
15 1624 118.00 0.28 117.72 1.60 116.12 118.70 0.70
16 1624 118.80 0.88 117.92 1.14 116.78 118.84 0.04
17 1624 118.00 0.22 117.78 1.20 116.58 118.24 0.23
18 1668 118.50 0.38 118.12 1.46 116.66 118.66 0.16
19 1668 119.20 1.86 117.34 1.25 116.09 119.92 0.72
20 1668 118.50 0.72 117.78 1.22 116.56 118.76 0.26
21 1668 117.10 0.00 117.10 0.68 116.42 117.50 0.40
22 1670 118.00 0.94 117.06 0.00 117.06 117.76 0.24
23 1671 118.00 0.28 117.72 0.48 117.24 117.58 0.42
24 1672 118.80 0.88 117.92 1.60 116.32 119.30 0.50
25 1675 116.80 0.22 116.58 1.14 115.44 118.18 1.38
26 1730 117.90 0.38 117.52 1.20 116.32 118.40 0.49
27 1796 119.40 1.86 117.54 1.46 116.08 120.14 0.74
28 1797 118.90 0.72 118.18 1.25 116.93 118.78 0.12
29 1805 119.20 0.00 119.20 1.22 117.98 118.04 1.16
30 1829 118.50 0.94 117.56 0.68 116.88 118.44 0.06
31 1835 116.40 0.28 116.12 0.00 116.12 117.10 0.70
32 1852 118.80 0.88 117.92 0.48 117.44 118.18 0.62
33 1859 118.20 0.22 117.98 1.60 116.38 118.64 0.44
34 1888 119.00 0.38 118.62 1.14 117.48 118.34 0.66
35 1922 120.50 1.86 118.64 1.20 117.44 119.88 0.63
36 1934 119.20 0.72 118.48 1.46 117.02 119.00 0.20
37 1945 119.00 0.00 119.00 1.25 117.75 118.06 0.94
38 1969 119.40 0.94 118.46 1.22 117.24 118.98 042
39 1969 119.00 0.28 118.72 0.68 118.04 117.78 1.22
40 1995 118.00 0.88 117.12 0.00 117.12 117.70 0.30
T—K 0.22 0.48 116.82 117.52
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Table 4 The latitude extrapolation table of variance cycle method for earthquakes with M = 5 since 1400 in Tanlu seismic belt

i T g Iy MM FMEME  Z e
Fs Rl R IE RE 1 HE{E RE2 fE{E i3 a=0.01 a=0.10 @=0.01 «=0.10
1 1485 35.30 0.70 34.60 1.01 33.60 0.62 32.98 35.73 35.49 0.43 0.19
2 1485 35.80 0.50 35.30 2.01 33.30 0.00 33.30 36.53 35.67 0.73 0.13
3 1517 37.60 1.40 36.20 1.53 34.68 0.76 3391 36.95 36.85 0.65 0.75
4 1543 35.20 0.35 34.85 0.60 34.26 0.80 33.46 34.97 3491 0.23 0.30
5 1546 34.50 0.00 34.50 0.23 34.28 0.61 33.66 34.25 34.00 0.25 0.50
6 1548 38.00 2.40 35.60 1.09 34.51 1.03 33.48 37.51 37.68 0.49 0.32
7 1568 39.00 2.45 36.55 1.73 34.83 1.30 33.52 38.20 38.64 0.80 0.36
8 1568 39.00 4.15 34.85 0.80 34.05 1.34 32.71 38.98 39.45 0.02 0.45
9 1584 37.50 3.55 33.95 0.00 33.95 0.89 33.06 37.58 37.61 0.08 0.11
10 1588 37.50 2.00 35.50 1.01 34.50 1.30 33.19 37.03 37.47 0.47 0.03
11 1597 38.50 2.35 36.15 2.01 34.15 0.95 33.20 38.38 38.47 0.12 0.03
12 1620 37.10 1.50 35.60 1.53 34.08 0.66 33.41 37.05 36.85 0.05 0.25
13 1622 35.50 0.30 35.20 0.60 34.61 091 33.69 34.92 34.97 0.58 0.53
14 1622 36.60 2.50 34.10 0.23 33.88 0.90 32.98 36.75 36.79 0.15 0.18
15 1624 38.50 3.80 34.70 1.09 33.61 0.62 32.99 38.91 38.67 0.41 0.17
16 1624 39.50 4.65 34.85 1.73 33.13 0.00 33.13 40.40 39.54 0.90 0.04
17 1624 38.50 3.95 34.55 0.80 33.75 0.76 32.99 38.78 38.68 0.27 0.18
18 1668 34.80 1.45 33.35 0.00 33.35 0.80 32.56 35.48 35.41 0.68 0.61
19 1668 36.40 2.15 34.25 1.01 33.25 0.61 32.63 37.18 36.93 0.78 0.53
20 1668 36.50 0.70 35.80 2.01 33.80 1.03 32.77 36.73 36.90 0.23 0.40
21 1668 36.20 0.70 35.50 1.53 33.98 1.30 32.67 36.25 36.69 0.05 0.49
22 1670 35.30 0.50 34.80 0.60 34.21 1.34 32.87 35.12 35.60 0.18 0.30
23 1671 35.30 1.40 33.90 0.23 33.68 0.89 32.78 35.65 35.68 0.35 0.38
24 1672 35.60 0.35 35.25 1.09 34.16 1.30 32.86 35.46 3591 0.14 0.31
25 1675 35.60 0.00 35.60 1.73 33.88 0.95 32.93 35.75 35.84 0.15 0.24
26 1730 36.90 2.40 34.50 0.80 33.70 0.66 33.04 37.23 37.03 0.33 0.13
27 1796 36.00 2.45 33.55 0.00 33.55 091 32.64 36.48 36.53 0.48 0.53
28 1797 39.40 4.15 35.25 1.01 34.25 0.90 33.35 39.18 39.22 0.22 0.18
29 1805 39.70 3.55 36.15 2.01 34.15 0.62 33.53 39.58 39.34 0.12 0.36
30 1829 36.60 2.00 34.60 1.53 33.08 0.00 33.08 37.55 36.69 0.95 0.09
31 1835 36.30 2.35 33.95 0.60 33.36 0.76 32.59 36.97 36.87 0.67 0.57
32 1852 36.00 1.50 34.50 0.23 34.28 0.80 33.48 35.75 35.69 0.25 0.31
33 1859 35.20 0.30 34.90 1.09 33.81 0.61 33.20 3541 35.17 0.21 0.04
34 1888 38.50 2.50 36.00 1.73 34.28 1.03 33.25 38.25 38.42 0.25 0.08
35 1922 39.20 3.80 35.40 0.80 34.60 1.30 33.30 38.63 39.07 0.58 0.13
36 1934 39.90 4.65 35.25 0.00 35.25 1.34 3391 38.68 39.15 1.23 0.75
37 1945 39.50 3.95 35.55 1.01 34.55 0.89 33.65 38.98 39.01 0.52 0.49
38 1969 38.20 1.45 36.75 2.01 34.75 1.30 33.44 37.48 37.92 0.72 0.28
39 1969 38.00 2.15 35.85 1.53 34.33 0.95 33.38 37.70 37.79 0.30 0.21
40 1995 35.00 0.70 34.30 0.60 33.71 0.66 33.04 35.32 35.12 0.32 0.12
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Fig.3 The comparison curve between measured longitude and
extrapolation predictive value for earthquakes with Ms = 5 in

Tanlu seismic belt

Fig.4 The comparison curve between the original value and
extrapolated value of latitude of earthquakes with Ms = 5.0 in

Tanlu seismic belt

RS ER-HiBHET AERIMMX REMXAESIMEERE

Table 5 The table of variance analysis extrapolated results in Anhui—Bohai seismic belt, Jiangsu—Shandong—Anhui border

area and Anhui region
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Fig.5 The comparison curve between the original value and
extrapolated value of latitude of earthquakes with Ms = 5.0 in

Beijing—Bohai seismic belt
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Fig.6 The comparison curve between the original value and
extrapolated value of longitude of earthquakes with Ms= 5.0 in

Beijing—Bohai seismic belt
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Fig.7 The comparison curve between the original value and
extrapolated value of latitude of earthquakes with Ms= 5.0 in

Jiangsu—Shandong—Anhui border area
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Fig.9 The comparison curve between the original value and
extrapolated value of latitude of earthquakes with Ms= 4.75 in

Anhui region

33.03°, 33.54°, 34.06°flif, ZEFE(SE «=0.10
I 5 TR, AMBESE AR 2 117.59°0FH

TR s FIHL, AR RWIELr TR, B
JERIRZEJERNT 28 Wt Ul2h A By
M ACIERS AR . A B 1AM 15 2275 BBl K FAIK
5 IMEE(E IR 223G

WA AT | W HLAR A | AR ARHIX MS
PR ARG R N AAE R E AW, H&R
£ a=0.01~0.20 Y6 [F A FELE 2 R
3 45k

(1) FZERPrE s AMER 25 5
WHB L, T R O O — A2l
B AT LAR SR i 50 b 52 5% v AE 25 ] b R A e
WA AT ER P | ARG AR Ak e 2
JE M

(3) ELEXSARIHLIX | A [F] 52 20 1 = R
Oy 22BN IASMIER T, SRR, R T

103 5 7 9 111315 17 19 21 23 25 27 20 31 33 35 37 39 41 43 45 47
s
Pl 8 IR sC HHIX My 5.0 UL b2 B JEUA (S5 M
(B e
Fig.8 The comparison curve between the original value and
extrapolated value of longitude of earthquakes with Ms = 5.0 in

Jiangsu—Shandong—Anhui border area
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Fig.10 The comparison curve between the original value and
extrapolated value of longitude of earthquakes with Ms= 4.75

in Anhui region
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