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Final Estimates of Parameters

Type Coef SE Coef T P
MA 1 0.9941 0.0000 31598.07 0.000
Constant 0.0015951 0.0004914 3.25 0.001

Differencing: 1 regular difference
Number of observations: Original series 201, after differencing 200
Residuals: SS = 32.2143 (backforecasts excluded)

MS = 0.1627 DF = 198
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Modified Box-Pierce (Ljung-Box) Chi-Square statistic

Lag 12 24 36 48
Chi-Square 17.1 26.6 33.2 51.0
DF 10 22 34 46

P-Value 0.072 0.228 0.506 0.282
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Forecasts from period 201

95% Limits

Period Forecast Lower Upper Actual
202 3.60974 2.81900 4.40049
203 3.61134 2.82058 4.40210
204 3.61294 2.82216 4.40371
205 3.61453 2.82375 4.40531
206 3.61613 2.82533 4.40692
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Time Series Plot for magnatute
(with forecasts and their 95% confidence limits)
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Time Series Plot of deep
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Final Estimates of Parameters



Time Series Plot of AVER1
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Partial Autocorrelation Function for AVER1
r {with 5% significance limits for the partial sutocomelations)
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Type Coef SE Coef
MA 1 -0.9895 0.0017
Constant -0.0072  0.2302

-5688.56 0.000
-0.03 0.975

Final Estimates of Parameters
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Type Coef SE Coef T P
MA 1 -0.9878 0.0041 -238.77 0.000

Differencing: 1 regular difference
Number of observations: Original series 199, after differencing 198
Residuals: SS = 636.175 (backforecasts excluded)

MS = 3.229 DF = 197
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Residual Plots for AVER1
Hormal Probability Plot Versus Fits
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Forecasts from period 200

95% Limits

Period Forecast

201
202
203
204
205

14.4942
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14.4942
14.4942

14.4942

10.9714
6.6552
3.9828
1.8637
0.0523

Lower

18.0171
22.3333
25.0057
27.1248
28.9362

Upper
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Time Series Plot for AVER1
{with forecasts and their 95% confidence limits)
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Time Series Plot of Log E
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Final Estimates of Parameters

Type Coef SE Coef T P
AR 1 0.2397  0.3402 0.70 0.482
MA 1 0.0370  0.3500 0.11 0.916

Constant 12.0298 0.0541 222.26 0.000

Mean 15.8233 0.0712
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Number of observations: 201

Residuals: SS = 125.679 (backforecasts excluded)

MS = 0.635 DF = 198
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Modified Box-Pierce (Ljung-Box) Chi-Square statistic

Lag

Chi-Square

DF

P-Value

12 24 36
10.1 19.3 25.0
9 21 33

0.346 0.567 0.840 0.743
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Forecasts from period 201

95% Limits

Period Forecast

202
203
204
205
206

16.1203
15.8945
15.8404
15.8274
15.8243

14.5584
14.3009
14.2449
14.2319
14.2287

Lower Upper Actual

17.6822
17.4882
17.4359
17.4230
17.4199
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Time Series Plot for Log E
{with forecasts and their 95% confidence limits)
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Date(yyyy/mm/dd) Time(UTC) Time(local Lat. Lon.

2018/04/23 16:09:11.6 20:39:11.6 35.966 53
2018/05/11 09:05:59.3 13:35:59.3 35.744 54
2018/05/22 13:51:04.5 18:21:04.5 36.65 54
2018/05/22 13:57:23.0 18:27:23.0 36.683 54
2018/07/06 09:57:21.8 14:27:21.8 36.079 54
2018/07/12 21:49:46.8 02:19:46.8 36.777 55

LS)K""))J oLi.M.Cbgf u.:l.w )‘

Depth Mag. Ref. Region
357 15 4.2 IIEES Semnan Province, 45 km North of Semnan
193 18 3.3 IIEES Semnan Province, 49 km South-wWest of Damghan
709 15 3.9 IIEES Golestan Province, 32 km South-wWest of Ali Abad
739 16 3.2 IIEES Golestan Province, 27 km South-wWest of Ali Abad
835 14 4.4 IIEES Semnan Province, 40 km South-West of Shahrud
188 7 3.2 IIEES Semnan Province, 27 km South of Ramian
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Abstract
In this research Seismic temporal pattern, spatial pattern and spatial- temporal pattern of seismicity
(larger than or equal to 3 Richter ) in the Eastern Alborz of data over a period of 10 years and 4
months (years 2008—-2018) were statistically evaluated. For this propose, Time series analysis and
modeling used to find the data generating pattern. spatial and spatio-temporal study of seismic
data are classified into three groups of geostatistical and grid data and point patterns according
to the location of the data and the random variable studied. In this research, we use spatial point
patterns and the laplace approximation of closed packed nest (INLA) models to fit LGCP models.
fit statistical analyzes on seismic data larger or equal to 3 richter East Alborz zone by magnatude,
depth and logarithm of energy using time series methods, model IMA (1,1) on data In terms of
magnitude and model MA (1) in terms of depth and model ARMA (1,1) in terms of logarithms
energy. According to the MINITAB, seismic software outputs obtained for the next 5 seasons with
a magnitude of 3.6 and a depth of 14.50 Km and a logarithm of energy projected for the next 5 sea-
sons with the least logarithms, we have the energy of 14.22 erg and the highest energy log of 17.68
erg. Earthquake scattering shows the activities of Caspian, North Alborz, Allah Band, Shahrood,
Damghan, Semnan, Troud and Astane faults and by far from the mentioned faults And the risk of

seismic activity is reduceding.

Keywords: Seismic Time Pattern, Seismic- Spatial Pattern, Time Series Analysis, Dot Patterns,
Cox Loggaussian Processes, Laplace Approximation Closed Nest, Spatio-temporal Seismic Pat-

tern.
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