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Fig. 1 Block diagram for judging earthquake risk by human-computer interaction

1. work area monitored, 2. learning and establishing model, 3. observation data, 4. catalogue of
earthquakes, 5. study of carthquake examples, 6. elimination of noise from data and filter pro-
cessing, 7. calculation of parameters of seismicity, 8. samples with ecarthquake occurrence, 9.
samples with no earthquake occurrence, 10. quantity index of individual observation anomalies,
. judgement of the state of anomalous changes and features, 12. environmental factors includi-
ng sunspat activity and change in the earth’s rotation velocity 13. information about the tectonic
background in this region, 14. information about seismicity and precursors, 15, determination of
fecognization mark of seismicity and precusors, 16. information about tectonic background for each
strong earthquake, 17. environmental factors for each strong carthquake, 18.

selecting vectors of
recognization mark X, 19. determination of vector coefficient matrix, 20.

,l\carning process-establi-
shing combination recognization model, 21. calculation of weight vector W, calculation of discri-
minating values Ry,R,,R, 22. same as 19,23. calculation of discrimiinating value of monitering
area R, 24. determination of discriminating type of monitering area (danger or no-tanger), 25.

conclusion of prediction and responsible measure,
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Table 1 Index of various precustory anomolies
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Table 2 List of moderate-strong earthquakes with precursor
observation data in North China (Since 1969)

B A.R) HE ZE B A
1969.7.18 38°2’ 119°4 7.4 B
1975.2.4 40°7" 122°7' 7.3 b9
1976.4.6 40°10 112°10 6.2 FaMAE R
1976.7.28 39°6’ 118°2' 7.8 =i
1979.7.9 31°28 119°16 6.0 &M
1979.8.25 41°12 108°03’ 6.0 HFA
1981.8.13 40°30° 113°25 5.8 FH
1981.11.9 37°26' 114°58" 5.9 e
1983.11.7 35°17" 115°36° 5.8 HE
1984.5.21 32°28° 121°35' 6.3 e
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Fig; 2 Scheme of sample areas and to be estimated areas for which earthquake risk solid-line re-
ctangles represent sample areas where earthquakes (M > 5.8) occurred; broken-line rectangles re-

present sample areas with precursory anomalies but no earthquakes; shaded rectangles represent
areas for which seismic risk to be estimated
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Table 3 discrimination results for various areas

18 AR RETHIIX

Fs RiE XS R S R
1 B 7.872 A 0 1 2,549
2 A 7.872 B 8.344 11 8.344
3 FadkR AR 7.190 C 4.864 11 1.864
4wl 10.521 D 6.003 v 3.454
5 EEM 10,521 E 0 v ]
6 HE 13.098 F 0 Vi 2.549
7 OFHE 6.78€ G 2.651 VII 2.651
& = 6.786 H 0 VI 1]
9 W& 7.315 1 0.803 X 0.803
10 F#E 6.388

x4 FHMREEAMEESERAFDLIOLE G
Table 4 Ratio of appearance of various anomalous for sample
ereas with earthquakes and sample areas with no earthquake
ks EHBHAD N ELBRAENLA

b-1E 0.80 0.22

RERRK 0.80 0.33

/NRIFEE I 0.80 0.33

REDESHE 0.50 0.22

AREELEY REERNIX 0.50 0.11

KA 0.80 0.44

MFEFELE 0.50 0.33

B, PH 48 0.70 0.44

K& 0.40 0.22

SERE 0.80 0.35

MEBRFEBEAE 0.66 0.22

KMED 0.70 0.44
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METHOD OF JUDGING EARTHQUAKE RISK TREND
BY HUMAN-COMPUTER INTERACTION
WITH A REAL EXAMPLE

ZHANG YINGZHEN SU SHENGPING AND ZHANG GUOMIN

(Center for Analysis and Prediction, State Seismological Burean)

Abstract

Based on pattern recognition, using observation data for various precursors, in-
cluding miero-seismieity, erustal deformation, earth resistivity, ground water level,
radon content, we propose a method to judge earthquake risk trend by human-compu-
ter interaction. According to observation data before and after earthquakes and pre-
cursor phenomena predicated by models of earthquake forerunmer, the quantitative
index of precursor anomalies have been determined. Then the combination of the al-
gorithm CORA-3 of pattern recognition with Fisher’s linear discriminant function
have been used to judge the coming earthguake risk trend. As an example, sample
with earthquake, sample with no-earthquake and sample that needs prediction in North
China have been diseriminated from each other.



