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Sichuan — Yunnan region from 1966 to 2021
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AR DRASC AL TN L 2 AT R ey L S it B
2.2 HEEERIENHFATK

TS 2] G, T 24 S EOR TR Y
Fr1 R TR0 R TR () £ 25 BEAT 2% G PR, TN 2
W R B B AN R bR, BN, KW
DR 5 A HE T 2R 99. 9%, {HLX Rl ik A B
MIRIEHFE R 0.1% , Bz, BIEASHE AR T
W, ECERI AT AN HBASAR SRR 1) 1 B 2R A i
iK% 99.9% , R, X0 R AR A ERcHE (40

@ BE/MBED 2019, PR Q@——BIREW S B4 . hitps: //blog. csdn. net/ cindy407/ article/ details/93300235.
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R B R (e BRSO 22 BRI ), AT
B R AE T B S BT M 3 R 1 UF R 2 A SR BR
MY, MR PR TR e WA SRR, T e
SLTCHE b AR (1) 3 A B AR T 7 51 A 3 E ) B
v, o TN T B A A8 T B 2 Rk AR B R M
2T RE B E B A CF T3k 80% A (iR,
2015) , i, A SCH IR VA R E SO 22 1 A
FEAR ARE 2 WP AL T AL RE

XPFARSCW MW =K Ry (2R, F
R PRSI IREHFEREL T —143 x3 %
¥, FHRIC SR S AR A FUIN 45 5, v [ 19 4T
FORETE , PIFRRFMAE, 458RAG 4 Fh. TP,
TN, FN| FP, EFHRE T 8 F 43 503K T 45
R EHI (True 8 False) , 5 —A~FHF N 5
P AR R T 45 R ( Negative 1% Positive ) , H K
HWE 2,

®2 REEESHRESXHR

Tab.2 Parameters of a confusion matrix and their meaning

2R ik
TP True Positive, M4SN IE H 55 SCAF5T, BISERR M IE

TN True Negative, ?ﬂ(ﬂﬂgﬁﬁﬁﬁﬂ'i%%*ﬁﬁ, B Sz bR A 6
FP False Positive, P45 A IEA S FHLARF, RISLBRHA f

FN  False Negative, FIUEEHE N GFHSFIARF, WSFRAIE

@ Miracle. 2021. #l 2§ 2%
119632707.

FETFIRVE BRI o] A PEA FR b, ARSI B
A7 P Vi 1A 2R Accuracy | A UER Precision, B4F Re-
call = A~48%5, HITHE AT .

TP + TN

Accumcymtal:TP+FN+FP+TN <3)
. TP
Precision = TP + FP (4)
TP
Recall = TP+ FN (3)

HERR R IR T A BN IE R (R IERMGR)
AOREAS (5 SRR B LE A9, AR A B T 00 o e
JE 5 AR O TE I O 1E AR AS o i T Sy
TEBIREAS L AB], AR 0] TE AR A 235 2R o i) 33 00 v 7
FEJE ;A4 A IR TN O IE A RE A o 42 B S PR
HIERBEAS L], AR SERR A IE A R A v Bl Tt
NIEREA IR,

3 4 TR 0 h BUis 4R VRS R L 4R AR
SR BOIRVE HE M S VE M H8 R T B4 2R RS PR
WERFFAIEM b, b T ERBF A AR BR R,
PRI ) A 2R i o R AR X B, 2R
G A SRR, HAL 2 ARG 25 2 AT
PEHEBT7E N AR, #AE LB AR JL-PAR
A L ARMEAL T 22 5% TR B B 0, DR O A A Y
Hr, BEEN BN B 2 R A T A A 4 R A
AHER

IR V8 %0 B%  ( Confusion Matrix ). https: //blog. csdn. net/qq _ 39276337/ article/ details/
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®3 EREOhBREEHTREILGIFESHBRBERSH

Tab.3 A confusion matrix’s parameters with different proportional features in the O — hour dataset

FEHESHH I3 1L
10% 20% 30% 40% 50% 60% 70% 80% 90%

TRIBHEIG 280 S Y LR S

Recall_C1 R R 0.6923 0.6538 0.6538 0.6923 0.6538 0.8462 0.8462 0.8077 0.8077
Recall_ C2 FARTIER R 0.1795 0.4103 0.4103 0.4872 0.4103 0.3590 0.2564 0.3590 0.3846
Recall_C3 PIS7 R R 0.9000 0.9000 0.9500 0.9000 0.9000 0.8500 0.8500 0.8000 0.8000
Precision_ C1 REEARLA R 0.6000 0.6800 0.8095 0.7500 0.7391 0.6471 0.6471 0.5833 0.6774
Precision_ C2 FRAEE R 0.8750 0.8421 0.7619 0.7917 0.8421 0.7778 0.6667 0.6667 0.6522
Precision_ C3 PR T 3R 0.3830 0.4390 0.4419 0.4865 0.4186 0.5152 0.4722 0.5714 0.516 1
False_C1 AR AR 0.1333 -0.040 0 —0.238 1 -0.0833 -0.1304 0.2353 0.2353 0.2778 0.1613
False_ C2 FARMA LR -3.8750 -1.0526 -0.8571 -0.6250 -1.0526 —1.166 7 —1.600 0 —0.857 1 —0.695 7
False_ C3 PRA7 RIAE 43R 0.5745 0.5122 0.5349 0.4595 0.5349 0.3939 0.4444 0.2857 0.3548
Lose_ Cl R -0.1538 0.0385 0.1923 0.0769 0.1154 -0.3077 -0.307 7 -0.3846 -0.1923
Lose_ C2 F AR 0.7949 0.5128 0.4615 0.3846 0.5128 0.5385 0.6154 0.4615 0.4103
Lose_C3 PSLHARE -1.3500 —1.0500 —1.150 0 -0.850 0 —1.150 0 —0.650 0 —0.800 0 —0.400 0 -0.550 0
Accuracy_ total SR UETR R 0.5059 0.6000 0.6118 0.6471 0.6000 0.6235 0.5765 0.6000 0.6118
Accuracy_ train PIIEES SRS 0.8228 0.8819 0.9252 0.9488 0.9488 0.9685 0.9843 0.9764 0.980 3
Accuracy_ test DA i 2R 0.5059 0.6000 0.6118 0.6471 0.6000 0.6235 0.5765 0.6000 0.6118
5 cross Accuracy_ train IR s ?ﬁiy\ 0.6842 0.7544 0.7719 0.8246 0.7895 0.8246 0.8070 0.8246 0.7895
YO UFHER R
5 cross Accuracy_test W S ﬁiy\ 0.6184 0.6297 0.6849 0.6494 0.6650 0.6102 0.5787 0.5905 0.5946
YO UFHER R

HIZR 3 AT, W TZRAFES, FHESBOEE

SAE 10% ~ 50% B, 25 4 BKBEAE (0.65 ~ o

0.69) ; HHIESBHEFERAE 60% Lk FAE, Recall_Cl 172

#AFAE0.80 L b, XFFZEAFA, HR 0 >0

foFMEE R, I ST N 01 A B2 H Ay 4 R XAl fig 12.5

o LEAITUCE, FEESEIE 0 h BiREN RS 10.0

MY ), PR 60% BYSRIE S B L, 1t 7.5

AF A TR VA AR R 1B 7 BT 5.0
2.5

3 IR 25 H R IE SR 00
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Bl 8 NP 0 0 h BURERMESE  RERBEHLRMCSE T “ ERMRSE, K
TEME, NFFIESHOERIRE, HEZEAT  F, REENSHCOY40M5. 0Tyl , B3EH THER
“ M X R F IR T BT S RS 40M5. 0Tyl SRR R T AR E N M =

Fig. 7 Confusion matrix for selecting 60% feature

parameters in the O — hour dataset
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Fig. 9  Accuracy of decision tree model test set

at different periods after an earthquake
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Research on the Importance of Feature Parameters in Seismic Sequence
Type Determination in Sichuan-Yunnan Region Based on Decision Tree

ZHAO Xiaoyan', JIANG Haikun®, MENG Lingyuan®, SU Youjin', HE Suge'
(1. Yunnan Earthquake Agency, Kunming 650224, Yunnan, China)
(2. China Earthquake Networks Center, Beijing 100045, China)

Abstract

Based on the catalog of 225 earthquakes with magnitude 5 or above, the catalog of earthquake sequences,
and the focal mechanism of the historical earthquakes in Sichuan — Yunnan region from 1966 to 2021, and referring
to the previous research and practice on the estimation of the tendency of the aftershock activity, 10 sample data-
sets for the judging features of the earthquake sequence types have been constructed. According to the earthquake
sequences types—swarm type, mainshock-aftershock type, as well isolated type—three labels have been
made. After processing the imbalanced state and the missing state of the feature parameters, a decision tree model
was used to study and analyze the importance of feature parameters. The results showed that there were differences
in the importance categories of the feature parameters in different periods. As the sequence data increased, se-
quence type judgement relied more on dynamic sequence data; the parameters related to the main shocks’ focal
mechanism and the main shocks’ parameters had a high contribution rate to the sequence classification, while the
contribution rate of sequence parameters was extremely low. In overall, the results provided by the model are con-
sistent with the actual empirical prediction methods. The above results can provide some ideas for the preliminary
screening, exclusion, and selection of the complex and numerous feature parameters.

Keywords: earthquake sequence type; machine learning; characteristic parameters; decision tree



