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F1 1960 E£RRZEHMR V=6 HESHMMESIRE
Tab.1 Parameters of the M=6 earthquakes in Yunnan since 1960

- R R BRhiE . 343 RETXI  HURATAL
£-A-H en/(°) A/ (°) M FAKFME X
1 1961 - 06 — 27 27°48' 99°42’ g 6.0 Lt I
2 1962 -06 - 24 25°18’ 101°06' Cap il 6.2 B I
3 1963 -04 - 23 25°42' 99°30’ Vi ST} 6.0 b3 I
4 1965 - 07 - 03 22°18' 101°24" 58 &) 6.1 \'
s 1966 - 02 - 05 26°12' 103°06' I 6.5 I
1966 - 02 - 13 26°06' 103°12’ | 6.2
6 1966 - 09 - 28 27°24' 100°12’ I ZREE 6.4 B I
7 1970 -01 - 05 24°06' 102°36’ N 7.8 SeBIER I
8 1970 -02 - 07 23°00’ 100°48’ LN 6.2 SeBIER I\
0 1971 - 04 - 28 22°54' 101°00’ )58 diiile 6.7 - v
1971 -09 - 14 23°00’ 100°48’ LE 6.2
10 1973 -08 - 16 22°49' 100°58’ LE 6.3 \'
11 1974 -05 - 11 28°12' 103°54' K% 7.1 B I
12 1976 - 05 -29 §j°§2' ggoj:, ﬁg ;Z =R I
B e nin ay o s ca  EWER
14 1979 -03 - 15 23°06' 101°12' SN 6.8 2 \'
15 1984 -04 - 24 22°05’ 99°18’ Fmd 6.0 B il|
16 1985 -04 - 18 25°54' 102°50’ B 6.3 SeBER ||
17 1988 - 11 - 06 22°50’ 99°43' Ny 7.6 " -
1988 - 11 - 06 23°23' 99°36' B 7.2
18 1992 - 04 -23 22°25' 98°57’ npzrgjfgiﬁ 6.7 - "
1992 -04 -23 22°37' 99°04’ I 6.8
19 1993 -01 - 27 22°56' 101°05’ s 6.3 SeBE R \'
20 1994 -01 - 11 25°05’ 97°19’ s 6.7 B il|
21 1995 -07 - 12 21°59’ 99°04' TV 7.3 il|
22 1965 - 10 - 24 25°50’ 102°19’ RE 6.5 B I
23 1996 - 02 - 03 27°18’ 100°13’ WYL 7.0 b I
24 1998 -11-19 27°14' 100°59’ T 6.2 B I
25 2000 - 01 - 15 25°35’ 101°07’ k& 6.5 B I
26 2001 - 10 -27 26°14’ 100°34’ A 6.0 B I
”7 2003 - 07 -21 25°57' 101°14' Fak 6.2 - I
2003 -10 - 16 25°55' 101°18’ Kk 6.1
28 2007 - 06 - 03 23°03’ 101°01’ T 6.4 \'
29 2009 - 07 - 09 25°36' 101°06’ Wk 6.0 B I
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B1 =dMks M=7RErR#t2E
(a) ZmBIFEMKIE; (b) ZBIFERKIEESD;
(¢) ZHERAR/NTEAETFHRK R 25% &
Fig. 1 Precipitation and time process of

M =7 earthquakes in Yunnan

(a) Mean annual precipitation in Yunnan; (b) Difference of
mean annual precipitation in Yunnan; (c¢) Number of

stations in where the annual precipitation

is lower than 25% of average
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Fig.2 Epicenter distribution and zoning of M =6
earthquakes in Yunnan since 1960
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B2 1960 4E LIK =P M =6 HiRRE oA
K, EEEAN 5% MR s KB A F 4
AN, P DI B MK SRR

[ X: ZXZEGIHX (& 2), 1960 411
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BREKEERTERIME, HA 1961 454 6.0 4
#1976 . TH6. 7. 6.4 FUBFRET 1 FREH

B IR A /N TS 8 4E . 1962 4F 25 B R 43 b X
#HER R, RAHILEERH; 1963 4, #
Vi I G RAET A 6.0 KB, 7Ebk
T, KRB, AR 6 %L LB EAR], B
MHEH X H BT KR Z ISR, R K
KT F-HIREKE I 20% 1 2y 78 b X 9 85 570
NHZIX 80% 1) 6 2 L) bR AT 1 42, B Mz
XM KFER B R R (K 3),

A3 ABLMRERSM=6RENT=aEKTEALATER
(a) 1961 4EH4g 6.0 FHARHT 1 45 (b) 1962 4EEgH 6.2 FHIRHT L 4F; () 1963 £E7K-V-HIfR 6. 3 RHIRHT 1 45
(d) 2000 4EBk22 6.5 RHIFEHT 1 475 (e) 2003 4ERPK 6.2, 6.1 FHRAT 1 4F; (f) 2009 £EPRE 6. 0 FHFEHT 1 47
Fig. 3 Spatial distribution of precipitation in Yunnan before part of M =6 earthquakes in northwest Yunnan
(a) Zhongdian M6. 0 earthquake in 1961; (b) Nanhua M6. 2 earthquake in 1962; (c) Yongping M6.3 earthquake in 1963 ;
(d) Yaoan M6.5 earthquake in 2000; (e) Dayao M6.2 and M6. 1 earthquakes in 2003; (f) Yaoan M6.0 earthquake in 2009
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2]

B4 mdAFBKE
(a) 1970 4FE MG HURAT 2 475 (b) 1970 4FEMHIRAT 1 4F;5 (o) 1966 4EFR)I]
6.6, 6.2 FHIFRHT 1 4F; (d) 1973 £ RKT. | HHRHT 1 4
Fig. 4 Distribution of precipitation before part of M=6 earthquakes in east Yunnan
(a) Precipitation in 1968; (b) Tonghai earthquake in 1970; (c¢) Dongchuan M6. 6
and M6. 2 earthquake in 1966; (d) Daguan M7.1 earthquake in 1974.

101° 103° 105° 99° 3 108° 97°)

p1° S

BS5 By, REREFRS M=6 EWNBEARETFERLH
(a) 1976 SFJBE 7.3, 7.4 ZHBAI 3 4E; (b) 1976 FFIpBR 7.3, 7.4 ZHBAT 1 45; (c) 1988 4R 7. 6 HHUTZHT 1 4F;
(d) 1995 FEFFET. 3 FHRHT 1 485 (e) 1984 FFi%E 6. 3 FHBAT 1 485 (1) 1992 SEhHIAIE 6.9, 6.8 FIMRA] 1 4F
Fig.5 Spatial distribution of precipitation departure before part of M=6 earthquakes in Tengchong-Lancang seismic belt
(a) Precipitation in 1974; (b) Longling M7.3 and M7. 4 earthquake in 1976; (c) Lancang M7. 6 earthquake in 1988
(d) Menglian M7. 3 earthquake in 1995; (e) Menglian M6. 3 earthquake in 1984 ;

(f) Sino — Burmese border M6.9 and M6. 8 earthquake in 1992
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VX: Z#X EEEBF, LHMEX, 1960
LDk, EXILRE 6 UL MR T H, Hh34H
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BT MK Z B R

H6 BF, SHBERES M=6 ENEKFFLH
(a) 1965 4ERBF 6.1 GHRET 1 4F; (b) 1971 4£FF 6.7, 6.2 FHRHT 1 4F;
(c) 1979 55 TH 6. 8 FHURAT 1 455 (d) 2007 457 6. 4 FHPHMRAT 1 4
Fig. 6 Distribution of precipitation anomaly before part of M=6 earthquakes in Simao — Puer seismic zone
(a) M6.1 Simao earthquake in 1965; (b) M6.7 and M6. 2 Simao earthquake in 1971;
(¢) M6.8 Pu’er earthquake in 1979; (d) M6. 4 Ning'er earthquake in 2007.
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Preliminary Analysis of Correlation between the Precipitation
and the M =6 Earthquake in Yunnan

LIN Hui', GU Ning-jie*, LIN Jia-ni’
(1. Earthquake Administration of Yunnan Province, Kunming 650224, Yunnan, China)
(2. Earthquake Administration of Guandu District, Kunming 650200, Yunnan, China)
(3. School of Physics and Engineering, Sun Yat-sen University, Guangzhou 510275, Guangdong, China)

Abstract

Analyzing correlation between annual precipitation and the M =6 earthquakes in Yunnan since 1960, we
find that when the mean annual precipitation in Yunnan is less than 1 000 mm, or the number of the stations
whose annual precipitation anomaly is lower than 25% is larger than 20, the corresponding probabitity of M =7
earthquake in Yunnan in the following year is only 25% and 33% respectively. The correlation between the
drought anomaly and the M =7 earthquake isn’t significant. Analyzing the spatial distribution of precipitation in
Yunnan, we find that one year before the M =6 earthquakes more than 80% of the total, the annual precipitati-
on near the epicenters of the earthquakes is 20% higher than the average. The correlation between the flood a-
nomaly and the M =6 earthquakes happened in Yunnan is significant. We think that the precipitation loaded on
the crust may trigger the earthquake, but it is only a modulator. The intrinsic factor is decisive for the earth-
quake.

Key words: annual precipitation; M =6 earthquakes; correlation; Yunnan



