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Fig. 1 Distribution of seismometric stations before the Mg6.2 Ninglang earthquake
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the Ms6.2 Ninglang earthquake
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Fig. 3 Isoseismal map of the Ms6.2 Ninglang earthquake
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Fig.9 Epicentral distribution of the Ms6.2 Ninglang earthquake sequence
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Table 3 Focal mechanism solution of the Ms6.2 Ninglang earthquake
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Fig. 10 Focal mechanism solution of the Ms6.2 Ninglang earthquake
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Fig. 13 Diagram of monthly frequency of M =3.0 earthquakes within 300km from the epicenter
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Fig. 14 Curve of frequency of M =3.0 eartquakes around the epicenter area
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Fig. 19  Curve of monthly mean value of water level at Lijiang station
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Fig. 20 Curve of monthly mean value of water level at Zhaotong station
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Fig. 22 Curve of daily mean value of water temperature at Midu station
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Fig. 23  Curve of daily mean value of water temperature at Zhaotong station
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Fig. 24 Curve of 10-day mean value of radon content in groundwater at Xichang station
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Fig. 25 Curve of 5-day mean value of radon content in groundwater at Xiaguan station
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Fig. 26 Curve of 10—-day mean value of radon content in groundwater at Nanjian station
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Fig. 27 Curve of daily mean value of radon content in groundwater at Liuku station
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Fig. 28 Curve of 10-day mean value of mercury content in groundwater at Xiaguan station
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Fig. 30 Curve of 10—-day mean value of mercury content in groundwater at Chuxiong station
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Fig. 31 Curve of 10-day mean value of mercury content in groundwater at Baoshan station
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Fig. 32 Curve of 10-day mean value of HCO3 in groundwater at Baoshan station
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Fig. 33 Curve of daily mean value of apparent resistivity at Yuanmou station
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Fig. 34 Curve of 5-day mean value of magnetic declination at Yongsheng station
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Fig. 35 Curve of daily mean value by watertube tiltmeter at Yongsheng station
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Fig. 36 Curve of 10-day mean value by quartz extensometer at Yongsheng station
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Fig. 37 Curve of daily mean value by quartz extensometer at Dukou station
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Fig. 38 Curve of daily mean value by watertube tiltmeter at Dukou station
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Fig. 39 Curve of daily mean value by quartz pendulum tiltmeter at Dukou station
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Fig. 40 Curve of daily mean value by quartz pendulum tiltmeter at Xichang station
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Fig. 41 Curve of 10—-day mean value by watertube tiltmeter at Yunlong station
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Ninglang Earthquake of Mg6.2 on Nov. 19, 1998

1n Yunnan Province

Liu Xiang, Tang Cai, Ma Dianjun and Chen Yan

Seismological Bureau of Yunnan Province

Abstract

An earthquake of Ms6.2 took place on Nov. 19, 1998 in Ninglang county, Yunnan province.
The macroseismic epicenter was located around the area of Daerdi village, Lanniqing township,
Ninglang county. The intensity was VIl in the meizoseismal area. Most houses in the epicentral
area were damaged, houses of 14337m” were destroyed and houses of 355443m” were severely
damaged. 5 people were killed, 228 people were severely injured and 1372 people were slightly
wounded in the earthquake-stricken area that included Yanyuan county in Sichuan. The
economic loss was 503.14 million Yuan, including the loss of 50 million Yuan in Sichuan
province.

The earthquake sequence was of foreshock—mainshock—aftershock type. 2426 earthquakes
of M =1.0 occurred in the epicentral area within 3 months before the mainshock and the largest
one was of Ms5.3. The aftershocks decayed normally. The largest aftershock was of Ms5.0 and
the area of aftershocks extended in NW direction. The focal mechanism solution showed that the
nodal plane [ was in NW direction, and P was in NNW direction. It is suggested that the
earthquake was caused by the right lateral displacement of the active fault in NNW direction
under the action of the principle compressive stress in NNW direction. The Luguhu - Paomaping
fault in NNW direction was the seismogenic structure of the earthquake.

There were many seismic stations near the epicenter area. Within 300km of the epicenter there
were 44 seismic stations, 32 of them with seismometric observation and 37 of them with
precursory observations. There were 26 anomalies of 10 items before the mainshock. Among them
there were 6 anomalies in seismic activity and there were 20 anomalies in other precursory
observations detected at the observation stations. The precursory anomalies at the observation
stations increased obviously in the area surrounding the epicenter within seven and half months
before the mainshock. The number of precursory anomalies increased again three and half months
before the mainshock what caused mainly by anomalies of rise and fall of the groundwater level

and tilt. At the same time activities of small shocks increased gradually around the epicenter and
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some swarms of small shocks occurred. Among them, a swarm in the earthquake preparation
area was significant and showed characteristics of direct precursory swarm.

The correct earthquake forecasting were made by the Seismological Bureau of Yunnan
Province and the Ninglan Seismological Bureau before the earthquake. Leaders from the local
government paid much attention to the prediction and took many emergency measures to
mitigate the earthquake disaster. Those measurements had gained significant economic and
social benefit.



