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Fig.1 Anomalous distribution of intensity in Lijiang basin
caused by the 1996 Lijiang Earthquake (MMI).
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Fig.2 Topographic map of Lijiang basin, showing the
location of seismic exploration profiles. Asterisks indicate
shot points and observation sites. Note that E-W profile
crosses the Xueshan fault on the west edge and NW-SE
profile crosses the Lijiang-Jianchuan fault in the southern

part.
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Fig.3 Spatial distribution of peak period (Tp in s) of
horizontal-to-vertical spectral ratio (H/V) for fundamental
mode of microseisms. Cross sections along N-S and E-W
directions are shown. The depth to bedrock at the site with
Tp=4.5s is estimated at 1250m using the phase velocities
of Rayleigh waves. Note the abrupt change in peak period
at the west and east edges of basin. No remarkable
changes are observed across the Lijiang-Jianchuan fault in
the southern part of the basin. STN denotes the Lijiang

Seismic Station.
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AMP. x 4ch A/D converter
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Controller site (Transmitter)

Observation site

Fig.4 Block diagram of Radio-controlled Seismograph System used for seismic exploration. "Controller

site (Transmitter)* on the left side was installed in the Lijiang TV broadcasting office on the top

of the Elephant mount situated to the east of the basin, and "Observation site" on the right side

was set at each of 20 observation sites.
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Fig.5 Paste-up of seismograms for NW-SE profile

recorded from NW-shot.

FTEIES) . TRED b L—RTAHPEOHEEE -
KHRESNZBANGATOERSE, HWUO ML —R34
WEBELFEPELILUBEES CREILAZBAR
TOREKTHD, IroHLMR L I, HHEL
ORFIIHEACHERSAE L, BT IEHOR
BRSERAR L Ro TS, FROEML, o
gL RBEOTLFZICHLRBH O, HEEIC L 5B\
CEERHOEEETHRL TS, AREOBRKET
X, PEABIOEROLEMTOMNSEL L,

Fig6a i3, LW —BRIRIC OV TORJERZ,
4.1km/s T reduce LTELELDTHS, ik kD
I, YHMEELRROBRICERINL TV REK
(S-shot) MM I RME L LTHW BRI, TE)-TH#)

—170—



Reduced P-wave travel times for NW-SE profile
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Fig.6a Reduced P-wave travel times for NW-SE profile.

In place of very weak SE-shot, S-shot was used as a

reverse shot.
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Fig.6b Reduced P-wave travel times for EEW
SW and SE indicate travel times at the Lijiang Seismic

profile.
Station from W- and E-shots, respectively.
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Fig.7 Comparison between observed (X) and calculated
(+) P-wave travel times from NW-shot for NW-SE
profile (upper panel), and corresponding structural model

and ray diagram (lower panel) .
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Fig.8 Same as Fig.7, but from W-shot for E-W profile.
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Fig.9 Bouguer gravity anomalies in the whole Lijiang basin estimated with assumed density of 2.0g/cm3.

Contour interval is 1 mgal. The locations of Lijiang Seismic Station(S) and the shot points for

seismic exploration are shown.
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Subsurface structure of Lijiang Basin, Yunnan Province, China,
obtained through microseism measurements, seismic exploration and gravity survey
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Synopsis

Array observation of microseisms (long-period microtremors), seismic-refraction exploration and
gravity survey were conducted to investigate the subsurface structure of Lijiang basin, Yunnan, China.
Special attention was given to the relation between the configuration of bedrock and the anomalous
distribution of damage to wooden houses and RC buildings in the basin caused by the M7.0 Lijiang
Earthquake of February 3, 1996. Microseisms were analyzed with horizontal-to-vertical spectral ratio (H/V)
method and spatial auto-correlation method. The results were reported by Morikawa et al. (1998a) and
Akamatsu et al. (1998). The seismic exploration was performed along E-W profile crossing the central part
of the basin and NW-SE profile crossing the southern part. Observed P-wave travel times were interpreted
using 2D seismic ray-tracing method developed by Cerveny et al.(1977) to determine the velocity
structures along the profiles. The gravity measurcments were carried out at 130 sites inside the basin,
mainly in its central and southern parts. Terrain and Bouguer corrections were conducted within a distance
range of 60km. Three dimensional two-layer model of density structure was obtained using an inverse
method developed by Komazawa (1984) .

The obtained structural models still remain preliminary because of poor constraints on velocity
distribution in the bedrock and the lack of gravity data on sumrounding mountains; there is a difference in
the estimated depth to bedrock in the basin between the velocity and density structural models. However,
both models suggest that, the bedrock subsides steeply along the west edge of basin. This is probably
related to vertical displacements of bedrock across the Xueshan fault which runs near the west edge of
basin in the N-S dirction and is considered to be a seismogenic fault of the 1996 Lijiang Earthquake. It is
important to note that, the most severe earthquake damage in the basin was found not on the west edge but
in the areas situated about 1.5km apart from the edge. This situation reminds us of the similar damage
distribution in Kobe-Hanshin area caused by the 1995 Hyogoken-nanbu {Kobe) earthquake. On the other
hand, no significant change in the configuration of bedrock was found across the Lijiang-Jianchuan fault
which runs through the southern part of basin in the NE-SW direction, thereby implying that the
displacements across the fault is mainly of strike-slip type. It is suggested out of this that, the high seismic
intensity observed in the Old Town lying on this fault should be attributed to reasons other than
configuration of bedrock; for example, to the effect of fractured rocks along the fault on seismic ground
motions.

Keywords: The 1996 Lijiang Earthquake, Anomalous damage distribution, H/V of microseisms, Two site
spatial auto-corelation method, seismic-refraction exploration, ray tracing, Bouguer gravity
anomaly, bedrock configuration
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