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The fault slip distribution of the Myanmar M, 6. 8

earthquake inferred from InSAR measurements

ZHOU Hui, FENG Guang-Cai” , LI Zhi-Wei, XU Bing, LEI Guang-Yuan

School of Geoscience and Info-Physics Engineering s Central South University , Changsha 410083, China

Abstract On 24™ March 2011, an M, 6. 8 earthquake occurred in Northeastern Myanmar, close
to Thailand and Laos. We utilize both the ascending and descending orbit ALOS PALSAR data to
obtain the coseismic deformation of this event. We also use a quadratic surface to remove the long
wavelength orbital ramps related to imprecise orbit information. In addition to phase measurement,
we also use offset-tracking technique to obtain coseismic deformation and fault trace, which can
assist to construct the fault geometry. The fault slip distribution of Myanmar earthquake is
inferred from the InSAR observation based on Okada half-space elastic model. The result shows
that there is large sinistral strike-slip in the fault concentrating in the depth above 10 km, with a
little dip-slip component. The maximum slip of 5 m is observed at a depth of 5 km. The inverted
seismic moment is 2. 49X 10N « m (M,6. 8).
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Table 1 Earthquake mechanisms from different earthquake institutions

fi BRI HECN) ZECE A R TR (k) A1 ) 1A RV Q) R M.
USGS 20. 687 99. 822 8 250 86 -2 6.9
Harvard 20. 65 100. 06 12.6 70 86 10 6.8
CENC 20.673 99. 882 8 68 87 10 6.7

AR 20. 66 99. 96 - 70.5 86 6.28 6.8
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Fig. 1 Tectonic background of the Myanmar earthquake
(a) Active faults of the study region. The dark red frame represents the area of the Myanmar earthquake. The red-white balls show the
earthquakes with magnitudes equal to or more than 5. 0 in recent 35 years. The black-white ball denotes the focal mechanism of the M,6. 8
earthquake on November 11th, 2012. (b) The tectonic background of the area denoted by the dark red frame in Fig. (a). The topography
is 90 m resolution SRTM DEM. Blue dashed frames indicate the coverage of the ascending and descending ALOS PALSAR data (Every
scene covers 70 kmX 70 km) ; yellow star is the epicenter from CMT; black line represents the inferred fault rupture. Focal mechanisms
from USGS and CMT are shown in red-white circles. Circles in black-white color denote the focal mechanisms of the M,,5. 7 aftershock on

March 24th, 2011 and M,5. 0 aftershock on March 25th, 2011, respectively.
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Fig. 2 The ascending and descending pass cosesimic displacement interferogram of the Myanmar earthquake

(a) and (b) indicate before orbit ramp correction; (¢) and (d) indicate after orbit ramp correction. Shallow pink arrows denote the look

direction from the satellites; Black line represents the fault rupture as shown in Fig. 1; Red arrows imply the movement direction besides

the fault; The epicenter from CMT solution is denoted with a yellow star; + and — signs point to positive and negative LOS

displacements respectively. Each color cycle represents 11. 8 ecm of LOS displacement.
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Fig.3 The ascending and descending range and azimuth offsets by Offset tracking technique
(a), (¢) The AZO and RO from the ascending orbit; (b), (d) The AZO and RO from the descending orbit. The epicenter from CMT
solution is denoted with a yellow star. The surface fracture line caused by the earthquake is obviously shown in the figure. Black line

represents the inferred fault rupture; Red arrows denote the flight direction of the satellites. We use a 64 X256 search window size and a

6 X 18 sampling interval to obtain the offsets.
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Fig. 4 The quardtree resampling results of the ascending and descending cosesimic displacement field

(a) The ascending results; (b) The descending results. We choose the minimum window size of 8 and the maximum window size of 128.

After resampling the number of datapoints reduced to 386 in the ascending interferogram and 503 in the descending interferogram, 0. 01 %

of the original number, greatly improving the inversion efficiency.
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The slip is primarily concentrated in the depth of 0~10 km of the fault plane. The maximum slip of 5 m is observed at the

depth of 5 km. At the same depth there is a another peak of 3. 14 m of slip located on the right side of the fault plane.
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Fig. 7 The residuals between the InSAR prediction and observation

The ascending residuals before (a) and after (b) the pure left lateral constriction on the slip model; the descending residuals before (¢)

and after (d) the pure left lateral constriction on the slip model. The black arrows denote the flight direction of the satellites.
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