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Source parameters of the 2008 Geérzé M,,6. 4 and M5.9

earthquakes from InSAR measurements
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Abstract On 9 January 2008, an My6. 4 earthquake struck Gérzé, Tibet of China, followed by
40 aftershocks with magnitudes equal to or greater than 3.5, including the biggest one with My5. 9
on 16 January 2008. Two tracks (1 ascending and 1 descending) of ENVISAT ASAR data were
processed to precisely determine the locations and amplitudes of coseismic surface displacements
firstly. Then the coseismic displacements were inverted to build uniform dislocation models and
further distributed-slip models in an elastic half-space. The inverted results suggest that the
My 6. 4 main shock is associated with a west-dipping fault plane with a strike of 218° and a dip of
52°, while the My5. 9 aftershock is related with a west-dipping fault plane, 3. 2 km west to the
main fault, with a strike of 200° and a dip of 59°; and the peak slip of 1.9 m is located at a depth

of 7.6 km in the main fault, whilst the maximum slip of 1. 0 m is observed at a depth of 3.9 km
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in the aftershock fault plane.
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Table 1 Source parameters of the 2008 Gérzé (Tibet) main shock and biggest aftershock
L W T Rl
] D/km Mw 3k iR
Lon/C°E)  Lat/(°"N) T 0/ i o/ W A/CY FEW 0/C) sl o/ () WA/
20080109 85. 32 32. 30 13.3 206 46 —75 6 46 —105 6.4 Harvard
20080109 85. 31 32.34 7.0 204 43 —63 349 53 —133 6.3 USGS
20080116 85.29 32.35 12 198 46 —93 23 44 —87 5.9 Harvard
20080116 85. 28 32. 38 5.0 220 50 —125 352 52 —125 5.7 USGS

7 s Harvard #%& [ http://www. globalemt. org/CMTsearch. html; USGS #2¢ [ http://neic. usgs. gov/neis/sopar/ . £F Fif 6] & 2008-12-17.

K1

2008 4 P 5 24 U] 3 72 52 P XM 3 7 ST
Ca) B0 3 7% B IR A FE 40 3 5 ASAR FHL5 R0 06 R 0 3 5 X 385
(b) T 7% 25 J S FL R B3 30 4F 5. 0 ZR L #4075 .

Tectonic map of the epicenter area of the 2008 Gérzé earthquakes''

Fig. 1
(a) Locations of the 2008 Gérzé main shock and its aftershocks as well as the extents of the InSAR data
for this study delimited with the two black rectangles; (b) Distribution of the earthquakes

with magnitudes equal to or greater than 5.0 in Tibetan Plateau in the past 30 years.
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Table 2 ENVISAT ASAR data used in the InSAR analysis
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Fig. 2 Coseismic interferograms and their profiles for the 2008 Gérzé earthquakes
(a) Interferogram ifm-1 : 070328 ~080206; (b) Interferogram ifm-2 : 071123~080201; (c) Profiles of ifm-1, ifm-2 and topography.
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Fig. 3 The inverted results based on the single-fault uniform models, observed interferograms,
modeled interferograms and residual interferograms
The 3D SMA, SMD and SMAD models are shown in the first row; A-InSAR and D-InSAR in the second row indicate ascending and
descending interferograms, respectively; The third row shows the modeled interferograms using the ascending (SA) and descending
(SD) geometries, respectively, and the last row shows all the corresponding residual interferograms. SMA: Single-fault Model
derived from Ascending interferogram; SMD: Single-fault Model derived from Descending interferogram; SMAD: Single-fault
Model derived from both Ascending and Descending interferograms; the black frames are the fault plane projected
to the ground surface, and the thick lines denote the upper sides of the fault planes.
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Table 3 Source parameters and residuals of the single fault models

FiRL s AN 6/ Mifh o/ C) WEifca/ () My D/km W/km L/km ox/cm op/cm
Lon/(°E) Lat/("N)

SMA 85. 2827 32,4442 207 46 —75 6.4 5.8 12.0 9.9 7.1 10.4

SMD 85.2972 32.4452 215 58 —76 6.5 8.8 13.1 6.7 6.1 6.2

SMAD 85. 2896 32. 4410 211 48 —75 6.4 6.2 9.0 4.3 5.7 8.0
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Table 4 Source parameters and residuals of the double-fault models

(VA
[Eie Em 0/ Mo/ WM A/C) My D¢ /km W/km L/km or/cm  op/cm
Lon/(°E) Lat/(°N)
85. 3039 32.4260 217 56 —34 6.5 7.6 12.5 6.4
DMA 2.4 5.2
85. 2758 32. 4489 177 59 —133 6.3 5.4 4.7 11.8
85. 3038 32. 4425 219 54 —84 6.4 8.1 11.4 8.5
DMD 5.2 3.4
85. 2817 32. 4565 204 69 —77 6.0 4.0 2.0 7.7
85.2952 32.4379 218 52 —63 6.4 7.6 12. 1 9.1
DMADI 3.2 3.3
85. 2757 32.4548 200 59 —83 5.9 3.8 2.5 8.3
85.2926 32.4386 216 50 —67 6.4 7.7 12. 8 8.4
DMAD2 3.1 3.4
85.2793 32.4477 8 27 —119 6.0 3.7 1.3 8.5
85. 3000 32.4338 218 52 —61 6.4 7.6 14 11
DMAD = 2.5 3.2
85.2768 32.4544 200 59 —80 6.0 3.9 6 11
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