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Abstract  

On 8 August 2017, an Ms 7.0 earthquake occurred on a buried fault extending to the 
north of the Huya fault. Based on the coseismic deformation field obtained from 
Interferometric Synthetic Aperture Radar (InSAR) data and a series of finite fault 
model tests, we proposed a brand new two-fault model composed of a main fault and a 
secondary fault as the optimal model for the Jiuzhaigou earthquake, in which the 
secondary fault is at a large obtuse angle to the northern end of the main fault plane. 
Results show that the slip distribution is dominated by sinistral slip, with a significant 
shallow slip deficit. The main fault consists of two asperities, which is bounded by an 
aftershock gap may representing a barrier. In addition, we find that most of the 
aftershocks were located down-dip of the high-slip areas and laid in stress shadows. We 
deduce that the aftershocks may be controlled by the background tectonic stress field, 



and may be related to the velocity-strengthening zones.  

Keywords Jiuzhaigou earthquake, Fault geometry parameters, Coseismic slip 

distribution, InSAR 

 

Main Text 
1 Introduction 

On 8 August 2017, an Ms 7.0 earthquake occurred in Jiuzhaigou County, Aba Prefecture, 
Sichuan Province, China, with an epicenter at 103.82°E, 33.20°N, and a focal depth of 
about 20 km (Institute of Geophysics, China Earthquake Administration, CEA-IGP). 
As of 13 August, the earthquake had caused 25 deaths, damaged more than 70,000 
structures, and caused severe damage to the Jiuzhaigou scenic area (Li et al. 2018). The 
Jiuzhaigou earthquake occurred near the northeastern boundary of the Bayan Har Block, 
indicating that the Bayan Har Block is still active (Zheng et al. 2020). Because the 
southeast movement of the Bayan Har Block is blocked by the North China Block and 
the South China Block, there are many broom-like branches on the eastern end of East 
Kunlun fault, which intersect with the Minjiang fault and the Huya fault, resulting in a 
complex seismic-tectonic environment in this region (Ji et al. 2017). The NWW-
trending Tazang fault, the northern segment of the NWW-trending Huya fault, and other 
nearby branches accommodate most of the sinistral strike-slip activity of the East 
Kunlun fault. The nearly NS-trending Minjiang fault and the southern segment of the 
Huya fault that are transverse compressional structures absorb the sinistral strike-slip 
motion of the remaining part of the East Kunlun fault, which causes the Minshan uplift 
on the eastern margin of the Tibetan Plateau (Xu et al. 2017; Deng et al. 2014).  

The complicated and intense tectonic activities of these faults result in the eastern 
margin of the Bayan Har Block being one of the most active regions in China, with 
many strong earthquakes occurring throughout history, such as the 1654 Tianshui 
earthquake (M=8), the 1879 Wudu earthquake (M=7), the 1933 Diexi earthquake 
(M=7.5), the 1976 Songpan earthquakes (M=7.2, 6.7, and 7.2), the 2008 Wenchuan 
earthquake (M=8), and the 2013 Lushan earthquake (M=7) (Fig. 1). The shorter 
duration, the continuous earthquakes, and the smaller strain of release compared to 
previous phases of earthquake clustering show that the Bayan Har Block is 
experiencing a peak in seismic activity (Deng et al. 2014). Therefore, further study of 
its seismogenic environment is urgently needed. The 2017 Jiuzhaigou earthquake 
provides a great opportunity to understand the tectonic loading mechanisms in this 
region. 

Different research institutions have issued a series of reports on the focal 
mechanisms of the Jiuzhaigou earthquake. All of them have shown that the earthquake 
was a strike-slip event with a high-dip angle and a similar moment magnitude of 6.5, 
but there are obvious differences in the fault geometry (Table 1). No significant 
coseismic surface ruptures were observed for the Jiuzhaigou earthquake, which made 
it challenging to determine the seismogenic fault (Xu et al. 2017; Ji et al. 2017). 
Although a large number of studies on the slip model of the Jiuzhaigou earthquake have 



been performed, a unified knowledge has not been obtained. Different one-fault models 
had a wide range of dip angles (50°–84°) and a small range of strike angles (152° –
155° ) (Nie et al. 2018; Chen et al. 2018; Zhao et al. 2018; Hong et al.,2018; Shan et al. 
2017; Shen et al. 2019; Li et al.2018; Xie et al. 2018; Yi et al. 2017; Xu et al.2017). The 
two-fault models using the aftershock gap as the boundary had a small difference in 
fault geometry on the southern fault (strike: 145°–148°, dip: 84°–88°), but a larger 
difference on the northern fault (strike: 151°–171°, dip: 77°–88°) (Liu et al. 2019; 
Zheng et al. 2020; Hu et al. 2019). Sun et al. (2018) proposed a more complex three-
fault model to resolve the crustal deformation. Thus, it is necessary to further discuss 
the seismogenic fault and coseismic rupture model of the Jiuzhaigou earthquake. An 
accurate coseismic slip distribution can provide an accurate driving source for 
postseismic viscoelastic relaxation analysis, Coulomb stress change assessment, and 
ground motion simulations, which is of great practical significance for improving our 
understanding of the background tectonics of the source region and scientifically 
guiding earthquake relief efforts.  

In this study, four finite fault models were assessed by the grid search method, and 
a two-fault model composed of a main fault and a secondary fault was finally 
determined as the optimal model for the seismogenic fault related to the Jiuzhaigou 
earthquake. In addition, we discussed the possible reason for the aftershock distribution 
and the occurrence of the seismic gap. 
2 Data and methods 

We used the coseismic deformation field in the line-of-sight direction based on 
Sentinel-1 SAR (synthetic aperture radar) images (2017/07/30, 2017/08/11) and using 
the Interferometric Synthetic Aperture Radar (InSAR) technique described by Ji et al. 

(2017) (Fig. 3a). 
According to the Okada elastic dislocation theory, there is a linear relationship 

between the coseismic surface displacements and the fault dislocation distributions. 
Ideally, we can directly use the least-squares method to reverse the fault dislocation 
distributions. However, in practical problems, to describe the fault more objectively, we 
need to discrete it to many meshes. Moreover, the distribution of the surface 
observations is usually heterogeneous, and the Green function matrix is often rank-
deficient or pathological. Generally, additional constraints are needed to ensure the 
stability of the inversion, and a dislocation smoothing constraint is usually used: 

2 2 2( ) || || | i| || m nF Ls   s Gs d , 

Where G , s , and d  are the Green function matrix, the vector composed of the 
dislocation of each of the sub-faults and the observed displacement vector on the 

surface, respectively. 2|| ||Gs d  is the variance between the fit and the observation of 

the data. The second term is the smoothing constraint, where 2|| ||Ls  is the dislocation 

distribution roughness and α is the smoothing factor. The value of the smoothing factor 
controls the trade-off between the model roughness and the misfit shown in Figure 2a. 
Generally, the “inflection point” is taken as a compromise. We used the steepest descent 



method (SDM) (Wang et al. 2013; Wang et al. 2003; Guo et al. 2018, 2019) to estimate 
the slip model of the Jiuzhaigou earthquake. Compared with other inversion methods, 
the SDM has an advantage in providing stable inversion results with a high efficiency, 
which is convenient to search for the optimal model quickly. The Green function used 
for the inversion was based on the Crust1.0 layered model (Laske et al. 2012).  

3 Model tests and results 

We first constructed a one-fault model (Additional file 1: Fig. S1a) to retrieve the 
surface deformation. To obtain a high-resolution finite fault slip model, we divided the 
entire fault into several 2km × 2km  rectangular sub-faults. The search results are 
shown in Fig. S2. Based on the trade-off curve, we choose an optimal smoothing factor 
of 0.1. The optimal strike and dip angles are 154° and 51°, respectively, which is similar 
to the model of Shan et al. (2017) (strike=153°, dip=50°). The one-fault model 
reproduces the observed surface deformation, and its residuals are mainly located on 
the southeastern end of the fault (Table 2, Additional file 1: Fig. S3). The slip is mainly 
dominated by sinistral strike-slip, while there is a partially thrust component on the 
southern segment of the fault and a small normal component on the northern segment 
of the fault (Additional file 1: Fig. S4). However, the model results in a significant slip 
on the southern end of the fault, which is not consistent with the fact that there were no 
surface ruptures.  

In addition, given that the depth distribution of aftershocks is different from north 
to south and there is a seismic gap (Fang et al. 2018), we also constructed a two-fault 
model similar to the previous studies (Additional file 1: Fig. S1b, Zheng et al. 2020; Ji 

et al. 2017; Wang et al. 2019; Hu et al.2019; Liu et al. 2019; Xie et al. 2018). The trade-
off curve is shown in Fig. S5a, and we set the smoothing factor as 0.15. Results indicate 
that the optimal model is composed of a northern fault (strike=154°, dip=66°) and a 
southern fault (strike=147°, dip =74°) (Additional file 1: Fig. S5). Our preferred strikes 
are similar to the model of Zheng et al. (2020). The dip angle of our model in the north 
is smaller than that in the south, which is consistent with dip angles determined from 
the aftershocks (Hu et al.2019; Ji et al. 2017; Wang et al. 2019; Fang et al. 2018). 
Figure S6 shows that the two-fault model significantly improves the fit of the data 
(Table 2). The slip distribution is similar to that of Zheng et al. (2020), which is 
dominated by sinistral strike-slip. The average slip on the northern fault is larger than 
that on the southern fault, with a peak slip of ~ 0.9 m. The differences are that our 
results have a partial normal slip component on the northern fault, a smaller slip on the 
aftershock gap, and no significant slip near the surface (Additional file 1: Fig. S7). This 
is consistent with the characteristic of the Jiuzhaigou earthquake, which did not cause 
obvious surface ruptures.  

Based on the coseismic deformation field and the aftershock distribution, Sun et 

al. (2018) proposed a secondary fault branch at the northern end of the main fault plane, 
which is at an obtuse angle relative to the main fault plane. The geological survey 
illustrates that there is indeed a secondary fault in this area (Yi et al. 2018). Therefore, 
we constructed a similar secondary fault (Additional file 1: Fig. S1c). Based on the 
trade-off curve, we choose 0.15 as the optimal factor. The optimal three-fault model is 
composed of a northern fault (strike= 156°, dip= 77°), a southern fault (strike= 145°, 



dip= 82°) and a secondary fault (strike=204°, dip=80°) (Additional file 1: Fig. S8). The 
three-fault model further improves the fit of the data (Table 2, Additional file 1: Fig. 
S9). Figure S10 shows the slip distribution, which is similar to Sun et al. (2018). The 
slip of our model is more concentrated. The high-slip zone is located at a depth of 2–
10 km on the main fault, with a peak slip of 1.30 m. The slip of the northern fault is 
composed of sinistral strike-slip and normal motion, while the southern fault is 
dominated by almost pure sinistral strike-slip motion. We conclude that the average 
slip of the northern fault is larger than that of the southern fault, and the secondary fault 
extends to the northeast of the main fault, which is consistent with the distribution of 
large number of aftershocks in this region.  

As the fault geometry of the southern fault is similar to that of the northern fault 
in the optimal three-fault model, we proposed a new two-fault model composed of a 
main fault and a secondary fault, which was at an obtuse angle to the northern end of 
the main fault (Additional file 1: Fig. S1d). The trade-off curve shows that the 
smoothing factor is consistent with the three-fault model. Figure 2 shows that the 
optimal strikes of the main fault (Seg1) and the secondary fault (Seg2) are 151° and 
196°, respectively, and their dips are both 77°. The two-fault model has the best fit 
among these four models (Table 2). The southeastern region of the main fault, which is 
poorly recovered by the other models, is satisfactorily resolved by this new model (Fig. 
3). According to the surface deformation, the fit of the data, the aftershock distribution, 
the slip dislocation, and the background tectonics, we proposed that this two-fault 
model was the optimal model for the Jiuzhaigou earthquake. Results show that the slip 
of the main fault is primarily sinistral strike-slip with a small amount of normal 
component, which is distributed within 2km-8km with a peak slip of 1.51 m (Fig. 4c). 
The asperity on the northern segment is composed by a partial small amount of normal 
slip, which is consistent with the focal mechanism solution determined by the USGS 
(Table 1). In addition, the slip of the secondary fault extends up to 11 km, with a peak 
slip of 0.85 m (Fig. 4b). The obtained moment magnitude is 6.5, which is consistent 
with the seismic moment obtained by several different institutions (Table 1). There is 
no significant slip near the ground surface, which is consistent with the absence of 
obvious surface ruptures caused by the Jiuzhaigou earthquake. These all further verify 
the robustness and reliability of our model. 
4 Discussion 

In our optimal model, the secondary fault is at a large obtuse angle to the main 
fault. This large obtuse angle branching is also called backward branching. Similar 
phenomena were also observed in the 1992 Landers earthquake (Fliss et al. 2005) and 
the 1999 Hector Mine earthquake (Oglesby et al. 2003). The mechanism of this 
backward branching is the rupture stopping or slowing down on the main fault plane, 
which causes the rupture to jump to a nearby fault (Fliss et al. 2005). This phenomenon 
is also accommodated by a significant shallow slip deficit (Oglesby et al. 2003). 
Apparently, no significant surface ruptures were observed in the Jiuzhaigou earthquake. 
There was a small slip zone at the southern end of the junction between the backward 
branching and the main fault, which may have been caused by a rigid block stopping 
or slowing down the rupture on the main fault. All of these facts are consistent with the 



conditions for the occurrence of obtuse faults. Moreover, the 1992 Landers earthquake 
and the 1999 Hector Mine earthquake both occurred within a complicated fault system. 
The Jiuzhaigou earthquake was also related to a similar fault system, which indicates 
that the Jiuzhaigou earthquake had a weak fault plane, small strain accumulations, and 
a complex rupture process (Sun et al. 2018).  

Based on the relocated aftershocks, there was an aftershock gap of ~5 km in the 
northwest of the mainshock, which may have been caused by one of the following three 
factors. (1) The coseismic slip was large and the stress release was sufficient. (2) The 
strikes of the faults changed at this turning-point. (3) There were unbroken asperities 
(Fang et al. 2018). The three-fault model indicated that the geometry parameters of the 
northern fault are similar to those of the southern fault. The small amount of surface 
deformation in the aftershock gap in the line-of-sight direction indicates that there was 
no significant coseismic slip below, which is also verified by the slip model. Therefore, 
we rule out the first two possibilities and suggest that unbroken asperities may have 
prevented the rupturing of these sections of the fault.  

Figure 4 illustrates that most of the aftershocks occurred in the coseismic high-slip 
down-dip area, presenting a complementary pattern. Generally, it can be interpreted 
with (1) direct triggering from coseismic stress change (Stein et al. 1995) or (2) 
aftershocks that driven by afterslip in the velocity-strengthening zone (Guo et al. 2019, 

2020). Therefore, we first used the numerical code PSGRN/PSCMP (Wang et al. 2006) 
following the strategies of Guo et al. (2020) to estimate the static Coulomb stress 
changes caused by the coseismic slip. Since the Jiuzhaigou earthquake was a strike-
slip event, we set the effective friction coefficient to 0.4 (Lin et al. 2019; Shan et al. 

2017; Guo et al. 2020; Wang and Xu 2017). We used the slip model as the driving 
source. The receiver fault was set to our preferred fault model. Results show that most 
of aftershocks occurred in the Coulomb stress shadows (Additional file 1: Fig. S11). 
Therefore, we propose that the aftershock distribution may be related to aseismic 
afterslip, indicating the velocity-strengthening region. In addition, Helmstetter and 

Shaw (2006) suggested that the aftershocks on the fault plane and in adjacent areas may 
have been related to the tectonic stress on the fault, which may explain the inconsistency 
between the mechanisms of the aftershocks and that of the mainshock. Therefore, we 
calculated the static Coulomb stress changes on the optimally oriented failure planes 
for the 2017 Jiuzhaigou earthquake under the tectonic background stress field. In this 
study, we set the maximum principal stress, middle principal stress and minimum 
principal stress to -104 kPa, -103 kPa, and 0 kPa according to Toda et al. (2005), 
respectively (Wang and Xu 2017). However, there is a relatively large uncertainty here. 
Figure 5 reveals the static Coulomb stress changes at different depths and the 
distribution of the aftershocks within ±2.5 km, from which we found that most of the 
aftershocks occurred in the region where the Coulomb stress increased. Therefore, the 
aftershocks of the Jiuzhaigou earthquake may be controlled by the background tectonic 
stress field. 
5 Conclusion 

In this study, we tested four different finite fault models based on the InSAR data 
and determined a brand new two-fault model for the Mw 6.5 Jiuzhaigou earthquake. 



The high-slip regions in the main fault are concentrate at 2–8 km, with a peak slip of 
1.51 m. There are two asperities, which are perfectly demarcated by the aftershock gap 
may indicating a barrier. The secondary fault is at a large obtuse angle to the main fault, 
whose slip extends to 11 km, with a peak slip at 0.85 m. The main fault of the Jiuzhaigou 
earthquake is the NW-trending hidden fault of the Huya fault, which is one of the 
branches of the East Kunlun fault. There are few aftershocks at both ends of the main 
fault where the Coulomb stress increases, so we should pay attention to the occurrence 
of subsequent aftershocks in this region. 
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Figure Legends 

 

Figure 1 Tectonic setting. (a) Tectonic setting of the eastern margin of the Tibetan 
Plateau. The solid blue and purple lines indicate the primary and secondary block 
boundaries, respectively. The green circles represent historical earthquakes ( 5M  ) 
(from the NEDC). The black beach balls show the focal mechanism solutions of the 
historical earthquakes ( 6.5M  ) near the Jiuzhaigou earthquake (from the GCMT). 
The red beach ball represents the focal mechanism solution of the Jiuzhaigou 
earthquake. The red rectangle is the region shown in (b). (b) Tectonic setting of the 
Jiuzhaigou earthquake. The blue circles are the spatial distributions of the aftershocks 
from Fang et al. (2018), and the red rectangle is the projection of our optimal fault 
model on the surface. The red, black, gray and purple beach balls and marks show the 
focal mechanism solutions determined by the GCMT, USGS, CEA-IGP, and CEA-IEF, 
respectively. A, B, and C, are the Tibetan Block, the South China Block, and the North 
China Block, respectively. A1, A2, and A3 are the Qiangtang Block, the Bayan Har 
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block and the Qilian Block, respectively. The data are from the NEDC (Data Sharing 
Infrastructure of National Earthquake Data Center, http://data.earthquake.cn), the 
GCMT (Global Centroid Moment Tensor, Harvard University Global Moment Tensor 
Solution, https://www.globalcmt.org/), the USGS (United States Geological Survey, 
https://www.usgs.gov/), the CEA-IGP (Institute of Geophysics, China Earthquake 
Administration, http://www.cea-igp.ac.cn/en/), and the CEA-IEF (Institute of 
Earthquake Forecasting, China Earthquake Administration, http://www.ief.ac.cn/ ) 
Figure 2 Search results of the brand new two-fault model. (a) Trade-off curve between 
the roughness and the fit of the data. (b) Dip angle of the main fault (Seg1). (c) Dip 
angle of the secondary fault (Seg2). (d) Strike angle of the main fault (Seg1). (e) Strike 
angle of the secondary fault (Seg2) 
Figure 3 Simulation results of distributed slip model (the brand new two-fault 
model). (a) Coseismic deformation field from InSAR data. (b) Simulated deformation 
field. (c) Residuals 

Figure 4 Distribution of the coseismic slip and aftershocks of the Jiuzhaigou 
earthquake. (a) The distribution of the aftershocks and the projection of the rectangular 
faults on the surface. (b) Slip distribution of the secondary fault. (c) Slip distribution of 

the main fault and the projection of the aftershocks onto the main fault plane. The white 

cycles represent the aftershocks 

Figure 5 Static Coulomb stress changes on the 3D optimally oriented failure planes 
created by the Jiuzhaigou earthquake at different depths and the distribution of the 
aftershocks within 5 km. (a) Coulomb stress changes at a depth of 5 km. (b) Coulomb 
stress changes a depth of 10 km. (c) Coulomb stress changes a depth of 15 km 

Table Legends 

 

Table 1 Focal mechanism solutions of the 2017 Jiuzhaigou earthquake determined 
by different institutions 

Table 2 Parameters of four finite fault models 

 

Additional files: 

 

Additional files 1: Figure S1 Projections of the four finite fault models onto the surface: 
(a)The one-fault model. (b)The two-fault model (a northern fault and a southern fault). 
(c)The three-fault model. (d)The brand new two-fault model (a main fault and a 
secondary fault) 
Figure S2 Search results of the optimal one-fault model. (a) Trade-off curve between 
the roughness and the fit of the data. (b) Dip angle. (c) Strike angle 

Figure S3 Simulation results of distributed-slip model (the one-segment fault model). 
(a) Coseismic deformation field from InSAR data. (b) Simulated deformation field. 
(c)Residuals 

Figure S4 Distribution of the slip (one-fault model) 
Figure S5 Search results of the optimal two-fault model. (a) Trade-off curve between 
the roughness and the fitness of data. (b) Dip angle of the northern fault (Seg1). (c) Dip 
angle of the southern fault (Seg2). (d) Strike angle of the northern fault (Seg1). (e) 
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Strike angle of the southern fault (Seg2) 
Figure S6 Simulation results of distributed-slip model (the two-segment fault model). 
(a) Coseismic deformation field from InSAR data. (b) Simulated deformation field. (c) 
Residuals 

Figure S7 Distribution of the slip (two-fault model). (a) Slip distribution of the northern 
fault. (b) Slip distribution of the southern fault 
Figure S8 Search results of the optimal three-fault model. (a) Trade-off curve between 
the roughness and the fitness of data. (b) Dip angle of the northern fault (Seg1). (c) Dip 
angle of the secondary fault (Seg2). (d) Dip angle of the southern fault (Seg3). (e) Strike 
angle of the northern fault (Seg1). (f) Strike angle of the secondary fault (Seg2). (g) 
Strike angle of the southern fault (Seg3) 
Figure S9 Simulation results of distributed-slip model (the three-fault model). (a) 
Coseismic deformation field from InSAR data. (b) Simulated deformation field. 
(c)Residuals 

Figure S10 Distribution of the slip (three-fault model). (a) Slip distribution of the 
northern fault. (b) Slip distribution of the secondary fault. (c) Slip distribution of the 
southern fault 
Figure S11 Static Coulomb stress changes caused by the Jiuzhaigou earthquake at 
different depths and the distribution of the aftershocks within 5 km. (a) Coulomb stress 
changes at a depth of 5 km. (b) Coulomb stress changes at a depth of 10 km. (c) 
Coulomb stress changes at a depth of 15 km 

 



Figures

Figure 1

Tectonic setting. (a) Tectonic setting of the eastern margin of the Tibetan Plateau. The solid blue and
purple lines indicate the primary and secondary block boundaries, respectively. The green circles
represent historical earthquakes ( ) (from the NEDC). The black beach balls show the focal mechanism
solutions of the historical earthquakes ( ) near the Jiuzhaigou earthquake (from the GCMT). The red
beach ball represents the focal mechanism solution of the Jiuzhaigou earthquake. The red rectangle is
the region shown in (b). (b) Tectonic setting of the Jiuzhaigou earthquake. The blue circles are the spatial
distributions of the aftershocks from Fang et al. (2018), and the red rectangle is the projection of our
optimal fault model on the surface. The red, black, gray and purple beach balls and marks show the focal
mechanism solutions determined by the GCMT, USGS, CEA-IGP, and CEA-IEF, respectively. A, B, and C, are
the Tibetan Block, the South China Block, and the North China Block, respectively. A1, A2, and A3 are the
Qiangtang Block, the Bayan Har block and the Qilian Block, respectively. The data are from the NEDC
(Data Sharing Infrastructure of National Earthquake Data Center, http://data.earthquake.cn), the GCMT
(Global Centroid Moment Tensor, Harvard University Global Moment Tensor Solution,
https://www.globalcmt.org/), the USGS (United States Geological Survey, https://www.usgs.gov/), the
CEA-IGP (Institute of Geophysics, China Earthquake Administration, http://www.cea-igp.ac.cn/en/), and
the CEA-IEF (Institute of Earthquake Forecasting, China Earthquake Administration, http://www.ief.ac.cn/
) Note: The designations employed and the presentation of the material on this map do not imply the
expression of any opinion whatsoever on the part of Research Square concerning the legal status of any



country, territory, city or area or of its authorities, or concerning the delimitation of its frontiers or
boundaries. This map has been provided by the authors.

Figure 2

Search results of the brand new two-fault model. (a) Trade-off curve between the roughness and the �t of
the data. (b) Dip angle of the main fault (Seg1). (c) Dip angle of the secondary fault (Seg2). (d) Strike
angle of the main fault (Seg1). (e) Strike angle of the secondary fault (Seg2)

Figure 3

Simulation results of distributed slip model (the brand new two-fault model). (a) Coseismic deformation
�eld from InSAR data. (b) Simulated deformation �eld. (c) Residuals



Figure 4

Distribution of the coseismic slip and aftershocks of the Jiuzhaigou earthquake. (a) The distribution of
the aftershocks and the projection of the rectangular faults on the surface. (b) Slip distribution of the
secondary fault. (c) Slip distribution of the main fault and the projection of the aftershocks onto the main
fault plane. The white cycles represent the aftershocks Note: The designations employed and the
presentation of the material on this map do not imply the expression of any opinion whatsoever on the
part of Research Square concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries. This map has been provided by
the authors.



Figure 5

Static Coulomb stress changes on the 3D optimally oriented failure planes created by the Jiuzhaigou
earthquake at different depths and the distribution of the aftershocks within 5 km. (a) Coulomb stress
changes at a depth of 5 km. (b) Coulomb stress changes a depth of 10 km. (c) Coulomb stress changes a
depth of 15 km
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