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» Frequent large earthquakes

» Understanding of the spatiotemporal
distribution of fault slip and strain
across the fault is limited.




Fault creep estimated with Envisat INSAR (2004-2011)
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» Frequent large earthquakes

» Understanding of the spatiotemporal
distribution of fault slip and strain
across the fault is limited.

» New SAR missions provide new
opportunities.




Atmospheric phase delays
Sentinel-1 Weather Model
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Atmospheric noise is mitigated with ERA-5 weather model for each interferogram
Using Small Baseline (<=36days) Subset interferograms to solve for time series



Average creep rate along the central Chaman fault

raw from InSAR
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Temporal variation of fault creep

31 ——
309;£ﬁf;u
08l
30.7 g

30.6

30.5

30.4
N A ()
30.3 ¢ .:. .i .

] I'- 1 'r:‘-'i#'.: .

66.1 66.2 663 66.4

AR IDZ /4 DA 4N
UU O\ <.

66.5

66.6

LOS velocity (mm/yr)

N N W W
o 6)) o 6))

LOS displacement (mm)
S o

(6))

T

07/10/16 (4.7)

o
u ]
m m™ ..l'-‘- n
- .y nmfou, .-
o | n i '.. [ | '
" = "% m LT, m
L L] = = ' | Hpgm
"- ‘.l‘ﬁ.-. I-' L] L™ "
m
| -...'-. u - - I‘I "om
] ':'- mE . ®
m_m¥ _— %
=
=
o
] | |
m

2015 2016 2017 2018 2019 2020 2021 2022

Time (yr)



31
309 st
3081
30.7 P o e hils(is o)
ol 05/13/16(5.5)5% TS o
| : Rl /21600
30.6 | P 5
2 A
 08/17/i6(@4:8) ¥
30.5 | e
30.4
30.3 ok A
66.1 66.2 66.3 66.4 66.5 66.6

Temporal variation of fault creep
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Temporal variation of fault creep
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Effect of tropospheric delay on ‘creep’ estimate
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« Center: surface creep time series without correcting for atmospheric delay
« Right: surface creep time series with correcting for atmospheric delay using ERA5 weather model



Seasonal variation of tropospheric delays predicted by ERA-5
Amplitude Phase

« Elevation contrast across the fault causes a difference in tropospheric delay.
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Left-lateral slip (mm)
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Spontaneous creep event

M>4 earthquakes two hours around the creep event
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The creep event is unlikely triggered by earthquakes.



Left-lateral slip (mm)

Spontaneous creep event
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The creep signal looks alike a slow slip event (SSE).
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Conclusions

Recent SAR missions provide new opportunities to study the spatiotemporal
variation of fault motion.

Creep rate of the Chaman fault is spatially heterogeneous and temporally
non-steady.

Strain accumulation along the Chaman fault is modulated by a wide spectrum

of fault motion behaviors:
coseismic slip
afterslip
spontaneously slow slip events

Ongoing and future work:

strain partitioning across the plate boundary
Interplay between seismic-, aseismic fault slip and ground subsidence



