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Photo by Carly Schaeffer and Aurora Smedley



Observed creeping and landslide in the field (summer 2014)
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ALOS ascending track (2007 - 2011)
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Time series (de-trend)
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TRMM based daily precipitation (0.25 deg resolution)

vﬁf“’ml’f Py —aay . I

}a Ramthar Sports
Complex

o
N

— Ramthar Sports Complex

o
W

Creep Rate (mm/day)
o
N

0.1
O 1 1 I
2012 2013 2014 2015 2016
Time (year)
> 20t
=
- 60 smoothed precipitation
E -20 %
~— 10 E
g ~60 e 40
® -100+ =
O = 20r
U) -120 9‘
o &
; -140} DL_
-160

S ® 0 0 0 0 2 @ 2012 2013 _2614 2015 2016
dry seasons (mm/yr) Time (year)



| precipitation

0.5
0 Ml N | l

2014 2015 2016

landslide creep

Normalized creep rate Normalized precipitation
)®)
—
N L
)®)
S
w

2%12 2013 2014 2015 2016
Time (year)

pore-fluid pressure orecipitation rate

/ B.C.
Diffusion Eq. dP A?P /
di —]P dz?’ P(t»f:O)=5R(t)a

hydraulic diffusivity depth



Solution depth\

t 1 —ZZ
P(z,t) = exp =
o JAmD(t —t') 4Dt —t')
"~ /

hydraulic diffusivity Misfit
40 T '

P(t',z = 0)dt’

Grid-search of zand D 0.4

35
30 0.35
_.25
£ 10.3
< 20
o>
= 10.25
V4

0.2

0.15

[) log Diffusivity (m/s)



Modeled pore fluid pressure
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Depth-area plot for 69 landslides in CA
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Depth = 10 m; Diffusivity = 4.6 x 10> m?/s
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Sliding rate vs. Modeled pore fluid pressure
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Summary

INSAR agrees with field observations
- Seasonal slow-moving landslide:
Dry seasons: 1-3 cm/yr
- Wet seasons: 2-8 cm/yr

- Velocity is related to precipitation with ~20-day lag
(rainfall-triggered)

- Change of pore fluid pressure at depth can explain
seasonal velocity variation during 2012 - 2014

- Construction of retaining walls by the Indian government
may have changed the behavior of landslide since 2014.
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