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‘Introduction

 The big mountain problem : RF induced landslides
» Study Area : Uttarakhand, India (In the central Himalayas)

Methodology

 An integrated hydrological — slope s
forecasting RF induced landsl

Results

* Fine resolution grid wise FoS of the t
precipitation event

-Future work

 Developing an operational EWS for RF induce
based on forecasted RF data
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INntroduction

« Landslides affect nearly 15% India’s

landmass and the Himalayan chain in

the northern part is one of the most
vulnerable areas (Martha et al., 2021; Dikshit et al., 2020)
« Most of the landslides in this region are

rainfall triggered (cootr cLc, & cs)

« Occurrence of extreme events due to
climate change have become more
freq uent (choudhury et al., 2021, Manchado et al., 2020, IPCC)

« Geohazards have become more

destructible - population expansion T
(Montrasio and Valentino. 2008) 0 @110 ®11-25 = 26-50 51-100 101-5000

Distribution of reported fatalities from 10,804 rainfall-triggered landslides in the NASA Global Landslide
Catalog (GLC), 2007-2017. White dots represent incidents with zero reported fatalities. Dots in the color
scale from pink to red represent incidents with fatalities in the range of 1-5000. (NASA's Scientific Visualization Studio)
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Geographical location of the study area ( Uttarakhand state of India, In
the central Himalayas)
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(A) Rainfall induced landslides in India since 2010 (Source: NASA COOLR and GSl) « The total area of the basin is 6870.18 km?
, - " «  The AOI contains a number of river channels
(B) State of Uttarakhand in Indid’s political map . Altitude range 210m to 4137m

(C)  AOI in Uttarakhand with the rainfall triggered landslide points *  slope range 0°%o 69°
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Methodology
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* Hydra-probe data archival system

* Gap-filling + Interpolation

* Disaggregation Algorithm

» Temporal execution rather than spatial - three months
(seasonal)
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Validation

717°42'0"E 78°0'0"E
i:' 'l 1

78°18'0"E 78°36'0"E 78°54'0"E

« 971 rainfall induced landslides have

30°45'0"N

. ~|"M‘A
de.01

-

o : T o : been used for optimizing the

30°36'0"N

geotechnical parameters at the study

T
30°27'0"N

area

30°18'0"N

« 1000 model runs by feeding all the

possible values of cohesion and angle of

T T
30°0'0"N 30°9'0"N

30°0'0"N

internal friction for the corresponding

soil types in the study area.

29°42'0"N
= T
29°42'0"N

« 9 sites for validation

77°42'0"E 78°18'0"E 78°36'0"E 78°54'0"E



All rights are reserved. No part of this display material may be reproduced, stored in a retrieval system or transmitted in any form or by any means, electronic,

mechanical, photocopying, recording or otherwise, without prior permission of authors.

Results

FoS ~ RF plots without optimisation FoS ~ RF plots with optimized SHPS
of SHPs and geotechnical parameters and geotechnical parameters
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Results

FoS ~ RF plots without optimisation FoS ~ RF plots with optimized SHPs
of SHPs and geotechnical parameters and geotechnical parameters
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Results

FoS ~ RF plots without optimisation FoS ~ RF plots with optimized SHPS
of SHPs and geotechnical parameters and geotechnical parameters
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Results

FoS ~ RF plots without optimisation FoS ~ RF plots with optimized SHPS
of SHPs and geotechnical parameters and geotechnical parameters
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Results

FoS ~ RF plots without optimisation FoS ~ RF plots with optimized SHPs

of SHPs and geotechnical parameters and geotechnical paramet
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Results

FoS ~ RF plots without optimisation FoS ~ RF plots with optimized SHPs

of SHPs and geotechnical parameters and geotechnical paramet
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Results

FoS ~ RF plots without optimisation FoS ~ RF plots with optimized SHPs

of SHPs and geotechnical parameters and geotechnical paramet
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Results

FoS ~ RF plots without optimisation FoS ~ RF plots with optimized SHPs

of SHPs and geotechnical parameters and geotechnical paramet
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Future work

Developing an operational EWS for RF

iInduced landslides based on forecasteo
RF data

b




References

Thomas, J., Gupta, M., Srivastava, P.K., Pandey, D.K., Bindlish, R., 2022.
Appraisal of spatial heterogeneity towards AMSR-2 high resolution surface and
rootzone soil moisture product development. Environmental Modelling &
Software. (Under review)

Thomas, J., Gupta, M., 2021. Soil moisture downscaling using vegetation index
and land surface temperature over a semi-arid region, in: National Seminar on
Recent Advances in Geoscience Research in India. New Delhi (oral
presentation).

Thomas, J., Gupta, M., 2021. Deriving root zone soil moisture through
optimised soil hydraulic parameters from downscaled soil moisture over a semi-
arid region, India, in: American Geophysical Union (AGU) Fall Meeting. New
Orleans. (poster)

A. Colliander et al., "Spatial Downscaling of SMAP Soil Moisture Using MODIS
Land Surface Temperature and NDVI During SMAPVEX15," in IEEE
Geoscience and Remote Sensing Letters, vol. 14, no. 11, pp. 2107-2111, Nov.
2017, doi: 10.1109/LGRS.2017.2753203.

Fang, Bin & Lakshmi, Venkat & Bindlish, Rajat & Jackson, Thomas & Cosh,
Michael & Basara, Jeffrey. (2013). Passive Microwave Soil Moisture
Downscaling Using Vegetation Index and Skin Surface Temperature. Vadose
Zone Journal. 12. 10.2136/vzj2013.05.0089%r.

M. Piles et al., "Downscaling SMOS-Derived Soil Moisture Using MODIS
Visible/Infrared Data,” in IEEE Transactions on Geoscience and Remote
Sensing, wvol. 49, no. 9, pp. 3156-3166, Sept. 2011, doi:
10.1109/TGRS.2011.2120615.

Olivier Merlin, Maria José Escorihuela, Miquel Aran Mayoral, Olivier Hagolle,
Ahmad Al Bitar, Yann Kerr, Self-calibrated evaporation-based disaggregation of
SMOS soil moisture: An evaluation study at 3km and 100m resolution in
Catalunya, Spain, Remote Sensing of Environment, Volume 130, 2013, Pages 25-
38.1SSN 0034-4257, https://doi.ora/10.1016/j.rse.2012.11.008.

Baum, R.L., Godt, J.W., Savage, W.Z., 2010. Click Here for Estimating the
timing and location of shallow rainfall-induced landslides using a model
for transient, unsaturated infiltration, Estimating the timing and location of
shallow rainfall-induced landslides using a model for transient, unsatura.
J. Geophys. Res 115, 3013. https://doi.org/10.1029/2009JF001321
Blaschke, P.M., Trustrum, N.A., Hicks, D.L., 2000. Impacts of mass
movement erosion on land productivity: a review. Prog. Phys. Geogr. 24,
309-1333.

Cherkauer, K.A., Lettenmaier, D.P., 1999. Hydrologic effects of frozen soils
in the upper Mississippi River basin, JOURNAL OF GEOPHYSICAL
RESEARCH. https://doi.org/10.1029/1999JD900337

Fang, B., Lakshmi, V., Bindlish, R., J. Jackson, T., Cosh, M., Basara, J.,
2013. Passive Microwave Soil Moisture Downscaling Using Vegetation
Index and Skin Surface Temperature. Vadose Zo. J.

Godt, J.W, Baum, R.L., Savage, W.Z., Salciarini, D., Schulz, W.H., Harp,
E.L., 2008. Transient deterministic shallow landslide modeling:
Requirements for susceptibility and hazard assessments in a GIS
framework. Eng. Geol. https://doi.org/10.1016/j.enggeo.2008.03.019
Simunek, J., van Genuchten, M.T., Sejna, M., 2008. Development and
applications of the HYDRUS and STANMOD software packages and
related codes. Vadose Zo. J. 7, 587-600.

Zhang, K., Xue, X., Hong, Y., Gourley, J.J., Lu, N., Wan, Z., Hong, Z.,
Wooten, R., 2016. iCRESTRIGRS: a coupled modeling system for cascading
flood—landslide disaster forecasting. Hydrol. Earth Syst. Sci. 20, 5035—
5048.

Zhang, T., Westberg, D., Barnett, A.J., Bristow, T., Macpherson, B., Hoell,
J.M., 2018. POWER release 8.0. 1 (with GIS applications) methodology
(data parameters, sources, & validation).


https://doi.org/10.1016/j.rse.2012.11.008

T hank You...

thomasjuby@outlook.com
m linkedin.com/in/juby

twitter.com/tmsjuby

Outstanding Student & PhD
candidate Presentation contest

Q Department of Geology, University of Delhi, India



