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ABSTRACT

According to a study by the GSI, about 12.6 percent of India's total land mass falls under the
landslide-prone hazardous zone. However, data availability and quality still need to be addressed,
which results in the underrepresentation of landslide-prone areas and less robust predictions.
Landslides represent a significant natural hazard with potentially devastating consequences for
human populations and infrastructure. This study advances knowledge regarding landslides, their
behavior, and associated factors, with implications for effective management, risk reduction, and
resilience-building in landslide-prone regions. The study investigates various aspects of landslide
dynamics and their underlying drivers through a multidisciplinary approach combining field

investigations, remote sensing analysis, and machine learning techniques.

One key focus of the study is investigating the impact of landslide size and settings on the scaling
relationship, providing valuable insights into the beginning and characteristics of landslides of
different magnitudes. The study enhances our understanding of landslide scaling by examining a
combination of log normal and power law distributions, contributing to improved landslide
modeling and risk assessment methodologies. Furthermore, empirical analysis using machine
learning algorithms identifies key precondition factors influencing landslide sizes, such as
Normalized Difference Vegetation Index (NDVI), soil depth, and Height Above Nearest Drainage

(HAND), providing actionable insights for landslide mitigation strategies.

Constructing a landslide inventory using Sentinel-2 satellite imagery from 2015 to 2021 offers a
comprehensive understanding of landslide distribution and extent over time. This inventory is a
valuable resource for land management and risk assessment, enabling stakeholders to identify

high-risk areas and prioritize mitigation efforts effectively. A detailed study of successive landslide
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movements and triggering factors also enhances our understanding of landslide succession
processes. The analysis reveals that landslides at low HAND and steep slopes are more vulnerable
to reactivation, while sites with high and moderate slopes are more conducive to recovery.
Moreover, the study conducts triggering factor analysis and prepares Event Duration (ED) and
Interevent Duration (ID) curves, providing valuable insights into the temporal patterns of landslide

occurrence.

Integrating spatial-temporal clustering techniques in landslide susceptibility mapping further
improves the accuracy of identifying landslide-prone areas. By leveraging advanced clustering
algorithms, the study enhances the precision of landslide susceptibility maps, supporting informed
decision-making for land-use planning, infrastructure development, and disaster risk reduction
efforts. These findings underline the importance of considering spatial and temporal dynamics in

landslide susceptibility assessment, particularly in regions vulnerable to recurrent landslide events.

In conclusion, this study contributes significantly to the advancement of understanding regarding
landslide behavior and risk assessment. The study offers valuable insights into the factors affecting
landslide occurrence, evolution, and spatial distribution by integrating field observations, remote
sensing analysis, and machine learning techniques. These insights have practical implications for
landslide management, risk reduction, and resilience-building efforts, ultimately enhancing the
capacity of communities and stakeholders to mitigate the impacts of landslides and build more

resilient landscapes in landslide-prone regions.
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GSI & Teb 37e2H P HTHAR, YRA b PoT Y{H &1 BT AT 12.6 Fl2rd YR -Ta0T T &
& 3T 3TAT 81 ETeTifcs, ST IUGEIAT 3T TUTET bl 37T Wt HaIfeid e bl 3TTaedesdl &, fSiadh
RO I TH-YauT 8 o7 HH Hfaffeic 31k BH Aofgd iasganorar gid) €1 &ee Ueb

HEAYUT UTepfdes 31Tl T Ui wedr § ST /id ST 3R §faTdl i & fay faareery

YRUTH & FebdT &1 TE LTI &A1, I9b HagR 3R Hdftd BRI & IR | 3 Pl FaldT &,
SIIepT TMTET FeeM, SIfEH | BHT 3R YIRaed-9aoT &1 § HgAeiterdr fHAfor & foiv agayof g1

IE 3T Yo Tg3TTATHT GICPBIVT BT IUANT B IE bl Mfdefierdr 31k 379 idffed arcrapi

& fafi=T ggqail &1 ST &ar 2 o anita Siia, RATe JfET faeeiyor sk well @f T aeie

omfAat 21

3T BT U THE BT {FI &b 3hR 3R UIEH P Y9I B STie AT &, S fafi=1 aiRATor &

IECH! bl QB3 3R fasarsii & IR H edar 3dcs Y& Bedl &1 g 37e0d @t ATHd 3R

UTeR T {07 b HATST T STiel PHch YT Thfei'T Bl GHSH H Jig BT &, ST T ATsfoiT

3R SfEH qraie dgiadl § GUR H ANTEH <dT 81 39 3TaTaT, 7T AT THEREH &7 39T

BIch ITIHIST TATYOT Hoog QAU BRep! bl UgaT Bl & Sl el &b 3BR DI JHIfdd

P &8, S b ATHATSSS R dfSieed g8 (NDVI), §al TedTs, 3R fHdedn g-st (HAND) ¥

FaTg, S I 2MA 0T 3 fAT fosameiter siadfee warm a=ar 2
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2015 ¥ 2021 deb HfTcT-2 3UUE SHSRT BT IUANT PIch Yeb YR Jail bl (HTOT Y&l fdaror
3R fARAR 1 AT AL Y& BT 2| I8 Fai YiH Tau 7R SIEH HedicT & il Teb JearT

IO B, SR feduRep! Bl 3T-SITEH aTel &A1 @l Iga B3 3R TTET 17 I MHT 9Tl dr

UTITAAT &1 W HEH IATAT 81 SIMIAR Y&l 3iTelerdl 3R TR SR b1 faegd sreadT Wi

EIAT ITRIEBR U131 bl gHRT THS BT FeTdl 2| TdeeTsoT I UdT IetdT & fdb +H HAND 31R
e STl IR T YA FisbauT b foiv 31feieh Haeaeiiel gid &, STafd 3= 3R 7 golH! arel

el GAYITTd & iy 31feieh 31epel BId 81 SHP 3TcATdT, 37T fEmR therey fdemwor T 8 3R

gd¢ SR (ED) 3R §exgde SeM (ID) d5b JIR rdT &, S e g3t & 3remdt def &

IR H JeadH s &M T &l

VR HeARNedT AT 7 FTeb- AT doeRiT deh 1! el YehIehR0T I -HaoT &1l
I YE DI HlbdT W 3R R AT 21 3T FoReRIT TAITREGH BT AT IS, 3163 HEITT
7T SIEH o o & gl & g gfed fofa o o wwe fiaar 81 3 s g daeaeitaarn
i | AT 3R 3R TfdefiedT IR AR &3 & " BT 3@ifdhd B 8, Ay B J 37
&3t § S 37Tae et TeATsi F foig JaeAefite g

37d H, I T T AdER 3R SAEH JIics & IR | THET P b H Heayuf anmer &l

21 g 3 QAT raiA), Rte JAfR[T fagarsur, 3R weft7 @ ddie! BT Tdhigd Pk

vii



I FeAT, fad 31R T1fdes faaroT BT gTfad 3 dTel BRI & IR | Jedd 3idgfe gaH
AT 81 Y AL YTAT YaeH, STEH | HHT, 3R Feeiterdr FHnfor & v & foig aragiie
fAfgdrel 3@t €, 3idd: Fae-gavr &af H TRl 3R EqURe! & FEa & JITal B BH B

3R 31fties Weelel uRged S & &HaT I galdt 2
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