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Abstract:

This case study attempts to share some light on the landslide that led to loss of life and livelihood in
Irshalwadi village in the Raigad district of Maharashtra. The authors of this case study have attempted
to gather details of this incident and have tried to ensure that the lessons learned will help us in

becoming better prepared and save lives in case a comparable situation arises.
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Introduction:

On July 19, 2023, more than a hundred villagers belonging to the Irshalwadi village in
Mabharashtra’s Raigad district lost their lives under the debris resulting from a massive landslide.
This work strives to get a deeper understanding of the preparedness and mitigation measures

implemented by the concerned authorities and to recommend areas for future improvement.

This work is consistent with the PM’s 10-point agenda (Agenda No. 9) which states, “Make use of
every opportunity to learn from disasters and, to achieve that, there must be studies on the lessons
after every disaster”. As per the spirit of PM’s 10-Point Agenda, following the tragedy, the
Department has initiated a brief study of the event to identify any gaps and document the most
important takeaways that can be applied to future preparedness, response, and mitigation plans as
well as for better risk governance across the state which are in line with Sendai Framework Priority
4 - Enhancing Disaster Preparedness and Priority 2 - Strengthening Disaster Risk Governance to

Manage Disaster Risk.

Both secondary and primary data have been referred to in this lesson-learned study. For the primary
information, the Tehsildar of Khalapur, Shri Ayub Tamboli, was consulted, and for the secondary

information, several reliable press reports and writings were used.

The Irshalwadi landslide incident:



On 19th July 2023, around 11 pm, a landslide brought down the Irshalwadi village, which lay in the
Sahyadri mountain ranges in the Khalapur tehsil of Raigad district, most notably near the Irshalgad
fort. Irshalwadi was a hilly village (small hamlet with a population of 219 people and 112 livestock)
in Raigad district of Maharashtra. It was located 3,700 feet (1,128 meters) above sea level (latitude
18° 55’ 58.9’and longitude 73°14’ 4.1°). The fort is located between Panvel, the nearest Municipal
Corporation and Matheran, the well-known hill station, and a tourist destination. The average rainfall
of the area is approximately 3150 mm with a temperature that can go as high as up to 50°C. Most of
the houses in the village are kutcha houses (49 approx.) with seven cattle sheds. Irshalwadi was
occupied by the Thakars, a tribal community, with agriculture as the primary occupation. Hikers and
trekkers often scale these mountains to reach the Irshalgad fort, and villagers in Irshalwadi catered to
these trekkers by offering them tea and snacks, a major source of income for the community. Being

a small hamlet, Irsalwadi does not have sufficient basic infrastructure including proper road facilities,

electricity supply and Anganwadi. No elected representation
from the hamlet to the gram panchayat meant the village
remained with limited access to basic infrastructure.
Additionally, many families earned a livelihood by selling

vegetables in the Panvel market or working there as laborers.

A few among them also worked at Alibaug, the district
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. Photo 1: Irshalwadi Village before the landslide.
capital.




The impact of the landslide was severe as the village lay
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at around 1200 meters above sea level, and out of the
228 village inhabitants, residing in 49 households, only £ & - mounconvise
142 could survive. Out of 49 Kuccha households, 32
houses were completely damaged while 17 were
partially damaged. Owing to severe rainfall for four

consecutive days before the incident, which continued
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for two days even after the landslide, the Khalapur tehsil "5, . | <aiwadi Location
administration had anticipated the possibility of a landslide. Moreover, people in nearby villages were
reporting rainfall-related incidents and asking for help, contributing to making the administration

proactive. However, as Irshalwadi was not marked in the list of vulnerable villages shared by the

Geological Survey of India, the administration did not anticipate it as a location for the disaster.

Based on the weather alerts received from the State EOC and IMD, the district administration had
taken necessary action at the district level, which included declaring a public holiday on 19th July
2023. Weather alert advisory was also disseminated through the media. The rainfall received between

14" July to 24" July period at Chowk Revenue Circle is represented in the below graph.

Daily Rainfall (mm) at Chouk Revenue Circle during
14th July - 24th July 2023
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The Irshalwadi locals reported the landslide incident to the district authorities at 11:20 pm. The
Tehsildar control room responded quickly by reaching the location by 11:30 pm, almost half an hour
after its occurrence. And by midnight, they could reach the top of the debris and commence the rescue
operations. The Khalapur taluka administration was quick to respond, with the SDM reaching out to
the district and state-level officials, and the Tehsildar managing the ground-level operations.

The Tehsildar established contact with the public works department, police department, ground-level
NGOs and doctors. Such a segregation of responsibilities ensured operational efficiency with four
ambulances reaching the site of action in quick time. It also ensured that telephone calls and messages
related to administrative matters were directed to the SDM, and the Tehsildar could efficiently address
the operational queries.

Around 11:30 pm, the district administration asked the State EOC to provide support in the search &
rescue operations. At 12:57 am, the State EOC asked NDRF to deploy their team for the rescue
operation, to which the NDRF responded by assigning two teams at 1:11 am. Meantime, the local
team had rescued six people. The NDRF team reached the location at 4:33 am. As heavy rains posed
a challenge to the airlifting operations, the NDRF team, along with a local team, commenced the
rescue operations on the ground. They were joined by the police department, a team of 100 NDRF,
25 TDREF, local NGOs, active citizens, and Aapada Mitras. HAM radio station was set up to ensure

efficient communication.



P &N

Photo 3: Search & Rescue Operation at Irsalwadi

Rescue operations involving helicopters were also attempted, but challenging weather conditions
constantly created roadblocks. Consequently, National Disaster Relief Force (NDRF) suspended the
search operations four days after the incident, with 29 bodies recovered, but 57 declared missing.

The Irshalwadi landslide incident follows the two similar major events in Maharashtra in the last ten
years, namely Malin village landslide (District: Pune, July 30, 2014) and the Taliye village landslide

(District: Raigad, July 22, 2021).

Relief and Rehabilitation:

The administration has built shelter homes at Chowk
village for those rescued from the disaster site. Every
rescued family has been provided with a container
home with facilities that include access to electricity,
tap water and round-the-clock medical facilities.

Additionally, an Anganwadi center has been built for

children so that their learning and nutritional needs

administration.

are not discontinued.
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Gaps ldentified:

1. Three sites in the Khalapur tehsil find their name in the Geological Survey of India (GSI)’s
list of landslide-prone villages, and Tehsil authorities have been arranging temporary shelters
for evacuating its residents as preparedness measures for a landslide disaster. As Irshalwadi
was not in the list of landslide-prone areas, there was no advanced evacuation as the
administration did not associate it with a landslide. Updating the GSI’s list by conducting a
new mapping exercise for the region is recommended to ensure enhancement in the
preparedness measures before the onset of the rainfall next year.

2. The Tehsil administration often experience frequent interruptions from the common people in
their rescue operations. These interruptions range from clicking selfies at the location,
shooting videos to constantly asking questions to the rescue officers. There are times when
people assemble in large numbers leading to chaos and confusion. The Tehsildar recommends
empowering Tehsil-level officers to take strict action against people who obstruct the officers
performing their duty during such disasters. The area under operation should be immediately
cordoned off, and only a few important people should be allowed at the site of action.

3. While there are community settlements in the Sahyadri mountain ranges, there are no Pucca
roads in many places, thus creating challenges in rescue operations, especially during
unfavourable weather conditions. As candid feedback, the Tehsildar, Khalapur tehsil, shared
that pucca roads should be made in every mountainous region in consultation with the Forest

department so that rescue operations can be conducted seamlessly.

4. Surviving community members saw mudslides in some locations but as they were not
sensitized about these early warning signs for a landslide, they failed to understand its
severity. Lack of awareness within the community about these indicators has also resulted in

massive loss of human life.

Lessons Learned:



. For many years, July has been the wettest month of the year in Maharashtra. According to the
Indian Meteorological Department, Raigad received close to 67% of the average annual
rainfall up till July 26. Throughout the month, it was either in the red zone or the orange zone.
Anticipating heavy rainfall in July, preparatory measures to avoid the potential risks due to
heavy rains and thunderstorms should begin well in advance, preferably in May and June.
Irshalwadi is situated at a height of about 1100 meters above the sea level. The emergency
rescue team found it difficult to reach the affected area as most of the roads in the area were
kutcha roads, thereby posing multiple challenges to the rescue and relief operations. With the
permission of the forest department, Kutcha roads could be upgraded to Pucca roads to
facilitate effective emergency response, rescue, and relief operations.

. Strict regulations should be put in place by the government authorities to ensure that no new
settlements crop up in the hilly areas, as they would lead to farming or livelihood-related
activities and affect the forestation. Moreover, in addition to damaging the ecosystem, it is
difficult to approach these settlements in case of an emergency.

Irshalwadi was never included on the list of the western ghats' landslide-prone sites according
to data from the Geological Survey of India. In recent years, climate change has contributed
to an increase in the risk (existing and emerging) of hydro-met hazards (erratic rainfall) and
resulting geological hazards (rain-induced landslides). Therefore, Hazard, Risk, and
Vulnerability mapping of the area should be made a regular practice by the state so that the
newly identified risk-prone areas can be brought to the attention of the relevant authorities
and appropriate preparedness and mitigation measures can be taken at the taluka, district, and
state levels.

. According to Dr Satish Thigale, former head of the geology department, Pune University,
cracks in the mountain surface, tilting of trees and mud flowing along with water are
prominent indicators of a landslide. The local administration usually pays a visit to villages

which are mapped by the Geological Survey of India as landslide prone. From this experience,



we learn that the administration should monitor the indicators of a landslide in every village,
irrespective of whether they are mapped by the GSI. The department should undertake a
comprehensive landslide hazard risk and vulnerability mapping exercise in the hilly regions
of the state.

6. Several NGOs and voluntary organizations promptly offer food, shelter, and medical care to
the affected populace. However, because they lack specialized training in emergency rescue,
their involvement is restricted to offering relief. According to the Tehsildar, NGOs could be
utilized more effectively if the government equips them with the right Search and Rescue
equipment and gives them the necessary training. A group of volunteers could also be
established. As far as the Khalapur tehsil is concerned, there are active NGOs who help when
there are vehicle collisions on the Mumbai-Pune Expressway. Training of NGOs, community-
based organizations, and community volunteers like Aapada Mitras in relevant rescue
techniques is critical. Identification of landslide hotspots and ensuring availability of heavy
equipment to the local administration will help us mitigate the impact of landslides to a greater

extent.

References:

1. https://theprint.in/statedraft/why-landslides-continue-to-wipe-out-maharashtra-villages-

mahad-malin-and-now-irshalwadi-tragedy/1692455/

2. https://frontline.thehindu.com/environment/ecological-degradation-villages-in-western-

ghats-on-slippery-slope-irshalwadi-landslide-raigad-maharashtra/article67154043.ece

3. https://indianexpress.com/article/cities/mumbai/raigad-landslide-ndrf-calls-off-operation-no-

body-found-toll-stays-at-27-8856196/

4. https://www.bbc.com/marathi/articles/cd1n9mwixe4o

5. Inputs from Mr. Ayub Tamboli, Tehsildar, Khalapur Taluka.


https://theprint.in/statedraft/why-landslides-continue-to-wipe-out-maharashtra-villages-mahad-malin-and-now-irshalwadi-tragedy/1692455/
https://theprint.in/statedraft/why-landslides-continue-to-wipe-out-maharashtra-villages-mahad-malin-and-now-irshalwadi-tragedy/1692455/
https://frontline.thehindu.com/environment/ecological-degradation-villages-in-western-ghats-on-slippery-slope-irshalwadi-landslide-raigad-maharashtra/article67154043.ece
https://frontline.thehindu.com/environment/ecological-degradation-villages-in-western-ghats-on-slippery-slope-irshalwadi-landslide-raigad-maharashtra/article67154043.ece
https://indianexpress.com/article/cities/mumbai/raigad-landslide-ndrf-calls-off-operation-no-body-found-toll-stays-at-27-8856196/
https://indianexpress.com/article/cities/mumbai/raigad-landslide-ndrf-calls-off-operation-no-body-found-toll-stays-at-27-8856196/
https://www.bbc.com/marathi/articles/cd1n9mwlxe4o

6. Irshalwadi landslide: Geologist draws links between tragedy, past quakes | Pune News - The

Indian Express

7. Irshalwadi tragedy: 499mm rainfall in 3 days loosened soil, caused landslide - Hindustan

Times

8. Irshalwadi landslide toll 27; officials to take a call on continuing rescue operations by

Monday | Mumbai news - Hindustan Times

Media coverage of the incident:

SeIfBATSiae §-2drdl Bl Pidel
Q& BF; 3 TEHI, R¢ AU, Qo?amanaﬁ

TS U HSeil gHeAl

@ier : 99Tia e

FETH TERTA 2 2 FrrarEA] AR
WETR  AEEE  SwTE aEel
2@ SR HEET (& JHEl ® %
IH A THaereA Ui
TS TSN BIeAT Foed el U0 §o
IR ¥ T 2T Frasel @ 43 R
sivE: FEEEl ARG, o W
U HTEd H2el daerE FaEe S, @

AT AT .
S FaTYE1 23 S0l 203 ST I
T SZe 2, A = go

2

WA HINER 210 WesaR g G vy fafefre v qwm asa
TR AU ARG e Ay R\e ot e uen Ft. FEea wyt
UEE USgEies STETCHTST HIeATETsl Shidl Wi SYicaTSreAl e Shidesal.

TG %< T AN ST 3T SErE! Qe T i Sl 378, ST e

R AZA £ FUE1 Geg e 2al. A
TETR AFIT STl e
mg@mmmﬁ
SRR 218, 3 TR T AR FA5
RIS IEEER e, G e
ATAT AN SEEA L EE

SEH| SHAT= AT
wfern gt uwe, (73 123 )
q’“iﬂtﬂﬂ!hi,(aﬂ:awiﬁi)
A T 9w, (T4 wuE)
wfm wvrEm, (27, 73 3u)

o T T e, (5 o T )
T WETg URER, ( FA: 4o TH)

Raigad Edition
Jul 21, 2023 Page No. 3
newspaper .pudhari.co.in

T F war, (F9: 35 W)
Az T waw, (39 33 50)
e Y 9w, (F3: ¢ F1)
faste wmam e, (33: v 3d)
o= A war, (F9: 36 94)
3ieft =Teg uReht (77 vy Ai)
A AT AREd, (7: 43 )
gt are anedt, (73: 3 =)
TE™ TR e, (F79: £0a0)
T, (54 o)
Ereonicch CRER PRV )|
Teft T W, (F3: 39FH)
aﬁﬁﬂ"ﬂ!ﬁﬁab(aﬂ:woaﬁ)
e ATe; URE (F73: 38)
Frashl urR areEl (59: 20)
3= e anEh ((F9:5 5iE)


https://indianexpress.com/article/cities/pune/irshalwadi-landslide-geologist-draws-links-between-tragedy-past-quakes-8888639/
https://indianexpress.com/article/cities/pune/irshalwadi-landslide-geologist-draws-links-between-tragedy-past-quakes-8888639/
https://www.hindustantimes.com/cities/pune-news/incessant-heavy-rains-cause-fatal-landslide-in-raigad-16-dead-search-and-rescue-operations-underway-101689880424189.html
https://www.hindustantimes.com/cities/pune-news/incessant-heavy-rains-cause-fatal-landslide-in-raigad-16-dead-search-and-rescue-operations-underway-101689880424189.html
https://www.hindustantimes.com/cities/mumbai-news/massive-mumbai-landslide-leaves-27-dead-78-missing-as-rescue-operation-faces-challenges-and-decision-looms-101690054552650.html
https://www.hindustantimes.com/cities/mumbai-news/massive-mumbai-landslide-leaves-27-dead-78-missing-as-rescue-operation-faces-challenges-and-decision-looms-101690054552650.html

I www.maharashtratimes.com

wdrtaris -
T BTGB
HET ® D
matagold.in

¥ T STETIN: WIS oA WAL %C FEATATT 339
suferarsdt Qv T e EA. ariet e Qe
TR HrE ATEEn, T Vi1 siaart A wrArer

TR HeheTeAT @Wiga
SaferamT - 73 3019z Praty e
Al e it Qe W

itarrdt N ST e, TreRa
AT WA W T WwEdt S
e Feen 3o s, Teurn Farede

1% P G A T

WA Tuad el G wen
W B = R

SR

e S
st

&,
dIETY T

> w2

it s R s,
W Pfran W@ e s

W wabweeeRs e
e T e
‘mendten i

e ey, v aua., il

STIGCH STEIoDR 1"}

www.mymahanagar,com

com

NEIPRITd Sl SR

TS TETR

4 & R0 e I Hraeen e Iy 1
Tefavare

HH G AR,

S e | T ArEd | foAe gan

s

AaplaMahanagar Edition
Jul 22, 2023 Page No. 1

Powered by

eReleGo.com

11/13



No. NMB/202/2023-2S =

RNI No. MAHMAR/2022/82992
Posting Reg. o FA I3

TAVEATIE ATEPFAT ST WA SXOTISAT AT =TS =T
ST STETATErET T T 11: 00 11: 30 ATH=AT AT Tetel STt 9Ee

STECHETA S WIS GreTl g SBTET TSR ToTl S, el ATl 9% Siiewarey SaEter
SEraETE ostel. A% BIE SS9 GIaiiieadl TSl STy Siasilas aesosial St
SR, TUT ST IS T=T EpT IS STUTSAT STSSTST STST . 9% St O
TEOTSt R-=r=l TR A TESS AL AT STONT ATE. BT HONTE STS6 TS e BT }iT
S 7 ENTTAT. I 305, HISTS1 SHEY, 3 ST IS BTG SSeaTS et v

FATATAT TS5 DG HIETS O TISA1 310 Fesd el AT 23S BN el 8 Jrata
TEETS AT =TT ST TS AT s Sraen. T g o9 9a weren, B

vt T Tae Sre gt S & 3 == = Grere
TaE ST T AT 9UT T TS ST 9SS Tt 9Sa SraSieTT WIaarHss 93 ST
AT 7 TS AT WL T OIS SO 7 B BITEUN 7 Il TeTsee s S
ST FHTET FINSIET STETSt A AWeAT TrATE ey w61 ATy TWestesl Sire SErs uE

=0 FierTTa @ =THaT s Sy Tsray ST WA S o earsn @ weiew are

TTTaT ATaT S ST, TUT wrer TS I ST ST 21 T s A
ST wrvere Fraara SraraT Zefrer wes) feareR S%E weaT S SR & S T
= g TR, m e =T T T TS AT T TR ST

St v =
e e =

=

Tyl smrae oy . SO e

12 /13



36 AT FogRiT Si5T 3R TR
feTRIRaTer wfgciet f5da e dred

op esakal.com,
. (8

13/13



