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Introduction: In pursuance to the request from the office of the Deputy Commissioner, Kodagu
district, a team of officers from Geological Survey of India, State Unit: Karnataka & Goa, Bangalore
comprising Shri Kapil Singh and Shri Kamal Kumar, Geologists visited the landslide that occurred on
06th August, 2020 near Talacauvery temple in Kodagu District, Karnataka. The GSI officers visited
landslide site on 14th and 15th August, 2020 accompanied with Deputy Superintendent of Police,
Forest officer and Disaster management officials of Madikeri, Kodagu district, Karnataka.
Location: The landslide in Talacauvery has occurred along the approach road to Talacauvery temple.
The temple is located on Brahmagiri hills near Bhagamandala in Kodagu District, Karnataka.
Talacauvery, the place from where Cauvery River originates is an important pilgrim and tourist centre.
The area falls under NE Quadrant of Toposheet no. 48P/07 and is 43.5 km east of Madikeri town.

Fig 1: Location map of Talacauvery landslide investigated on Brahmagiri hills near Bhagamandala
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Geology of the area: The basement rock in the area is Peninsular Gneiss-I of PGC and Charnockite Group
of Archaean age. Granite gneiss occurs as large linear bands trending approximately E-W in the area. As
per the GSI Geological map, the Charnockite Group of rocks are the main dominant litho unit in the area
investigated. The ubiquitous association of the Charnockite and the pyroxene granulite imparts an
intermediate

character

to

the

Charnockite.

Fig 2: Geology map of the area of occurrence of Talacauvery Landslide (Source: GSI, Geological Map)
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Previous work: Macro scale landslide susceptibility studies and preparation of landslide inventories have
been carried out by Geological survey of India along road corridors in Karnataka & Goa states in the past
decade.
i) An old slide scar appeared adjacent to the slide occurred in the year 2018 & 2019 was studied earlier in
the year 2007. The old slide occurred on 30th June, 2007 as was studied by A.K Mishra, Senior Geologist
(GSI) and a note on “A Geotechnical Note on the Landslides occurred during June 2007 in Coorg District
(Now Kodagu District), Karnataka” is submitted to the office with proper recommendations.
ii) Landslide inventory along NH & SH of Ghat roads in Chikmagalur, Kodagu, Dakshin Kannada, Udupi
and Shimoga districts of Karnataka has been carried out by K.V Maruthi and A.K Mishra, Senior
Geologists in the year 2010.
iii) The study area was covered under Macro Scale (1:50,000) Landslide Susceptibility Mapping (NLSM)
Programme of GSI; during Field Season: 2016 – 17 by Ankur Kumar Srivastava, Senior Geologist and
Neha Kumari, Geologist. As per the landslide susceptibility map (GSI; FS: 2016-17), the debris slide of
06th August, 2020 is falling under moderate susceptible zone with sporadic patches of high susceptible
zone. These patches of moderate and high susceptibility zone indicate that these areas are highly vulnerable
to slope failure during the monsoons. It is also to be mentioned that study was taken during 2016-17, taking
into consideration of the existing land use pattern at that time, and with three years several Land use
modifications were done in the area like construction of road, settlements and plantations. The vulnerability
is thus changed with change in land use pattern and rainfall pattern in due course of time.
iv) The reactivated landslide at Talacauvery was studied in August, 2019 as part of the Post Disaster
Landslide Study. This reactivated slide was studied by Sunandan Basu and Kapil Singh, Geologists during
17th to 18th August, 2019, after the requisition from the office of the Deputy Commissioner, Kodagu
district, Karnataka. A note on preliminary post disaster studies in this regard was submitted to the
concerned district authority with necessary recommendations.
Observations: On 06th August, 2020 at 02:30 am, on a day of heavy rain, near Talacauvery temple on
Brahmagiri hills near Bhagamandala in Kodagu district, Karnataka witnessed a major catastrophic
landslide. Various factors responsible for the slide has been assessed like slope angle, drainage, hydrology,
geology, land cover and human interference, apart from assessing the accumulated collapsed debris. The
Talacauvery slide occurred this year experienced multiple reactivations. The landslide initiated in the year
2007 (Studied by AK Mishra, 2007; GSI), leaving a slip surface. Another slide in the year 2018 was
occurred along this old slide scar (Ist Slip surface) developed second Slip surface. Heavy rainfall in the
year 2019 caused ground water infiltration and transforming the older slip surfaces into new sliding surface
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(the third slip surface). Consequently, the landslide was reactivated again (Year 2020) along the third
sliding surface and thus exposing fourth slip surface. The old scars along with the active slide indicate that
the slides are widening and the section is still unstable. Initially, south westerly concave slope has been cut
for road construction making the slope unstable. Consequently, the saturated debris material moved down
the slope along a weak plane under the influence of gravity uncovering the gneissic rock below the crown.
The main litho- unit in the area is Charnockite, which is sheared, fractured and showing alteration. The
alteration produces white clay and is observed on the sliding surface as debris material. The slide initiated
as translational failure above the road bench and the saturated debris further moved down the slope (below
the road bench) grading into debris flow. The rapid flow of debris charged with water eroded the thick soil
on down slope, below the road bench. The slope; down the road bench was in state of instability due to
anthropogenic activities like road cuts and settlements. The settlements were constructed without giving
any lateral support to the slope and with improper drainage system. The huge mass of saturated soil with
overburden thickness more than 10m rushed downslope, washed away settlements, vehicles and claimed 05
human lives including Chief Priest of Sri Cauvery Temple. Earlier the Cauvery River in this region was
flowing as sub-surface, while after the landslide event the river has come to the surface. A considerable
portion of landslide debris deposited on the valley floor in smaller watershed, while the remaining portion
entered in high-order channel due to overflown of Cauvery River. In this channel, where stream power
was relatively large, the debris and soil carried by landslides were entrained by stream flow, and debris
flow was formed. Numerous streamlets are flowing over the debris accumulated on the landslide slip plane.
These small water channels are formed due to rise in ground water level as a result of infiltration during
prolonged rainfall. Approach road to Talacauvery Temple is blocked with saturated debris and rock
boulders. The road is partly damaged and drainage along the slope is completely blocked with soil. Bushes
& sparse vegetation is observed on upslope showing presence of rock and thin soil cover. During
continuous rain and misty weather the accessibility to crown part was not possible. The NDRF (National
Disaster Response Force) team assisted the GSI team to investigate the inaccessible areas and in taking all
relevant data.
Causative factors: The Talacauvery landslide was studied in the last year during 17th to 18th August, 2019
by Sunandan Basu and Kapil Singh, Geologists (G.S.I). In the study, it was observed that the ground cracks
were developed above the crown. The orientation of this crown once plotted given a rectilinear shape. The
rectilinear shape of ground crack above the crown indicated an initiation of another landslide or
development of new crown. Secondly, the presence of forest trenches on upslope, parallel to ground crack
facilitate water logging and subsurface infiltration during monsoon. The ground cracks and contour
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trenches observed on the slope acted as pathway for water infiltration resulted in increased hydrostatic
pressure and reduced shear strength. Brahmagiri hills, as observed is dissected with road cuts, forest
trenches and settlements making the slopes vulnerable.
The old slip zones with lower permeability were another important factor to cause the infiltrated
water to accumulate and form a high pore water pressure above slip zone. This resulted in decreased shear
strength of slip zone and triggered the reactivation of an old landslide (Year 2019). Presence of clay formed
during alteration added the weight on hydration and promoted instability.
Removal of toe support after road cutting, high slope gradient together with thick overburden
material laying over the basement rock tend to reduce the shearing strength while heavy and prolonged
rainfall triggered the mass to fail along the valley.
Rainfall Data Analysis: As per the rainfall records received from Karnataka State Natural Disaster
Monitoring Centre (KSNDMC), the Bhagamandala Hobli, Madikeri Taluk received actual rainfall of 934
mm from 01st August to 06th August, 2020 as against normal rainfall of 308.9 mm with 202 % departure.
This excess in antecedent rainfall acted as a triggering factor in occurrence of the huge landslide on 06th
August, 2020.There is heavy and prolonged rainfall on 4th and 5th August, 2020. Cumulative actual
rainfall in between 04th August to 06th August is 835mm, as compare to normal rainfall of 137.7 in
between this duration. This 506 % departure is responsible for inducing massive Talacauvery landslide on
06th August. However, a sharp rise in rainfall on 06th August (478 mm) is also marked on the day. This
percentile rainfall rise in the given period is extremely high as compared to previous months (premonsoon).
Table1: Rainfall pattern of Bhagamandala Hobli, Madikeri taluk on daily basis
Date
(Year2020)
Normal
rainfall
(mm)
Actual
rainfall
(mm)

30Jul

31Jul

01Aug

02Aug

03Aug

04Aug

05Aug

06Aug

07Aug

08Aug

09Aug

10Aug

52.2

64.6

53.8

68.6

48.8

54.0

40.8

42.9

49.5

55.8

48.9

39.9

14.5

14.5

21

26.5

51.5 172.0

185

478

388

191

77.5

46

%
Departure

-72.2

-77.5

-61

-61.3

5.5

353

58.5

15.3

218.5
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Fig 3: Graphical representation of Rainfall data of Bhagamandala Hobli on daily basis (Source: KSNDMC)

History of events: Google imageries of different time scale (temporal resolution) and field study taken
during August 2019 revealed that the Talacauvery slide experienced multiple reactivations. Initially an old
slide was observed in the approach road to Talacauvery temple, which was studied by the GSI team in the
year 2007 and year 2010.This old slide occurred on 30th June,2007 was studied by the GSI during 09th July
to 16th July,2007. Adjacent to this slide (2007) an initiation of another slide took place in the year 2018.The
slide reactivated and retrograded on 09th August, 2019, which was studied by GSI team as part of the post
disaster landslide studies during 17th August to 18th August, 2019. The slide again reactivated on 06th
August, 2020 during intense rainfall covering part of the old slide zone (2007). It can be inferred that the
Talacauvery landslide underwent four episodes of events i.e. on the year 2007, 2018, 2019 and 2020.
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Image 1: Google imageries of different time scale in landslide area, near Talacauvery temple; multiple reactivations
a) Old landslide (red line) occurred on 30th June, 2007 and observed along the road in the
imagery year 2013; first slip surface developed.
b) Adjacent to old scar (yellow dotted), initiation of another landslide (red line); along the road
in the year 2018; second slip surface developed.
c) Reactivation and retrograde of earlier landslide (red line) on 09th August, 2019; third slip
surface developed.
d) Reactivation of slide along the previous slip surfaces, occurrence of massive landslide (yellow
line showing inferred landslide scar)on 06th August,2020 washed out settlements downslope;
development of fourth slip surface.

Conclusions and Recommendations: The Talacauvery Temple holds high religious importance and is a
popular tourist spot, therefore in view of that the approach road to the temple should be designed in a way
to withstand against heavy rain. It is recommended that appropriately designed retaining structures of
suitable height with firm foundation are required to be erected from road level for checking slope failure.
There should be proper and adequate drainage arrangements in the form of well-designed drains and
culverts along the road in order to keep the slope well drained, dry and to avoid the over saturation of the
slope forming material which adds to the instability of the slope and in turn to the road. Support should also
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be given at downslope side of the road bench to prevent any road subsidence. Drainage system along the
road should be supported by concrete work. Excavation on slope should not be allowed. The excavated
slope, if left untreated, is sure to pose threat during heavy rainfall. Any trenches or cracks, if present on the
slope should be monitored and filled up with impervious material to restrict any infiltration of water. The
debris accumulated on the failure surface can be eased by proper benching and planting of deep rooted
plants or Vetiver grass. Disrupted drainage pathways should be restored or re-engineered to prevent future
water build-up in the slide mass. The residents living in and around Brahmagiri hills are advised to keep
safe distance from the vulnerable slope and vacate the area, especially during heavy or prolonged rainfall.
District authority should be vigilant during the monsoon period and keep an eye on the rain forecast issued
by the meteorological department. It is also suggested to inspect the Brahmagiri hills, once the weather gets
clear and any crack or opening should be immediately bring into the notice of authorities. It was inferred
after the assessment of the instability in the area that Brahmagiri hills are at a potential risk zone due to
intense human activities. Since the area witnessed multiple reactivation of slides from past years, it is not
advisable to rehabilitate this landslide-affected zone till the slope is stabilized to the best possible extent.
42-point detailed geo-parametric data sheet for collecting the relevant attribute information as proposed
by Geological Survey of India is illustrated below:
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42-point Geo-parametric attributes of landslide incidence at Talacauvery, Bhagamandala
No.

Field

Description

1

Slide No (LS .No.)

KA/KOD/48P07/2020/01

2

State

Karnataka

3

District

Kodagu

4

Toposheet

48P/07

5

Name of the slide

Talacauvery slide

6

NH/SH/Locality

Brahmagiri hills near Bhagamandala

7

Latitude

12° 23' 10.94" N

8

Longitude

75° 29' 37.00" E

9

Length

̴ 160 m

10

Width

̴ 50 m

11

Height

̴ 45 m

12

Area

-8000 m2

13

Depth

̴5m

14

Volume

̴ 36000 m3

15

Run out distance

̴ 2 Km

16

Type of Material

Debris

17

Type of movement

Slide

18

Rate of movement

Extremely rapid

19

Activity

Active

20

Distribution

Retrogressive and Widening
10

21

Style

Single

22

Failure mechanism

Deep planar failure

23

History

The Talacauvery landslide occurred in 04 events. The landslide was
earlier initiated on 30th June, 2007 leaving behind an old scar (Ist Slip
face). Adjacent to the old scar, another slide initiated in the year 2018,
developed the IInd slip face. The IIIrd slip face was developed after the
reactivation of slide occurred on 09th August, 2019, followed by the
reactivation on 06th August, 2020 and development of IVth slip face.

24

Geomorphology

Lowly dissected hill slope

25

Geology

Charnockite

26

Structure

Foliations trending WNW, dipping 30oNE

27

Land use/ Land cover

Bushes and sparse vegetation on upslope, while mid slope is modified by
road cut and settlements.

28

Hydrological condition

Flowing

29

Triggering Factor

Intense and (or) sustained rainfall lead to the saturation of slopes and
increased groundwater levels within the mass.

30

Death of persons

05 deaths.

T.S. Narayanachar (70 yrs) (Talacauvery Temple Chief

Priest), his wife Shantha Narayana (68 yrs), Shantha’s brother
Anandathirtha Swamiji and relatives Ravikiran Bhat and Pavan Bhat.
31

People affected

Family of T.S. Narayanachar

32

Live-stock loss

-5-6 cattle and a Dog

33

Communication

Approach road to Talacauvery temple is partly damaged.

34

Infrastructure

02 Houses and 01 animal yard on down slope buried under the debris.

35

Agriculture/forest/
Barren

Part of forest land is damaged
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1. Anthropogenic activities like cutting of slope for road & unplanned
construction reduces the toe support of slope.
2. Presence of ground crack and forest trenches on upslope as recorded
earlier in 2019. The presence of these openings above the crown of the
landslide occurred last year (2019) facilitate the percolation of water,
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Causes

enhancing the sub-surface seepage and thereby making potential slide
surface.
3. The slide has occurred during heavy rainfall that caused infiltration of
water resulting in building up of pore water pressure and reducing the
cohesive strength. Since the area witnessed an old slide earlier, the old
cracks and slip plane so formed may have played a key role for rainfall
infiltration.
1. Easing of slope with proper grading, possibly reduce the hazard
considerably. Drainage at the base of slope should be provided with
concrete lining. Deep rooted plants should be grown on upslope to
strengthen the soil.
2. Appropriately designed retaining structures of suitable height with
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Remedial measures

firm foundation are required to be erected from road levels for checking
slope failure.
3. Any opening or ground crack observed in the hill should be immediately
filled with impervious material.
4. Surface water is diverted from unstable slopes by ditches and pipes.
Drainage system along the road should be supported by concrete work.
Brahmagiri hills are in state of imbalance and it is advised to investigate the
hill in terms of presence of any opening on upslope or mid-slope. Being a
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Remarks, if any

popular pilgrimage spot, the approach road to temple should be strengthen
and supported by retaining structure on both side of road bench with proper
lined drainage.
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Photos. Sketch of Plan
& section of the slide

Photo. 1 to 6
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Summary/Abstract

The debris slide is observed to have occurred on 06th August, 2020 at
02:30 am. The slide initiated on mid-slope as planar failure and the
saturated debris further graded down the slope collecting soil and debris
from upper areas. The saturated soil eroded the weathered rock and soil
down slope, below the road bench. The slide experienced multiple
reactivation and underwent four phase of events in different years; i.e.
during year 2007, 2018, 2019 and 2020.During landslide study in the year
2019, ground cracks and forest trenches were observed on mid-slope and
upslope. Cracks were forming curvilinear shape that indicated an initiation
of another slide. The facilitation of water to infiltrate into the slope along
the openings together with geological, geomorphologic and land use
pattern contributed to occur a massive landslide. The debris moves rapidly
down the slope, crossed the road and eroded the unconsolidated soil down
the road bench. The saturated debris gushed down the slope with high
speed and damaged the houses and cattle yard claiming 05 casualties. The
landslide debris and rock boulders are observed to have accumulated at the
road. Oversaturated weathered rock & soil is observed on the slope
corresponding to soil thickness > 10m. This thickly overburden material is
observed to comprise of hill wash and debris consisting of brown to
reddish brown, coarse-grained sandy matrix.
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Date of reporting

42

Landslide category

14-08-2020 and 15-08-2020
I
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Field Photographs with captions:

Photo 1: Distant view of the Landslide, near Talacauvery temple

Photo 2: Massive landslide corresponds to huge debris flow; washed out settlements and claiming human lives.
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Photo 3: Run off (approx. 2 Km) of Debris occurred in water catchment area

Photo 4: Foliated peninsular gneiss exposed near the crown of Landslide; exposing saprolite (Clay) on the slip face
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Photo 6: Vehicles damaged due to landslide

Photo 5: Road leading to temple is partly damaged and
blocked with debris
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