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dWHAT ARE LANDSLIDE DOMAINS — EXAMPLE FROM THE UK

Great Britain's diverse landscape mirrors a
complex geological history shaped by various
geomorphological processes and repeated
glaciations over millennia

Diversity of both landscapes and landside
processes at different scales - development
of a landslide domain map.

Landslide domain encapsulates key landslide
characteristics, organizing them into
hierarchical spatial units based on shared
physiographical, meteorological, climatic,
and geological features that influence the
style of landsliding.

1 Isolated landslide events

Small scale shallow rotational, translational
landslides and debris flows

- Shallow rotation landslides and flows occurring
predominanily on escarpment slopes

4  Cambering and rotational landslides

Rock falls, slides and debris flows
predominantly in upland areas

- Compound or complex landslides in
plateau and valley environments

Dashwood, C., Pennington, C., Bee,
E., Freeborough, K., Dijkstra, T.
(2017). Creation of a National
Landslide Domain Map to Aid
Susceptibility Mapping in Great
Britain. In: Mikos, M., Tiwari, B., Yin,
Y., Sassa, K. (eds) Advancing Culture
of Living with Landslides. WLF 2017.
Springer, Cham.
https://doi.org/10.1007/978-3-319-
53498-5_110



Presenter Notes
Presentation Notes
Just as the landscape of Great Britain is diverse, so too are the landslides that reflect the complex geological conditions as well as the variety of geomorphological processes and repeated glaciations experienced over thousands of years.

The diversity of both landscapes and landside processes encountered during our work at national, regional and site-specific scales proved to be a driver to develop a landslide domain map. 

This map summarises the key characteristics of landslides in a series of hierarchical spatial units (‘domains’) that represent areas of similar physiographical, meteorological, climatic and geological characteristics that shape the style of landsliding.

The landslide domain map, with its subdivision of the country into landslide-specific units, will aid the production of susceptibility maps on a more regionally specific basis, considering the different geological formations and the processes that drive landsliding whilst allowing the production of process-specific susceptibility maps.

The Landslide Domain Map of Great Britain comprises six large domains (system scale), which are broadly defined by landslide type and replicate patterns in geological conditions and topography. Smaller scale sub-domains (facet scale) provide more detail and resolution on the type of movement, placing greater emphasis on geology, slope and geomorphological processes.


dTHE IGRD PROJECT “LANDSLIDE TRIGGER THRESHOLDS FOR TROPICAL RESIDUAL SOILS” - A BRIEF OVERVIEW

Aim
Enhance the reliability of landslide forecasting in tropical environments with limited landslide
inventory

Objective
Develop a trigger threshold approach for shallow landslides Meteoroegy

(debris flows) applicable to large areas by integrating ground temperature)
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Presenter Notes
Presentation Notes
IGRD – International Geoscience Research and Development: 

The new programme, ‘Geosciences to tackle global environmental challenges’, is focused on scientific research with international partners that will have meaningful outcomes in addressing global environmental challenges.

Programme will be funded for four years, from 2022 to 2026, with over 150 BGS staff engaged in activities across BGS’s science challenge areas:

decarbonisation and resource management
multihazards and resilience
environmental change, adaptation and resilience


Q THE IGRD PROJECT “LANDSLIDE TRIGGER THRESHOLDS FOR TROPICAL RESIDUAL SOILS” - A BRIEF OVERVIEW
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Presenter Notes
Presentation Notes
What we are planning to do:
Traditional trigger threshold approaches require landslide inventory which in many countries are incomplete and/or impact-biased landslide inventories for reliable model building and validation. 

Many of these approaches (empirical or statistical) do not explicitly account for landslide trigger processes, for e.g., in tropical residual soils, including weathering, internal piping, and the influence of evaporation and infiltration on unsaturated soil conditions driven by large-scale weather regimes. 

Here:
Develop a trigger threshold approach applicable to large areas by integrating ground conditions in landslide data-poor regions to benefit community resilience through anticipation and forecasting of landslide risk






2. THE IGRD PROJECT “LANDSLIDE TRIGGER THRESHOLDS FOR TROPICAL RESIDUAL SOILS” - A BRIEF OVERVIEW

Kerala and especially Idukki is prone to
landsliding with numerous landslides during
the 2018 event

Tropical soils are widely distributed across
|dukki.

Idukki has been extensively studied for
landslides.

Various susceptibility analyses and hazard
maps integrate diverse factors using different
methods.

A comprehensive landslide inventory is
available, containing thousands of point data
information.

A few approaches for developing landslide
trigger thresholds are documented, e.g.,
Sajinkumar K.S., 2019.

Source

Landslides around Munnar from the 2018 event, Google Earth

District NRSC GSI GSI4+NRSC New Total / %
| Tdukki 607 685 256 675 2223/47.02 |
Pathanamthitta 00 24 / Y 1067224
Kottayam 43 18 13 2 76/1.61
Thrissur 206 33 17 256/5.41
Ernakulam 94 10 3 107/2.26
Palakkad 649 54 36 54 793/16.77
Kozhikode 97 23 18 90 228/4.82
Malappuram 312 59 36 22 429/9.07
Wayanad 250 53 26 2 331/7.00
Kannur 116 14 10 1 141/3.00
Kasaragod 24 24/0.51
Kollam 10 10/0.21
Thiruvananthapuram 3 1 4/ 0.09
Total 2477 973 422 856 4728

Landslides from the 2018 event, after L. Hao et al., 2020




Q THE IGRD PROJECT “LANDSLIDE TRIGGER THRESHOLDS FOR TROPICAL RESIDUAL SOILS” - A BRIEF OVERVIEW

Further analyses are needed for the trigger threshold analysis because:

current inventory mainly focuses on the 2018 event, lacking
comprehensive area-wide information for other periods.
Most landslides in the inventory are near settlements,
roads, and infrastructure, indicating anthropogenic
influence.

Existing data sets for conditional factors like lithology and
land use vary in scale and granularity.

Current landslide analyses are often general and lack
differentiation between different types, with few emphasizing
debris flows.

Rainfall threshold analyses typically use classical statistics,
relying on limited rainfall information and gauge stations.
The major challenge is the absence of consistent soil and
soil thickness data, often using a coarse geology map as a
proxy.

Rain gauge locations and landslide
distribution(C.L. Vishnu et al., 2022)

Different landslide susceptibility maps
(Shameem Ansar et al., 2022)

e e s ey e L
Logisic Regression model - 1k

(b) Support Vector Mac!


Presenter Notes
Presentation Notes
QUESTIONS:
Is the suitability of the current methods for a broader regional application being assessed?
To what extent do the current methodologies account for the diverse conditions of tropical soils, considering variations in chemical and physical properties like parent material, soil structure, drainage regime, and age?
How are processes related to different types of landslides taken into consideration in the existing analyses?
What is the utility and reliability of the established thresholds, particularly given the constraints of limited rainfall information, with a predominant focus on a single event (the extreme event of 2018)?
A paper on empirical rainfall threshold for Idukki by Minu and Neelima (https://www.mdpi.com/2073-4441/11/10/2113) shows that they have collected ‘225’ landslides from 2010-2018 with a weekly temporal accuracy. This temporal uncertainty possibly highlights why a ground information integrated approach will add value to the existing empirical or statistical thresholds in the region to improve reliability of forecasting.



3. LANDSLIDE DOMAINS IN THE IGRD PROJECT
In the frame of this project domain maps should help:

» For understanding the terrain and landscape conditions better and thus the main
landslide types and processes
» Define focus areas for sampling and threshold modelling

* Reduce the computations processing size

Project Workplan:

Hydrological Geotechnical
modelling modelling

Soil properties




Q LANDSLIDE DOMAINS IN THE IGRD PROJECT

Generalisations of different terrain conditions and corresponding landslide types
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i Soil cover/Precambrian rock/
Inferred rock-soil contact

Different crosssections through Idukki showing different | Zone I

landforms (Vijesh, CGWB report 2022)
A schematic sketch classifying the study area into different

zones on the basis of landslide occurrences and terrain
conditions, (K. S. Sajinkumar, S. Anbazhagan, 2015).



Presenter Notes
Presentation Notes
Zone I: 
escarpments with very steep to precipitous slope. 
It is generally barren and usually has detached and overhanged boulders. 
Less anthropogenic activities, and hence  natural processes
These areas are vulnerable to rock fall due to the presence of big boulders.
Zone II 
hard rock with little soil cover. 
The slope angle is steep and occupied by dense forest. 
This area is influenced by a combination of natural forces and anthropogenic activities. 
Chances for debris slide and debris flow (translational) to occur and the intensity depends upon the soil thickness and changes in vegetation cover.
Zone III 
This zone has thick soil cover over the Precambrian rocks and is exclusively used for plantations such as rubber and pineapple. 
Moderate to moderately steep slope is the main geomorphic characteristics of this zone. 
Human activity is high and is the sole motivator of the mass movement in this zone. 
These areas are very much vulnerable to
debris flow (translational).


3. LANDSLIDE DOMAINS IN THE IGRD PROJECT

Multiresolution segmentation using eCognition Developer 64 software

1§ Developer - dukdLayers1.dpr - New Level of 1 Classficaton -

i Fle View ImageObjects Analysis Library Classification Process Tools Export Window Help

e Software for object-based image SEEOE % AZEESSEEDNEENE IS 2 AEee > ]S t}moo\n-f‘v\xnf@amm!x
analysis (OBIA)
« Segmentation of the Idukki district

with respect to DEM, Slope, Aspect,

Lithology, and Geomorphology.

» Different parameter settings (scale,

shape criterion ratio, compactness)

to influence the segmentation

process




3. LANDSLIDE DOMAINS IN THE IGRD PROJECT

First preliminary maps are

created

But, work in progress:

Further analysis are
needed

Field check in January
2024
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THANK YOU

Any questions?
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