EGU22-12646
https://doi.org/10.5194/egusphere-egu22-12646
EGU General Assembly 2022
© Author(s) 2022. This work is distributed under
the Creative Commons Attribution 4.0 License.

Assessment of Land Subsidence Hazard, Vulnerability and Risk: A
case study for National Capital Region in India
Shagun Garg1,2,4, Mahdi Motagh3,4, Indu Jayaluxmi1,6, Vamshi Karanam5, Sivasakthy
Selvakumaran2, and Andrea Marinoni2,7
1

Indian Institute of Technology, Bombay, Civil department, India (shagun@gfz-potsdam.de)

2

Dept. of Engineering, University of Cambridge, Trumpington St., CambridgeCB2 1PZ, UK

3

Institute for Photogrammetry and Geo-Information, Leibniz University Hannover, Hannover, Germany, 30167

4

Remote Sensing and Geoinformatics, GFZ German Research Centre for Geosciences, Potsdam, Germany, 14473

5

Southern Methodist University, Dallas, TX, USA

6

Interdisciplinary Centre for Climate Studies, Indian Institute of Technology Bombay, Powai, Mumbai, India, 400076

7

Dept. of Physics and Technology, UiT the Arctic Uni-versity of Norway, P.O. box 6050 Langnes, NO-9037, Tromsø, Norway

Risk assessment and zoning are very important to risk management as it indicates how severe the
hazard can be, and who would be most affected. It plays a crucial role in risk management,
especially for densely populated areas.
Delhi- the capital of India, is the fifth most populous city in the world, with a population density of
nearly 30,000 people per square mile. Like other global megacities, Delhi is also facing a looming
water crisis due to urbanization and rapid population expansion. The increasing demand for water
has translated into the extraction of larger quantities of groundwater in the region. One of the
many consequences of groundwater over-extraction is land subsidence. Amongst all other ways to
monitor land subsidence, Interferometric Synthetic Aperture Radar (InSAR) is considered to be the
most effective and widely used technique. We used the InSAR technique and analyzed Sentinel-1
data acquired during 2014 - 2020 and identified some localized subsidence zones in the region. In
addition to that, a risk assessment was also performed by considering hazards and vulnerability
approach.
In this study, a land subsidence risk assessment index was proposed based on the Disaster Risk
Index. The cumulative subsidence volume, the land subsidence velocity, subsidence gradient, and
the groundwater exploitation intensity were collected, analyzed, and put together to create a land
subsidence hazard evaluation map in the National capital region India. The population density,
land cover, and population estimates were adopted as indexes to create the vulnerability map.
Finally, the land subsidence risk map was created by combining the hazard and vulnerability maps
using the matrix multiplication approach. Specifically, the final risk map was classified into three
levels, i.e., high, medium, and low. The analysis highlights an approximate area of 100 square
kilometers to be subjected to the highest risk level of land subsidence, demanding urgent
attention. The findings of this study are highly relevant for government agencies to formulate new

policies against the over-exploitation of groundwater and to facilitate a sustainable and resilient
groundwater management system in Delhi NCR.
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