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GeoAl Knowledge and Information Infrastructure For
Climate Resilience, Adaptation and Mitigation fostering
Sustainable Development in Western Himalayas

* Creating Data and Information Infrastructure for
geospatial data chain from analysis ready earth
observation to decision ready information for Western
Himalayan region.

* Enabling Findability, Accessibility, Interoperability and
Reusability (FAIR) principles in development of
vulnerability indices for Smart Decision-Making
Solutions.
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SNOW COVER (Decadal Changes)
Higher altitude of Uttarakhand Region. India

Year 1972

Year 1979 Year 1990
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SNOW COVER - DECADAL CHANGLES (Seasons: January, February and March)
Higher altitude of Uttarakhand Region, India

Year 1973 Year 1979

Year 2003 Year 2013
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Legend
Class_Names

Mo Change

Snow to Other

Snow to Vegetation

Water to Other

Tree to Other

Tree to Other Vegetation
Shrub to Other

Shrub to Other Vegetation
Grassland to Other
Grassland to Other Vegetation
Rocky to Other

Rocky to Vegetation
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Legend
Class_Names

No Change
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Shrub to Other

Shrub to Other Vegetation
Grassland to Other
Grassland to Other Vegetation
Rocky to Other

Rocky to Vegetation
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HIGH
ALTITUDE Changes 1972-1979
DYNAMICS
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6500-7000 5500-6500 4500-5500
4000-4500 3500-4000 3000-3500
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Overall Concept

Analysis Ready Data
Data (Spatial & Non-
Spatial
Multitemporal satellite Vegetation Type,
data of various Biodiversity, Species
resolutions Composition
Vegetation data Geomorphology,
Lineament, Landslides,
Hydrological data Faults

Geological data
Hydrological Maps

Spatio-temporal
rainfall, temp, humidity
and pressure maps

Show and Avalanche
data

Meteorological data
such as Temp, Rainfall,
Humidity, Pressure

Soil moisture, soil
temperature, soil
organic content

Socio-economic data

Socio-economic data

Decision Ready Information

Spatio-temporal Modeling
and Analytics

Change Detection, Biological Vulnen:abllltv
Richness, Fragmentation, —_ Indices
Biophysical Parameters A1 Ecosystem
Fragmentation Vulnerability

Hazard Zonation for Land Slide,  _|
Earthquake, Geological Stability
analysis

Geological
(Landslide,
earthquake, snow
and glacial melt,
avalanches)
=11l Vulnerability

Flood risk, Flood frequency, Flood
forecast -1

c o —tp
Snow and Glacial melt analysis,

Avalanche risk, frequency =

Multi-temporal analytics for |, Hydrological
rainfall, temp, humidity and | lboyi | (Flood and Water
pressure, Climate models = Security)

\( Vulnerability

Nutrient Analytics, Soil moisture
and temperature profile and
analytics —

— Soil Vulnerability

Livelihood
Vulnerability

Socio-economic analysis,
Livelihood analysis
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D4P and
Decisions

Smart Decision-Making
Solutions

Sustainable Infrastructure
Development and its long-
term stability
Biodiversity Harvesting &
Conservation
Disaster Risk Reduction and
Mitigation
Livelihood Resilience to
Climate Variability
Climate Mitigation and
Adaptation

Climate Predictions and
Future Simulation Scenarios
for decision making

Predictive Agriculture
Systems

Predictive Developmental
Scenarios
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Knowledge + Decisions = Development

Policy
and

Legal

Innovation

Technology = Applications = Value
£53J2Y = SUZIYD - S5J3SN)

Society * Economy * Environment
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Science to Solutions

Products

Solutions

-

‘ Scientific Entrepreneurship === —

Process Flow from Science to Solutions and Products
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2002

Timelines
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vi [v2|v3|va|vs

v6 | v7 | v8 |vo|vio| vi1 [v12| v13| v14 |v15

S.No. Actvities

1 Implementation of the pilot to develop smart DMS solutions that will be taken
to market with industry collaboration
Smart DMS Solutions and D4P framework transformed into products and with

2 |industry go for their marketing and sales on an ongoing basis with
product/solutions improvements based on market demand
Scale up the portfolio of products/solutions from high altitude Western Region

3 |toinclude entire Western Himalayan region and forge partnership with national
and international institution working in the entire region
Scale up the portfolio of products/solutions from high altitude Himalayan Region

4 |to include all the altitude regions of Himalayan region and forge partnership
with national and international institution working in the entire region

5 Product/Solutions improvement and ongoing development of new

products/solutions along with their marketing and sales
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Work in Progress

* Multi-scale and multitemporal data processing of EO data
from 2002 till date

* Landsat 2002 —till date: To capture the inter and intra-annual
dynamics of land cover changes especially snow cover

* Sentinel 2013 —till date — To capture the inter and intra-annual
dynamics of vegetation changes

 LISS-IV datasets for 2013, 2017 and 2021 — To capture the
changes in biodiversity, impact on ecosystems

* Multi-scale and multitemporal data collation

* Historical Geological and other data being collated from Wadia
Institute and IIRS

» Existing Data from completed projects being collated
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Collaborating Scientific and Academic Institutions
* Wadia Institute of Himalayan Geology

* Indian Institute of Remote Sensing
* Sido Kanu Murmu University

K. J. Somaya College of Engineering
e Uttarakhand Open University

Supporting Institutions
* GISE Hub, IIT Mumbai
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