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Driving forces to study climate change ?

Society - Effect on population due to Flash Floods,
cyclones, droughts

Science- To understand, track and predict climate changes
Economy - Livelihood, energy, transportation

Physical drivers of climate change

(Carbon dioxide
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Future goals -
Reducing emissions
Carbon neutrality by 2070
Establishment of Sustainable ecosystem - SDGs

SDG13 - Take urgent actions to combat climate change

« Earth is at tipping point at the brink of calamity

» Temperature will rise by 1.5°C by 2035

* Rate of sea level rise has doubled.

* Need deep, rapid and sustained GHG emission

reductions by 43% by 2030 and net zero by 2050.
* 15X high disaster mortality rates
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Long term observations

Climate Data Records

Global observations

Network of ground based
sensors for modelling and
validation

Mobile based sensors

Multi-institutional
collaboration

Needs of hour and future

Short term and long term
prediction/projections of climate
parameters

Constellation of satellites

Improved role of geostationary
satellites

Modelling parameters with
improved accuracy

On-board processing capability
for hotspot identification

Fast processing algorithms

Remote Sensing data

(Satellite, Airborne and
Balloon platforms)

Results, better
understanding of

Climate models
(regional and global
scale)/GIS models

Network of ground-based
observations

Earth’s Climate system

(in-situ measurements)
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Platforms EO Sensors for India-Vision 2047
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Integration of
Earth Observations
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Road map for Spatial Analytics for climate research & services

Processing /Role S EETET h

technology
* Time for Green
- * Large datasets , _ Economy Transition
. Pr&~ = DataFornats -‘ & Pixel Wise (Focus on renewable
Zse-oo .- eRe-samplingand Uit iid Mabs
= B ~  Interpolation P energy)
* Al-Accelerated Climate
Action (Large amount
A Spatial of data)
* Long term trends x Relationships e Support Climate
* Stationarity Test ' Resilience through
* Adfuller Platforms and Services
* Slope estimation e Model to Address
Processing :;:'::;:;iress'o" Climate Risk through
NS Ksidall national/international
* RANSAC collaboration
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Securi
Anomaly Maps K eaurty /

e Anomaly Detection
¢ LSTM

Cryosphere
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National Information system for Climate & Environment Studies %-ﬁ e

e National level long term, geo/bio-physical products pertaining to — /

Terrestrial, Ocean and Atmosphere Networking L / Re:'f'::ﬁ”
National

* Multi-Institutional Endeavour Datahase ob

* Observational network, calibration & validation sites inrastrcture b Gf,‘r’g:l‘:z;?'
* NICES portal

* Essential Climate Variables (ECVs) for impact assessment, vulnerability,
adaptation, mitigation, etc.

i 5,* Network of

7% Instruments
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Global Climate Observing System
Essential Climate Variables (ECVs) 54
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Available through NICES portal

Terrestrial (35)

Geophysical: Albedo, Normalised Difference
Vegetation Index (4)

Hydrology: Surface water body, Soil moisture,
Evapotranspiration, Runoff (4)

Land cover: Mesoscale Model-5, Weather
Research Forecast (WRF) compatible, Veg Fraction
(3)

Terrain and Soil: Organic Carbon, Inorganic
Carbon, f-soil depth, f-soil texture, f-water erosion,
f-wind eroston, f-salt affected, Soil moisture (8)
Vegetation and Ecosystem: Average annual
forest fire density, SD of Ave Annual Forest Fire
Density (AFFD), length of fire, fraction of forest,
forest types, Net Sown Area (Total, Kharif, Rabi), £
Fallow Area, Net Ecosystem Productivity &
Primary Productivity (1)

Cryosphere (5): Snow melt and freeze (Indian
Himalaya & Antarctica) (2), Snow cover fraction
(1), Himalayan glacial lakes and water bodies (1),

snow albedo (1)

Ocean (29)

Ocean Heat Content satellite & model
derived (2), Tropical Cyclone Heat Potential
(2), Ocean Mean Temp (1) = 5

Ocean surface winds (2), Wind stress (2},
Wind curl, Ekman currents, geostrophic
current, Sea Surface Height Anamoly, ocean
surface current, Eddy Kinetic Energy,
Monthly mean sealevel anomaly (7) = 1
Co-tidal map (2) =2

Model derived: Sea level pressure (1) =1
Ocean color: Chlorophyll conen (4), Water
transparancy (2), Total Alkalinity, Dissolved
Inorganic Carbon, pCO2 (4) = 10

Atmosphere (6)

Derived tropospheric Ozone (1), Boundary
layer height (1), Cloud fraction (2) & cloud
top temperature (2), Lightning (1) <« 6

Atmosphers B Oceans B Terrustrial

™ Academin W Govt = Dthers
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Yearwise total downloads

Urique usess over the years
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Climate Research Laboratory for Instruments in network
Atmosphere - Instruments
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- | o Climate Services
* Critical for making decisions in

climate-sensitive societal areas. w
e Respond to  societal and * Hot weather outlook
environmental challenges * Forestfire _
associated with climate change. gl reSOIut.mI.l e
: _ * Floods prediction
* Information content will flow - Vegetation / crg
from space based, ground based « Land cover ck

( + Sealevel rise 0

Fisheries

Coastal zone management
farine environment

monitoring

observations and model derived \_ J
outputs.
* An end to end plan from acquirin International programmes
s I‘OCGSSI;II el iqCS tg ThI‘Ollgh Atmosphere Monitoring (CAMS)
» P _ & _ it _ CDR, Marine Environment Monitoring
make the climate information ECVs (CMEMS)
available to decision support : Land Monitoring (CLMS)
o e PP mOdelllng Climate Change (C3S)
. , , , etc Emergency Management (CEMS)
* Information regarding risk and Security (CSS)
opportunities to be made Cryosphere Atmosphere
avellole: g « Air quality services
 NICES decadal plan is aimed . Emigsion i,notspots
towards  generating  climate * Snow melt Y- diation
services. ° g:%h r::o;:tlon » Wind energy potential
* A continuation of such plans is the E weov o * Fog & smog
major requirement. cd 1ce monitoring * Hotspotidentification
N * Lightning prediction
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System for Climate and Environment Studies

|
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October 2022

Cryosphere
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Earth And Climate Sciences Area

National Remote Sensing Centre

nices@nrsc.gov.in

NICES Newsletter - October 2022 onwards

3 ey e e oy

System for Climate and Environment Studies

Sep 2023
Highlights

* Geophysical products -

ol M i amptude phase
Latest Publications by ECSA Team

Déscrimination  of

Cryosphere
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National Remote Sensing Centre
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Defhi flood as viewed by Indian microwave satelite data
(Source: mvoon% portal) COS-04 SAR-MRS 3 June 2023 and 13 July 2023

plei

Beas river, HP flood as viewed by IRS Cartosat2f  and NEWSAT (Source:
NDEM portal) 7 May 2023 and 15 July 2023

Floods in Godavari river near

B Brodeachatun, Telangana as viewed |
B "By Indisn sateilte (Source: NDEM
!

portal) 23 July 3023

National Information System for Climate and Environment Studies (NICES)

<
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Programme Director (NICES)
National Information System for Climate and Environment Studies

National Remote Sensing Centre

Indian Space Research Organisation
Department of Space, Govt. of India,
Hyderabad 500 037
Phone:+91-040-23884212 +91-08542225521/22
ddecsa@nrsc.gov.in rbothale@gmail.com

For NICES data

https://bhuvan-
app3.nrsc.gov.in/data/download/index.php?c=p&s=NI&g=all
For newsletter — nices@nrsc.gov.in

Dr Rajashree Vinod Bothale, DD, Earth & Climate Sciences Area (ECSA)/NRSC, Hyderabad
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