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Introduction:    Impact of the Changing Climate

The indication of climate change include warming temperatures,
changes in precipitation, The ocean is acidifying, increases in the
frequency or intensity of some extreme weather events, and rising
sea levels.

IPCC, 2021 : Projected Global warming
IPCC, 2021 : Observed Global warming



Mitigation and Adaptation of Climate Change

We all have to start preparing
ourselves (adapt) for the effects of
climate change. But a question
that may come to the mind of a
decision-maker is ‘Adapt to what
exactly and how?’.

This is where Climate Services
comes in.



What is Climate Services?

“Climate services (CS) is the provision of scientifically based climate information
and products that assists individuals and organizations in the society to make
climate smart decisions”

Major Priority Areas:
Agriculture and food security, disaster risk reduction, 

water, energy, and health.

Climate services allow society to build resilience to future change and take advantage of opportunities
provided by favorable conditions.

Climate service prepares the users for the weather they will actually experience. 

Climate services are made most effective through 
collaboration between providers and users.



Stakeholders of the the Climate Services in India

IMD

Research & 

Modelling Centers

(IITM, NCMRWF, 
INCOIS)

Experts from Climate 
Sensitive sectors like 
Agriculture, disaster 
management, water, 
health, and energy   

Boundary Organizations

(Paper and electronic media, 
Internet, telecom service providers

National Level End Users 

(Policy makers, government planners, 
administrators  etc.)

Final Beneficiaries (Small hold farmers,  Vulnerable 
Communities, General Public etc. )

Value Added 
Products

Provide data, 
climatology, real time 
monitoring, forecasts, 
projections
Capacity building

Climate Service 
Providers

Climate Service 
End Users

Communication, 
Translation and 
Dissemination of services



Climate Services Provided by IMD

IMD is the nodal Government agency responsible for providing operational weather and climate services required for the

country. IMD provides the following Climate Services through the Office of Climate Research and Services (CR&S), Pune.

 Climate Monitoring and Analysis

- Monitoring or rainfall and temperature, Climate Diagnostic Bulletins - monthly,

seasonal, & annual , Annual Climate statement of the country, Monsoon Reports,

ENSO & IOD

 Climate Prediction

-Seasonal and Extended Range forecasts, MJO, MISO, ENSO, IOD etc,

- ENSO & IOD Monthly bulletin

 Climate Data Management

- Climate Data Centre: Online data reception, quality check, archival, data

rescue, Gridded data, Climatology data products

 Climate Applications

- Agriculture Sector: drought monitoring based on Aridity anomaly and SPI maps,

Agromet Advisory Services

- Water Sector: Rainfall products at different spatial scales like district, subdivision,

state, country, river basins, and temporal scale like daily/ weekly/ monthly etc.

-Health sector: Heat action plan, heat index maps and identifying meteorological

windows for diseases

 Climate Research & Training

- Research in climate variability, climate change, climate prediciton etc.

- WMO RMTC – Training and capacity building in general meteorology, climate 

science, climate services for participants from IMD and other national and international 

agencies. 



Operational Climate Data Management and Services

Data Reception, Quality Check, Data Archival and 
Preparation of Data products

Data Rescue



Climate Monitoring and Analysis Products

Publication of normal Viz: Climatological

tables upper air wind analysis/Radiation

maps(climatology), Rainfall maps and its

probabilistic distribution maps, Wind rose

diagrams etc. and its periodical updating:

All India annual mean temperature 

anomaly (1901-2018)

Preparation and publication of 

1) Monthly, seasonal and annual climate diagnostic 
bulletins for India region, 2) Disastrous Weather Events

3) Research Reports

http://www.imdpune.gov.in/caui/smartcities.html
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Significant Weather Events in June-Sep. 2022 Loss of Life due to Extreme weather events
State / UT Floods & 

Heavy 
Rains

Gale Heat 
Wave

Thunderstorm 
& Lightning

Grand 
Total

Andhra Pradesh 7 11 18
Ar. Pradesh 5 0 5
Assam 161 23 184
Bihar 236 236
Chhattisgarh 7 49 56
Gujarat 24 7 31
HP 64 0 64
J&K, LDK 31 3 3 37
Jharkhand 5 45 50
Karnataka 23 9 32
Kerala 26 0 26
MP 1 88 89
Maharashtra 75 43 118
Manipur 56 0 56
Meghalaya 9 1 10
Odisha 12 1 3 49 65
Punjab 3 0 3
Rajasthan 47 61 108
Sikkim 3 0 3
Tamil Nadu 4 4
Telangana 11 4 15
Uttar Pradesh 36 62 98
Uttarakhand 13 1 14
Grand Total 619 4 3 696 1322



Climate Hazard/Vulnerability Atlas



Climate Prediction  Services:  Presently issued  Monthly and Seasonal Forecasts for the Country

Sr. 

No.

Forecast Outlook for Issued in Method/ 

Model

1 Rainfall during the Winter Season (Jan-

March) 

December Statistical,

Dynamical

2 Temperatures during Hot Weather 

Seasons (March to May) & (April-June)

February 

& March

Dynamical 

3 Rainfall during the SW Monsoon 

Season (June to September)

April Statistical,

Dynamical  

4 Rainfall During the NE Monsoon Season 

(October to December) Rainfall

September Statistical,

Dynamical  

5 Temperatures during the Cold Weather 

Season (Dec- Feb) Temperature

November Dynamical

New Seasonal Forecasting System Based on the 

Multi Model Ensemble (MME): 2021



SASCOF-28 Outlook Rainfall Outlook for 2024 June to September 

season for South Asia

8-May-24

Above normal Rainfall likely during most parts of  the South Asia during 2024 Southwest Monsoon Season

Above normal Temperature (Maximum & Minimum) during most region during 2024 Southwest Monsoon Season



Estimation of population likely to be exposed to 
above-normal precipitation

In total, 41.1% of South Asia population are likely to be exposed to 
more than 40% probability of above-normal precipitation. 

Country 

Total 

population 

2020 

(thousands)

Percent of population exposure
40.1% - 50% 

probability of 

above normal 

precipitation

50.1% - 80%

probability of 

above normal 

precipitation

60.1% - 80%

probability of 

above normal 

precipitation

80.1% - 100%

probability of 

above normal 

precipitation

Above normal 

precipitation

Afghanistan 38,928 0.0% 0.0% 0.0% 0.0% 0.0%

Bangladesh 164,689 33.5% 39.1% 11.2% 0.0% 83.9%

Bhutan 772 39.2% 21.6% 0.0% 0.0% 60.8%

India 1,380,004 25.2% 12.5% 4.0% 2.9% 44.5%

Maldives 541 0.0% 0.0% 0.0% 0.0% 0.0%

Nepal 29,137 1.8% 1.1% 15.6% 0.0% 18.5%

Pakistan 220,892 0.2% 0.9% 0.0% 0.0% 1.1%

Sri Lanka 21,413 0.0% 0.0% 0.0% 0.0% 0.0%

Total 1,856,376 21.8% 12.9% 4.2% 2.2% 41.1%
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Population likely to be exposed to above-normal precipitation
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probability of above normal precipitation
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probability of above normal precipitation
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probability of above normal precipitation



Climate Application for Agriculture: Drought Monitoring and prediction

 Drought monitoring using Aridity Anomaly Index(AAI), Standardized Precipitation Index(SPI) and Standardized

Precipitation Evaporation Index(SPEI) in weekly, biweekly, monthly and seasonal scales. Sending weekly SPI map and

values to all the state authorities as demanded by them according to new Drought manual of Ministry of Agriculture.

 Drought monitoring using Standardized Precipitation Evaporation Index(SPEI) has been started in the year 2018.

 Generation of one week advance SPI and AAI outlook maps during SW monsoon and NE monsoon using IMD GFS one

week district rainfall forecast.

 Also started generating SPI Forecast maps for one week to four weeks using ERFS in the year 2018.



• Initiated to issue bulletin on Climate information for Health for malaria and dengue based on ERF Products
on experimental basis on every Friday, since May 2nd week 2017 to till date

• Validations of ‘Climate information for Health for malaria and dengue based on ERF Products is completed
from May 2017 to October 2017.

Climate Application for Health:   Weekly Bulletin for Vector Born Deceases 



Agromet Advisory Generation 
 District level = ~700 Districts

 Block level = ~3100 Blocks

 State Level = 30

 National Agromet Advisory Service (AAS) bulletin by Agrimet Div. IMD Pune on

every Friday.

 National AAS Bulletin based on Two weeks Extended range weather forecast

(ERFS) in collaboration with ICAR-CRIDA.

AAS Bulletin for 
Dahanu block

AAS Bulletin for 
Palghar block

National AAS 
Bulletin

National AAS Bulletin based 
on ERFS 



NFCS-India

The stakeholders included: representatives from various central ministries (including water resources, 
agriculture, health, energy. defense and ISRO), officials from various state governments, research organizations, 

academic institutions, professional bodies, NGOs, and media have participated in this event.

At the end “NFCS-India workshop statement” was prepared by the participants



NFCS-India



 National Meteorological & Hydrological Services 

(NMHSs) and representatives from various sector 

users

 India Meteorological Department (IMD)

 Indian Institute of Tropical Meteorology (IITM). 

 World Meteorological Organization (WMO).

 UK Met Office (UKMO)

 Regional Integrated Multi-hazard Early-warning 

System (RIMES).

 Japan Meteorological Agency (JMA).

 Korea Meteorological Administration (KMA).

 International Research Institute for Climate and 

Society (IRI).

 WMO Global Producing Centres of Long Range 

Forecasts (GPCs-LRF) and the WMO Lead Centre 

for Long Range Forecast Multi-Model Ensemble 

(LC-LRFMME).

 Food and Agriculture Organization (FAO)

 United Nations Economic and Social Commission 

for Asia and the Pacific

Organizations Supporting & Contributing to the SASCOF Forum



Progress on the WMO NFCS Implementation Guidelines: 

Special Session during SASCOF28 session with UKMO



Thank you


