
WEATHER and 

Climate startups

Supporting the business 

ecosystem through 

EMERGING science

opportunities at 

MoES Institutes  



MoES and Partner Institutions in the service to the Nation



Primary Sectors

Agriculture & 
Fishery 
Sector

Hydrological 
Sector

Finance/ 
Insurance 

Sector

Disaster 
Management

Health

Energy

MoES Data and Products

Level-1 data: Raw Weather 
and Climate forecast cum 
observation data

Level-2 data: Value Added 
Weather and Climate 
forecast and observation data



The MoES

advantage

✓ In-house Model Development: 
Bharat Forecast System (across 
scales)

✓ Product Value Addition

✓ Sector-specific High Spatial and 
Temporal Resolution Data

✓ Data Customization

✓ AI Model-based Value Addition

✓ Regional Climate Change 
Projections

✓ Training and Software support for 
Climate data

✓ Online repositories for data



CORE Data products

Focus Sector/Stakeholder Product Target

Agriculture

(i) SPI/SPEI
(ii) Smart Agro DSS
(iii) Seasonal Forecast
(iv) Daily to weekly Forecast

Drought management, Crop 
management and advisory, Crop 
insurance

Hydrology
(i) SPI/SPEI
(ii) QPF
(iii) Forecast Downscale

Estimate Irrigation requirement and 
flood forecast

Health (i) Dengue Risk
(ii) Heat Health Risk

Improve community health information 
system

Rainfall Extremes (i) Nowcasting
(ii) Short Range Forecasting

Urban flooding, aviation, flash flood

Marine and Fisheries

(i) Weekly forecast of Carbonaceous 
variable (pH, pCO2 etc)

(ii) Fishery Population
(iii) Fishery Climate Change Projection 

(Biomass, weight,location)

(i) Blue economy stakeholders
(ii) Coastal fishery



Core Data products
Focus 

Sector/Stakeholder
Product Target

Energy

(i) Forecast of Boundary Layer Variables, upper layer 
variables

(ii) Wind and Solar Power Potential for next 10 years 
(iii) Site Suitability analysis for wind-farms
(iv) Long term Climate Change projections

Renewable Energy sector, hyperlocal 
forecasts

Finance

(i) SPI/SPEI
(ii) QPF
(iii) Seasonal forecast
(iv) Future climate projection

(i) Finance risk analysis
(ii) Price Projection
(iii) Inflation forecast

Fog and Pollution (i) Fog forecast
(ii) Pollution outlooks

(i) Health Sector
(ii) Transport and Aviation

Risk Dashboard
(i) District Risk forecast based on temperature and 

precipitation
(i) Health Sector
(ii) Disaster Management

AI Weather Forecast (RAG 
Framework)

(i) Multilingual  Weather Forecast
(i) Chat and voice-based interface 

Forecast Applications for any sector



1. Observational Data
•i. Surface & Upper Air data (Point Data since 1901)
•ii. Gridded data: Rainfall: 0.25°, Temperature: 0.5°
•iii. Satellite Data (1983 onwards)
•iv. Radar Data (2002 onwards)
•v. Environmental data (2010 onwards)
•vi. Agrometeorological data (1945 onwards)
•vii. Aviation Met. Data
•viii. Marine Meteorological Data
•Ix. Astronomical data

2. Model Data: Real-time NWPmodel data fromGFS, WRF,

HRRR, E-WRF etc.

3. Operational Forecast Data since 1881

Climate Data Source: IMD Observational and Operational Data

Climatological data from different 30
years period (latest one is based on
1991-2020)
i. Surface & Upper Air
Climatology
ii. Severe Weather Hazards
iii. Disaster Weather Events
Vulnerability Atlas
iv. Derived parameters
(Hydrological, Aviation Met. Etc.)
v. Marine Climatology



MoES climate Models

Seasonal Forecast (once every month) 

Climate Change Projection (CMIP protocol)

Subseasonal Weekly Forecast (once every week)

Short Range (less than a week forecast)





Technologies Commercialized till 2026

Sl.No
Name of Know-

How

Name of MSME/ 

Entreprenuers/ Start-

ups

Brief Writeup
Schematic 

Representation

1
Remotely Operated 

Vehicle

M/s Laursen & Toubro 

Limited 

Remotely Operated Vehicle is used 

for offshore surveys conducted to 

study seabed conditions and marine 

resources including valuable minerals 

from the ocean floor and Gas hydrate 

surveys to identify methane hydrate 

deposits beneath the seabed. 

2
Robo Coastal 

Observer

M/s CT Control 

Technology (India) Pvt 

Ltd

NIOT has successfully design and 

developed Robo Coastal Observer 

(RCO) for real time data 

measurements of oceanographic and 

meteorological parameters. RCO is a 

self-propelled aquatic device that can 

be used for lake, river, coastal and 

deep sea surveillance purposes. It can 

also be used to rescue a person who 

has fallen overboard. 

3

Wireless 

Expandable 

Bathythermograph 

Conductivity 

Temperature and 

Depth Profile 

System

M/s. Azista Industries 

Pvt. Ltd

A compact ocean profiling system 

designed to measure conductivity, 

temperature, and depth parameters in 

marine environments. The system 

enables rapid acquisition of vertical 

ocean profiles for scientific and 

operational studies. It supports ocean 

circulation studies, weather 



Sl.No
Name of Know-

How

Name of MSME/ 

Entreprenuers/ Start-

ups

Brief Writeup
Schematic 

Representation

4
Wave Powered 

Navigational Buoy

M/s Sangir Plastics Pvt 

Ltd,Gujarat

Power extraction based on the 

Oscillating Water Column (OWC) 

principle using wave energy. Currently 

under operation at Kamarajar Port Ltd, 

Chennai and oceanographic data and 

buoy’s location are transmitted every 

hour to port authorities and other users

5

Multiplex PCR 

Detection Kit for 

detecting virulent 

genes of 

Enterococcus 

faecal in water and 

seafood (MPCR)

M/s Saai Electro 

Biogenic India Pvt 

Ltd,Chennai

NIOT-E. faecalis Multiplex PCR 

master mix for the specified 

amplification and detection of virulent 

genes. Positive and negative PCR 

control mix helps to identify and 

interpret the virulence range of the 

pathogen. 

6

Process for the 

production of 

Lutein from 

Marine Microalgae

M/s Vectrogen

Biologicals Pvt Ltd, 

Hyderabad

Lutein is a vital macular pigment in the

retina of eye and protects the eye from

the ionizing effect of blue light. It is

essential for protecting the cellular

components of the vital organs from

oxidative damage.



NCPOR:Observations in Polar 

regions

All climate variables. Surface to upper atmosphere.

Oceanographic measurements - Physical, Biological, chemical, Sea-ice

With excellent communication facilities back to India

Research Stations

Antarctica
Maitri, Bharati- Occupied year round - Winter capacity - ~25 each station

Arctic
Himadri – Occupied Year round, winter capacity ~ 4 

Himalaya
Himansh- Occupied during summer



The ARKA and Arunika HPC

https://arka.tropmet.res.in/Arka/introduction.html
https://nwp.ncmrwf.gov.in/computing/hpc-systems

Peak Performance of 11.77PF and dedicated 1.9PF for Artificial 
Intelligence research

• Enabled operational 6.5km Bharat Forecast System
• Enabled regional simulations at sub-km scales

ARKA

ARUNIKA

https://arka.tropmet.res.in/Arka/introduction.html


Product 

details

three-stage approach focused on preparation, organization, aand
immediate execution for different sectors

https://www.linkedin.com/pulse/get-ready-set-go-bryan-yager/





Decadal Prediction of Climate Extremes

Bias-corrected and downscaled extreme rainfall datasets,

developed using Empirical Quantile Mapping, are available

from IITM DCPS and CMIP6 DCPP.

IITM DCPS provides the decadal prediction up to 2035.

These datasets span lead times from 1 to 10 years, enabling

improved decadal-scale prediction of extreme rainfall events.

Products will be provided for lead-1 year, 2-5 year lead and

6-10 year lead.

➢ Agroclimatic Indices

➢ Extreme Temperature Events

➢ Extreme Rainfall Events

➢ Sea Level Rise

➢ Wind and Solar Power Potential

Decadal Probabilistic Prediction Products

🌍 Application Areas for Agroclimate Indices

Decadal prediction of :

➢ Consecutive Dry Days (CDDs)

➢ Consecutive Wet Days (CWDs)

Supports:

➢ Crop risk assessment

➢ planning crop selection, variety choice,

or planting calendars

➢ Water resource/ Irrigation management

🌍 Application Areas for Sea Level

indices

➢Coastal Planning & Urban 

Development

➢Coastal ecosystem management

➢Disaster Risk Management

➢Climate Change research & 

Policy

🌍 Application Areas for Heatwave/coldwave

indices

Decadal Prediction of:

➢ Temperature extremes (Tmax / Tmin extremes)

➢ Seasonal and interannual variability

➢ Heat/cold stress conditions

Supports:

➢ Climate risk assessment

➢ Agricultural planning (crop sensitivity to 

temperature)

➢ Energy demand forecasting (heating/cooling)

🌍 Application Areas of Rainfall

Indices

Decadal prediction of :

➢ Extreme rainfall events

➢ Flood risk assessment

➢ Monsoon variability and

shifts

Supports:

➢ Climate risk planning

➢ Infrastructure resilience

➢ Water resource management







Weekly Forecast Based ProductsReal-time 
Forecast 
Products: 
2-3 weeks lead-
time forecasts 
(daily as well as 
weekly) of 
Rainfall, 
winds, 
temperature, 
soil moisture, 
humidity, 
SPI/SPEI, 
large scale 
indices of 
intraseasonal 
oscillations, 
etc.



SPI/SPEI







Very short-range prediction and Nowcast

Our SolutionThe Challenge



Severe Convective Weather Threat: Very short-range 
Prediction & Nowcast

Product

Very Short-
Range 
Prediction and 
Nowcasting

Deliverable

Lightning-Threat

Impact-based 
rainfall threat

Model

Resolution

3 km / 2 km for 
Pan India

300 m for City-
based/ hyper-local

Daily-updates

Status

Gridded product 
ready for district 
and block level.

Lead Time:

3 to 12 hours

Rainfall Threat
Daily rain >64.5 mm

Mumbai city

Stakeholders

Agriculture Sector

Hydrological 
Sector

Insurance Sector

Disaster 
Management

NGOs and 
Civil Society

Rural 
Households



Health Climate Applications



Fisheries Product



AIR Quality products







Contact for Data Related 
Queries

Dr. Anupam Hazra
hazra[at]tropmet[dot]res[dot]in

Moderaotr for today's session



Q&A
“Your present circumstances don’t determine where you 
can go. They merely determine where you start.”


