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Project : Multi Hazard Early Warning Decision Support System

Initiation of Project: Nov. 2022

Date of launch : 15/01/2024 (by Honôble Vice President)

Operationally working since: 15/08/2023
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BACKGROUND AND OVERVIEW
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WEATHER FORECASTING AND MULTI -HAZARD EARLY WARNING PROCESS
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Problem Identification for Formulation of Project  
ÅLack of Multi-Hazard Early Warning Decision Support System for forecasters and users anywhere at any time

FORECAST GAP

ÅFragmented System (poor/ slow data communication and Less responsive system)

ÅObservation issues (No real time validation or error correction  in meteorological observation)

ÅRadar and satellite underutilisation  (No integration of large and upgraded datasets from satellites and radar 

though there is manifold increase in datasets with multiple satellites and more than 40 Radars)

ÅError prone manual processes (Manual preparation of weather charts, analysis & products and Manual 

forecast and warnings generation & dissemination) leading to more time consumption,  and less lead time 

for response and lack of confidence in forecast. 

ÅCustomisation  Lack (No location specific customised foreast and warning)

ÅAutomation deficit (Limited automation in preparation of Poor visualization and poor resolution of products 

through website  as it could not be projected  through native resolution in GIS).

ÅScalability  (Not scalable, Limited flexibility for India-specific needs) & No multi-hazard inter-operability 

ÅTechnology dependency (Vendor locking and reliance on foreign systems and hence poor maintenance)

ÅGap in Numerical weather prediction model integration ( though IMD runs 6 models daily twice and 

accesses 3-4 foreign models for weather forecasting.

ÅAccessibility (available to 12 out of 200 Forecasting Offices. Not web based)

ÅPoor forecast accuracy , no dynamic impact based forecast, risk based warning & public weather service 
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To Develop  Indigenous  Multi -Hazard Early  Warning  

Decision  Support  System  (DSS) aimed  to ACTIONS:  

ÅAddress  all  the problem  areas listed in previous slide.

ÅCompare,  Comprehend  and Analyze  all atmospheric 

and Oceanic Observations in Real Time through round 

the clock watch

ÅTrack  and decide  Current  Status  Of weather  System 

and their Genesis, Evolution, structure and other 

Characteristics

ÅIntegrate  and evaluate  all  numerical  Weather  

prediction  models  (7 in number) guidance

ÅOperate  collaboratively  to  develop  consensus  

forecast  on each and every weather conditions including 

severe weather

ÅNotify  likelihood  of  occurrence  and severity  of  

weather  conditions expected

ÅSummarise  & issue  Impact  Based  Forecast  & risk  

based  warning  of Severe Weather at district and location

OBJECTIVE
Wind observation at 1.5 km 

sumerimposed  with satellite based 

cloud image

Streamline analysis of Wind 

observation at 1.5 km height

Mean Sea leval  pressure analysis 

based on Numerical Weather 

Prediction Model Guidance

Multi -hazard impact based forecast 

and risk based warning graphics 

valid for next 24 hrs at district level
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Methodology Adopted

WEATHER ANALYSIS AND FORECAST ENABLING SYSTEM (WAFES):DECISION 

SUPPORT SYSTEM (DSS): IMPLEMENTATION



ÕɟØÍ ÖɩÞÖ θÛáɟÑ θÛÕɟÀ 
INDIA METEOROLOGICAL DEPARTMENT

High level architecture for Decision support system
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KEY SYSTEM CHARACTERISTICS

ÅSeparate modules are interoperable in a single platform also e nable  seamless data 
exchange across ministries, agencies, and sectors

ÅIntegrates diverse datasets, models, and platforms through open standards
Interoperable

ÅScalable in time, space, new data format and technology

ÅSupports future expansion to additional hazards, sectors, and spatial resolutions without 
redesign

Scalable

ÅIt can be replicated for any and sector country in the World

ÅStandardized procedures, protocols and interoperabilityReplicable

ÅReal time forecast, impact based warning, reduced forecast preparation time by 50% , 
enhanced accuracy by 30%Efficient

ÅDynamic and user driven

ÅMulti -channel dissemination(SMS, API, Mobile apps,website )Responsive

ÅTraceable data pipelines, standardized methodologies,open  protocol  and open source 
technologies.

ÅAuditability and accountability
Transparent

ÅLong term operational framework with institutional support and  capacity building

ÅTraining, upgrades and knowledge sharingSustainable
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PROCESS RE-ENGINEERING ACCOMPLISHED

ü Over 90% of data collection, quality control, and real -time integration has been automated for 

seamless ingestion from multiple sources to improve detection accuracy of weather systems and 

their impact.

ü Numerical weather modeling input in decision making has improved by over 95%, enabling 

more accurate risk assessment for various hazards.

ü Forecast and warning generation has been fully ( 100%) re-engineered to deliver real-time 

alerts for timely action. It led to 

ü increase in lead period from 5 to 7 days , 

ü reduction in time to prepare the forecast by about 3 hrs and 

ü increase in accuracy by about 15-20% 

ü Dynamic GIS mapping, Decision Support System (DSS), and automated severe weather alerts 

have been implemented for the forecasters, common public, disaster managers and other 

stakeholders.

ü Forecasting is now more accurate, efficient, and responsive to sector-specific needs across India.
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IMD has now  introduced  Web GIS based  

applications  for  all  types  of  severe  

weather  events  like .

×Max/Min Temp, Hot day, Warm night

×Heat Wave Cold Wave, Heat Index

×Rainfall, 24hrs/3Hrs

×Heavy rainfall warning 

×Cyclone Warning

×Marine weather Services

×Urban weather services

×Nowcast Services

×Agrometeorological  Services

×Aviation weather serviceas

×Transport Services (RAIL/Highways)

×Mountain met and tourism

×Power sector Services

DSS-IBF Modules

Rainfall 

analysis

Sea area Bulletin 

graphics

http://imdgeospatial.imd.gov.in/
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Å South Asia Flash Flood 

Guidance (SA-FFG)

Å Severe Weather Forecast 

Programme(SWFP)

Å Quantitative Precipitation 

Estimate and Forecast 

(QPE & QPF)

Å Storm Surge warning

Å Heavy Rainfall warning

Å Fisherman warning

Multi -hazard interoperability : An example of  Cyclone 

warning and Marine weather forecasting Services:
Heavy Rainfall warning at met. 

Subdivision level 
QPE/QPF for flood warning

Storm Surge Warning Heavy Rainfall warning at district level
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No warning 

Watch

Be Prepared

Take Action

0-0.5

0.5-1

1-2

GREATER THAN 2

WARNING BASED 

ON RAINFALL

WARNING 

BASED ON WIND
WARNING BASED 

ON STORM 

SURGE

COMPOSITE INDEX 

BASED WARNING 

Color  Coded Warning For Cyclone Dana Based On 0830 IST of 

23/10/2024 for 24/10/2024
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Multi -hazard interoperability : An example of Impact Based Forecast 

(IBF) and Risk Based Warning for Heavy rainfall
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Heatwave and 

Severe 

Heatwave

Warm Night 

and Severe 

Warm Night

Persistence of 

warm night and 

severe warm night

Persistence of 

heatwave and 

severe heat wave

Tmax Percentile Tmin  Percentile Relative 

Humidity
Heat index

Multi -hazard interoperability : An example of Heat Indices Prepared 

Daily
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No warning 

Heat wave Watch

Heat Wave Warning

Severe Heat Wave Warning

Multi -hazard interoperability : An example of Composite  Index Based Heat Wave 

Watch & Warning

District: Jodhpur

Total Population Affected :15.43 lakh

Total No of Airport Affected :1

Railway Station affected: 10

Railway affected :North Western 

Railway

Hospitals affected: 35

District:Jodhpur : ORANGE Warning (Be prepared)

ÅHuman  Health : Increases risk of heatstroke, 

dehydration, and cardiovascular issues; vulnerable 

populations suffer most.

ÅAgriculture : Reduces crop yields, causes drought 

stress, disrupts planting/harvesting cycles.

ÅLivestock : Causes heat stress, reduced productivity, 

higher mortality.

ÅTransport : Damages roads/railways, causes delays 

and accidents, affects worker safety.

ÅEconomy : Disrupts labor productivity, increases 

health and infrastructure costs.

ÅWater  Resources : Increases evaporation, reduces 

freshwater availability, worsens droughts.

IMPACTS

ÅHuman Health : Improve heat warning systems, expand access to 

cooling centers, promote hydration and public awareness.

ÅEnergy : Boost energy efficiency, diversify energy mix, upgrade grids 

for heat resilience.

ÅLivestock : Provide shade, ventilation, ample water; modify feeding 

times.

ÅTransport : Upgrade infrastructure for heat resilience, adjust work 

hours, enhance maintenance.

ÅEconomy : Invest in heat-resilient jobs and technology, support heat-

impacted sectors.

ÅWater Resources : Improve water conservation, build reservoirs, 

enhance drought planning.

ACTION

Total No of SEZ affected: 1

Total No of Power Station affected:6

Total No of Power Plants affected:4

Major Towns affected:9
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Riverine   Flood Forecasting 

(Quantitative Precipitation 

Forecast)

South Asia Flash Flood Guidance 

System ( SAsiaFFGS )

Å Guidance  for  Bangladesh , Bhutan,  

India,  Nepal,  Sri  Lanka .

Å High  resolution  (4X4 km)  and 30000 

watersheds  over  Indian  region .

Å Capable  of  issuing  flash  flood  Threat  

and risk  for  next  6 and 24 hours  

respectively .

City Specific Flood Forecast 

(Integrated Flood Warning 

System)

Å 15 Flood  Met. Offices  provide  
rainfall  forecast  for  160 river  
sub  basins   valid  upto  7 days  

Å Implemented  at Mumbai,  
Chennai  and Kolkata

Å Ward-wise  probable  water  
depth/inundation .

Hydromet  Services of IMD for Flood Forecasting
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THUNDERSTORM  SERVICES



ÕɟØÍ ÖɩÞÖ θÛáɟÑ θÛÕɟÀ 
INDIA METEOROLOGICAL DEPARTMENT

MULTI HAZARD WARNING FOR NATIONAL HIGHWAY

No warning 

Heat wave Watch

Heat Wave Warning

Severe Heat Wave Warning
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ROUTE FORECAST FOR NATIONAL HIGHWAYS
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MULTI HAZARD WARNING FOR INDIAN RAILWAYS AND RAILWAY 

STATIONS


