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IMD’s Multi-Hazard Early Warning Decision Support System (IMD-MHEW-DSS): Digital
Transformation of IBF & MHRBW in DRR

Atul Kumar Singh, Scientist-D & Incharge,
Integrated State Weather Forecasting Centre, IMD Lucknow

A state of art Web-GIS based Multi-Hazard Early Warning Decision Support System (MHEW-DSS)
implemented by the India Meteorological Department (IMD) under Mission Mausam represents
comprehensive digital transformation of India’s Public Weather Service across weather forecasting to
generation of multi hazard early warning and dissemination framework designed to ensure timely customised
weather service for different sectoral applications in order to maximise the public/user-specific outreach.
This platform has facilitated near real time access of more accurate impact-based forecasts and multi-hazard
risk-based early warnings at user end through automated, digital, multi-channel platforms including common
alert protocol, mobile app, sms alerts whatsapp etc. covering the entire country (including state of Uttar
Pradesh) and neighbouring regions.

The Multi-Hazard Early Warning Decision Support System (MHEW-DSS) shifted the service delivery from
generic forecast to location-specific forecast through Mausamgram and impact-based forecast. It has brought
a paradigm shift in preparedness, planning and disaster management. The system has delivered strong
sectoral benefits across environment, water, energy, health, education, agriculture, livelihoods, and
governance. It has enabled major cost savings, reduced paper use, energy consumption, carbon emissions,
and manpower requirements, while supporting water and resource conservation. Weather-based advisories
have not only resulted in saving lives but also livelihoods.

Multi-hazard early warning decision support system (MHEW- DSS) has resulted in increasing income of
farmers, fishermen’s', labourers working in fields, reduced disaster losses, protected public health, and
safeguarded vulnerable population including old, women and children. It has resulted in boosting the
economy across multiple sectors including urban, power, health, energy, agriculture, marine, industries
(offshore, onshore & inland), transport, tourism etc. by reducing disaster-related losses through customised
advisories.

The Multi-Hazard Early Warning Decision Support System (MHEW-DSS) has enabled dissemination
through multiple channels including WebGIS portals, mobile apps, SMS, WhatsApp, Common Alerting
Protocol (CAP), and APIs. It has ensured last-mile reach to diverse communities and stakeholders.
Automation has also reduced forecast preparation time by 50% and improved accuracy by 30%.

The Multi-Hazard Early Warning Decision Support System (MHEW-DSS) has also strengthened good
governance through standardized, interoperable digital workflow and enhanced international collaboration
by providing regional early warning support, positioning India as a leader in multi-hazard early warning
systems. Through integrated technology, automation, capacity building, and community engagement,
MHEW-DSS has significantly enhanced public awareness and resilience across sectors. The initiative has
empowered citizens, strengthened governance, protected vulnerable groups, conserved natural resources,
boosted economic efficiency, and reinforced India’s leadership in disaster risk reduction and international
collaboration.

The details about the “Multi-Hazard Early Warning Decision Support System (MHEW-DSS)” and the
customised services being generated through it are available and accessible on https://
imdgeospatial.imd.gov.in
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State-Level Mock Exercise on
“Earthquake, Industrial (Chemical) and Fire Hazards” at Meerut
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Urban Flood Management Cell Gorakhpur

The Urban Flood Management Cell (UFMC), established in Gorakhpur, is a ground breaking, holistically
functional venture that translates the slogan 'Predict, Prepare, Protect' into practice. It disrupts the flood
susceptibility strategy by adopting a scientifically sound method that initialises a hazard assessment
comprising the usage of DGPS and LiDAR DEM for drain mapping and hotspots, thereby using the tool of
hyperlocal rainfall forecasting through Al for predictive analysis of waterlogging, through the mechanism of
a Digital Twin hydrological model. It further integrates the implementation of a Decision Support System
(DSS) through the automation of the pumping stations.

The UFMC has put in an operational Early Warning System, and that has almost fully enhanced
inter-department coordination, leading to proactive resource deployment. An important learning from this
was that the community-based local knowledge has to be integrated into the technical modelling of hazards.
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TRAINING EXERCISES WITH OTHER STATES

Uttar Pradesh is highly vulnerable to floods due to its extensive river system and monsoon-driven rainfall.
During participation in Exercise Suraksha Chakra (29 July—01 August 2025) conducted for Delhi, Haryana,
and Uttar Pradesh, and Exercise Durg Vishwas held on 03 July 2025 at Pune, flood preparedness and
multi-agency coordination were key focus areas. Districts such as Ghaziabad and Gautam Buddha Nagar face
increasing flood risk due to rapid urbanization, industrial growth, and drainage congestion. These exercises
strengthened inter-state coordination, emergency response planning, and preparedness mechanisms for
managing flood impacts on population, infrastructure, and critical services in Uttar Pradesh.

bl |
—

/

(

; ) ~
)] {

EXERCISE SURAKSHA CHAKRA




SAUGT AAITAIR _

Uttar Pradesh State Disaster Management Authority

Page 13

Vice Chairperson of UP SDMA Visits IITM at Pune for Strengthening Science-Policy Interface

The Hon. Vice Chairperson of the Uttar Pradesh State Disaster Management Authority, Lt Gen Yogendra
Dimri, PVSM, AVSM, VSM (Retd), visited the Indian Institute of Tropical Meteorology (IITM), Pune on 02

July 2025.

The visit involved extensive discussion among Lt Gen Dimri, the Director of IITM — Dr. A. Suryachandra
Rao, senior scientists and domain experts and was aimed at increasing collaboration between scientific

institutions and disaster management authorities. Discussions included the advancement of weather and

climate science, implementing early warning systems and impact-based forecasting, along with the use of
these in Disaster Risk Reduction (DRR) efforts.

The meeting highlighted the need for
integrating state-of-the-art scientific
research with policy and operational
frameworks to improve preparedness,
response, and resilience at the state
level. This visit demonstrated the
commitment of the Uttar Pradesh
State Disaster Management Authority
to utilise scientific knowledge and
foster institutional partnerships to
advanced evidence-based
decision-making and build an
increasingly or improve disaster

resilience in Uttar Pradesh.
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Fog, Winds and Western Disturbances: How Uttar Pradesh freezes

Anurag Singh, Intern, UPSDMA
Chhatrapati Shahu Ji Maharaj University, Kanpur Nagar

Introduction

The dense and persistent fog covers the large area of the Indo-Gangetic Plain, it brings the entire state of Uttar
Pradesh, with the incredibly busy ghats of Varanasi or the administrative capital Lucknow, to a troubling
standstill. Train schedules are disrupted or canceled, flights take the back seat and rescheduling takes the front
seat, and the morning routine for the population changes as the day starts with a thick and chilly veil.
However, the manifestation that can easily be detected here is simply the tip of the iceberg. This is because
the extreme and deep-acting cold wave that Uttar Pradesh experiences is actually the result of a complex
combination of certain atmospheric phenomena that make it the ground zero for significant winter
occurrences in North India.

Meteorological Background of Indo-Gangetic Cold Wave

The extreme cold conditions prevalent in Uttar Pradesh are a typical example of a regional climatology
influence combined with a synoptic system of weather conditions. The reason for this vulnerability lies in its
geographical location. The Indo-Gangetic basin and is surrounded by the Himalayas on one side and the
Peninsula on the other.

Radiational cooling is the thrust behind the cold wave. In winter season, high-pressure system, sometimes
moving from Central Asia or developing over northwest India, establishes itself over the region. Under an
anticyclonic system, the sky is clear most of the time. Although the sun heats the region to some extent during
the day, the absence of any cloud cover at night causes the Earth’s surface to cool rapidly as the heat is
transferred from the surface to atmosphere. This is more effective when there are no wind currents to mix the
super-cooled layer on the surface with the warmer layer above.

Source : “y : o

.4 \
https://science.nasa.gov/earth/earth-observatory/fog-blankets-the-indo-gangetic-plains152337/
et

Fog Blankets the Indo-Gangetic Plain
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This has a direct impact on the second major characteristic, which is the development of a strong night
temperature inversion. Usually, temperature lowers with an increase in altitude. But on clear winter nights,
the rapid cooling of the earth surface results in lower temperatures in air near the surface as compared to those
in air at an altitude of a few hundred meters. This creates a steep temperature inversion, which behaves as a
lid. This temperature inversion has two serious effects. It further aggravates the low temperatures by not
allowing the air to mix, and it also holds pollutants generated by human activities near the earth’s surface.
This explains why the lowest temperatures in Kanpur and Lucknow are Always followed by thick and
polluting fog that further worsens health hazards.

A major influence is the behaviour of Western Disturbances, These are mid-latitude, eastward-moving
cyclonic disturbances, and are the ‘life line’ of winter-season precipitation in North India. As a result of an
active Western Disturbance, clouding and precipitation occur in the Himalayas. These clouds spread and act
like a ‘blanket” and thus prevent heating of the plains below during night and maintain a certain level of
minimum night temperatures. Because of a deficit in these disturbances, as has been observed in recent years,
‘the clouds remain away, and thus radiational cooling occurs, and cold waves intensify and prolong’.

The cold, dry continental air from the northwest traverses Punjab and Haryana, getting moistened from the
agricultural fields and water bodies making the entire state vulnerable to the cold wave. When this slightly
moistened and cool air enters Uttar Pradesh, the conditions are ripe for fog to be formed, namely lower
temperatures and high concentrations of condensation nuclei from urban as well as agricultural sources.
Hence, the intensity of fog is more in Uttar Pradesh compared to the Western Plain.

The state is remote from the warming effect of the Arabian Sea and finds itself on the leeward side of the
Himalayas.it remains less influenced by the moderating effect of the maritime climate. Cold air gets settled.
Cold air damming is also experienced. Cold air gets channeled by the topography due to its heaviness. It does
not easily migrate without the effect of a disturbance in the weather.

A Guide for Resilience

e Extreme outdoor physical activity shall be avoided during the early morning and late evening periods
when the Cold and Pollution levels are highest.

e Maintain insulating layers of clothing, emphasizing the head ears and hands being major areas of heat
loss.

* Regularly follow local weather forecasts and air quality warnings.

e Symptoms such as a tight feeling in the chest, difficulty breathing, or light headedness shall be informed
to local health centre, particularly among people with history of such health concerns.

e While using indoor heating instruments, ventilation should be ensured to avoid accumulation of carbon

Conclusion

In Uttar Pradesh cold wave is more than just a temperature related meteorological phenomenon in the season
it is also a stress test triggered and molded through the complex meteorological conditions in the
Indo-Gangetic Plain. Its triggers come through a process of influences triggered by the Continental winds,
radiative cooling, temperature inversion, and the uncertainties presented by the Western Disturbances. As
these conditions continue to be a challenge in the region, it is critical to use meteorological complexities,
along with public health strategies, to understand, be able to cope, and secure better health against the winter
chill in the cities.
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Baghpat’s Compassion Revolution

Mrs. Asmita Lal (IAS), D.M.
Shri Vinit Kumar Upadhyay (PCS), A.D.M. (F/R)
Shri Ashwani Kumar (Disaster Expert)

Innovative Steps to Protect Animals and Birds During Winter & Rainy Seasons

Under the visionary leadership of District Magistrate Asmita Lal (IAS), District Baghpat has launched a
series of thoughtful and innovative initiatives to safeguard animals and birds during harsh weather conditions.
These efforts not only protect voiceless beings but also place Baghpat on the map as a forward-looking model
of community-driven disaster management.

Caring for the Strays: Water for Life

* Free water troughs were installed across key

locations. |

* Regular refilling was ensured to provide clean
drinking water.

* Special focus remained on areas with high stray
animal movement.

Warm Shelters for Stray Dogs

At the Material Recovery Facility Center, the Municipal Council
converted waste items like old tyres and drums into eco-friendly
dog shelters:

* Distributed free of cost to community spaces.

 Offering warmth, safety, and protection to stray dogs during
harsh weather.

Baghpat for Animals: A Digital Lifeline
Launched on 8 December 2025, the Baghpat for Animals mobile
application marks a new era of technology-enabled compassion.

Key Objectives

* Instant assistance for injured or sick animals

W6vh+q34, =g e, IR, SR T 250609, FRaA
"l Lat 28.944448° Long 77.228121°
AR, 03/12/2025 06:47 PM GMT +05:30

* One-click access to doctors and volunteers

* Streamlined coordination during emergencies

App Highlights
« Database of all veterinarians, hospitals & registered volunteers | 1 echnical development was led
by young volunteer Aman

* Location-based volunteer mapping Kumar, supported by an

* Future feature: Submit animal-cruelty complaints enthusiastic team of youth. Fifty
* Info on feeding zones, shelters & cowsheds volunteers were trained in first
 Real-time monitoring by district administration aid, each receiving a dedicated

first-aid kit.
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Why This App Was Needed ?

Emergency help often got delayed because:
* Information failed to reach the right person
» Communication gaps slowed down response time

The app was conceived to eliminate these delays and ensure swift, structured animal rescue.

@Baghpat4Animals
Youth-led animal welfare movement
in Baghpat *; | Supported by
Baghpat Administration to protect,
rescue & respect animals.
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Life-Saving Intervention Through DEOC

Shri. Shubhrant kumar Shukl, (IAS), D.M.
Shri. Abhinav Ranjan Shrivastav, (PCS) A.D.M. (F/R)
Shri. Avanish Dubey, Disaster Expert

Severe cold exposure led to hypothermia, leaving an unidentified woman unconscious, on dated 07.01.2026
near atal statue. Immediately upon receiving information at the Emergency Operations Center (EOC), the
Additional District Magistrate (F/R) directed that immediate relief be provided to the victim, following which
the disaster expert and his team, with the assistance of a 108 ambulance service, shifted the victim to the
nearest district hospital.
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Uttar Pradesh

State Disaster Management Authority (UP SDMA)

Address: B-1Block, PICUP Bhawan, PICUP Building Road, Vibhuti Khand,
Gomti Nagar, Lucknow, Uttar Pradesh, 226010

O/Upsdma1 @/UP_SDMA @/upsdma o@upsdma

For more information, visit our web at www.upsdma.up.nic.in




