
• The web-based decision support tool with 11 
modules empower policy-makers, operational 
-users of Incident Response System, and 
communities with necessary early warning 
information for decision making during all the 
phases of disaster management.

• The web application, by tracking rainfall on daily 
basis and linking it with storage in the water bodies 
and pre-identified vulnerable location will generate 
the anticipated flood risk based on the rainfall 
forecast.

• The web application by linking legacy data and 
dynamic weather forecast data creates the necessity 
to update disaster database on a day-today basis.

• The modules in web application will enable even 
the general public to take informed decisions since 
the alerts sent using the system are location and 
user specific.

• The mobile application communicates alert to field 
level functionaries and communities and to receive 
feedback on alerts and action taken at the field.

• The unique alarm system built in mobile application 
can save lives even if the lead time available is 
minimal for reaching to all stakeholders, especially 
during tsunami, flood and cyclones.

• TNSMART initiative will strengthen government 
efforts to fulfil one of the top most priorities of 
Sendai Framework viz., reduction in loss of lives.
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Foreword

A web-GIS based decision support system for strengthening disaster management

Socio-economic impacts of severe weather 
events remain a major concern despite 
availability of more reliable weather forecasts 
in recent years. The apparent disconnect 
between potential value of forecasts and 
its transformation into usable information 
is majorly due to technical and institutional 
barriers. I am glad that the Commissionerate 
of Revenue Administration and Disaster 
Management (CRADM), in collaboration with 
the Regional Integrated Multi-Hazard Early 
Warning System (RIMES) has developed the 
Tamil Nadu System for Multi-Hazard Potential 
Impact Assessment, Alert, Emergency 
Response Planning and Tracking (TNSMART) 
to overcome these barriers.

By bringing together the wide-range of 
weather and climate forecast products 
from India Meteorological Department 
(IMD) and ocean related information from 
INCOIS, I believe TNSMART could empower 
policy makers, operational users and 
communities with early warning information 
for decision-making. This will in turn enhance 
the capacities of disaster managers at 
all levels to anticipate potential impacts, 
prepare for, respond to, and recover from 
disasters.

This initiative will strengthen government 
efforts to achieve the priorities set forth 
in the Sendai Framework and also World 
Meteorological Organization (WMO) Global 
Framework for Climate Services (GFCS). 
I congratulate RIMES and the CRADM, 
Government of Tamil Nadu, for establishing 
and institutionalizing science and user 
interface system, that can be replicated 
throughout the country, and in other 
countries as well.

Dr. Madhavan Nair Rajeevan
Chairman of RIMES Council

Foreword
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Preface 

TNSMART  is  a  unique operat ional 
decision-support system for policy makers, 
disaster managers and communities to 
manage disaster risks holistically, by 
transforming generic weather forecast 
data into action-relevant, impact-based 
early warning information. The system 
incorporates cutting-edge technology like 
big-data analytics to manage sizeable data 
from various institutes on a single platform, 
to assist in disaster management. The system 
tracks rainfall daily, linking it with storage in 
water bodies and pre-identified vulnerable 
locations to generate anticipated flood 
risk, based on rainfall forecast. It generates 
advisories to save lives and property, 
including livestock, during the monsoon. 

The system has been conceptualised, 
developed and operationalised under 
the leadership of Dr. K. Satyagopal, IAS, 
Additional Chief Secretary and Commissioner 
of Revenue Administration. Without his 
passion and commitment, TNSMART would 
have not been possible. He also evolved an 
innovative institutional mechanism to ensure 
the system’s sustainability through policy 
documents such as Policy Note 2018-2019, 
and State Disaster Management Perspective 
Plan 2018-2030. The heads of national 
meteorological and hydrological services 
of RIMES participating countries passed a 
resolution on 14 November 2018 during the 

tenth RIMES Council Meeting. It appreciating 
the significant contribution made by Dr. 
Satyagopal in integrating several innovative 
features into TNSMART and institutionalising 
the system. The council also requested World 
Bank to replicate TNSMART in the remaining 
Indian states and elsewhere, to transform 
disaster-risk-management practices. 

Mr. A.R.Subbiah
Director

Preface
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Salient features of TNSMART

Salient features of TNSMART

Tamil Nadu System for Multi-hazard Impact Multi-hazard Potential Impact Assessment, Alert , 
Emergency Response Planning and Tracking (TNSMART) is a web-based decision support system 
that strengthens all the components of disaster management cycle, that is preparedness, 
response, relief, recovery and mitigation measures. The salient features of TNSMART are as 
follows

Web Application

• Empower policy makers, operational users, and communities with all disaster related 
information in a user-friendly and web-based integrated platform.

• Systematically archive datasets and analyse the datasets using descriptive, predictive, 
and prescriptive analytics functionalities.

• Superimpose historically identified vulnerable locations and forecast to assess the 
forecast based risk. 

• Visualize threats of anticipated disaster risks and formulate tailor-made user-specific 
advisories.

• Plan emergency response actions such as resource allocation, preposition response 
force and materials based on the anticipated risk.

• Receive emergency needs and complaints related to disasters along with photos from 
the public through the mobile application, and the same will be registered, forwarded 
to concerned officers for action, and track the action taken on complaints. 

• Track risk reduction activities for monitoring the dynamically changing risk for 
fine-tuning the system and guiding policy decisions for DRR.

Monitors the achievement of long term goals of the State, which are consistent with the key 
priority areas set-forth in Sendai Framework and Tamil Nadu State Disaster Management 
Perspective Plan 2018-2030 for improved decision making pertaining to disaster risk reduction.

Mobile Application

• Alert field level functionaries and community via mobile application on potential 
disaster risks and necessary preparedness measures and also receive feedback on the 
accuracy and reliability of alerts provided.

• Utilize a unique alarm system during emergencies that can send an alarm, even if the 
mobiles are in silent mode, and the alarm stops only after the alert is viewed by the 
user to ensure timely dissemination of early warning information to minimize loss of 
lives during life threatening disasters like Tsunami. 
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Honb’le Chief Minister of Tamil Nadu launched TNSMART on 26 October 2018
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A web-GIS based decision support system for strengthening disaster management

Every year, thousands of people are affected by natural 
disasters. An integrated disaster management system is 
required to manage the disaster risk holistically.

Tamil Nadu is exposed to various seasonal hazards such as heavy rainfall, floods, landslides, 
cyclones, surges and droughts and non-seasonal hazards such as sea erosions, forest fires 
and tsunamis. More than 50% of the State’s 72 million people live in the densely populated 
coastal areas, which are vulnerable to coastal hazards. 

Every year, thousands of people are affected by natural disasters, which also aggravates the 
socio-economic impact on the State. To holistically manage disaster risks in the State, the 
Commissionerate of Revenue Administration and Disaster Management (CRADM) signed a 
Memorandum of Agreement with the Regional Integrated Multi-Hazard Early Warning System 
(RIMES) on 6 February 2018 to develop and operationalise a decision-support system called 
Tamil Nadu System for Multi-Hazard Potential Impact Assessment, Alert, Emergency Response 
Planning and Tracking (TNSMART). TNSMART was launched on 26 October 2018, during the 
northeast monsoon of 2018, to assess its potential for managing disaster risks in the State.

The TNSMART is designed to assist the government to monitor the implementation strategies 
for compliance with the four priority areas identified in the Sendai Framework:

1. Understanding disaster risk

2. Strengthening disaster risk governance

3. Investing in disaster risk reduction for resilience

4. Enhancing disaster preparedness for effective response, and to ‘Build Back Better’ in 
recovery, rehabilitation and reconstruction.

Also similar are the priorities set forth in the Tamil Nadu State Disaster Management Perspective 
Plan 2018-2030. The TNSMART is also aligned with the World Meteorological Organization’s 
Global Framework for Climate Services and provides climate-forecast-based impacts for making 
climate-smart decisions to minimize the negative impacts of climate shocks.

1.0 Introduction

1.0 Introduction
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The TNSMART engine is built with latest cutting edge technologies such as big-data analytics. It 
incorporates traditional descriptive analytics to understand risk; predictive analytics to model 
risk based on hazard forecasts; and prescriptive analytics to provide impact-management 
options (Figure 1.1). For instance, TNSMART integrates historical-data-based vulnerability 
mapping with rainfall/storm surge forecast products to assess potential flood scenarios 
(predictive analytics) based on learnings from past impacts (descriptive analytics). It can then 
evaluate and disseminate forecast-based alerts and prescribe impact-management options 
to ensure better preparedness for risk management (prescriptive analytics).

Figure 1.1: Big Data Analytics
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For disaster managers, generic 
forecasts are not very helpful in 
identifying specific areas likely to be 
impacted by disasters. Thus, warnings 
and notifications to stakeholders 
and communities at risk becomes a 
challenge. Further, disaster managers 
lack systems that could superimpose 
rainfall forecast data over vulnerable 
locations to assess inundation 
levels and disaster vulnerability. To 
address these challenges, a web-GIS 
application with 11 modules has been 
developed. This aims to address the 
needs of policy makers, operational 
users and communities during all 
the phases of disaster management 
preparedness, response, relief, 
recovery and mitigation.

2.0 Web-GIS based Decision 
Support System

Drawing from vast amounts of disaster-related data, this system develops 
hazard and impact forecasts  which can be used by policy makers, disaster 
managers and the community to support decision-making for disaster 
management and risk reduction

2.0 Web-GIS based Decision Support System

Figure 1.2: Modules in TNSMART 
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A one-stop,  comprehensive 
database is required to support 
various stakeholder needs in 
disaster preparedness, response, 
relief, recovery and mitigation. 

2.1 Database

For instance, disaster database provide valuable information for identifying low-lying areas 
prone to coastal and inland flooding and evacuation locations in elevated areas. Historical 
data confirms the findings of Digital Elevation Models based on information about historical 
flood events (where, what, when and how). Weather forecasts are a dynamic dataset providing 
information on anticipated weather conditions geographically. When connected to historical 
data, forecasts can help identify areas vulnerable to flooding. Simulation models help 
visualise the likely threat of inundation using predictive data analytics. Such datasets as 
well as the tools/models to employ them would strengthen disaster management as a whole.

2.1 Database

Figure 2.1: Database Module

Box 1: Sustainability of database 

Analysis of previous database efforts and experiences reveals that lack of continuity in 
updating databases is a major cause for databases becoming dysfunctional. Creating opera-
tional demand on a day-to-day basis would sustain the database. By supporting stakehold-
ers, communities and policy makers, TNSMART ensures that its database remains relevant 
and current at all times and can offer sustained support for decision-making in disaster 
management.
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GIS Database

The spatial manifestation of disaster requires better geographical understanding for risk 
management, which, in turn, requires a database that is Geographic Information System (GIS) 
enabled. GIS emerged as an critical tool for understanding disaster risk because it allows risk 
scenarios to be overlaid on base layers to determine what could happen where? 

GIS Databases that support all phases of disaster management are: 

• Administrative boundaries (state, district, division, taluk, revenue village), location of 
hamlets, land use, location of vulnerable areas, water bodies (rivers, lakes, tanks), Digital 
Elevation Model, road and railway network, critical infrastructure (dams, mines, airports, 
ports, hospitals, relief centres) and others.

Application

All three-tier users would be empowered with spatial awareness for location-based 
decision-making.

Vulnerablity Profile

The CRADM has assessed the flood risk due to incessant rains/cyclones/storm surges and 
identified vulnerable locations for flooding/storm surge, etc. in all 32 districts of Tamil Nadu. 
These locations are categorised into four flood-risk levels based on inundation depth: Very 
High (> 5 feet), High (3 to 5 feet), Medium (2 to 3 feet) and Low (< 2 feet). Each vulnerable 
location has details of inundation depth, duration of inundation, rainfall trigger, nearest 
relief centres, evacuation route, phone numbers of nodal officers, phone numbers of first 
responders, source of flooding and cause of flooding. Vulnerability datasets are digitised, 
geocoded, and integrated with a base Google map layer. Users can access information on the 
web platform by clicking a vulnerable location on the map. 

Application

• Policy makers: can use this database to invest in Disaster Risk Reduction to reduce risks 
in vulnerable areas 

• Operational users: can prioritise these locations to implement preparedness measures 
that would minimise impact during emergencies 

• Communities: can ascertain if they are in at-risk zones and if necessary arm themselves 
with short- and long-term strategies to cope

Disaster Damages

A disaster database provides a historical baseline of trends and patterns in the occurrence 
and impact of disasters. A disaster-damage database provides information on disaster 
frequency, intensity and impact in different localities. However, the potential for integrating 
historical data into a database-management system for systematic analysis and visualization 
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remains unrealised. Historical data is of great use in mapping hazard locations and identifying 
vulnerable hotspots and thresholds of rainfall quantity that trigger floods. Therefore, the 
historical database is built into TNSMART and linked with both the GIS database and the 
dynamic database for better decision-making during emergencies.

Application

• Policy makers: can design and implement disaster risk reduction activities

• Operational users: can prioritise locations for preparedness during disasters based on 
historical frequency, intensity and impact

• Communities: can avoid risk using historical occurrence of disasters

Figure 2.2: Vulnerability map
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Hydro-Meteorological Data

Monitoring rainfall and water level data in water bodies becomes critical for evaluating 
prevailing and evolving flood risk.

A hydro-meteorological database consists of daily observations of rainfall, water level and 
capacity of major reservoirs and tanks. Such datasets are updated in the TNSMART database 
with one-day latency for monitoring ground reality. The system is designed to accommodate 
real-time data flow from automatic weather stations, scheduled to be installed soon by the 
Government of Tamil Nadu.

Application

• Policy makers: can draft policies to support critical locations that need monitoring 
stations

• Operational users: can monitor prevailing and anticipated risk due to rainfall and water 
levels, to warn field-level functionaries and general public on associated risks 

• Communities: can better prepare to face or avoid risks because of information on 
prevailing and anticipated risk patterns

Weather forecast data

Weather forecast products help evaluate potential risks posed to a location or community so 
disaster managers can take precautionary measures. 

Forecast products are dynamic, generated at regular intervals by weather modelling centres. 
Four weather forecast products are integrated in TNSMART: from India Meteorological 
Department (IMD), European Centre for Medium Range Weather Forecasts (ECMWF), RIMES 
Experimental Weather Research Forecasting Model, and an ensemble model. Weather forecast 

Figure 2.3: Daily rainfall in mm (left) and tank water level in percentage (right) on 04 December 2018
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products are available at different time scales, ranging from seasonal to 10 days to three days. 
IMD’s forecast product is the official source for decision-making data, while other forecast 
products are used for inferences. This dynamic database is linked with a hazard forecast 
module and an impact assessment module for visualising hazard and impact scenarios. 

Application

• All three types of users can learn about anticipated weather conditions and risks 
associated with the forecast, for better preparedness.

Threat scenarios

Translating hazard forecasts into impact scenarios provides valuable information disaster 
managers to understand anticipated risks and plan response activities. 

Threat scenarios are dynamic products generated on hazard forecasts. For example, for every 
rainfall scenario, likely flood scenarios would be evaluated through models. This dynamic 
database is linked with threshold module and the impact assessment module of TNSMART 
for highlighting flood risk based on daily rainfall forecasts. 

Application

• Policy makers: can make policy decisions on minimising threats 

• Operational users: can be better prepared to respond to anticipated threats 

• Communities: can avoid impacts by understanding threats

Emergency Response

The emergency response database includes contact details of administrators at all levels, 
nodal officers, inter-departmental team members, first responders, fire stations and police 
stations. An inventory of the response equipments (power saws, JCBs, suction pumps, 
generators, etc.) has been developed for the district administration to keep records 
updated regularly. This helps respective district administrations plan their response options 
during emergency operations and helps the state administration allocate resources from 
non-affected districts to affected districts during emergencies. 

Application

• Policy makers: can identify gaps in response resources available and develop policies 
for building adequate response resources 

• Operational users: can plan emergency response options for deploying people and 
materials in the field

• Communities: can access emergency contact details for reaching out in distress 
situations and for availing relief support from the nearest shelters

TNSMART20



A web-GIS based decision support system for strengthening disaster management

2.2 Thresholds 

Not all rainfall episodes trigger floods and not all cyclonic winds cause structural damage. 
Knowing threshold values is critical for stakeholders to evaluate impacts. Such triggering 
threshold information is derived from historical data in TNSMART and linked to real-time 
forecasts to visualize likely impacts. For example, the Chennai flood in December 2015 was 
triggered by an extreme rainfall event, in addition to an above-normal northeast monsoon 
(seasonal rainfall) which resulted in water bodies being at maximum capacity. An extreme 
rainfall event that occurs after a saturation point has been reached worsens the situation. 

Such manifestations are analysed and added to the database as the threshold matrix for 
impact assessment. Similarly, wind speed that causes destruction to thatched and tiled 
houses will also be identified and integrated. Further, the thresholds in TNSMART (based on 
data analytics of static data) will be linked to real-time forecasts to visualize likely impacts.

2.2 Thresholds

Figure 2.4: Threshold module
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2.3 Hazard Forecast 

Decisions are made at different levels, including state, district, taluk and village. For these, 
different users require information at different spatial scales. IMD’s hazard forecast (weather 
forecast) maps are images. These have limitations in providing specific forecast information 
(digital) for different user requirements and in understanding the detailed exposure of 
geographical areas. A dynamic visualization tool providing hazard forecasts at different spatial 
scales along with base geographical layers (e.g., Google base map, administrative boundaries) 
would help different users know the forecast for their specific region of interest. By linking 
this with vulnerability profile, risk can be understood/modelled for necessary preparatory 
measures. 

TNSMART has a hazard forecast module integrating various forecast products at different 
spatial scales, as well as with base geographical maps, to cater to the needs of different users.

Box 2: Forecasts from different sources integrated in one platform

• Short-term forecast for extreme weather events based on IMD three-day and 10-day rainfall 
forecast, ECMWF 10-day rainfall forecast, and ensemble rainfall forecast for three days (IMD 
weather research forecasting, RIMES weather research forecasting, ECMWF)

• Long-term forecast for Northeast Monsoon based on IMD’s forecast for the season and 
ECMWF’s rainfall forecast for the season

• Cyclone forecast based on IMD

• Flood forecast based on Central Water Commission

• Tsunami warning based on the forecast by the Indian National Centre for Ocean Information 
Services 

• Swell waves and rough sea condition warning based on IMD’s sea condition forecast,  
especially for fisherfolk and tourists

• Drought forecast based on IMD’s weather forecast and data from the Ministry of Agriculture

Rainfall forecast: Rainfall forecast products are available for district, taluk and vulnerable 
locations for 10 days. Rainfall forecast products based on the Numerical Weather Prediction 
model are indicative only (to alert people to be better prepared to avoid risk based on actual 
observation) due to the uncertainty of weather forecasting models. Disaster managers would 
learn anticipated weather patterns by monitoring the forecast products. Forecast rainfall 
characteristics along with rainfall received prior to the event in the year and water level in water 
bodies would help disaster managers determine a course of action. For instance, heavy rainfall 
indicates Watch; very heavy rainfall means Alert, extreme heavy rainfall necessitates Action.

2.3 Hazard Forecast
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Cyclone: The India Meteorological Department issues a cyclone track forecast on the track and 
intensity of cyclones. This guides disaster managers on the exposure of geographic regions 
along the path of the cyclone, making it possible to evacuate vulnerable populations to safer 
locations. The system integrates three-hourly and hourly forecast bulletins issued by the IMD 
and guides disaster managers in tracking the movement and likely path of the cyclone so that 
necessary preparatory measures can be implemented. 

Tsunami: Earthquake-based tsunami forecasts from INCOIS are critical, lifesaving information, 
with a very short lead time to evacuate people to safer areas. Such information is integrated 
into TNSMART and linked to a unique risk communication mechanism through a mobile 
application with special alerts.

Figure 2.5: Weather forecast - District (left) 
and Vulnerability locations (right)

TNSMART 23



A web-GIS based decision support system for strengthening disaster management

2.4 Impact Forecast 

Actionable early warning information with potential impacts for hazard forecast is extremely 
useful for disaster managers in estimating hazard manifestation. Impact forecasting is 
based on levels identified in the threshold module for different hazards in different regions. 
TNSMART will use IMD rainfall forecast and assess the status of rainfall received during the 
season, and water level in the reservoir and tanks, to evaluate potential floods in vulnerable 
locations across Tamil Nadu (a sample for Cuddalore district is shown in Figure 2.6a). This 
module could generate a list of vulnerable locations likely to be flooded in each district to 
be shared with the district administration for information/necessary action.

Figure 2.6a: Flood impact scenarios for Cuddalore district

2.4 Impact Forecast

• Northeast monsoon 
received as of date- 
75 to 80%

• Status of Water 
bodies - 70 to 80%

• Rainfall forecast – 
Very heavy rainfall
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Figure 2.6b: Flood impact scenarios for Cuddalore district

Identify risk locations, 
understand locations and 
populations at risk, pre-
emptively deploy trained 

personnel and material, prevent 
loss of lives through advance 

evacuation

• Northeast monsoon 
received as of date- 
90 to 95%

• Status of Water 
bodies - 90 to 100%

• Rainfall forecast – 
Extremely heavy 
rainfall
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2.5 Advisory 

Action taken would vary based on the different roles of people. For example, field level 
functionaries need comprehensive advisory whereas the general public need a more specific 
advisory. To address this, TNSMART has a system to generate advisories for different users. 
The bulletin for operational users has magnitude of hazard and its possible impacts, likely 
affected villages and population, Dos and Don’ts and links to circulars on the disaster. The 
bulletin for the general public shows course of action to be taken and Dos and Don’ts at the 
community level.

Guide officers on likely risk, 
pre-emptively deploy personnel 

and material, prevent loss of 
lives through advance 

evacuation

Avoid risk by leaving 
risk-prone areas and 
mitigate damage to 
property by taking 

appropriate measures

2.5 Advisory
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2.6 Response Planning and Relief Operations 

Response planning requires a detailed emergency response database. In TNSMART, emergency 
managers would be able to check the emergency response database consisting of response 
planning map (firka/revenue circle and ward wise) embedded with vulnerable locations. 
Evacuation routes, relief shelters, response force, first responders, response equipment, 
ambulances, multi-purpose evacuation shelters, and hospitals would also be highlighted. 
This would aid in planning and implementing response before, during and after a disaster. 

Figure 2.7: Response planning and relief operations

Deploy personnel, material, 
equipment; plan relief measures 

before disaster and provide 
relief post disaster
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2.7 Risk communication 

TNSMART disseminates risk information to field-level functionaries and the public through 
emails, app messages with alarms, social media and websites to ensure timely reach of 
information and response. TNSMART has in-built functionalities to push messages through 
these platforms. TNSMART-based early warning alerts also use SMS, Disaster Warning 
Announcement System (DWAS), tower-based SMS broadcasting, fax and telephone to 
communicate risks to vulnerable populations.

Communicate risk to Incident 
Response System for better 
preparedness, pre-emptively 

deploy personnel and equipment, 
prevent loss of life through 

advance evacuation

2.7 Risk communication 
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2.8 Emergency Call/Message Registry 

The general public seek emergency support from governments during disasters. At such 
times, communicating information with visuals will help government officers understand the 
nature and urgency of the problem. An application has been developed to send a distress 
message along with a photo to the TNSMART system. Similarly, emergency calls received 
through helpline numbers at the State Emergency Operation Center could also be registered 
in this database. An icon is designed to flash red whenever emergency calls/messages are 
registered on TNSMART. 

2.8 Emergency Call/Message 
Registry 

2.9 Alerts and Response Tracking 

A monitoring mechanism is required to ensure that distress messages are addressed properly. 
A module has been built to track the response on alerts sent from and distress messages 
received in TNSMART. The emergency operation officer is expected to review distress 
messages/calls and forward them to the concerned focal point for action. This also helps 
operational users evaluate the performance of field staff. Once the issue has been forwarded 
to the concerned department, the icon flashing red turns blue. After actions are taken to 
resolve the issue, the emergency operation officer has to enter relevant details in the system 
and the icon becomes green.

2.9 Alerts and Response Tracking
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Figure 2.8: Response tracking

Box 3: Case study — Gaja Cyclone 

The role and relevance of TNSMART was realized during the 2018 Northeast monsoon, espe-
cially during the preparedness and emergency response phase of Gaja Cyclone in November 
2018. During the preparedness phase, administrators monitored dynamic weather forecasts 
from IMD, ECMWF, and ensemble models in TNSMART from 10 November 2018. They also 
identified potentially affected regions using GIS layers for better preparedness in vulnerable 
regions. Risk information was disseminated to approximately 13,000 registered users (which 
includes policy makers, operational users and the general public) in the TNSMART App from 
13 November 2018 with updates at necessary intervals. Before the cyclone made landfall on 
15 November 2018, a special advisory was sent with a unique voice-over alarm to the people 
in the districts likely to be affected. 

• During the preparedness phase, TNSMART assisted operational users in 
understanding the risk and communicating it to field-level functionaries, thus 
saving numerous lives through timely evacuation. 

• During the response phase, several distress messages were received from the 
general public through the TNSMART App. These were forwarded to concerned 
officers/departments for action. To remain relevant, TNSMART is continuously 
being refined based on lessons learnt and growing demands.

Emergency  
call/message registered

Information forwarded 
to concerned officer for 
necessary action

Action taken
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2.10 Tracking Risk Reduction 

The vulnerability of a location might be upgraded or downgraded over time due to changes in 
land-cover patterns as well as mitigation efforts undertaken. Therefore, a review of vulnerable 
locations will be carried out annually for operational requirements as well as to facilitate 
policy-level risk-reduction decisions.

2.10 Tracking Risk Reduction

Figure 2.9: Tracking risk reduction

Make policy that 
supports risk 

reduction
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2.11 Performance Audit 

Based on the performance of the systems and emerging needs, operational systems need to be 
customised and fine-tuned regularly to remain relevant. A core operation team and TNSMART’s 
onsite and program unit experts will evaluate the system through an annual performance 
audit. Not only the system performance, the database also requires regular updates. Changes 
must be reflected in the system for reliable forecast-based impact assessment. 

2.11 Performance Audit
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3.0 Mobile Application 

TNSMART mobile App utilizes smartphones as an effective tool for disaster 
management through communication and sourcing data

While smartphone usage is widespread, the technology is 
not used to its optimum potential in disaster-management 
applications, especially for communicating authentic, timely 
risk information and for crowdsourcing data. Therefore, 
a mobile application has been developed for two-way 
communication between information providers and users 
(Figure 3.1). Currently compatible only with Android mobiles, 
this application will be expanded to iOS-based mobiles. 
Its functionalities, alarm system, and location-based risk 
communication are discussed below:

Functionalities

The key functionalities of the mobile application are as 
follows:

• Provides access to observed rainfall data for all 
available rainfall stations

• Provides weather forecast and likely flooding potential 
for identified vulnerable areas

• Supports communication of alerts to field-level 
functionaries 

• Sends distress messages from citizens to the system 
to be forwarded to the concerned officer for action

• Receives action-taken report from field-level 
functionaries on the alerts forwarded to them.

3.0 Mobile Application

Figure 3.1: TNSMART App login page
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Salient Alarm System 

Life-threatening disasters like tsunamis offer a very short 
lead time to act on early warning information for saving 
lives. Time is thus critical for early warning information 
and subsequent action. If a tsunami occurs at night, early 
warning messages could go unnoticed if they emit only 
the usual alert sound. Similarly, during the day, policy 
makers and operational users may keep their phones 
silent while attending meetings or dealing with urgent work. 
Therefore, a unique alarm system is built into the mobile 
application. It sounds eventhough the mobile phones are 
silent. Most importantly, the alarm stops only after the 
alert has been seen by the App users. This ensures the 
timely dissemination of critical early warning information. 
This salient alarm system also provides alerts on other 
life-threatening disasters with short response times, i.e., a 
few hours before the landfall of a cyclone, lightning, storm 
surges, earthquakes, etc.

Vulnerable locations

Flood-vulnerable locations in the 32 districts of Tamil Nadu 
can be viewed, along with the details of previous flood 
thresholds and other relevant factors.

Figure 3.2: Flood-vulnerable locations as seen in TNSMART App
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Monitoring rainfall 

The TNSMART App provides observed rainfall conditions over 400+ locations with one-day 
latency. Users can select stations through the map view. Choosing the name of the station 
will allow users to view rainfall characteristics.

Weather Forecast

App users can view the daily rainfall forecast at different administrative levels State, District, 
Taluk and vulnerable locations.

Figure 3.3: Monitoring rainfall on TNSMART App

Figure 3.4: Weather Forecast as seen on TNSMART App
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Specific alerts based on location and user role

Alerts can be sent to app users based on the district of residence provided during registration 
and their different roles mentioned, as in the table below.

Policy Makers Operational Users Communities
Policy Makers Administrators – State

Administrators – District

Administrators – Division

Administrators – Taluk

Administrators – Firka

Administrators – Village

Interdepartmental Teams

Public

Media

Feedback on Alerts and Actions Taken

App users can provide feedback to the TNSMART system on the reliability of alerts received 
on their smartphones. This will help fine-tune and understand actions taken in the field.

Figure 3.5: Classification of alerts based on location and user role

Figure 3.6: Feedback on Alerts and Actions Taken
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Sending Distress Message/Emergency Needs to Government

The app has a provision to send distress messages/emergency needs to the control centre, 
during or post disasters, along with a picture and location for action.

Dos and Donts

The mobile app has awareness materials/infographics to guide end users in preparing for 
disasters, especially what to do and what not to do.

Figure 3.7: Sending distress message/emergency needs through the App

Figure 3.8: Dos and Donts included in TNSMART App

TNSMART 37



A web-GIS based decision support system for strengthening disaster management

TNSMART38



A web-GIS based decision support system for strengthening disaster management

4.0 Sustainability 

TNSMART’s sustainability is ensured through an innovative 
three-tier institutional mechanism

The CRADM engaged RIMES beyond the project development phase to provide back-up for 
operations as well as to continuously refine the system to ensure it stays relevant. Further, 
the importance of TNSMART as highlighted in government policy documents and the State 
Disaster Management Perspective Plan 2018-2030 will provide policy support for sustaining 
TNSMART.

Linkages of historical and forecast database for generating tailor-made advisories and 
continuous updation of data will make the system relevant all the times and this will ensure 
sustainability. Empowerment of policy-makers, operational-users and communities by 
providing necessary early warning information to avoid and reduce disaster risks will ensure 
sustainability.

4.0 Sustainability

Figure 4.1: TNSMART institutional mechanism 
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Figure 4.2: Function of three-tier institutional mechanism

RIMES Program Unit TNSMART On-site Unit Core Operational Team

• Support RIMES on-site team 
to upgrade TNSMART, based 
on feedback, and incorpo-
rate latest scientific forecast 
technologies and best 
practices   

• Expand TNSMART to other 
uncovered sectors such as 
agriculture, public health, 
animal husbandry, fisheries, 
infrastructure and energy

• Provide technical support to 
the government for effec-
tive disaster risk manage-
ment in the State through 
TNSMART

• Evaluate all modules of 
TNSMART through a perfor-
mance audit at the end of 
each season and upgrade 
all modules based on tech-
nical inputs 

• Train all stakeholders at 
state and district levels 

• Cater to the operational 
needs of the on-site unit to 
develop need-based tools 
and products

• Provide inputs to conduct 
annual performance audit 
of all modules of TNSMART

• Contribute to TNSMART 
training process annually
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5.0 Way forward 

TNSMART envisions a stronger future covering a wider 
range of disasters and serving a larger number of people 
by forecasting hazards and impacts to the village level 

TNSMART is to be expanded to all kinds of hazards such as drought, forest fires, lightning, 
earthquakes, landslides, heatwaves and others. 

It will be strengthened with comprehensive datasets over time and the information will be 
updated regularly. TNSMART is flexible enough to accommodate real-time data flow from 
weather observatories and water level stations to be established in the future. 

The system will be regularly updated for new developments in disaster-risk modelling to 
ensure its relevance and application for the State in decision-making. 

The system is expected to have enormous amounts of data over time, especially, emergency 
calls/messages, weather observations and weather forecasts and their impacts. Therefore, 
a machine learning algorithm is planned to be integrated into TNSMART to uncover patterns 
in the data dynamically, and improve the understanding and forecasting of risk. Integration 
of machine learning will be introduced in three areas: 

1. Vulnerability characterization: The emergency call registry database includes more 
ground truth, which will be used as a proxy to understand the vulnerability of a region 
corresponding to the hazard. 

2. Performance of weather forecast: Weather forecast data from various models as well 
as observational weather data are archived in TNSMART. Dynamically, the system will 
assess the performance of weather forecasts spatially and identify a reliability score to 
use for a location for impact assessments. 

3. Impact assessment: As and when new patterns of vulnerability and performance of 
weather forecast models are identified dynamically, the potential impacts/outlook will 
be revised.

Training programs will be conducted on TNSMART applications for officers of Incident 
Response System to ensure the system is operationally used at all administrative levels for 
disaster management.

5.0 Way forward
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• The web-based decision support tool with 11 
modules empower policy-makers, operational 
-users of Incident Response System, and 
communities with necessary early warning 
information for decision making during all the 
phases of disaster management.

• The web application, by tracking rainfall on daily 
basis and linking it with storage in the water bodies 
and pre-identified vulnerable location will generate 
the anticipated flood risk based on the rainfall 
forecast.

• The web application by linking legacy data and 
dynamic weather forecast data creates the necessity 
to update disaster database on a day-today basis.

• The modules in web application will enable even 
the general public to take informed decisions since 
the alerts sent using the system are location and 
user specific.

• The mobile application communicates alert to field 
level functionaries and communities and to receive 
feedback on alerts and action taken at the field.

• The unique alarm system built in mobile application 
can save lives even if the lead time available is 
minimal for reaching to all stakeholders, especially 
during tsunami, flood and cyclones.

• TNSMART initiative will strengthen government 
efforts to fulfil one of the top most priorities of 
Sendai Framework viz., reduction in loss of lives.
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