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Overview

Experts from India, the World Bank, Global Water Partnership (GWP) and Deltares, the Netherlands par�cipated 
in a one day workshop on “Improving Flood and Drought Governance: Applying the EPIC Response Framework” 
on April 28, 2023 at New Delhi, India to discuss the applicability of EPIC Response Framework which was jointly 
prepared by the World Bank and Deltares (Netherlands) with support from the GWP and World Meteorological 
Organiza�on (WMO)  to manage flood and drought together as part of the same hydro­clima�c spectrum. Mr. 
Kushvinder Vohra, Chairman, Central Water Commission, Ministry of Jal Shak�, Government of India was Chief 
Guest on the occasion who addressed the audience with the Keynote Address. 

The workshop witnessed 60 par�cipants in­person and around 40 persons joined on­line from India and 
overseas. The speakers/presenters/panellists and par�cipants were from the World Bank; Central Water 
Commission; Na�onal Ins�tute of Hydrology; Indian Meteorological Department; Interna�onal Commission on 
Irriga�on & Drainage; Na�onal Ins�tute of Disaster Management; Indian Agricultural Research Ins�tute; 
Interna�onal Water Management Ins�tute, Colombo & New Delhi; Global Water Partnership; Global Water 
Partnership­South Asia; Deltares (The Netherlands); World Meteorological Organiza�on; Flood Erosion 
Management Authority of Assam (FREMAA); Representa�ves from State Disaster Management Authori�es 
(Bihar, Karnataka, Kerala & Odisha); WAPCOS Limited; India Water Partnership and Civil Society Organiza�ons.

In the inaugural session the experts spoke on the effects of flood and drought, mechanism in place in India for 
managing both of them followed by some lucid presenta�ons on flood and drought management and the EPIC 
Response Framework. In the a�ernoon session, governance challenges on flood and drought management from 
the Na�onal and State perspec�ves were discussed and the experts presented flood and drought scenario, data 
collec�on & sharing and early warning systems in place and what are the governance systems in the States for 
managing the flood and drought in their respec�ve States.

In the evening session a Panel Discussion comprising of six dis�nguished experts was organized to discuss how the 
EPIC Response Framework fits into Indian context and how it will help India and its States to respond and manage 
flood and droughts together. 

The workshop report has come­up with some key messages and recommenda�ons for managing flood and 
drought together.

Proceedings of the workshop are elaborated in the following pages.

Workshop Report on
"Improving Flood and Drought Governance: Applying the EPIC Response Framework"

organized on April 28, 2023 at New Delhi (INDIA)
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Countries can harness the power of water for development while avoiding the human suffering, economic losses, 
and ecological degrada�on that is associated with the hydrological cycle on overdrive and socie�es can learn how 
to embrace the inevitability of floods and droughts, and the dras�c alterna�ons between them. This requires 
innova�ve governance and risk management approaches that navigate uncertainty, protect communi�es, 
economies, and ecosystems, reduce duplica�on, and improve efficiency of public resource use.

EPIC Response Report was jointly prepared by the World Bank and 
Deltares (Netherlands) with support from the GWP and WMO. In 
addi�on, it highlights the importance of managing floods and 
drought together as part of same hydro­clima�c spectrum. Link of 
the report is:

h�ps://www.worldbank.org/en/topic/water/publica�on/an­epic­
response­innova�ve­governance­for­flood­and­drought­risk­
management

To demonstrate the applicability of the EPIC Response Framework in 
the Indian context,  the World Bank, WMO, Deltares (Netherlands) 
and GWP organized a workshop on “Improving Flood and Drought 
Governance: Applying the EPIC Response Framework” in  
collabora�on with India Water Partnership (GWP­India)  and 

thWAPCOS Limited in hybrid mode at New Delhi, India on 28  April, 
2023.  

Background

Floods and droughts are some of the most tangible and devasta�ng consequences of the climate crisis. They 
increasingly affect communi�es across the planet. The toll in human suffering and in economic costs is staggering. 
It is crucial that socie�es adapt and that governments priori�ze, accelerate, and scale up their response 
mechanisms in the coming decade.

Socie�es have long struggled to prepare for and respond to floods and droughts ­ two hydrological extremes that 
can happen to the same country and at the same �me. Climate change is driving more moisture into the 
atmosphere, resul�ng in 'hyper­charged' storms, heavy rains, and more intense dry spells. In many parts of the 
world, these changes to the hydrological cycle mean stronger and longer flood and drought periods, and in other 
areas, individuals are experiencing these hazards to a significant degree for the first �me in living memory. 
Worldwide, it is difficult to point to a region or country that will not face more challenges in managing these 
extremes in the years to come.

Objectives of the Workshop

To disseminate the World Bank's flagship report on hydro­clima�c risk management: “An EPIC Response: 
Innova�ve Governance for Flood and Drought Risk Management”; 

Share the EPIC Response Assessment Methodology and its applica�on (Piloted in Assam);

To present the Global Water Partnership/World Meteorological Organiza�on's Integrated Drought 
Management Program (IDMP) and Associated Program on Flood Management (APFM); and,

Explore governance challenges & generate recommenda�ons for improving flood and drought risk 

management at the na�onal and State levels in India; and come­up with recommenda�ons for improving 

flood and drought governance.

Scope of the Workshop

Presen�ng the EPIC Response Report;

Demonstra�ng the applica�on of the EPIC Response Framework; 

 Examining flood governance challenges and opportuni�es at the na�onal and state level;

Examining drought governance challenges and opportuni�es at the na�onal and state level; and,

Expert Panel discussion on recommenda�ons for improving flood and drought governance.
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Inaugural Session and Presentations 
(Forenoon)

Welcome Remarks by Dr Veena Khanduri, Execu�ve Secretary­cum­Country Coordinator, India Water 

Partnership (GWP­India)

Welcoming experts and the officials present on the dais, Mr Kushvinder  Vohra; Chairman, Central Water 

Commission (CWC), Ministry of Jal Shak�, Government of India; Ms Sumila Guliyani, South Asia Water Prac�ce 

Manager, World Bank, New Delhi;  Mr  Anupam Mishra,  Director, Commercial & HRD,  WAPCOS Limited;  Mr A B 

Pandya, Regional Council Member GWP­South Asia & Secretary General   Interna�onal Commission on Irriga�on 

and Drainage (ICID); Mr. Greg Browder, Lead WRM Specialist, World Bank, USA; Dr. Veena Khanduri said that the 

EPIC Response Framework workshop has provided the opportunity to meet in­person with so many experts a�er 

COVID pandemic. She also expressed her concern that in India, the Na�onal and State Governments are dealing 

with floods and droughts as per specific context without encompassing the inter­linkages between these two 

extreme climate induced events. 

Today's workshop will provide an opportunity to understand the EPIC (Enable, Plan, Invest and Control) Response 

Framework for managing flood and drought together as part of same hydro­clima�c spectrum. She also shared 

that sharing of knowledge from Na�onal and State Government officials from the concerned Departments will 

provide the real challenges and opportuni�es to gauge the effec�veness of the EPIC Response Framework in the 

Indian context. With these words she invited Mr Anupam  Mishra, Director, Commercial & HRD, WAPCOS, 

Limited for the Welcome Address.

On the dais (From le� to right):  Mr. A B Pandya, Ms. Sumila Gulyani, 
Mr. Kushvinder Vohra, Mr. Greg Browder & Mr. Anupam Mishra

Welcome Address by Mr. Anupam Mishra, 
Director, Commercial & HRD, WAPCOS Limited

Meterological Department (IMD); FREMAA, Na�onal Ins�tute of Hydrology (NIH); Interna�onal Water 

Management  ins�tute (IWMI­ Colombo & New Delhi), WAPCOS Limited; and the par�cipants. He highlighted 

that the occurrence of disasters have increased substan�ally in the recent past with high intensity and rapidly 

increasing in the subsequent years, which have devasta�ng effects on the mankind, livestock, shelters and food 

security. Keeping this in view, WAPCOS Limited as a commercial organiza�on has taken a number of steps to 

examine and address climate related challenges in their projects in the irriga�on, hydro power, water supply and 

At the outset Mr. Mishra greeted  the officials from Central Water 
Commission (CWC); State Governments; The World Bank; Global 
Water Partnership (GWP);  Global Water Partnership­ South Asia; 
Indian Agricultural  Research Ins�tute  (IARI); Interna�onal 
Commission on Irriga�on and Drainage (ICID);  Na�onal Ins�tute of 
Disaster Management (NIDM);  State  Disaster Management 
Authori�es (Represen�ng Bihar,  Karnataka, Kerala & Odisha); Indian
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Welcome Remarks by Ms Sumila Guliyani, 
South Asia Water Prac�ce Manager, World Bank, New Delhi

Ms. Sumila Gulyani welcoming the audience highlighted that the World Bank 

in India runs nearly $ 20 Billion of projects and also bringing Knowledge. Due 

to climate change, floods and droughts intensity and varia�ons are 

increasing which creates problems to the whole society.  To tackle this, it 

demands mul�­sector approach which is not easy. Ci�ng an example of Tamil 

Nadu State on the occurrence of flood and drought in sequence in Tamil 

Nadu and Chennai city, she shared how the World Bank collaborated with 

Chennai city partnership project with the State Government to manage flood 

and drought simultaneously.

She also touched upon the Assam Integrated River Basin Management (AIRBM) project wherein flood and 

drought management is a key important component. She emphasized that in the AIRBM project, integra�on of 

EPIC Response Framework and its applica�on through EPIC Response Assessment Methodology (ERAM) tool 

will provide the applicability of the EPIC in context of the Assam. Concluding her remarks she said today's 

workshop is �mely discussion in presen�ng mul� sector tool in tackling floods and droughts to have the frui�ul 

dialogue.

Context Se�ng by Mr. A B Pandya, Regional Council Member, 
GWP­South Asia and Secretary General Interna�onal 

Commission on Irriga�on and Drainage (ICID)

sanita�on, drainage and water management, etc. He expressed that EPIC Response Framework will provide 

sharing of knowledge and experiences in managing floods and droughts together and also how the EPIC 

Response Framework can help to meet governance challenges and its opera�ons in India. 

Se�ng the context, Mr A B Pandya shared that droughts and 

floods are part of hydrological system since �me immemorial 

and he took the audience to 150 years back history of Ganga 

canal which was built in order to get rid of famine of 1858 to 

face the drought in Indian history. On the flood management, 

the first thing done by the first independent Indian 

Government was se�ng­up of Damodar and Hirakud River 

Valley projects for power genera�on along with water supply 

and irriga�on (Hirakud) which improved the ways for flood 
control in the flood prone States such as Bihar and  West Bengal. He also brought examples of the impacts of 

impoundments on flood experience of the downstream communi�es who faced disparity of flows.  New 

challenges such as flash floods, drainage management which are leading to urban floods are to be managed 

properly. He also shared that in India in terms of flood and drought management a lot of progress has taken place 

but s�ll there is a lot of scope for further advancement. He suggested that this exercise can be taken up to assess 

the exis�ng systems in place by applying the EPIC Response Framework and how EPIC Response tool can be 

further helpful for managing the flood and drought simultaneously or separately.
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Keynote Address by Mr. Kushvinder Vohra, Chairman, Central Water 
Commission (CWC), Ministry of Jal Shak�, Government of India

Welcoming dignitaries and par�cipants, Mr. Kushvinder Vohra stated that 

flood and drought are one of the most pressing issues of the �me, it is mostly 

due to climate change but human ac�vi�es also worsen the situa�ons which 

ul�mately impact the livelihood of masses across the World. From the 

na�onal perspec�ve, India is facing numerous challenges in water resources 

sector due to rapidly increasing popula�on, deple�ng groundwater level and 

water quality challenges. India is having 18% of human popula�on and 15% of 

livestock and only 4% of the fresh water resources of the World. He further 

added that India has typical monsoon climate and therefore availability of 

water is variable throughout the year as most of the rainfall actually falls 

within 3­4 months during monsoon season and that is why India is 

con�nuously facing flood and droughts in this season. Climate change will 

increase water availability by the end of the century, but the challenge is that its spa�al and temporal variability is 

not necessarily favorable. 40% of the country is flood prone, and hence it is essen�al to develop climate resilience 

structural and non­structural solu�ons.

Flood forecas�ng is iden�fied as the most effec�ve measure to live with the flood and CWC is doing 5 days 

advance flood forecas�ng in the country which is 95% accurate around the country. It is important to have a 

comprehensive plan against drought given its profound effect on the economy. Drought resilient crops and water 

storage at different levels (e.g., household, rainwater harves�ng, groundwater recharge, etc.) are among 

adapta�on measures. Stream forecast is extremely important in predic�ng drought (as was for flooding). Open 

data and hydro­meteorological modeling are the important parts of managing hydro­climatological challenges. 

He expressed that EPIC Response Framework will be helpful to know our own water index and reassessment of 

water resources for devising innova�ve solu�ons for effec�ve water governance. 

Presenta�on by Mr. Greg Browder, Lead WRM Specialist, 
World Bank, USA on “EPIC Response Framework”

Mr. Greg Browder shared that the mo�va�on behind EPIC Response 

Framework was that the days of financing flood and drought risk 

separately are coming to an end and we have to take mul�­sectoral   

integrated perspec�ve, and this is a framework to cater for that demand 

and the audience (Na�onal and State agencies) present today, are in the 

forefront for addressing flood and drought within a unified hydro­

clima�c risk management.

Elabora�ng about the EPIC Response Framework, he shared  the 

core principles of the approach are; 1) joined­up governance, 2) 

whole of society approach, 3) addressing the hydro­clima�c risks 

as a whole, i.e., drought and flood are either side of the same 

spectrum and need to be managed within the same governance 

system. Every level of programs in the cascading programs of EPIC 

Response Framework helps improve the downward steps 

systema�cally, and in their totality, help reduce the impact. He also 

shared that  E P I C  Response Framework has  covered 

comprehensive collec�on of drought and flood policies across the 

globe. He later invited Ana Nunez Sanchez, Deltares to share the 

EPIC Response Assessment Methodology (ERAM) tool.

EPIC Response Framework

Program Areas
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Presenta�on on EPIC Response Assessment Methodology (ERAM) Tool and its Applica�on by Ana Nunez Sanchez, 
Expert Advisor, Resilience Department, Deltares, The Netherland (Online)

Open Discussion (Q & A)

Ana Nunez Sanchez presented the ERAM prototype that can 
rd

be used by agencies or 3  par�es to assess the governance 

preparedness in combined management of hydro clima�c 

hazards and risks. She also presented quick overview of the 

ERAM and its applica�on. Ana also highlighted that ERAM is 

versa�le and can be tailored to the specific assessment 

needs.

She also presented the applica�on of innova�ve ERAM in 

the State of Assam  piloted in the World Bank supported 

AIRBMP in 2023 and projec�ons of future expecta�ons 

beyond  in the project  in 2033.  The AIRBMP consists of 3 
Phases aimed at reducing the vulnerability of people to hydro clima�c risks and improving Integrated Water 

Resources Management (IWRM). The Water Resource Agency (WRA) and Disaster Risk Management (DRM) 

Agency both ensure capable programme related to flood forecas�ng, river basin planning, water resources 

investment and infrastructure safety. AIRBMP is promo�ng inter­agency coopera�on by involving both Water 

Resources Department (WRD), Assam & Assam State Disaster Management Authority (ASDMA) and facilita�ng 

synergies through Food Risk Management Plan and Flood Forecas�ng Early Warning and dissemina�on. She also 

shared that ERAM can be best used periodically accompanied by a con�nuous ins�tu�onal strengthening 

process. It is at present a prototype level and through con�nuous use it will further improve. 

On the dais: Ms. Sumila Gulyani, Mr. A B  Pandya, Mr.  Kushvinder Vohra, Mr. Greg Browder and Mr. Anupam 

Mishra

Dr Veena Khanduri, Execu�ve Secretary­cum Country Coordinator, IWP and Hila Cohn Mizrav , World Bank invited 
par�cipants both in­person and online to raise the ques�ons. Following ques�ons were taken up.

How does the EPIC Response Framework incorporate Nature based Solu�ons (NbS) and eco­ system based 

adapta�on while integra�ng the Green Infrastructure? 

How the framework is integra�ng Hydro clima�c spectrum in planning process which has a lot of cascading 

impacts and complexity?

How the Government can be shaken up to take­up steps about the two water extreme clima�c hazard 

events and how the EPIC Response Framework can be taken­ up in implementa�on?

Mr. Greg Browder explained that in the EPIC Response Framework report, various programs within EPIC 

response address about green infrastructure such as maintaining forest cover, wetlands and coastal zones, 

watershed and floodplains in the most natural condi�on. 

Mr. Kushvider Vohra explaining about the integra�on said that generally, whenever integra�on is needed, it is 
there, but not addressed completely. To bring flood and drought silos together, there are thoughts about 
integra�on, e.g., the data is open and accessible to all. The days are over that people do not work together, and 
there is transparency at all levels. The Government of India is working very hard to address most of these issues 
not in silos but as a whole by involving mul�­sector par�cipa�on. There are various technical issues involved but 
for planning purpose the governance is utmost priority.   

Adding to Mr. Vohra's statement,  Mr. Greg  Browder said, some countries do periodic assessments of the en�re 

response systems across various sectors as a mechanism to keep­up with the changes associated to 

environmental and clima�c change as a never ending process.
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Presenta�on by Mr. Valen�ne Aich, Senior  Water & Climate Specialist, Network Specialist for Central Asia and 
Caucasus, GWP  on “Managing Flood and Drought together­An Overview on Prac�cal Approaches” (Online)

Mr. Valen�ne Aich presented the joint programme on 

Integrated Drought Management Programme (IDMP) of  

GWP & Associated Programme on Flood Management 

(APFM) of WMO.  While APFM focuses on flood risk 

management, land use & water management, the drought 

management relies on monitoring and early warning, risk 

& impact assessment and risk mi�ga�on preparedness and 

response. Integra�on is the heart of flood and drought 

management. He presented the WMO helpdesk for 

integrated flood and drought management programs for 

the students, researchers and Government agencies. 

WMO is also very much focused on the integra�on of flood 

and drought management.
Image showing �me taken for flood and drought 

early warning

Flood as a fast onset event needs real �me forecast, while drought has a mid­to long term onset and needs a 

longer­term prepara�ons in terms of agriculture and water storage management. The difference is perhaps the 

key to the fact that in many countries these are not addressed together. 79% of the WMO countries have riverine 

forecas�ng in place and this is even worse (53%) for drought. He also listed a number of preven�on and 

preparedness and awareness programs (e.g., Flood Managed Aquifer Recharge (Flood­MAR), Nature based 

Solu�ons (NbS). The image above shows that it takes very less �me for flood forecas�ng whereas it takes much 

more �me for drought forecas�ng. Summarizing the presenta�on, he presented to adopt a common risk 

management framework and recommended the importance of taking a strategic or proac�ve approaches to 

reduce both drought & floods at the basin and sub basin scales (across administra�ve boundaries) and related 

benefits at local level.

Mr. Giriraj Amaranth discussing the combined management of 

flood and drought elaborated on the exis�ng programs (in Bihar, 

Orissa, Assam & U�ar Pradesh) in preparing, mi�ga�ng, and 

recovering from flood. Further he presented how drought is 

approached in South Asia (e.g., drought predic�on, con�ngency 

and recovery plans) ci�ng the example of Sri Lanka.  To bundle 

flood and drought services, integra�on of collabora�ve pla�orm 

across ins�tu�ons, scales, sectors and real �me data for climate 

risk preparedness, the rapid response is important.  There is a 

need to develop systema�c process of iden�fying, assessing, 

mi�ga�ng and adapta�on interven�ons including mul�­level, 

mul�­ins�tu�onal coordina�on for integra�ng climate adapta�on 

strategies. 

Experience sharing on Integrated Drought & Flood Risk 

Management based on States Perspec�ve by Mr. Giriraj 

Amarnath , IWMI Colombo  and Dr. Alok Sikka, IWMI, New Delhi

He also shared about South Asia Drought Monitoring System (SADMS), which is cloud based integrated drought 

management portal providing informa�on needed to forecast, monitor and  manage  the drought. Mr. Amaranth 

also shared about the Na�onal Development Plan  (NAP) under Ministry of Environment, Sri Lanka which is 

focusing on to unlock the investment in adapta�on and resilience through adapta�on finance mobiliza�on. 

Flood EW

Drought EW
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Ques�on: Prior preparing framework for drought, have you evaluated the frameworks already in existence at 
Na�onal or State level and accordingly suggested new features?

Ques�on: What is the level of accuracy and reliability of forecas�ng drought in terms of �me scale?

Interactive session (Q&A)

Ques�on: As SADMS has gone through various phases and evolved now to Decision Support System (DSS), Is it all 

automated and input variables which has to go in DSS are automated or it is being managed through the 

Monitoring Cell of the Ministry of Agriculture?

Answers: Replying to the ques�on, Mr. Amaranth asked? Is it about policy or ac�vity or about Ins�tu�onal 

framework? Dr. A K Sikka clarified that it is in the context of ins�tu�onal mechanism. Further it was shared that 

IWMI has signed a MoU with Government of Sri Lanka for series of ac�vi�es (nine month preparatory ac�vi�es) 

such as Regional, Na�onal and community level programme consulta�on for launch of new programme. 

Through consulta�ve process only, the programme design has been prepared. 

With regard to accuracy of forecas�ng, the dependency is on exis�ng data sets provided by Indian Ins�tute of 

Tropical Meteorology (IITM), Pune for seasonal or sub­seasonal frequency of data. Hence data accuracy is 

specializa�on of the other agency.  

With regards to SADMS, it was stated that SADMS is 95% fully automated and managed through cloud 

technology. It is also under considera�on to migrate the SADMS to Indian Council of Agricultural Research (ICAR) 

for a Drought Krishi Portal (Drought Agriculture Portal).

Session on Governance Challenges on Flood and Drought 
Management in India: Na�onal & State Perspec�ves 

(A�ernoon)

country is far from a country­wide coverage of real �me data. Even rainfall monitoring sta�ons are not all 

opera�ng all the �mes. When it comes to flood and drought, there are plenty of departments responsible and the 

measures are not effec�vely coordinated. Very o�en, plans are developed by Engineers independent of the local 

community perspec�ves, which o�en results in wrong assump�ons resul�ng in weak mi�ga�on/adapta�on 

plans prepara�on. To mi�gate drought in the long term, it involves not only the agriculture, but also the basin and 

sub­basins management in a complex manner. Furthermore, the ea�ng habits of the people are also relevant. 

This demands a movement from mono­culture farming to mul�­culture farming, since mono­culture depletes 

the soil quality, especially in the areas where groundwater extrac�on has been dominant. Mr. Ratnoo 

emphasized that NIDM is keen to adopt and mainstream recently developed tools (e.g., EPIC) to bridge the 

knowledge gaps in the Government bodies.

Mr. Rajendra Ratnoo, I.A.S, Execu�ve Director, Na�onal 

Ins�tute of Disaster Management (NIDM), Ministry of Home 

Affairs, Government of India addressing the audience on 

“Governance Challenges on Flood & Drought Management 

in India from Na�onal perspec�ve” shared that quality data 

availability is iden�fied as the main challenge. Drought is not 

only about rainfall but about a mul�tude of parameters. The 
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Kerala Flood Management Perspec�ve by Dr. Sekhar  Lukose 
Kuriakose, Member Secretary, Kerala State Disaster 
Management Authority (KSDMA) ­ (Online)

Dr. Sekhar  shared his experiences and challenges  in terms of 

governance faced in Kerala through the 10 points (i)  The blue 

line and red line ­ concept for managing flood through building 

rules need to be adopted; (ii) Organically developed urban 

spaces­vs­planned urban spaces have to be given priority for 

managing the urban and rural spaces; (iii) As Aspiring Rural 

areas are increasing in the urban sprawl and pressure is on 

suscep�ble lands (grazing  land,  forest  land and wetlands), this 

needs to be managed very carefully; (iv) Ver�cal development and preserva�on of natural sponges (such as 

wetlands) need to be incen�vized for lesser carbon foot print; (v) Availability of terrain data at 1 in 1m resolu�on 

for at least Pan India for Disaster Management planning to be made available; (vi) Facilita�on of Applica�on 

Programming Interface (API) based integra�on of Central Water Commission (CWC) observa�onal data with 

State's DSS for forecas�ng is needed; (vii) Facilita�on of API based integra�on of IMD, CWC, Indian Na�onal 

Centre for Ocean Informa�on Services (INCOIS) forecast data with state's DSS need to be made available; (viii) 

Trans­boundary reservoirs (neighboring States such as Tamil Nadu, Karnataka etc.) catering to the nearby States 

require protocols guidelines online with flood management guidelines; (ix) Risk transfer ­ have to be taken into 

account while planning for huge investment primarily in housing, communica�on, infrastructure and 

transporta�on; and (x) Behavioral change ­ the big ques�on of respec�ng water ­ our tradi�onal respect to water 

and water bodies have lost and it need to be enacted.

Karnataka Flood Management Perspec�ve by Dr Manoj 
Rajan, I.F.S, Special Secretary, Food Processing & Harvest 
Technology, Government of Karnataka and Commissioner, 
Karnataka State Disaster Management Authority ­ (Online)

Dr. Rajan shared his views on flood management and 

governance challenges in context of Karnataka State. Ci�ng 

the numbers, he shared that in last five years, 54.32 lakh 

hectare of agriculture and hor�culture land have been 

damaged, around 2.62 lakhs houses were damaged. In 

terms of infrastructure destruc�on, around one and a half

lakh kilometer roads were damaged, so one can imagine the loss of livelihood and infrastructure. Now the 

challenge is how to restructure and reconstruct again, how to make resilient infrastructure for comba�ng flood, 

how to make con�ngency plans to overcome the drought and how to dovetail Government schemes like 

MANREGA for planning like natural resource management, catch the rain, check dams, ponds construc�on, gully 

plugging and afforesta�on etc. For flood management, planning for low lying areas, selec�on of agriculture crops 

post flooding, iden�fica�on of vulnerability areas and popula�on and strategic planning for rescue and 

rehabilita�on. 

Dr. Rajan informed that it is to be appreciated that Karnataka has iden�fied 2400 vulnerable Gram Panchayats 

(GPs) and these GP's have been provided training to prepare the con�ngency plans at the district level. He 

suggested that it is very per�nent that how different departments come together to handle the disaster risk 

reduc�on ac�vi�es as per their Departmental priori�es. 
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Assam Flood Management Perspec�ve  by Mr. Bhaskar Jyo� 

Das, Chief Technical Officer, FREMAA, Water Resources 

Department, Government of Assam

Mr. Das sharing flood and erosion management in Assam talked 

about two major basins of Brahmaputra and Barak having very 

dynamic river morphology horizontally and ver�cally 

(aggrada�on). The area occupied by Brahmaputra River has 

risen by 50% in the last 100 years. Flood discharge of 
thBrahmaputra River is the 9  highest one and annual sediment 

transport is about 700 million metric tons. Flood makes large 

parts of the land uncul�vable. The Flood and River Erosion 

Management Agency of Assam (FREMAA) has taken various structural measures to manage flood and erosion risks, 

encroachment of riverine area, etc. The State challenges are fragmented governance, climate change, integra�ng 

flood with other ac�vi�es, resource alloca�on, etc. 

_________________________________________________________
 
Village level civic bodies in India are called Gram Panchayats (GPs)

He also elaborated on the Assam Integrated River Basin Management Programme (AIRBMP) under World Bank 

funding in three phases (2023­2033) with Water Resources Department of Assam and other related departments. 

The State has focused on hybrid approaches with co­benefit taking engineering and ecosystem based (e.g., using 

vegeta�on as a buffer for flood management) solu�ons.
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Government of Assam is also developing a Hydro Informa�cs Unit (HIU) under Water Resources Department 

(WRD), Assam ,which will interface with systems located in other agencies like  North Eastern Space applica�on 

Center (NESAC),  Indian Meteorological Department (IMD), Na�onal Center for Medium Range Weather 

Forecas�ng (NCMRWF), Assam State Disaster Management Authority (ASDMA),  Central Water Commission

( CWC) and Department of Environment and Forest, etc. to draw data to support its ac�vi�es.

Bihar Flood Management Perspec�ve by Mr. Pravin 

Kumar, Project Officer (Natural Disaster), Bihar State 

Disaster Management Authority (BSDMA)

Mr. Kumar cited that in most of the cases along the Ganga 

River when there is no flood, there is drought. He also 

explained on the paradigm shi� taken in disaster relief to 

disaster management by Bihar State Disaster Management 

Authority (BSDMA). Some of the mi�ga�on measures are 

Standard Opera�ng Procedure (SOP) for flood, drinking 

water, crisis management, preparedness and response, 
procedures for Na�onal Disaster Relief Funds, intense monitoring,  etc. Mr. Kumar shared that for Bihar the major 

challenges are; 73% area flood prone, major rivers come from Nepal with large sediment load and thus 

humanitarian issues, loss of livelihoods, and environmental loss. The State Government has taken up technology 

based ini�a�ve by establishing flood forecas�ng sta�ons and providing early warning system to the communi�es. 

State Government of Bihar has also established a Flood Management Informa�on Center and provided capacity 

building training to community youths and Panchya� Raj Ins�tu�ons, as the first responder.

In response to ques�ons:  About using the tool for drought in 

Bihar and flood in Assam,  Mr. Kumar said that Bihar 

addresses drought purely based on rainfall data and Mr. 

Bhasker Joy� Das shared  that Assam use CWC data (Stream 

flow) for flood mapping. Mr. Das also informed that with the 

se�ng­up of Hydro Informa�cs Unit in Assam in 

collabora�on with North Eastern Space Applica�on Center 

(NESAC), it would be easy to manage the floods in Assam.

Karnataka Drought Management Perspec�ve by Dr. V S 

Prakash, Former Special Director, Karnataka State Natural 

Disaster Monitoring Centre (KSNDMC) & Former Director,  

Drought Monitoring Cell, Karnataka

Dr. Prakash highlighted the challenges of incompa�ble 
data, data discrepancy, and data sharing policies. He 
flagged that surface water bodies are drying up largely all 
over India including Karnataka State. As per recent 
Government of India's Report, around 20,000 water bodies 
in Karnataka have dried up and 4000 water bodies have 
dried up in Jharkhand and groundwater is deple�ng day by 

day. For flood mi�ga�on management, we are s�ll holding on learning's of five decade back and as per emergence 
of new learning and new technologies, it is not suitable.  Ci�ng the example of extreme event in 20­30 years' �me 
period and construc�ng the bridges with 50% probability design standard will not work. Why we are not handling 
issues with cau�on? He also flagged that it is very important to understand where do we stand, what need to be 
done and how to move forward.

Flood prone Districts of Bihar
Districts marked in dark blue are high flood risk and districts 

marked in light blue are moderate to low flood risk
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Odhisa Drought Management Perspec�ve by Mr. Sabyasachi 

Hota, Chief General Manager, Odisha State Disaster 

Management Authority (OSDMA)

Mr. Sabyasachi Hota first shared about drought declara�on 

indicators and ground trothing methods. He also explained the 

governance challenges in Odisha on the issues in data sourcing 

like meteorological data/groundwater level data/satellite data 

(NDVI, NDWI) that leads to incorrect assessment of indicators. 

Beside this, integra�on with natural resources and climate 

change adapta�on policies is required. 

He also shared that Odisha is working on establishing wider network of weather monitoring systems, i.e. 

installa�on of Automated Weather Sta�on (AWS) and Automated Rain Gauges (ARG) throughout the State. 

Development of integrated and inter­ departmental database system and facilita�on of data sharing will help to 

strengthen the decision support system.

Dr. Prakash shared that EPIC Response Framework Report really provide very good sugges�ons depending on 

objec�ves and looking at the core issues. For example as per EPIC Response Framework, enabling environment of 

policy, law, and plans depends on informa�on and informa�on depends on data. He explained in detail about 

turning water data into water wisdom by ci�ng data, knowledge, and informa�on leads to wisdom. He stressed 

that just to improve the data; our country needs investment around INR 40,000/­ crore and this is the budget 

outlay for only one year. If we are not ready to invest for data, then organizing conferences are not going to help 

us. The whole of society approach calls for more engaged par�cipa�on from all stakeholders.

Na�onal Perspec�ve on Meteorological Drought by Mr. 

Rahul Saxena, Scien�st “F”, Indian Meteorological 

Department (IMD), Government of India

Mr. Saxena said every forecas�ng system has its own 

limita�ons. Seasonal/monsoonal rainfall both in amount and 

distribu�on results in droughts or floods over South Asia. He 

explained on the meteorological background of drought 

development which begins when precipita�on is below the 

normal or an extended period of �me. Meteorological 

informa�on from IMD is used in several ways for disaster risk 

reduc�on; for example: hazard monitoring & assessment, early warning & mi�ga�on, technical support in 

vulnerability analysis, mapping & risk assessment, preparedness and planning. Droughts are becoming more 

regional and showing a general shi� to agriculturally important coastal region of South India, Central 

Maharashtra & Indo­ Gange�c plains indica�ng higher food insecurity and socio­economic vulnerabili�es. Data 

sharing is s�ll an issue in improving the early warning systems.

He shared that in 2020, IMD in collabora�on with WMO opera�onalized South Asia Flash Flood Guidance System 

which provides guidance on flash floods at the watershed level to regional partner countries of South Asia 

(Bangladesh, Bhutan, Nepal, Sri Lanka & India). 

The other development is HydroSoS (Hydrological Status and Outlook Status) which is an ini�a�ve of WMO in 

collabora�on with IMD (Ministry of Earth Science, Government of India) to establish a framework for providing a 

viable solu�on to water security issues in India and the neighboring countries to prepare for the occurrence of the 

floods due to intense monsoon rainfall or excess inflows from upstream. The ini�a�ve is in its ini�al stage and as 

hydrological data is managed by CWC, the discussion with CWC is under progress. Summarizing the key points, he 

stated that robust, quality assured observa�onal network systems and user specific customized products are 

cri�cal for successful drought/flood management Services.
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Panel Discussion of Dis�nguished Experts: Applying EPIC 
Framework in India 

(Evening Session)

The Panel Discussion comprised of 5 dis�nguished experts 

namely (i) Mr. A B Pandya, Regional Council Member, GWP­

South Asia & Secretary General, ICID; (ii) Dr. Ravinder Kaur, 

Principal Scien�st, Water Technology Centre (WTC), IARI;  

(iii) Dr. R P Pandey,  Scien�st “G”, NIH, Roorkee; (iv) Mr. 

Shashikant Chopde, Senior Associate, ISET­Interna�onal, 

USA,  and (v) Mr. Anup Karanth. Senior DRM Specialist, 

World Bank, New Delhi, India.

View of Panel Discussion (From le� to right): 
Mr. Anup Karanth, Dr. R P Pandey, Dr. Partha J Das, 

Mr. A B Pandya, Dr. Ravinder Kaur & Mr. Shahikant Chopde

Dr. Partha J Das, Head, Climate Change Hazards Division, Aaryanak, Guwaha�, Assam moderated the Panel 
Discussion.

The key ques�ons asked by the Moderator and the answers given by the Panellists are elaborated below:

Key ques�on:  What is your opinion about the relevance and applicability of the EPIC Response being 
introduced by the World Bank for a Country as a whole and for specific States?

On the pros & cons of EPIC Response Framework, Mr. A B Pandya emphasized that depending on the status of a 

country, each country is at different level of EPIC assessment. As far as India's case is concerned, we are in be�er 

category.  We need to coordinate more amongst various agencies at the sub­regional and regional level and 

develop the views at basin centric approach rather than poli�cal or administra�ve boundary centric approach. 

For this, addi�onal mechanism is required that needs to be put in place. EPIC Response tool serves as a good 

benchmark to assess the readiness of a country to handle the drought and flood management simultaneously. He 

further emphasized that scien�fic and administra�ve agencies coordina�on also needs to be strengthened. 

Dr. R P Pandey stated that as drought is driven by regional clima�c parameters, it should also be managed 

regionally (e.g., Western to Eastern States).

 
Dr. Ravinder Kaur described EPIC Response Framework as a tool to examine governance system in response to 
flood or drought, and not as a tool about technological development in studying the drought or flood. It is a very 
useful tool for a Government to iden�fy and access the progress of various ac�vi�es/programmes in opera�on 
(by the various State Governments as per established node (Enable, Plan, Invest and Control­ EPIC).It is a very 
good tool for a country/state for self­assessment. 
  

Mr. Shahikant Chopde going through the flagship report found that it a very thorough analysis of the range of 

topics required to be addressed in hydro clima�c risk management. However, when it comes to implementa�on, 

the ques�on is how to translate this to the ground and elaborated further on the challenges of capacity building, 

coordina�on and mul� sector partnership. He said that how climate data can be used for future and how do we 

integrate the available informa�on for further 30 years planning is important. Hence the EPIC Response tool is 

very helpful for planning to manage drought and flood together. 

From Mr. Anup Karanth perspec�ve, the tool works perfectly from an assessment perspec�ve.  The tool also 

offers freedom to maneuver or use this for specific purpose and interact with mul�­ ins�tu�ons and mul�­actors.
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Key ques�on: How do you foresee challenges in opera�onalizing the EPIC Response Framework approach?

On this ques�on Dr. Ravinder Kaur said that the role of technology is very important but there is no single 

Standard Opera�ng Procedure (SOP) for flood or drought and various States follow different procedures for data. 

She suggested: 1) finalize SOPs (flood and drought) for management of data; 2) standard modes for data 

collec�on and processing across India, 3) capacity building of the flood and drought State's authori�es can only 

take place, if centralized procedures are in place and constant evalua�on of those procedures for monitoring of 

drought & flood protocols are carried­out.

Key ques�on:  What is the level of uptake in Disaster Risk Management (DRM) in terms of technology at the 
policy level? 

Mr. Shahikant Chopde in response to the ques�on said, EPIC Response Framework is about feeding inputs but 

how these inputs are leading to put in place for resilience assessment? Can we link this to lives saved, 

infrastructures saved, etc.?  Hence input data is a key in this assessment. Also the focus is on low frequency high 

impact disasters and not on low impact high frequency disasters. The la�er could act as a measure to examine 

resilience.  There is lot of data on climate projec�ons but very less informa�on to design infrastructure in terms of 

adap�ve mechanism.  There are areas that the EPIC Response Framework can be elaborated to be adoptable. 

Another area of interest is private sector par�cipa�on for adap�ve infrastructure investment. Are there resilient 

procurement plans in place? These are the areas where in EPIC Response Framework can be applied to check the 

progress in terms of DRM.

Mr. A B Pandya stated that EPIC Response Framework component implementa�on for sub­con�nent size 

country like India, has to use the mul�ple approaches (bo�om up and a top­down approach). There are top­

down approaches at the central level, but at the ground level, there are fragmented approaches and EPIC 

Response Framework a�empts to address integra�on of these approaches. A na�onal view about water 

resources management is necessary that is missing. Because of that, some of the manageable disasters hit with 

larger impact than expected. Therefore, there is a strong need to use EPIC Response Framework as a benchmark 

tool at the sub na�onal level or at regional level. 

Furthermore, he said that infrastructure plays an important role and it is a crucial aspect of drought and flood 

management. For smart infrastructure development, strategic investment for water infrastructure is needed. 

Dr. R P Pandey said most of the speakers addressed that there should be a regular drought monitoring system but 

there is no single agency that is responsible for centrally aggrega�ng data across the India. He suggested through 

EPIC Response tool, States can assess vulnerability of various areas, but there is a need for region specific 

mi�ga�on plans. There is an essen�al requirement to integrate various efforts for decision making planning.

Key ques�on: What are the gaps in the state of technology in the country? How technologies can be helpful for 

EPIC Response Framework?

Key ques�on: Improved management of floods and droughts entails developing resilience of communi�es 
and ecosystem vulnerable to the calami�es and how we can achieve collateral development?

Mr. Anup Karanth explained that most of the Disaster Risk Management (DRM) operators work a lot on flood but 

not on drought. Most of the State risk assessments even in mul�­hazard assessment do not address drought as a 

hazard. It is important to bring sufficient tools to assess drought. Ci�ng the SANDAI Framework, he shared that 

Disaster Preparedness Plan for flood at na�onal, sub­na�onal level and even at village level has been prepared by 

the States but in context of drought the informa�on has not been very substan�ve. It is not providing measures 

for alternate strategy. So for the be�er governance requirement at the planning stage, concerned ins�tu�ons has 

to be accountable and ready to work on further improvising the plans by colla�ng the various ins�tu�ons inputs. 

Assam can serve as a very good check for EPIC Response Framework and to also further see what can be done at 

the next levels.
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Dr. Partha J Das invited audience to discussion. Dr. V S Prakash stated that EPIC Response Framework has done its 

EPIC job and now the thrust should be to how it can be opera�onalized at State level or agro­clima�c zone wise 

level? He also suggested can we think of EPIC version­II? Replying to this Mr. A B Pandya said in that context, we 

have to look at our own priori�es vis­a­vis ideal EPIC Response Framework and tailor ourselves accordingly.

Dr. Ravinder Kaur suggested before venturing into EPIC­II version, EPIC should be tried and tested across the 

sectors so that limita�ons and gaps can be checked and verified and accordingly version II can be planned. Mr. 

Anup Karanth indicated that as NIDM is involved in capacity building of stakeholders who are working on drought 

and flood management, it is a good idea to introduce the tool to the stakeholders across the States with the 

support of NIDM. 

Dr. Veena Khanduri highlighted that the recent launch of AIRBMP Assam Project (2023­2033) under the World 

Bank funding can serve as a very good check for EPIC Response Framework to also further see what can be done 

in the next levels. She also emphasized that as it is a Framework and the applicability of the tool will depend on 

the Water Resources Department, Government of Assam and other stakeholders to opera�onalize it in their own 

context (in terms of indicators and scores or matrix).  The learning's from the different phases of the AIRBMP will 

provide the guidance for EPIC Response Framework for implementa�on in other States of India.  

Mr. Anupam  Mishra  raised as drought  and floods are the characteris�c  of  river basins so to opera�onalize  the 

EPIC Response Framework,   instead of  taking State­wise  why not to follow a basin­wide approach ?

In response to this, Mr. A B Pandya said some basins are trans­ boundary such as Brahmaputra basin (flood and 

disaster prone State, Assam is part of this basin). In Ganga basin, North bank of Ganga is highly flood prone 

(Bihar& U�ar Pradesh) whereas south bank of Ganga basin is drought prone.  We have no such forum wherein we 

can invite States to discuss the issues as water is a State subject in India and hence there are some limita�ons.  

Only through diploma�c efforts at the Government level, the neighboring countries associated with the basins 

can be involved to pilot the EPIC Response Framework tool.  Na�onal Level Water Council/Forum/Network for 

hydro clima�c disaster management where the States can come together for exchange of informa�on, 

knowledge and ideas are required.  

Interactive Session

Major outcomes of the Panel Discussion

The eminent panellists highlighted various aspects of flood and drought management in India focusing mainly on 

scien�fic, technological, administra�ve, legisla�ve, policy, and ins�tu�onal dimensions. The panel delved deep 

into the ques�on of the relevance of the EPIC Response approach for India. It concluded that the EPIC Response 

Framework would be highly useful in the Indian context for improving the management of hydro­climatological 

hazards. 

The panel also underlined the need for policy and ins�tu�onal reforms to create a proper governance ecosystem 

that will enable such innova�ve approaches to disaster risk management to be opera�onalized effec�vely. This 

will need integra�on of the framework with the sustainable development goals. Moreover, at the State and local 

level, environmental and social characteris�cs and community par�cipa�on will be the crucial factors to be 

considered for the successful implementa�on of such a governance assessment tool.
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 EPIC Response tool serves as a good benchmark to assess the readiness of a country to handle the drought  
and flood management simultaneously.   

     The EPIC Response Framework would be highly useful in the Indian context for improving the management 
of hydro­climatological hazards.

     EPIC Response Framework as a governance tool is a very useful tool for a Government to iden�fy and access 
the progress of various ac�vi�es/programmes in opera�on (by the various State Governments as per 
established node (Enable, Plan, Invest and Control­ EPIC).It is a very good tool for a country/state for self­
assessment.

     The EPIC Response Framework would be highly useful in the Indian context for improving the management 
of hydro­climatological hazards.

    The EPIC Response tool works perfectly from an assessment perspec�ve.  The tool also offers freedom to 
maneuver or use this for specific purpose and interact with mul�­ins�tu�ons and mul�­actors. 

    EPIC Response Framework component implementa�on for sub­con�nent size country like India has to use 
the mul�ple approaches (bo�om up and a top­down approach). There are top­down approaches at the 
central level, but at the ground level, there are fragmented approaches and EPIC Response Framework 
a�empts to address integra�on of these approaches. A na�onal view about water resources management is 
necessary that is missing. Because of that, some of the manageable disasters hit with larger impact than 
expected. Therefore, there is a strong need to use EPIC Response Framework as a benchmark tool at the sub 
na�onal level or at regional level. 

   The EPIC Response Report is found to be a very thorough analysis of the range of topics required to be 
addressed in hydro clima�c risk management.

 
     Through the EPIC Response tool, the Indian States can assess vulnerability of various areas, but there is a 

need for region specific mi�ga�on plans.  

     With respect to India, NIDM is involved in capacity building of stakeholders who are working on drought and 
flood management; it is a good idea to introduce the tool to the stakeholders across the States with the 
support of NIDM.

     Need for integra�on of the EPIC Response Framework with the sustainable development goals. 

     At the State and local level, environmental and social characteris�cs and community par�cipa�on will be the 
crucial factors to be considered for the successful implementa�on of such a governance assessment tool. 

Key Messages

Key Recommenda�ons

 Flood and drought need a joined up government response.

 Flood and drought need to be dealt as a whole of society effort.

 Many synergies can be used when floods and droughts are managed together.

 The EPIC Response Methodology is a very well suited to support India's work towards more resilience to flood 
and drought.

 There is need for policy and ins�tu�onal reforms to create the proper governance ecosystem that will enable 
such innova�ve approaches to disaster risk management to be opera�onalized effec�vely.
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Closing Remarks & Vote of Thanks

Mr. Greg Browder extended thanks to all the key speakers, presenters, panellists and the par�cipants for having a 
frui�ul discussion on the EPIC Response Framework and hoped that the outcomes and recommenda�ons that 
will emerge from the delibera�ons would help in refining the EPIC Response Framework for be�er flood and 
drought management in India and the globe. 

He also expressed his sincere thanks to the World Bank, New Delhi, India Water Partnership (GWP­India) and the 
WAPCOS Limited for conduct of the workshop successfully.

Online Workshop Proceedings Dissemina�on through Social Media

Some of the on­line Workshop proceedings dissemina�on through social media by India Water Partnership 

(GWP­India) is given below:
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About the Organizers

The World Bank

The World Bank is an international development organization owned by 187 countries. Its role is to 
reduce poverty by lending money to the governments of its poorer members to improve their economies 
and to improve the standard of living of their people.

World Meteorological Organization (WMO)

The World Meteorological Organization (WMO) is a specialized agency of the United Nations 
responsible for promoting international cooperation on atmospheric science, climatology, hydrology and 
geophysics.

Deltares, Netherlands

Deltares is an independent institute for applied research in the eld of water and subsurface. Throughout 
the World the Deltares work on smart solutions, innovations and applications for people, environment 
and society.

Global Water Partnership

The Global Water Partnership or GWP is a global action network with over 3,000 Partner organizations 
in 179 countries. The network has 77 accredited Country Water Partnerships and 13 Regional Water 
Partnerships including GWP South Asia. The partnership provides opportunities to leverage the 
knowledge and expertise of GWP and allows development of collaborative programmes and resource 
mobilization.

India Water Partnership (IWP)

India Water Partnership (IWP) is a non-prot organization with the goal of promoting and supporting 
Integrated Water Resources Management (IWRM) in India. The IWP has also been accredited by the 
Global Water Partnership (GWP) as Country Water Partnership of GWP, thus, also known as GWP-
India. IWP works on water security in India.  IWP carries out dispassionate analysis of various water 
related issues and steers the policy discourse on social, economic, ecological on the scientic basis.

WAPCOS Limited

WAPCOS Limited is a Government of India Undertaking under Ministry of Jal Shakti. The WAPCOS 
Limited provides consultancy services in all facets of Water Resources, Power and Infrastructure 
sectors in India and Abroad. With recent amendment in its Articles of Association, WAPCOS Limited has 
geared itself to provide Concept to Commissioning services developmental projects across the for 
globe.



India Water Partnership
Secretariat:

76­C, Sector­18, Ins�tu�onal Area, Gurugram­122 015, Haryana (India)
Phone: +91 0124 2348022; +91 0124 2399421, Extn: 1152

E­mail: iwpneer@gmail.com; veena@cwp­india.org
Website: www.cwp­india.org
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