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Introduction
A two-day Workshop and Focus Group Discussion on “Climate Extremes, Societal
Resiliency, and Krishna River Basin '' was organized in the Indian Institute of
Technology Hyderabad (IITH), Kandi on 7th & 8th January 2020. The primary
motivation of this workshop is to bring academicians, engineers, policymakers and
stakeholders of the basin from different organizations together and enhance scientific
knowledge via sharing the work and experiences from their expertise. In this process,
we contacted government and non-government organizations, industries and
academic institutes1. A formal invitation was sent to all the attendees before a month
detailing goals of the projects, explaining the goal of the workshop and the logistics;
see the attached sample invitation letter.
“The proposal has two main objectives, i.e., 1. Scientific understanding of
hydroclimate extremes; 2. Translation of scientific understanding into decision making
to increase societal resiliency. In the context of the second objective, we are conducting
a focus group discussion and workshop with relevant stakeholders and decision
makers. We hope that the workshop will enhance all of our scientific understanding of
the physical mechanism of the basin as well as its various aspects including key
sectors, stakeholders, current operational practices, policies, tools and systems. In the
end, the outcome of this may assist in developing future multi-investigator
national/international collaborative proposals across various stakeholders that,
together, will (a) evaluate existing vulnerability and resiliency in flood management and
water sectors (b) develop resilience-enhancing strategies under changing climate
extremes in accordance with the stakeholder situation and needs. And, most
importantly the whole activity increases the involvement of stakeholders and decision
makers”
The two day workshop had academicians, engineers and policy makers as
speakers and more as the entire audience. Also, the workshop had participation from
multiple institutes and agencies from starting career level to senior level. The format of
the workshop as follows, i.e., on both days, we had talks in the morning and discussions
in the afternoon, and a poster session in the evening of the first day.
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Day 1 of the workshop
The workshop started on a welcome note by the project investigators Dr. Satish
Regonda, Prof. Balaji Rajagopalan, and followed by the principal investigator Dr. Yanto
where he discussed the project motivation, goals, purpose of the workshop. In the
following talk, Prof. Balaji discussed his research on hydroclimate extremes in India.
The key findings of his research include decreasing trends in monsoon rainfall despite
an increasing trend in intensity of rainfall. He concluded his talk with the importance of
the need for strict policies in land use and land cover changes where he explained the
example of the construction of a runway in an airport across a river in Chennai which
in time led to severe flooding in the city. Later, Shri. Ranga Reddy, CWC, gave a talk
on River Basin Approach in Water Management which is being used by KGBO. He
highlighted a few problems that they deal on a ground level such as disputes over the
release of water in drought periods in the Krishna-Godavari River basins. The first
session was ended by a talk from Shri. A. Paramesham, CWC, where he gave an
overview of the water resources of India.
After a 15-minute break, Shri. S. Narasimha Rao, Chief Engineering, Govt.
Telangana, gave a lecture on the Interstate River Krishna Disputes. Some salient
discussion points from his talk include the amount of water to be used by each state,
how this equitable apportionment is decided, and different water policies from other
countries. Later on, the session concentrated on the talks on forecasting systems used
by CWC and IMD. Dr. Naga Ratna Kopparthi gave a lecture on the IMD weather
forecasting system and provided some statistics on their accuracy. Dr. Naga Ratna
also pointed out the necessity of enhancing these models for better forecasts in the
future. Shri. Raghuram’s talk focused on the CWC flood forecasting system in India.
His talk included the flood problems in India, mitigation measures, types of forecasts,
dissemination of forecasts. He concluded his talk by mentioning a few challenges and
the need for close coordination among different agencies. This session finished with a
talk from Dr. Shantala Devi B S on flood forecasting system in Krishna River Basin
where she pointed out flood forecasting methodology, formulation, and accuracy in the
forecast.
The post-lunch had an exhaustive session to discuss the existing vulnerability and
resiliency of the system as well as drawing new mitigation measures and strategies to
increase resiliency to deal with climate extremes in the river basin. The participants
were divided into three groups to discuss the aforementioned topic. Day 1 ended with
a poster session in the evening where researchers from different organizations
showcased their work related and can be applied to Krishna River Basin.
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Day 2 of the workshop
Day 2 presentations begun by Prof. Mujumdar, IISc Bangalore with a talk on
Hydrologic Extremes under changing climate. Some outline points were on the rise in
temperature, projections from different climate models. Also, he pointed out the
necessity of quantifying and reducing the uncertainties in the context of climate change.
Dr. Yanto’s talk on the hydrological problems in Indonesia, the need for appropriate
mitigation measures in order to withstand the serious threat of extreme events.
Indonesia and India being the only members of the top five world’s most populated
countries where the poverty levels are above 10%. Therefore, he mentioned that it is
essential to understand the Spatio-temporal variability of hydroclimate extreme events
in these countries. Later on, Dr. Durga Rao, NRSC, delivered a talk on Water
Resources Assessment at a basin scale in the Godavari. After this, Dr. Satish showed
a few results on preliminary hydroclimate analysis in the Krishna River Basin. A basic
version of the GUI visualization tool that can potentially aid stakeholders and
policymakers in decision making is presented.
The forenoon session of the second day focused on the socio-economic aspects of
climate change. The session started with a talk on policy options to combat climate
change effects by Dr. Murali, SaciWATERs. He discussed the need for adaptation in
various departments that are vulnerable to climate change. This talk was followed by
Dr. P. S. Rao, ACIWRM, who gave a talk on water governance in Karnataka. He
mentioned the challenges for future governance. Later on, Dr. Manasi, ISEC, discussed
the strategy for improved integrated water resources management in Tungabhadra
Basin. The session concluded with a talk by Dr. Channamma, ISEC, on the Impact of
climate change extremes on women.
The post-lunch session commenced with two quick presentations by Shri. Ranga
Reddy on telemetry measuring system for canals (on behalf of Shri. K. V. Ramana, SE,
Tungabhadra Board ) and followed by Shri. Jai Singh Hire, Asst. SE, on equitable water
distribution in the upper Godavari basin. After this, an conversation session was held
with Prof. Mujumdar, Dr. P. S. Rao and Shri Ranga Reddy, and the session was
moderated by Prof. Balaji. Audience asked various scientific questions and were
answered as well as discussed among the participants in the context of this project.
In this way, the workshop acted as a platform to share the expertise, knowledge
and ideas so that gaps across different spectrums filled to an extent and enhanced our
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knowledge on various aspects including real-time operational systems and potential
climate change impacts on various aspects in the Krishna River Basin.
The research assistant, Thota Samba Siva Prasad, played a key role in the entire
work including organizing the workshop until now.

Attachments:
1.
2.
3.
4.
5.

Sample invitation letter
Agenda of the the two-day Workshop and Focus Group Discussion
Details of the workshop talks
Pictures
Related website links
a. Understanding Space-Time Variability of Climate Extremes for Societal
Resiliency in Krishna River Basin
b. Workshop and Focus Group Discussion
6. List of attendees
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Invitation letter
21 November 2019
Dear Shri Rajendra Kumar Jain,
Chairman, Central Water Commission
We invite you to participate in a focus group discussion and workshop on the Krishna River Basin
as part of the project titled "Understanding Space-Time Variability of Climate Extremes for Societal
Resiliency in Krishna River Basin”. The project is an international collaborative research project, and is
funded by the Asia-Pacific Network (APN) agency. The focus group discussion and workshop is a two-day
event and is scheduled on 7-8 January, 2020 at the IIT Hyderabad.
The proposal has two main objectives, i.e., 1. Scientific understanding of hydroclimate extremes;
2. Translation of scientific understanding into the decision making to increase the societal resiliency. In
the context of second objective, we are conducting a focus group discussion and workshop with relevant
stakeholders and decision makers. We hope that the workshop will enhance all of our scientific
understanding of the physical mechanism of the basin as well as its various aspects including key sectors,
stakeholders, current operational practices, policies, tools and systems. In the end, the outcome of this
may assist in developing future multi-investigator national/international collaborative proposals across
various stakeholders that, together, will (a) evaluate existing vulnerability and resiliency in flood
management and water sectors (b) develop resilience-enhancing strategies under changing climate
extremes in accordance with the stakeholder situation and needs. And, most importantly the whole
activity increases the involvement of stakeholders and decision makers.
We strongly believe that your expertise and experience is an asset in making a more resilient
Krishna River Basin to climate extremes. It would be our privilege if you could participate in the workshop
and share your thoughts. We’ll arrange the accommodation at the IIT Hyderabad Guesthouse. While we
send a detailed agenda, we kindly request you to RSVP by 28 November 2019. I am happy to provide any
additional information.

Sincerely,

Dr. Satish Regonda, IIT Hyderabad
Dr. Yanto Yanto, Jenderal Soedirman University, Jawa Tengah, Indonesia
Dr. Rajagopalan Balaji, University of Colorado, Boulder, USA

Agenda
Day 1, January 7, 2020
08:30
09:00

Registration
Welcome, Introductions, Project objectives (Dr. Yanto and Dr. Satish Regonda)

Session 1: Climate, hydrology and river waters on a broader scale, India
09:30 - 10:00
10:00 - 10:25
10:25 - 10:50

10:50 - 11:15
11:15 - 11:30

Hydroclimate Extremes over India (space-time variability and modeling)
Prof. Balaji Rajagopalan, University of Colorado at Boulder
River Basin Approach in Water Resources Management
Sri Ranga Reddy, CE, Krishna and Godavari Basin Organization (KGBO), CWC
An Overview of Water Resources of India – Challenges and Issues
Sri A. Paramesham, Member Secretary, Krishna River Management Board, Ministry of
Jalashakti, Govt. of India.
Interstate river water issues, India
Sri Narsimha Rao, CE, Irrigation, TS
Break

Session 2: Current hydrometeorologic forecasting systems and issues, India
11:30 - 11:55

01:10 - 02:15

Weather / Seasonal Climate Forecast, IMD
Dr. Naga Ratna Kopparthi, IMD
CWC Flood Forecasting systems in India
Sri Raghu Ram, SE, KGBO, CWC
Flood Forecasting system in Krishna Basin
Dr. Shanthala Devi B S, AD Met, KGBO, CWC
Forecasting perspectives from state level engineers
Engineers from different states and agencies
Lunch

02:15 - 03:30
03:30 - 04:00

Breakout group discussion
Break

04:00 - 04:45
04:45 - 05:00
05:00 – 05:15
05:15 - 07:00

Report out from break out groups
Plan for day 2 and adjourn for poster session
Break
Poster session and networking

07:00

Dinner

11:55 - 12:20
12:20 - 12:45
12:45 - 01:10

Day 2, January 8, 2020
Session 3: Climate, hydrology and river waters at national and international scales
09:30 - 10:00
10:00 - 10:25
10:25 - 10:50
10:50 - 11:15
11:15 - 11:30

Hydrologic Extremes of Floods and Droughts under Changing Climate
Prof. Pradeep Mujumdar, IISc Bangalore
Hydroclimate extremes in Indonesia, water management issues
Dr. Yanto, Jenderal Soedirman University, Indonesia
Water Resources Assessment in Godavari River Basin
Dr. Durga Rao/Dr. Abhinav, NRSC
Hydroclimate analysis, preliminary analysis, Krishna River Basin
Dr. Satish Regonda, IIT Hyderabad
Break

Session 4: Policy and Water issues, India
11:30 - 11:55

01:10 - 02:15

Policy options for India on combating climate change to secure lives and livelihoods as
envisaged by various multilateral agreements
Dr. Murali, SaciWATERs
Water Governance in Karnataka State – River Basin Planning & Science inputs
Dr. P S Rao, Advanced Centre for Integrated Water Resources Management (ACIWRM)
Strategy and Methodology for improved integrated Water Resources Management in
Tungabhadra basin
Dr. Manasi, Institute for Social and Economic Change (ISEC)
An integrated water resources management for Krishna Waters
Prof. Jaya Kumar, NIT Warangal
Lunch

02:15 - 02:45
02:45 - 03:30
03:30 - 04:00

Discussion with the presenters
Discussion among participants
Break

04:00 - 04:45
04:45 - 05:00
05:00

Summary of the discussions, feedback from all, collaborations and moving forward
Closing remarks
Farewell

11:55 - 12:20
12:20 - 12:45

12:45 - 01:10

Recommendations- Group I
1. Equitable sharing of water with reasonable uses
2. Allocation of water should be based on scientific and socio-economic needs particularly
based on surplus and deficient flows
3. Encourage extensive irrigation with less water need crops
4. Inter basin transfer should be aimed at meeting minimum water requirements.
5. MSP for all crops.
6. Holistic and Integrated surface and ground water management
7. Farmers education programs in Irrigation management
8. Industrial needs should be enhanced to 20% from present 10% by increasing Irrigation
efficiency and reduced allocation of water to Irrigation sector. Avoid of wastage of water.
9. Recycling, reuse, reduce should be encouraged
10. Crop colony concept should be encouraged
11. Concept of Economic Rate of Return should be considered rather than Benefit-cost ratio
in case of projects in Arid and semi arid regions. This criteria need to be changed
12. Water trading concept to be encouraged.
13. Ground water extraction policy has to be evolved taking in to account number of such
drilling units in an area.

Discussion held by Group 2 on 07 January 2020
Some recommendations:

1. Krishna river basin is mostly affected by drought and more concerned studies should happen
on droughts. Flood over the river basin was not the one that has relevance in recent years
over the basin.
2. Cropping patterns have to be changed as most of the farmers are going for paddy as the main
crop, which requires more amount of water. Similarly, one of the commercial crops which is
being farmed is Sugar cane, which requires water supply throughout the year. Farmers should
be encouraged to go for less water demanding crops.
3. The End-user of the canal systems should get the water. Due to several unauthorized water
abstractions from the canal systems, the end of the canal user is not getting enough water.
Advanced technologies to monitor the canal systems should be developed, which may include
sensor technology to detect such leakages and unauthorized water abstractions
4. One of the issues discussed by the team members was the nonfunctioning of meteorological
and hydrological gauges over the river basin, which actually interrupts the monitoring of data.
5. River water quality is another important factor, which has been discussed. Issues related to
monitoring, locations and frequency of sampling, etc. Groundwater contamination is also one
of the major concerns due to urbanization and land fillings, which probably may be very local
but effective.
6. How and who should manage a river system is the prominent the question, where all members
of the team explored and deliberated their opinions related to various scales at national, state,
and other local scales. Water security may be of national interest, the crop water supply may
be of state interest and maintaining the quality may be river location specific, where
participation from all the stakeholders is required.
I could able to recall these points from the group discussion. I hope this is useful.
Once again thank you so much for coordinating for this workshop and it was a great learning
experience.
Thanking You
Regards
Dr. Rehana
IIIT-H

Discussions held by Group 3 on 07 January 2020

The major recommendations:

1. Major infrastructure to capture water in the catchments of Godavari and
Krishna basin are full but downstream of Krishna and upstream of
Godavari basins are dry where it is suggested to bring in water from where
excess water is found. One such instance is from Pollavaram to Srisailam.
2. Reservoir stabilization guidelines for effective operations needs to be
developed
3. State governments have not worked on water measurements (though are
available but not accessible). Such capacity needs strengthening
4. Several state and central agencies who measure water provide guidance
on water availability for crop planning. However, no such advisories are
taken by either industries or farmers. Some regulations of penalty systems
for those who do not adhere to the advisories need to be developed.
5. Prior to water release exercise all stakeholders need to be consulted,
which does not normally happen. For instance fishery department and
farmers are conspicuously absent.
6. There is a need for policy to suggest crop planning based on the water
productivity data. For instance water intensive crops, in other words, crops
that use more water need to be discouraged.
7. Dam safety bill need to be passed
8. There is a need to have one water tribunal instead of every river basin.
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