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As a key step towards a logical conclusion of the ICRG Programme in Bihar, 2 Workshops were
organized on request from the Rural Development Department, Government of Bihar.
1. Workshop 1 on 5th February 2020 for all MGNREGA Functionaries in the state including the
newly appointed cadre of District Programme Managers
2. Workshop 2 on 14th February 2020 titled ‘Roadmap for Mission to Action’ with Climate
Integration: Jal-Jivan-Hariyali
This report summarizes the two Workshops.

Report of Workshop on “Including Climate Considerations into MGNREGA- The ICRG
experience in Bihar”.
Date and Venue: 05th February 2020, Aranya Bhavan Patna.
ICRG has been supporting the Rural Development Department in incorporation of climate
considerations into the design, planning and implementation of MGNREGA in 8 districts and 35 Blocks.
In the course of implementation, several rounds of training were done for MGNREGA functionaries at
various levels. The Government has recently appointed a new cadre of Deputy Programme Managers
in all districts to oversee MGNREGA implementation. As ICRG was ending, the State Government asked
that a refresher training be done for all the MGNREGA staff in the state.
The Workshop was organized around a number of presentations that presented the big picture of
climate modelling and climate change right, explaining the ICRG context and the manner in which the
climate modelling information has been downscaled, the decision making tools developed under the
programme and finally, a demonstration of the key tools.
Key discussions
a. Inaugural Session
The workshop started with MGNREGA Commissioner Mr. C.P Khanduja welcoming the participants
and elaborating the works done by ICRG team in Bihar. He stressed that beside creation of 256 CRW’s
in the state and capacity building of the functionaries, various knowledge products such as NRM
booklet, use of Google tools in designing of MGNREGA work has been highlight of ICRG works in the
state.
Principal Secretary, Rural Development Department, Mr.
Arvind Chaudhary stressed on measures of combating
Climate Change. He informed that the threat of Climate
Change is affecting the whole state and the Bihar
Government has taken several measures to combat the
challenge. The Secretary talked about the state
governments flagship programme – Jal-Jivan-Hariyali
including mentioning a recent human chain preparation in
support of the Mission that had about 5.16 lakh people
participating.
Sriparna Iyer, national Team leader, ICRG presented an overview of the ICRG programme stressing on
the national perspective and highlighting some of the initiatives and interventions in Odisha and
Chhattisgarh.
The key objective was to set the platform for the rest of the workshop such that participants got a
perspective of the ICRG programme and were better placed to appreciate Bihar’s contribution to the
overall programme outcomes.

b. Thematic Session 1: Mechanism to integrate climate
resilience and enhance convergence
This session aimed at setting the context for the bigger
climate change scenario in Bihar and introduced the
concept of the ‘hot spots’.
Dr. Indu K Murthy from Indian Institute of Science
presented current Climate variability and Climate
projections for 35 blocks of Bihar. Dr. Indu stressed on having good understanding of the climate
trends, current climate variability and projections as an important tool for identifying vulnerable
regions, cropping patterns and communities. In the 35 blocks of Bihar, the IISc study shows a large
variation in projected temperature trends, with majority of the blocks projected to experience
warming by as early by 2030s. This will have significant implications for irrigation water requirement,
soil water stress and heat stress for humans. A significant increase in the number of rainy days is
projected for almost all the blocks. In addition, study shows increase in rainfall variability in majority
of the blocks.
To bring in the ICRG context, Sriparna Iyer, National Team Lead, ICRG demonstrated the adaption
package and Decision support system developed under ICRG and being used for work selection and
prioritization across the State. Also sharing of examples of livelihood convergence success stories in
different States was done.
c. Thematic Session 2: ICRG Experience in Bihar
Mr. Subhendra Sanyal, Team lead, ICRG Bihar and Dr. K Murari explained the work undertaken by ICRG
team in the state. They presented details like taking up 256 CRW works across 8 districts, training and
capacity building of MGNREGA functionaries, developing of knowledge products and working with line
Departments in the state for institutional convergence.
Dr. Murari shared case studies from Banka, Begusarai, Katihar, Nalanda and other districts where CRW
works has been completed and is now showing results that will be beneficial in the long run. The
design recommendation and process of reaching out to PRI members and communities were done.

d. Thematic Session 3: Cross Learning from other states and demonstration of tools
This session saw MGNREGA functionaries from Odisha and Chhattisgarh sharing their experience of
ICRG implementation.
Mr. Naresh Prasad Sinha, Assistant Engineer and Mr. Bhuvan Singh Sahoo, Junior Engineer from
Odisha shared ICRG experience in Balangir district. They explained the four-fold support given by ICRG
programme like capacity building, planning, designing and demonstration of works.

The representatives from Chhattisgarh stressed on the ICRG approaches that had been taken up under
the NGGB programme of the state.
e. Thematic Session 4: Demonstration of Tools developed under ICRG
This session oriented the participants on the details and use of (i) GIS based platforms for site selection
and planning of NRM Works under MGNREGA (ii) The Design Estimation Tool developed and used
extensively in the programme across the states (iii) The M&E indicators developed under the
programme and their use in measuring the climate impacts of the structures.
Mr. Vibhas, District Engineer from Chhattisgarh shared the use of GIS assisted tools for NRM planning
in the state. A demonstration of tools and processes for collection of biophysical information from the
field using various maps - Cadastral map, Bhuvan, Google earth pro, CLART etc. There was a live
demonstration on the use of these tool for site selection of MGNREGA structures. The interpretation
of the thematic maps for scoping of NRM works was done which included satellite map, drainage map,
land use-land cover map, waste land and soil erosion map and Ground water prospecting map was
done.
Mr. S.B. Pandey demonstrated the use of the ‘design estimation tool’. This is an excel based tool
designed under ICRG for use of the Technical Staff of MGNREGA to help them prepare drawings and
estimates of typical NRM structures. The underlying hypothesis is the ease of use – thus, this tool
requires minimum field measurements based on which the details are calculated and the drawing
generated. The tool is linked to the Schedule of Rates of the concerned state and this also gives the
cost of the structure including the 60:40 ratio applicable under MGNREGA.
Dr. Neeta Dubey explained the various bio-physical and socio-economic indicators developed for
monitoring the climate outcomes of the structures built under ICRG. Some trends emerging from ICRG
implementation in Bihar were shared.
Summing Up
MGNREGA Commissioner Mr. C.P. Khanduja concluded the workshop by thanking the participants and
ICRG team for the learning workshop. He asserted the implementation of CRW and designing process
would be taken across all blocks. He specially thanked ICRG team and IISc Bangalore for Climate
Vulnerability study.
The following documents were handed out:
1. A Guideline for use of GIS Based Tools for Planning MGNREGA works
2. The Bihar Climate Modelling and Hot Spot Study done by IISc, Bengaluru
3. The Design Estimation Tool was uploaded on the Rural Development Department website

Report on Workshop titled ‘Roadmap for Mission to Action’ with Climate Integration:
Jal-Jivan-Hariyali

Date & Venue: 14th February 2020, Aranya Bhavan, Patna
The Context
In recent years Bihar has observed an increase in extreme events such as drought and floods because
of climate variability. All these have triggered the apex decision making body of the state to think and
design counter measures for betterment of the people of the state. In this regard, The State
Government unanimously passed a resolution on 13th July 2019 in a Joint Assembly session to launch
Mission Jal-Jivan-Hariyali (JJH) in the state.
The main objective of the programme is
•
•
•
•

To promote water conservation
To promote afforestation and increase green cover
To promote alternative and renewable energy sources
To promote coordinated and combined efforts in agriculture practices to combat climate
change

The programme is conceptualized jointly with 12 different Departments of the State Government
including programmes and projects of 9 Departments that will directly implement its components with
coordinated effort. The focus of the programme is to build resilience for the people of the state to
reduce the vulnerability and risks of climate change.
Jal-Jivan-Hariyali will be a Mission headed by the Chief Minister. A high-power Executive committee
headed by the Chief Secretary along with ACS, PS and Secretary of all concerned Departments as
members will monitor and review the progress of the programme and offer guidance for effective
implementation.
The main components of Jal-Jivan-Hariyali are:
•
•
•
•
•
•
•
•
•
•
•

Identify all water conservation structures like pond/ahar/ pyne in common lands and make
them encroachment free
Desilting the identified pond/ahar/ pyne in common lands
Identification and restoration of wells in common lands
Construction of soak and recharge pits around common wells and hand pumps
Construction of check dam, gully plugs and other structures in small river, rivulets etc.
Conserve and divert surplus water to water deficit areas
Promote and construct rainwater harvesting
Promote nursery and afforestation
Promote drip irrigation, organic farming, diversified cropping and new technology in
agriculture
Conservation of energy and promote solar energy
Awareness campaign of Jal-Jivan-Hariyali

The nodal department of this programme, the Rural Development Department, will combine all the
related programmes which addresses different components and prepare an action plan for the state.
The ICRG programme supported the Rural Development Department at various stages while the
Mission was being conceptualized. Several of the ICRG approaches have potential for adoption in the
Mission especially the work demonstrated in water conservation. The Rural Development Department
requested ICRG to organize a 1-day workshop with the aim of improving understanding of how ongoing government schemes and missions can make a great contribution to climate change mitigation
and adaptation. The JJH Mission has the potential to reduce CO2 emissions and build resilience and
thereby contribute to the NDC targets. The Workshop was a platform to bring together practitioners
from the field and the State Government representatives to discuss operationalization of the JJH
Mission to action on the ground. The event was positioned as a ‘learning and experience’ sharing
platform that provided some concrete points for the state government to consider while preparing
the action plan for the JJH Mission.
Highlights of the Workshop
Prof. N.H. Ravindranath of the IISc, Bengaluru began proceedings with his presentation titled ‘Climate
Change Projections and Weather Forecasts and their integration in Rural Development Policies and
Programmes’. The presentation made the distinction between climate change and weather forecasts
and climate variability – terms that are often used interchangeably but have very different meanings.
The presentation described the various models for climate projections and discussed the model for
Bihar that showed that temperatures will be particularly higher in the western districts of the state.
The model also projected that kharif season rainfall will increase for all districts. The most striking
conclusion is the fact that making infrastructure more climate resilient through improved designs (as
demonstrated under ICRG) could add about 3 percent to the upfront costs but, in the event of climate
stress, adaptation has a benefit-cost ratio of about 4:1.
Ms. Vidya Soundarajan, Director, WWF India discussed the issue of ‘Adaptation Reboot – Climate
Change, Food and Nature – the Triple Challenge’. The presentation discussed the need for averting
dangerous climate change, feeding a growing population a healthy diet and creating space for nature.
The change in cropping patterns as an outcome of climate change will bring with it the need to look
at alternate crops to address the triple challenge.
Finding funds to implement the Mission is an important aspect that the Workshop discussed. Mr. M.R.
Gopal from BIRD, Lucknow presented on ‘Climate Finance – Funding Mechanisms – GCF- Operational
Procedures’. The presentation discussed India’s climate finance requirements, the domestic and
international resources and mechanisms available for climate projects, the different actors in the
Indian Climate Finance space and the details of the Green Climate Fund (GCF) including NABARD’s
role.
Dr. Aditya Dev Sood, CEO Vihara Innovation Network presented ‘Innovative Approaches in
Accelerating Climate Action’. Vihara is a mission driven impact network working at the intersection of
technologies, human centred design, inclusive innovation and future forward impact. The
presentation described the Bihar Innovation Lab that has been operational for 10 years on health
related issues. The model of working with government, private sector organizations and community
groups is applicable in areas of climate change as well. A similar approach has been under successful

implementation in agriculture, on air quality monitoring and solar energy. The presentation also
proposed an outline for a Accelerator Lab for Climate Change in Bihar.
Mr. Soumik Biswas, Consultant with Oxford Policy Management presented on ‘Climate Proofing
Development Benefits through Climate Change Impact Analysis.’ This presentation discussed the need
for looking at various sources of funding to address climate change that is unfortunately not
considered a priority. The presentation focused on redesigning state finance that is by far the biggest
source of finance available and went on to describe the climate proofing of state budget schemes that
has been tried out in Odisha. The presentation concluded with a comparison of the climate change
relevance share and climate change sensitivity share of the various components of JJH and the action
points.
Dr. Prashant, Assistant Professor, Department of Environmental Science, Central University of Bihar
discussed ‘Constructed Wetlands: A Sustainable Method for Water Quality Improvement’. The
presentation focused on the water conservation aspects of the JJH especially the restoration and
protection of water bodies. The example of constructed wetlands and their role in improving water
quality and restoration of water bodies was the main theme of the presentation.
The ICRG Team presented on ‘Climate Informed Water Resource Management using MGNREGA’. The
presentation discussed the ICRG approach in general and gave specific examples of river restoration
work done in Chhattisgarh with the IIT Kanpur and the Kawardha District Administration. The approach
demonstrated for the Sakri River here has been scaled up for 9 other rivers in the state. The
presentation also presented on specific examples of water conservation and ahar pyne rejuvenation
work done in Bihar under ICRG.
Mr. Eklavya Prasad of Megh Pyne Abhiyan presented on ‘Jan-Jal Tarang: Dug Well – Traditional Asset,
Social Capital and Technological Solution’. The presentation focused on the water quality issue in
different parts of Bihar and the role of dug wells in improving and maintaining water quality. The
presentation discussed the work done in Bihar since 2007 and demonstrated its replicability under the
JJH.
Mr. Pankaj Kumar, Adviser, Department of Environment, Forests and Climate Change, Government of
Bihar presented on ‘Managing the Unavoidable and Avoiding the Unmanageable- Preparing Bihar for
Climate Change’. The presentation provided an overview of the work done under the overarching
climate change umbrella in Bihar and underlined the preparedness of the state to address
development through a climate change lens.
The Mission Director JJH, Government of Bihar summed up the proceedings. He acknowledged the
various aspects that need attention to take the JJH from a Mission to an Action Plan. He highlighted
the key role that MGNREGA has in designing and implementing interventions on the ground and said
that ICRG has already shown an approach that has great possibility of scaling up.
The participants were handed over ‘The ICRG End of Project Docket’.

Climate change projections and weather
forecasts and their integration in Rural
Development policies and programmes

Prof. N.H. Ravindranath
Indian Institute of Science

Outline of Presentation
1. What is the State of Knowledge on climate Change Projections
2. Information on Weather Forecasts
3. Advisories; Weather Advisories, Agro-met Advisory, Crop
Advisory, etc.
4. Integration and mainstreaming of Climate change projections and
weather advisories in Development programs
5. Implications of Mainstreaming Climate change, Weather Forecast
and Agro-met / Crop Advisories in Planning and implementation
of Development Programs

Climate Variability, Climate Change, El Nino
• Climate Change

• Refers to a statistically significant variation in either the mean
state of the climate or its variability, persisting for an extended
period (typically decades or longer).

• Climate change may be due to natural internal processes or external
forcings, or to persistent anthropogenic changes in the composition of
the atmosphere or in land use. – WMO

• Climate Variability

• Variations in the mean state and other statistics (such as
standard deviations, the occurrence of extremes, etc.) of the
climate on all

• Temporal (Inter-seasonal / annual) and Spatial scales beyond that of
individual weather events.

Currently Communities, Agriculture, Ecosystems & Livelihoods are
subjected to Climate Variability, Climate Change & Extremes
1. Climate Variability
• Mean Trends
• Extremes
2. El Nino - current
• Drought
3. Climate Change
•
•

Mean climate change
Extreme Climate
events

1.
2.
3.
4.
5.
6.
7.
8.

CURRENT CLIMATE VARIABILITY
Delay in rainfall events
Long dry spells during monsoon
Unseasonal rainfall – e.g., during
harvest season
Deficit or low rainfall – seasonal
Drought
High intensity or Excessive rainfall
events
Floods
Excessive heat events

Thus There is a Need to Resilience to Current Climate Variability
and Long term Climate Change

Risk Framework - IPCC

Sensitivity is the degree to which
a system or species is affected by
climate variability or change.

Hazard is “the potential occurrence of a
natural or human-induced physical event
that may cause loss of life, injury or other
health impacts as well as damage or loss
to property, infrastructure, livelihoods,
service provisions, ecosystems and
environmental resources”.

Adaptive Capacity is the ability of
systems, institutions, humans and
other organisms to adjust to potential
damage, or to respond to the
consequences.

Vulnerability is considered as a
system property representing its
“propensity or predisposition to
be adversely affected”.

Exposure is “the presence of people,

The First step in Adaptation to future climate
change – Reduce Vulnerability and Exposure to
present climate variability

livelihoods, species or ecosystems,
environmental functions, services, and
resources, infrastructure, or economic,
social, or cultural assets in places and
settings that could be adversely affected”.

State of Knowledge on Climate change Projections
CORDEX – Regional Climate Change Projections are available
from IITM, Pune
15 Model outputs available
Scale: 0.5 x 0.5 Deg (48 km x 48 km)
Time periods: 2030s (2020 to 2050) and 2080s (2070 to 2100)
Climate Parameters are available
 Max and Min Temperature
 Daily, Weekly and Monthly Rainfall
 Wind speed, etc.

To obtain District and Block Level Projections, the Climate Model Grids have
to be overlaid on Districts and Blocks
Accessing and Utilization requires technical Capacity
Indian Institute of Science has prepared District /Block scale Climate
Projections

WCRP CORDEX South Asia – led by CCCR, IITM
Co-ordinated Regional Downscaling Experiment – CORDEX South Asia

South Asia

•Better understand regional climate processes and improve climate models

•Develop reliable high-resolution regional climate change scenarios globally, thereby contributing to the
IPCC AR5 and to the climate community beyond the AR5
•Develop regional capacity for assessment of regional climate change with higher level of confidence of
model-based projections and judgment of regional experts
•Link climate modeling better with regional impact, adaptation and vulnerability assessment

•

CORDEX South Asia data (50km) is available on the
CCCR-IITM Climate Data Portal (non-ESGF):
http://cccr.tropmet.res.in/home/old_portals.jsp

http://cccr.tropmet.res.in/home/ftp_data.jsp

http://cccr.tropmet.res.in/home/docs/cordex/Table_CORDEX_Expts_all.doc

Projected Climate Data
• Sources of data accessed:
• CORDEX South Asia data (0.5×0.5°)
https://esg-dn1.nsc.liu.se/search/cordex/

• NEX-GDDP (0.25×0.25°)
https://cds.nccs.nasa.gov/nex-gddp/

CORDEX 15 Models Ensemble;
Climate Change Projections
For Bihar

Maximum and Minimum Temperature
2030s

2080s

2080s

RCP 8.5

RCP 8.5

RCP 4.5

RCP 4.5

2030s

Deg C

Deg C
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1.5

2

2.5

3

1

1.5

2

2.5

3

• The summer maximum temperature is projected to increase in the range of 1C to 2C in the short term and 1.5C to 3C in the
long term
• It is projected to be particularly higher in the western districts of Bihar.
• The winter minimum temperature is projected to increase in the range of 1C to 2C in the short term and 1.5C to 3C in the
long term

Rainfall projections – Kharif season
2080s

RCP 4.5

2030s

RCP 8.5

• The Kharif season rainfall is
projected to increase for all the
districts of Bihar

5

10

15

%
20 25

• Higher percentage increase in
rainfall (20% to 25%) is
projected, particularly for the
northern and western districts
of Bihar in the long term

Weather Forecasts and Weather Advisories
1. Advanced Weather Forecasts are available are available
• District level Weather Forecasts are available - IMD / SKYMET
• Block Level Forecasts will become available soon - IMD
• Seasonal Rainfall Forecast; Feb and May / June
• Monthly / Weekly and 3-Day Weather Forecast available

• Temperature; Maxi and Minimum
• Rainfall
• Wind, etc.

2. Agro-Met Advisory for Crops – Weekly – IMD
• Crop-Weather Advisories from State Agric Uni.

• Which crops and Varieties to sow – whether to sow or irrigate or Harvest during the week

3. Contingency Crop Plans – CRIDA

• To assist farmers when there is a delay in arrival of sowing rains – Which crop or
variety to sow

Adapt Now: The Way Forward

WORLD ADAPTATION COMMISSION:
• To ensure that the risks societies and economies face are fully understood—
and reflected in the decisions that public and private actors make.
• A key element is the need to make risk visible, requiring more precise
characterization of who and what is at risk—and why.

Making infrastructure more climate-resilient can add about 3 percent to the upfront
costs but has benefit- cost ratios of about 4:1.
With $60 trillion in projected infrastructure investments between 2020 and 2030, the
potential benefits of early adaptation are enormous.

Outline for Revision of State Action Plans –
Given by MoEFCC
1.
2.

Introduction
State profile

3. Climate Profile;
•

Current climate profile, Historical Trends, Climate change projections

4. Vulnerability Assessment
•
•

5.

Impact of Climate change
Vulnerability to climate change
Climate change strategy – Mitigation

6. Climate Change Strategy – Adaptation
7. Financing SAPCC

• Financing roadmap including sectoral activity budget
• Measures for mainstreaming climate actions in the State/UT budgets

8. Institutional Mechanism
9. Monitoring and Evaluation

NDC Objectives and Targets
NDC Objectives
1.To put forward and further propagate a healthy and sustainable way of living based on traditions
and values of conservation and moderation.

2. To adopt a climate friendly and a cleaner path.

Details / options
1. Identify Traditional Adaptation practices, Sustainable lifestyle practices,
Forest and Water conservation practices
1. Identify green technologies, Low GHG path, Conservation of forests,
water, etc., SDGs path

3. To reduce the emissions intensity of its GDP by 33 to 35 percent by 2030 from 2005 1. Identify Energy Efficient and Renewab;le Technologies and options
relevant to the state, prioritize – based on Mitigation potential, Invest and
level.
cost/tCO2

4. To achieve about 40 percent cumulative electric power installed capacity
from non-fossil fuel based energy resources by 2030 with the help of
transfer of technology and low cost international finance
5. To create an additional carbon sink of 2.5 to 3 billion tonnes of CO2
equivalent through additional forest and tree cover by 2030.

1. Prioritize RE technologies for the state for power generation; Solar, Wind,
Micro-hydro, biomass –
2. Mitigation potential, Invest, costs/tCO2. 3. Develop RE projects
1. Identify A&R activities (Missions under GIM) – Area available, scale
2. Estimate the Carbon sink Mitigation potential by 2030 - modelling
3. Develop mitigation projects – Investment costs

6. To better adapt to climate change by

1.

Assess Climate change projections Modelling
enhancing investments in development
2. Estimate the impact of climate change
programmes in sectors
on Agriculture, water resources and
Forests – Modelling
- Vulnerable to climate change, particularly 3. Develop vulnerability profiles and
agriculture, water resources,
prioritize most vulnerable Sectors and
Districts / Blocks
- Himalayan region, coastal regions, health and disaster
management.
4. Develop Adaptation strategies /
projects; Agric., water, forests, etc
7. To mobilize domestic and new & additional funds from developed countries to implement the
above mitigation and adaptation actions in view of the resource required and the resource gap.

1. Estimate State Contribution for Mitigation / Adaptation programs
2. Identify potential sources of finance for the projects

8. To build capacities, create domestic framework for quick diffusion of cutting edge climate
technology in India and for joint collaborative R&D for such future technologies.

1. Identify Capacity building needs in different sectors
2. Identify R&D institutional and capacity needs

Paris Agreement on Adaptation
Article/
Para

Agreed Actions

43 (b)

“To consider methodologies for assessing adaptation needs with a view to assisting developing countries,
without placing an undue burden on them;”

Article 7 (5)

“… follow a country-driven, gender-responsive, participatory and fully transparent approach to adaptation actions, taking into
consideration vulnerable groups, communities and ecosystems, and should be based on and guided by the best available science and, as
appropriate, traditional knowledge, with a view to integrating adaptation into relevant socioeconomic and environmental policies and
actions, where appropriate.”

Article 7 (7c)

“Strengthening scientific knowledge on climate, including research, systematic observation of the climate system and early warning
systems, in a manner that informs climate services and supports decision-making;”

Article 7 (7d)

“… identifying effective adaptation practices, adaptation needs, priorities, support provided and received for adaptation
actions and efforts, and challenges and gaps…”

Article 7 (7e)

“Improving the effectiveness and durability of adaptation actions”

Article 9

-

Formulation and implementation of National Adaptation Plan;
Assessment of climate change impacts and vulnerability
Monitoring and evaluation of adaptation plans, policies and programmes
Development and implementation of resilience of socio-economic and
ecological systems

Challenge? How to Mainstream Vulnerability
Reduction and Adaptation in Developmental Programs
1. Mahatma Gandhi National Rural
Employment Guarantee Program –
MGNREGA

2. Jal-Jivan-Hariyali
3. Integrated Watershed
Management Programme (IWMP)
4. Rashtriya Krishi Vikash Yojana
(RKVY)
5. National Rural Livelihood Mission
(NRLM)
6. Agroforestry Mission
7. National Mission for Sustainable
Agriculture
8. National Afforestation Prog

9. Disaster Management
Programs

8. Accelerated Irrigation Benefits
Programme (AIBP)
9. Prime Minister's Gram Sadak
Yojana (PMGSY)
10. Water and Sanitation Mission
[National Drinking Water Supply
Programme & Total Sanitation
Campaign]
11. Skill Development Mission
12. Crop Insurance
13. NICRA – National Innovations in
Climate Resilient Agriculture
14. NMSHE – Himalayan Ecosystems

OBJECTIVES

Mission JalJivan-Hariyali

• To promote water conservation
• To promote afforestation and
increase green cover
• To promote alternative and
renewable energy sources
• To promote coordinated and
combined efforts in agriculture
practices to combat climate
change

Basic Elements of Climate Change Adaptation

Adaptation includes Two Steps
1. Climate Resilient Infrastructure;
–

Assess Climate change and design Structures and assets to withstand and cope
with the projected events
To address Droughts, Water Scarcity, Floods:

–
•

NRM Works; Water storage devices, Check Dams, Minor irrigation works, Afforestation,
Rural Roads, Flood Barriers

2. Dedicated Adaptation Measures / practices
–
–
–
–
–

Early Warning Systems; Drought, Flood, Cyclone, Hurricane
Advisories; Weather, Agro-met Advisories; Access and Utilization
Contingency Plans and implementation; Seeds, Nutrient management, Pest
management,
Measures to address - Heat stress and Vector Borne Diseases
Crop Insurance, MGNREGA employment,

Step 1 – Select a Unit for assessment

STEPs:

Climate Change Resilient
Infrastructure / Assets
Example; MGNREGA

Step 2 – Climate Change
Projections and Impacts

Assess district level climate change projections
for the short term (2030s) and medium term
(2050s) based on ‘‘District Climate Change
Projections and Impacts’ report.

Step 3 – Implications for
Infrastructure and Assets

Assess the implications of climate change for
infrastructure and assets at the district level

Step 4 – Develop
Adaptation Strategies

Develop and provide a ‘District Handbook of
Adaptation Strategies’ which incorporates
structural and design changes required for all
the NRM assets

Step 5 – Incorporate
Climate Resilient Designs

Incorporate climate resilient design details into
the MGNREGS guidelines for asset creation

Step 6 - Training

Train ‘Technical Assistant’ at Panchayat level
and ‘Program Officer’ at block level to
incorporate the climate resilient designs for
infrastructure and assets planned for the
selected unit

Step 7 - Technical
Assistance

Provide technical assistance for incorporation
of climate proofed designs, implementation
and monitoring.

STEPS: 1

Mainstreaming
Adaptation in
NRM Programs;
Example;
MGNREGA

Step 1 – Assess Climate
Change Projections and
its Impacts at the District
level

Assess the impact of climate change on water
resources and agriculture at the district level using the
report on “District Climate Change Projections and
Impacts”

Step 2 – Identify the
Adaptation Needs

Evaluate the adequacy of existing shelf of works of
the program to cope with projected climate change
impacts and identify the need for additional works or
components

Step 3 – Select additional
Adaptation Practices to
cope with projected
climate change

Select additional shelf of works and adaptation
practices to address the identified impacts of climate
change using the “District Handbook of Adaptation
Strategies”

Step 4 – Incorporate
Additional
Adaptation
Works or Components in
to “Labour Budget”

- Communicate the need for additional adaptation
practices / works to the community / Panchayat
- Incorporate identified additional adaptation works
or components into the MGNREGS shelf of works
and ‘Labour Budget’

Step 5 – Estimate
Incremental Resources
for Additional Adaptation
Practices / Works

- Make provision for additional resources to enable
adoption of additional adaptation works or
components
- Additional resources may be needed for labour or
inputs

Incorporation of Weather Forecasts, Climate Change and
Agro-Met Advisories on Developmental Programs
1. It helps advancing planning to cope with Climate change and Current
Weather variability and Extremes (droughts / Floods)
2. It helps in identifying appropriate Practices;
–
–

Water management, agronomic practices,
Selection of Crops and varieties, Scheduling Sowing and Harvesting

3. Scheduling of Activities; MGNREGA, Micro-Irrigation, Release of Water
from Dams and Tanks, Sowing and Harvesting
4. Disaster planning and management
5. Develop “District Climate Variability and change and Impact” Reports
6. Develop Guidebook on “District Adaptation Strategies”
7. Develop Simple Guidelines for mainstreaming Weather Forecasts +
Climate Change Projections

Vulnerability – Adaptation Assessment is Critical for the following reasons
1.

SAPCC- Revised Outline:
–
–

Chapter-3: Vulnerability Assessment
Chapter-6: Climate Change Strategy – Adaptation: Projects Prioritization?

2. Paris Agreement Reporting:
- Article 9:
-

Formulation and implementation of National Adaptation Plan;
Assessment of climate change impacts and vulnerability
Monitoring and evaluation of adaptation plans, policies and programmes
Development and implementation of resilience of socio-economic and ecological systems

3. Green Climate Fund and World Bank, National Adaptation Fund, etc:
- Require Demonstration in the proposal that the Project Region and Communities are Vulnerable to Climate
change and how the project Activities will reduce Vulnerability
- All World Bank NRM projects must be climate Resilient
4. Prioritizing Adaptation Interventions / Programs in a State:
• Which; Districts / Blocks, Sectors, Watersheds, Forest Types,
Communities, Cropping systems etc. are most
vulnerable
5. Soon State Govts. May make it mandatory to assess Climatic Risks and mainstream Adaptation

Components

Adaptation
Reboot
CLIMATE CHANGE & ENERGY

Climate Change, Food & Nature
The Triple Challenge

Averting
dangerous climate
change, feeding a
growing global
population a
healthy diet and
creating space for
nature.

That is the triple
challenge of our
time.

he Intergovernmental
Panel on Climate Change
(IPCC) report last week
puts a spotlight on the
unique part of the world
that is crucial to
combatting the climate
crisis – the land.
In a nutshell, the report
tells us we need a
complete transformation
of our land and food
systems, whilst drastically
cutting fossil fuel
emissions if we are to
keep global warming to
the Paris Agreement’s
1.5°C limit.

Agriculture & Climate Change

• The
expansion of
commercial
agriculture
has been
estimated to
be
responsible
for 27% of
global
deforestation,
with shifting
agriculture lin
ked to a
further 24%.
• Food
production is
also
responsible
for more
greenhouse
gas emissions
than the entire
transport
sector.

Decline in Population due to
Climate Change

We have also learned
that populations of
wildlife across the
world have declined
by 60% since 1970 —
continuing a
downward trend the
Living Planet Report
has been highlighting
for decades.
To put this into
context, a decline of
60% in the human
population today
would be equivalent to
emptying Africa,
Europe, North and
South America,
Oceania and China of

Climate Variability
• Rising temperatures

• Rainfall variability

Stage 1- Establishing Block level Climate Scenarios
Bihar: Map of block-level
aggregate vulnerability

CG: Map of block-level
aggregate vulnerability

Blocks with high vulnerability: Bhitaha
(paschim champaran); Ladania, Laukahi
(Madhubani); Muhra, Tankuppa (Gaya);
Chhorahi, Dandari (Begusarai); Dhuraiya,
Phullidomar (Banka);

Odisha: Map of block-level
aggregate vulnerability

Blocks with high vulnerability:Bolangir (Deogaon,
Titlagarh); Kalahandi (Bhawanipatna, Lanjigarh);
Kendujhar (Jhumpura); Nuapada (Komana, Sinapali)

Blocks with high vulnerability:Bilaspur (Kota,
Marwahi); Jashpur (Kansabel, Kunkuri,
Manora, Pharsabaha); Korba (Pali); Surajpur
(Premnagar)

Stage 1 – Scientific data analysis, to develop block level climate
models

ICRG Study

+1 23 987 6554
kalle@email.com
www.fabrikam.com

Thank
You

Climate Finance – Funding
Mechanisms - GCF - Operational
Procedures
M R Gopal, GM/FM, BIRD, Lucknow

Climate Finance -Definition
Climate finance refers to financing of climate change
mitigation and adaptation projects and programs. It
includes -

Climate Finance
supporting
Capacity
Building

Climate Finance
Covering costs
& risks of
mitigation and
adaptation
interventions

Climate Finance
enabling the
transition to a
low carbon,
climate resilient
future and
catalysing
todays
resources from
wide range of
actors

Critical Need for Climate Finance

Magnitude of Investment Challenge

India’s climate finance requirement

Adaptation
Activities
USD 206 billion (at
2014 -15 prices)
between 2015 and
2030
(Agriculture,
forestry, fisheries
infrastructure,
water resources
and ecosystems)

Mitigation
Activities
USD 834 billion till
2030 at 2011 prices
(For moderate low
carbon
development,
Estimate by NITI
Aayog)

NAPCC

USD 37.16 billion

SAPCC

USD 188,658
million

Domestic Financing Mechanism

Domestic

Public
Climate
Finance

Budgetary
Support

Taxes

Subsidies

Private
Climate
Finance

Other
Market
Mechanism

NAFCC

CDM

Debt
Instrument

Equity

Partial Risk
Guarantee

International Resources & Mechanism Available for Climate Projects

ODA

Grant

Bilateral Funds
International
Finance

UNFCCC

USD 10.2 billion
b/w 2007 - 13

Multilateral
Funds

GEF

Loan

Technical
Assistance

1. Climate Investment Fund – WB
• Clean Tech. Fund
• Forest Investment Prog.
• Pilot Prog on Climate
Resillience
• Scaling up Renewable
Energy Prog
2. UK’s Intl. Climate Fund: DFID
3.
Germany’s
Intl
Climate
Initiative: KfW, GIZ

AF

Adaptation

GCF

Mitigation

If not part of ODA, then part of specific joint programme . However, treated as ODA. Eg
EU – India Clean Energy Partnership ,
US – India Clean Energy Partnership

Actors in Indian Climate Finance Space
Nodal Point on all
climate change
financing matters
Represents MoF at
all international
and domestic
forum
Advises MoEF and
GoI on its position
on climate finance
particularly in the
context of
UNFCCC
negotiations
To provide briefs
to Indian
negotiators

PMO

NITI
Aayog

MoEA

CCFU,
MoF

MoEF&
CC

Selco Solar Pvt Ltd 1. Vasudha Foundation
2. Keystone Foundation
Core CarbonX
3. Applied Environmental
Solutions

Pvt
Sector
Entities

Civil
Society
Org
Climate
Finance
in India

Climate/
business
cell

Research Foundation
4. Centre for Policy Research
5. CANSA
6. Centre for Community
Economics and
Development Consultants
Society

Belong to various country
embassies, missions and
high commissions based in
India.
Assess & monitor ODA
flowing from their country
to India
Identify
possible
projects/areas for bilateral
cooperation

Assess potential for various projects in India from business
development perspective in the areas of clean energy & sustainable
transport and facilitate trade in the area.

Green Finance - Major initiatives by NABARD
NRM Based Initiatives

Innovative Financial Models

Participatory Watershed Development
Programmes (> 1.8 mil. ha)

UPNRM: replacement of irrigation
pump sets, energy plantation,
renewable energy

Tribal Development Projects for
sustainable livelihoods (> 0.5 mil. tribal
families)

NIDA: canal top solar systems,
distribution efficiency improvement
in power sector, etc.

Sustainable farming system
approaches (SRI, SSI, SWI) through
technology transfer funds

Technical Support for Model Schemes
on sustainable agriculture practices:
spacing norms for irrigation wells,
organic cultivation

NABARD’s Climate Finance & Role of NIE
Participatory
Grant Models

Participatory
Loan Models

Climate
Resilient
Livelihoods

Financial
Models for
Banks

Infra.
Finance

Overview of Green Climate Fund
 Creation of GCF in 2010 by 194 countries under UNFCCC
 GCF Mission is to keep the temperature increase on our

planet below 2 degrees Celsius.
 GCF aims to reduce GHG emissions in developing countries
and to help adapt vulnerable societies to the unavoidable
impacts of climate change.
 MoEF&CC is the National Designated Authority (NDA)
 NABARD is a Direct Access Entity accredited in July 2015

Green Climate Fund (GCF)
and NABARD
• NABARD has been accredited as Direct
Access Entity (DAE) for Green Climate
Fund in July 2015
• NABARD would be accessing resources
under GCF for India for climate change
adaptation / mitigation projects in India
• NABARD can submit the projects with
regard to all GCF financial instruments –
loan, grant, equity, guarantee
• Accreditation Project size: > US$ 250
million

NABARD’s Role as DAE:
• Project development
support
• Project initial appraisal
to fit funds requirement
• Submission of projects
to NDA
• Project implementation
oversight, reporting,
monitoring and
evaluation.

Financial Resources & Products of GCF
 Funds to GCF come from
developed countries and other
public & private sources.
 The fund is allocated in a ratio
of 50:50 for mitigation and
adaptation
activities
respectively.

 As on date, a total of USD 10.2
billion has been pledged to the
Fund.
 Sancioned around $ 5.6 billion
against 124 projects

Grant

Loan

Equity

Guarantee

Objectives of GCF
 In the context of sustainable development, the Fund will
promote the paradigm shift towards low-emission and
climate-resilient development pathways by providing
support to developing countries :
 to limit/reduce their greenhouse gas emissions

 to adapt to the impacts of climate change
 The Fund will be guided by the principles and provisions of
the Convention.

Eligible Executive Entities under GCF
•

Green Climate Fund can engage directly with
both the public and private sector.

•

Such entities may be international, regional,
national, or sub-national, public or private
institutions that meet the standards of the Fund.

•

Countries may access the Fund through multiple
entities simultaneously.

ग ाँव बढ़े तो दे Cश बढ़े

www.nabard.org

/nabardonline

Taking Rural India >> Forward

Approval process of GCF Proposals
- In Case of Project Concept Note(PCN)

PCN
Preparation
in GCF
Template
(Voluntary)

Approval of
PCN from
SLSCCC/
Concerned
Ministeries

ग ाँव बढ़े तो दे Cश बढ़े

After
Approval –
PCN
submitted to
Accredited
Entities

www.nabard.org

Approval of
PCN from
Empowered
Committee(E
C)

/nabardonline

PCN
Submitted to
GCF (For
Comments
and in case
of PPF- GCF
approval is
Required)

PPF proposal
with due
approval is
submitted to
GCF

Taking Rural India >> Forward

Approval process of GCF Proposals
- In Case of DPR

DPR
Preparation in
GCF Template
(Compulsory)

ग ाँव बढ़े तो दे Cश बढ़े

Approval of
DPR from
SLSCCC/
Concerned
Ministeries

www.nabard.org

After
Approval –
DPR
submitted to
Accredited
Entities

Approval of DPR
from
Empowered
Committee

/nabardonline

(EC)/ NDA –
Endoresement
letter

DPR
Submitted to
GCF
alongwith the
required
documents

Taking Rural India >> Forward

Documentary Requirement
Concept Note:
1. Pre-feasibility Study
2. Environmental and social
impact assessment
3. Primary financial analysis
4. Map of the project location

ग ाँ व बढ़े तो दे श बढ़े

Full Proposal:
1. Feasibility Study
2. Environmental and social impact
assessment
3. Detailed financial analysis
4. NDA No Objection
5. Letter of confirmation by co-funding
6. Cost budget breakdown
7. Appraisal – due diligence report
8. Evaluation of baseline project (if any)
9. Project programme timetable
10.Project location map

Taking Rural India >> Forward

Initial Proposal Approval Process

Based on Board decision
B.07/03

- Overview
NDA
No-objection

1
Generation
of funding
proposals

Secretariat

funding
proposal

4
Analysis and
recommendation

Legal arrangements

development
(voluntary)

3 Submission of
Trustee

IE or
Intermediary

2 Concept

6

Technical
Advisory
Panel

5
Board
ग ाँव बढ़े तो दे श बढ़े

Board
Decision
Taking Rural India >> Forward

Initial Proposal Approval Process
- Concept Development (voluntary)

IE or
Intermediary

Secretariat

Funding
proposal
development

Concept note
submission

Provide feedback,
recommendations

2-4 weeks

ग ाँव बढ़े तो दे श बढ़े

Taking Rural India >> Forward

Initial Proposal Approval Process
- Funding Proposal Submission & Review
IE or
Intermediary

Secretariat

Submission
Second level due diligence

Check for
completeness

Analysis and
Recommendation

Submission
to the Board

TAP
Assessment

TAP

2 weeks

Board

Board
Decision
* In between meetings
or Board meeting

1-2 week

ग ाँव बढ़े तो दे श बढ़े

4-6 weeks

3 weeks

Taking Rural India >> Forward

Eligibility of Proposals under GCF- Points for
Consideration
Strong linkage with Climate Change
– Vulnerability assessment

Stakeholder engagement
Why GCF support is critical
Investment Criteria – Properly
defined
Outcome & Output
ग ाँव बढ़े तो दे Cश बढ़े

www.nabard.org

/nabardonline

Taking Rural India >> Forward

Green Climate Fund - Status
3 Projects ; GCF:178 m USD; Value: 546 m USD
“Ground
water
recharge and Solar
Micro Irrigation to
ensure food security
and enhance resilience
in vulnerable tribal
areas of Odisha”
GCF Support: USD 34
million Grant
Total Outlay: USD 166
million

Line of Credit for Solar rooftop
segment for commercial,
industrial and residential
housing sectors

250 MW of rooftop solar
capacity: reduce emissions by
5.2 million tonnes of CO2
equivalent over 20 years.
GCF Support 100 M USD Loan
Total project value
250.0m

Enhancing climate
resilience of India’s
coastal communities
AP, MH, OD: 12
Coastal districts
GCF Support 43 M
USD Grant
Project value: 130 M
USD
UNDP

Odisha GCF Project – USD 34.36 mn
Promoting Community based Solar Irrigation in most food
insecure districts of Odisha
1st of its kind project in Odisha covering 10,000 tanks in 15
vulnerable districts of Odisha
Would benefit 5.2 million vulnerable people directly, 50%
of beneficiaries would be women
Would reduce 2614 tonnes of CO2 per year.

BIRD – Apex level Institute promoted by NABARD
Center for Climate Change (NABARD & GIZ Support)
Capacity Development & Training
Building PPP
Knowledge Management
Networking

Centre for Climate Change

VISION
“To be a Centre of Excellence on climate
change with focus on channelizing and
mainstreaming of climate finance for
adaptation and mitigation actions”
53

CCC: Areas of Focus
Capacity Building

Policy Advocacy

• GOI Officials
• State Govt Officials.
• Banks, FIs & their Training
Establishments
• Civil Society Organizations, PRIs

• Green Finance/Climate Finance
• Climate proofing of investments
• ESS and Gender mainstreaming
• M & V: Auditing, Reporting and Tracking
• District level Credit Planning

Climate Finance

•
•
•
•
•
•

Promoting Climate Finance thru’ Banks
Structuring of climate finance products
Access to international and national funds
Leveraging Corporate/ Private Finance
Integrating Development & Climate Finance
Innovative models of climate financing

CCC: Areas of Focus
Consultancy

• Preparation of
DPR/Concept notes
• Project appraisal
• Vulnerability
/Environmental Impact
Assessment Studies
• Sustainable reporting
system and report
• Monitoring/Evaluation
Studies

International Cooperation

Knowledge Mgmt.

• Accreditation & related
support to developing
countries
• Training and capacity
building support
• Seminars / Workshops
/Events
• South- South Cooperation
in Climate Change.

• Knowledge Sharing
Platform
• Sucess stories and best
practices
• Technology Transfer
• Exposure programme

Climate change is running faster than we are.
We need much more ambition and urgency.
Finance is key.
Developed nations need to meet their pledge to mobilise
USD 100 billion dollars a year for mitigation and
adaptation in developing countries.
The Green Climate Fund has a significant role to play.

“The more we know about a subject…the
more likely our conclusions
about it are to be true”

Naomi Oreskes, 2008

“Climate change poses clear, catastrophic
threats. We may not agree on the extent, but
we certainly can't afford the risk of inaction.”
Rupert Murdoch

THANK YOU
bird@nabard.org
www.birdlucknow.in

Innovative for climate change

VIHARA INNOVATION NETWORK
Innovative Approaches in Accelerating Climate Action
14.02.2020

About Us
Vihara is a mission driven impact network working at
the intersection of responsible technologies, human
centered design, inclusive innovation and future
forward impact.
Vihara executes it’s vision by collaboratively creating an
ecosystem for impact that is future forward and focused
on inclusion.
Using its expertise in social insights, HCD, and
facilitation, Vihara provides thought leadership, drives
innovation and curates dialogues around social impact.

Health x Climate Change x Acceleration for Inclusion

Areas of health we focus
on:

Areas of inclusion
Acceleration:

Areas of climate change
we focus on:

. Sexual + Reproductive Health
. Nutrition for life
. Social Vulnerability
. Vaccine Delivery
. New Approaches to Wellness

. Startup Tunnel
. Social and Impact Acceleration
. Earth Angels Network
. Social Innovation Labs

. Atlas for Climate Change
. Change Public
. Accelerator Lab for Climate
Change

A Decade in Bihar

4

Bihar Innovation Lab
In 2010, BMGF formed a partnership with the Bihar state
government called the Ananya Program to work with the
private sector and community organizations on several
health-related issues.

In 2013 Vihara established the Bihar
Innovation Lab, under the Ananya Program,
with support from BMGF and in partnership
with the Government of Bihar.
The goal for this lab was to bring a user
centered design lens to strengthening health
systems for maternal and child health
outcomes.
It worked on the redesign of Vaccine, Health,
Sanitation and Nutrition Days (VHSND) service
experience.
5

Health x Acceleration for Inclusion x Climate Change

Areas of health we focus
on:

Areas of Acceleration for
Inclusion:

Areas of climate change
we focus on:

. Sexual + Reproductive Health
. Nutrition for life
. Social Vulnerability
. Vaccine Delivery
. New Approaches to Wellness

. Startup Tunnel
. Social and Impact Acceleration
. Earth Angels Network
. Social Innovation Labs

. Atlas for Climate Change
. Change Public
. Accelerator Lab for Climate
Change

Story of In-House Accelerator | Startup Tunnel
Facilitated early connects with seed stage
investors for strategic direction on startup
thesis visions and allow smooth channeling
of investments.
Focused on building scalable business
solutions with user validation approach on
operational model.
Various industry experts provided tailored
mentoring at right time to pivot and finesse
growth.
Managed multiple investees at scale over the
span of 4 years with 5 seeded
7

Funnel Architecture
700+
Applicants

Tech-enabled solar energy
marketplace 2014 $7m
19 Incubatees
5 Seeded

Yammer for university campuses
2014 $7m

Digital services marketplace
(Asia/Africa) 2014 $4.5m

700+ applications last year, 19 accepted teams, 10
credentialed graduates.
The best teams achieved traction, growth, investor interest
and disproportionate success.

High-end tech jobs through
training
2014 $3m
Health Data Analytics
2016 $1m
8

How We Do It
Funnel deals with early traction, evidence of growth
and scaling potential for acceleration programs
Establish connections and collaborations to ensure
advisory help to startups and public sourcing of
innovation
Collecting evidence and Insight to curate story of
change and impactful impact theory
Incentives and follow on funding for the promising
early-growth stage innovators

9

Key Impact Sectors

Agriculture

Air Quality

Solar Energy

Upcycling

10

Agriculture
Grameen Samassya Mukti Trust focuses on areas
include empowering community-based
organisations; working with them for sustainable
development by managing local resources and
mobilising people.
Goal
Scale up ongoing project to empower the
community to manage and control the natural
resources including the land, water and forest
through empowered Gram sabhas.
Scale and Impact
In next 3 years, 7500 forest dwelling communities
in 10 tribal villages of Yavatmal District will be
covered. The intended impact is to improve
conservation of forest and enhance income of
community"
11

Air Quality
Persapien has designed innovative "airlens", the nasal
filter that entraps air pollutants to empower
everybody with pure breathing. It is a new
organisation with 3+ years of existence and a proven
product.
Goal
To provide low-cost solutions for protection from air
pollution to people in mining areas of Chhattisgarh
through health workers in the community, making it
eﬀective and simultaneously generating income for
health workers
Impact
Reach 25 lakh people for awareness and 10 lakh
people for preventive solutions in next three years
thereby enabling positive health impact.
12

Solar Energy
OV Energy
Sunshine into Energy Savings

OV energy has developed a service platform that
helps install Solar on rooftops with little cost
through access to financing and installation
support.
Goal
Encourage use of clean energy and help
consumers in India’s urban centres to reduce their
energy costs and carbon footprint.
Impact
8Minutes solar has installed 2MW capacity in
homes and institutions generating over 3.6 kWh
every year with average savings of ₹12.8 MM and
2400 metric tons of CO2 per year.
Product

13

Upcycling
JunkArt
On Demand Recycling

On-demand platform to sell oﬀ scrap, JunkArt is
organising a $8B unorganised market through the
means of technology.
Objective
To empower the base of scrap collection pyramid
with technology and to help them economically
and socially. Improving the environment by
making it easy to reach scrap vendors who can
safely dispose of scrap.
Impact
In little more than 2 months JunkArt has so far
completed 1500+ Pickups, generate revenue of
over $20K+ and achieved an Average Transaction
Value of Rs 677 (~$10). Aiming to reach
$25K/Month and 100 Pickups daily over the next 3
months.
Product

14

Earth Angels Network
A network of angels dedicated to creating a
culture of learning, discovering and supporting
innovations, projects and startups at the
intersection of technology to achieve scale
The network will focus on building scalable
business solutions to the emerging challenges
of India with respect to climate, health and
technology, sustainability, wellness and
inclusive empowerment.
We aim to build a 3 sided market with impact
focused angels, high-value visionary deals, and
strong sponsors and partnerships willing to fund
innovations.
15

Vihara Innovation Labs

16

Social Innovation Labs
The social innovation labs focus on addressing
complex challenges in the development sector by
engaging various stakeholders to ideate, strategise
and design interventions with meaningful impact.
This is a multi-disciplinary platform which
facilitates development of valuable partnerships
and provides a conducive environment for
innovation and experimentation.

17

Acute Malnutrition Prevention Lab
Partnered with CIFF and Nesta

A multisectoral approach innovation lab with a
focus on low income communities of urban
Indian cities and the associated contextual
perspective and causal factors of acute
malnutrition.
Creating partnerships across a range of actors
and sectors by making connections between
their programs, projects, products and policies,
to generate solutions.
Create a new systems thinking approach for
prevention of acute malnutrition in Urban Indian
settings.

18

Disability Innovation Lab
Partnered by Ford Foundation and LIRNEasia

Bring together key ecosystem stakeholders to
debate, foreground the landscape of social
innovation enable need based innovation and
accessible assistive technology solutions for
disabled people
Reviewing current social and technology
innovations, Identify critical gaps and rapidly
prototype new propositions.
Build a vision for disability innovation accelerator
program to accelerate the development of and
access to assistive tech.

19

New Labs under development
-

TB Lab aims to contribute to the Government of India’s goal to
eliminate TB by 2025 by acting as a hub for innovation;
augmenting and linking solutions through a collaborative
process so that they are more eﬀective, holistic and
patient-centric.

-

CT Innovation Lab is a global eﬀort to build new contraceptive
approaches and technologies that are inspired by the
reproductive priorities and needs of women, men and couples.

-

Health Futures Collaborative is a consortium that aims to
prepare health systems to respond to the challenges Indians are
likely to face 10 years from now, as a result of disease
complexification, climate change, and changing social
behaviours.

20

Health x Inclusive Acceleration x Climate Change

Areas of health we focus
on:

Areas of inclusion
Acceleration:

Areas of climate change
we focus on:

. Sexual + Reproductive Health
. Nutrition for life
. Social Vulnerability
. Vaccine Delivery
. New Approaches to Wellness

. Startup Tunnel
. Social and Impact Acceleration
. Earth Angels Network
. Social Innovation Labs

• Atlas for Climate Change
• Change Public
• Accelerator Lab for Climate

Atlas for Climate Change Vulnerability for India
The social atlas of health vulnerabilities for India
will help identify populations groups by gaining a
comprehensive understanding of how variable
socio-economic-geographic factors coupled with
social norms and cultural behaviours compound
exposure to climate-sensitive health risks and
inform coping behaviours.
This knowledge bank will bring behavioural and
systemic insights and aid policy-makers, technical
experts and donors in making targeted eﬀorts
towards mitigating and adapting to climate-related
health vulnerabilities and guide impact
investments towards most the vulnerable
populations.
22

Accelerator Lab for Climate Change in Bihar
-

Baseline Research
Thesis Development
Public Call
Initial Funding
User System Validation
Design Development
Impact metrics
Follow On funding
Result based funding

23

Change Public 2020
Change Public is a forum held annually for
thinking and talking about innovation and
impact. This year we seek to understand
how we can ensure human and
planetary health in the face of diﬀerent
forms of change.
Vihara has been working with partners in
many of the key topics and thematics of
the event, and has access to some of the
newest developments and emerging
thinking around them.

24

Climate Proofing Development
Benefits Through Climate
Change Impact Analysis
Soumik Biswas

14 February 2020

Challenges
 Climate Change is not considered a PRIORITY

 Governments of developing countries are actually resource constrained
 Innovative ideas are lacking and those available do not get up-scaled

 Private sector involvement is limited to risk mitigation and CSR activities: Greenwashing
 External Assistance for climate change is few and far between

However, the biggest problem is climate change is treated as an
isolated issue separate from developmental priorities
14 February 2020

© Oxford Policy Management
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Conditions of State Finance
This is not climate
finance but the
entire finance
available to the state

• Own finances will remain the most
potent available resource
• Finance from external sources
needs to be redesigned
• Finance from private sector needs
to vitalised

6 September 2019

© Oxford Policy Management
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Redesigning State Finance
 By far the biggest source of finance available
 Since development is the state priority, it is important not to focus on climate change by itself but to focus on
how to protect the development benefits from climate change
 Need to include CC in planning and budgeting: Climate proofing of State budget schemes = securing future

development benefits (through prevented losses to welfare)

Key development concerns – poverty, agricultural productivity, food
security, disaster response

Inherent resilience/
mitigation components

Key Climate risks - floods, tropical cyclones, coastal erosion, drought,
heat waves
6 September 2019

© Oxford Policy Management

4

Phased CCIA

6 September 2019

© Oxford Policy Management
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Examples
Relative
importance
Benefits of the Project (including CC of Benefit
Benefits)
(H/M/L)
Score (a)
Increased irrigation potential from
canal systems, diversions to feed
new storage structures etc.
H
3

Increased water availability from
restoration and creation of new
storage structures
Improved land productivity, hence
greater farm incomes
Increased area under cultivation,
from diversion projects in command
area
Improved water use efficiency from
promoting micro-irrigation
Improved performance of irrigation
infrastructure (from canal lining,
strengthening and restructuring)

H

These are the main
Improved availability of water for farm use in
outcomes targeted by the the context of erratic supply (rainfall patterns
minor irrigation works
in the context of climate change)

3
This is an associated
This strengthens farm incomes, contributing
benefit to increased land
to financial resilience
under cultivation
This is a direct outcome of
the diversions component
of the works

Score Climate
(b)
relevance share

H

75%

2.25

H

75%

2.25

M

50%

1

M

50%

1.5

M

2

H

3

M

2

This is partly covered under
Improves resilience by ensuring sustained
the scheme (relevant only
availability of scarce water resources
in certain regions)

H

75%

1.5

2

This is partly covered under
the scheme (relevant only This contributes to benefit #1
in certain regions)

M

50%

1

M

15

6 September 2019

Reason for benefit score

Climate resilience building and/or
mitigation relevance

Relative
Importance of
climate relevance
(F/H/M/L/N)

Total

© Oxford Policy Management

9.5
63.33%

6

Benefits of the Project (including CC Benefits)
Nature of sensitivity of benefit to CC
Increased irrigation potential from canal systems,
Expected climate risks for the state include drought and
diversions to feed new storage structures etc.
rainfall variability, hence there is greater benefit of
irrigation access to farm lands. Yet, conscious
preparedness of infrastructure to these risks is absent

Relative importance of
climate sensitivity
(F/H/M/L/N)
Score (c) Direction Climate sensitivity score

H

75%

Negative

-2.25

Increased water availability from restoration and
creation of new storage structures

Same as above - impact on water
availability/distribution among uses in case of drought

H

75%

Negative

-2.25

Improved land productivity, hence greater farm
incomes

Risks of drought and rainfall variability limit the benefit
from improved farm productivity, as farming is highly
rainfed

H

75%

Negative

-1.5

H

75%

Negative

-2.25

M

50%

Negative

-1

M

50%

Negative

-1

Increased area under cultivation, from diversion
projects in command area
Improved water use efficiency from promoting
micro-irrigation

Micro irrigation is bound to receive greater thrust in
the context of falling ground water reserves, however
this benefit would be impacted by an overall threat to
water availability due to drought/erratic rainfall

Improved performance of irrigation infrastructure In the absence of planning for climate risks in relation
(from canal lining, strengthening and restructuring) to topography, this benefit is at risk for reasoning
similar to #1
Total
CCSS

6 September 2019

© Oxford Policy Management

-10.25
-68.33%

7

Comparison of the Main Objectives of JJH

Climate Change Relevance Share
%

Climate Change Sensitivity
Share %

Rejuvenation of water bodies

63.33

-68.33

Rainwater harvesting

62.50

-50.00

New Agri Practice

60.42

-47.92

Groundwater Rechanrge

67.86

-64.29

Objective

6 September 2019

© Oxford Policy Management
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Proposed actions based on CCRS and CCSS
Phased CCIA Score

High
Climate Sensitivity (loss
and damage due to
floods/cyclones/droughts)
Low

6 September 2019

Climate Relevance (resilience building/adaptation/mitigation)
High
Low
High priority for scrutiny:
Design changes to enhance climate resilience and also more
Retain benefits with positive climate sensitivity
climate proofing effort to insure against welfare losses from
Climate-proof benefits with negative sensitivity
climate hazards (in case of negative sensitivity)
In case of positive sensitivity, enhancing climate resilience
would reap dual benefits
Climate change benefits accrue with relatively less Regular monitoring and review effort –
impact (or loss) from climate risks – low hanging
To explore the future scope of mainstreaming climate
fruits
concerns. Comprehensive assessments needed to evaluate
allocations in such programmes

© Oxford Policy Management
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For JJH
Phased CCIA Score
High
Climate Sensitivity
Low

6 September 2019

Climate Relevance (resilience building/adaptation/mitigation)
High
Low
Rejuvenation
GW Recharge
Rainwater Harvesting
New agri practices

© Oxford Policy Management
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Action Points
 Immediate reflection in planning of activities to reflect climate sensitivity

 Consultative process with associated departments to further refine and standardize benefit scores; more detailing of
schemes would also sharpen scores/ranking, and therefore the final CCRS and CCSS of schemes
 Include basic questions on CC in planning stage:
How is the project activity contributing to action against climate change?
What changes in plans would be required to make it more contributing towards climate action?
How will the project activity be affected by climate change?
What changes in the plan needs to be introduced to protect the development benefits of the project from CC?
Is there any additional cost involved in making such changes?

 Matrix of CCRS and CCSS can be done taking into account spatiality of schemes to assign priorities within the mission
 Demarcating CCRS and CCSS will help to monitor outcome and impact of the projects better

6 September 2019

© Oxford Policy Management
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Thank you
For more information, please contact:
Soumik Biswas
Senior Consultant – Climate Finance Network
Public Sector Governance
Oxford Policy Management Limited
e-mail: Soumik.biswas@opml.co.uk
Mob: +919007488684
www.opml.co.uk
OPMglobal

Constructed Wetlands:
A sustainable method for water
quality improvement

Dr. Prashant
Assistant Professor
drprashant@cub.ac.in
Department of Environmental Science
Central University of Bihar, Gaya, Bihar

Jal-Jivan-Hariyali
A mission mode programme of
Govt. of Bihar
To promote water conservation
To increase green cover
To increase water conservation
structures
Restoration and protection of water
bodies

Condition of urban and rural water bodies
life line of civilization
Watershed of
urban and rural
areas brings
excess nutrient
to water bodies.
Converts it into
a thick
microcystis
soup, giving out
foul smell and
ugly look.
This situation is
technically
known as
eutrophication.

Untreated wastewater – Rural Bihar

Overview

 Presenting a sustainable
technology for water quality
improvement
 Restoration of water bodies
 Treatment performance of
constructed wetlands
 Finding out its viability in
environmental resilience.

Introduction
A Constructed wetlands is an
engineered wetland cell that
simulates the function of natural
wetlands.

o Rural and
treatment

Urban

sewage

o Agricultural runoff treatment

o Restoration
systems

of

aquatic

Water Related Environmental
Issues
Untreated wastewater/ runoff when discharge
into water bodies pose risks to: Human Health
 Aquatic Ecosystem- eutrophication, loss of biodiversity

 Reduces utility of water and recreational value
 Leading to death of ponds / lakes / wetlands –
terrestrial systems

 Restoration of water bodies shall be on high priority
 RECYCLE & REUSE a prime concern

Wastewater Treatment- Conventional
System
 Highly technical and mechanical
 High energy consuming

 Short life -20-25 years
 High costs of installation and operation
Depletion of non renewable fossil fuel
sources,

and

degradation
Not sustaibable

associated

environmental

Alternative Systems
Attempts shall revolve around development of
Low-cost Natural Treatment
Major

categories

of

Natural

Treatment

Systems
Aquatic or pond/lagoon systems include,
oxidation ponds, waste stabilization ponds.
Wetland systems use either natural or
purpose-built
treatment

wetlands

for

wastewater

Constructed Wetland
 To create wetland habitats
 To act as a flood control facility
 To be used for production of food and fiber
 To be a wastewater treatment system and to improve
water quality (Constructed treatment wetlands).
 A man – made engineered wetland specifically
designed for treating the wastewater by
optimizing Physical, Chemical and Biological
processes that occur in natural ecosystem .

Constructed wetlands - Types

Free Floating Wetland / Artificial
Floating Islands
Subsurface Flow Wetland Systems
(SSFWS)
Vertical Flow Wetland Systems (VFWS)
Horizontal Subsurface Flow Wetland
Systems (HSSFWS)

CW - Central India

1. University campus CW- Ujjain, M.P.
2. Ravindra Nagar CW- Ujjain, M.P.
3. Barwaha Distillery CW - Barwaha, M.P.

4. Ekant Park CW – Bhopal, M.P.
5. Rajapara Village CW – Bhavnagar, Gujarat
6. Jatkhedi CW- Bhopal , M.P.
7. Satnami nagar CW- Bhopal, M.P.
8. Rahul Nagar CW- Bhopal, M.P.
9. Mahakal Commercial Area CW- Ujjain, M.P.

Constructed Wetlands - Ujjain, M.P.
Area – 30mx10m
Depth – 0.85 m
Treatment capacity
40m3/day
Retention period – 3 day
Water retention capacity
– 120m3
Gravel size in bed – 2.5 –
8 cm

Anatomy of constructed
wetland

IN FLOW

4

3

A

3

4

0 .7 5m

1

F

OUT FLOW

2

B

G

5

H

E

4m

C

D

PRETREATMENT
CHAMBER

8 5 c m

m
10

2m

G

1% SLOPE

30 m

SPECIFICATIONS
• AREA: 30m length X10m width=300M2
• GRAVEL DEPTH : 0.85 METER
• GRAVEL SIZE : 0. 8-2.5 cm
• TREATMENT CAPACITY : 40M3/ DAY
• WATER RETENTION CAPACITY : 120M3
• RETENTION PERIOD : 3 DAYS
• 1, 2, 3, 4, 5 SAMPLING POINTS
FOR NITROGEN ANALYSIS

SUMP
(A)
(B)
(C)
(D)
(E)
(F)
(G)
(H)

WASTE WATER INPUT
V-NOTCH
PEBBLE FILTER
PERFORATED INLET PVC PIPE (4”)
POLYETHYLENE LINER (LDPE)
YELLOW CLAY (4” IN BOTTOM)
OUT FLOW PVC PIPE (6”)
TREATED WATER CONNECTED TO DAMDAMA POND

COLONY ROAD

COLONY ROAD

LANDSCAPE OF
CONSTRUCET WETLAND
AT RAVINDRA NAGAR UJJAIN

KALIDAS POND
I
3

IN FLOW
A

B

4

3
1

F

2
G 5

COLONY ROAD

E
D

PRETREATMENT
CHAMBER

8 5 c m

2m

G

m
10

4m

Wastewater Drainage

1% SLOPE

RAVINDRA NAGAR

COLONY ROAD

30 m

COLONY ROAD

ROAD
OPEN GROUND
ROAD

COLONY ROAD

CLEAN WATER
RECHARGING

OUT FLOW

4

H

TREATED WATER

Making of four celled CW
System design
Four celled rectangular
CW
Area – 364 m2
Treatment capacity
10m3/day (industrial
effluent)
Pretreatment –
5.5x3.4x2.5 (three
partitioned)
Round gravel – 8-12 cm

Baked Earthen Bowls for Extra Aeration

1

3

2

Gravel bed

Anaerobic
pretreatment
chamber

Constructed Wetland in Urban Park
Park area - 50
ha
Wastewater
Nalla
flowing
from
the
nearby
residential
area
through
the park

Constructed Wetland in Urban Park

Pretreatment
 Settling Tank
 35 m

3

capacity

Constructed wetlands Slum area

 Gravel bed
With Pebbles
 0.7m depth

 700 m2 area
 LDPE lining
at the bottom

Outlet arrangement – treated
water for disposal into water body
/ reuse
Outlet pipe wih
adjustable height
to maintain water
level below the
surface

Constructed Wetland – vegetation
Phragmites sp.
Native species

Constructed wetlands – in situ

Construction Details
L=70 m, W=15 m
D= 0.60m
Effective area=1050m2
Retention capacity: 221m3

Lean treatment capacity
=75m3/day

Sewage nullah restoration cum
treatment system

Sludge dredging in sewage nullah

Making of Reed bed treatment system in nullah

CW under Flooding

Village sewer – affecting water
bodies

Concentration reduction in Horizontal SSF
tropical constructed treatment wetland
(University campus CW, Site 1)

Parameter
(mg/l)

Inlet

Outlet

% reduction

Ammonium N

33.85(13.38)

7.23 (3.39)

78.64

Nitrate N

2.93 (0.90)

2.86 (1.81)

2.38

TKN

52.2 (13.7)

21.19 (14.79)

59.40

TSS

701.3 (683.4)

156.0 (40.5)

77.5

BOD

78.8 (63.57)

27.49 (22.16)

65.1

DO

5.44 (0.90)

8.24 (3.33)

34 (increased)

Average of five months (Aug-Dec 97)
Values in parenthesis are standard deviation

Concentration reductions in horizontal subsurface tropical treatment
wetland (Ravindra nagar, Ujjain site 2)

Parameter
(mg/l)

Inlet

Outlet

% Reduction

Total solid

1336 (308)a

246 (57)

81.5%

TDS

608 (75.3)

115.4 (30.2)

81.0%

TSS

727.5 (340.3)

131.2 (51.2)

82.0%

BOD

79.08 (23.6)

27.5 (17.4)

65.2%

pH

8.11 (0.44)

7.46 (0.25)

DO

1.17 (0.77)

3.43 (1.57)

+193.2%

COD

136 (41.2)

44.0 (30.7)

67.6%

NH4+N

19.4 (3.74)

6.47 (3.8)

66.6%

NO3-N

1.3 (0.94)

1.38 (0.87)

+6.15%

Org-N

23.2 (8.8)

3.7 (2.58)

84.0%

TKN

43.8 (9.70

11.6 (3.92)

73.5%

Avail-P

5.14 (1.17)

2.14 (1.2)

58.4%

* NH4-N and NO3-N (Bremner's distillation method), TKN (Kjeldahl digestion and distillation), P
(Spectrophotometer at 440 nm with ammonium metavandate soln.), TSS, BOD, DO (APHA, 1985).
a = Values in parentheses are standard deviation.

Treatment performance of Constructed
wetland Ekant Park, Bhopal
Average value of Conc in mg/l
March 2003-June 2003

Parameters
Turbidity (NTU)
Total Solids(mg/l)
T.S.S. (mg/l)
T.D.S. (mg/l)
pH
C.O.D. (mg/l)
D.O. (mg/l)
TKN (mg/l)
NH4N (mg/l)
NO-3 (mg/l)
Org.N (mg/l)
B.O.D (mg/l)
MPN(E.Coli)/ 100ml

Inlet/ Raw
Sewage
91.7 (4.9)
149.4(31.4)
94.7(14.3
54.7(9.5)
8.52(0.22)
211(19.7)
0.19(0.36)
20.0(2.50)
8.23(1.45)
5.0(2.0)
7.5(2.3)
67.6(14.7)
9X106

After
Pretreatment
57.4 (4.20)
122.7(20.9)
79.4(14.7)
43.6(8.42)
7.75(0.27)
150.2(12.3)
0.20(0.44)
19.2(2.3)
7.0(1.73)
4.6(1.9)
7.2(2.43)
60.5(13.3)
--

Outlet
12.7 (2.0)
51.9(16.0)
23.6(4.3)
33.0(6.8)
7.55(0.23)
60.1(8.77)
0.85(0.67)
8.89(1.53)
5.94(1.33)
1.77(0.70)
1.14(0.85)
33.7(8.6)
4.8104

Treatment Performance (%)
PT
CW Whole CW
37.4
77.9
86.2
17.9
57.7
65.3
16.2
70.3
75.0
20.3
24.3
39.7
9.03
2.6
11.4
28.8
60.0
71.5
5.3
325 347 increase
4.00
53.7
55.6
14.9
15.1
27.8
8.0
61.5
64.6
4.00
84.2
84.8
10.5
44.3
50.0
-99.4

Concentration reductions in MR 11 Mahakal Commercial Area
Constructed Wetland (average of Four months, Sept - Dec-07)
Parameters (mg/l)

Inlet

Outlet

% Reduction

Total Solid

1340

400

70%

TDS

610

150

75%

TSS

730

250

65%

BOD

82

35

57%

pH

8.11

7.4

DO

1.02

2.5

+145%

COD

142

47

67%

NH4+-N

18

8

55%

NO3-N

1.1

1.2

+9%

Org-N

24.9

4.8

80%

TKN

44

14

68%

Summary of CWs in Central India
Capacity/
Efficiency
Year

1*

2

3

4

5

1997

1998

1999

2001

2007

Capacity
18
(m3/d)
CW Size m2 42

40

10

70

100

300

364

750

1050

TSS
removal %
BOD
removal %
COD
removal %
NH4
removal %
DO increase
%

78

74

50

78

65

65

67

85

71

57

86

69

65

73

73

71

50

80

55

34

173

233

150

131

1* university, 2 Ravindra Nagar, 3 Barwaha, 4 Ekant Park CWs and
5 MR 11 Mahakal Commercial Area, Ujjain
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Photograph showing T.S. of stem of lacunal air
system of Phragmites Karka for gas exchange
at constructed wetland

Dense Root Networking Diffusing Air in Waste Water

CH4,N2O EMISSION BY
MICROORGANISMS

O2

BOD REMOVAL 80%

N

REMOVAL

PURIFIICATION
BY BIOFILM

P REMOVAL
85%

85%

TRAPPING SUSPENDED
MATTER

PROTOZOA + METAZOA
SLUDGE REDUCTION
BY FOOD CHAIN

CH4 OXIDATION

o2RELEASE BY ROOTS
CO2

CH4
PRODUCTION

CH4 OXIDATION
AEROBIC
(nitrification)

N,P ABSORPTION
BY ROOTSTALKS

AEROBIC
(nitrification)
ANAEROBIC
DENITRIFICATION

Fig:- WASTE WATER TREATMENT BY ROOT ZONE ( ECO-TECHNOLOGY)

Compared view of untreated waste water (Inlet) and
treated water (Outlet) constructed wetland,

Extensive root system of Reed grass in
natural habitat near water body

Rootzone Macro-organisms
Protozoa

Ciliata
Tetrahyme
na

Ciliata
Trithigmosto
ma

Ciliata
Vorticella

Ciliata
Arcell
a

Metazoa

Ciliata
Stentor

Philodina sp.

Ciliata
Parameciu
m

Aeolosoma sp.

Flagellata
Monas sp.

Constructed Wetland - Advantages


Low Cost
Systems

as

Compared

to

Conventional

 Operate on solar energy and require little or
no maintenance

 Relatively high tolerance to hydraulic and
pollutant loads that ensures reliability of
treated effluent quality
 Vegetation of wetland generate oxygen and
consume
carbon
dioxide,
thereby
help
improving air quality and fight global warming
 indirect benefits such as green space, wildlife
habitat, recreational and educational area

Removal of Pollutants
Role of Substrate
 The substrate of gravel bed promotes settling of
suspended solids, provides surface for biofilm growth
and ion exchange.

 Role of Plants
 Nutrients uptake for growth.
 The arenchyma plant tissue and rhizospheres present
in the rhizomes play key role in treating waste water
by supplying oxygen into the substrate.
 Plant root providing large surface area on which
microbiological degradation occurs

Removal of Nutrient … cont.
 Simultaneous existence of
aerobic, anoxic and
reduced zones interaction and microbial degradation is
essential for efficient removal of nutrients.
 Oxygen diffusion creates oxidized (aerobic) zone near
the root

 The organic matter gets decomposed to carbon dioxide
and water in aerobic zones by the microbial
decomposition.
 The ammonium-N get oxidized to nitrates in these
zones by nitrifying bacteria.
 In the anoxic zones Nitrate reduces to Nitrogen by
denitrifying bacteria and nitrogen is released to
atmosphere.

Artificial Floating Island of Reed
grass in River Kshipra

Installation Process

Proper installation of single units are carried out
in waterscape. Skillfully joined single floating
structure develops into a big Artificial Floating
Island. Picture shows installation process of AFI
in River Kshipra.

Tall Reed Enhancing Self Purification
Capacity of River Water

Table 1: Pollution reduction by Artificial Floating Islands at
the Jiwaji Observatory (VIP Ghat) in River Kshipra at Ujjain
during June ‘2005 to June ‘2006

Water column
Parameters

40 m Away from
AFI
(247.36)a

0.25 m Below
% Reduction
AFI
427.22
(100.09)

T.S. (mg/l)

781.22

43.03 %

T.S.S (mg/l)

437.77 (191.53)

220.33 (81.92) 46.6 %

T.D.S. (mg/l)

343.33 (133.26)

253.55 (99.57) 25.86 %

D.O. (mg/l)

5.31 (0.78)

6.03 (1.13)

+14.6 %

TKN (mg/l)

34.23 (8.82)

21.23 (5.71)

37.67 %

NH4+-N (mg/l)

12.51 (5.34)

7.25 (2.49)

39.65 %

NO3-N (mg/l)

5.8 (1.95)

5.14 (1.56)

10.49 %

Org-N (mg/l)

15.85 (7.38)

11.73 (5.85)

25.46 %

B.O.D (mg/l)

37.78 (6.12)

22.87 (4.07)

39.0 %

The Extensive Root System Causes
Attachment of Solids and Filter Feeders

Below bed dense reed root complex

Sponge like
attachment in the
bed providing
substratum for the
growth of Friendly
animals

Tender root and slimy layer
of friendly microbes

Presence of
waste degrading
friendly animals
in reed root coir
matrix

Molluscs: Filter
feeders

AFI: Marvelous habitat for fish

AFI installed in stagnant pond

AFI just after
installation

After three months of installation

After six
months of
installation

Bird view of AFI showing luxurious plant growth
after one year of installation

Artificial Floating Islands at Pond – Performance evaluation
(Average of Five months, Dec’2006-April’2007)
Parameters

Water column
Away from AFI

Below AFI

% Reduction

T.S. (mg/l)

1.9

1.2

36%

T.S.S (mg/l)

0.61

0.37

39 %

T.D.S. (mg/l)

1.29

0.85

34 %

D.O. (mg/l)

5.2

6.5

+25 %

Transparency (cm)

31.3

47.5

+51.7%

TKN (mg/l)

10

7.5

25%

NH4-N (mg/l)

1.9

1.4

26.3%

NO3-N (mg/l)

2.9

2.1

27.5%

B.O.D (mg/l)

3.5

2.2

37.1%

Treated Effluent

Polished water in
receiving
stagnant water
body

Artificial
Floating
Islands
Subsurface flow
Constructed
wetland
Wastewater

Proposed concept of fusing SFCW and AFIs in Series as treatment
package for the restoration and conservation of stagnant systems
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Floating Reed Island in Holy Kund

CLIMATE INFORMED WATER RESOURCE MANAGEMENT USING MGNREGA

INFRASTRUCTURE FOR CLIMATE RESILIENT GROWTH EXPERIENCE

MGNREGA and Climate Resilience
 Under implementation since 2005; studies on
MGNREGA show that it has helped cope with
climate change, but
 it does not effectively target the poor and
the marginalized, and
 does not address the underlying causes of
vulnerability – ‘disturbance – damage –
recovery – damage’
 KEY QUESTIONS that remain UNANSWERED are
•
•

What kind of structures, for whom, and
where?
How to design structures that are resilient
to the impacts of climate change?

ICRG METHODOLOGY

Programme Inputs

A joint initiative of Department of Earth Science, IIT Kanpur;
Kawardha District and ICRG

Approach
• Sakri River is a tributary of the Mahanadi River & lifeline of Kawardha –
1/3 area in Reserve Forest & 38km long
Pre-Planning
Phase

Identification of problems of river health
Identification of drivers & barriers
Assessment of catchment & valley are bio-physical properties
Stakeholder consultations

Planning Phase

Formation of Core Team – Management + Technical team + Community Mobilization Team
Survey of river sites & prioritization measures
Community Mobilization
Preparation of DPR (Technical and Financial)

Implementation
Phase

Prioritization of measures
Implementation of measures – ridge to valley
Monitoring & Documentation

Scaling up

Lesson learning
Review & consultation
Planning for second phase

•
•

Assessment of Catchment & Valley area
Prioritizing area of intervention for the phase

•

Survey and Prioritization

Bihar: Resilient Infrastructure for Tribal communities
District

Banka

Parameter

Block

Bausi

Gram Panchayat

Phaga

Net irrigated area
Groundwater
availability
Forest cover

Poverty

Marginal

H

H

H

H

M

L

Aggregate

M

 Bausi block of the Banka district and has hilly terrain
 The main occupation of the people of Banka District is agriculture, which is mostly rainfed
 In the district, the land pattern is low and soil is fertile but is mostly mono cropped due to high erosion.
 District witnesses frequent drought due to low rainfall (700-900 mm) every alternate year.

71 %
Population of
ST

Interlinking
of the
irrigation
channel to
farm area 46 ha

Site Selection
Cross-way
construction

Convergence
and Training
22 Farmers

3.5 ha
land
double
Cropping

Poultry
Alternate
livelihood

Designing
Training
Linkage

Bihar: Integrative Designing for Flooded Region
District

Block

Parameter
Net irrigated area
Groundwater availability
Forest cover

Begusarai

Dandari

Gram Panchayat

Mahipatol

Poverty
H
H
H

Marginal
H
H
H

Aggregate

H

 The topography of the proposed site is gentle and slope varying from 0-3%.
 The pyne, which was used for irrigation as well as drainage channel
 23.93 % SC community in village
 Mahoba farmers are adversely affected with climate change in terms of periodic drought and flood.
 livelihood depends upon agriculture, fish farming and as agriculture wage labour

Maintain Slope %

900 ft de
siltation of
Pyne

2 Unit
Plantation

7 Sahni
family Fish
farming

32 Farmer
3 Crops in
Year

Half moon Slope

Drainage line treatment
Connect to Second Pyne

Bihar: Dhramdiha GP, Model Village Planning Exercise through
MGNREGA
District

Madhubani

Block

Phoolparash

Gram Panchayat

Dharmdiha

Parameter

Poverty

Marginal

Net irrigated area

H

H

Groundwater availability

M

M

Forest cover

H

H

Aggregate
H

Irrigation
Green Cover
Resource
Mapping

Budgeting

Wealth ranking

Convergence
Plan

Houses & Sanitation
Livelihood

Bihar: Irrigation channel (Pyne) Diversifying cropping in area
District

Parameter
Net irrigated area
Groundwater availability
Forest cover

West Champaran

Block

Mainatand

Gram Panchayat

Mahua Surgrua

Poverty
H
M
H

Marginal
M
L
M

Aggregate
H

70
farmers
linkage
Agri. &
ATMA

Irrigation

Protection
wall on
degraded
land

Vegetables

Bed Slope
maintain
Kodai
river to
1800 ft

WHH & PHD

Pyne

 West Champaran district is flood prone as they bring water and silt with heavy rain
 The temperature increases to a maximum of 43-44° C in the month of May
 This channel also plays an important role in conveyance of flood water during peak rainy season.
 Mahua Sagarua village is situated in the north of Kodai river channel

100 farmers
Lift
irrigation

04 ICRG Training and 01 ATMA
staff training
Rs. 50000 increase per acre
income
30 farmers using small
polyhouse

Bihar: “Small Changes- Larger benefits”
District

Parameter
Net irrigated area
Groundwater
availability
Forest cover

Nalanda

Block

Nagarnausha

Gram Panchayat

Ariyawan

Poverty
M

Marginal
M

Aggregate

M

M

M

H

H

 Soil moisture stress of top soil also depletes fast due to high temperature and erratic off season
rainfall situation.
 Ground water situation and forest cover area are highly vulnerable
 Pynes, the traditional irrigation structures in the district are linked to each other and connected
to rivers (Lokayan) as source.
 This has affected farmers of five surrounding GPs for irrigation and their livelihoods was effected.

De siltation
of Pyne

Inter connect
to Pyne

Check dam
for water
conservation

Ridge line
treatment by
WRD

28 farmers
linkage with
Agri.

Bihar: CLIMATE RESILENT FARMING SYSTEM MODEL FOR FLOOD
PRONE AREA
District

Katihar

Block

Falka

Gram Panchayat

Magheli

Parameter
Net irrigated area
Groundwater availability
Forest cover

Poverty
M
M
H

Marginal
L
L
M

Aggregate
L

 Majority of the area near the Pond is water logged
 Magheli village comes under flood prone area so, most of the agriculture land is submerged for long
time
 This block receives around 1200-1300 mm annual average rainfall
 Rabi season crops face irrigation water scarcity issue due to defunct and siltation of this pond
Vulnerable community

De siltation
and
Protection
wall of Pond

To control
water
logged area
of pond

Pond Inlet for
water
harvesting

Use of water Fox
nut, Banana and
Fishery cultivation

Summer maize increase
area
Fishery by 02 HHs
30 farmers trained by Agri

Delivering Resilience at Scale
•
•
•
•
•

Climate model downscaled for 103 blocks across Bihar, Chhattisgarh, Odisha
ICRG has facilitated the selection and design on 792 climate resilient works
ICRG has influenced the Labour Budget preparation of 1233 Gram Panchayats
GBP 45.34 million public finance mainstreaming climate change
35,340 persons trained under the programme on climate proofing MGNREGA assets
Mainstreaming ICRG approach with MGNREGA has the potential to lead to:

Increase in irrigated
area by 7775
hectares

Increase in
plantation area by
366 hectares

Potential of carbon
sequestration of
34,000 tonnes over
next 30 years

24618 people will directly
benefit from improved assets
& convergence
151752 people will indirectly
benefit

THANK YOU!

Jan-Jal Tarang
जन-जल तरं ग
Dug well – Traditional Asset, Social Capital
and Technological Solution
कुआँ - पारं पररक संपत्ति, सामात्तजक पंजी और
तकनीकी समाधान

Roadmap for Mission to Action with Climate Integration: Jal-Jivan-Hariyali
February 14, 2020
Patna

The context - प्रसंग
List of NRDWP schemes: Source-wise
Groundwater based schemes

Surfacewater based schemes

Groundwater Based Schemes
Other schemes

PWS

Other

HP/Borewell/Tubewell/Other spot sources

99.6 %
96 %

0.18 %

0.21 %

4%
0.07 %

The context - प्रसंग

The
context
प्रसंग

Dug well: A
proven safe
source

कुआँ - एक
सुरत्तित स्रोत

120

100

80

60

40

20

0
Supaul

Saharsa

Khagaria

Madhubani

Pashchim Champaran

2007
Decentralized
water testing

त्तिकेंद्रीकृत जल
जां च

2008
Dug well revival
and renovation

कुआँ का त्तजर्णोद्धार
और निीकरर्ण

कुआँ कुआँ

Positives of
dug well

Historical relevance for understanding the traditional asset across
the state

Traditional
asset
पारं पररक संपत्ति

राज्य भर में पारं पररक संपत्ति को समझने के त्तलए ऐत्ततहात्तसक प्रासंत्तगकता

Why last living generation has been forceful in expressing its
relevance?

कुआँ की प्रासंगिकता को व्यक्त करने में गिछली जीगित िीढी क्ों मजबूर
हो िई है ?

Source and resource as commons
स्रोत और संसाधन कॉमन्स के रूप में

Social capital
सामात्तजक पंजी

Social Customs
सामात्तजक रीत्तत - ररिाज

Context appropriate
प्रसंि उियुक्त

Arsenic and Iron free water
आसेगनक और आयरन मुक्त िानी

Technological
solution

तकनीकी
समाधान

Flood resilient
अनुकलक

Dilution of fluoride contamination in groundwater
भजल में फ्लोराइड के स्तर को कम करना

Local, empirical &
scientific
knowledge based
स्थानीर्, अनुभिजन्य
और िैज्ञात्तनक ज्ञान
आधाररत

Functional
Framework

Appropriate
technology
उपर्ुक्त
तकनीक

Cooperation

सहर्ोग

Participatory
Management
सह-भात्तगता आधाररत
प्रबंधन

कार्य की रूपरे खा
Local human
resources
स्थानीर् मानि
संसाधन

Processes
प्रत्तिर्ा

लक्ष्य
meghpyneabhiyan.mpa@gmail.com

Self judgment,
Self management
and
Self sufficiency
स्व:त्तनर्णयर्,
स्व:प्रबंधन
और
स्वराज्य

Managing the Unavoidable and Avoiding the
Unmanageable: Preparing Bihar for Climate Change

Pankaj Kumar
14th Feb. 2020, Aranya Bhawan, Patna

WHAT IS CLIMATE

CHANGE?
• Manmade increase in
Greenhouse Gases.
• Earth’s Temperature.
• Rise in Sea level.
• Melting of ice caps.
• More floods and droughts.
• Change in rainfall and

snow patterns.
http://images.nationalgeographic.com/wpf/medialive/photos/000/003/cache/ricefield_355_600x450.jpg

The Future
Catastrophic Climate Change

Infancy High
School

Start
Working

Middle
age

Retirement

Departure from Historical Range of Variability
• Increasing Frequency
of extreme events
• Increasing Intensity of
events
• Changing Seasonality
of events, disease
outbreaks, etc.

WHAT ARE CLIMATE

?
IMPACTS
• Our lives and

livelihoods.
•
•
•
•

Our ecosystems.
Our water supplies.
Our agriculture.
Our health and safety.
• Our power and transport
• Our ECONOMY
• GDP

Sectoral Impacts in India
• By 2050, rice prices will increase between 32-37% ; yields will drop
10-15%.
• India will need to import 2x the amount of food grain than would
be required without climate change.
• Extreme wet monsoon years, which currently occur once every 100
years are projected to occur every 10 years by the end of the
century.

• GDP growth could drop by 1.8% by 2050 due to negative
economic impacts of climate change.

Bihar- At a Glance
• Geographical area

: 94163 sq.km.

• Total forest land

: 7288 sq. km. (7.74%)

• Net Sown area

: 57120 sq. km.

• Population

: 104.10 million

• Population Density

: 1,102 per sq kms

• Rural Population

: 92.34 million (88.71%)

• Average Population density

: 1106 per sq.km.

• Livestock Population

: 30.34 million

• Average Rainfall

: 1000 mm

* As per census, 2011
* As per 18th livestock census

Climate Change Scenario in Bihar
• Increase in erratic pattern of precipitation
• Changed rainfall pattern: Reduced number of rainy days

• Long spell of dry days during monsoon
• Bihar is highly Prone to flood and drought.

 South Bihar is highly prone to drought
 Around 30-40% of the total flood damages in India
 Approx. 22.1% of the total flood affected population in India
Bihar has recognized the severity of climate change and adopting multi pronged strategy to ensure
compliance within pre determined time frame for mitigation as well as adaptation necessities.

Rainfall scenario
• About 79% of its population is engaged in agricultural pursuits.
• 22.21 lakh ha (38.88 %) area under rainfed cultivation
• Less number of rainy days
Avg. Rainfall (in mm)
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Thematic Areas: Mitigation Measures
Afforestation and Increasing Green Cover
• Target to enhance green cover up to 17% by 2022 from 15.04 % in 2017
• Watershed Development in Natural Forest
• Agroforestry in Bihar: State Agroforestry Policy in place
• Bihar State Bamboo Policy: to promote bamboo plantation and micro enterprises development
• e-Forest Mandi, Bihar: Online portal for buyer and seller of forest produces (1st of its kind in the country)

Enhancing Clean and Green Energy deployment
• Aims to make Bihar self-sufficient by adding 3343 MW of renewable energy in the grid by 2022
• Improvement in conventional energy production system
Reduction in GHG Emission
• “Action Plan for control of Air Pollution in non-attainment city of Bihar” approved by GoI
• Adoption of cleaner technology in brick kilns- Coal consumption shall reduced by 3 tonnes/ Lakh bricks
by converting FCBTK to Zig-Zag technology

Complete Ban on use of single use plastic in the state

Thematic Areas: Adaptation Measures
• Climate Resilient Agriculture and food security
o Value Chain assessment for climate resilient crops in Bihar and promotion of climate
smart villages in Bihar
• Sediment Management Framework for Kosi and Ganga River

• Enterprise and investment models for Bamboo cultivation in Bihar
• Agriculture Road Map: A comprehensive document for sustainable Bihar
• Disaster Risk Reduction Roadmap
o Bihar is the 1st state to develop DRR Roadmap for 2015 to 2030 based on Sendai
Framework for Disaster Risk Reduction
• SDG (Sustainable Development Goals) and SAPCC (State Action Plan on Climate
Change) Monitoring and Evaluation Framework
• Mainstreaming and Enhancing Climate Finance

HOW DO WE BUILD

?
RESILIENCE
• A Range of Hard and

Soft Measures.
• Building Capacity to
Respond to Change.
• Asking the Climate

Question.
• Mainstreaming Climate in all

http://images.nationalgeographic.com/wpf/medialive/photos/000/003/cache/ricefield_355_600x450.jpg

Sectors, Plans, Policies.
• Levering Finance.

What does adaptation encompass?

Diversifying
livelihood
options

SOFT APPROACHES
Behavioural Shifts

Climate
resistant
seeds

Changing
practices and
technology

Reforesting
landslide
prone areas

Building
protective
infra

HARD OPTIONS
Large
infrastructure to
manage impacts

Mainstreaming Climate Change in Development Planning
What?
• Develop medium and long term solutions which are cost-effective and
scalable
• Climate proof development plans/programmes
• Local level implementation of national plans
• Climate smart investments
• Direct benefits to climate sensitive sectors (such as agriculture,
fisheries, forests and sections (rural economies, farmers, tribal,
fisherman)

Mainstreaming Climate Change In Development Planning
How?

Source: Nairobi Work Programme, UNFCCC

1. Assessing the local and sectoral impacts of climate change
Climate
predictions

Past trends and
observed impacts

Changing
weather patterns

Socio-Economic
Impacts

Assessing
vulnerabilities

Asking the Climate Question: How will Climate Change affect [ this sector]?
Some sectoral impacts in Bihar
Agriculture
• Paddy and wheat likely to be impacted by increased flooding, siltation and
frequency of droughts
• Paddy production most vulnerable is estimated to fall % for every degree rise in
temperature
Water Resources
• Depletion of ground water due to reduction in rainfall and recharge
Human health
• Recurrence of vector borne diseases a matter of concern

2. Integrating climate concerns in state planning
Solutions
• Prioritising relevant
adaptation options

Tools
• Identifying decision
support tools (eg.
Weather advisories,
flood warning
systems)

Capacity
• Building institutional
capacity and technical
capacity (e.g. disaster
management, data
information systems,
impact assessment)

Resources
• Financial resources
(e.g. state sectoral
budgets, climate
funds)

Implementation of climate actions and strategies
Effective implementation through:
• Departmental activities and sectoral plans (eg.
Agriculture and Water Resources)
• Convergence with flagship programmes/schemes (e.g.
MGNREGS)
• Revision of existing programme from a climate
resilience approach
• Use of weather and climate forecasts in decisionmaking
• Demonstrating new and innovative pilot models

Monitoring and evaluation
• Effective progress reporting of state climate actions
against measurable indicators
• M&E frameworks to measure climate change
adaptation already being implemented in the state
• Annual state expenditure reviews

Thank You

