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FOREWORD

Forests in India are a significant source of sustenance for tribal and vulnerable populations living inside
and on the fringes of the forests. Forests also play a critical role in supporting biodiversity which constitutes
a good part of income generation for the forest fringe communities. As a result of anthropogenic
pressure, the scale and impact of land degradation and desertification are severe in the country.

Government of India’s ambitious Green India Mission (GIM) acknowledges the role of forests on
environmental amelioration through climate change mitigation, biodiversity conservation, food security,
water security and livelihood security of forest dependent communities. The World Bank is supporting
Ecosystem Services Improvement Project (ESIP) and is being implemented with an overall objective
to improve forest quality, sustainable land management and NTFPs benefits for forest dependent
communities in selected landscapes in Madhya Pradesh and Chhattisgarh.

In the aforesaid background, ICFRE organized an International Workshop on ‘Enhancing Ecosystem
Services by Improving Forest Quality and Productivity, and SLEM Knowledge Dissemination’ under the
Ecosystem Services Improvement Project with the aim to develop a mechanism for networking of national
and international institutions/ organisations working in the field of restoration of degraded forest lands,
forest carbon measurement and monitoring besides sharing of knowledges, experiences and techniques
related to nursery management, plantation techniques, restoration techniques for degraded forest
lands and dissemination of best practices on sustainable land and ecosystem management.

| am thankful to the invited speakers, panelists and delegates for their participation in the workshop. |
appreciate the efforts of scientists, consultants and staff of Biodiversity and Climate Change Division,
Directorate of International Cooperation, ICFRE and members of the various committees constituted
for organization of the workshop. Efforts made by the editors and rapporteurs for bringing out the

proceeding of workshop in an articulate manner are highly appreciated. %

Dated: 30 June 2023 (A.S. Rawat)
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EXECUTIVE SUMMARY

India is known for its diverse forest ecosystems
and mega biodiversity. It ranks 10" amongst the
most forested nations of the world with nearly one
fourth of its geographical area under forest and
tree cover. About 300 million population in India is
estimated to be directly orindirectly dependent on
forestsfor their sustenance, most of whom are rural
poor, with little land holding and limited livelihood
options. With such high degree of dependence on
the forest, the per capita availability of forest land
in India is 0.06 ha which is much lower than the
global average of 0.64 ha. Increased pressure on
forest resources of the country over the last few
decades has threatened the livelihoods of millions
of forest-dwellers and other poor people living in
the vicinity of the forests. The pressure on existing
forestresourcesisimmense in India. In this context,
itisimperative to preserve the forests and manage
them sustainably, so as to ensure secure livelihood
of the forest-dependent communities as well as
conserve the biodiversity.

The World Bank is supporting Ecosystem Services
Improvement Project (ESIP) with an overall
objective to improve forest quality, sustainable
land management and non-timber forest
produces (NTFP) benefits for forest dependent
communities in selected landscapes of Madhya
Pradesh and Chhattisgarh. ESIP supports the
goals of Green India Mission by demonstrating
models for adaptation-based mitigation through
sustainable land and ecosystem management and
livelihood benefits. ICFRE as one of the project
implementing agencies of ESIP is implementing
the components on measurement and monitoring
of forest carbon stocks and capacity building
of State Forest Departments, and scaling-up of
sustainable land and ecosystem management
(SLEM) best practices to preventland degradation
and desertification.

The International Workshop on ‘Enhancing
Ecosystem Services by Improving Forest
Quality and Productivity, and SLEM Knowledge
Dissemination’ was organized by Indian Council
of Forestry Research and Education (ICFRE)
under the World Bank funded Ecosystem Services
Improvement Project with the objective to develop
a mechanism for networking of national and
international institutions/ organizations working
in the field of restoration of degraded forest
lands, forest carbon measurement and monitoring
besides sharing of knowledge, experiences and
techniques related to nursery management,
plantation techniques, restoration techniques
for degraded forest lands and dissemination of
best practices on sustainable land and ecosystem
management.

Deliberation, discussion and experience sharing
were made on the following themes during the
workshop:

® Nursery Management, Plantation and Restoration
Techniques,

® Enhancing Carbon Sequestration Potential
of Forests and Assessment of Forest Carbon
Stocks and

® SLEM Knowledge Sharing and Dissemination:
Sharing of ESIP Learnings, Success Stories,
Best Practices and Case Studies

Each session comprised of talks by distinguished
and eminent experts/ specialists. About 248
delegates (174 delegates in physical mode and
74 delegates in virtual mode) from National
and International Research organizations from
Bangladesh, Bhutan, Malaysia, Nepal, Myanmar,
Thailand and Japan, representatives of the
international organizations viz. the World Bank,
FAO, GCF, Glz, ICIMOD, IUCN, UNDP, and
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representatives of Ministry of Environment,
Forest and Climate Change, academic institutions,
State Forest Departments, Science & Technology
institutionsand NGO participated in the workshop.

Recommendations of the Workshop: Following
recommendations were made during the workshop:

1.

Nursery Management and Plantation
Techniques for Productivity Enhancement

Availability of Quality Planting Material to the
stakeholders and quality standards of planting
stock for degraded sites needs to be ensured.

To exploit the true potential of the tree genetic
resources awareness of the tree growers to
retain trees for a minimum production cycle
need to be developed.

Domestic forest certification mechanism needs
to be developed.

Promoting use of short rotation crops to
encourage farmers in tree planting activities
with definite financial incentives.

Promoting mosaic clone cultivation to maintain
the genetic base and ensuring profitability for
the grower’s community and other stakeholders.

At least one Hi-tech nursery at a Forest Range
level needs to be established.

Forest Landscape Restoration Techniques for
Improving Forest Quality and Productivity

Use of pioneer tree speciesin restoring degraded
lands, stabilizing disturbed ecosystems and
ensuring better survival of climax species.

Adoption of Integrated Farming System (IFS)
including agroforestry practices in Forest
Landscape Restoration approaches.

Adopting innovative techniques like Restoration
Opportunity Assessment Methodology (ROAM)
to achieve Forest Landscape Restoration with
a flexible and affordable framework to rapidly
analyze degraded areas.

Regional collaboration amongst collaborating
government and other partners, for restoring
mountain landscapes.

Promotion of local species with proper soil and
moisture conservation practices, and method
of planting for restoring degraded lands.

“"Community Water Stewardship” on water use
planning need to be inbuilt in land restoration
projects.

Enhancing Carbon Sequestration Potential
and Assessment of Forest Carbon Stocks

Expanding use of geospatial techniques in
mapping and monitoring biophysical parameters
for forest and plantation management and
accurate carbon stock assessment.

Promote REDD+ activities and financial
incentives in community-based forest
management for the enhancement of carbon
sequestration.

Promoting climate change mitigation and
adaptation practices in the AFOLU sector.

Strengthening of the national forest monitoring
system, implementation of REDD+ strategy,
participation in the voluntary carbon market.

Accessing finance from Green Climate Fund
for forest sector climate change mitigation
and adaptation projects and leveraging
domestic financing through green bonds.

Forest and tree plantation programmes to
be more remunerative with definite market
for ecological services including mitigation/
adaptation to climate change and the market
aligned with Article 6 of the Paris Agreement.

Plantation owners should have long-term
management plan certified by accredited
agencies.

Indo Flux network needs to be developed by
bringing together all the institutionsinvolvedin
eddy covariance-based carbon flux studies of
forests in the country. Scientists/ researchers
can use flux data to better understand forest
ecosystem functioning, and to detect trendsin
climate and carbon sequestration.

Government of India need to promote its own
forest carbon market to incentivize small and
marginal farmers. Carbon credits generated
through these projects should be named
differently for the credits generated from
public and private lands.

Government of India should include bamboos
and palms in the forest definition for the
purpose of market mechanism under Article
6.4 of Paris Agreement and same need to be
communicated to UNFCCC. ICFRE can send
an aide-memoire to the MoEF&CC on this
issue.

Transboundary ecosystems in the South East
Asia region need to be protected.
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Sustainable Land and Ecosystem Management
(SLEM) Knowledge Sharing and Dissemination

Broad agrifood system-oriented approaches
by integration, optimization, diversification
and innovations to be included in action plans
for sustainable land management.

Integrating various technical, social and
institutional approaches for landscapes
restoration including traditional water
harvesting structures and small land irrigation
systemslike “Nualas”, for enhancing contribution
in building climate resilient watershed.

Innovative approaches in PME (Participatory
Monitoring and Evaluation) with financial
autonomy in Gram Panchayat and Women Aam
Sabha to ensure regular flow of funds by way
of income generation.

Capacity building of the stakeholders and
sharing of knowledge on SLEM best practices
of local communities in sustained use of natural
resources and better management of forest
and land resources.

Scaling up and adopting SLEM best practices
(vermicomposting, application of biofertilizers

and Dbiopesticides for integrated farm
development for sustainable land productivity,
Wadi system- A tree-based farming system,
lac cultivation for livelihood generation and
biodiversity conservation, rain water harvesting
and augmentation of water resources, system
of rice intensification, and Azolla cultivation)
need to be promoted for sustainable land
productivity.

Entrepreneurship interventionsin agribusiness
growth centres should be channelized for
livelihood growth.

Implementation of recommendations of
Roadmap developed for institutional and
policy mainstreaming of sustainable land and
ecosystem management in India to combat land
degradation and desertification under ESIP.

Documentation and dissemination of standard
methodologies for the assessment of various
ecosystem services among the various
stockholders.

Promotion of practices like use of nets for
collection of Mahua flowers in Madhya Pradesh
need to be scaled up in other parts of the
country for prevention of forest fire.

ENHANCING ECOSYSTEM SERVICES BY 3 EXECUTIVE SUMMARY
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BACKGROUND

In India, about 300 million people are directly
or indirectly dependent on forests for their
sustenance, most of whom are rural poor, with
little land holdings and limited livelihood options.
With such high degree of dependence on the
forest, the per capita availability of forest land
in India is 0.06 ha which is much lower than the
global average of 0.64 ha. Forests in India are a
significant source of sustenance for tribal and
vulnerable populations living inside and on the
fringes of the forests. Forests also play a critical
role in supporting biodiversity which constitutes
a good part of income generation for the forest
fringe communities.

As a result of anthropogenic pressure on
natural resources, the scale and impact of land
degradation and desertification are severe in
the country. Degraded landscapes are more
prone to invasion by invasive alien species, which
compete with native species and lead to further
land degradation, productivity reduction and
biodiversity loss. Managing land that is undergoing
degradation and desertification, is therefore a
significant priority in the context of achieving
India’s national targets, international commitments
related to Nationally Determined Contribution
(NDC), Land Degradation Neutrality (LDN), Bonn
Challenge Target and Sustainable Development
Goals (SDGs), biodiversity conservation, and
climate change mitigation and adaptation.

Government of India’s Green India Mission (GIM)
under the National Action Plan on Climate Change
recognizes that climate change phenomena will
seriously affect and alter the distribution, type
and quality of natural resources of the country and
the associated livelihoods of local communities.
GIM also acknowledges the role of forests on
environmental amelioration through climate

change mitigation, biodiversity conservation, food
security, water security and livelihood security of
forest dependent communities. With an overall
objective to improve forest quality, sustainable
land management and NTFPs benefits for forest
dependent communities in selected landscapes
in Madhya Pradesh and Chhattisgarh, the
World Bank is supporting Ecosystem Services
Improvement Project (ESIP). This project supports
the goals of GIM by demonstrating models for
adaptation-based mitigation through sustainable
land and ecosystem management and livelihood
benefits. One of the objectives of the project
is to improve the quality and productivity of the
existing forests so as to ensure sustained flow
of ecosystem goods and services, and to ensure
the sustainable harvesting and value addition of
NTFPs to provide economic benefits to forest
dependent communities in selected landscapes
of Chhattisgarh and Madhya Pradesh. The project
has the components on (i) Strengthen capacity
of government institutions in forestry and land
management programs, (ii) Investments for
improving forest quality in selected landscapes
and (iii) Scaling up sustainable land and ecosystem
management in selected landscapes.

ICFRE as one of the projectimplementing agency
of ESIP organized an international workshop on
‘Enhancing Ecosystem Services by Improving Forest
Quality and Productivity, and SLEM Knowledge
Dissemination” from 22 to 24 March 2023 at
Dehradun.

The purpose for organization of an international
workshop was to develop a mechanism for
networking of national and international institutions/
organizations working in the field of forest carbon
measurement and monitoring, restoration
of degraded forest lands, besides sharing of
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knowledge, experiences and techniques related
to nursery management, plantation techniques,
restoration techniques for degraded forest lands

11. Themes of the Workshop

and dissemination of best practices on sustainable
land and ecosystem management. Agenda of the
international workshop is placed at Annexure |.

Theme 1: Nursery Management and Plantation Techniques for Productivity Enhancement

Considerable investment has been made in
developing forest nurseries by the State Forest
Departments under GIM and other forestry
programmes. In India, besides management of
natural forests, considerable amount of timber
is supplied from farm forestry and agroforestry.
Nurseries will continue to play a vital role in
promoting farm plantation and enrichment
plantation of degraded forests. Proper nursery

management techniques are fundamental for
producing quality planting stocks which are
the foundation of any planting programme.
Restoration of forests will be achieved through
plantations raised by quality planting stocks.
The theme focused on production of quality
planting stocks, appropriate nursery techniques,
management of forest nurseries and techniques
for restoration of degraded lands.

Theme 2: Enhancing Carbon Sequestration Potential of Forests and Assessment of

Forest Carbon Stocks:

India’s forest sector target in its Nationally
Determined Contribution (NDC) is to create
additional carbon sink of 2.5 -3 billion tonnes of
CO, equivalent through additional forest and tree
cover by 2030. The theme focused on achieving
the forestry sector goal of NDC through effective
implementation of GIM and to develop synergies

with other greening/ plantation programmes
being implemented in the country. Effective
protocols for measurement and assessment of
forest carbon stocks needs to be developed. The
outcomes of the forest carbon stocks assessment
carried out by ICFRE and learning of the project
partners under ESIP were also shared.

Theme 3: Sustainable Land and Ecosystem Management (SLEM) Knowledge Sharing

and Dissemination

ESIP Implementing Agencies (Madhya Pradesh
and Chhattisgarh State Forest Departments and
ICFRE) and Uttarakhand Watershed Management
Directorate shared their learnings, best practices,
case studies and success stories developed/
implemented under the ESIP, GIM and other
projects on sustainable land and ecosystem
management.

Dissemination and sharing of knowledge on
Sustainable Land and Ecosystem Management
(SLEM) best practices facilitated capacity building
of the stakeholders and adoption of proven,
tested and cost effective SLEM best practices
for achieving Land Degradation Neutrality (LDN)
targets and sustainable development goals
(SDGs). Knowledge sharing and dissemination on

SLEM will contribute globally in terms of capacity
building of the stakeholders in restoration of
degraded lands.

About 248 delegates (174 delegates in physical
mode and 74 delegates in virtual mode) from
National and International Research organizations
from Bangladesh, Bhutan, Malaysia, Nepal,
Myanmar, Thailand and Japan, representatives
of the international organizations viz. the World
Bank, FAO, GCF, GlZ, ICMOD, IUCN, UNDP, and
representatives of Ministry of Environment,
Forest and Climate Change, academic institutions,
State Forest Departments, Science & Technology
institutionsand NGO participated in the workshop.
List of the participants is placed at Annexure |l.
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SESSIONS OF THE WORKSHOP

2.1. Inaugural Ceremony

The Chief Guest of the workshop, Sh. Ashwini
Kumar Choubey, Hon'ble Minister of State,
Ministry of Environment, Forest and Climate
Change, Government of India inaugurated the

Sh. Arun Singh Rawat, Director General, ICFRE
welcomed the Chief Guest and other dignitaries.
In his welcome address he highlighted that
ecosystem-based adaptation, nature-based
approaches and SLEM practices are being widely
used for conservation of natural resources,
forests, biodiversity and restoration of degraded
lands. He also stressed upon the need of increased
participation of local communities for human
well-being and maintaining ecosystem services.

workshop “Enhancing Ecosystem Services by
Improving Forest Quality & Productivity and SLEM
Knowledge Dissemination” on 22 March 2023
virtually.

He figured out that total value of ecosystem
services (TEV) for India is USD $1.8 trillion/year
and regions like Terai Arc landscape and Jim
Corbett have the TEV of 390 billion (US$6 billion)
and USD $2,153,174.3, respectively. He elaborated
that the World Bank funded Ecosystem Services
Improvement Project is supporting the goals of
Green India Mission by demonstrating models of
adaptation-based mitigation through sustainable
land and ecosystem management.
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Dr. Anupam Joshi, Senior Environmental Specialist,
the World Bank in his address mentioned that the
World Bank visualized this International Workshop
as an important event because mainstream
forestry has been losing its significance around the
world. He raised concern over fulfilling the targets
of Bonn Challenge and other targets of forest
sector globally. He pointed out that India is still
lagging behind in achieving the target of 33% of
forest and tree cover as mentioned in its National

Sh. Pravir Pandey, Additional Secretary &
Financial Advisor, Ministry of Environment, Forest
and Climate Change (MoEFCC), Govt. of India

Forest Policy. He suggested to have meaningful
investments in the forestry sector to double
the income of farmers. He cited the example of
ongoing Ecosystem Services Improvement Project
in the States of Madhya Pradesh and Chhattisgarh
where very good targeted investments have
resulted in increasing the subsistence income
of the marginalized sections of the forest fringe
communities.

stressed on the convergence of the financial
flows from the Ministry to various State Forest
Departments and the various organizations under
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the umbrella of the MoEFCC. At present the funds
from Ministry are being utilized inisolation whereas
a strong convergence among various verticals and
cross cutting schemes need to be synthesized. He
mentioned that the funds amounting to almost
Rs. 1,000 crores have been earmarked for the
flagship schemes and projects such as Green
India Mission, Forest Fire Prevention and
Integrated Wildlife Habitat Improvement Scheme.
A large number of Annual Plan of Operations
received from the States for utilizing the CAMPA
Funds, required to be examined carefully so as to
avoid duplication of financial resource use from
different schemes. These funds should be optimally
and rationally utilized in synergy so as to benefit
the marginalized sections of the society. He also

Sh. B. K. Singh, Additional Director General of
Forest (Forestry), MoEFCC, Govt. of India complemented
ICFRE for successful implementation of the ESIP in
the states of Chhattisgarh and Madhya Pradesh and
desired that same to be replicated in other states.
He reiterated that the forestry personnel should
be commended for not only maintaining the forest
areas but also increasing the forest and tree cover
in the past three decades. The MoEFCC has also
geared to meet the international commitments.
He mentioned that India has restored 9 mha of
degraded land till the year 2020 against the Bonn
Challenge target of 26 mha. He further elaborated
that the implementation of the World Bank funded
ESIP Project has given a lot of opportunities, learning
lessons and many demonstrative models that have
been initiated as community welfare activities. In

highlighted that Rs. 16,000 crores Sovereign Green
Bonds have emerged as an important financial
instrument to deal with the threats of climate change
and challengesrelated to agriculture, food, and water
supplies for the communities. The environmental
projects should be connected with capital markets
and investors to channel the investments towards
sustainable development. He added that adequate
amount of funds has been given to various
organizations involved in forestry research, training
and capacity building. He emphasized that the
research activities undertaken by ICFRE and other
organizations must be meaningful and fruitful and
should be beneficial for the Ministry as well as for
communities, civil societies etc.

future the State Forest Departments of Madhya
Pradesh and Chhattisgarh can maintain the carbon
flux towers established under ESIP with technical
support from ICFRE to generate data on forest
carbon fluxes. He also highlighted the fact that
MoEFCC has decided to reorganize all institutes
of the Ministry to make them more effective and
set up a new platform i.e. National Institute for
Research and Application of Natural Resources
to Transform, Adapt, and Build Resilience
(NIRANTAR) framework. He also highlighted that
the Mangrove Initiative for Shoreline Habitats &
Tangible Incomes (MISHTI), launched by Hon’ble
Prime Minister of India, as a significant step in
providing nature- based solution for mitigating
the effects of cyclones and storm surges and fight
against the climate crisis.
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The Chief Guest, Sh. Ashwini Kumar Choubey,
Hon’ble Minister of State, Ministry of Environment,
Forest and Climate Change, Government of
India stated that the International Workshop was
organized at a time when India is setting new goals
for the next 25 years of ‘Amrit Kaal'. He appreciated
the efforts of ICFRE in developing a roadmap
for institutional and policy mainstreaming of
Sustainable Land and Ecosystem Management
(SLEM) in India with the help of the World Bank,
as a follow up of announcement made by the
Hon’ble Prime Minister of India to set up a Centre
of Excellence on Sustainable Land Management
at ICFRE, Dehradun to address the issues of land
degradation and desertification. He emphasized
that the nature will protect those who protect the
nature and mentioned that we as a nation never
exploited the nature instead, we worshiped the
nature and stressed on sustainable utilization
and circular economy for conservation of forests
and natural resources. He congratulated ICFRE
for organizing the international workshop and

Ms. Kanchan Devi, Director (International
Cooperation) and Project Director, ESIP, ICFRE
proposed a vote of thanks to the Chief Guest,
Director General, ICFRE, Senior officers from
MoEFCC, the World Bank, representatives of
the State Forest Departments, international
delegates, representatives of the S&T institutions,
representatives of the academic institutions,
representatives of the NGOs, and representatives
of the Press and Media for gracing the occasion.
She also thanked the officers, scientists and staff
of ICFRE who were involved in organisation of the
workshop in various capacities and at different
stage.

emphasized the importance of the forests by
quoting a Shloka from Atharva Veda "Vanah
Basanti Janatah Sarveya” meaning Forests are the
habitat of Vegetation and Wildlife. He concluded
his address with a quote from Ramayana “Nature
Will Protect Those Who Protect the Nature”.
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2.2. Keynote address

Rethinking Forestry for Planet People Profit

Dr. Anupam Joshi, Senior Environmental Specialist, the World Bank

Rapporteurs:

*  Sh. Monish Mullick, Sr. Consultant, COE-SLM
*  Dr. Krishna Giri, Scientist-D, ICFRE

Dr. Anupam Joshi Senior Environmental Specialist,
the World Bank delivered a keynote address on
Rethinking Forestry for Planet People Profit and
highlighted that forests have been traditionally
managed for selected outputs, such as timber and
non-timber forest products, species conservation
and for their cultural values. India has managed to
retain a good forest cover and maintained a robust
network of protected areas, but the objective of
its National Forest Policy 1988 of achieving 33%
forest and tree cover remains a challenge. He also
mentioned that only in recent times forestry is seen
as a potential low-cost solution for addressing

multiple challenges ranging from climate change to
poverty. He emphasized that the time is now ripe to
rethink forestry and make it an investment-friendly,
ecologically secured and economically attractive
sector. This would require, amongst other things,
a shift from contemporary approaches in forestry
to a forward looking one, where there is room for
policy and institutional reforms, increased focus
on ecosystem services and support for forest-
dependent communities forimproving and enhancing
their livelihood opportunities. This is achievable
within one generation but the long-term benefits of
arenewed forestry sector will be inter-generational.
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2.3. Session-ll

NURSERY MANAGEMENT AND PLANTATION TECHNIQUES FOR

PRODUCTIVITY ENHANCEMENT

® Chair: Sh. Bharat Jyoti
Director, IGNFA, Dehradun

@ Co-chair: Sh. Subhash Chandra
CEO, CAMPA, MoEFCC, Govt. of India

@ Session Talks:

1. Nursery and plantation techniques: Dr. R.C. Dhiman, CIFOR-ICRAF

2. Productivity enhancement of the forest plantations through planting stock improvement - ICFRE
initiatives: Dr. H.S. Ginwal, Dean (Academic), Forest Research Institute Deemed to be University,
Dehradun

3. Recent advances in breeding, nursery and plantation techniques for enhancing productivity in
short rotation tree species: Dr. Mohan Varghese, Senior Principal Scientist, ITC Life Sciences and
Technology Centre, Bengaluru

4. Nursery techniques for raising quality planting stock of Himalayan conifers: Dr. Sandeep Sharma,
Director, ICFRE-Himalayan Forest Research Institute, Shimla

5. Conservation and Sustainable Teak Forest Management in Thailand: Prof. Yongyut Trisurat,
Kasetsart University, Bangkok, Thailand

6. Potential of Shorea roxburghii G. Don as forest plantation species and for rehabilitation of
degraded areas: Dr. Ho Wai Mun, Forest Research Institute Malaysia

® Rapporteurs:
Dr. Gaurav Mishra, Scientist-D, ICFRE
Sh. Muthu Prasad T., Scientist-B, ICFRE
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A total of six talks were delivered by the eminent
speakers in this session of the workshop. The
first speaker, Dr. R.C. Dhiman from CIFOR-
ICRAF delivered a talk on Nursery and Plantation
Techniques and highlighted the importance of
Quality Planting Material (QPM) in increasing
productivity. He raised concern over lack of
availability of QPM in the Indian sub-continent.
He also emphasized that while selecting the
parenting material for vegetative propagation,
it should be ensured that the parenting material

Dr.H.S. Ginwal, Scientist ‘G’ and Dean (Academic),
Forest Research Institute Deemed to be University,
Dehradun delivered a talk on Productivity
enhancement of the forest plantations through
planting stock improvement - ICFRE initiatives.
He mentioned that the lack of good-quality
planting material is a major constraint to adoption
of agroforestry innovations. Sincere efforts have
been made by ICFRE institutes for the improvement
of forest tree species using genetic tools. He
stated that seed stands, seed production areas,
clonal seed orchards and vegetative multiplication
gardens have been established under the Planting
Stock Improvement Programme. He emphasized
that to achieve maximum productivity and to cope
with commitments, cloning techniques can help
maximize genetic gain. He also highlighted that
ICFRE has released new clones and varieties that are
being widely used by farmers, forest departments,
forest development corporations and wood-based

should be juvenile enough for better growth.
He hailed the innovative irrigation methods
and silvicultural practices for the success of
agroforestry in the Indian sub- continent. He
also expressed concern that the current rotation
period is being fixed in an opportunistic and
arbitrary manner according to the individual
needs without any scientific basis. Tree growers
need to be guided to retain trees for a minimum
production cycle to exploit the true potential of
the tree genetic resources.

industries. He praised ICFRE's achievement for
signing a Non-exclusive License Agreement for
commercial propagation/ supply/ sale of planting
stock of the released clones. Finally, he advocated
that more focus should be given on the integration
of improved clones into farmlands to double the
farmer’s incomes.
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Dr. Mohan Varghese, Senior Principal Scientist
(Silviculture), ITC Life Sciences and Technology
Centre, Bengaluru delivered a talk on Recent
advances in breeding, nursery and plantation
techniques for enhancing productivity in
short rotation tree species. He highlighted the
need for ensuring deployment of genetically
superior planting stock, and employing the best
propagation technique, along with scientific
management practice for maximizing and
sustaining the productivity for plantations. He
stated that Seedling Seed Orchards (SSO) and

Dr. Sandeep Sharma, Director, ICFRE- Himalayan
Forest Research Institute, Shimla delivered a talk
on Nursery techniques for raising quality planting
stock of Himalayan conifers. He stated that nursery
techniques play a significant role in the production
of quality seedlings and establishing productive
plantations. He explained the standardized nursery
techniques of important Himalayan conifers viz,,
Abies pindrow, Picea smithiana, Cedrus deodars,
Pinus gerardiana, Juniperus polycarpos and Taxus
wallichiana developed by ICFRE-HFRI, Shimla have
been subsequently transferred successfully to
various stakeholders and are being utilized for raising
quality planting stock. He also raised concern over
incidences of forest fires in Western Himalaya that
cause tremendous damage to conifer forests every
year. He advocated for the production of quality

Clonal Seed Orchards (CSO) should be properly
maintained for genetic diversity. He elaborated
that industry-oriented traits in clones fetch a
good market and the paper industry prefers traits
like pulp yield. He also advised that mosaic clone
cultivation should be promoted than monoclonal
cultivation to ensure genetic diversity as well
as optimum profit. He claimed that the hybrid
seeds give higher yield than clones, but there are
limitations due to difficulty in breeding. Finally, he
emphasized the need for convergence of breeder
and nursery manager for achieving desired results.

planting stock, site specific Standard Operating
Procedures (SOPs) for nursery production and
culling of inferior nursery stock.
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Prof. Yongyut Trisurat, Professor of Forestry,
Kasetsart University, Bangkok, Thailand delivered
a talk on Conservation and Sustainable Teak
Forest Management in Thailand and highlighted
that the country has a target of bringing 40
percent of the total area under forest cover,
which at present is around 31.6 percent. With the
financial support of the German Government, the
International Tropical Timber Organization (ITTO)
and Kasetsart University, Thailand have executed
the Teak Plantation in Mekong Project. The project
provided an opportunity to build-up sustainable
forest management capacities. He expressed
concern that India and Thailand have less Mean
Annual Increment (MAI) in Teak as compared to
Malaysia and Cambodia. He informed that Teak
is the preferred species for small landholders and
private sectors due to its high timber value and for
intercropping. He also highlighted that poor quality
of seedling materials and silvicultural techniques

Dr. Ho Wai Mun, Research Officer from Forest
Research Institute, Malaysia delivered a talk on
Potential of Shorea roxburghii G. Don as forest
plantation species and for rehabilitation of
degraded areas. She added that the mining sites
are mainly convertedintoagriculture lands, housing
estates and recreation areas. She explained that
her study has explored the possibility of Shorea
roxburghii for rehabilitation of degraded sites.

and expensive wood certification process are
posing challenges to teak plantations. He believed
that the availability of quality planting material,
financial incentives, and domestic certification
mechanisms can boost the teak plantation.

ENHANCING ECOSYSTEM SERVICES BY
IMPROVING FOREST QUALITY AND PRODUCTIVITY,
AND SLEM KNOWLEDGE DISSEMINATION

15 SESSIONS OF THE WORKSHOP



2.4. Session-lll

FOREST LANDSCAPE RESTORATION TECHNIQUES FOR IMPROVING

FOREST QUALITY AND PRODUCTIVITY

® Chair: Dr. Dhananjai Mohan
PCCEF, Uttarakhand

® Co-chair: Mr. Pankaj Agarwal
Dy. Director General of Forest,
MoEFCC-IRO, Dehradun

® Session Talks:

1. The potential of pioneer species to the restoration programme on degraded forest: Dr. Rosdi Bin
Koter, Head of Forest Plantation Programme, Forest Research Institute, Malaysia

2. Leveraging innovative tools and technologies for accelerating forest landscape restoration towards
meeting 2030 Bonn Challenge commitment of India: Ms. Archana Chatterjee, Programme Manager,
IUCN-India

3. Innovative financing mechanisms for restoring mountain landscapes in the Hindu Kush Himalaya: Dr.
Bhaskar S. Karky, Resource Economist and Carbon Finance Specialist, ICIMOD, Kathmandu

4. Forest restoration efforts of community forestry in Nepal: Success stories from Province-1, Nepal:
Mr. Nabin Bhattarai, Hokkaido University, Japan

5. Rejuvenating landscapes - transforming lives in rural India: The Ecosystems based Adaptation: Mr.
Sandeep Jadhay, Director, WOTR, Pune

6. Sustainable Land and Ecosystem Management Opportunities in Myanmar (Case Studies on
Mangrove Ecosystem): Dr. Win Maung Aye, Assistant Director, Watershed Management Division,
Forest Department, Nay Pyi Daw (Myanmar)

7. Restoration of degraded common lands: Ms. Himani Sharma, Programme Manager, Foundation for
Ecological Security, Anand

8. Restoration of forest ecosystem services through eco-budget in Karnataka: Dr. M. Balasubramanian,
Assistant Professor, Centre for Ecological Economics and Natural Resources, Institute for Social and
Economic Change, Bengaluru
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® Rapporteurs:
Dr. Gaurav Mishra, Scientist-D, ICFRE
Sh. Muthu Prasad T., Scientist-B, ICFRE

The session started with the opening remarks by the Chair, Dr. Dhananjai Mohan, PCCF Uttarakhand on
the aim and importance of the United Nations Decade on Ecosystem Restoration. He mentioned the 10
flagship initiatives and highlighted about the Restoration of the River Ganga, as one of flagship program

of UN decade. The session was mainly focused on various techniques/ methods of Forest Landscape
Restoration (FLR) for the improvement of forest quality and productivity. In session lll, eight talks were
delivered by eminent resource persons from different countries.

Dr. Rosdi Bin Koter, Head of Forest Plantation
Programme, FRI, Malaysia delivered a talk on
Potential of pioneer species to the restoration
programme on degraded forest. He talked about
Macaranga tanarius, a pioneer tree species in
Malaysia, as a suitable species for planting at
various altitudes (200 to 2000 m asl). He also

Ms. Archana Chatterjee, Programme Manager
and Mr. Nishant Jain, IUCN-India delivered a talk on
Leveraging innovative tools and technologies for
accelerating forest landscape restoration towards
meeting 2030 Bonn Challenge commitment of
India and talked about the tools and techniques
for accelerating forest landscape restoration, so
that India’'s commitment to restoring 26 mha of
degraded land can be achieved. She discussed
the linkage between different Rio conventions
and Forest Land Restoration (FLR). She showcased
the FLR principles and highlighted that FLR is not
only about planting trees but should also include
the restoration of agricultural lands through the
Integrated Farming System including agroforestry
practices. She also discussed the Restoration
Opportunity Assessment Methodology (ROAM) and
Restoration Opportunity Optimization Tool (ROOT).

talked about the phenological behaviour and
high germination percentage of M. tanarius and
suggested to include pioneer tree species for
restoration of degraded lands as these can help in
stabilization of disturbed ecosystems and became
an integral part in restoration.
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Dr. Bhaskar S. Karky, Resource Economist and
Carbon Finance Specialist, ICIMOD, Kathmandu,
Nepal delivered a talk on Innovative financing
mechanism for Restoring Mountain Landscapes
in Hindu Kush Himalaya. He emphasized that
there is a need to customize the solutions with
financial incentives. Speaking about REDD+
initiative, he elaborated that Hindu Kush Himalaya
governments and partners must collaborate to
concerted efforts for restoring the mountain
landscape of the region. During discussion about
the synergy between FLR and REDD+, he said that
both are similar with very fine differences between
them, as FLR is participatory system while REDD+
is MRV system.

Mr. Nabin Bhattarai, Researcher, Hokkaido
University, Japan delivered a talk on Forest
restoration efforts by community forestry user
groups in Nepal and cited to be the perfect
example of FLR. He showcased the collective
actions taken by communities for planting to
check the soil erosion in the Tinjare community
forest in Nepal and also highlighted some of
the good practices adopted in the area like the
alternative of forest products and the promotion
of clean energy, which can improve the condition
in only two decades. He also elaborated on the
challenges/ problems of community forestry like
limited resources, lack of innovations, climate
change and limited knowledge of silviculture.
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Sh. Sandeep Jadhav, Director, WOTR, Pune
delivered a talk on Rejuvenating landscapes -
transforming lives in rural India: The Ecosystems
based Adaptation (EbA) and emphasized that
EbA is a promising solution to tackle ecosystem
degradation, climate change and low agricultural
production, which are the root causes of rural
poverty. He also added that EbA can build
resilience and decrease the vulnerability of local
communities towards climate change, which can
also help in conserving the natural and biological
resources. He also emphasized on the integration
of ecosystem and economy for the successful
landscape rejuvenation.

Dr. Win Maung Aye, Assistant Director, Watershed
Management Division, Forest Department, Nay
Pyi Daw, Myanmar delivered a talk on Sustainable
Land and Ecosystem Management Opportunitiesin
Myanmar (Case Studies on Mangrove Ecosystem)
presented three different case studies on Mangrove
management for promoting sustainable land and
ecosystem management opportunities. In his
presentation, he mainly focused on the planting
rules to be followed for the restoration of degraded
mangroves.

Ms. Himani Sharma, Programme Manager,
Foundation for Ecological Security, Anand, Gujarat
delivered a talk on Restoration of Degraded
Common Lands and said that one fourth of the
dryland areas in India could be considered as

Common’s. She showcased several models for
ecological restoration like CORE and CLART.
She also talked about the Forest Management
Tool for preparing the working plans of forest
departments.
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Dr. M. Balasubramanian, Assistant Professor,
Centre for Ecological Economics and Natural
Resources, Institute for Social and Economic
Change, Bengaluru delivered a talk on Restoration
of forest ecosystem services through eco-
budget in Karnataka which mainly focused on the
economic losses that occurred in Karnataka due to
depleting forest cover in the past six years caused
mainly by forest land conversion for non-forest
purposes followed by forest fires and other natural
calamities.
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2.5. Session-1V

ENHANCING CARBON SEQUESTRATION POTENTIAL AND ASSESSMENT

OF FOREST CARBON STOCKS

® Chair: Sh. Rajesh Kumar
DDG (Retd.), FSI, Dehradun

® Co-chair: Dr. Nitin Kulkarni
Director, ICFRE-TFRI, Jabalpur

@ Session Talks:

1.

Assessment of carbon stock in India’s forests: Mr. Prakash Lakhchaura, Dy. Director General, Forest
Survey of India, Dehradun

Role of AsiaFlux Network on measurement of carbon flux from tropical peatland: Dr. Lulie Melling,
Director, Sarawak Tropical Peat Research Institute, Malaysia

Role of geospatial data in carbon monitoring in Cambodia, Malaysia, Philippines and India: Dr. Ram
Avtar, Associate Professor, Hokkaido University, Japan

Forestry, land use and ecosystem services under the Green Climate Fund: Mr. Ben Vickers, Land Use,
Forests and Ecosystems Senior Specialist, Green Climate Fund, Songdo, Incheon City, Republic of
Korea

Bhutan'’s initiative on forest carbon assessment: Mr. Dawa Zangpo, Deputy Chief Forestry Officer,
Department of Forests and Parks Services, Ministry of Energy and Natural Resources, Bhutan

Bangladesh initiatives on forest carbon assessment and ecosystem services valuation: Mr. Zaheer
Igbal, DCF, Bangladesh Forest Department

Assessment of forest carbon stocks in Nepal: Mr. Thakur Subedi, Research Officer, Forest Research
and Training Centre, Ministry of Environment and Forest, Nepal

Ecosystem services resulting from the Khasi Hills Community REDD+ Project: Mr. Tambor Lyngdoh,
Founding Chairman (Synjuk) cum Community Conservator of Forest & Project Director, Khasi Hills
Community REDD+ Project, Meghalaya

Developing a domestic forest carbon market in India: Dr. Promode Kant, Chairman, Expert Appraisal
Committee (INFRA-2), MoEFCC, Govt. of India
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10. ISRO's initiative on measurement of forest carbon exchange - status, challenges and way forward:
Dr. Kiran Chand Thumaty, Scientist ‘F’ and Head, Forestry Resources Division, Forestry & Ecology
Group, Remote Sensing Applications Area, National Remote Sensing Centre

1. Understanding carbon exchange of western Himalayan foothill forests though Eddy Covariance
measurement: Dr. Taibanganba Watham, Scientist/Engineer-SD, Indian Institute of Remote Sensing,

Dehradun

® Rapporteurs:

Dr. Krishna Giri, Scientist D, ICFRE
Dr. Sandeep Pandey, Sr. Consultant, COE-SLM

Sh. Rajesh Kumar, Chair of the session gave a background of the session and highlighted the significance of

forest carbon sequestration and carbon stock assessment as per the UNFCCC guidelines and requirement
of the country. A total of 11 session talks were delivered by the eminent speakers in this session.

The first speaker of the session Sh. Prakash
Lakhchaura, Deputy Director General, Forest
Survey of India delivered a talk on Assessment
of Forest Carbon Stock in India's Forest. He
raised concern on emission of greenhouse gas
and increasing global temperature. He stressed
on net zero CO, emissions and urgency of Near-
Term Integrated Climate Action. He enchanted
five nectar elements, ‘Panchamrit’, given by
the Hon'ble Prime Minister of India in Glasgow
on enhancing non-fossil energy and renewable
energy, reducing carbon emission and intensity
and achieving net zero target, to deal with climate
change. He highlighted the role of Forest Survey
of India in estimation and monitoring of forest
carbon stock, assessment of forest cover and
change, and growing stocks.

Dr. Lulie Melling, Director, Sarawak Tropical Peat
Research Institute, Malaysia delivered a talk on
‘Role of AsiaFlux Network on Measurement of
Carbon Flux from Tropical Peatland’ and gave
special emphasis on AsiaFlux, a regional research
network of long-term study of climate change in
relation to carbon, water and energy fluxes in Asia.
The network can help in multi-scale monitoring
for GHG budget, biomass, and region-specific
indicators for ecosystem sustainability. She
stressed on a new research frontier the ‘Tropical
Peatland’ and various challenges encountered
during assessment of forest stand structure and
floristic composition, carbon flux measurements,
and above ground and below ground biomass. The
researchers can use this knowledge to develop
more effective approaches to conserve and
increase the potential for carbon sequestration of

these critical ecosystems and reduce the impact
of human activities on them.
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Dr. Ram Avtar, Associate Professor and Director,
Global Land Programme (GLP), Hokkaido
University, Japan made a presentation on Role of
geospatial datain carbon monitoring in Cambodia,
Malaysia, Philippines and India. He highlighted the
role of geospatial techniques to mitigate climate
change and support decarbonization. He stressed
on importance of Phased Array-type L-band
Synthetic Aperture Radar (PALSAR) satellite
data on forest cover mapping and deforestation
monitoring, biomass information and agricultural
yield estimation. He also explained the estimation
of canopy height in the tropical forest plantations
using INSAR (Interferometric Synthetic Aperture
Radar) technique, UAV technology in classification
of tree species and monitoring land use land
cover change. The study will enable policymakers
to implement the Paris Agreement by relying on
updated information about forest biophysical
parameters as well as implementation of forest
management practices for REDD+ assessment.

Dr.BenVickers,LandUse, Forestsand Ecosystems
Senior Specialist, Green Climate Fund, South
Korea in his talk on Forestry, Land Use and
Ecosystems under the Green Climate Fund,
elaborated the significance of Green Climate
Fund (GCF) set up by UNFCCC which is serving
as a hub of the climate finance supporting
developing countries to transition to low-
emission, climate-resilient societies. The GCF
had approved about US$11 billion of investment
in over 200 projects and programmes worldwide,
of which 84 include components in the sectors
of forestry, land use and ecosystem services.
The scientific priorities of the GCF also include
oceans, blue carbon, methane, peatlands, fires
etc.

Dr. Dawa Zangpo, Deputy Chief Forestry Officer,
Forest MonitoringandInformation Division, Bhutan
in his talk on Bhutan'’s Initiative on Forest Carbon
Assessment, discussed about the country’s stand
oncarbon neutral policy and nature-based solution
to combat climate change. He suggested the
use of biomass expansion factor, national forest
inventory, estimation of LULC, implementation
of REDD+ strategy and participation in voluntary
carbon market.

Integrated Valuation of Ecosystem Services and
Tradeoffs (INVEST) tool helps managers and policy
makers about the impacts of alternative resource
management choices on economy, human well-
being, and environment in an integrated way.
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Mr. Zaheer Igbal, Deputy Conservator of Forests,
Bangladesh in his talk on Bangladesh Initiatives on
Forest Carbon Assessment & Ecosystem Services
Valuation, highlighted the initiatives taken by the
government on Forest Carbon Assessment and
Ecosystem Services raising concern on complete
valuation and safeguard matters of the ecosystem.
He further elaborated the efforts taken by the
Governmentmentioning the World Bank supported
Sustainable Forests and Livelihoods (SUFAL)
project and initiatives of Forest Department to
improve the condition of Sundarban Mangroves.
He mentioned that opportunities like restoration,
reforestation, social forestry in village common
forests; and challenges like finalization of REDD+
process, uncertainty of afforestation programme
and carbon buyers’ condition should be addressed
attentively.

Mr. Thakur Subedi, Forest Research and Training
Center, Nepal highlighted the assessment of
forest carbon stocks of Nepal. He elaborated
that two-phase stratified systematic cluster
sampling design to monitor land cover has been
implemented for extensive field inventory all
over the country. Nationwide forest resource
assessment assessed the forest carbon using two
phase stratified systematic sampling with four
concentric circular sample plots to measure the
trees of different sizes. Species specific allometric
equation is used for volume calculation and that
was converted to biomass by multiplying it with
its wood density. Branch and foliage biomass are
calculated using specific ratio to the stem volume.
He highlighted important challenges like irregular
pattern of settlement, heterogeneous community,
migration and population pressure and accuracy

Mr. Tambor Lyngdoh, Founding Chairman
(Synjuk) Cum Community Conservator of Forest
& Project Director, Khasi Hills Community REDD+
Project, Meghalaya along with his team made a
presentation on Ecosystem Services Provided by
REDD+ Implementation on tribal community land in
Meghalaya and highlighted the ecosystem services
provided by Synjuk organization of the REDD+
Project, on tribal community land in Khasi Hills.
This REDD+ project is one of the few in Asia that is
managed by indigenous communities. He discussed
the achievements of projectin the form of indigenous
community transition to alternative livelihoods like
reduction in grazing through stall-fed livestock
and poultry rearing, use of controlled environment
agriculture, high-value crops and products to avoid
shifting cultivation, and fruit tree cultivation.

of National Level Cover Monitoring System that
are yet to be addressed properly.
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Dr. Promode Kant, Chairman Expert Appraisal
Committee (INFRA-2), MoEFCC, Government of
India delivered a talk on Developing a domestic
forest carbon market in India. He highlighted that
ICFRE has constituted an Expert Committee for
developing a draft on domestic forest carbon
market and discussed in details the draft prepared
by the Expert Committee. Further, he explained
various modes of carbon sequestration carried out
in India. He also mentioned that compliance carbon
market under the Kyoto Protocol and a few voluntary
carbon markets have been established over the
past three decades but with very limited success
on account of the extremely high transaction costs
involved. Finally, he suggested for promoting and
encouraging tree plantation and creating market for
ecological services with minimal transactional cost
aligning with the Paris agreement.

Dr. Kiran Chand Thumaty, Scientist, NRSC,
Hyderabad delivered a talk on ISRO’s Initiative on
Measurement of Forest Carbon Exchange: Status,
Challenges and Way Forward. He highlighted
remote sensing-based modeling and principles
and methodology of eddy covariance flux tower
for assessment of carbon pool and carbon balance.
He expressed that data gaps, representation
across all forest types, funds and technical man-
power and logistic support are major constraints,
and looking way forward for a national framework
to assimilate and analyze existing data sets, and
capacity building in the area of eddy-covariance
science should be prioritized.
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Dr. Taibanganba Watham, Scientist, ISRO-IIRS,
Dehradun delivered a talk on Understanding
carbon exchange of western Himalayan foothill
forests though eddy covariance measurement.
He highlighted that eddy covariance technique
to measure carbon dioxide exchange at ecosystem
level across varying time scale in North Western
Himalayan foothills by applying process-based model
Biome BGC. He suggested that eddy covariance
tower observation is a perfect test bed to compare
various modeling to offset the human generated CO,
emission and mitigate climate change. He stated that
integration of remote sensing data and process-based
model can help in achieving accurate estimation
of forest productivity and carbon sequestration
potential of the forests. The carbon flux estimates
and the environmental controls provided by this
study would contribute significantly for calibration

and validation of ecosystem models for estimation
of the carbon budget.
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2.6. Session-V

SUSTAINABLE LAND AND ECOSYSTEM MANAGEMENT (SLEM)

KNOWLEDGE SHARING AND DISSEMINATION

® Chair: Dr. Renu Singh
Director, ICFRE-FRI, Dehradun

o Co-chair: Mr. Pradeep Raj Karat

CEO CAMPA, Odisha Forest
Department

® Session Talks:

1.

Advancing knowledge sharing and capacity building for restoring forests and landscapes: Dr. lllias
Animon, Forestry Officer, FAO- Regional office for Asia Pacific, Bangkok

2.  Enhancing ecosystem services by building climate resilient watersheds: Mrs. Neena Grewal, Project
Director - Uttarakhand Decentralized Watershed Development Project-Il, Uttarakhand, Dehradun

3. Forest landscape restoration under ESIP - success stories from the state of Madhya Pradesh: Mr.
S.P. Sharma, APCCF, Madhya Pradesh Forest Department, Bhopal

4. ESIP initiatives in restoration of degraded forests in Chhattisgarh: Mr. Arun Kumar Pandey, APCCF,
Chhattisgarh Forest and Climate Change Department, Raipur

5. ESIP Learnings: Forest carbon stocks measurement and scaling up of SLEM best practices in
the states of Madhya Pradesh and Chhattisgarh: Dr. R. S. Rawat, Project Manager, ESIP, ICFRE,
Dehradun

® Rapporteurs:

Dr. Krishna Giri, Scientist-D, ICFRE
Dr. Arun Kumar Thakur, Consultant, ESIP
Dr. Nepolion Borah, Consultant, ESIP
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Mr. lllias Animon, Forestry Officer, FAO Regional
Office for Asia and the Pacific, Bangkok delivered a
talk on Advancing knowledge sharing and capacity
building for restoring forests and landscapes. He
emphasized on sustainable use of forest resources,
quality and restoration for better future. He
added that regional strategies and action plans are
needed for promoting and accelerating the forest
landscape restoration in Asia Pacific regions. The
restoration efforts are constrained by governance,
institutional, finance, capacity, technical and
knowledge barriers. Therefore, he reiterated
the need for more targeted investments with
stronger multi-stakeholder and context-based
social, technical and institutional approaches and
it requires transformative change and adaptive
management in the forest landscape restoration
programs. He elaborated that a regional strategy
and action plan for Forest Land Restoration (FLR)

Ms. Neena Grewal, Project Director, Watershed
Management Directorate, Uttarakhand delivered
a talk on Enhancing ecosystem services by building
climate resilient watersheds. She highlighted that
the World Bank funded Uttarakhand Decentralized
Watershed Development Project 1| (UDWDP II) also
referred to as Gramya Il focuses on building climate
resilience by rejuvenating the natural resource
base by reducing soil erosion, runoff loss, and
improving groundwater recharge. She mentioned
that the primary strength of the project was its
decentralized planning process for developing
Gram Panchayats Watershed Development
Plan (GPWDP) undertaken with all the primary
stakeholders. The innovative actions initiated with
introduction of PME (Participatory Monitoring and
Evaluation), and Women Aam Sabha proved to
be successful in bringing holistic measures in the
planning and development processes. The project
alsointroduced various initiatives on use of alternate
energy, expansion of animal husbandry activities
and agribusiness growth centers. She also added

Sh. S.P. Sharma, APCCF, Madhya Pradesh
delivered a talk on Forest landscape restoration
under Ecosystem Services Improvement Project
(ESIP) - success stories from the state of Madhya
Pradesh. He stated that ESIP is supporting
the Green India Mission in the state of Madhya
Pradesh. The project has followed a holistic
approach of forest landscape restoration. He
added that various activities of the project
during implementation are being monitored by a
GIS based methodology the STARMAP (Spatial
Technology Approach for Restoration Mapping

in Asia-Pacific, with six strategic priorities, is
endorsed by FAO member countries. This includes
promoting learning, collaboration and coordinated
action on FLR, and supporting the use of various
technical, social and institutional approaches for
different landscapes and restoration objectives.

that an attempt was made to create an ecosystem
of remunerative markets through creating Farmer
Interest Groups and Farmer Federations, capacities
for aggregation, cleaning, grading and packing of
farm products. The project has resulted in doubling
the income of farmers through strategic synergy
between soil moisture improvement, demonstration
of integrated crop management practices and
cluster development approach.
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and Planning). He further highlighted that the
Project interventions in the State are in tune
with emerging global expectations of ecosystem

Sh. Arun Kumar Pandey, APCCF (JFM),
Chhattisgarh delivered a talk on ESIP initiatives in
restoration of degraded forests in Chhattisgarh.
He informed that the project is focused towards
ensuring sustained flows of ecosystem services
and carbon sequestration. In order to ensure
the delivery of sustainable benefits to local
communities, sustainable harvesting and value

Dr. R. S. Rawat, Scientist ‘E’ and Project Manager,
ESIP, ICFRE delivered a talk on ESIP Learnings:
Forest carbon stocks measurement and scaling
up of SLEM best practices in the states of
Madhya Pradesh and Chhattisgarh. He stated
that the World Bank funded ‘Ecosystem Services
Improvement Project’ (ESIP) supports the goals of
the Green India Mission by demonstrating models
for adaptation-based mitigation through scaling
up of SLEM and livelihood benefits. The project
aims to improve forest quality; land management
and non-timber forest produce by enhancing the
livelihoods for forest dependent communities.
ESIP has introduced new tools and technologies
for management of natural resources, including
biodiversity and carbon stocks monitoring. He
highlighted that as part of the Project, two Eddy
Covariance carbon flux towers one each in Madhya

services, carbon sequestration and emerge into
a larger picture of forest landscape restoration
which may help combat climate change.

addition of non-timber forest products need to be
prioritized. He also highlighted that the capacity
and skills of the Forest Department, Forest
Development Agencies, and local communities
are being enhanced for improving management of
forest and land resources and providing benefits
to local communities.

Pradesh and Chhattisgarh have been established
for measurement of forest carbon exchanges. He
hassharedthelearnings of the SLEM best practices
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(Rain water harvesting and augmentation of water
resources lac cultivation for livelihood generation
and biodiversity conservation, integrated farm
development by preparation and application of
biofertilizers and biopesticides for productivity
enhancement, WADI: a tree-based farming system,
conservation of water resources and enhancing

productivity through drip irrigation systems and
sprinkler irrigation systems, Azolla cultivation,
and restoration of degraded ecosystem through
distribution of improved cookstoves) scaled up
in the selected landscapes of Chhattisgarh and
Madhya Pradesh under ESIP.
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2.7. Concluding Session : Wrap up and Way Forward

PANELLIST:

* Sh. A.S. Rawat, Director General, ICFRE, Dehradun

* Dr. Promode Kant, Chairman, Expert Appraisal Committee (INFRA-2), MoEFCC

*  Dr. Anupam Joshi, Senior Environmental Specialist, the World Bank

* Dr. Lulie Melling, Director, Sarawak Tropical Peat Research Institute, Malaysia

* Dr.Bhaskar S. Karky, Resource Economist and Carbon Finance Specialist, ICIMOD, Kathmandu

Sh. A.S. Rawat, Director General, ICFRE stated
that sessions of the workshop were very effective
and presentations made by all the speakers
were very fruitful for sharing the knowledge for
enhancing ecosystem services by improving
forest quality and productivity, and sustainable
land and ecosystem management. Experience
sharing and learnings from Ecosystem Services
Improvement Project by ICFRE and Madhya
Pradesh, Chhattisgarh State Forest Departments
were really eye opening. ESIP interventions had
made improvement in the ecosystem services in
the project areas as evident from increase in the
ground water level, growing stock enhancement
and improvement in the biodiversity. Further,
he stated ICFRE is implementing a project for
valuation of the ecosystem goods and services
in the country through standardizing necessary
methodologies for valuation of ecosystem
services. He also flagged the following issues
as far as recommendations of the workshop’s
sessions:

® Availability of quality planting materials is
one of the main concerns for productivity

enhancement and forest quality, and more focus
should be on developing quality planting stocks
for restoration of forest landscapes and forestry
plantation programmes. ICFRE has submitted
standards/ protocols for establishing the Hi-
Tech Nurseries in each Forest Division in the
State Forest Departments for raising quality
planting stocks.

Development of the standards for the quality
planting materials is the demand of the hour.

Domestic forest certification mechanism needs
to be developed.

Research need to be conducted on shortening
of the rotation period of the important timber
species.

FLR models and techniques developed by the
different organizations need to be scaled up for
restoration of the degraded forest landscapes.

Regional cooperation of the Governments is
needed for sustainable management of Hindu
Kush Himalayan transboundary landscapes.
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e Suitable actions need to be initiated for
implementation of the REDD+ activities.

e Country specific volumetric equations for
important tree species need to be developed
with the involvement of research organizations.

® Domestic forestry carbon market needs to be
established and necessary recommendation
will be submitted to the Government for
taking necessary decisions.

® |CFRE has established carbon flux towers
for monitoring real-time carbon exchanges
between atmosphere and vegetation.
Networking of the carbon fluxes towers are
required for sharing of the data and knowledge
for devising suitable strategies for sustainable
land and ecosystem management.

® SlLEMbestpracticesscaledupby|CFRE under
the ESIP need to be adopted by the State
Forest Departments of the country as well as
neighbouring countries for forest landscapes
restoration and livelihood generation.

Dr. Promode Kant, Chairman, Expert Appraisal
Committee (INFRA-2), MoEFCC stated that
workshop was organized in a very effective way. He
flagged the following issues as deliberated during
the workshop:

® Domestic forest carbon market needs to
be established for promoting sustainable
management of forests and in achieving the
forestry sector target of the NDC.

e Participation of the neighbouring countries
in the workshop was useful for sharing their
knowledge and experiences in productivity
enhancement and same need to be adopted.

® Mol needs to be signed with the organizations
/ institutions of the neighbouring countries
for sharing of knowledge and learnings.

® Forest lands are diverted under the provision
of the Forest Right Act, and impacts of the
same on forest productivity need to be seen
by the policy makers.

® Bamboo and palm need to be included in
the forest definition that would be helpful in
getting carbon assimilation benefits.

Dr. Lulie Melling, Director, Sarawak Tropical Peat
Research Institute, Malaysia stated that forest
for future and conservation for future need to be
considered as one of the top priorities. She also
flagged the following issues as deliberated during
the workshop:

® Soil quality and better soil management need
to be considered for success of the sustainable
forest management.

® Bilateral cooperation needs to be promoted
for ecosystem management

® Better technology interventions are required
for better management of the natural
resources for fulfilling the demands and living
standards of the increasing population

® Space based tools and technologies need
to be adopted for biomass prediction and
mitigating climate change

Dr. Bhaskar S. Karky, Resource Economist and
Carbon Finance Specialist, ICIMOD, Kathmandu
stated that this workshop was very meaningful in
terms of sharing of knowledge and learnings on
SLEM best practices of ESIP and leanings of the
other countries. This workshop has contributed a
lot for south-south cooperation. He also flagged
the following issues as deliberated during the
workshop:

® External financial supports from the World
Bank for developing innovative tools and
techniques and scaling up of SLEM practices
is of immense importance for enhancing
ecosystem services and improving the forest
health.

® |India should take lead in establishment of
the Domestic Forestry Carbon Market and
neighbouring countries will also be benefitted
from it. Policy level recommendation need to
be given to the Government of India for
establishment of domestic forestry carbon market.

Dr. Anupam Joshi, Senior Environmental Specialist,
the World Bank thanked ICFRE for organization of
the workshop and also thanked all the delegates
for fruitful discussion in the workshop. He stated
that ESIP will be completed by 30 July 2023
and knowledge gained under this project needs
to be translated in to actions. He also flagged
the following issues as deliberated during the
workshop:

® India has rich history of forestry but where
we are today? Need to be re-looked for
addressing the challenges of climate change
and meeting national targets and international
commitments related to forestry sector.

® A complete package of guidance, knowledge
and practices need to be developed for
forestry carbon project.
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® ESIP has provided the ecological and
social benefits. Empowerment of the local
communities done under the project could
be one of the greatest achievements for
sustainable management of the ecosystem.

e® Skill and competency are needed for forestry
extension services, and policy reforms are
required for improving the forestry extension
services.

® Marginal farmers are depending on the forest
for theirlivelihoods, State Forest Departments
has to provide the extension services for
NTFPs, value chain and agroforestry so that
contribution of the forestry sector in GDP
could be enhanced.

e India has Agroforestry Policy in place since
2014 but uptake of this policy is not seen as it
was expected. Ownership of the agroforestry
is lacking at Ministry of Agriculture and
Farmer Welfare, and Ministry of Environment,
Forest and Climate Change. State Forest
Departments need to take the ownership of
the agroforestry.

® Potential of the agroforestry need to be
explored for sequestering atmospheric
carbon for mitigating climate change as well
as providing the carbon credits benefits to the
farmers.

® Carbon registry need to be developed in the
country and the World Bank is committed
to support the carbon registry under the
proposed TREE-D project.

® The World Bank is also contributing in the
emerging trend of OECM. Bank is discussing
with other donors to setup a platform for
SHARPER (South Asia Regional Platform

for Ecological Resilience), and all the key
ministries of the country would be brought
together under this platform to build the
action into conservation and bring more
harmony and piece building. Country would be
brought together for exchange of knowledge
and sharing of the learning for management
of the transboundary landscapes

® Regional trade on biological commodities
is increasing and global business model is
shooting up so country specific consolidated
approach need to be developed for trading.

® Some of the recommendations of this
workshop will be scaled up in the next phase
of ESIP that is TREE-D project.

At the end, Dr. R. S. Rawat, Project Manager, ESIP,
ICFRE proposed a formal vote of thanks to all the
delegates especially session chairs, panellists,
speakers, experts, national and international
delegates for their lively discussions and exchange
of knowledge and ideas on nursery management,
plantation and restoration techniques, enhancing
carbon sequestration potential of forests and
assessment of forest carbon stocks and SLEM
knowledge sharing for sustainable land and
ecosystem management in the country. He
also thanked to the World Bank and Ministry
of Environment, Forest and Climate Change,
Govt. of India for providing all kinds of support
for organisation of the international workshop.
He also thanked all the organisations and their
officers and staff including personnel of ICFRE
and FRI for their hard work and sincere efforts put
in for the successful organisation of the international
workshop on Agroforestry and Farm Forestry for
Sustainable Land and Ecosystem Management
under the Ecosystem Services Improvement Project.
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RECOMMENDATIONS OF THE
WORKSHOP

3.1. Nursery Management and Plantation Techniques for Productivity Enhancement

Availability of Quality Planting Material to the
stakeholders and quality standards of planting
stock for degraded sites needs to be ensured.

To exploit the true potential of the tree genetic
resources awareness of the tree growers to
retain trees for a minimum production cycle
need to be developed.

Domestic forest certification mechanism needs
to be developed.

Promoting use of short rotation crops to
encourage farmers in tree planting activities
with definite financial incentives.

Promoting mosaic clone cultivation to maintain
the genetic base and ensuring profitability for
the grower’s community and other stakeholders.

At least one Hi-tech nursery at a Forest Range
level needs to be established.

3.2. Forest Landscape Restoration Techniques for Improving Forest Quality and

Productivity

Use of pioneer tree species in restoring degraded
lands, stabilizing disturbed ecosystems and
ensuring better survival of climax species.

Adoption of Integrated Farming System (IFS)
including agroforestry practices in Forest
Landscape Restoration approaches.

Adopting innovative techniques like Restoration
Opportunity Assessment Methodology (ROAM)
to achieve Forest Landscape Restoration with
a flexible and affordable framework to rapidly
analyze degraded areas.

® Regional collaboration amongst collaborating

government and other partners, for restoring
mountain landscapes.

Promotion of local species with proper soil and
moisture conservation practices, and method
of planting for restoring degraded lands.

“Community Water Stewardship” on water use
planning need to be inbuilt in land restoration
projects.

3.3. Enhancing Carbon Sequestration Potential and Assessment of Forest Carbon Stocks

Expanding use of geospatial techniques in
mapping and monitoring biophysical parameters
for forest and plantation management and
accurate carbon stock assessment.

Promote REDD+ activities and financial
incentives in community-based forest
management for the enhancement of carbon
sequestration.

Promoting climate change mitigation and
adaptation practices in the AFOLU sector.

Strengthening of the national forest monitoring
system, implementation of REDD+ strategy,
participation in the voluntary carbon market.

Accessing finance from Green Climate Fund
for forest sector climate change mitigation
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and adaptation projects and leveraging
domestic financing through green bonds.

Forest and tree plantation programmes to
be more remunerative with definite market
for ecological services including mitigation/
adaptation to climate change and the market
aligned with Article 6 of the Paris Agreement.

Plantation owners should have long-term
management plan certified by accredited
agencies.

Indo Flux network needs to be developed by
bringing together all the institutions involved
in eddy covariance-based carbon flux
studies of forests in the country. Scientists/
researchers can use flux data to better
understand forest ecosystem functioning,

Dissemination

Broad agrifood system-oriented approaches
by integration, optimization, diversification
and innovations to be included in action plans
for sustainable land management.

Integrating various technical, social and
institutional approaches for landscapes
restoration including traditional water
harvesting structures and small land

irrigation systems like “Naulas”, for enhancing
contribution in building climate resilient
watershed.

Innovative approaches in PME (Participatory
Monitoring and Evaluation) with financial
autonomy in Gram Panchayat and Women
Aam Sabha to ensure regular flow of funds by
way of income generation.

Capacity building of the stakeholders and
sharing of knowledge on SLEM best practices
of local communities in sustained use of
natural resources and better management of
forest and land resources.

Scaling up and adopting SLEM best
practices (vermicomposting, application of
biofertilizers and biopesticides for integrated

and to detect trends in climate and carbon
sequestration.

Government of India need to promote its own
forest carbon market to incentivize small and
marginal farmers. Carbon credits generated
through these projects should be named
differently for the credits generated from
public and private lands.

Government of India should include bamboos
and palms in the forest definition for the
purpose of market mechanism under Article
6.4 of Paris Agreement and same need to be
communicated to UNFCCC. ICFRE can send an
aide-memoire to the MoEFCC on this issue.

Transboundary ecosystems in the South East
Asia region need to be protected.

3.4. Sustainable Land and Ecosystem Management (SLEM) Knowledge Sharing and

farm development for sustainable land
productivity, Wadi system- A tree-based
farming system, lac cultivation for livelihood
generation and biodiversity conservation, rain
water harvesting and augmentation of water
resources, system of rice intensification, and
Azolla cultivation) need to be promoted for
sustainable land productivity.

Entrepreneurship interventions in agribusiness
growth centres should be channelized for
livelihood growth.

Implementation of recommendations of
Roadmap developed for institutional and
policy mainstreaming of sustainable land and
ecosystem management in India to combat land
degradation and desertification.

Documentation and dissemination of standard
methodologies for the assessment of various
ecosystem services among the various
stockholders.

Promotion of practices like use of nets for
collection of Mahua flowers in Madhya Pradesh
need to be scaled up in other parts of the
country for prevention of forest fire.
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ANNEXURE- |
AGENDA OF THE WORKSHOP

Day 1: 22 March 2023

1400-1430 Hrs

Session - I: Inaugural Ceremony

Registration of the Delegates:

1430-1545 Hrs

Visit to the Museums of Forest Research Institute

1545-1645 Hrs

Opening Plenary

e Lighting of the Lamp

e Welcome Address by Mr. A. S. Rawat, Director General, ICFRE

e Address by Dr. Anupam Joshi, Senior Environmental Specialist, the World Bank

e Address by Mr. Pravir Pandey, Additional Secretary and Financial Advisor, Ministry of
Environment, Forest and Climate Change, Govt. of India

e Address by Mr. B. K. Singh, Additional Director General of Forest (Forestry), Ministry
of Environment, Forest and Climate Change Govt. of India

e Address by Chief Guest: Mr. Ashwini Kumar Choubey, Hon'ble Minister of State for
Environment, Forest and Climate Change

e \ote of Thanks by Ms. Kanchan Devi, Director (IC) & Project Director, ESIP, ICFRE

1645-1715 Hrs

Group Photo & High Tea

1715-1730 Hrs

Keynote Address: Rethinking Forestry for Planet People and Profit: Dr. Anupam Joshi,
Senior Environmental Specialist, the World Bank, New Delhi

Day 2: 23 March 2023
Session - II: Nursery Management and Plantation Techniques for Productivity Enhancement

0930-0955 Hrs

Chair: Mr. Bharat Jyoti, Director, IGNFA, Dehradun
Co-chair: Mr. Subhash Chandra, Chief Executive Officer, CAMPA, MoEFCC, Govt. of India

Nursery and plantation techniques: Dr. R.C. Dhiman, CIFOR-ICRAF

0955-1020 Hrs

Productivity enhancement of the forest plantations through planting stock improvement
- ICFRE initiatives: Dr. H.S. Ginwal, Dean (Academic), Forest Research Institute Deemed
to be University, Dehradun

1020-1045 Hrs

Recent advances in breeding, nursery and plantation techniques for enhancing
productivity in short rotation tree species: Dr. Mohan Varghese, Senior Principal Scientist,
ITC Life Sciences and Technology Centre, Bengaluru

1045-1110 Hrs

Nursery techniques for raising quality planting stock of Himalayan conifers: Dr. Sandeep
Sharma, Director, ICFRE-Himalayan Forest Research Institute, Shimla

110-1135 Hrs

Tea Break

135-1200 Hrs

Conservation and Sustainable Teak Forest Management in Thailand: Prof. Yongyut
Trisurat, Kasetsart University, Bangkok, Thailand

1200-1225 Hrs

Potential of Shorea roxburghii G. Don as forest plantation species and for rehabilitation of
degraded areas: Dr. Ho Wai Mun, Forest Research Institute Malaysia

1225-1235 Hrs

Session - llI: Forest Land Restoration Techniques for Improving Forest Quality and Productivity

Q&A and Discussion

Chair: Dr. Dhananjay Mohan, PCCF, Uttarakhand

Co-chair: Mr. Pankaj Agarwal, Deputy Director General of Forests, MoEFCC-IRO, Dehradun

1235-1300 Hrs

The potential of pioneer species to the restoration programme on degraded forest:
Dr. Rosdi Bin Koter, Forest Research Institute Malaysia

1300-1400 Hrs

Lunch Break
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1400-1425 Hrs

Leveraging innovative tools and technologies for accelerating forest landscape
restoration towards meeting 2030 Bonn Challenge commitment of India: Ms. Archana
Chatterjee, Programme Manager, IUCN-India

1425-1450 Hrs

Innovative financing mechanisms for restoring mountain landscapes in the Hindu Kush
Himalaya: Dr. Bhaskar S. Karky, ICIMOD, Kathmandu

1450-1515 Hrs

Forestrestoration efforts of community forestry in Nepal: Success stories from Province-1,
Nepal: Mr. Nabin Bhattarai, Hokkaido University, Japan

1515-1530 Hrs

Tea Break

1530-1555 Hrs

Rejuvenating landscapes - transforming lives in rural India: The Ecosystems based
Adaptation: Mr. Sandeep Jadhay, Director, WOTR, Pune

1555-1620 Hrs

Sustainable Land and Ecosystem Management Opportunities in Myanmar (Case
Studies on of Mangrove Ecosystem): Dr. Win Maung Aye, Assistant Director, Watershed
Management Division, Forest Department, Nay Pyi Daw (Myanmar)

1620-1645 Hrs

Restoration of degraded common lands: Ms. Himani Sharma, Programme Manager,
Foundation for Ecological Security, Anand

1645-1710 Hrs

Restoration of forest ecosystem services through eco-budget in Karnataka: Dr. M.
Balasubramanian, Assistant Professor, Centre for Ecological Economics and Natural
Resources, Institute for Social and Economic Change, Bengaluru

1710-1730 Hrs

Q&A and Discussion

1930 onwards

Cultural Evening and Workshop Dinner
(Venue: Seyfert Sarovar Premiere, Haridwar Bypass Road)

Day 3: 24 March 2023

Session - IV: Enhancing Carbon Sequestration Potential and Assessment of Forest Carbon Stocks

Chair: Mr. Rajesh Kumar, Former DDG & NSO/FSI
Co-chair: Dr. Nitin Kulkarni, Director, ICFRE-TFRI

0930-0955 Hrs

Assessment of carbon stock in India’s forests: Mr. Prakash Lakhchaura, Dy. Director
General, Forest Survey of India, Dehradun

0955-1020 Hrs

Role of AsiaFlux Network on measurement of carbon flux from tropical peatland: Dr. Lulie
Melling, Director, Sarawak Tropical Peat Research Institute, Malaysia

1020-1045 Hrs

Role of geospatial data in carbon monitoring in Cambodia, Malaysia, Philippines and India:
Dr. Ram Avtar, Associate Professor, Hokkaido University, Japan

1045-1110 Hrs

Forestry, land use and ecosystem services under the Green Climate Fund: Mr. Ben Vickers,
Land Use, Forests and Ecosystems Senior Specialist, Green Climate Fund, Songdo,
Incheon City, Republic of Korea

110-1125 Hrs

Tea Break

1125-1150 Hrs

Bhutan’s initiative on forest carbon assessment: Mr. Dawa Zangpo, Deputy Chief Forestry
Officer, Department of Forests and Parks Services, Ministry of Energy and Natural
Resources, Bhutan

150-1215 Hrs

Bangladesh initiatives on forest carbon assessment and ecosystem services valuation:
Mr. Zaheer Igbal, DCF, Bangladesh Forest Department

1215-1240 Hrs

Assessment of forest carbon stocks in Nepal: Mr. Thakur Subedi, Research Officer, Forest
Research and Training Centre, Ministry of Environment and Forest, Nepal

1240-1305 Hrs

Ecosystem services resulting from the Khasi Hills Community REDD+ Project: Mr. Tambor
Lyngdoh, Founding Chairman (Synjuk) Cum Community Conservator of Forest & Project
Director, Khasi Hills Community REDD+ Project, Meghalaya

1305-1400 Hrs

Lunch
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1400-1420 Hrs

Developing a domestic forest carbon market in India: Dr. Promode Kant, Chairman, Expert
Appraisal Committee (INFRA-2), MOEFCC, Govt. of India

1420-1435 Hrs

ISRO's initiative on measurement of forest carbon exchange - status, challenges and way
forward: Dr. Kiran Chand Thumaty, Scientist ‘F* and Head, Forestry Resources Division,
Forestry & Ecology Group, Remote Sensing Applications Area, National Remote Sensing
Centre

1435-1450 Hrs

Understanding carbon exchange of western Himalayan foothill forests though Eddy
Covariance measurement: Dr. Taibanganba Watham, Scientist/Engineer-SD, Indian
Institute of Remote Sensing, Dehradun

1450-1500 Hrs

Q&A and Discussion

1500-1515 Hrs

Tea Break

Session - V: Sustainable Land and Ecosystem Management (SLEM) Knowledge Sharing and Dissemination

Chair: Dr. Renu Singh, Director, ICFRE-Forest Research Institute, Dehradun
Co-chair: Mr. Pradeep Raj Karat, CEO State CAMPA, Odisha

1515-1530 Hrs

Advancing knowledge sharing and capacity building for restoring forests and landscapes:
Dr. lllias Animon, Forestry Officer, FAO, Bangkok

1530-1545 Hrs

Enhancing ecosystem services by building climate resilient watersheds: Mrs. Neena
Grewal, Project Director - Uttarakhand Decentralized Watershed Development Project-
I, Uttarakhand, Dehradun

1545-1600 Hrs

Forest landscape restoration under ESIP - success stories from the state of Madhya
Pradesh: Mr. S.P. Sharma, APCCF, Madhya Pradesh Forest Department, Bhopal

1600-1615 Hrs

ESIP initiatives in restoration of degraded forests in Chhattisgarh: Mr. Arun Kumar Pandey,
APCCEF, Chhattisgarh Forest and Climate Change Department, Raipur

1615-1630 Hrs

ESIP Learnings: Forest carbon stocks measurement and scaling up of SLEM best practices
in the states of Madhya Pradesh and Chhattisgarh: Dr. R. S. Rawat, Project Manager, ESIP,
ICFRE, Dehradun

1630-1640 Hrs

1640-1725 Hrs

Q&A and Discussion

Concluding Session: Wrap up and way forward

Panellist:

Mr. A.S. Rawat, Director General, ICFRE, Dehradun

Dr. Anupam Joshi, Senior Environmental Specialist, the World Bank

Dr. Promode Kant, Chairman, Expert Appraisal Committee (INFRA-2), MoEFCC
Dr. Lulie Melling, Director, Sarawak Tropical Peat Research Institute, Malaysia
Dr. Bhaskar S. Karky, ICIMOD, Kathmandu

1725-1730 Hrs

Vote of Thanks by Dr. R. S. Rawat, Project Manager, ESIP, ICFRE
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LIST OF THE PARTICIPANTS

ANNEXURE- Il

S.No.

Name of the Invitees

Email

Phone No.

Sh. Ashwini Kumar Choubey, Hon'ble Minister
of State, Ministry of Environment, Forest and
Climate Change (MoEFCC), Govt. of India

mos.akc@gov.in

+91-11-23794971

Sh. A.S. Rawat
Director General
ICFRE, Dehradun

dg@icfre.org

0135 2759382

Dr. Anupam Joshi
Senior Environmental Specialist
The World Bank, New Delhi

anupam@worldbank.org

9810505578

Sh. B.K. Singh
Additional Director General of Forest (Forestry),
MoEFCC, New Delhi

jkO36.ifs@nic.in

01120819290

Sh. Pravir Pandey
Additional Secretary & Financial Advisor,
MoEFCC, New Delhi

asfa-mef@nic.in

01120819316

Sh. Bharat Jyoti
Director, Indira Gandhi National Forest Academy,
Dehradun, Uttarakhand

director@ignfa.gov.in

0135 2757316

Sh. Subhash Chandra
Chief Executive Officer, CAMPA
MoEFCC, New Delhi

subhash.chandra@gmail.com

01124363974

Sh. Ashutosh
PCCF & HoFF, Department of Environment,
Forest & Climate Change, Bihar

pccfbihar@gmail.com

0612 2220125

Dr. Dhanajai Mohan
PCCF, Department of Forests, Dehradun,
Uttarakhand

pccfuk@gmail.com

0135 2746934
9410393913

10

Ms. Jyotsna Sitling
PCCF (Van Panchayat), Uttarakhand State Forest
Department, Dehradun

9717766074

Dr. Renu Singh
Director, ICFRE-FRI, Dehradun

dir_fri@icfre.org

0135 275267

12

Sh. Pankaj Agarwal
Deputy Director General of Forest
MoEFCC Integrated Regional Office, Dehradun

Moef.ddn@gov.in

0135 2713009

13

Sh. Rajesh Kumar

DDG Retd. NSSO & FSI

34, Dutta Enclave, Near Balliwala Chowk,
Dehradun

rajsusl@rediffmail.com

9411101670

14

Dr. Nitin Kulkarni
Director, ICFRE-TFRI, Jabalpur

dir_tfri@icfre.org

0761-2840010

15

Sh. Pradeep Raj Karat
CCF, Forests & Environment Department,
Bhubaneshwar, Odisha

affn.pccfodisha@gmail.com

9668815750

16

Dr. R.C. Dhiman
CIFOR-ICRAF, TOFI, Mohali, Punjab

dhimanramesh@yahoo.com

9927042364
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17

Prof. Yongyut Trisurat

Department of Forest Biology

Faculty of Forestry, Kasetsart University, Bangkok,
Thailand

fforyyt@ku.acith

18

Dr. H. S. Ginwal
Scientist ‘G’ & Dean (Academics)
FRI Deemed University, Dehradun

Ginwalhs@icfre.org

0135 2224452

19

Sh. Mohan Varghese
Senior Principal Scientist, ITC Limited, Bengaluru,
Karnataka

mvarghesel@rediffmail.com

20

Dr. Sandeep Sharma
Director-in-charge, ICFRE-HFRI, Shimla

Dir_hfri@icfre.org, sharmas@
icfre.org

9418129759

21

Dr. Ho Wai Mun

Branch, Forest Plantation Programme, Forestry
Biotechnology Division, Forest Research Institute
Malaysia (FRIM), Selangor, Malaysia

howaimun@frim.gov.my

22

Dr. Rosdi Bin Koter

Head of Forest Plantation Programme, Forestry
Biotechnology Division, Forest Research Institute
Malaysia, Selangor, Malaysia

rosdi@frim.gov.my

23

Dr. Archana Chatterjee
Programme Manager, IUCN-India
IUCN India Country Office, New Delhi

Archana.chatterjee@iucn.org

9810200484

24

Dr. Bhaskar Singh Karky
Programme Coordinator, REDD+ Initiative,
ICIMOD, Kathmandu, Nepal

Bhaskar.Karky@icimod.org

+977
9818372839

25

Mr. Nabin Bhattarai

Ph. D. Scholar, Graduate School of Environmental
Science, Faculty of Environmental Earth Science,
Hokkaido University, Japan

bhattarainabin5@gmail.com

+977
9851094972

26

Sh. Sandip Jadhav
Director, Watershed Organisation Trust (WOTR),
Pune, Maharashtra

sandip.jadhav@wotr.org.in

020 24226211

27

Mr. Win Maung Aye
Forest Department, Myanmar

winmgaye@gmail.com

28

Ms. Himani Sharma

Programme Manager

Foundation for Ecological Security, Anand,
Gujarat

himani@fes.org.in

8238065478,
9687606949,
9099798454

29

Dr. M. Balasubramanian

Assistant Professor

Centre for Ecological Economics and Natural
Resources, Institute for Social and Economic
Change, Bangalore

balasubramanian@isec.ac.in

9538909342

30

Sh. Prakash Lakhchaura
DDG (Training and Forest Inventory Division),
Forest Survey of India, Dehradun

prakash293@gmail.com

09412939806

31

Dr. Ram Avtar
Associate Professor, Environmental Earth
Science, Hokkaido University, Japan

ram@ees.hokudai.ac.jp

32

Dr. Lulie Melling
Director, Sarawak Tropical Peat Research Institute
(TROPI), Kota Samarahan Sarawak, Malaysia

luliemelling@gmail.com
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&3

Mr. Dawa Zangpo

Deputy Chief Forestry Officer

Department of Forest and Park Services, Ministry
of Energy and Natural Resources, Thimphu, Bhutan

dawazangpo2@moenr.gov.bt

34

Mr. Zaheer Igbal

Deputy Conservator of Forests

Resource Information Management System Unit,
Bangladesh Forest Department, Head office,
Agargaon, Dhaka, Bangladesh

z.igbal60@gmail.com, zaheer.
igbal@bforest.gov.bd

088 028181744,
088 017
1443750

B85

Mr. Thakur Subedi

Undersecretary, Forest Research and Training
Centre, Ministry of Forests and Environment,
Government of Nepal, Kathmandu

ecothakur@yahoo.co.in,
buddipoudel@gmail.com

36

Sh. Tambor Lyngdoh
Project Director, Khasi Hills REDD-plus Project,
Meghalaya

tamborlyngdoh70@gmail.com

9863082456

37

Sh. Felix Pde

Forestry Team Leader, Khasi Hills Community
REDD Plus Project, Mawphlang East Khasi Hills
Meghalaya

felixpdefelix@gmail.com

9774760458

38

Ms. Anne Patrie Lyngdoh

Project Associate, Khasi Hills Community
REDD Plus Project, Mawphlang East Khasi Hills
Meghalaya

annepatrie@gmail.com

6033048519

59

Dr. Promode Kant
Director, Institute of Green Economy, Dehradun

Pramode.kant@gmail.com

9873437021

40

Dr. T. Rakesh Kiran Chand

Sc/Engr - SF & Head,

Forest Resources Division, RSAA

National Remote Sensing Centre (NRSC-ISRO),
Dept. of Space, Hyderabad

kiranchand_tr@nrsc.gov.in,

4

Dr. Taibanganba Watham
Sci/Engr-SD, Indian Institute of Remote Sensing
(IIRS-ISRO), Dehradun, Uttarakhand

taibang@iirs.gov.in

9997702089

42

Ms. Neena Grewal

Project Director, Watershed Management
Directorate (WMD)

Dehradun, Uttarakhand

wmd-ua@nic.in
pdilsp-wmd.uk@gov.in

9412084346

43

Sh. S.P. Sharma

APCCF (GIM) & Nodal Officer, ESIP

Madhya Pradesh Forest Department, Bhopal
(M.P)

apccfgim@mp.gov.in

0755 2552401

44

Sh. Arun Kumar Pandey
APCCF (JFM & Policy Analysis) &
Nodal Officer, ESIP, Chhattisgarh

apccf-jfm.cg@gov.in,

9425254352,
7587011000,
8458891601

45

Dr.R. S. Rawat
Project Manager, ESIP, ICFRE, Dehradun

rawatrs@icfre.org

9456565525

46

Dr. Satya Prakash Yadav
Additional Director General of Forest (FC),
MoEFCC, New Delhi

adgfc-mef@nic.in

01120819180

47

Sh. Anand Kumar Prabhakar
DIG (RT), MoEFCC, New Delhi

or154.ifs@nic.]in

01120819375
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48 |Sh.R.K.Dogra ddg_admin@icfre.org 0135 2758295
Dy. Director General (Admin)
ICFRE, Dehradun

49 |Dr. Ratnaker Jauhari ddg_res@icfre.org 0135 2224836
Dy. Director General (Research)
ICFRE, Dehradun

50 |Smt. Kanchan Devi ddg_edu@icfre.org 0135 2758571,
Dy. Director General (Education) 2224832
ICFRE, Dehradun

51 |Dr. Sudhir Kumar ddg_extn@icfre.org 0135 2750693
Dy. Director General (Extension)
ICFRE, Dehradun

52 |Dr.R.K. Borah borahrk@icfre.org, 9435094399
Director, Rain Forest Research Institute, Deovan, |dir_rfri@icfre.org
Jorhat, Assam

53 [Dr. Yogeshwar Mishra dir_ifp@icfre.org 06512526140,
Director, ICFRE-IFP, Ranchi (Jharkhand) 2526150

54 |Sh. Anoop Singh dgfsi@fsi.nic.in 0135 2756139,
Director General, Forest Survey of India, 2754507
Dehradun, Uttarakhand

55 |Sh. Siam Muan Khan Guite agmu226@ifs.nic.in
AlG (GIM), MoEFCC, New Delhi

56 |Dr. Salil Kumar Tewari saliltewari@yahoo.com 9411791685,
Prof. & Head, Genetics and Plant Breeding, G. B. 7500241465
Pant University of Agriculture and Technology,
Pantnagar, Uttarakhand

57 |Dr. Lalji Singh lalji.singh2@gmail.com 9425510159
Professor, Department of Forestry
Indira Gandhi Krishi Vishwavidyalaya, Raipur

58 |Sh.S.P. Anandh Kumar anandhkumarspl6@gmail.com | 9417384414,
APCCF, Punjab Department of Forests & Wildlife 9149120855
Preservation, Mohali, Punjab

59 |Sh. Pramod G Krishnan pramod.krishnanOO@gmail. |09745808109
APCCEF (Vigilance & Forest Intelligence), com
Kerala Forests & Wildlife Department,
Thiruvananthapuram, Kerala

60 |Sh. Vinay Kumar vinaykumararies@yahoo.com (9866778288
APCCEF (IT & WP), Department of Forests,
Hyderabad, Telangana

61 |Ms. Meenakshi Joshi casfos.dd-mef@gov.in 0135 2754575
Principal, Central Academy for State Forest
Service, Dehradun

62 |Sh.V.R.S. Rawat rawatvrs@gmail.com 9412058405
Astt. Director General (Retd), ICFRE, Dehradun

63 |Dr. Rajesh Sharma adg_bccwicfre.org 0135 2224823
ADG (BCCQ), ICFRE

64 |Dr. A.N.Singh singhan@icfre.org 941173674
ADG (EM), ICFRE, Dehradun

65 |[Dr. Vinay Kant Misra adg_edu@icfre.org 0135 2224865
ADG (Education), ICFRE, Dehradun
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66 |Dr.PS Rawat adg_rpicfre.org 0135 2224807
ADG (RP), ICFRE, Dehradun

67 |Dr. Geeta Joshi adg_mpicfre.org 0135 2755221
ADG (Media & Extn.), ICFRE, Dehradun

68 |Sh. R. Arun Kumar sec@icfre.org 0135 2224867
Secretary, ICFRE, Dehradun

69 |Dr. Sumit Chakravorti adg_me®wicfre.org 0135 2224810
ADG (M&E), ICFRE, Dehradun

70 [Dr. N.K. Upreti upretink@icfre.org 9456597401
Group Coordinator Research, ICFRE-FRI,
Dehradun

71 |Ms. Richa Misra head_silva@icfre.org 0135 2224322

Head, Silviculture and Forest Management
Division, ICFRE-FRI, Dehradun

72 |Dr. Sangeeta Gupta guptas@icfre.org 9412055650
Scientist-G, ICFRE-FRI, Dehradun
73 |Dr. Dinesh Kumar kumard@icfre.org 0135 2224610

Scientist G, Silviculture and Forest Management,
ICFRE-FRI, Dehradun

74 |Dr.N.Bala head_ecology@icfre.org 0135 2224473
Scientist G, Forest Ecology and Climate Change
Division, ICFRE-FRI, Dehradun

75 |Dr. V.P. Panwar vppanwar@yahoo.com 9418037084
Head, Forest Ecology and Climate Change
Division, ICFRE-FRI, Dehradun

76 |Dr. Amit Pandey amiticfre@gmail.com 941035014
Scientist-G, Forest Protection Division, ICFRE-
FRI, Dehradun

77 |Dr. Manisha Thapliyal thapliyalm@icfre.org 0135 2224467
Scientist G, Silviculture and Forest Management,
ICFRE-FRI, Dehradun

78 |Dr. AN. Arun Kumar arun@icfre.org 080 22190157
Scientist G & Head, Silviculture and Forest
Management Division, ICFRE-IWST, Bangalore

79 |Dr. C. Buvaneswaran buvanesc@icfre.org 0422 2484198
Scientist G, ICFRE-IFGTB, Coimbatore, Tamil
Nadu

80 |Sh. Sushant Kumar adg_admin@icfre.org 0135 2224869
ADG (Administration), ICFRE, Dehradun

81 |Dr. Santan Barthwal head_gtp@icfre.org 9759594242

Head, Forest Genetics and Tree Improvement
Division, ICFRE-FRI, Dehradun

82 |Dr. Rajesh Kaushal kaushalrajeshl@rediffmail.com|9412439282
Principal Scientist, ICAR-IISWC, Dehradun

83 |Dr. JM.S. Tomar jmstomar@gmail.com 9410189222
Principal Scientist, ICAR-IISWC, Dehradun

84 |Dr. Parag M. Dhakate paragenetics@gmail.com 9997105767

CCF (Eco-tourism and Van Panchayat),
Uttarakhand State Forest Department, Dehradun

85 |Sh. Kamal Jeet Singh cfwppatna@gmail.com 8126682238
CCF (Working Plan), Department of Environment,
Forest & Climate Change, Government of Bihar,
Bihar
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86 |Sh. Vijai N. ccf.ajmrforest@rajasthan.gov. |045 2426740
CCF, Ajmer, Rajasthan Forest Department, in
Government of Rajasthan, Jaipur

87 |Sh.K.llango Up294@ifs.nic.in 0522 2204253
CCEF, Forest Department, Lucknow, Uttar Pradesh

88 |Sh. Abhilash Damodaran hp152@ifs.nic.in 9412050571
CF (Project), Himachal Pradesh Forest
Department, Shimla, Himachal Pradesh

89 |Smt. R. Yesodabai yesodabail8l@gmail.com 9440810150
State Silviculturist, Tirupati, Government of
Andhra Pradesh, Forest Department

90 |Sh. Aviroop Sinha Jhk179@ifs.nic.in 9412996855
DFO, Dumka, Forest Environment and Climate
Change Department, Jharkhand

91 |Sh.S. K. Awasthi sushilifs@gmail.com, addlI- 0135 2757741
Additional Director, Indira Gandhi National Forest |director@ignfa.gov.in
Academy, Dehradun

92 |Sh. Raj Kumar Bajpai apadmn@ignfa.gov.in, 7579001853
Additional Professor, Indira Gandhi National rajkumar.bajpai@ignfa.gov.in
Forest Academy, Dehradun

93 |Sh. Kalunge Gorakh Waman or200@ifs.nic.in, 0135 2750964
Associate Professor, Indira Gandhi National Forest|Kalungegorakh.waman@ignfa.
Academy, Dehradun gov.in

94 |Dr. Ruchi Pant ruchi.pant@undp.org 9810556540
Programme Manager, Environment, Energy and
Resilience, UNDP, New Delhi

95 |Sh. Kundan Burnwal kundan.burnwal@giz.de 8826653684
Senior Advisor-Environment, Climate Change and
NRM Programme, GIZ, New Delhi

96 |[Sh. Pradeep Wahule pradeepwahule@gmail.com 9412070660
Lecturer, Central Academy for State Forest
Service, Dehradun

97 |Dr. T. Beula Ezhil Mathi tbeulabalals@gmail.com 7579002412
Lecturer, Central Academy for State Forest
Service, Dehradun

98 |Sh. Ankit Gupta ankit.guptal8@gov.in; 9425758922
Scientist C, Central Academy for State Forest ankitgupta.moef@gmail.com
Service, Dehradun

99 |Sh. Amlendu Pathak amlendupathak86@gmail.com | 8805568238
Lecturer, Central Academy for State Forest
Service, Dehradun

100 |Sh. Kamal Pandey pandey.kamal@nic.in 9718671757
Deputy Director, Forest Survey of India, Dehradun

101 |Dr. Shilpa Gautam, gautams@icfre.org 9458190236
Project Coordinator, ESIP, ICFRE, Dehradun

102 |Dr. Gaurav Sharma drgaurav.zsi@gmail.com, nrc@ |0135-2756349
Officer-in-Charge, Zoological Survey of India, zsi.gov.in
North Regional Centre, Dehradun

103 |Sh.S.K. Singh singhsuddn@gmail.com 9897297712
Deputy Director, Forest Survey of India, Dehradun

104 |Dr. Avinash Jain, hod_fecc_tfri@icfre.gov.in, 07612840008
Scientist-F, ICFRE-TFRI, Jabalpur jaina@icfre.gov.in
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105

Dr. D. J. Das
Scientist-F, ICFRE-RFRI, Jorhat

dasdj@icfre.org

9435742252

106

Dr. Sanjeev Kumar
Scientist E, ICFRE-IFP, Ranchi

san.foreter@gmail.com

7547874750

107

Dr. N.K. Bohra
Scientist-C, ICFRE-AFRI, Jodhpur

bohrankicfre.org

02912729165

108

Sh. Prashant Kumar Jha
Consultant, GIM Directorate, MOEFCC, New Delhi

prashant.kjha@gov.in

9958974334

109

Sh. Naresh Kumar
Technical Officer, MOEFCC, New Delhi

01120819241

1o

Sh. P.S. Negi
Scientist-D, ICFRE-HFRI, Shimla

negips@icfre.org

9418160802

m

Dr. Shambhu Nath Mishra
Chief Technical Officer, ICFRE-IFP Ranchi

Shambhu5365@gmail.com

7717727714

n2

Dr. S. Sandeep
Principal Scientist, Kerala Forest Research
Institute, Peechi, Kerala

sandeep@kfri.res.in

0487 2690246

n3

Dr. M.P. Divya

Professor (Forestry), Controllerate of
Examinations, Tamil Nadu Agricultural University,
Coimbatore

divyamp@tnau.ac.in

9486312885/
8072335410

n4a

Dr. T.K. Kunhamu
College of Forestry, Kerala Agricultural University,
Thrissur, Kerala

kunhamu.tk@kau.in

0487 2438430

ns

Dr. K. Chandsekar

Head, Garhwal Regional Centre

G.B. Pant National Institute of Himalayan
Environment, Almora, Uttarakhand

kcsekar1312@rediffmail.com

9410344484

ne

Prof. Anshumali
Head & Professor, Dept. of Environmental Science
& Engineering, IIT-ISM, Dhanbad

anshumali@iitism.ac.in,
malijnu@gmail.com

9934556176

n7z

Dr. Nikhil Lele
Scientist (AED-BPSG-EPSA), Space Applications
Centre, SAC- ISRO, Ahmedabad

nikhillele@sac.isro.gov.in

2691-4006

n8

Dr. Dhirender Kumar

Assistant Professor, Silviculture and Agroforestry,
Dr. Y. S. Parma University of Horticulture and
Forestry, Nauni, Solan (HP)

dhirenderthakurOO@gmail.
com

7018026982,
8894953096

19

Sh. Sameer Kumar
Integrator, PRADAN, Bhopal

sameerkumar@pradan.net

0120 4800800,
01146560330

120

Sh. V Paul Raja Rao
Secretary, Bharathi Integrated Rural Development
Society (BIRDS), Nandyal, Andhra Pradesh

birdsorgndl@gmail.com

9849765762

121

Sh. S. Ravi Prakash Anand
Program Director, BIRDS Nandyal, Andhra
Pradesh

birdsorgndl@gmail.com

9440290429

122

Sh. Himanshu Dube
Insight Development Consulting Group, New Delhi

himanshu@idcg.co.in

9810788625

123

Dr. Isha Rana
Insight Development Consulting Group, New Delhi

isha@idcg.co.in

7831879667

124

Sh. Aneesh
Insight Development Consulting Group, New Delhi

aneesh@idcg.co.in

9910836888

125

Sh. Nishant Jain
IUCN India Country Office, New Delhi

nishant.jain@iucn.org
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126 |Sh. Ankit Rawat ankit.rawat@giz.de 7535053375
Advisor - Environment, Climate Change and NRM
Programme, GIZ, New Delhi
127 |Dr. Atri Shaw atri@vnvadvisory.net 9407277415
GIS Manager, Value Network Ventures Advisory
Services Pvt. Ltd., Bangalore, Karnataka
128 |Sh. Saurabh Babu
GIlZ, New Delhi
129 |Dr. Sumedha Sharma Sumedha.sharmalO2@gmail. 9907211928
Procurement and Financial Expert com
ESIP-PIU, M.P.
130 |Dr. Swati Moghe Gimswati2020@gmail.com 9479864409
Social Development and Community Mobilization
Expert, ESIP-PIU, M.P.
131 |Dr. Shivkumar Kourav Sk.kourav@gmail.com 7987298868
(Forestry and Ecosystem Services & Knowledge
Management Expert)
ESIP-PIU, M.P.
132 |Dr. Charan Singh charans@icfre.org 0135 222 4547
Extension Division, ICFRE-FRI, Dehradun
133 |Dr. Rajiv Pandey pandeyricfre.org 0135 2224811
Head & Scientist -E, Forestry Statistics Div.,
ICFRE, Dehradun
134 |Sh. A.K.Sinha, Head, IT Div., ICFRE aksinha@icfre.org, head_ite@ |9829587015
icfre.org
135 |Ms. Ismita Nautiyal, Scientist-E, RP Div., ICFRE ismita@icfre.org 9412917065
136 |Sh. Jatender Singh, Scientist-D, IT Div., ICFRE jatender@icfre.org 9412910739
137 |Sh. Sudhir Kumar, Scientist-C, IT Div. sudhirk@icfre.org 9458396688
138 |Dr. Sanjay Singh, Scientist-E, ICFRE sanjaysnicfre.org 8839937754
139 |Dr. Krishna Giri, Scientist-D, COE 8471937519
140 |Dr. Gaurav Mishra, Scientist-D, ICFRE 8318435931
141 |Sh. Muthu Prasad T., Scientist-B, ICFRE 8903731670
142 |Dr. Manish Kumar, Scientist-B, EP Div., ICFRE kumarm@icfre.org 9412054591
143 |Dr. Vishvaijit Kumar, Scientist-E, EM Div., ICFRE vishavjit@icfre.org 9412050898
144 |Sh. Chandra Sharma, Scientist-C, EM Div., ICFRE |sharmac@icfre.org 9458123980
145 |Dr. Shailendra Kumar, CTO, RP Div,, ICFRE shailendrakeicfre.org 9410102149
146 | Dr. Sunil Waman Bhondge, CTO, Edu., ICFRE bhondgesw@icfre.org 9418013291
147 |Sh. R.K. Mishra, CTO, M& Ext, Div., ICFRE rkmishra@icfre.org 0135 2224808
148 |[Dr. Arun Kumar Thakur, Consultant, ESIP, ICFRE arun_wii@yahoo.co.in 8445387156
149 |Dr. Md. Shahid, Consultant, ESIP, ICFRE mdshahidO7@yahoo.com 9411762435
150 |Sh.Umang Thapa, Consultant, ESIP, ICFRE umang.23.oct@gmail.com 9997519350
151 |Sh. Girish Khanduri, Consultant ESIP, ICFRE consultant.icfre@gmail.com 9837716846
152 |Dr. Nepolion Borah, Consultant, ESIP, ICFRE nepolionborah@gmail.com 9395211717
153 |Dr. Sunil Prasad, M&E Consultant, ESIP, ICFRE sunbhattl2@gmail.com 7895913710
154 |Sh. Monish Mullik, Sr. Consultant, COE, ICFRE mmullickl@rediffmail.com 9837077517
155 |Dr. Sandeep Pandey, Sr. Consultant, COE, ICFRE |sandeep27pandey@rediffmail. 9165266043
com
156 |Dr. Ram Kumar Singh, Sr. Consultant, COE, ICFRE |ramunccd@gmail.com 9990096437
157 [Sh. Subhash Godiyal, Consultant, ESIP, ICFRE slemfc@gmail.com 9756447873
158 |Dr. Jawaid Ashraf, Scientist, M&E Div., ICFRE jawaid@icfre.org 9410394438
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159 |Sh. Aman Sharma, SRF, ESIP, ICFRE aman141193@gmail.com 7017277362
160 |Dr. Sachin Verma, SRF, ESIP, ICFRE sachinsilvi@gmail.com 9459524772
161 |Sh. Hariom Barmaiya, SRF, ESIP, ICFRE barmaiyaji@gmail.com 9340198605,
9479790993
162 |[Ms. Vijaya Ratre, ICFRE-FRI ratrev@icfre.org 7697602322
163 |Dr. Shruti Godhara, ICFRE-FRI 9350072911
164 |[Dr. Parmanand Kumar, ICFRE-FRI pkumar@icfre.org, 0135 2224482,
parmanand30@gmail.com 7579210296
165 |[Sh. Shankar Sharma
Assistant Director, Rajbhasha, ICFRE
166 |[Ms. Indu Batra, MOEFCC indubatra@nic.in 9999335804
167 |Ms. Kavita, MoEFCC KavitabistOO2@gmail.com 9136464749
168 |Ms. Aparna Pandey, UNDP
169 |Ms. Anindita Debnath, WII
170 |Sh. Vishal Singh, CEDAR, Dehradun vishal@cedarhimalaya.org 9412506263
171 |Dr. Arvind Bigzalwar, VCSG UUHF arvind276@rediffmail.com 9412983808
172 |Dr. Amol Vasishta, VCSG UUHF druuhf2018@gmail.com 8849909047
173 |Ms. Trishla Shaktan, ICFRE 7807222669
174 |Ms. Aishwarya Negi, ICFRE 8894918626
Participation in Virtual Mode
175 |Mr. Ben Vickers bvickers@gcfund.org
Land Use, Forests and Ecosystems Senior
Specialist, Green Climate Fund, Republic of Korea
176 |Mr. lllias Animon illias.animon@fao.org
FAO Regional Office, Asia- Pacific, Bangkok
177 |Sh. Abhishek Kumar abhishek259kumar@gmail.
com
178 |Sh. M.R. Baloch dir_afri@icfre.org
Director, ICFRE-AFRI Jodhpur
179 |Sh. Anil Sethy, ICFRE aksethy@icfre.org
180 |Sh. Anshuman Das, ICFRE das_a@icfre.gov.in
181 |Sh. Anub Paljor, UNDP anub.paljor@undp.org
182 |Ms. Anwesha Sarma, UNDP anwesha.sarma@undp.org
183 [Sh. Ashish Pandey ashishpandeyO501@gmail.
com
184 |[Sh. Atul, ICFRE atulicfre260@gmail.com
185 |Dr. B.P. Tamta, ICFRE-FRI, Dehradun tamtabp@icfre.org
186 |Sh. Samir Baidya, CCF REWP, Assam ccf.rewp.assam@gmail.com
187 |Sh. Dashrath Sirsat, UNDP, New Delhi dashrath.sirsat@undp.org
188 |Sh. Devendra Kurrey, Consultant, ESIP, ICFRE devendrakurrey95@gmail.com
189 |Dr. Dheeraj Kumar, ICFRE-TFRI, Jodhpur jaikeshev39@gmail.com
190 [Ms. Diksha, ICFRE-AFRI, Jodhpur dikshafri@gmail.com
191 |Dr. A. C. Surya Prabha, ICFRE acsuryaprabha@icfre.org
192 |Dr. A. K. Tripathi, FRI (DU), Dehradun aktripathifri@gmail.com
193 |Dr. Hari Om Saxena, ICFRE-TFRI, Jabalpur hariomsaxena8l@gmail.com
194 |Dr. Naseer, ICFRE-TFRI, Jabalpur mohammadn@icfre.gov.in
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195 |Dr. Ranjana Yadav, ICFRE ryadav@icfre.org

196 |Dr. T.N. Manohara, ICFRE-IWST, Bengaluru tnmlabiwst@gmail.com

197 |Dr. Vineet Kumar, ICFRE-FRI, Dehradun editortrendscarbo@gmail.com

198 |Dr. Deepika, ICFRE-TFRI jangamdeepika24@gmail.com

199 |Dr. Fatima Shirin, ICFRE shirinf@icfre.org

200 |Dr. Nemit Verma, GIM Directorate, MoEFCC nemitverma@gmail.com

201 |Dr. Nidhi Mehta, ICFRE-TFRI mhta.nidhi@gmail.com

202 |Dr.S.S.Samant, Former Director, ICFRE-HFRI samantss2@rediffmail.com

203 |Dr. V.K. Varshney, ICFRE-FRI vinayvarshney5@gmail.com

204 |Dr. Vipin Parkash, ICFRE-FRI bhardwajvpnpark@gmail.com

205 |Dr. C. Kunhikannan, Director, ICFRE-IFGTB dir_ifgtb@icfre.org

206 |Dr. Nanita Berry, ICFRE-TFRI naniberi96@gmail.com

207 |Dr. Narasimhamurthy, IPRITI nmurthy@ipirti.gov.in

208 |Dr. V.K. Upadhyay, ICFRE-IWST upadhyayvkeicfre.org

209 |Forest Survey of India dgfsi@fsi.nic.in

210 |Students, FRI (DU), Dehradun 1968cpt@gmail.com, fridu@
gmail.com

211 |Ms. Hemlata Bhardwaj, GIM Directorate, MoEFCC |hemlataO8aug@gmail.com

212 |Dr. Hukum Singh, ICFRE-FRI hukum@icfre.org

213 |Scientist, ICFRE-IFP Ranchi basant303@gmail.com

214 |Scientists, ICFRE-AFRI, Jodhpur itcellafri@gmail.com

215 |Dr. K. Panneer Selvam, ICFRE-IFGTB, Coimbatore |panneer@icfre.org

216 |Sh. Khaling Silvia daarhongshang333@gmail.
com

217 |Sh. M. Rajkumar, ICFRE-TFRI, Jabalpur rajinecol@gmail.com

218 |Sh. Manish Kumar Vijay vijaym@icfre.org

219 |Dr. Mayank Trivedi, GIM Directorate, MoEFCC mayanktrivedi@gov.in

220 |Merensangla sangsanglkr25@gmail.com

221 |Dr. Sanjay Kumar Shukla, MoEFCC

222 |Sh. Vazir Singh, MoEFCC

223 [Ms. Neelu Singh, ICFRE-TFRI, Jabalpur groupco_tfri@icfre.org

224 |Dr. Pramod Tiwari, ICFRE-TFRI, Jabalpur pramod.65.up@gmail.com

225 |Sh. R. K. Meena, ICFRE-FRI, Dehradun rajnrcpb@gmail.com

226 |[Sh. Rahul Yaday, ICFRE-FRI, Dehradun yadav.9394rahul@gmail.com

227 |Dr. Ranjeet Kumar, ICFRE-HFRI, Shimla ranjeet@icfre.org

228 |Ms. Rathna V, ICFRE-IFP, Ranchi rathnav509@gmail.com

229 |Sh. Digvijay Rathod, ICFRE-TFRI, Jabalpur rddigvijay@gmail.com

230 |Ms. Riya Tyagi riyamicrol59@gmail.com

231 [Ms. Ruby S. Kujur, ICFRE-IFP, Ranchi kujur.ruby@gmail.com

232 |Sh.S.R. Baloch, ICFRE-AFRI, Jabalpur balochsr@icfre.org

233 |Sh. Sandeep Dhaundiyal sandeepdhaundiyal007@gmail.
com

234 |Dr. A. Shanthi, ICFRE-IFGTB, Coimbatore shanthia@icfre.org
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235 |Ms. Sonali Ghosh, CCF, Assam Forest Department |ccf.rewp.assam@gmail.com
236 |Dr. Surendra Singh Bisht, ICFRE-FRI, Dehradun ssbchem@gmail.com
237 |Sh. Subrato Paul subrato.paul@nic.in
238 |Sh. Tanuj Nagpal, UNDP- India tanuj.nagpal@undp.org
239 |Scientists, ICFRE-TFRI, Jabalpur tfrijabalpur@gmail.com
240 |Sh. V. S. Rajan, ICFRE-IWST, Bengaluru V_srajan@yahoo.com
241 |VC Room, ICFRE-TFRI, Jabalpur dir_tfri@icfre.org

242 |Sh. Vedpal Singh, ICFRE-FRI, Dehradun singhvp@icfre.org

243 |Sh. Vikram Yadav, UNDP, New Delhi vikram.yadav@undp.org
244 |Sh. Yogesh Kumar yk45888@gmail.com
245 |Sh. NPS Nain, Consultant, ESIP, ICFRE

246 |Sh. R. Bisen, Consultant, ESIP, ICFRE

247 |Sh. Devender Kurrey, Consultant, ESIP, ICFRE

248 |Dr. Nivedita M. Thapliyal, Consultant, ESIP, ICFRE
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ANNEXURE- IlI

PRESENTATIONS OF THE WORKSHOP SPEAKERS

Keynote Address

Rethinking Forestry for Planet People and Profit: Dr. Anupam Joshi, Senior
Environmental Specialist, the World Bank, New Delhi

WHY RETHINK?
Challenges and Opportunities are compelling

~ 25% of Land Area but <2% to GDP
Low forest growth rates

~ 300 Million, mostly Poor &
Vulnerable Forest Dependent

Declining Ecosystem Services
Water, Pollinators, Soil

Linked International Commitments
GBF (30%), NDC, BONN Challenge

ad

WHY RETHINK?

Rethinking Approaches for Forestry

To Maximize ﬁesilience Edaptation itigation benefits

* Revisit Policy and Institutional set up
* Focus on Outcomes and not Inputs
* Build Forest Extension Services and Certification
- * Focus on Technical Aspects

More Income for Marginal Farmers  Quality Planting Material (reforestation/agroforestry),
Improved Water Security & Availability package of practices

* Invest in new skills and competencies including domestic
carbon trade market

* Develop end-to-end Market Linkages

* Review regulations and improve ease doing of business
(agroforestry)

. . « Enroll private sector for settin NTFP/agroforestry value
Large Carbon Sink through Sequestration chainsp W in up /2 yvau
Green Jobs with Low/Negative Emissions

Alternative Sources for Food & Nutrition
Overcoming Industrial Wood Deficit

el ¢ Ja

Take advantage of

* 37.33 Mha land available for tree cover
enhancement (TOF)
Agriculture Statistics at a glance 2021
« Agroforestry could contribute nearly 25% of NDC
sequestration target and generate significant
carbon credits
* About 30 Mha open forestland available for
restoring
+ Green jobs and ecosystem services just by
targeting 1/3" area
* Growing global demand of wellness markets
and ecotourism
* Support research, innovation and marketing of
biological commodities

Thank you
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1. Nursery and plantation techniques: Dr. R.C. Dhiman, CIFOR-ICRAF

Nursery and Plantation
Techniques

R C Dhiman

dhimanramesh@yahoo.com
9927042364

Nurseries-Introduction
Long history of raising plantations and
nurseries in India
Tendency increasing to use improved
cultivars and varieties
Seed origin propagation is in transition to
clonal propagation in QPM production
Good progress in nursery production
techniques for select species

Improved controls on handling QPM
between production and field planting

Mother material

]

J

Root-shoot cutting

17-22 cm below the root
collar and 2-3 cm above
collar with diameter of
>1 cm

RSO

Understanding QPM

Growth QPM-D efinition
* Nursery produced disease free,
/B . L
physically sound, and physiologically
ST ‘RGP EEEE——) . . :
N active planting stock; raised through seed
or vegetative reproductive material from
\ known mother material; with potential of
Survival high field performance
Material Attributes Performance attributes
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Nursery Techniques specific to
* Species and site specific
* Reproduction material
* Propagation method ? METHOD
* Propagation environment ?
* Production cost ?
* Handling
* Planting
Understanding Juvenile-mature
phase through euca rooting
cuttings
&
Leaf. cutting
. " 4
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Plantations-introduction

Initial plantations by forest department on
forest land, currently majority on non forest
land

* Rotation is gradually reducing

Excellent progress in productive plantations for
panel products, veneers, paper and pulp, etc.

Fast growth and high productivity

Precision agri-silviculture(Agronomy+Silv)
helping in improving plantation productivity

Purposes of raising forest
plantations

* Initiated attempts for quality timber
production, extended to restoration,
firewood and fruit producing species

 Also for protection, enhancing
biological diversity, other ecosystem
service including socio-economic,
environmental etc.

Plantation techniques

» Effective land preparation

* Planting to the final harvest density with
attempts to get zero mortality

* Regular earth work

» Effective weed control

* Intercropping

* Tending operations especially pruning

* Harvesting including uprooting of the stumps
* Immediate clearing lops/tops and replanting

Plantations for
wood production

Other purposes-Forest plantations

Land preparation
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Plantation
Protection

Plantation culture becoming an art

—
\

Rotation —dynamic and
evolving

* Opportunistic Rotation -is a harvesting
period decided by the tree growers based
on perceived opportunities and self

needs.
Conclusion: Keeping plantation
in active growth
ENHANCING ECOSYSTEM SERVICES BY 55 ANNEXURE- 1l

IMPROVING FOREST QUALITY AND PRODUCTIVITY,
AND SLEM KNOWLEDGE DISSEMINATION









































































































































































































