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Foreword

The Institute has, over the years, established an impressive foundation 1o plan and build a successful
future, And as the reporting period (2006-07) provided opportumity to introspect en the progress and
achievements of X plan period, it also helped os to keep up the momentum and prepare 10 take up
those topical and necd based research areas whose results show increasing societal permeability.

In the above conrext, fallowing a thoreugh consultative process and invelving a wide range of
stakeholders, the Instiute came up with the VISION-2015 document. The vision envisages bringing
in qualitative difference of approach through various mechanisms. These include, among others. 1)
strengthening institutional collaboration and ii) increased stakeholder's involvement. Bath the above
key approeches will scale up Institutes” outreach. While this exercise has provided adequate opporunity
for a range of stakeholders to express their views on priority research areas, it also was a learning
process for the Institute faculty and researchers.

The priority research areas and policy problems were deliberated upon during Scientific Advisory
Commiittee Meetings and keeping in view the expertise of the Institute faculty, a perspective plan of
research and development activities for X1 plan period was developed, Watershed Processes and
Management, Biodiversity Conservation, Environmental Assessment and Management, Socio-
ecanomic Develapment and Biotechnolegical Applications are the identified thematic thrusts for the
Institute. Knowledge product and capacity building will be the inbuilt component for all the above
themes.

Development of an approach, first of s kind in India, for monitoring active landshide and
glacier retreat using kinematic GPS surveys, institutionalization and upscaling of rechnology
backstopping and capaeity enhancemnent for sustainable agricultural development within the tribal
arcas of north-=ast region; strengthening of ex-situ conscrvation efforts through improvement off |
sced germination and in vitro protocols of selected high value taxa, formulation of UNESCO-MAB |
Met documents for Kanchendzonga and Manas Biosphere Reserves, and development of strategy
andaction plan for ecotourism promotion in the Nanda Drevi Biosphere Reserve were notable research
achisvements,

Dissernination of B & D packages and capacity building of a range of stakeholders in ToT mode
through ) crganization of training programmes/orientation courses on environment-friendly rural
technologies, i) biodiversity conscrvation, and iil) difaster management, were some of the major
achigvements for promoting outreach,

The Institute duly recognizes the importance of developing synengy with relevant organization
and State Government Agencies in the Indian Himalayan Region, A major initialive in this divection
included reorientation of its approach to facilitate extra mural funding under Intégrated Eco-
development Research Programme (IERP). The reorientation further strengthens synergy of [ERP
projects with identified thematic thrusts and regional priorities of the Institare and envisages integrating
GBEPIHED generated data sets with those emanated from IERF projects, |

The Institute thanks all those persons who provided suggestions and directions for effective

mmplementation of Insttute programmes.

(Uppeandra Dhar)
Director
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Major Achivements (2006-07)

1.  Developed VISION — 2015 document based on a series of brainstorming meetings and
stakeholders' consultation across the HOs and Units of the Institure. Prioritization of
stakcholder driven R&D activities and development of Rolling Plan of activities for X1
Plan Period for the Institute,

2. Development of approach. first of its kind in India, for monitaring of active landslides and
glacier rerreat using kinematic GPS survey.

3. Documentation of indigenous knowledge and practices relating to: (i) fermented food and
beverages, medicinal plants use in health care, pastoralism, and post harvest practices among
tribal communities of Uttarakhand; (i) natural resource management and seed storage
practices in selected cthnic communities of Arunachal Pradesh; (7ii) best management
practices in shifting enltivation; and (iv) fallow management practices among the Tangkhuls
of Manipur,

4. Instimtionalization and up-scaling of technology backstopping and capacity enhancerment
tor sustainable agricultural development based on simple rural technologies within the tribal
arcas of north-east region; and review and analysis of study report on shifting cultivation
by Task Force Commission {constituted by GOT).

5. Strengthening of evsiti conservation efforts through: (i) improvement of seed germination
of Angelica glauca and Sausstirea costus; (1) development of i vitre propagation protocals for
Rhododendron maddeni and Dendrocalamus hamiltonis: (iif) Aeld tansfer of tisswe culfure and
conventionally propagated plants of important Rbododendron spp. of Sikkim in Rare and
Threatened Plant Conservation Park’ of Zoological Park, Gangtok; and (iv) characterization
and improvement of tea through biotechnological tools,

6. Further strengthening of wasteland restoration activities in identified locations across THR
through: (i) SWEET demonstrations; (if) Silvi-pasture development; (iii) sacred landscape;
{iv) school conservation models; and (V) catchment area treatment.

7. Formulation of UNESCO-MAB Met nomination documents for Kanchendzonga (Sikkim)
and Manas [Assam) Biosphere Reserves. And, preparation of feasibility document for
proposed Tawang-West Kameng Biosphere Reserve (Arunachal Pradesh),

& Developed strategy and action plan for (i) ecotounsm promotion in Nanda Devi Biosphere
Reserve; (i) sustainable development of bioresources in a selected developmental block
of Almora; {iii} cultivation package on sea buckthom (Hippophae rhamnoides); and (iv) EIA/
EMPF plans for hydropower projects in western Himalaya.

9. Dissemination of R&D packages and capacity building of a range of stakeholders in ToT
- mode through - organization of over 50 training programmes/orientation workshops on
cnvironment-friendly rural technologies. biodiversity conservation education, NRM, and
disaster management. Also, iniriated a rural technology centre in Kedarnath valley,
Uttarakhand.

.;;|




EXECLTIVE SUNMARY

EXECUTIVE SUMMARY

The institute with a strong commitment for
sustainable development of Indian Himalayan
Fegion (IHR) is the only Institute of its kind,
which addresses physical, biological, social and
eeonomic issues of the region and its people in
an integrated manner. The R&D mandate of the
Institute 15 broad and covers all the Facets of
environment and development. Towards
achieving this, the Institute follows
multidisciplinarity and integration as the guiding
principles. The emphasis on interlinking of
natural and social sciences 15 the major thrust
of -all the programmes in the Institute. In this
cffort, special attention is placed on the intricate
balance between fragility of mountains,
indigenous knowledge and sustainable use of
natural resources. Design and implementation
of R&D activities on priority environmental
problems; development and demonstration of
best practices, technology packages and delivery
systems for improved livelihood of the people
are the core issues covered under most
programmes in the Institute. To achieve this,
effores are made to keep a balance of Research,
Demonstration and Dhssemination activities. A
brief summary of R&D activities of the
Imsritute during the reporting vear 2006-07 is
ag lollows:

Land and Water Resource Management
(LWRM)

The research activities of the LWRM caore
programme revolved around the central theme
of land and water resource management
practices, Among the research activities, focos
was to: (1) understand traditional svstems of soil
and water conservation (SWC) in prevailing
agricultural practices (i.e., bench terrace systems

in central Himalaya and jhum cultivation in NE);
(11) water sustaimability studies (water availabality
and vse partern in Kumaun Himalava); and (iit)
trends of glacier retreat (Gangotri, Thelu,
Dokryani and Milam glaciers), in the western
Himalaya, Through use of Global Positioning
System (GPS) geodesy with permanent and
campaign mode survevs for quantification of
tectonic deformation and landslide monitoring,
datasets were further strengthened for surface
mapping and landslide monitoring. The
demonstrations included: (i) modification and
scaling up of Sloping Watershed Environmental
Engincering Technology (SWEET) package for
rehabilitation of community wastelands in
Kumaun region; and (i1) implemeniation of
Village Environment Action Plan (VEAP) in &
mode] village under a joint programme with
MCC  namely ‘'Operation  FPARADE"
Dissemination of R&ED outcome was ensured
through field trainings on SWC, warter recharge
using catchment treatment approaches, nursery
development and plantation.

Sustainable Development of Rural
Ecosystems (SDRE)

The SDRE core programme considered
documentation of resource dependency and use
pattemns in the different parts of the Himalayan
region as a major focus. In eastern Himalaya,
the information was generated among selected
tribal communities and in the central Himalaya
on settled rural ecosystems, with particular
reference to agriculneral production and strategy
for sustainable development. Use of pastures by
migratory livestock was also investigated,
Setting-up of demonstrations for restoration/
rehabilitation of degraded ecosystems in
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participatory manner were stressed during the
vear. A collaborative programme on Bhimtal
lake catchment restoration wasg carried out with
Lake Development Authority, Govr. of
Uttarakhand. Further, realizing the need of
technology transfer to a range of stakeholders
across the THR capacity building programme
through Rural Technology Centers (RTCs) at
Institute HOs, Kosi-Almora and regional wnirs
{i.e., Technolegy Park at Maletha village,
Garhwal Himalaya; Demonstrations at
Midphu, ltanagar) were conducted in a ToT
made.

Conservation of Biological Diversity
(CBD)
During the reporting period, CBD core
programume of the Institute atbernpted o (i) up-
date the database on Himalavan bioresources,
{ii) underrake intensive assessment of
biodiversity in biodiversity rich areas; (iii}
strengthen ficld gene-banks as demonstration and
training sites; and (iv) promote conservation
educarion in participatory manner, Consolidation
of information for Himalavan temperate plant
families improved the understanding on endemic
diversity. Database was also strengthened for the
identified Himalavan Biosphere Reserves (BHRs)
s0 as to address their research and management
issues, Development of UNESCO nomination
documents for Manas (Assam) and
Kanchendzonga ($ikkim) BRs was amongst the
major achievements. The activities for
establishment of gene banks at institute HQs
and regional units (Sikkim & HP) were further
strengthened through R&D interventions.
These sites were used extensively for teaching,
training and demonstration to different target
groups. Ex-sifn conservation efforts were also
sirengthened through laboratory based studies
on seed, tissue culture and biochemical
investigations on important plants. Promation
of conservation education in school/ college
students and teachers was achieved through

orientation courses and training workshops.
Organization of biodiversity assessment
campaign and execution of programme to
ensure participation of vouth in weather and
biodiversity monitoring was major cutreach
activiry,
Ecological Economics & Environmental
Impact Analysis (EE & EIA)

The Himalayan moentaing are fragile and
sensitive with regards to local, regional and
global changes. The developmental activities that
arc taking place in the region have both negative
and positive impacts on surrounding
environment, Therefore, understanding these
impacts and measuring their magnitede to
suggest miitigation plan is a challenging task.
Activities of this core programme were therefore
focused on assessing impact of tourism on
ccosystermn with particalar reference to municipal
waste generation and air quality in selected
destinations in Uttarakhand and HF, social and
ecological consideratioms in ETA of hydropower
projects in western Himalaya, impact assessment
of alternative land uses (tea cultivation), and
impact of land use and land cover on water
quality of springs in Untarakhand hills, Successfal
completion of activities relating o rapid EIA
and formulation of environmenial management
plans for hydropower projects and silvi-pasture
development took place during the reporting
period.

Environmental Physiology and
Biotechnology (EPB)

Environmental control on plants’ responses and
adapration mechanism of plants to the changing
environment is 3 very fascinating branch of
science. Such an understanding enahles us o
develop strategies not only to maximize plant
productivity but also to devize suitable actions
to achieve the conservation goals, Duning the
reporting period, the core activities were focused



on understanding the factors that govern the
orverall productivity and functioning of plants.
Physiclogical and biochemical investigations for
development of propagation protocols for
selected economically important plants were also
adeguately attempted, The use of chemicals on
improvement of root formation in cuttings was
apphed for plant propagation. Considering the
need of improving plant survival and increasing
production, the role of microorganisms remained
a major focus of investigations. Several bacteria,
wisolated from different tyvpes of soil were
developed as inoculants o achieve improved
survival and growth of in #ire raised plants. The
microorganisms #olated from various sources
are being maintained under laboratory conditions
for further investigations.

Institutional Networking and Human
Investment (INHI)

Rehabilitation of degraded lands with a blend
of science and religion, and also through capacity
building of local communities remained the
major thrust of INHI core programme in 2006-
07. Through the Integrated Eco-development
Research programme (IERP) R&D work was
fostered across the Universities! Institutions/
MGOs in the IHR. An IERF coordinated
progearme entitled * Saored values, eco-restoration
and consenaarion fnitiarives in the Indion Himolavan
regron” was also strengthened in 5 states (namcly,
Uttarakhand, Himachal Pradesh, Assam,
Meghalaya and Arunachal Pradesh) of the THR,
In all, 114 projects are currently on-going in ten
States of IHR. Conducting IERP woarkshops to
identify prospective Pls in the [HR and on-site
training programmes are the regular activities of
the Core, Strengthening of Library and
Information Centre through subscription of
Research Journals and Books. publication of
EMNVIS Bulletin and ENVIS Newsletter, and
upgrading of the Institute website are some other
activities that were performed to fulfll the goals
of the Core,

[ EXECUTIESLAMANY

Indigenous Knowledge Systems (TKS)

Considering that the IHE is as a repository of
indigenous knowledge, and the bio-physical
diversity of the region has given rise to
innumerable indigenous practices of resource
management upon which the mountain
communitics subsists, the R&D acrivities of this
core focused on consolidation upon the previous
TKS documentations on use of medicinal plasnts
in traditional health care by Faidvas, post-
harvesting and seed storage practices, preparation
of beverages, NEM practices in the tribes of
NE region etc. Attempts were also made to
validate such knowledge. The core will further
strengthen: (1) documentation of rraditional
ecological knowledge with reference to
biodiversity and NREM of selected ethnic
community of Arunachal Pradesh, and {ii)}
development of Digital Library on Himalayan
1K

The vear 2006-07 witnessed development of
Institute’s VISION-2015 document Rllowing a
thorough consultative process. The document
defines GBPIHED as a development research
Institute with 4 focus on applied and action-
oriented research, The envisaged focus is to: (i)
generate interdisciplinary critical knowledge on
Himalayan environment; (1) evolve,
demonstrate and disseminate innovative
packages/technologies to contribute in
sustainable development; and (iii) strengthien
policy advocacy, strategy development and
technelogical backstopping. The VISION
envisages bringing in the gualitative difference
of approach through various mechanisms,
Strengthening institutional collaborations and
stakeholders involvement are the two key
elements to scale up Institutes' visibility in the
field. Towards achieving this. the Institute has
identified thematic thrusts and priority policy
problems to be addressed during X1 plan (2007-
2012) period,
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BOX -1
Completed R&D Projects of the Institute (Year 2006 - 07)

»  Environmental impact of recession of Himalayan glaciers: a case siudy of Dokriani Bamak (DST
Funded; Period 2004-2007)

s Changing behaviour of ambient air quality and muface ozone in kill spots: A case study of Kl
Mupali rowrst complex, northwestern. Himalaya (DST Fusded: Period 2003-2006)

»  Comprehensive EIA and formulation of EMP for Lakfvwar and Pyasi HE project (NHPC Furided:
Feriod 200506}

s Penple and resource dynamics i mountain watersheds of the Hindu-Kush Himalaye (5DC, IDRC,
ICTMOD Funded: Period [997-2006)

s [n vitro agproaches towards commercial cuitfvation of Podophyllees spp. (DST Funded: Period
2004 -2007)

s Capacity building and econoeic upliffment of Bill women through fntegraved ifvestock-fish-crap farming
(DST Funded: Period 2004- 2007)

s Charactevization and improvement of ey through biotechmologicalt tools (DBT Funded: Period
2005. 2007)

o Comservation and sustainable management of belowgroeend biodiversity in o altitudinal windows
of Garkwal Himalaya (TIBF/GEF Funded :Period 2005-2006)

s (Global dimtate change sdies i the high altivude Himalayan ccosystems {(Deprt. of Space Funded!
Perind 2003-06)

o Identification of elite genotypes of Hinpophae rhamnoides for multiplication and large-scale
domestication in the kigher Himalayan region of Uttarakiand (DST Funded: Period 2003- 2006)

»  Demonsiration of @ silvi-pasture model for wasteland restovation in western Himalaya (Minisery of
Rural Development Funded: Peviod 2002-2008)

s Biotechmological interventions for propagation and improvement of apple rootstock (DBT Funded:
Period 2003-2007)
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| MILESTONE EVENTS

1. INTRODUCTION

The vear 2006-07 15 eighteenth financial vear of
R&D activities being executed by the [nstinste
at different locations of the Himalava through
its HQ= at Kosi-Katarmal (Almora) and four
regional Units, namely, Himachal Unit (Kull),
Garhwal Unit (Sninagar-Garhwal), Sikkim Unit
(Pangthang) and NE Unit (Itanagar). Owver the
years, the Institute has taken significant strides
in 1dentifying problems, developing region
specific approaches, demonstrating their efficacy
in the field and disseminating the information
10 various stakeholders. Diverse problems thus
addressed were related to ecology, resource
conservation, traditional practices, hivelihood
opportunities, land restoration, propagation
protocol  development, biotechnological
interventions, etc. The Institute implements its
activities through the programmes supporred
through the core funds provided by the Ministry
of Environment and Forests (MoEF), Govt. of
India, projects financed by external funding
agencies (Mational and International) and also
through consultancy services. The Institute is

also supporting activities of various partner
Iastitutions in different Himalavan states
throuph Integrated Eco-development Research
Programme (IERF). The Science Advisory
Committees of the Institete reviews the progress
of existing projects and provides guidance and
help o develop new BE&D programmes.

Ar present, the B&D activities of the [nstitute
are centered on seven designated Core
Programmes. Summanes of varous activities/
projects concluded during the reporting vear (Box
— T} are included at appropriate places in the text.
In due course detailed documents will be
published and made available to the public. The
progress made during 2006-2007 on various
ongoing and newly initiated projects, and a brief
account of the academic and other activities,
along with the statement of accounts, have been
presented in this report. Institute would be
grateful for crifical comments, suggestions for
improvement and for indication of shortoomings
in our efforts to achieve the target set for us by
the MoEF, Govt. of India,

2.MILESTONE EVENTS

Consultative Brainstorming on Vision
Docoment

While formulating VISION-2015 document for
XI Plan peériod and bevond, a series of
consultative Brainstorming Sessions were
organized under the Chairmanship of Dr.
Prodipto Ghosh, Chairman Governing Body of
the Institute. The broad emphasis was to
stimulate action oriented research programmes,
50 as to make the Institure a ‘Developmental
Research Institute’. It also aimed at streamlining
Institute’s expertise and potentials to achieve the

mandate of the Institute. Contents of the
document alse included: competence of the
Institute, ongoing R& D thrusts and identified gap
areas, and basic infrastructure available with the
Institute for taking up R&D activities. The
document emphasizes on the need for demand-
driven research as emanated through
stakeholder's consultations at different places in
the IHE, Also, based on the interactions,
feedback received from partners, and suggestions
offered by the distinguished members of
Institute’s apex bodies {Society, Governing Body
and Scientific Advisory Committee). Contents
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of the draft document were discussed duringthe  of Environment & Forests. New Delki (31
three brainstorming meetings held at Himachal  October 2006 & 5 January 2007). The summary
Unit, Kulla (11 September 2008) and Ministry  of the VISION-2015 is presented (Box —I1),

BOX-II
GBPIHED VISION 2015 - SUMMARY

1. The Indian Himalayan Repion {IHR) and the problems associated with it are diverse, com pex and
multifaceted. Environment being all encompassing, G. B: Fant Institute of Himalayan Environmesit and
Drevelopmen: (GBPIHED} s the only Institute of its kind to address physical, biclogical. social and ceonomic
issues of the region and its people 5o as to ensure sustainable development while mamtaining ecosystem
health of IHR. Institute's major strengrhs include: (i) THE as exclusive focus of work: (i) multidisciplinary
skills and approaches with decentralized setup; and (111) focus on integration of Research and Development.
Further, strerigthening B&D on priosity envirenmental problems; developing and demonstrating suitable
best practices, technology packages and delivery systems for erhanced livelihood of the people are the cose
issues covered under most programemes and activities in the Instituse.

2. Overthe years, the Institute has taken significant strides in identifving problems, developing region specific
approaches, demonstrating their efficacy in the field and disseminating the information 1o various
stakeholders. Diverse problems thus addressed related to ecology, resource conservation, traditional
practices, livelihood opportunities, land restaration, propagation protocol development, biotechnological
interventions, etc. As & result large quantum of dara was generated, analyzed and synthestzed. This helped
the Institute to be recognized 4t national and international level as an Institute of eminence throwgh its
ausality peer reviewed publications, Whale this was happening, concurrentdy, Tnstitutes’ demonstrations on
best practices of warershed management, agro forestry, bicdiversity conservation, SPring sanctuary, cx-si
mechanisms, land restoration models at representative sites all across Indian Himalayan Region provided
the required impetus for replications and furcher up scaling.

3. The Institute realized that the mechanism for resolving the problems needed a re ook keeping in view the
immense wealth of informarion generated in diverse fields, A few questions came up, How research produer
can be cptimally utilized by stakeholders? How Instinete can contribute in improving the quality of the life
of people? How interdisciplinary data sets can be made more useful? And how the Institate can develop
state of art knowledge products, which are innovative and offers better undesstanding of the dynamic
processes. At this point of time, the Instinte thought of a paradigm shift in the approach. Some sort of
convergence was required, which could help us o build on the achievements thes far and the lessons
leamed.

4. And thus a process of developing a Vision — 2015 was felr necessary. Consultative processes started all
agross — at the HO) and in Institutes’ Units. Representatives of all stakehalder groups were invited for their
inputs. This was fallowed by a series of brainstorming sessions involving experss of diverse disciplines and
other stakeholders.

5. Under changing scenario, GBPTHED - a development research Tnstitute with a focus on applied action
orsented research ~ is mandated to 1) generate interdisciplinary critical knowledpge on Himalayan efviromment;
i) evolve, demonstrate and disseminate mnovative packages/technologies to contribute in sustainable
developrrent, and 1i1) to strengehen policy advocacy, strategy development and techaological backstopping,

f. The Vision has four major components, One that focuses on development of state-of-art methodologies)
approaches a8 knowledge product. This will help in B ntegration of interdisciplinary data sets for planning
process, i) better understanding of dynamic processes and i) application of research results in the Geld.
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Box T Coned......

T.

Another component af the Vision envisages 1o focus on i) creating models of research degign that will ensure
institutionalization of partnerships and collaboration and 1) develop inbuilt mechamsms of stakeholder
consultatons right through inception, planming, implementation and monitoring phases, This will kelp o
scale up Institutes” demonstrations from miceo to macro level, Tn this context, Institute's invalvement in
Training of Trainers {TOTs) and broader community networks (1e. implementing agéncies/ departments)
15 proposed to be further promoted.

The third component calls for developing svstem approach based on collatesal imperatives iowards solution

of problems. This will ensure development of holistic strategies and policies as opposed to those which acts
in 1salation to the whole

The last component of the Vision recognizes the imporfance of existing policy frameworks including
Mational Environmental Policy as guiding principles for developing mountain specific policy briefs and
strategic implementanion mechanisms.

. The effective drvers of the Vision are as important. These are as follows: 1) the Institute need 10 have

evoative information system in place, which will not onky cater 1o reerieval mechanisms but aiso, maore
importantly, serve as a foundation for model developmens. 11) Establishment of a Rural Enterpnse Cell to
link the farmers and wnemployed youth with biorescurce based income generation activities and for fraining
of npooming crireprencurs, i) Argmenng core group of scientists in appropriate streams, and v Alocation
of appropriate budgerary provisions.

. The Viston envisages bringing i the gquahtative difference of approach thoough variows mechanisms.

Strengthening institurinnal collaborations and stakehalders involvement are the two key elements to scale
up Institutes’ visibiiity 1o the field. This s critical In order to ensure this, a project cvcle with several
alternate scenarios hias been finalized, which provides a road map for the Institute, its faculty and partners.
While considering the structure of projects and programmes in the Instrtute, a major shift has been envisaged
in the form of bigger projects so a5 to develop generic models on certzin broad areas through mult-institational
parmership. The vision is to gearup the Institute to play greater role in addressing issues under broad society
oriented themes such as: poverty and livelihood; infrastructure and land use planning; green development,
etc.

. While the Institute is committed to follow the envisaped path, the road ahead 15 expected to be full of

challenges and opportunities. In view of the remoteniss of most of our establishments, including the HO,
isolation may, at times, prove an impediment. In ordér to avoid such a pattern, the [nshtute needs to
arganize consultations, workshops, seminars perindically and Annual Partners Meet. Besides, a chair for
full tme adjunct Professor of emimence could alse play a catalytic role in fulfilling our mandated goals.

. Another issue of paramount importancs relates to the nature and extent of feedback of policy makers and

implementing agencies at the state as well as central level. While the Institure is commitied to persuade
policy advoracy, the support and gurdance of Mintstry of Emdaronment and Forests, Gove. of India will be
sought.

. The document provides a structural mechanism and broad envisaged targess and goals in conformiry with

the elements of Vision. [t also features the manpower and infrastruchure requirements to achieve the targets
in stipulated time frame,

. The Vision has broadened the scope and funther increased our responsibilities, The Instinae has cstablished

an impressive foundation to plan and build a successful future.

. This exercise has privided the opportunity for all of us and the stakeholders to air their views in a very frank

and informal manner, We are all enriched and like to place on record our thanks and appreciation o all
thase who contributed in realizing the Vision,
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Tdentification of R&D Themes for X1
Plan Period

Under the provisions of VISION -2015 and
following a thorough stakeholder's consultations
across the region, including the Scientific
Advisory Committee of the Institute, a
perspective plan for XI Plan period (2007-13)
has been developed for the Inmstitute. The

identified thematic catégories include the
following: (1) Watershed Processes and
Management; (2) Biodiversity Conservation;
(3) Environmental Assessment & Management;
(4) Sacio-economic Development;
(5) Biotechnological Applications; and
{6} Knowledge Products and Capacity Building.
The R&D Themes and Policy Problems under
each of these categorics are as follows:

S. No. Thematic categories/ R&D Themes and Policy Problem

Watershed services, management and land use policy |
Domestic energy needs — options and challenges i
Improved economic and ecological viability of Himalayan |

Conservation and sustainable use of hiodiversity

Protected areas — Management issucs and solutions

Climate change impacts — land and water resources
SEA and ELA specific to the Himalava

Disaster mitigation and management — data bases and

Environmental Management of Urban arcas

Entrepreneurship and self employment in the Himalaya
Indigenous knowledge: traditional lifestyle, architecture and

Migration: socio-economic and cultural implications

Biotechnological interventions in environmental

Resource materials; mountain ecology and environment

, kL
Watershed Processes i3
& Management i
05
farming systems
| Biodiversity 2l
| Conservation o
3.1
Environmental .4,
Assessment & 13
| fanag knowledge products
| 3.4,
4.1.  Sustainable tourism
4.2,
4.3,
health care practices
4.4.
Biotechn _o]n';i-cn.l 51
| pplicabons rehabilitation
|
| Enowledge Products 6.1.
| & Capacity Building 6.2,

Capacity building and technology transfer/absorption




Annual Day Celebration

The Institute celebrated its Annual Day fanction
on the oecasion of 119* birth anniversary
(September 107, 2008) of Pr. Govind Ballabh
Pant { Bharar Ratna) at its Hirachal Unit (Mohal-
Kullu), and alse at other regional Units and
Institute HQs. Chief guest of the function, Dr.
Prodipte Ghosh, Chairman Governing Body
GBPIHED, inaugurated the function. Prof. 5. 5.
Handa, Former Director, RRL-CSIR, Jammu
delivered the 12* G.B. Pant Memoral Lecture
entitled, ‘Medicinal Plants for Health Care’, and
emphasized upon the need for redefining values
and potentials of Himalayan bioresources in tune
with the emerging global scenarios. Shri B.5.
Farsheera, Additional Secretary, MoEF, GOl
introduced the speaker Frof. Handa. On this
occasion two mamals compiled by the Institute,
namely: (i) Bio engineering measures for hill
glope  stabilization-concepts,  practices,
application and performance cvaluation; and (ii}
Action plan for disaster mitigation, prevention
and preparedness-building a safer and prosperous
Sikkim, were released by Dr. Ghosh and Dr.
Handa, respectively. Dr. R, 5. Tolia, Chief
Informarion Commissioner (Utzarakhand),
members of Governing body GEPIHED (Prof.
V. K. Gaur, Prof. 1. S, Singh), former Director
GBPIHED (Prof. A. N. Purchit), and various
representatives of State  Government
Diepartments were present on the occasion.

State-Level Workshop on R&D
Collaborations

A State-Level Workshop (August 11, 2006) on
“R&D Collaborations and Dissemination of
Informarion Packages to Different Stakeholders
of Himachal Pradesh” was organized at
GBPIHED, Himachal Unit, Kullu. The
objectives included — esrablishment of effective
nerwork berween the R&D organizations and
State Government Departments; dissemination
of information and technalogy packages to the
stakeholders, development of memorandem of
understanding with the State Government

| MILESTONE EVENTS

Departments on various R&D activities. The
Chief Guest, Dr. R.K. Sood, Joint Member
Secretary, Himachal Pradesh State Council for
Seience, Technology and Environment,
emphasized on the need for collaborations with
thie Institute for R&D, information dissemination
to stakehalders in the State.
In the Technical Session held on ‘Possibilities of
R&D Collaborations and Dissemination
of Information Packages' participants
from State and Central Government
Departrnents and NABARD also emphasized on
such needs. The lostitute scientists briefly
presented the R&D work of the Institute on
different aspects of environment and
development.

Brainstorming on Increasing Outreach

A brainstormming meeting was organized at the
Instirute HOs (10% September 2006) to address
the basic issues and approaches for strengthening
outreach and delivery systems among the rural
communitics of THR. The participants included
scientists, representatives of Govi. line
departments, R&D Institutions, academicians,
NGO, decision makers and the key farmers. The
deliberations in 1° Session (Increasing outreach:
Framework, issues, strategies and bottlenecks)
strongly stressed for coordination amongst
agencies and stzkeholder groups for better
impacts. The 11" Session (Tmproving bortlenecks
far outreach) dealt with possible solutions to
achieve rural development goals. The issues and
concerns raised during discussion Wwere
subsequently grouped into: (i) Approach needed
to increase outreach in the rural areas, (ii)
Methods to increase coordination among the
developmental agencies, institutions, user
agencies and villages/target areas, and (iif)
Conservation of community based natural
resources. Motivating local people, capacity
building, planming with villagers, invalvement of
smudents, women and youth, linkages with village
traditions, establishing forward-backward
linkages, and market connections were listed as
prerequisites for successful implementation of
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a programme. Pooling of mesources, knowledpe,
rechnologies, and funds of different agencies with
a lead ageney/Institute was also supgested for
effectively implementation of programs in rural
arcas,

Interactive Workshop on Shifting
Agriculture: Issues and Options
At the WE Unit of the Institute {Itanagar) an
interactive workshop on 'Shifting Agriculture:
Issues and Options” was organized (10 September
2006), which was artended by identified
participanis representing the State and Central
Government Institutions, University faculty and
others: The Chief Guest of the Workshop, Shri
G.M. Sinha, Director, State Forest Research
Institute and Managing Director, Arunachal
Pradesh Forest Corporation Lid. presented a
paper on “Shifting Agriculture: State Polices,
Laws and Acts’. Two more key papers on,
“Shifting Agriculture: Costomary Laws and
Practices” and “Shifting Agriculture: Culture and
Community Perception™, were presenced by
representatives of Arunachal Institute of Tribal
Studies and Rajiv Gandhi Umiversity, [tanagar,
respectively. The recommendations emerged
were? (1) Documentation of shifting agriculture
practices and fallow management, /[it)
Development of appropriate improved
cultivation technoelogies and food crops for shifting
agncalture, (1) Alternative sources of Tivelihood
and production systems, e.g.. animal husbandry,
cash crops cultivation, dry-land farming,
integrated fish culture and sedentary agricultieres,
and (vi) Harmonizing development efforts in
shifting agriculmure with tradition, docuwmentation
of IKS, land ownership issues and gender issues.

26 Meeting of Governing Bodv (GB) of the
Institute was held at Himachal Unit (Kullu) on
September 11, 2006 under chairmmanship of Dr.
Prodipto Ghosh, Secretary, Mimstry of
Environment & Forest, GOL, New Delhi The
meeting was attended bv GBE Members Prof, 1

0

5. Singh, Prof. V. K. Gaur, Prof. Sudhir Sopory,
Shri B, 5, Parsheera, Mrs. Veena Upadhyaya and
Dr. Uppeandra Dhar, Director of the [nstituee.
I, Dhar briefed the GB on the progress of the
Institute and explained the action taken on
decisions of previous GB. The Governing Body
members expressed satisfaction on progress of
the Institute and provided valuable suggestions
for further improvement of Institutes’ Rescarch
& Development programmes.

Training on Disaster Management

A State-level "Training-cum-Workshop on
Disaster Management” was organized
(December 14, 2008) by the Dusaster
Management Faculty, GBPIHED Sikkim Unit,
in collaboration with Land Revenue and Dhsaster
Management Department, Government of
Sikkim. The programme was supported by
Ministry of Home Affairs, Gowt, of India, The
Chief Guest, Shri K.N. Sharma, Secretary, Land
Fevenue and Disaster Management
Department, Gove, of Sikkim inaugurated the
programme. The programme was attended by
the Srare nodal officers for disaster management
and other officials related to the subject. The
presentations focused on disasters in Sikkim
State and role of Stare Govr. in disascer
management, general guidelines for safe
construction practice and earthquake resistant
designs of buildings, role of civil defense and fire
services in disaster management,

G.B. Pant Society Meeting

The XIII meesting of the G.B. Fant Society of
Himalayan Environment and Development was
held under the Chairmanship of Thin A. Raja,
Hon'kle Union Minister of Environment and
Forests, Government of India on 22™ March
2007 at MoEF, Paryavaran Bhavan, New Delhi,
The other dignitaries present in the meeting were-
Yice-President of the Society Shn Nameo
Marayana Meena, Hon'ble Minister of State,
Environment and Forests, GOI, Shr Sher
Bahadur Subedi, Hon'bie Minister for Forest,




Wildlife and Environment, Govt, of Siklkim, Dir
Prodipta Ghosh, Secretary, MoEF; Shri G K.
Prasad. Director General and Special Secretary,
MoEF; Shri B.S. Parsheera, Additional Secretary
(C5). MoEF,; Dr. Pradeep Kumar, Special
Secretary, Department of Mines; Shri G.
Balachandhran, Joint Secretary, MoEF and Shn
B. Anand, Director (P), Ministry of Human
Resource Development, GO, New Delhi,

In s opening remarks, the Minister MoEF took
note of the major B&D achievements of the
Institute ‘and the Vision Document — 2015
developed by the Institute. He emphasized that
the Institute should devote more efforts i some
of the key areas such as, provisioning of drinking
water, environment-friendly technigues for
cultivation of cash crops, wasteland restoration,
and efficient resource conservation strategics for
poverty alleviation of vulnerable communities.
He also stressed upon the need to build up
stronger linkages and synergy with other
Instituticns and State Govts, in arder to achieve
the overall goal of sustainable developmene of
the [HE. The Director, GBEPIHED, highlighred
salient achievermnents of the Institute in research,
demonstration and dissemination activities
across the ITHR. He also briefly mentioned that

AED PROGRAMMES

the development of Vision Document- 2015 by
the Inzriture was finalized through various
stakeholder's consultative mechanisms and would
be strictly adhered to during the 11" Plan Period,

A brief preséntation was also made by the
Hon'ble Minister of Forests, Wildlife &
Environment, Govt. of Sikkim Shri 5.B. Subedi
on priority and prospective areas where
collaboracions with the Sikkim Unit of the
Institute can be developed, He also bricfed on
the collaborative activities already going with the
State Forest Deprt., on warershed management,
and training programmes for Govt, officials of
Sikkim om landshde control, and acknowledged
the technical inputs provided by the Institute in
preparation of draft document for UNESCO
nomination of Kanchandezonga Biosphere
Reserve. He stressed upon strengthening of the
basic facilities and infrastructure at the Sikkim
Unit of GBPIHED. At this occasion the
President of the Society released a booklet
‘Microbial Inoculants for Improving Plant
Performance in Mountains’ based on the work
of Institute scientists, and Vice-President of the
Society released a MNewsletter ‘MoRe
EXPRESSI0NS', brought out by the researchers
of the Institute.

3.RESEARCH AND DEVELOPMENT PROGRAMMES

The R&D activities of the Institure are essentially
multi-disciplinary in natare, All the activitics are
based on conscious efforts o inter-link natoral
and social scienceés to promote sustainable
development in the region. Institute’s activities
are centered on seven core programmes, viz., Land
& Water Resource Management; Sustainable
Development of Rural  Ecosvstems;
Conservation of Biological Diversity; Ecological
Economics and Environmental Impact Analysis;
Environmental Physiology and Biotechnology;
Institutional Merworking and Human Investment;
and Indigenous Knowledge Systems. Institute’s
& projects are implemented all across the IHR
and the sites have been selected keeping in view
the hiophysical heterogeneity and location-specific

needs and aspirations of the inhabitants, All
activities are need-based, target-onented and time-
bound. Efforts are made to provide practicable
solutions rather than theoretical prescnptions, The
Institute HQs and the regional Units are well
equipped with facilities and services, especially
the laboratories and computation facilities.
Research, demonstration and dissemination are
underiying elements of all project activities that
lead ro development of technology packages,
While a number of projects were completed
during the year, a few new projects have been
initiated. Highlights of the progress made during
the vear 2006-2007 are summanzed for individual
projects falling under each of the seven Core
Programmes.
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Core Programme

LAND AND WATER
RESOURCE
MANAGEMENT

(LWRM)

Himalayan region harbours precious land and
water resources. However, to meet the pressure
of growing populaticn and ever increasing
demand for resources, manapement of land and
water resources has become critical, In this
endeavour indigenous practices of land and warer
resource  management also need due
comsideration. Activities under this programme
seek  to address these issues through
amalgamation of research and pilot
demonstrations on appropriate technologies.,

Traditional Soil and Water Management
Practices

(4} North-East Region

In the North East region land is the vital
component of all socio-economic activities
and the soil and water logses from
croplands is & major environmental issue.
Tribal communities of the region follow
different indigenous practices of soil and
water conservation (SWC) in shifting
cultivation areas. These practices need to
be assessed for better management of land
resources. The results om SWC
experiments conducted with Nyishi tribe
in Chimmi village of Papum Pare district,
Arunachal Pradesh are as follows:

Snil loss itrhal
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Ten distinet indigenous land use types

I2

were studied (Table 1), Mine experimental
plots {(10m X 5m size), 3 each im Jhum
fallow (Nwihi), with traditional SWC (Phar),
and Jhum without soil and water
conservation (WSWC) were established for
runoff and soil loss measurements.

o Total soil loss (11.04 tha'y") recorded in the
traditional 3WC practice (P={.03) and Jhum
fallew (P 00) was significantly low than
that of WSWC. Surface runoff (1467.4
m'ha'y'} in shifting cultivation without
SWC pracrice was found significantly more
(P=<0.30]) compared to Nwibi and Phai land
use practices (Fig. 1)

Ielomth

Fig. 1. Soil loss (¢ ha'' v') and munoff (m® ba' ") in three land 1ese

practices (§WC=soil & water comservation measure,
WEWC= withont SWC and fallow={huwm fallow: and line
bar indicate runaff ard solid har sofl Toeas)
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Table 1. Traditional land use classification and holding of Chimmi village of Nyishi community

Land use type Mo of  Averageno./  Description of land use type

plot(s)  hoosehold

More [Community forest) I Community forest where resources can be extracted by whole
comemanaity. Hovever, forest depastment classified community
Land lepally under Unclassed State Forest and charge revenue
on forest products which creared a conflict and lead o
unsustainable extraction.

Cmzing-Lang 2 - VillageClan forest is rotally owned by the panicular village

(VillagesClan forest) ar clan only. Resource gxtractions are regalaed by the village
clan headmen with full consensus of all the male members,

Avxeang (Individual land) Ma A Individual land is of recent trend in shifting cultivation region
where the land tenure systems are slowly transformed into
permanent ownership, Dhara is not mcluded as the ownership
of individual lands is in conflict within the villagers,

Eel-Nywerera (Bamboo groves) 6l 265 Bambog groves are either owned by individual or village
community.

Nyt (Fallow land) 287 11,22 Fallow lands are either fall under temporary tedure or
permanent ownership. [t is particolacly vse for shifting
caltivation.

N . 41 .74 17 year joum field is either re-cultivation of Fallow Tand or

(1% year jhum field) cultivation aftes clearing forest.

Nyempreyt-Ronge & 026 2% year fhum cultveation trend is ohserved mrely a5 most of

(2™ yezr jham field) the field are ledt fallow afier one year of culrivation,

Sapive 2 113 Wet rice field is of fecent transformanion whereby valley
lands are wse for cultivation of fice.

Bolu 23 1 Home garden

Nape-Oliereg 3 1 Household

{B) Central Himalaya

Bench terraces in the mountains are generally
considered helpful for SWC and watershed
management. In this study (January 2005 -
March 2006) soil loss using natural boundary
erosion plot (NBEP) cancept from the bench
terraces in Kuwagad micro-watershed, Kumaun
Himalaya was quantified.

= This study involving 12 experimental ploes
indicated that plots with lower bed slope (<
3" eause low runoff, whereas, ourward
sloping longer plots yielded high runoff
coeflicient {up to 22%%). The soil loss recorded
was 0.18 - 2,49 t ha' and inereased with
increase in terrace slope.

The terrace risers contribute a large part of
runofl (runoff coefficient up to 20%) and
soil lass (0.06 - 0.46 t ha'). High rainfall

intensity genetated more runoff and soil loss
from terrace risers with height > 1 m. The
soil loss and runaff values of terraces and
rigers are comparable with watershed level
soil loss on spatial scale, suggesting that
specific attention are needed for protection
of terrace msers under SWC programs.

Water Sustainability in Watershed

Keeping in view the enormous spatial and
temporal variations of precipitation in
Himalayan region, knowledge of the regional
rainfall is essential for planning land conservation
strategies and water resources management, To
address the management issues, perceptions of
local inhabitants about water availability and use
provide important clues, This concept and
approach has been applied in upper Kosi
watershed, Kumaun Himalava.
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# (515 database on village boundaries and other
attributes in the watershed were developed.
About three-fourth of the total human
population resides in 342 wvillages. Of the
total willage area, 38% is under cultivation,
however only 109 of it is irrgated.

« A majority of villages (211) are dependent
an natural water sources for drinking, the rest
are supplied with tap water. The annuval water
demand for urban population (3500 K1) was
computed about 29% of the total domestic
need of the watershed. Rural water demand
was expected o increase by 8.5% compared
to the last decade. Monthly and seasonal
variations of rainfall volume were analyzed
(Table 2) following approach of average aerial
rainfall,

Table 2. Monthly averages of rainfall depth and

volumes
Month Rainfall HRainfall Yolume
depth (mm) (X0 cum)

January 520 16.88
February 557 1831
harch 433 14,25
April 297 9.7%

May 580 19.08
June 2147 TO.6D

July 410.7 135.07
August 0 128.93
September 2057 67,6
Cretober 433 14 .25
WNovember 10 243
December 2.0 728 |

and pH (range= 5.03+1.22 - 6.33 £0.34).

Rehabilitation of Degraded Land through Jarropha Plantation
Jaevopha curcis (comimon name- Ratanjor) is a multipurpese shrub thrives well on the degraded land in the wanm
valleys of Uttarakhand. It is also known to reduce soil crosion, bushes used as biofenice, seeds are source of
hindiesel and medicine, amnd oil cake is a nutrient-rich manure, The potential of this species for rehabilitation of
a community wasteland in Paurl Distr. (Uarakhand) was studied,

= 12,500 faivopha seedlings/ cuttings from 83 accessions collecred across Unarakhand planted during June -
September 2006 recorded 61% survival. A bark eating caterpillar alone cansed mortality of 253 saplings.
»  Physical characteristics of soil of this site were ag follows: poor water holding capacity (range= 12.74£1.73
- 18.36cH0_89%), gravimetric soil motsture (6.1121.14 - 13,7023, 11%), bulk density (mean= 1.13z em®)

Studies on Glaciers

{A) Sediment Load of Thelu Glacier (Gangotri
Glacter System), Uttarakhand (DST funded,
20052008

The Himalaya constitutes one of the most
important glacier systems in the world with
38221 sq. km of glaciated area. Snow and
glacier covered mountains in the Himalaya are
the perenmial sources of most of the north Indian
rivers and streams. In every ahlation season
(May to September) melt water [lows down from
the glaciers along with suspended sediment {55).
The investigation focused on gquantification of
seasonal variation in runoff and sediment from

14

snowmelt of the tributary glaciers of Gangotri
(i.e., Raktavarna, Thelu and Chaturangi glaciers),

+ Daily data of discharge and 58 was callected
during May to September 2006 (Figs. 2 and
3. Average discharge of Gangotr, Raktvarna
and Thelu glacier was computed 59,39, 6.53
and 0.65 cum sec”’, respectively with
corresponding 38 loads of 1.41, 0.90 and 0.27
g I in 2006, Maximum runoff volume and
55 was recorded in July in Gangoeri and Thelu
and in August in Raktvarna glacier (Table 3).
A major GLOF event (7™ May 2006)
increased the discharge of Gangotri glacier
three rimes (35.76 com sec’) within half an
hour and contributed 19.77 g [ 85 load.
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Table 3. Monthly Volume and Sediment of Gangotri, Rakivarna and Thelu in 2006

Month Gangotri Rakrvarna Thehs

Digcharge Sediment _I;is:hugc Sedient Dhscharge Sediment
{in mix 10} {in Tx10¥) (in m'x10%) {in Tx1{¥) {in m*x10¢) {in TxIlF)

June 11372 I1.56 1480 L2t 0.75 o0
July 26537 5873 18.48 im 158 129
Aungust 177,81 i7.51 1944 [L66 230 T
September 6719 .59 1629 0.55 .13 (s
12608000 40 1
—— Dlischargs (Cmagorrsy |
j e =+« Dishasge (Ralevaraa) | 26000000
L] -'E ---- E,
gz BRI A0 S
EE 0000000 LEDDO0, D E
Ej sEae.an brund E
1000,

g pieg
= A5 — 5L (Gangatsip - A 50, 1wl 1
- | EDA RE (RLakivarsa) dmm =
B 55 {Thelu) ey
'-"-5‘ 150,00 %
B =
53 w0 =
3 g 2,00 E
- w00
E i 150,00 IE
oM =
3 wn
b
1,20

Flg. 3.Comrarison of Gangotri, Raktvarna and Thelo sediment in 2006

= Electric conductivity of sub glacial melt waters in terms of atmospheric CO, concentration
ranged from BL.O - 15.0 mS cm?, 92.0 -24.0 revealed that CO, concentration was high
mSern ! and 118.0- 340 mSom * for Thelu, near snout of Gangotri (Gaumukh) as
Baktverna and Gangotri glaciers, respectively. compared o Dokraini, Drap in CO, level

during day time was lower in Gangotri, while
it was higher in Dokriani. Owerall
» Comparison of Gangotri and Dokraini concentration of atmospheric CO, was high

glaciers for seasonal and diurnal varations during summer months in both the glaciers.

(B) Dokriani Bamak placier

L5
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Landslide Hazard Modeling Using GPS,
Kuomaun Himalava (D57 finded: 2002-07)

Approximately one-half of the India's 36-40 mm
yr' northward motion is absorbed by
convergence of the Himalayva, In order to
monitor and study the crustal motion along the
two major transects in Kumaun Himalaya, Kali
valley (Lipulekh to Tanakpur) and Gori valley
{Dung to Almora), GPS monitoring networks
of 34 sites in each geologic tectonic block was
set up in 2002, And two permanent GPS stations
at GBPIHED Campus, Kosi-Katarmal, Almora
and Kumaun University Campus, Nainital, were
scrup as local reference stations. Absolute free
and fixed solutions have been used for estimation
of bascling changes of all the stations in the
network in [TRFOO reference frame. The study
invelves monitoring of active landslide using
GPS survey in static and kinematic mode,

= Annual GPS field campaigns (2002-2006)
were carried out actoss the 34 sites in higher,
central and lesser Himalayan parts of Gor
and Kali valleys, Velocity and precise
position For these sites was determined (Fig,
4). Considering the non-linear narure of the
events, implementation of the soft-computing
technigues for data analysis and modeling was
used. Multi-layer neural network model was
developed to establish surface model using
GPS data that will be helpful 10 develop an
appropriate algorthm for surface interpolation
through neuro-fuzzy computing,

« Seasonal data of Balia-MNala landslide

(Mainital) across 70 grid points generated in
rapid static mode were processed using
SKIPRO, and the rate of movement of
contral points computed. The slope
deformation equation was computed using

| i 1 ] i

UMM

Fig. 4. Contour map depicting the velocity and position of campaizn sites
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three epoch data from different seasons at
sdme campaign points in rapid static mode.
The equation was verifisd with the previous
data and data from campaign carried our i
carly 2007,

Tectonic Deformation and Assessment
of Stability of Himalayan Towns (D57
finded: 2005-2010)

In thas study six GFS stations, Almora, Mainital
{Kumaun Himalaya), Srinagar (Garhwal
Himalaya), Gangrok (Sikkim Himalaya), Zero
{MNE Himalaya) and Kulle (West Himalaya)
along the E-W transect of Himalava were
established to serve as the reference frame for
quantification of Himalayan deformation field.
These GPS stations cover E-W stretch of the
two most vulnerable thrust swvstems of
Himalaya, i.e, MBT and MCT. The objectives
of this study were to assess the stability of
urban centers in different parts of Himalaya as
a vital input for disaster management,

= Preliminary observations reveal that the
velocity of [15C is ~40mm v, which is
approximately same as the velocity of

CORE FROGRAMME
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GBEPK and also GBSK stations (Table 4).
Velocity of LHAS (Tibetan plateau) is more
than the velocity of Indian plate.

« Results of baseline changes for 2005-2006
reveal no significant baseling change betwesn
IISC and GBPK stations (Table ).
Convergence of =20 mm y' berween GEPK
- KIT3 and GBPEK - POL?2 was recorded.
Results also indicate that, there is baseline
extenstion of 14 mm/'year between LHASA
and GBPK. Similarly the baseline berween
GBPK and GBSK shows an extension of
10 mm/year. This change indicates a locking
berween Indian plate and Tibetan plate and
a5 result an eastward motion of GBSK and
LAHSA wrt GBPE.

Active Tectonics of the Darjeeling-
Sikkim Himalayas Using GPS (D57
funded; 2004-2007)

This study aims at understanding the kinematics
of active deformarion in the Darjeeling-Sikkim
area. GPS measurements across 3 nerwork of
campaign-mode stations were carred out for
isolating the zones of high displacement and

Table 4. Velocity (mm ¥') of permanent and IGS stations for year 2004-2006

Station pame Velocity Error Velocity Error Yelocity in reference
(2005-2006) (2004-2005) to TRE 2000
LHAS GPS 48584 3 46,47 .01 46,82 £ 0,70
KIT3_GPS 2541 im B2 312 212070
POLZ_GPS 3232 34 29.83 264 27.84 £0.90
SELE_GPS 4.3 363 2507 3. 2967119
GBPE_GPS 3269 427 40.0% 461
GBSK_GFS 5299 4.3 434 49 E
N5C GPS 40.73 432 449 1 41.10+0.90
HYDE_ GP5 375 439 A47.43 441 =
EUNM_GF3S 3048 5.67 3459 449 2044+ 37
WNTLU.GPS 38,97 32 58.62 612

LHAS= Lhasa; KIT3= Kitab (UzbeXisian), FOL2= Paligan Ivtan 2 (Bishkekl SELE= Selezaschira {Aimary-Kazakstan), GEFK=
GPFIHED, Almors; OBSK= GBFIHED, Sikkim; 13C= Indian Instt of Scence Bangalors; Hyde= Hyderabad; EUMNM= Runming

{Chima}, NTLU= Namaal,
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Table 5. Baseling changes (m) for the year 2005 to 2006

| Station Baseline Bascline PBasellne change Error
2006 2005 (2006-2005)

GBPK -1I5C 1845790,001 1845790001 0001 +0.0023
GBPK —KIT3 1568521 524 1568521,544 0.0203 + 0.0025
GBFK -POL2 1509569.015 1509569.043 00274 +0.0038
GEPK - LHAS 1110479711 1110479.697 0.0143 +0.0019
GEPK -GESK 9107477246 9107477141 0.0105 +0.0012

"GBSK -ISC 1950581 791 1950581 789 0.0020 + 0.0016
NTLU -1ISC 1§17190.008 1817190.018 0,0092 +0.0009
NTLU -LHAS 1128938,006 1128087997 00141 £ 0,003
GBSK -LHAS 3551882944 3551882976 00032 + 00006

{alreviations as in Table 5)

strain in the region and comparison with the
active deformation in other parts of the
Himalaya. The study builds on the data from
the fixed GFS station at Pangthang, Silkkim as
reference station, Modeling of the surface
deformation observed in the Himalayan region
from the above results using Coulomb 2.5 (a
dislocation based program) by simulating slip

on ofe or more major Himalavan thrust and
strike slip faults has been envisaged.

Total 21 sites were selected for detail GPS ficld
campaigns in Sikkim and Darjeeling Himalaya
{Fig 5). Analysis of GPS field campaign data of
selecred stations in Darjeeling-Siklkim Himalaya
with respect to GBSK, LHAS, 1I8C, POL2 and
KIT3 GPS baseline are given (Table 8).

Fig. 5. GPS campaign at Mangan (Morth Sikkim)
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Table 6. Baseline with respect to GBSK, LHAS, IISC, POL2Z and KIT3 GFPS
Basclines Base length{m) Error(mm)
LHAS_GPS-GBSE_GPS IES18E.3014 017
LHAS GPSISC_GPS 200520156 0.3
LHAS_GFS-FOLZ_GPS HIS05E0.06 017
LHAS GP5-KIT3_GFS 2438017468 0.2
LHAS GP5-TIGE_GFS 44975 3126 .19
LHAS GPS-NAMC GPS. IERE1ETATH 027
LHAS_GPS-PELLGPS 1043381377 046
GESK_GPSIISC_GPS 15950581, 797 s
GHSK_GES-POLI_GPS 210368568 017
GBSE_GPS-KIT3_GPS 2382081, 161 021
GESE_GPSTIGE_GPS 502068136 013
GBSE_GPS-NAMC_GPS 13695432 0.2%
GBSK_GPFS-PELI_GPS 351TE 36 0,56
GESK_GPS-EUFU_GPS 2670, 2353 0.24
[5C_GPS-POL2_GPS 3262461049 0,19
[5C_GPS-KIT3_GPS 049218133 0.19
ISC_GPS-TIGE_GPS 1901068432 0.24
LUSC_GPS-NAMC GFS 194 Tali0. 208 042
1SC_GPS-PELI_GPS 1924008 08 0.51
15 _GES-KUPLL_GFS L6404 822 0.6
POLZ_GFS-KITI_GFS TS5 7414 04
POLI GPS-TIGE GFS 2127187 289 .26
POLZ_GPS-NAMC_GPS 2109813.282 041
POL2_GFS-PELIGFS BEITIOAL 145
KIT3 GPS-TIGE_GPS FIRA040.526 032
KIT3_GPS-MAMC_GFS 23TI455:514 051
KIT3_OPS.PELL_OFS 2360363395 05

(abbreviations as mn Table 5
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Core Programme

SUSTAINABLE
DEVELOPMENT OF
RURAL ECOSYSTEMS
(SDRE)

The activities under this Core programme aim
al t¢ attain socio-economic wellbeing and
environmentally sustainable development of the
rural areas in the Himalayan region through
development of suitable natural resource
management strategies, production svstem
research, study of properry rights and
institutions, and policy and technological
interventions. Capacity building for livelihood
security, development of scientific acumen
amongst rural masses, reduction of drudgery, and
empowerment of rural women are the major
objectives of the Core,

Resource Management Strategies for
Rural Development

(A} Fallow Masagement Practices among the
Tangkhals of Manipur

Tangkhul tribe of Ukrul district of Manipur
practice shifting cultivation with a longer
cultivation phase e 3 years, compared o
the normal phase of 1-2 years common
elsewhere in Northeast. This longer phase
is perhaps sustained by the better fallow
management. This study looks into this fact
through a complete assessment of soil
nutrient dynamics, crop vields, and by
recording the choice of species retained
during the course of land clearing.

*  During the year the soil nutrient status

of jhum plots of different age was
determined. Slight increase in total Carbon,
Nitrogen, and Phosphorous levels showed a
decrease in 4" year after a declining trend
for initial two years.

*  Yield performance for different crops was
recorded. Maize and sesame registered an
increase in yield after 2 year, however, the
other crops recorded continuous decline in
yield from 17 to 4" years (Fig. 6).

{B) Agroforestry and Restoration Models in
Garfiwal Himalaya

These models implemented in Garhwal
Himalaya use soil enriching SWC species and
multipurpose tree species, with soil conserving
and water harvesting measures and

B 1 penr W 2ndyewr [ Sedyeme Cldthyear

Fig, 6. Yield pattern of major crops in jlom plots of different ape




vegerable cultivation, horticulture, flonculture
practices as per the site requirements and the
community needs. During the year performance
appraisal of such demonstrations set up by the
Instirure in past at Rudraprayag, Tehri and
Chamol districts were earmned oul.

+  For monitoning of ecological success criterion
of system sustainability, vulnerability to
invasions, productivicy, nutrient retention,
impact of bintic interventions was used. The
practice and framework developed for
degraded land rehabilitation was widely
accepred by the locals, and adoption of
models for rehabilitation work was
encouraging,

{C) Doctimentation of Policies, Lows and Land
Tenure Systemms for Shifting Coltivation

The viability of shifting cultivarion regimes of
upland areas of NE India can be achieved
through a proper package of policies and
technologies. In this study review of ownetship
rights, land tenure systern, and state and central
government agrniculture and forestry policies and
rules were targeted for review, analyses, and
mutnal synchromy. Application of low cost
technologies in shifting agriculture areas was also
contemplated for review

& Six districts of Arunachal Pradesh (viz. East
Siang, West S5iang, Upper Siang, Lower
Debang Valley) and two districts of Manpur
state (viz. Ukhrul and Senapati) were
selected for the study, and National Forest
Policy 1988 and MNorth East Forest Policy
2000, reviewed.

& A reconnatssance of shifting cultivarion
arcas was carried out and land classification
pattern of Tangkhul village was
documented, It was observed that the
shifting cultivators are being supported
under Watershed Development Praject in
Shifting Cultivation Arca (WDPECA) in
Arunachal Pradesh and Manipur states;
throogh this nearly 12.3% cultivators in

[ CORE PROGRANNE
SDRE

Arunachal and 39.96% in Manipur were
resorted to settled agriculture.

Assessment of Agricultural Production
and Strategy for Sustainable Development

In view of inherent topographical constraints and
increasing population pressore, the assessment
of hioresources is essential for prescriprion of
suitable policy and technological mterventions.
This study makes a geo-environmental
assessment of important bioresources. such as
agriculture produce, fuel, and fodder for
formulation of appropriate strategies [or
sustainable development of rural areas of the
Hawalbagh block in Almora district
{Uttarakhand)

e« Base maps (Fig. T) for target drea were
prepared, demographic data collected, and
different fuel sources and their consumption
pattern were analyzed.

= Fuel wood collection schedules, efforts and
tfime put in by women in collection, and
resource status were studied.

== Caltivated land
*_ Furest
| Barren land

Fig. 7. Land use map of Hawalbagh development block
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Belowground Biodiversity in Two
Altitudinal Windows of Garhwal
Himalaya (TSBF/GEF funded; 2005-2006)

Kedarnath valley of Garhwal Himalaya was
investigated.

+  Soil macrofauna samples from different
land uses were collected for population

Soil microorganisms play a prominent role in study and seasonal profiling. Higher
soil fertility maintenance and sustenance of the population density of Myripoda was found
soil nutrient dynamics. Therefore, the at high altitude as well as low altitude
abundance and diversity of soil fauna could be forests; under agricultural soils low
an indicator of the status of a terrestrial population densities were recorded.
ecosystem, and can be correlated with general  »  Coleoptera and Hymenoptera populations
soil attributes and physical parameters. Also, were found in all the land uses at kigh, middle
the role of soil faunal diversity is not yet and low altitudes, These groups were present
understood. This study, therefore, attempts to in all the soil depths. Tsoptera population was
address these aspects. During the year the faunal not found from higher altitudes of NDBR,
diversity in major agroecasystems of Manda their presence was recorded in Pine forests
Devi Biosphere Reserve (NDBR) and of the lower altitudes.
Summary of the Comypleted Profect

Seasonal Migration of Livestock in the Central Himalaya (Tn fowse; 2002-2006)

=easonal migration of village population with livestock in search of pasture and livelihoods is an
age-old phenomenon in the Central Himalaya, The temporary dwellings made during the course
of this movement to high altitude regimes are known as Thors. The livestock activities and
various products of these seasonal dwelling are integral part of the village life and provide
opportunities for additional income generation. This study describes the process and the Thor life
in the forests of the Dudhatoli region in Uttarakhand.

»  The forests of Dudhatoli harbor around 100 Thors. One Thor accommiodates 2 to 20 persons
from a maximum of 4 villages. People from one caste or religion were found to Sty In one
Ther, and no caste heterogeneity was observed. The number of people staying in a Ther
increases with elevation (Fig. B).

+ Nearly 50 % of the cattle of the villages migrate to these Thers, The common cattle
composition observed in Thors 35
Caprine - 62%, Bovine — 29%, and
Owine 8%. In Thors above 2600m
altitude average livestack
population is 3 times compared to
that at elevations below 2600m,
mdicating more pressure on pasture
at higher elevatinns.

« MNumber of grazing pockets available
per Thor decreased with elevation.
For each Thor number of grazing Averape mumber of Dimillice
pockets varied between 8-18
locations in forests, cattle from a
Thor covered 1-4 pockers/day. Fig. . Patterns of temporary settlements along elevation gradicnt
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Sunmnary of the Completed Project

Global Climate Change Studies in the High Altitude Himalayan Ecosystems
[ Deparimens of Space; 2003-2008)

Fig. 9. Oruter, Middie, and Inner mountain regions in
Eumaon Himalaya

As a consequence of the gréen house effect and
global climate change, vegetation cover is
expected 0 respond to changes In temperature
and precipitation. This study was conducted to
advance our understanding of the structure and
functioning of the high altitude forest
ecosystems of the Himalaya with reference to
analysis of structure, dynamics, and regenerztion
of high altitede oaks along altitudinal gradients
{Fig. 9.

« Five species of oak- ( fewcorrichophora, O
[lovibunda, O semecarpifolin @ glauca, and &
lanuginosa, occur in Kumaun Himalava.
Amongst them the first three are most common
and form dominant forests types. Along
clevation they replace each other, and within well
marked elevation zone these are typically
gregarions forming pure forests.

« An apalyses of Outer, Middle, and Inner

Himalaya suggests successive dominamce (as reflected from density) of oak specics along
the elevation gradients, however, their patterns in the three regions differ considerably. While
in the low altitude Q fencorrichophors dominates, over mid altrude (1700-1900 m) @ for@emda
i5 dominant. The situation reverses above 1900m, but Q floribunda did not attain same
gregarious appearance (as apparent from density). Beoween 2100 and 2400m four oak species
are present with & lewuginesa in high density. Density of Q0 semecarpifolia increases with
mcrease in elevanon, and towards higher elevations of outer mountains only this oak speciés

15 present (Fig. 10).

«  Detailed classified map of land use for
elevarions reveal oaks as the most
dominant species amongst different land
cover tyvpes. Among the different
community types - 15.4% coverage of
odk mixed conifers, 14.6% of oak mixed
deciduous; 13.1% of oak mixed evergreen
was observed. Exclusive dominance of
Banj-pak (2.5%), Tilonj-cak (2.2%), and
Kharsu-pak {3.2%) was observed.
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Fig., 10. Dominance and successional appearance of
different forest forming oak species along
elevational gradient.
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