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FOREWORD

Foreword

The Institute, during rwo decades of its existence, has made significant
strides to fulfill its mandate and created a special niche amongst National
and International Research and Development oriented community. The
progression has been multidirectional and Institute’s scope of the [nstinute
has expanded from a largely research based Institution to a Development

| focused Fesearch Institute which caters to the needs of multiple
stakehalder groups ranging from indigenous communities to policy
planners. The programmes and activities, designed for the 11° plan
peniod, are focused on applied action oriented research, and strive for
greater institutional collaborations and stakeholders invelvement to scale
up its outreach. The Institure is commirted o ensure time bound delivery
of envisaged products of its programms and activities.

Druring the reporting period {2008-09), the second year of implementation of the 11% plan, Institute has
made significant progress in achieving R&D targets. Among others, strengthening of datasets on: i)
water resources - following researches on optimization of hydrological responses; i) land resources-
using engineering and bioengineering measures for stabilization of landslides, and in-depth sudies on
glacier retreat phenomena; iii) biological resources - through multi-location response assessment studies,
large scale multiplication of selected taxa following i virre protocols and field transter of seedlings, and
exploration of microbial biodiversicy of the Himalayan soils, were stressed. Alse, the Institute continued
to further sirengthen activities related fo environmental assessment and management in relation to selected
hydropower projects, ficld demonstration trials on wasteland rehabilitation, strategies for economic
development and environmental conservation in the region following alternate livelihood options.
Towards promoting its outreach, Institute has focused on capacity building of a range of stakeholders
on Training of Trainers (ToTs) mode on environment-friendly rural technologies throwgh the Rural
Technology Complex of the Institute at HQs, and its extension centres. On-site training programmes,
arientation courses and exposure visits on biodiversity conservation. Natural Resource Management,
and disaster management were major activities aimed at diverse range of stakeholders.

Augmentation of infrastructure in terms of state-of-the-art instrumentation and other facilities was alsa
taken-up. Among others. establishment of the Nature Interpretation and Learning Centre, a facility for
an-site training on Himalayan bioresource conservation, was initiated at *Surya-kunj’ e sty conservation
site of the Institute,

Realizing the importance of collaborative efforis, the Institute entered into Memorandum of
Understandings with national and international organizations including International Centre for
Integrated Mountain Development (ICIMOD), Nepal: Centre for Mathematical Modeling and Computer
Simulation (C-MMACS), Bangalore; and Kumaun University Nainital. Institute also attempred to address
critical issues such as hunting, shifting agriculture, community welfare and alternative livelihoods in the
state of Arunachal Pradesh through GOI-UNDP project (Biodiversity conservation through CBMNRM
1 Arunachal Pradesh), which is being implemented in collaboratdon with four identified PATNErs.
Extramural support for location specific B& T activities in different states of Indian Himalayan Region,
through Integrated Eco-development Research Programme (IEEF). continued to play key role in
promoting Institure's outreach.
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At the Mational level, Institute was identified for preparation of two base papers: one for the Task Force
of the Planning Commission, GO, to look into problems of hill states and hill areas: and second for the
Ministry of Environment and Forests on “Conservation of Himalayan Ece-systems and Adaptation/
Regulation Measures™ as an input to the document being prepared for implementation of the National
Mission on Sustaining the Himalavan Ecosystem. The later subsequently provided base materal for
development of a combined report of MoEF and GBPIHED ‘Governance for Sustaining Himalayan
Ecosystem (G-SHE). Guidelines and Best Practices'. The report is likely to form apart of India’s broader
climate change adaprarion steategy towards governance and management of the Himalayan Ecosystem.

Acceptance of Institute's outcome by way of the publications of research articles in peer revicwed scientific

| journals of high repute and increasing funding support from different funding agencies to conduet project

based research on priorty issues is a living tesimony of increasing recognition of Instmte’s R&D
capability. The Apex bodies of the Institute continued to provide desired encouragement and guidance
to the Institute to maintain the quality and quantum of the cut-put and to achieve its mandate. This help
is gratefully acknowledged.

As Director of this premier Institute, it is my endeavour to strengthen the existing programmes and
formulate new ones to realize the goals envisaged in Institute’s Vision document. T am sure, with the
help of colleagues in the Institute HOs and units, as well as its and well wishers out side. the Institute
shall succeed in this endeavour. Your inputs and positive critique are always welcome,

l&m@;




MAJIDR AGHINEMENTS

Major Achivements (2008-09)

Development of andslide location map for Sikkim state through integration of 201 wposheets
(19623, BS data (1997} and field surveys (2007-09),

Organization of field expeditions for identilication of glaciers in Dhauliganga basin. Cnscreen
digitization of glacier boundaries in Goriganga (26} and Dhauliganga (106) basins of Uttarakhand.

Establishment of weather laboratories at 22 schools of Himachal Pradesh (Kullu, Mandi, Bilaspur
and Hamirpur districts); quantification of hydrological responses in Kosi watershed (Uttarakhand)
and Takatsum Chu watershed (Sikkim),

Discovery of one cat-fish Ereshisroides senklbfiensds (Senkhi stream, Papumpare district, Arunachal
Pradesh) and one plan species Arrehia nendadeviensts (Pindari asea, Nanda Devi Biosphere Reserve,
Utarakhand},

Asseszment and characterization of solid waste generated from six tourist towns of Himachal
Pradesh. Study revealed 74.1% of segregated waste is useful for compest generation, 8.2% for
direct or indirect reuse, 9.2% for decorative reuse, and 7.8% for recycling and 0.7% medical waste
for safe disposal.

Detailed biodiversity studies along Tholung-Kishong trek of Kanchndzonga Biosphere Beserve
(Sikkim) and development of comprehensive information brochure for this cco trek in Dzongu
landscape of the reserve.

IniHating activities to address critical issues of hunting, shifting agriculture, comrmunity welfare
and alternative livelihood in the proposed Tawang-West Kameng Biosphere Reserve and Apatani
Plateau in Arunachal Pradesh in collaboration with identified partner mstitutions and NGOs in
Arunachal Pradesh.

Detailed documentation of Indigenous Enowledge of 400 medicinal plants and thrir application
in traditional healthcare systems practiced by local herbal healers (Vaidhyas) in Uttarakhand.

Promotion of the outreach activities through strengthening of: (1) mult-location capacity building
activities of Rural Technology Center (Uttarakhand); (it) disaster management faculty (Sikkim);
(1t} comservation education rainings and exposure visits (Himachal Pradesh; Sikkim: Uttarakhand);
{iv) eco-restoration and refabilitation models; and (v} people’s panticipation in sustainable eco-
tourism {Kedar valley, Uttarakhand).

Publications:
Feer Revigwed Jowrnals MNational 32
International 29
Book Chapters 21
Popular Articles 39

Fond Generation (externally funded projects):

291 lakh (Rs)
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EXECUTIVE SUMMARY

The institute with a strong commitment for
sustainable development of the Indian
Himalayan Region (IHR) is the oaly institute of
its kind which addresses physical, biological,
social and economic issues of the region and irs
people in an integrated manner. The BE&D
mandare of the Institute is broad and covers all
the facets of environment and development.
Towards achieving this, multi-disciplinary
approach and integration are the guiding
principles, The emphasis on interlinking of
natural and social sciences is the major thrust of
all the programmes in the Institute, In this effort,
special attention is placed on the intricate halanoe
between fragility of mountains, indigenous
knowledge and sostainable use of natural
resources. Design and implementation of R&D
activitics 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 maest
programmes in the Institute. A conscious effort
15 made o énsure participation of local
inhabitants for long-term acceplance and success
of varipus programmes. Therefore, training,
education and awareness of a variery of
stakeholders are the essential components of all
the R & I} programmes, A brief summary of
B&D activities of the Institute during the
reporting vear 2008-09 is as follows:

Watershed Processes and Management
(WFM)

During the eleventh Plan Period, “Watershed
Frocesses and Management (WEM)" theme has
focused it activities on systems approach to meet
the recently accepted UN Millennium

Development Goal targeted o reduce by half the
proportion of people without sustainable access
to safe dnnking water and reduce hunger. In-house
researches were optimizing hvdrological responses
in central and Sikkim Himalaya, stabilization of
landslide through engineenng and bio-cngineenng
measures in Sikkim, energy use pattérn in rural
domestic sector; development of sacred landscape
and rehabilitation of degraded land of central
Himalayan region, and nematode diversity in the
traditional agro ecosystem of central Himalaya
and their impact on soil health and crop growth.
External funding supported studies, particularly
om glaciers inclode glacier retreat i Kumauon and
Sikkim Himalaya, and discharge and sediment
vield in Gangotri, Thelu, and Milam glaciers,
Global Positioning System ((GPS) geodesy with
permanent and campaign mode surveys
exploration, diversity, and mapping of vegetation
in the urban forests of Kumaun Himalavan towns
using remote sensing & GIS, soil nitrogen
dynamics in relation to guality and
decomposability of plant litter traditionally used
as manure in the ceéntral Himalaya, etc. The
Institute’s glacier database has been incorporated
in the special report on Himalayan glaciers
prepared  by. Technology Information
Forecasting & Assessment Council (TIFAC)
under climate change program. Glacier mapping
was initiated in Kumaun and Sikkim Himalaya
using R5&GIS,

Biodiversity Conservation and
Management (BCM)

During the reporting vear, thematic group
Biodiversity Conservation and Management
(BCM), largely focused on achieving the targets
slated under two multi-location projects:
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(i) response assessment and processing of
knowledge base to serve long term management
and use of biodiversity in the Himalaya; and (i)
up-scaling applicability of ee-site mechanisms for
conscrvation and utilization of high valee plant
species; and ome state specific project
‘Conservation and sustainable utilization of
medicinal plants in Himachal Pradesh'.
Extensive field survevs, following the standard
and compatible methodologies, were conducted
to generale authentic and reliable data sets.
While repeat surveys (after about two decades
of forest stands yielded information for detecting
changes in siructure and composition of forests
im  MNanda Devi Biosphere Reserve
(Uttarakhand), extensive information on floristic
diversity patterns was generated from 52 sites and
12 habitats of Narge Wildlife Saneruary of
(Himachal Pradesh}. Resource surveys in buffer
zone villages and geo-referenced data generation
onvegetation diversity trends along 6 major sites
remained target of study in Kanchendzonga
Biosphete Reserve (Sikkim), Towards up scaling
mechanisms for conservation and utilization of
high wvalue species, micro-propagation of
Hedvchivm spicarum and chemical investigations
on Berberis asiatica provided wseful leads.
Likewise, interesting data sers were generated on
germination of multipurpose speeies from
Himaeahal Pradesh and Sikkim, Particular focus
of studies on conservation and sustainable
ntilization of medicinal plants of Himachal
Fradesh resulted in detailed guantitative data
generation on status of medicinal plants from 27
surveyed sttes between 1900-2900 m altitude in
the upper Banjar Valley, Population assessment
of selected threatened plants {e.g., Podophvllom
hexandrum, Polyeonarum verticillomm, Valeriana
jatamansi, Taxus baccate subsp. wallichiana,
Angelica glauca, Bergenda stracheyi, Paris polfuplella,
etc. pyielded first hand information on their status
in natural conditions. In addition, emphasis was
given to develop approaches and mechanisms 1o
build capacity of diverse stakeholders for best

management and optimal use of Himalayan
bioresources. Over 1000 persons, belonging 1o
diverse stakeholder groups, were educated
through exposure visits and on-site trainmgs,
Besides in house projects, the group continued
with addressing specific issues pertaining to
biodiversity through externally funded projecs.
Dwuring the reporting period, through such
projects, intensive information was generated on
- plant diversity patterns along altitudinal
gradient of Himachal Pradesh, population
dynamics of selected high value medicinal plants
in different parts of IHR, and biodiversity
patterns and conservation priorties in proposed
cold desert biosphere reserve, As lead center for
Himalayan Biosphere Reserves (BRs), the group
organized stakeholder’s consultation meetings in
different BRs and a field training workshop
‘Biediversity Conservation and Livelihood
Options in Kanchendzonga Biosphere Reserve’,
In order to promaote outreach, on-site tiaining
workshop (2-3 davs) and orientation course (7
days) on Conservation Education were organized
at HQs and different units, As Technical
Resource Center for U-PROBE programme of
Department of Science & Technology, the group
facilitated and strengthened activities of 21 U-
FROBE schools in Uttarakhand and 20 schools
in Himacahal Pradesh.

Environmental Assessment and

Management (EAM)

In the vear 2008-09, the research activities under
the EAM theme largely focused on reviews of
ElAs, DPRs, PFRs and EMPs relating to
hydropower projects in Himachal Pradesh, and
tssues like dense allocation, overlapping of the
influcnce zone boundary, crisis of potable water
from a group of small hydropower projects,
environmental pollution like ambient air quality
degradation, solid waste problem and
deforestation were identified. Socio-economic
survey of four projects from the Sutley basin; two



under construction (Shyang 3MW and Kashang
243 MW), one proposed (Tangling 5 MW) and
cne under operation (Chaba 1.7 MW was
completed: The socic-economic survey
concluded that the hydropower projects under
constructions denoted socio-economic and solid
waste problems, changing land use pattern and
decreasing size of land holdings. Solid waste
characterization survey i six sprawling urban
towns, Bilaspur, Kangra, Mandi, Hamirpur,
Chamba and Keylong were conducted and solid
washe sources, quantity, nature and composition
of solid waste were assessed. The main sources
of waste were households, shops, dhabas-
restaurants, vendors, medical centers and
buildings under constructions. The study reveals
that all the towns are facing the problem of
biodegradable waste (BW) in a majority (=70%)
as compared to non-biodegradable waste
(NBW). Whereas there is wide variations in
wasle generation from one hill town to another
according to the population figures and living
standards of the locality. Open dumping of waste
and washout effect would continuously be
increasing the pollution load in down slope
repions. Bio-composting is-one of the best means
to manage the biodegradable waste. The Muli
Wavelength Radiometer (MWER)} measures
columnar aerosols in 380 am, 400 nm, 430 nm,
500 mm, 600 nm, 650 nm, 750 nm, 850 nm, 935
nmm, and 1025 nm wavelengths. It measures
continuous spectral extinction measerement of
solar irradiance reaching to earth surface. The
high value of AQDs at shorter wavelengths
compared 1o longer wavelengths indicaced large
concentrations of small size aerosol particles due
to continuous increase in biotic interferences. A
significant variation at 380 nm, 500 nm and 1025
nm noticed very high AQDs during the summer
months (pre-monsoon period) and very low
AQDs during the winter months which were
directly related to the degree of human
interferences. During autumn and winter
maomnths, the A0 values were found 1o decrease
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remarkably at longer wavelengths indicating a
general reduction in the number of large size
particles. The variations in turbidity parameter
(et and B} were noticed inversely related,
indicating dominanee of larger concentration of
fine mode particles resulting in climate change.
An Environment Observatory was established at
Himachal Unit, Mohal-Kullu which comprises
of Surface Ozone, 50, NO, analvzers, el

Socio-Economic Development (SED)

During the reporting period, based on the
stakcholders response, the following five new
projects on priority areas were initiated for
detailed investigation during XI plan period: (1)
Smallholders farming svstems: strategies for
cconomic and environmental viability in the
western Himalava (at Hqs), (i1} Scaling up
innovative resource management practices for
improved livelihoods in the mid hills of the
central Himalaya (HQs), (iii) Assessing the sco-
tourism potential { Garhwal & Sikkim Unit), (iv)
Shifting Agriculture: 1ssues and options (NE
Unit), and (v) Indigenous Knowledge: traditional
health care practices im rural areas of
Uttarakhand. Also, multilocational approach on
‘Capacity building for entrepreneurship
development and self employment in the
Himalayan region’ has been adopted as major
demonstration and dissemination strategy of the
theme, In addition, the group confinued to work
on a few externally funded projects, such as -
Participatory management of Bhimtal Lake
Catchment; Institutionalizing technology
backstopping and capacity enhancement for
sustainable agricultural development and
encouraging entrepreneurship development
based on simple rural technologies within the
tribal areas of north east India; Fallow
Management Practices among the Tangkhuls of
Manipur in Shifting Cultivation Systems: and
Enhancement of Livelihood Security through
Sustainable Farming Systems and Related Farm
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Enterprises in north-west Himalaya. The theme
also generated funding for a foew new projects
civering aspects like Enhancement of Livelihood
Security through Sustainable Farming Systems
and Related Farm Enterprises; Participatory
assessment of sustainable scenarios for
Himalayan pastoralism; Prioritization and
categorization of ailment-specific medicinal
plants and thear contribution in traditional health
care systern, and Cultural landscape: the basis
for linking biodiversity conservation with
sustainable development,

Biotechnological Applications (BTA)

During the reporting year efforts were directed
mainly towards the newly initiated in-house
projects. Based on the leads obtained from the
concluded projects (reported last year) and in
keeping wath the stake holders’ demands, R&D
initiatives have been planned. Focus was
concentrated on developing suitable propagation
methods, field performance and subscquent
conservation and sustainable use of
economically important species of central,
western and eastern Himalaya. Large scale
multiplication and field plantation of R.
maddeni, an endangered species, have been
carried out in Stkkim. Investigations on looking
for alternative methods of active ingredients by
developing calls and hairy root cultures of
Himalavan medicinal plants, under laboratory
conditions, have been undertaken: this has
commercial implications and would reduce the
pressure on natural population. Exploration of
microbial diversity with specific reference to
plant growth promoting microorganisms and
mycorrhizal associations comprises another
important aspect and 15 being carried out in
Himalayan soils, including north-east region of
India. Rhizosphere populations associated with
different age groups of Ginkge biloba were
investigated. Besides colonization of free living
microorganisms and arbuscular mycorrhizae,

oecurrence of endophytic organisms, got
attention. Among extremophiles, specics of
Srrepramyes (cold tolerant) and Aspergitiis {cold
and pIl tolerant) have been studied for their
antagonistic and enzyme producing properties.
Field asscssment of microbial inoculants has
vielded positive results and is being continuously
monitored on a long term basis. Studies on
diversity and reproductive habits of fiches in
relation to environmental pardmeters of Senkhi
River in Arunachal Pradesh are underway; an
addition of eight new species for the district, four
for the state and one new species { Ererhisioides
senfthiensis) 10 science has been made. Initiatives
om capacity building for rumal folks and training
of students for (MSc & PhD) continued in the
reporting year. In a recently concluded externally
funded project on Technology Demonstration
and Improvement of farm productivity in
Sikkim, varicus agricultural production potential
in farmers’ fields with better management and
improvised collateral practices were
demonstrated, Under the pond-based integrated
farming system, two new sites were developed
in the Kumaun region; such initiatives have not
only effected improvement of income generation
for rural women but also demonstration of
technolzgies.

Knoﬂ_'ledge Products and Capacity
Building (KCB)

There are hundreds of different cultures in the
Indian Himalayan region, each with its unigque
practices and way of looking at life. Through
their reliance on and interaction with nature
and matural resources, communities have
acquired an immense knowledge of their
natural envircnment. Yel this accumulated
knowledge is rapidly disappearing as the
traditional communities are steadily becoming
more uniform culturally and biologically. With
greater realization of the value of this
knowledge base, for looking at issues linked to




social process and natural resoures management
there is increasing realization that in many
coological /social situations, knowledge should
be anintegral part of a halistic and cost-effective
approach to sustainable development, The
knowledge accumulated, documented,
produced/ developed over a period of time in
any field for human well being and natural
rcsoUrce management, is required to be
transmitted or exchanged through capacity
building efforts in empowering all the
stakeholders The level of understanding, skills,

| EXECUTIVE SUMMARY

enthusizsm and values of the user groups are
considered key factors i stimulating the
learner's interest and appreciation of
implementation of knowledge produce. The
Knowledge Product and Capacity Building
(KCB) theme of the Institute has focused on
sound principles of traditional knowledge to
develop its training programmes conducted
through Rural Technology Centres. Use of
information technology, latest mstrumentation
as central facility, are the other key activities
under the theme during this year.
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1. INTRODUCTION

The year 2008-09 is twentieth financial year of
R&D activitics being executed by the Institute at
different locations of the Himalaya through its
H}s at Kosi-Katarmal (Almora) and four regional
Units, namely, Himachal Unit (Kullup, Garhwal
Unit (Srinagar-Garhwal), Sikkim Unit
(Pangthang) and NE Unit (Ttanagar). Owver the
years, the Institute has taken significant sirides in
identifving problems. developing region specific
approaches, demonstrating their efficacy in the
field and disscminating information to various
stakecholders, The diverse problems thus addressed
were related to ecology, msource conservation,
traditional practices, livelihood opportunitics,
land restoratiom, propagation protocol
development, biotechnological interventions, etc.
The Institute implements its activities through
core funds provided by the Ministry of
Environment and Forests (MoEF), Govt. of India,
and the projects financed by external funding
agencies (National and International). The
Trstitute also supports activities of various pariner
Tnstitutions in different Himalayan states through
Integrated Eco-development Research
Programme (IERF). The Science Advisory
Committees of the Institute reviews the progress
of existing projects and provides goidance to
develop new R&D programmes. Under the

provisions of GBPTHED VISION -2015 and
following the stakeholders’ consultations across
the region, including that of the Scientific
Advisory Committee, the Institute has developed
a perspective plan for X1 plan period (2007-12)
The identified thematic categories include the
following: (1) Watershed Processes and
Management (WFPM); (2] Biodiversity
Conservation and Management (BCM): (3)
Environmental Assessment and Management
(EAM): (4} Socio~economic Development (SED),
{5) Biotechnological Applications (BTA) and (8)
Knowledge Products and Capacity Building
(KCE).

During the reporting period various activities
projects were concluded. Summaries of these 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 the year 2008-2009 on various in house
and externally funded projects under different
thematic groups, a brief account of academicand
other activitics, along with the statement of
accounts, have been presented in this report. The
Institute would be most grateful to receive critical
comments and suggestions for the improvement
of 1ts activities of research & development

2. MILESTONE EVENTS

Base Paper for Planning Commission,
Govt. of India

The Planning Commission, Govt. of India has
given the responsibility to the Institute of
developing a Base Paper for the Task Force o look
into problems of kil states and bill areas and to
suggest ways to ensure that these states and areas

do not suffer in any way because of their
pecularites,

Base Paper for Ministry of Environ-
ment & Forests, Govt. of India

The Institute has developed a base paper on
“Conservation of Himalayan Eco System and




Adaptation/Regulation Measures” for the
Mlinistry of Environment & Forests, Govt. of
India. Issues that are relevant to the sustainable
development of Himalavan ecosystem, such as
waste management, hill town planning and
architectural norms, ecolopically safer roads,
energy options, regulating tourists and pilgrimage
to sensitive areas, promoling ccotourism and
regulation of commercial tourism, conservation
areas and forest zone management for commumity
development, rejuvenation of springs and
degraded siles, monitoring networks, awareness
building and role of local communities in the
development of THE have been outlined in this
Iase paper.

National Training Programme on
Common Property Resources

The Garhwal Unit of the Institate organized a
three day workshop {April 7-9, 2008) on Common
Property Resources ({CPRs) and Livelihood.
About fourtcen participants from different
consortia (SKUST-5, SKUST-J, GBPUA & T,
Ranichauri, ChSKHPKY, Palampur, VPEAS,
Almora, GBPIHED HQs, CSWCETI,
Drehradun ) participated in this workshop. Lectures
on CPRs and livelihood were delivered by
different experts and they also Mustrated certain
success stories and experiences in the field of
CPERs. During a field visit of the Institute, the
participants discussed various issues related to
COMTION Property resource management and
cxchanged ideas and views on CFPRs.

Farewell to Dr. Uppeandra Dhar,
Director of the Institute

A farewell function was organized on April 30,
2008 on the day of superannuation of Dr.
Uppeandra Dhar, Dircctor of the Instimee. Dy,
Dhar served the Instuitute from 1990 in various
capacitics and made remarkable contributions for
the development of the Institute. Presently he is
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based at Delhi. Dr. L. M5, Palni, Former Director
of the Institute, returned to the Institute after a
period of 3 years service on deputation (as Senior
Scientific Advisor and Project Dhrector of State
Biotechnology Programme, Govt. of
Uttarakhand) on Ferbuary 18, 2008, D, Palni was
handed over the charge of the Director by Dr.
Dhat.

Lecture Series by Dr. Bruce Roberts

Dir. Bruce Roberts, U.S. Fullbright visiting
Lecturer, Depit. of Anthropolgy and Earth
Sciences, Minnesota State University, USA
delivered a series of lectures to the Institute faculty
and researchers on (1) Contrasting approaches to
development; (i) The impact of development on
peasants; and (iii) Anthropological perspectives
on human adaptation: cold and high altitude (May
21-22, 2008},

International Day for Biological
Diversity

Internarional Day for Biological Diversity was
celebrated at the Institute HOs and all foer
regional Units under the theme entitied * Mowsrain
Pidiversity and susiainable agriculture — focus on
comservation and management of pollinaies” (May
22, 2008). On this oceasion, Dr. LM.S. Palni,
Director, GEPTHELD focused on the importance
of icdiversity in the Himalayan region. The
chairman of the function, Dr. Bruce Roberts,
Minnesota State University, USA informed that
the sustainable management of biodiversity
appears to be better in India. On this pecasion
lectures on the moentain biodiversity were
delivered by various Scientists. To celebrate this
OCCASION 8 CONCITTENE Programme Was organized
at the Institute's Arboretum “Suryakuonj"
particularly for the school students of Kumaon
region, emphasizing on Himalavan agricultore
and traditional farming systems. A total of 53
students along with [2 teachers participated.,
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Several competitions, like drawing, creativity
AssCESMEent, group discussions quix and cxtempore
speeches were conducted for the school children,
Dr. L.M. 5. Palni, Director Incharge deliberated
the closing remarks and encouraged the school
children for active participation and in their efforts
towards conservation of biodiversity in the
Himalaya.

World Environment Day

The World Envirorment Day was celebrated as
“A day with students”, with a focus on “Waler
supply and samitation in mountain context”™, at
Eural Technology Complex of Tnstitute HQJs,
Kosi-Katarmal, Almora (June 5, 2008). Owver
375 stodents from 12 schools of the region
participated in the programme. On this eceasion
demonstrations on specific subjects such as, testing
of water, water conservation, climate chiange, bio-
diversity, bio-technology, microbiclogy, rural
technologies ete. were held by the Institute
resource persons, Information about sanitation &
water was given by SWATAL programme officials
of Govt, of Uittarakhand. On this occasion poster
competition and essay competition on the thene
of the programme was organized and a
documentary about water conservation and
sanitation was displaved.

Hands-on Training on Statistical
Technigues

A short term training programme on *Saatistical
seclsigees for desfgn & research’ (Tune 23-28, 2008)
was organised at the Institute HQs, Kosi-
Katarmal, Almora. A total of 48 participants (36
from HQs and 12 from Units) parricipated in the
training programme. The aim of the programme
was toprovide some basic knowledpe of statistical
concepls and hands-on training to research
scholars of the [nstitute. The training programme
mncluded lectures on various topics L.e., sampling
procedures, experimental designs, testing of

hypothes and various statistical tests by subject
experts ivited from various Institutions. Besides,
hands on tramning on some statstical softwares
ke MIMNITAR, GENSTAT and STATISTICA
was also imparted to the participants.

Training on Disaster Safe Hill Area
Development

A fve day training programme was organized
(July 7-11, 2008) at the Sikkim Unit of the Instirate
in collaboration with Land Revenue and Disaster
Management Department, Government of
Sikkim. Emphasis was laid on the preparation and
creation of Disaster Safe Development models in
the state for effectively coping with the disaster
related issues. It has also been stressed that the
constitution of village level disaster management
committee can help a 1ot in handling the disasters
at the Iocal level. A rotal of 34 participants from
state and central Government organizations
comprising of architects, engineers, gealogists,
researchers, foresters, and NGOs ot took part in
the training programme.

Annual Day Celebration

The Institute celebrated its Annual day on the
occasion of 121st Birth Anniversary of Bharat
Ratna Pr. G. B. Pant {September 10, 2008) at its
H: and four regional units. Inaugurating the
function, the Chief Guest, Lt General Dr. M.C
Bhandari (Rerd.), paid rich tibutes 1o Pandigji
and remembered his childhood of days spemt
with this great son of the soil. He emphasized
that it would be a troe tribute to him if we could
take inspuration from his life, He also expressed
happincss on the progress of collaborative
programme between GEFIHED and Matiomal
Cadet Corps on various environmental issues, In
his welcome speech, Dr L. M5, Palni, Director
of the Institute highlighted the work of the
Institute. On this occasion special guest D, ML
C. Joshi, founder director of Defence Agriculture



Research Laboratory, Almora recalled his
moments spent with Pt, Pant 11 and urged
everyone to follow the ideology of Pt Pane ji.
Over 100 participants were present during the
function.

Deliberation of 14*® Pt. Govind
Ballabh Pant Memorial lecture

The Instute organized its 14" Pi1. Govind
Ballabh Pant Memornal lecture on September
19, 2008 at its Headguarters Kosi-Katarmal,
Almora. Dr. L.M.S. Palni, Director briefly
introduced all the guest members & the speaker
of (¢.B. Pant Memorial Lecture. Delivering the
14® G B, Pant Memorial Lecture entitled, * How
Green conld Tommorrow’s Aircrafi be? Climare
Change, Environment and Aviation”, Prof.
Roddam Narasimha, FRS5, Member, Space
Commission & Chairman, Engincering
Mechanics Unit, Jawharlal Mehre Centre for
Advanced Seientific Research, Bangalore made
a detailed power point presentation on various
scientific problem of climate change. He
described abourt the ethical issues of climate
change and also described aviation and GHG
emissions related issucs, Besides, the Chief
Guest Dr. B.S. Tolia, [AS, Chiel Information
Commissioner, Govt. of Utrttarakahnd
delivered a inangural address and remarks were
made by Mr. Hem K. Pande, [AS, Joint
Secretary, Ministry of Environment & Forests,
Gove. of India and Member, Governing Body
of GBPIHED. During the function some
Institute Pueblications/Documents were
released namely, “Surya-Kunj: Ex situ
conservation and nature Interpretation Site”
released by Prof. Roddam Narasimha, FES
“Institnte Folder” released by Dr. R.5. Tola,
LAS and “Pragati (Magazine, Campus School)
and Him Prabha” released by Mr, Hem K.
Fande, 1AS. The staff of all the four units
participated in the function organized the HCs
throrgh video conferencing facility,
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Science Motivation Programme

A five day workshop on “generaling scientific
temperament among high school students through
organization of science motivation programme”
was conducted by the Garhwal Unit of the
Tnstitute {(September 24-28, 2008) at
Triyuginarayan (district Rudraprayag). The
programme was inaugurated by Chief
Development Officer, Rudraprayag, Mr Kotival.
The participants and local people were briefed
about the R&D activities of the institute. Experts
from various orgamizations [e.g. H.IN.B. Garhwal
University Srinagar, KVE, Ranichauri of G.B.
Pant Agriculture University, Pantnagar, Block
Development Officer (B0, Village council, etc]
detivered lectures and encouraged students o take
up science subject as a future career. The topics
selected for deliberation covered biological
sciences, physical sciences, chemical sciences-and
earth sciences and its related branches. A ficld visit
was aleo organized for the students during the
programme 10 give exposure abourt forest
ecosystem services, rural technology, medicinal
plants, wild life conservation, etc. Participants
were also exposed to a demonstration site of the
Institute at Triyuginarayan {Distt, Rudraprayag)
where practical know how on the land
rehabilitation and biodiversity conservation was
given. A total of 40 students (from different
schools) actively participated in the workshop.

MoU between ICIMOD and
GBPIHED

Realizing the need of implementing appropriate
cost-effective and environment-friendly R&D
based technologies to address the environment
and development issues of the region, a formal
memorandum of understanding (Moll) was
signed between the Govind Ballabh Pant Institute
of Himalavan Environment and Development
(GBPIHED) and the International Centre for
Integrated Mountain Development {ICIMOLD) on
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Seprember 25, 2008, The MolJ was signed by Dr.
L.M.S. Palni, Dhrector, GBPIHED and the
Dhrector General, ICIMOD, D Andreas Schald
in the presence of Sr Vyar Sharma, Secretary
Ministry of Environment & Forests, GOL Among
other officials from the Ministry, Sh. B.S.
Parsheera, Special Secrctary, Sh. R.H. Khwaja,
Additional Secretary, Sh. J. Mauskar, Additional
Secrctary, Sri M.B. Lal, ADGE, Sh. Hem Pande,
Jomnt Secretary, and Sh, Vivek Saxena, Director,
were present during the signing in cerémony.

Under the provisions of this collaboration,
GRPIHED being an autenomous Institute of the
nodal Mintstry (Le., Mistry of Environment &
Forests), will serve as the Key Player in developing
programmes to find solutions on prionty 2sues
pertaining to environment and development in the
Indian Himalayan Region, The Ministry views
this relationship with enthusiasm and hopes,
especially at the time when the National Action
Plan for Climate Change has recognized the
fragility of the Himalayan ecosystems, and the
Government of India has mitated a Mational
Mission for Sustaining the Himalayan Ecosystem.
Realizing the importance of mountain ecosystems
in general, the Ministry has constituted Narional
Advisory Committee (Mountain Perspective) to
advise on issucs concerned with mountains and
also about ICIMOD programme in India, This
Mol shall be valid for 2 period of five years and
shall be renewed thereafter for a further period
on murually ageeed terms and conditions. Besides,
another Moll was signed with Kumaun
University, MNainital (29,09, 2008).

Wild Life Week Celebration

On the occcasion of Wildlife Weelk 2008, the
Institute organized a two day (October 34, 2008)
Bindiversity cxposure and interpretation
campaign for students and teachers of Almora
Dhstrict. The aim of the campaign was to make
the youth (school children and teachers) aware on

1a

Biodiversity Conservation. Particular emphasis
was given on inculcaling interest ameong the
children for diversity of life in their immediate
surroundings. Exposure visit to the ‘Suryakung’ -
MNature Imterpretation and Learning Centre
(WILC) established within the Institute Campus
was the main event, which was [ollowed by
varous on-spot competitions for the students. The
education material was provided through Zeo
Cutreach Organization; ALERTIS fund for Bear
and Nature Conservation;, Wildlife Conservation
Cociety: Chester Zoo; World Association of Zoos
and Aquoarivms; Conservation Breeding Specialist
Grroup;, Awley, Apenheul, IZE, TUCN/ 55C
Primate Specialist Group, Sonth Asian Primate
Nerwork. A total of 79 students and 19 teachers
from 21 schools participated in the programme.

Awareness Workshop on Weather,
Climate Change and Biodiversity

Himachal Unit of the Institute organized one day
awareness workshop om “Weather, Climate
Change and Biodiversity” on October 25, 2008,
The workshop was sponsored by the Department
of Science and Technology, New Delhi, Prof. S.K.
Dhash, Centre for Atmospheric Sciences, Indian
Tnstitute of Technology, New Delhi was the Chief
Guest, Shri 5.5, Negi, Chief Conservator of
Forests, Mandi Himachal Pradesh was the guest
of honour and Dr. LK. Pathak, Scientist,
represented ST, Wew Delhi. Fesource persons
delivered lectures on! change in weather
parameters in India, issves and strategies for
temperate freit cullivation in changing climate
scenario in mid hill areas; biodiversity in relation
to climate change; species response to climate
change in mountain ccosystem; and climate
change and free air CO, enrichment (FACE). Al
the end, Dr. 5.5 Samant, Scientist In-Charge,
Himachal Unit prezented the progress of the
project entitled “Expanding Qutreach through
Participation of Youth in Real-Time/Ficld
Ohservations 1o Benefit the Education in the



Himalayan Region A total of 98 participants
including officers from the Forests, Agriculture,
Horticulture, Education and other departments
of the State Government, Scientists from the
Universitics, State and Central Government
Organizations, NGOs, Hydro Electric Projects,
Farmers, Media persons and Teachers partcipated
in the Workshop,

Workshop on Traditional Health Care
System

A two day workshop (November 5-6, 2008) on
“Traditional Health Care System: Problems and
Prospects” sponsored by National Medicinal
Flants Board (NMPB), Govt. of India was
organized by the Garbwal Unit of the Institute at
Triyvuginarayan {Rudraprayag). The objective of
the workshop was to provide a platform for
sharing traditional knowledge among the vaidvas
of different regions, resource persons and the
stakeholders. The workshop was inaugurated by
Prof, B. D. Gavr, Emeritus Professor, HNE
Grarhwal University, Srinagar (Garhwal), While
presiding over the inaugural session of the
workshop Dr. M, 5 Rawat, Senior Scientist,
NMEB, New Delhi briefed about different
activitics in medicinalplant sector, resource
persons from different disciplines also delivered
valuable talks. A total of 70 traditional medical
practioners { Faddves) attended the workshop.

Training for Promoting Conservation
Education

A seven dav orientation/refresher course
(November 3-11, 2008) and training workshop
(MNovember 9-11, 2008) was organized at GIC,
Eausani {Bageshwar). The main focus of the ovent
was 10 create awareness about the contemporary
issues on biodiversity asscssment and its
conscrvation. During the orientation coursea,
tofal of 25 teachers from the 25 schools
(representing 4 districts - Almora, Bageshwar,
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Champawat and Pithoragarh) participated. The
major objective of refresher conrse was to focus
on newer issues through adding some adjoining
atributes. Attempts were made to inculcate
deeper understanding on domestic bindiversiry,
wild biodiversity and livelihood options. Besides
classroom delebrations, practical exposures werne
emphasized so ag initiate multidimensional
interactions among the teachers. During training
workshop 17 teachers and 47 students (from 24
gchoals) participated. The workshop included
different modules {i.e, introduction, assessment,
value and value addition, conservation and linking
brodiversity with other environmental issues 1.e
climate change, water and [and).

Exposure Visit

Scientists of Chinese Academy of Sciences visited
the Institule on November 12-13, 2008, During
their visits, Prof. Lee presented the various
Research and Development Programmes of the
Department of Botany, Chinese Academy of
Science, China and discussed the various issues
of Research and Development. The Director of
the Institute presented the Institute’s work and
highlighted the need of collaborative research in
order to maintain quality. The Chinese scientists
also visited Surya-Kunj - Nature Interpretation
and Learning Center of GBPIHED where they
were exposed to various types of medicinal and
aromatic palnts of Himalaya. The visit was
conrdinated by the Scientist of Birbal Sahani
Institute of Paleobotany, Lucknow, under a
bilateral exchange peogramme between India and
China.

Awareness Workshop on High
Altitude Wetlands

The Himachal Unit of the [nstitule organized one
day awareness workshop for the stakeholders on
High Altitude Wetlands Conservation in
Himachal Pradesh on December 2, 2008 in
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collaboration with WWF, Field Office, Shimla.
Mre. Vandana Thaplival, WWE, Shimla gave brnef
presentation about the workshop and activities of
the WWF, Shimla on high altitude wetlands
conservation. Resource persons made
presentation on various aspects of high altirude
wetlands. This workshop was attended by 47
participants including tour operators, treklers,
members of taxi unions, hoteliers, NGOz, etc.

Campus School Annual Day

The Campus School of the Institate celebrated
its annual day on December 27, 2008, Tnaugrating
the functuon, Chief Guest De. L.M.5S. Baln,
Director of the Institute lighted the lamp and
encouraged the school children and teachers for
their progress during the vear. Shri Gokul Singh
Rawat, Basic Siksha Adhikarl encouraged the
schoel children and said that to achieve the goal
students should work hard. Mrs. Bhagirathi Joshi,
Principal of the campus school presented the
annual progress repoet of the school. On this
occasion a culteral programme was presented by
school children. Ower 50 participants incleding
puardians of school children, Institute's faculty
and others were present on the occassion.

Governing Body Meeting (s)

The 33 Goverming Body Meeting of G B Pamt
Institute of Himalayvan Environment and
Development, was held on January 28, 2009 at
the Ministry of Environment & Forests, New

Delhi. Shn Vijan Sharma, Secretary, Minstry of
Environment & Forests, Wew Delhi. Chaired the
meeting. Among members, Shr B. 5. Parsheera,
Special Secretary, MoEF, Shri PR, Mohanty, DG
(Forests) & 55, MoEF, Prof. I 5. Singh, Prof. V.
K. Gaur, Praf. 5. K. Sopory, Shn E.K. Bharat
Bhushan, Joint Secretary & FA, MaEF, Shn Hem
Pande, Joint Secretary, MoEF, and Dr. L.M.5
Palni, Director (Member Sceretary) attended the
meeting. Secretary, Department of Biotechnology,
Mew Delhi, Chief Secretary, Govt. of
Unarakhand and Shri Vivek Saxena, Director
{C5), MoEF also attended the meeting. The
Governing Body approved the draft Annual
Report and statements of the Accounts for the
vear 2007-08.

PEC Meeting

The 15" meeting of the Project Evaluation
Commattes (PEC) was organised and convened
under the Integrated Ecodevelopment Rescarch
Programme (IERP)} of the Institute at its
headquarters (Kosi-Katarmal, Almora,
Uttarakhand) on 27-28 March 2009 tn which 1{%
project proposals were examined critically by the
members of the PEC and 48 projects were
recommended for funding. The meeting was held
under the chairmanship of Dr. R.R. Rao, the
emeritus scientist of the CSIR. Seven members,
including one special invitee, attended the
meeting. Dy, LM 5. Palni, the Dircctor of the
Institute, welcomed all the distinguished members
of the PEC to its 15™ mecting.

3. RESEARCH AND DEVELOPMENT PROGRAMMES

Group: Socio Economic Dlevelopment
(SED) & Environmental Assessment
and Management (EAM)

The unigque epvironmental serting of the Indian
Himalayan Region (IHR) 15 varied owing to

i2

ecological, socio-coonomic and cultural diversity.
Traditiopnally, the svstem is stronglv rooted upon
the concept of recycling of resources within;
however, the system is undergoing rapid
breakdown because of the population pressire
and developmental needs. In view of the abave,



Socio Economic Development (SETD) theme of the
Institute focuses on identified activines such as
livelthood enhancement, sustainable tourism,
entrepreneurship and self employment, indigenous
knowledge, and migration and its socio-coonomis
ancd enltural implications, etc. The development in
the THR 5o far has also involved conflict between
man and nature, The exploitation of the large
resoures base of the hills by urban industres through
mining, large scale timber extraction or hydro-electic
power generation from the hill streams and mvers
have resulted in both positive and negative side
effects. Environmental costs of such developmental
nterventions, therefore, need to be integrated with
traditionally practiced cost-benefit analysis.
Identification of strategies for ameliorating
envirommental threats through scientific assessments
and lecking at alternate pathways for securing the
ecologic and economic securty of the THR are,
therefore, the back bone of the Environmental
Asspssment and Management (EAM) theme of the
Imstatute, which focuses on activities such as hall
specific Strategic Environmental Assessment{SEA)
and Environmental Impact Assessment (ELA),
acrosols and climate chanpge impacts, disaster
mitigation and management, and environmental
management of urban areas, etc.

Group; Watershed Processes and

Management (WPM) & Knowledge
Products and Capacity Building (KCBE)

Land and water form the backbone of the resource
base on which agriculture, forestry and animal
husghandry linkages depend. To meet the Millenmium
Dievelopment Goals for reducing hunger, combating
water scarcity and achicving environmental
sustaimabiliry, it 15 vital to seek methods for using
watershed scrvices more efficiently withouot
compromising with the environment. In the
Himalayan context, the challenges are even bigger
due to complexity and fragility of the mountain
ecosystem. To address some of these challenges in
an integrated time bound mannes, this group focuses
on studics of coosystem processes operational at
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watershed level incloding mvobrement of wser groups
and upstream-downstream linkages with a specific
target of strengthening mountain specific resource
management practices in a systems approach. This
areup also envisages activities on the enhancement
of Insttutional outreach based on its rescarch
products such as state-of-att methodologies/
approaches, models and policy briefs, etc. Besides
the above, capacity building through specifically
designed modules, ramings programmes, library
and IT services, which also help significandy in
human resource development, are the other core
arcas of the R&ED activities of the Institure,

Group: Biodiversity Conservation and
Management (BCM) & Biotech-
nological Applications (BTA)

The importance of biological resources for human
welfare is tremendovs and beyond question simee
carly times, With increasing human population
and demand for bioresources, its sustainable and
judicious use is cssential for the long time survival
of the pecple of the entire world and particularly
those i the Indian Himalayan Region, which
covers a total geographical arca of approsximately
591,000 km® (18% of India) and is inhabited by
about 3. 7% of the total population of the country.
This region harbours a variety of plant, animal
and microbial populations, and is considered a
“hat-spot™ of biodiversity; it also caters and
contributes significantly to supporting livelihood
and contributing to the coonomic well being of
the people. However, the changing world scenario
stresses the need for increasing food production,
pharmaceutical and other products, along with
heavy industrialization, which has compelled
biologests 1o contemplate on serious issues, like
conservation of biodiversity, climate change,
biotechnological interventions for improved
productivity, etc. The group focuses on aspects of
biodiversity conservation and management, and
on apphications of biotechnological methods for
improving the rural economy of the Indian
Himalavan Region,
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Theme

WATERSHED
PROCESSES &
MANAGEMENT
(WPM)

Himalayan watersheds support varietics of
managed and natural land vse types such as
terraced farming, agroforestry and orchards in
north west and central to fhm farming in noeth
gast Himalayan regions, Besides these, natoral
forests, pastures, degraded lands, glacier and
soowbound regions are other important land uses
that regulate watesshed processes. The recently
accepted UN Millennium Development (ol
targeted to reduce by half the proportion of people
without sustainable access to safe drinking water
and reduce hunger. The theme activities include
problem identification, assessment and
quantification of ecosysiem processes through
synthesis of research findings and development
of practices/ packages for implementation with
the involvement of bencficiaries. The theme
focuses to work on watershed services and
management, land and water use policy,
consequences of climatic change, improvement af
Himalavan farming systems, relevant Indigenous
knowledge systems, and domestic energy needs, ele
The main objectives of the theme are: to study the
dynamics of the watershed processes and
evaluation of ceosysiem components on a
watershed scale; 1o develop ways and means of
optimal uses of watershed services for improved
economic and ecological viability; and evolve
strategies for efficient vtilization of resource
through integrated watershed management.

4

Optimizing Hydrological Responses in
a Functional Land Use Model for Mid-
elevation Himalayan Watersheds: An
Attempt towards Water sustainability
(2007-2012, In-house)

The services provided by the watershed hvdrology
have largely been neglected in water management.
The policy makers have now realized the
importance of vsing knowledge of bydrological
processes for recharging the water sources through
sonrce centered catchment area treatment plans
and other different water conservation techniques
to avoid severe water scarcity in hills, But, the
guantification of hydrological services and its
optimization for integrated water management al
watershed level 15 still not attempted in the region.
This project therefore focuses on this interface of
water demand & availability, major land uses
(forest land, agricultore/waste land and
urbanization) and optimizing water allocation for
different competing uses for water sustainability
in the fragile Himalayan watersheds. The study i
conducted in the northern part of the Kosi basin
{upper Kosi watershed berween 28 30° and 29
55" N Latitudes and 79 30" and 79"45" E
Longitudes covering 480.15 km” area) spreading
over the Lesser Himalayan domain and
administratively within district Almaora,




Uttarakhand state and Takesom chu watershed
(lying from 27"13" to 27920° W and 88"37'30" 1o
88'42'30"E embracing an area of 35.42 sq. km),
as a tributary of Rani Khola, in Teesta basin,

Objectives

T analyze policies and practices of land use
(forest and non-forest land), land
transformation (one land use category o
other) and related water use in selected
watersheds.

Te guantify hydrological processes and
establish funcrional relationship of land vse
changes and hydrological responses in social
and chimate change scenario.

Development and demonstration of
functional land vse model vsing optimized
hvdrological response (water allocations) at
sub-watershed level.

Dissemination of an adaptive [and use policy
and integrated decision support system for
water resource management at watershed
lewel.

Table 1; Water balance in Kosi Watershed

| THEME

Achievements

Establishment of two permanent gauging
stations at Kosi and Ranman and Two
automatic weather stations at Banman and
Kost has been completed. Daily monitoring
of stage and flow at five monitoring sites i.e.
Bijoria, Menol Gad, Ranman, Nanakosi and
Main Kosi is presently being done along with
dailv monitoring and archiving of Weather
data from Kosi and Ranman, Generation of
hydro-meteorological data has also been
initiated in Taktsum Chu watershed, Sikkim.

Water balance is calculated for Bijoria sub-
watershed and upper Kosi watershed for vear
2008, The net rainfall was 1708.66 mm in
2008 after deducting intercepticnal losses
from gross ramnfall, Bunoff s about 23.89%
of raunfall from Kos: watershed (Table-1). The
runofl” coefficient for the main watershed is
simtlar 1o the values reported for other mid-
elevation watersheds with moderate
degradation. In forested Bijoria sub-watershed
net rainfall 15 only 1114.83 mm, whereas the
runoff is about 39% of the net rainfall.

Month Rainfall(F} Ruonoff (R 0) Evapo-transpiration Soil Storage
Surface Base (Et) {dS)

January 691 0.37 T.66 .78 -8,%
February 5.61 .42 6.3 1841 -11.72
March 1156 (r28 F.01 2073 -14.37
Al 52490 r.35 ERE 2048 20,0
May 124.13 1.61 302 kL 2377
June 31302 764 497 4303 257.38
July 421 .86 a2 la 15.45 4633 297.93
August 42963 138.62 42,91 43.15 20294
Septembrer 322.86 .14 15:73 3871 20529 |
Deteber 4.53 409 9.21 2543 3419
Monvernber 1480 L.40a 708 658 <1043
December (.65 Q.02 7.36 G958 1632

Lbicgi |
Total 1708 64 27067 12B.66 12893 971.38
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Table 2: Change in Land Use Land Cover for Taksom Chu watershed (1962-63 and 1997)

| Caowver Class Year (1962-63) % Change for the year  Year (1997) % Change for the
Area sq.km 1962-63 Area sq.Jom year 1997
| Forest Cover 23.00 6454 2200 62.11
Arable Land T.22 20.38 9z 2597
Open Serub 320 [4.68 422 11492
Tokal 3542 140000 3542 LO.00
140.00 )
€ 12000 -
S 10000 -
: soo0
]
% 60.00
E tane -. W Sijoris
':': 1000 4 I I I J-
o aon : £ B Menat Gad
E; -,; E ;:‘5' ; E = f ;-::' g é E B Nanakosi
Month : W <o

Fig. 1. Availabilicy demand ratio of different sub-watershieds and upper Kosi watershed (2008).

¢ Availability and demand ratio of different sub-
watersheds is given in Fig. 1. In case of Menol
Gad and Nanakosi sub-watersheds, available
waler is generally more than the demand, bt
in case of Bijoria (located in headwaters) and
Main Kosi demand is greater than availability
in summer months, This suggests need for
oplimizing the water allocation in these
watersheds.

+ For Taktsum Chu watershed in Sikkim,
preparation of base maps for varioos themes
viz,, altitude zonation map, settlement maps
has been completed. Land vse and land cover
maps of the watershed have been prepared for
year 1963 and 1997 on the basis of satellite
data. Maximum paositive change has been
noticed in arable land category (Table-2),

Developing sacred landscape model for
eco-restoration and biodiversity
conservation in the Central Himalayan
Begion (2007-2012, In-house)

Continued degradation of land and biological
diversity in the Indian Himalayan region (THR) %
of seriows concern in-spite of a number of R&D
interventions, One of the basic reasons for
ineffectiveness of the interventions adopted for
degraded land rehabilitation and biodiversity
conservation could be non-integration of sacred
cultural values in their approach and strategy,
Keeping the above in mind, the Institute
({GBPTHED) executed ‘Badrivan Restoration
Programme’ a1 Badrinath between September
1993 and Novernber 2001 and suecessfully revived
a portion of Badrivan (o ancienr sacved forese of



Badrinath shrine), which is recognised as an
inspiring model for rebabilitation of degraded lands
and conservation of biodiversity based on the use
of sacred/cultural values, As a follow.up of this
programme, the Institute also executed 'Sacred
Forest Programme' at Kolidhaik {Lohaghat)
between August 2004 and Mav 2007 and
successtully established a sacred forest of various
multzpurpose trees with peoples’ parncipation, The
model clearly demonsirated the value of adopring
‘cultural approach’ for reforesting degraded lands
and biodiversity conservation, and also illustrated
the importance of blending science and religion
for the protection of environment.

Objectives

* Toereate environmental awareness among the
local people for eco-restoration and
biodiversity conservation.

*  Screen/identify ‘recommend promising
plants for rehabilitation of degraded lands
based on their eco-physiological health and
adaptability potential.

* To develop a sacred landscape model
(consisting of sacred forest - to value peoples’
sentiments, multipurpose tree model and
hortcultural tree model — to meet peoples'
requirements) for éco-restoration and
biodiversity conservation using scientific and
sacred values,

* To make policy recommendations for the
development. management and protection of
sacred forests/landscapes 1n the Indian
Himalayan region

Achievements

*  The survival, collar diameter and height of
Various tree species were recorded at three
different model sites in the Kolidhaik village
(L.ohaghat) of Champawat district. At the

| THEME
| e

multipurpese tree model (MTM) site, the
average survival of plants was 80%. Alnns
nepalensis showed maximum survival (95%)
whereas Geewia oppositifolia showed the
minimuem ($3%). At the sacred forest model
[SFM) site, the average survival of plants was
3%, Almus wepalensis exhibited maximum
survival (81%) whercas Cefris australis
exhibited minimum survival (13%). At the
horticultural tree model (HTM) site, the
average strvival of plants was 77%: Cirrus
reticnelara showed maximum survival (95%)
and Carva illinoinensis showed minimum
survival (253%0).

Asper needs of the local commumnities, alenost
6,440 saplings of 17 multipurpose tree species
were planted at different model sites (1,510 at
the MTM site, 4,513 at the SFM site and 415
at the HTM site) in the Kelidhaik village of
Champawat district during August-September
2008,

Amnalysis of soil samples, which were collected
from the project sites during pre and post-
monsoon seasons of the year 2008, revealed
slight enhancement in the soil fertilivy status
(organic carbon from 0.72 to 1.4 % and
available nitrogen from 160t 199 kg/ha). The
soil was also found comparatively better in
terms of the availability of phosphorus and
ron.

The rate of transpiration of 20 promising tree
specics recorded between & a.m. and & pom,
at 3 howrly intervals during Seprember 2008
at the MTM site indicated highest rate of
transpiration by Ficus rechurghii leaves whereas
it was exhibited lowest by desclis indica leaves
(Fig. 2).

Based on the data obtained on the thermal
gradient between leafl and air, the trees planted
at the MTM site were classified in te 2
categories. Six (6) tree species were ohserved




as ‘overtempergeure ones whereas rest of the
14 species were observed as under-fenperature'
ones (Fig. 3).

The results obtained on growth behaviour,
eco-physiclogical health and adaptability
potential of 20 promising tree species when
planted at the project sites in Kolidhaik village
vevealed that “wnderremperarure’ species exhibit
higher rate of transpiration as well as energy
absorption, negative temperature. difference
between leaf and air, and significant gain of
energy by the convection of heat, These
abservations indicate suitability of
‘wndgrremperatire’ species for plantation in
degraded land arcas having exposed slopes,

For the purpese of soil and water conservation
measures, 11 contour lines {6 at the MTM site
and 5 at the SFM site) were made, Almost,
25 quintal root stocks/cuttings of Maprer
hybrid grass were planted at these two sites to
Fulfill the fodder requirement of local villagers.
The villagers of 79 families collected 6.1 tonne

dry todder during the months of October and
November 2008 from the project sites. The
rain water tank constructed at the plantation
site was found to store sufficient water for the
use of people besides irrigating the plants.

A two-day on-site training programme on
"Horticultnral development in degraded
comtmanily land for income gederatfon” was
organized at ‘Datkhura Kattarkandi Sacred
Hill' project site 1in December 2008 for skill
wp-gradation of wvarious stakeholders
consisting of 33 farmers/women of the
Kolidhaik village.

The project site consisting of 3 models (i.e.,
Multipurpose Tree Model at ‘Kail Bakriva
Hill" in 3.6 ha degraded area, and Sacred
Forest - Kalikavan Model in 7.7 ha degraded
area and Horticultural Tree Model in | ha
degraded area at 'Daikhura Kattarkands Hill")
in the Kelidhaik village of Champavatdistrict
was sirengthened and maintained properly
during the year 200809,

Transpiration rate (ug cm-iel)
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Fig. 2. Transpiration rate of 20 promising tree species planted at the Multipurpose Tree Model (MTM] sitea I
Kolidhaik village in Lohaghat (7, Frayinns srormria, 2 Al mepalerss, 3. Calie qustralis, 4 Quertnslencolrich-oplarg, 3
Chsecras gevmeter, 6 Toowa eilinsa, 7 Sapiedes mukorossd, 8 Ficus roxhurghil, 9. Rbododendron arbarmm, 10, Mons sorama. 1, Grevie
g, 12 Dalbergta stizoo, 13, Quercur glanea, 14 Pirosporunt sgp, 15, Ao inding, 16 Cinmamonten tammale, 17 Prosas
cevgsordes, I8, Quernies flovibrnde, 19, Corplns wirstines, 20. Ficus palmaie)
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Fig. 3. Leaf 1o air temperature differences of 20 promising tree species planted at the MTM site at Kolidhaik village in
Lohaghat (Name of the spp. numbered from 1-20 are same as given in Fig. I).

Installation and Operation of the
Permanent GPS Stations for the
Qnuantification of Tectonic Defor-
mation and Assessment of Stability of
Himalayan Urban Centers (2005-2010,
MoES, Govt. of India, New Delhi)

The proposed experiment will quantify the
strain suffered by the region from NW to NE
along the Himalayan arc using continuously
operating GPS receivers imstalled in
permanent mode, The proposed experiment,
envisaged, establishment of a network of GPS
sites in selected urban centers to quantify the
slip rate along reported faults, Repeated
measurements at the above mentioned sites
provide information on the rate of strain
accumulation in the Himalava and of co-
seiemic strain distribution following moderate
and large earthquakes. Permanent GPS
stations will be the reference stations for the
futwre campaigns of the study of Himalayan
deformation rate and will fill the gap in
Natiopal network of permanent stations in
unrepresented areas. Daily processing of the

dara is being done using GAMIT/GLOBK
software for baseline changes along E-W and
N-5 transects.

Objectives

s Quantification of tectonic deformation field
by experimentally determining the
displacements of fixed sites using GPS
Geodesy with high resolution.

» Tomeasure slip rates across reported faulls in
the area towards improving assessmemt of the
stability of different parts of the mountain
irrban centers.

Achievements

= A preliminary field observation shows that the
areas around all the five stations are
tecionically active. Senes of landshdes and
neo-tectonic indicators sugaest that the terrain
1% unstable and accumulating continuous
strain.

s The velocity of II5C is ~ 30 mm. vear, which
is approximately of same mapgnitude as the
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Table 3: Velocity of Permanent and [GS stations for vear 2009-2006

2009-2008 2008-2007 2007-2006 2009-2006
Station Name Yelocity  Error WVelocity Error  Velocity  Error WVelocity  Error
(mm/y) (mm/y}  (mm/y} {(mm/y) (mm/y) (mm/y) (mm/y)  (mm/v)
| KUNM 3813 047 ¥x .58 348 367 LHAB Q.61
LHAS 4596 0.l 4962 .36 4884 324 4808 924
HYDE 3283 0.61 52.68 021 3739 4.39 33.95 .93
152 3297 0.92 53.12 57 40.73 4.32 3296 [.24
SELE 30.38 0.87 29.47 0.e9 34.30 343 2826 Q.30
FOLZ 27.64 0.92 2743 047 32.32 340 2792 I35
KIT3 2890 092 2hi3 .48 2541 328 28,30 [.00
GEPK 47.83 .99 48.33 0.58 3269 427 - -
GESK 50,79 .86 46.43 0.92 52.99 4.30 - -
GENL 46.27 0.99 4458 1.18 3897 8.20 - -
GESN 47.05 1.66 - - - - - a
GEEL 48.09 1.65 - - = = g

velocity of GBPE (Katarmal) and also GBESE
(Pangthang) (Table-3). Velocities for GBEL
{Kullu}as ~47mm. vear and GBSN (Srinagar)
as ~48mm. vear bave also been calculated in
this year.

Besults of baseline changes for vear 2005-
2009 show that there is no significance
baseline change between [15C and GBPK
and GBNL. Results also indicate that, the
LHAS (Lahse) 1s moving toward East with a
bascline extension of ~ 18 mm (2009-2008)
relanve 1o GBPK. The bascline changes
between GBPE and GBSE is ~ 23mm {2009-
2006), as (GBSK is moving towards East in
comparison to GBPE. Some new baselines
have also been caleulated in this vear for the
Srinagar-Garhwal (GBSN) and EKullu
(GEEL] stations.
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Stabilization of Landslide through
engineering and bio-engineering
measures in Sikkim (2007-2012,
In-house)

In the recent year a large number of landslides
cause of extensive damages to the roads, buildings,
forests and agricultural fields in many parts of the
terrain and also the ongoing developmental
activities in Sikkim Himalaya. These hazards
cannot be prevented in all cases but s impacts
can be minimized to a certain extent by taking
effective timely measures to cope up with them
for disaster preparcdness. The Himalavan terram,
i the past witnessed several major natoral
hazards, related 1o earthguakes and landslides.
Apart from s complex geological set up. this
terrain is characterized by high tectonic seismicity
and also receives heavy annual precipitation. As



aresilt, the mountain slopes are characterized by
an wnbuilt fragility, Tn such a kind of fragile
MOUNtain ecosysem mass wasting process is the
commonest natural hazard. Improperly planned
construction practices, without taking into
account the inherent but adverse geological
condinons, may add 1o existing hill slope
instabilities. In a rapidly booming economy like
ours, one cannot escape the positive cutcome of
development projects. Tt is equally important to
ensure that these schemes should not suffer any
kind of hurdle due to geo-environmental
imbalance. Hence, the requirement for
investigation and study of landslide phenomena
following a systematic approach is necessitated,

Objectives
= Landslide inventory in Sikkim Himalava.

*  GPSmonitoring of Bakthang fall subsidence
Slide.

« Stabilization of Landslide through enginee-
Ting and bio-cngincering measures,
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* Performance/monitoring of engineering and
bio-engincering measures in different
landshide and comparison.

* Technical know how abour stabilization
measures to Forest Department ((GoS).

Achievements

s - Landslide location map of Sikkim developed
using Survey of India (SOI)I toposheets
(1962), remote sensing data (1997) and field
survey (2007-09). Total 97 slides from 501
toposheets, 57 slide from RS data and 102
slide from field studv locations were marked
on the Sikkim state map (Fig 4).

s Five GPS campaigns completed in the
Bakthang fall subsidence/slide. Surface area
map of the slide generated.

* Habitatassessment (vegetation) in and around
Bojeck fall landshde also carried out. In all
42 plant {tree, shrubs and herb) species
identified.

s Detailed geotechnical investigation of Bojeck
landslide carried out indicating landshide
boundary, soil depth, lithology and land cover,

Fig. 4. Lanidslide location map of Sikkim and Bakthang fall subsidence. slide surface 2007-200%
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