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O bserving the significance of the Himalaya important for ensuring “Ecological Security of the Nation” 
and reinstating the “Water Tower of Asia”, the National Mission on Himalayan Studies (NMHS) is a 

timely initiative, launched by the Government of India in year 2015–16 as a Central Sector (CS) Grant-in-Aid 
Scheme, which envisages to accomplish sustained development of both, i.e. the directly dependent upstream 
Himalayan population at the regional level and other indirectly dependent downstream population at the 
national level. 
The NMHS targets to provide much needed focus, through holistic understanding of systems components 
and their linkages, in addressing the key issues relating to conservation, sustainable management and 
development of natural resources in Indian Himalayan Region (IHR). The mission is to launch and support 
innovative studies and related knowledge interventions to find scientifically sound solutinos and best 
practices. The Mission strategy is to focus on enhancing livelihoods of local communities, in line with the 
National Environment Policy, 2006 of the Government of India. 
Of global and national significance are the Himalayan Biodiversity Hotspots (HBH), crucial Protected Areas, 
life-sustaining Rivers, vital Watersheds, vast Forests cover, endemic Biodiversity and invaluable natural 
resources as boons of the Himalaya bestowed upon the whole nation, which also entail a responsibility 
entrusted upon the Communities as Custodians of the Himalayan Resources and Environment, directly 
and indirectly dependent on the Himalaya. Therefore, scientific, traditional and indigenous knowledge-based 
roles and responsibilities of communities, resource persons, young generation, and other stakeholders 
cannot be neglected towards ensuring the sustenance of the Indian Himalaya. 
However, the constraints and challenges in terms of remoteness, difficult terrains, lack of resources and 
infrastructure have hampered and in fact deteriorated the extent and quality of research adversely for the IHR. 
Consequently, a continuous decline in the number of motivated and sincere researchers/ resource persons is 
observed as one among the grave concerns foreseen for the IHR. The National Mission on Himalayan Studies 
(NMHS) bidges this gap by provisioning the HImalayan Research Fellowships across 12 States of the Indian 
Himalayan Region (IHR).

U nder the National Mission on Himalayan Studies (NMHS), the 
Himalayan Fellowship Grant is aimed at facilitating knowledge building 

in IHR Institutions by way of (i) creating various fellowships and academic 
(national) exchange programmes; (ii) upgrading infrastructure of key 
academic and research institutions; and (iii) organizing regional, national 
and international conferences, workshops, events, etc. Initiated in year 2015, 
this is to attract the best talents from all across the nation to work on the 
specific research problems faced in Indina Himalayan Region (IHR) and find 
the scientifically sound solutions or best practices towards ensuring the 
sustainable development in the IHR.  
To bridge this crucial gap, the National Mission on Himalayan Studies (NMHS) 
recognizes the reputed Universities/Institutions/Organizations and grants the Himalayan Research Projects 
and Fellowships across all 12 IHR States. On one hand, these NMHS Grants seek to fill this critical gap, create 
a cadre of trained Himalayan environmental managers, ecologists and socio-economists and thus help 
generating information on physical, biological, managerial and social aspects of Himalayan environment 
and development in tandem. On the other hand, the research findings under these NMHS Grants will assist 
in not only addressing the applied and developmental issues across different ecological and geographic 
regions of the IHR States but also proactive decision-making at the local and regional levels.

About the National Mission on Himalayan Studies (NMHS)

About the NMHS Himalayan Research Fellowships
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•	 How is water scarcity manifested in the Eastern Himalayan town and what are the factors that have 
aggravated it on a temporal scale and also on a spatial scale? 

•	 What makes up the majority of the water bundle for household and commercial purposes in these 
regions? 

•	 What kind of decline (if any) has been with respect to the springs in the region (in the numbers 
of springs or the quantity of water)? Has there been any kind of interventions for the recording of 
springs in the region?

•	 Does the tea-forest landscape have the ability to support biodiversity and human wellbeing?

•	 Do tribal communities residing in different areas use same/similar plant resources?
•	 How tribal people perceive and interpret climate change?
•	 How developmental activities affect traditional knowledge?
•	 What are the changes in spatial and temporal variability in precipitation across Sikkim Himalayas?
•	 What will be the potential changes springs and streams hydrology under future Climate change 

scenarios in the Sikkim Himalayas?
•	 How to assess the “Time Series” patterns of changes occurring in the health, tourism and transport 

sector resources in Uttarakhand State?
•	 What is the current distribution and status of pollinators and dispersers in fragment habitats outside 

protected area network of Sikkim? And what role can people play in conserving the biodiversity these 
fragments hold?

•	 What are the best methods in developing Orchid database?

•	 How to collect and systematically document Indigenous Knowledge and Practices (IKP) on Orchid?

•	 What motivates farmers of the region to certify their produce as organic?
•	 What factors influence to explore the market potential of the unexplored traditional food products of 

Kargil that will provide an opportunity to augment their income?
•	 What is the area and production of forest species and climatic zone wise area?
•	 What is the status of non-timber forest produce in overall forest scenario?
•	 What are the supplementary livelihood option and micro-enterprises along with market linkages?
•	 What is the importance and significance of environmental impact indicators?

•	 What are the causes of in-competencies corresponding to various institutions working for the overall 
development of environment in the region?

•	 Why is it inevitable to persuade efforts to propagate and endorse sustainable resource management 
for a healthy and progressive environmental development?

•	 How diverse are the Lepidopteran assemblages in different Himalayan Biogeographic Provinces?

•	 What are the major biotic-abiotic factors including anthropogenic disturbances shaping the 
distribution pattern of Lepidopteran assemblages in extreme Himalayan Biogeographic Provinces? 

•	 Which are the altitudinally restricted, thus climatically vulnerable species assemblages and what are 
the non-climatic threats to their long term survival?

Some Prominent Himalayan Research Questions 
taken under the NMHS Fellowships
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1. Energy Efficiency Study in Uttarakhand: Extent of Application of  
New Policies and Best Practices

Tripti Mishra, Ujjwal Kumar and Vijay Shridhar
School of Environment and Natural Resources, Doon University, Dehradun, Uttarakhand

ABSTRACT: The study evaluates the performance of 37 Electricity Distribution Divisions 
(EDDs) across 13 districts of Uttarakhand State. Utilizing the data from the Uttarakhand 
power corporation Limited the Uttarakhand state energy Efficiency was done. Our present 
study shows with the tremendous growth in power generation the consumption has increase 
from 3038.8 MU from the initial year 2000 of state formation to 12688.461MU in 2017. The 
performance analysis of Uttarakhand Power Corporation Limited (UPCL) was done based on 
the personally gathered information from UPCL, annual tariff reports of UPCL and UREC.  Since 
power losses are one of the direct measures of the efficiency, AT&C losses and theft data 
from UPCL are analysed to know the possible reasons and trends of these losses. The state 
initially has AT&C losses of 54% at the time of its formation. With the government policies 
and possible restructuring of state power utility AT&C losses are 16% in recent time. The 
separation of transmission sector PTCUL from distribution sector has helped to bring down 
these losses and improve the overall efficiency of the power sector. Analysis of the theft data 
from the vigilance department of UPCL show that Uttarakhand state hold ninth position among 
electricity theft cases in country and has a substantial loss of 61million Rs in 2017-18. A non-
parametric approach to frontier analysis, DEA (Data Envelopment Analysis), was also applied to 
evaluate the relative performance of EDDs (Electricity Distribution Divisions) operating under 
different EDC (Electricity Distribution Divisions) of Uttarakhand State. The Input oriented DEA 
was applied to evaluate the technical efficiency, relative overall efficiency, and scale efficiency 
of EDDs and ECDs. The different efficiency analysis result highlights the divisions having scope 
for improvement in overall efficiency. Most of the EEDs are inefficient in their scale inefficiency 
rather than the technical inefficiency. Reducing electricity losses and improvement in overall 
efficiency though policy interventions can help the state to achieve the goal of 24 ×7 Power to all.

KEYWORDS: Energy efficiency; AT&C losses; Power theft; DEAP; UPCL.

2. Development of Strategies for Adoption of Renewable Energy Technologies for 
Energy Conservation and Security

Tanvi Kapoor and S.K. Bhardwaj
Dr. Y.S. Parmar University of Horticulture and Forestry, Solan, Himachal Pradesh

ABSTRACT: The present work was conducted to study the energy consumption pattern 
of rural habitations. In all  of the four agroclimatic zones viz. Sub mountain low hill sub 
tropical, Mid hill sub Humid, High hills wet temperate and High hills dry temperate zone 
of Himachal Pradesh, India. . Multistage random sampling was done in the selected areas, 
different households were selected.  For this, a pretested questionnaire was prepared and 
used for conducting primary survey. The study revealed that 90-100 percent households 
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in all the four selected districts used LPG as primary energy source, which was followed 
by fuel wood and agricultural waste. It was also found  that about 45.07 tonnes of carbon 
dioxide is being produced in the study area from the use of various energy sources and 
fuelwood consumption, which are  the major source of carbon dioxide emission. Whereas 
the non conventional sources of energy were not being used in the selected study area. 

KEYWORDS: Energy consumption pattern; Conventional source; Non-conventional source.

3. Environmental Compatibility of Infrastructure Development Including Border Roads 
and Climate Resilience of Core Infrastructure and Basic Services Delivery Assets

Reetika Sharma and S.K. Bhardwaj
Dr. Y.S. Parmar University of Horticulture and Forestry, Solan, Himachal Pradesh

ABSTRACT: Infrastructural development in the Indian Himalayan Region (IHR) has a tremendous 
impact on the economic growth but also possesses dramatic impacts on surrounding natural 
environment due to the unscientific exploitation of natural resources leading to increased 
environmental degradation. Thus, present research work has been designed to outline such 
impacts associated with the infra-structural projects of  Himachal Pradesh in the IHR. The study 
revealed that the small hydropower projects play a vital role in enhancing socioeconomic status 
of the local inhabitants and their negative impacts are less intense; can be mitigated more 
easily. In case of the environmental impact of highway construction and expansion activities, 
the study revealed variations in soil physico-chemical properties which were in the range of 
11.55-19.53 % for moisture content, 6.37-6.69 for pH, 0.30-0.58 dS/m for EC, 3.16-11.77 g/kg 
for soil organic carbon and 187.90-246.53 kg/ha for available nitrogen content. The study also 
revealed high microbial diversity with values 16.79 CFU@106/g, 4.17 CFU@103/g and 4.56 
CFU@104/g of soil, respectively at control site and low microbial diversity with values 5.33 
CFU@106/g, 1.49 CFU@103/g 1.83 CFU@104/g of soil, respectively for bacteria, fungi and 
actinomycetes at the highway construction site. In case of study conducted to assess the impacts 
of industrial activities on surface water quality of Sirsa river, substantial variations in water 
quality parameters were recorded in the range of 6.64-7.55 for pH, 79-624 NTU for turbidity, 
227-686 mg/L for TDS, 67-268 μS/cm for EC, 2-19 mg/L, 7-3 mg/L and 99-944 (MPN per 100 
mL) for total Coliform, respectively. Whereas heavy metals such as Fe , Ni, Cd, Pb, Cr, Cu, Mn, As 
and Zn weredetected in the range of  0.09-1.21, 0.96-11.96, 0.02-1.0, 0.10-1.04, 0.02-0.10, 0.04-
0.29, 0.02-0.32 0.000-0.022 and 0.03-0.25 mg/L, respectively. During the impact assessment of 
urbanization on ground water quality of Dharamshala town in Kangra district, various water 
quality parameters were found in the range  of 5.26-6.86 for pH, 1-179 NTU for turbidity, 57-
210 mg/L for TDS, 3-121 μS/cm for EC, 4-7 mg/L for DO, 1-44 mg/L for BOD, 40-310 mg/L 
for COD and 6-141 (MPN per 100 mL) for total Coliform, respectively. Significant variations 
in the cation and anion concentrations and presence of heavy metals were also recorded. 

KEYWORDS: Infrastructural development; Soil physico-chemical properties; Heavy metals; 
Himachal Pradesh.

4. Water Quality Analysis Emphasising on Nitrate Nutrient Dynamics using WASP 
Model in Kosi Watershed

Pooja Rani Sinha and Kireet Kumar
G.B. Pant National Institute of Himalayan Environment and Sustainable Development,  

Almora, Uttarakhand

ABSTRACT: Water is one of the most important natural resources and a pre-requisite for 
sustenance of life as well as socio-economic development of a country. In hilly region, naulas 
(wells lined masonry structure) and dharas (flowing springs) are main source of the water 
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for different uses, which are contaminated due to rapidly growing population, urbanization 
and improper disposal of waste. In this view, the present study,  deals with the assessment 
of physico-chemical and biological parameters of ground water samples that were collected 
from Almora district   of Uttarakhand in two seasons: monsoon and post monsoon  in year 
2017-18 Furthermore, the observed values of various physico-chemical and biological 
parameters of water samples were compared with standard values recommended by 
the EPA. . The prime objective of this study  is to determine the sources of drinking water 
that were contaminated by nitrate and to isolate the probable reasons for contamination. 
The Kosi is the river that is originated with the merging of various springs in the entire 
watershed. The water quality of Kosi was also analyzed for the post-monsoon season as the 
river serves major role in quenching the thirst of the people of the watershed. Almora since 
2000 is fetching the water from the river following lift up system of the water from the river. 

KEYWORDS: Water quality; Physico-chemical and biological parameters; Kosi watershed.

5. Assessment of Most Pervasive Changes in Terms of Climate change (CC),  
Invasive Species, Degradation of Land and Water Resources

Javaid Miandad and M. Muslim
University of Kashmir, Jammu & Kashmir

ABSTRACT:  Annual temperature and precipitation data from five stations of Kashmir valley, 
India during the last three decades, from 1980 to 2016, were analyzed to determine spatial 
and temporal trends by using Mann–Kendall trend test. Results show that annual maximum 
temperature of Kashmir valley over analyzed period has shown a 0.03ᵒC increase. With large 
intra station variations, the increasing trend is statistically significant. Despite Kashmir valley 
receiving seemingly lower amounts of rainfall over specified time period, our results showed 
that over last three decades, the precipitation does not exhibit any definite trend. For annual 
minimum temperature, our results showed statistically significant upward trend of 0.02ᵒC. 
As with maximum temperature, intra variations are much evident for minimum temperature 
also, with stations that are located at higher altitudes like Pahalgam, Kokernag and Gulmarg 
showing maximum upward trend in annual minimum trend. The results could be a reference 
for planning and management of land and water resources particularly glaciers under climate 
change. However, to get a more accurate understanding, more detailed data base is required. 

KEYWORDS: Climate variability; Kashmir Valley; Mann-Kendall test; Precipitation trends.

6. Hydrological Monitoring and Modeling, Household Survey, Modeling and  
Statistical Applications and Implementation of Interventions to Strengthen the 

Institutional In-House Project

Pratibha Kumari and Vaibhav E. Gosavi
G.B. Pant National Institute of Himalayan Environment and Sustainable Development,  

Garwal Unit, Uttarakhand

ABSTRACT: Water demand and supply is one of the most important topic of discussion at 
present. Increasing population, change in land use, industrialization, and climate change has 
drawn heavily on water resource system in the Indian Himalayan Region. This challenges the 
water practitioners and planners to frame a sustainable water resource management plan that 
can cater the demand of water among the population, agriculture, livestock, industry as well 
as of the ecosystem. This needs the new versatile assessment tools which will evaluate the 
water resource system and help managers to make a comprehensive water management plan. 
Present study demonstrates the application of Water Evaluation and Planning (WEAP) model 
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in Mohal khad watershed located in Kullu district. An attempt has been made to customize 
and demonstrate the capability of WEAP model using limited datasets to study the impacts 
of climate change on water supply and demands in the watershed. The model is applied 
to evaluate and analyze the existing and future water balance and probable effects on the 
water demands and supply in the watershed. We generated the trends of water demand and 
supply as well as the scenarios for water resources management till year 2030. In this first ever 
attempt of customization of WEAP model in Himachal Pradesh, it was found that WEAP model 
performs satisfactorily with few exceptions and able to simulate the climatic variation and 
corresponding water supply and demands of different sectors in context of climate change. 

KEYWORDS: Forest fire; Forest ecosystem; Nutrient dynamics; pH value; Pine forest; Oak forest.

7. Ecohydrology of Sikkim Himalaya and its Future in a Changing Climate

Manish Kumar and Jagdish Krishnaswamy
Ashoka Trust for Research in Ecology and the Environment (ATREE), Bangaluru

ABSTRACT: The Himalayan climatology is primarily governed by elevation and local 
biophysical parameters. Modeling the variability in temperature is easier than rainfall, which 
is less correlated with elevation and requires finer resolution data. Coarse scale regional 
climate studies have limited applicability in terms of informing local climate mitigation 
and adaptation efforts. In this context, the study assessed climate variability and change in 
Sikkim Himalaya using long-term (1901-2002) monthly records of rainfall and temperature 
available at district-level. Time series analysis was done using a combination of time-series 
and anomaly plots; and Sen slope was estimated to understand the trend. The results show 
strong multi-decadal cyclic patterns in rainfall (20-30 years length) and temperature (40-
50 years). Over the century, rainfall has declined in Sikkim, although the rate of decline is 
smaller than observed decline in other studies for Eastern Himalaya. In contrast, the rate of 
warming is almost the double of what has been reported for Gangtok town and other studies 
from the Eastern Himalaya. The study highlights the importance of local-level high resolution 
meteorological data generation for understanding spatio-temporal variability in the complex 
Himalayan region and its potential impact on the fragile water resources of Sikkim Himalaya.

KEYWORDS: Climate change; Rainfall; Springs and Streams; Climate variability; Sikkim Himalaya.

8. Sustainable Management of Land and Water Resources in  
Mid-Himalayan Areas of Himachal Pradesh

Kapil Dev and Ravinder Sharma
Dr. Y.S. Parmar University of Horticulture and Forestry, Solan, Himachal Pradesh

ABSTRACT: The present study is carried out in the purposively selected ten districts of the 
Himachal Pradesh State by selecting randomly a sample of 330 respondents comprising of 
220 beneficiaries and 110 non-beneficiaries, in terms of 2:1 ratio for the comparison of both 
the categories of respondents. The results revealed that average family size at overall level 
comprises of 5.54 and 5.44 persons and sex ratio has been found to be 910 and 921 females 
per thousand males for beneficiary and non-beneficiary farms, respectively. The overall literacy 
rate has been found to be 91.67 and 89.89 per cent, while literacy index has been worked out 
to be 2.69 and 2.60 for beneficiary and non-beneficiary farms, respectively. Agriculture has 
been found to be the main occupation as 72.29 per cent of workforce practice farming on 
beneficiary farms and 73.95 per cent on non-beneficiary farms. Average size of land holding 
has been found to be 1.29 and 1.34 ha on beneficiary and non-beneficiary farms respectively. 
The cultivated land and orchard area accounted for 41.62 and 1.65 per cent of total land 
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holding in case of beneficiary farms whereas 33.80 and 0.13 per cent of total land holding for 
non-beneficiary farms at overall basis. Irrigated land has been found to be 28.00 and 10.63 per 
cent of total land holding in case of beneficiary and non-beneficiary farms, respectively. The 
overall cropping intensity of beneficiary farms was found to be 196.51 per cent which has been 
significantly higher than the overall cropping intensity of non-beneficiary farms i.e. 156.96 
per cent, indicating a shift towards high-value cash crops and better use of land resources 
accomplished by more irrigation available on beneficiary farms. Overall Adult Cattle Unit (ASU) 
has found to be 3.65 on beneficiary farms and 2.86 on non-beneficiary farms. Agriculture 
sector has contributed a major share in total household income on both types of farms. 

KEYWORDS: Land and Water Resources; Agriculture; Himachal Pradesh.

9. Periodic Utilization of Groundwater and Aquifers and Their Recharge to  
Ensure Sustainability

Mohamad Junaid and Mohammad Sultan Bhat
University of Kashmir. Jammu and Kashmir

ABSTRACT: Growing water scarcity is one of the major concerns of the 21st century. The efficient, 
sustainable and integrated groundwater management plays a key role for conservation of this 
vital resource and understanding the spatial and temporal variations of groundwater level 
is a prerequisite for groundwater resource management. The present study focuses on the 
monitoring the changing depth to water level (m, bgl) in Groundwater observation wells in 
Jammu Himalaya for the year 1994, 1998, 2002, 2006, 2010 and 2014 using Inverse Distance 
weighted interpolation method (IDW) using data acquired from CGWB, India and measurements 
were recorded 4-times each year in the month of January, May, August, and November. The 
average Pre-monsoon (May) and post-monsoon (November) depth to water level for the year 
1994 has been recorded at 6.89 m and 5.77 m, and for the year 2014 has been recorded at 6.36 
m and 5.38 m respectively. Further Two different spatial interpolation methods ─ Deterministic 
[Inverse distance weighted (IDW), Radial Basis Functions (RBF), Local Polynomial Interpolation 
(LPI), Global Polynomial Interpolation (GPI)] and Geostatistical [Ordinary Kriging (OK), Simple 
Kriging (SK), Disjunctive Kriging (DK) and Indicator Kriging (IK) were used to understand temporal 
and spatial variations in depth to water level were used for interpolating the groundwater 
scenario of 1996, 2001, 2006, 2011, and 2016 using data of 44 groundwater observation wells. 
The accuracy of the used interpolation methods was assessed through the application of 
coefficient of determination (R2), root mean squared errors (RMSE), and Mean errors (ME). 

KEYWORDS: Groundwater Fluctuation; Deterministic and Geostatistical Interpolation.

10. Development of a Database on Utilization and Recharge of  
Ground Water and Aquifers

Saleem Farooq Rather and Ruqeya Nazir
University of Kashmir, Jammu & Kashmir

ABSTRACT:  Springs are a “window” into the groundwater flows which emerge to the surface 
as a spring. The underground flows within a land area that contribute water to a spring 
vent or outlet comprise the spring shed. The study lies approximately between 32°33’07” & 
33°07’30” N latitude and 74°27’00” & 77°21’00” E longitude in the state of Jammu and Kashmir, 
India. In the current study 2011 Landsat TM satellite imagery, was used to determine the 
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percentage of land area under different LULC type. The observation made after analyzing 
data shows that some of the springs have dried up and in the case of the existing springs 
also the discharge has decreased over the years.  During the Pre monsoon phase the decline 
in water levels varies between 0.05 and 3.82 mbgl (meters below ground level). Majority of 
the  area shows water level decline of less than 2 mbgl, no well show fall in water level >2 
mbgl. Rise in water levels is observed in parts of Akhnoor, Jammu and Samba. Rainfall was 
observed to be the major source of groundwater recharge apart from the influent seepage 
from rivers, canals, irrigated fields and inflow from upland areas whereas discharge from 
ground water mainly took place from wells and tube wells, effluent seepages of ground 
water in the form of springs and base flow in streams etc. The recharge from rainfall was 
of the order of 49839.99 ha m whereas the recharge from other sources is 43295.55 ha 
m and total ground water recharge was worked out for the study area is 93132.54 ha m. 

KEYWORDS: Springs; RS imagery; Akhnoor, Jammu and Samba.

11. Quantification, Characterization, Bio-recycling and Energy potential of  
Urban Solid Waste of Himachal Pradesh

Radhika Pathania and S.K. Bhardwaj
Dr. Y.S. Parmar University of Horticulture and Forestry, Solan, Himachal Pradesh

ABSTRACT: The present study was conducted to quantify and study the composition of 
urban solid waste of Himachal Pradesh.  Five major towns out of fifty-six urban habitations 
of Himachal Pradesh were selected for the study. Stratified random sampling was done 
to quantify the urban solid waste.  The study revealed that waste is collected in bins at a 
central point in a locality from where it is transported to a common dumping ground. The 
bins are placed along the main road and their numbers in a locality is limited.  Moreover, 
the majority of bins are of low capacity and open, there by attracting flies, insects and stray 
animals. From uncovered bins the waste often spills out in the streets and is not disposed 
off proper. The collected waste is transported in open trucks and mostly it gets spilled over, 
during transportation. The Solan, Dharamshala and Shimla towns generate 11.40,13.20, and 
61.5 tonnes of urban solid waste per day with a rate of  0.29, 0.25 and 0.31kg/capita/day, 
respectively. Whereas the total per capita methane emission potential of urban solid waste was 
1700.5, 2556 and 39196 Gg which of 35710.5, 53676 and 823116 CO2 equivalent per annum. 

KEYWORDS: Urban solid waste; Stratified random sampling; Himachal Pradesh planners.

12. Assessment of Air, Water and Soil Pollution in Selected Towns of  
Himachal Pradesh

Kartikey Sahil and S.K. Bhardwaj
Dr. Y.S. Parmar University of Horticulture and Forestry, Solan, Himachal Pradesh

ABSTRACT: In India, over the past two decades there has been a rapid increase in urbanization 
and industrialization in many cities. Due to increase in population, vehicular traffic, residential 
and industrial activities, air pollution levels are increasing day by day even in small cities and 
towns contiguous to them. In this view, monitoring of air, water and soil quality was undertaken  
in Mandi and Baddi- Barotiwala- Nalagarh (BBN) region of Himachal Pradesh. These two towns 
had been selected purposely on the basis of residential, commercial, industrial, traffic and 
tourist activities for the monitoring of the air pollutants. In this report, only study carried 
out on air monitoring is reported. The air quality data has been recorded for eight hours 
at each location of the selected town during post-monsoon (December-January) season 
by using Respirable Dust Sampler (Cat. No MBLRDS-002) and Environmental Perimeter 
Air Station (EPAS). The observations recorded for air pollutants were respirable suspended 
particulate matter (PM10), NO2, SO2 and Volatile Organic Compounds (VOCs).  Based on the 
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present investigation it was found that the concentrations of gaseous pollutants like SO2, 
NO2, VOCs  and particulate matter in the air are within the National Ambient Air Quality 
Standards at all the sites in Mandi city. The industrial area of Himachal Pradesh in Baddi –
Barotiwala- Nalagarh also contain gaseous pollutants like SO2, NO2 and VOCs  within the 
permissible limits.  However, in the Industrial region all sites like Industrial hub, traffic and 
commercial area contained particulate above the prescribed permissible limits indicating 
thereby that Industrial activities have started impacting the ambient air quality of our state. 

KEYWORDS: Air pollutants; Urbanization; Suspended particulate matter; Volatile Organic 
Compounds, VOCs.

13. Collection, Compilation and brief Analysis of Existing Energy Policies and Legal 
Instruments for Promotion of Clean Energy Development in the IHR

Saakshi Chauhan and Subrat Sharma
G.B. Pant National Institute of Himalayan Environment and Sustainable Development,  

Almora, Uttarakhand

ABSTRACT: Development is a socio-economic-technological process having the main objective 
of raising the standard of living of the people. A crucial determinant for the success of this process 
is the smooth and adequate supply of energy required to accelerate the growth in every sector 
of the economy. A core task in achieving an overall efficient electricity industry is achieving 
efficient use of a given set of generation and consumption assets. Alternative approaches to 
rural electrification have been proposed like locally generated small scale solar or hydro energy. 
Clean energy policies also play an important role in promotion of clean energy development in 
the Indian Himalayan Region. It was found that an increase in the number of renewable energy 
policies by one unit will increase the amount of installed capacity by approximately 3.24%. 

KEYWORDS: Clean energy; Energy saving; Indian Himalayan Region.

14. Report on Waste Management Including Quantity of Municipal Waste and 
Hazardous Waste Managed and Treated

Rashi Srivastava, Achlesh Daverey and Archana Sharma
School of Environment and Natural Resources, Doon University Dehradun, Uttarakhand 

ABSTRACT: This study provides the conclusive data on waste generation and composition that 
may apprise constructive planning on waste management in Haridwar district. The data was 
obtained on a regional basis by selecting Urban Local Bodies in 7 cities of Haridwar district. 
The municipal authorities were interviewed to obtain data on qualitative and quantitative 
characteristics of solid waste. This report also discusses the management of hazardous waste 
in Haridwar, with particular emphasis on industrial hazardous waste. The objective of the study 
is to identify the hazardous waste generators and the quantification of hazardous waste. The 
research methodology was focused on the study of hazardous waste generating from different 
industries of Haridwar. It seeks to identify the current situation and also aims to provide a 
review of the existing strategies that are particularly related to hazardous waste management. 
The result unveil that the rate of waste generation in 7 cities of Haridwar district e,g. Haridwar, 
Roorkee, Manglaur, Jhabrera, Laksar ,Landhaura and Shivalik nagar are 0.93, 0.48, 0.16, 0.8, 0.15, 
0.2 and 0.17 kg/person/day which translates into about 237, 104, 9, 10, 4, 4 and 3 metric tons 
of waste per day. Whereas the average household waste generation rate in these cities are 3.7, 
1.94, 1.10, 3.57, 0.88,1.98 and 0.52  kg/household/day, respectively. The two major fractions of 
domestic waste were plastic and organic waste which varied across different regions of Haridwar 
district. Therefore, the average amount of organic fraction was highest (55%) as compared to 
recyclable waste (33%) and inert waste (10.6%) in all the 7 regions of Haridwar district. However, 
the collection efficiency from bins and households showed 60-100% effectiveness while 0% 
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effectiveness from illegal dumping sites at various locations of the city. Hazardous waste arises 
from a wide range of different sources including households, commercial and industrial activities. 
The contribution of hazardous waste generation by different sizes of generators is estimated. 
The total quantity of Hazardous Waste (HW) generated was 5986.191 Metric Tonnes Annually 
(MTA). On the basis of amount of hazardous waste generated, it was found that pharmaceutical 
and automobile industries are dominant among other categories of industries. The contribution 
of landfillable waste, recyclable waste, incinerable waste and inert waste with respect to 
the total amount of waste generated are 40.41%, 38.96%, 17.53% and 2.71% , respectively. 

KEYWORDS: Municipal solid waste; Hazardous waste management; Urban local bodies. 

15. Climatic and Non-Climatic Drivers of Environmental Change and Human  
Well-Being-Domestic Water Scarcity in the Eastern Himalaya

Rinan Shah and Shrinivas Badiger
Ashoka Trust for Research in Ecology and the Environment (ATREE), Bangaluru

ABSTRACT: In spite of getting two monsoons per year, the Eastern Himalayan Region (EHR) 
faces water poverty. It is a paradoxical situation. Due to the geography and low level of 
development in this part of the country, there is a need to understand the manifestation of 
such water scarcity in a volumetrically water-rich region. Small changes in climatic conditions 
could have profound impacts on biodiversity, water, availability and agricultural hazards in 
mountainous regions. Climate change scenarios provide the predictions of alterations in 
seasonality and intensity of rainfall which could impact runoffs, groundwater recharge, and 
storage of water in soil as well as reservoirs; increase in temperatures and transpiration rate 
from plants. Potential changes that a hydrological cycle can undergo in mountain ecosystems 
depend on the sensitivity of these ecosystems. Springs are common property resources, but 
with an increase in urbanization, people are extending their houses to incorporate the springs 
leading to privatization. The government has introduced various schemes and laws to initiate 
and encourage water resources management. The implementation of such schemes in the 
hilly terrain may or not be with the same efficiency as other parts of the state or the country.

KEYWORDS: Eastern Himalayan Region; Indian Himalaya; Urbanization; Mountain towns; 
Domestic water scarcity.
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Natural Resource Management – Biological Sciences

16. Long-term Ecological/Environment Monitoring of Orchids and Assessment of 
Threats to Biodiversity and Extent of IKP Documentation and Strengthened

Roshna Gazmer and D.R. Singh
ICAR-National Research Centre for Orchids Pakyong, East Sikkim

ABSTRACT: This paper imparts the information regarding the process of monitoring and 
evaluating the long-term responses of orchid species and ecosystems to different environmental 
disturbances. Monitoring focuses on the observation of the changes in the size of populations 
i.e., whether stable, declining or increasing over time and to determine the patterns of population 
dynamics. In India Orchids constitute about 7.6% of the flora and are represented by over 181 
genera and 1229 species, of which 352 are endemic, of which 40 are endangered and 72 are 
vulnerable. Indigenous Traditional Knowledge/Practices (ITK) on orchid has been practiced by 
the local communities of North eastern region and plays a vital role as a source of medicine, 
food, in various traditions and cultural values (Medhi et al. 2009). However, long term monitoring 
would be helpful in pinpointing the reasons of decline of orchid species in natural habitats and the 
knowledge generated would be useful in management of orchid population in protected areas. 

KEYWORDS: Monitoring, Long-term, Orchid, Indigenous Knowledge Practice (IKP), Documentation. 

17. Survey, Inventory and Assessment of Traditional Natural Resources Management 
and Development of Climate Change Adaptation Strategies

Vivek Joshi and Kusum Arunachalam
School of Environment and Natural Resources, Doon University Dehradun, Uttarakhand

ABSTRACT: In this study, fuel wood requirements and annual carbon emission values were 
assessed and analyzed based on surveyed carried out in ninety eight (98) villages in six (06) 
districts of Uttarkhand State   .Additionally, rainfall data of the State for 114 years (1901-
1915) was also analyzed to observe the reduction in winter precipitation. For fuel estimation 
at house hold level, villages were categorized into three altitude classes: (a) 1000-2000mts., (b) 
2000-2300 mts., and (c) 2300- 3200 mts. Results show that average fuel wood consumption 
at households level in these all  categories was  11 kg/ day,  14.6 kg/day and  17.2 kg/day, 
respectively. Additionally,  total thirty two (32)  tree species were found in community forest 
of surveyed  villages which are being used as fuel wood resource. However, the annual carbon 
emission values for five (5) districts of Uttarakhand (rural) are: (i)  10,81,432.5 tCO2 in Almora 
(ii) 4,79,115.5 tCO2 in Bageshwar (iii) 4,05,646.3 tCO2  in Champawat   (iv) 8,29,766.8 tCO2 
in Pithoragarh (v) 10,25,659 tCO2 in Tehri Garhwal, respectively    While, total cumulative 
rainfall averages of winter months are  decreased by 60.4 % in two long periods, (1901-
1950 & 1966-2015). Out of one hundred thirty eight (N=138) springs recorded at present 
only 54% of springs are perennial in nature, 66% of springs remain active for approximately 
nine (N=9) months, whereas 19% springs remain active for approximately six (N=6) months. 

KEYWORDS: Precipitation; Carbon emission; Community forest; Canopy; Springs. 

18. Assessment of Kashmir Himalayan Biodiversity at Genetic, Species and  
Ecosystem Levels along with Listing Threatened and Endemic Species

Arjumend Shaheen and Irfan Rashid
University of Kashmir, Jammu & Kashmir
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ABSTRACT:  India is one of the seventeen mega biodiversity centres of the world. It is a land of 
immense biodiversity, in which two out of thirty-four hot spots of the world are located. This 
study on Kashmir Himalaya with respect to the floral diversity and thereby the compilation 
of subsequent floristic database will be of great utility for the scientific interest and socio-
economic development of the state. During the present survey base-line information on floral 
diversity existing in Kashmir valley has been generated. About 4168 species belonging to both 
cryptogams and phanerogams have been documented. The information gathered is of greater 
significance for exploitation of these resources for the welfare of human beings. This study 
further emphasizes on the need for thorough exploration of Kashmir Himalaya especially for 
vascular and non-vascular cryptogams at available altitudes and under varied environments, 
which is still in its infancy. With reference to spatial spreads of the documented flora across the 
valley, only few areas are well explored namely Lidder valley Sonamarg, Gulmarg and district 
Srinagar. Rest of the areas and difficult terrains in the hinterland are still either least or totally 
unexplored. It is also essential to develop online database for the description of plant species 
with respect to different genera and families. Last century witnessed drastic loss in biodiversity. 
Ironically, about one eighth of the known plant species are now threatened with extinction 
and nearly all the scientists acknowledge that now a days the rate of species loss is greater 
than at any other time in the human history. After critical examination of the database a list 
of 224 endemic plants and a list of 55 threatened plant species have been prepared and 
further work is ongoing to document them in the form of a repository that can be of great 
benefit to the researchers as well as the student working on such plant species in near future. 

KEYWORDS: Cryptogams and phanerogams species; Lidder valley Sonamarg; Kashmir Himalaya.

19. Bio-Prospecting of Bio-Resources for Sustainable Regional Development  
through Local Community Participation

Maroof Ahmed  and Showkat Ahmad Ganie
University of Kashmir, Jammu & Kashmir

ABSTRACT:  Medicinal plants of Ladakh can open avenues of economic growth in the emerging 
world market. Further, it has been realized that medicinal plants of the Trans-Himalayan region 
offer an advantage in having much greater possibilities of providing novel biomolecules in 
view of the environmental stress. These can be used as an accessible source of natural bioactive 
substances or secondary metabolites with consequent health benefits and pharmacological 
potentials. Hence, the purpose of present work was to document the medicinal plants and 
their associated traditional medicinal knowledge in medicinally rich villages of Ladakh. In 
the present study, 5 villages of Ladakh region have been surveyed for understanding the 
usage of medicinal herbs for various ailments. From this study, it can be elucidated that the 
bioactive phytochemicals present in these trans-Himalayan herbs are of enormous interest 
and can be utilized sustainably for discovery of potential drug leads against prevalent 
diseases occurring in this study area. We have documented nearly 49 different medicinal plant 
species, which were used in surveyed villages for medicinal and folklore usage. In traditional 
systems of medicine, a single drug or combinations in raw form are preferred over compound 
formulations. These medicinal plants possess vast amounts of polyphenolics, alkaloids, 
terpenes, saponins, tannins etc. Therapeutic potential of these medicinal plants has been 
explored sporadically, which is almost negligible looking to the wealth of knowledge that exists. 
In future prospects, this study requires phytochemical screening of these enlisted medicinal 
plants, which can help in identifying potential drug candidate for other serious ailments. 

KEYWORDS: Medicinal plants, Ladakh Himalaya,Phytochemicals, Potential drugs.
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20. Biodiversity, Ecosystem Services and Human Well-being in  
Darjeeling Tea-Forest Social Ecological Landscape

Annesha Chowdhury and Soubadra Devy M
Ashoka Trust for Research in Ecology and the Environment (ATREE), Bangaluru

ABSTRACT: The Darjeeling tea landscape is interspersed between remnant moist deciduous 
forests and protected areas such as Senchel and Mahananda Wildlife Sanctuaries in the north-
eastern part of India. This landscape represents various degrees of intense tea monoculture with 
varied levels of native shade trees, displaying a panoramic mosaic of tea and forest. It covers an 
area of approximately 640 sq km straddling reserve forests, protected areas, 87 tea gardens and 
scattered small tea growers. Recently, a number of tea estates including the small tea growers are 
tapping into sustainable agricultural standards like Rainforest Alliance, Fair Trade and Organic. 
This serves as a powerful instrument to increase the product’s ability to penetrate the niche 
markets, while providing opportunities and a safety net during crises, closures and abandonment. 
With the increasing complexity in the socio-economic aspirations of various stakeholders within 
the landscape, it is important to assess whether a managed landscape such as the tea-forest 
landscape has the ability to not only conserve biodiversity but also support human wellbeing. 

KEYWORDS: Ecosystem services; Wildlife sanctuaries; Tea-Forest landscape; Rainforest Alliance.

21. Conservation of Rhododendrons and its Pollinators in Subalpine and  
Alpine Regions of Sikkim Himalaya

Shweta Basnett and Soubadra Devy
Ashoka Trust for Research in Ecology and the Environment (ATREE), Bangaluru

ABSTRACT: Climate change affects species distributions, and the magnitude of projected 
climatic change is large at high elevations and high latitudes. In the Himalayan region, studies 
on niches, distribution overlaps and shifts of host species and its pollinators are rare. Through 
our work, we study the Rhododendrons which are considered as one of the dominant high 
attitude plant community of Himalaya Biodiversity Hotspot. The objectives of the study are 
to: (i) identify dominant high altitude Rhododendron species and its potential pollinators. (ii) 
map geographical distribution (iii) estimate the ecological niche overlap of the selected high 
altitude Rhododendrons species and its pollinator for the future climate change scenario. To 
achieve these objectives, we laid vegetation plots and performed pollinator visitation study. 
To build our models we will be referring to secondary literature and museums specimens 
for the occurrence points. Furthermore, GIS modeling tools such as MaxEnt are  also intend 
to predict the future climate change scenarios of their niche overlap. Results initially show 
that a Bumblebee serves as dominant pollinators for few high altitude species such as R. 
setosum, R. anthopogon, and R. lepidotum. The results will highlight the impact of future 
climate change on nice overlap of selected Rhododendrons and potential bumblebee 
pollinators and further provides useful information for designing conservation strategies. 

KEYWORDS: Climate change; Rhododendron; Himalaya biodiversity hotspot.

22. Fragmented Landscape and Biodiversity: Study of Pollinators and Dispersers 
Outside Protected Area Network in Sikkim

Urbashi Pradhan and Soubadra Devy M
Ashoka Trust for Research in Ecology and the Environment (ATREE), Bangaluru

ABSTRACT: Forest fragmentation is considered as a greatest threat to biodiversity and 
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ecosystem services. While fragmentation may be negative to species requiring large foraging 
range, but habitat fragmentation opens up areas (edge area) where flowering herbs, shrubs 
grow providing food resources and habitat for insects, birds and small mammals. The role 
of insects in provisioning pollination service is acknowledged widely, however they are also 
declining across the globe. Sikkim Himalaya is known to be home to numerous taxa however the 
study on pollinators of Sikkim is very limited. This study explores the diversity of pollinators and 
dispersers in Sikkim Himalaya, their status and future conservation possibility of their habitat. 

KEYWORDS: Forest fragmentation; Sikkim Himalaya; Pollination service.

23. Development of a Database of Orchid Biodiversity of Indian Himalayas

Prashant Chaturvedi and D.R. Singh
ICAR-National Research Centre for Orchids Pakyong, East Sikkim

ABSTRACT: Orchids, one of the most interesting and one of the most widely distributed groups 
of flowering plants on the earth. They are cosmopolitan in distribution and are abundant in 
tropical regions of the South East Asian countries, Australia, Europe, South & Central America 
and South Africa etc. The family Orchidaceae, is one of the oldest known and world’s largest 
family of flowering plants comprising of over 800 genera and between 25000 – 35,000 species. 
In India, the family Orchidaceae is widely distributed from alpine to coastal regions and islands 
but their maximum diversity occurs in the Eastern Himalayan and Peninsular regions respectively. 
According to the reports, the family has about 186 genera, 1298 species, 5 subspecies and 
28 varieties in India. The Orchids database is a comprehensive information of orchid flora. 
Database development of orchid species and hybrids through bioinformatics tools. In this 
website creation, the database interface has been implemented using Joomla CMS written in 
PHP. The designing of graphic user interface has been done using HTML, CSS, PHP. This site 
allows for easy to search, and is compatible with all major browsers in all operating systems. 
It is dynamic and provides the user with an option of sharing of information. We designed 
new database for Himalayan orchids which used on XAMPP platform and has done coding in 
PHP and MySQL language. In this database, inbuilt all information about orchids family and 
described places where we got orchids flora. Then, we developed new web page and kept all 
information about orchids. Everyone easily accesses this orchid’s database web page and gets 
the new updated information about orchids daily and this is very useful for research work. 

KEYWORDS: SQL Database, Web Design, XAMPP Control Panel, Species, PHP, CMS, Plant 
database; Floral resources; Information-sharing.

24. Assessment of Level of Reduction/Increase in Human–Wildlife Conflicts in  
Kashmir Himalayas 

Aqleemul Islam, Fayaz Ahmad  and Bilal Ahmad Bhat
University of Kashmir, Jammu & Kashmir

ABSTRACT:  The topography and moderate climatic conditions of Kashmir valley supports a 
rich biodiversity here. Humans and wildlife, both forms an integral component of an ecosystem, 
where they live in harmony with each other. However when the needs of both these arises, their 
activities start to harm each other this gives rise to conflict, which makes the life of the people  
as well as  wild animals always in a risk of  danger, either injury or death. The rising levels of 
human–wildlife conflict in Kashmir Himalayas are due to the expansion of human habitations 
near the protected and forest areas, due to this the human populations and wildlife come 
in close proximity to each other and gives rise to conflict. The most common animals which 
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were found to be involved in conflict are – Black Bear, Brown Bear, Leopard, wolf, Monkey, 
Red fox. Black Bear ranks top amongst these followed by Leopard, minor cases were reported 
from the rest of wild animals.The present study was carried for the period of three months 
from July 2018 to September 2018. During the study, a total of two district hospitals and two 
wildlife departments of South division of Kashmir valley were surveyed. It was shown that 
almost 5 year (2014–August 2018) data from hospitals shows a decrease trend in human– 
wildlife conflict with peak levels in 2016.Data from wildlife departments of above 10 years 
(2008–July 2018) also shows a stabilizing balance from the last 3–4 years with peak levels in 
2010–2011. Objective of the present study is to assess the levels of human–wildlife conflict in 
Kashmir valley. So from the results, it can be concluded that due to conservation management 
techniques, the human–wildlife conflict is controlled somehow, there is further need of carrying 
conservation related programmes and to educate people about human–wildlife conflict. 

KEYWORDS: Wildlife conflicts; Kashmir Himalayas.

25. Morphology based Taxonomy of Moths from the Eastern Himalayas,  
Arunachal Pradesh

Rahul Ranjan and Kailash Chandra
Zoological Survey of India, Kolkata

ABSTRACT: The present work deals with the diversity of moths from the Indian Himalayan 
Region (IHR). The unique floral vegetations and plant species richness provide a complex 
habitat which may harbours many more moths species yet to be discovered. There are many 
economically important species reported which are belonging to superfamily Pyraloidea from 
eastern Himalayan region. The moth genus Abraxas is a species complex group belonging 
to family Geometridae under superfamily geometroidea is also being studied. To resolve the 
species complexity a total 105 genitalia dissections have been completed. The study reports one 
Diphtherocome Warren (Lepidoptera: Noctuidae: Acronictinae) species  for the first time  in India. 

KEYWORDS: Moth, Abraxas, Diphtherocome Warren.

26. Ecosystem Services and their Valuation as Provisioning Services Related to Forest 
Ecosystem from the Mountain Region: A Case Study from Clusters of Villages in 

Chamoli District, Indian Himalayan Region

Tribhuwan Singh Rana and R.K. Maikhuri
G.B. Pant National Institute of Himalayan Environment and Sustainable Development,  

Garhwal unit, Srinagar Garhwal, Uttarakhand

ABSTRACT: Ecosystems are assets that supply a broad range of services. These include 
provisioning services such as food and water; regulating services such as diseases control and 
flood; cultural services such as cultural and spiritual; and supporting services such as nutrient 
cycling that sustain the life. Provisioning services supply direct inputs to livelihoods and the 
economy. Mountain ecosystems are particularly significant as they offer critical goods and 
services both to indigenous communities as well as communities downstream. To understand 
the actual value of services provided by natural ecosystem and to assess their linkages with 
human wellbeing, it is important to have information about the quantity, quality and economic 
worth of Ecosystem services. The main objective of this study is valuation of forest ecosystem 
through the sixteen selected (NTFPs) and wild edibles plant species in the four village clusters 
(Salud–Dungra, Urgam, Sutol–Kanol and Vaan) in Chamoli district of Uttarakhand. The result of 
the present study brought into light that the most of the forest products have an auspicious 
economic potential in economy generation because of their role in local diets and economy. 
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Forest products such as Morchella esculenta, Sassurea costus, Ophiocordyceps sinensis, 
Jhula (lichen) and Moss contribute INR 232.69 million to the economy of local peoples. 
Forest products resource depletion as a result of rising prices produces a range of responses 
in different situations including cultivation, domestication and geographic relocation. 

KEYWORDS: Ecosystem Services; Non Timber Forest Products; Participatory Rural Appraisal; 
Households.

27. Monitoring of Different Atmospheric Gaseous Pollutants, Creation of  
Long-term Data base on Meteorological Parameters to Assess  

Climate Change Scenario and its Impact on Apple Orchards

Shilpa Thakur and J.C. Kuniyal
G.B. Pant National Institute of Himalayan Environment and Sustainable Development,  

Kullu Unit, Himachal Pradesh

ABSTRACT: The impact of global air pollution on climate change has become a worldwide 
concern. Population explosion, increase in transport activities and industrialization are the main 
contributors to increase air pollution. Atmospheric pollutants were monitored at Mohal (1154 
m) in Kullu valley of the northwestern Indian Himalayan Region. Total Suspended Particulate 
Matter (TSP), Particulate Matter below 10 micron (PM10), particulate matter below 2.5 micron 
(PM2.5), nitrogen dioxide (NO2), sulphur dioxide (SO2) and ammonia (NH3) were important 
pollutants. The maximum and minimum concentration of TSP (January to December in 2017) 
was observed from 187.2 µg m-3 to 14.1 µg m-3 respectively, with monthly mean 76.5± 3.14 µg 
m-3. The maximum and minimum concentration of PM10 was 96.7 µg m-3 on 31st December 
2017 and 7.2 µg m-3 on 31st August 2017, respectively. The monthly mean concentration of 
PM2.5 was 33.7 ± 2.44 µg m-3. The average concentration of NO2 at Mohal was 3.8 ± 0.29 µg 
m-3. On the other hand, average concentration of SO2 on monthly basis was observed as 0.7 
± 0.03 µg m-3. The average concentration of the NH3 was observed 1.1 ± 0.09 µg m-3 from 
January to December in 2017. The windiest month at Mohal was noted to be March when its 
speed was 0.7 m/s. The total rainfall from January to December 2017 at Mohal was 890 mm. 
Daily maximum temperature stood to be 32.90C at Mohal on 9th September. Concentrated 
weighted trajectories showed that sources of the pollution are both local and external. 

KEYWORDS: Atmospheric pollutants; Meteorological parameters; Climate change, Kullu valley; 
North-western Himalaya.

28. Explore the Intra Specific Variations using Morphological Markers in Selected 
Species and Attempt their Multiplication and Reproductive Biology

Vipin Kumar and Yash Pal Sharma
Dr. Y.S. Parmar University of Horticulture and Forestry, Solan, Himachal Pradesh

ABSTRACT: The Indian Himalayan region has been recognized as one of the best habitats for 
medicinal plants. Of the total medicinal plants traded in India, about 90% are wild collected 
in which 70% collections involve destructive harvesting. The ruthless in situ harvesting, high 
grazing pressure, land use changes, lack of cultivation and other pressures on the commercially 
viable medicinal plants have caused rapid depletion of their populations in the wild. If all 
these factors continue to operate and necessary steps are not taken, these species might 
become extinct. For conservation and sustainable use of these important medicinal plants 
there is urgent need to conserve them by adopting multi pronged strategies. Therefore, 
there is urgent need to take extensive measures for their conservation and sustainable use. 
The present studies were focussed on intraspecific variation in some Western Himalayan 
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endangered medicinal plant species, namely Angelica glauca, Podophyllum hexandrum, 
Picrorrhiza kurroa and Aconitum heterophyllum to identify the morphotypes by using morpho-
chemical markers. Field survey to different sites of Himachal Pradesh was undertaken and 
seeds/propagules were sourced from these sites. Intraspecific diversity of selected medicinal 
plants was observed for morphological traits as well as for biochemical traits (quantitative 
estimation of active content) at different study locations. In addition, for ex-situ conservation 
and multiplication, germplasms of each collected medicinal plants have been planted/
sown at study area Medicinal and Aromatic Farm Shilly of district Solan, Himachal Pradesh. 

KEYWORDS: Endangered medicinal plant; Morpho-chemical markers, Aromatic Farm; Himachal 
Pradesh.
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Livelihood Options and Employment Generation (LOEG)

29. Study and Quantification of Non-timber Forest Products (NTFPs) and  
Related Value Chains from the Western Himalaya

Haseeb Ul Rashid Masoodi and R.C. Sundriyal
G.B. Pant National Institute of Himalayan Environment and Sustainable Development,  

Almora, Uttarakhand

ABSTRACT: The present study aims to document detailed information of Non-Timber Forest 
Products (NTFPs) in Himachal Pradesh having enormous potential for livelihood enhancement 
and socio-economic development. NTFPs are directly linked to the socio-economic culture 
of the local people and provide important ecosystem services. Himachal Pradesh is rich in 
biodiversity as this area exhibits large number of NTFPs with a determination of approximately 
354 wild species wherein the herbs form a majority. Maximum species are used for medicinal 
and aromatic purposes. Different parts of these species, such as whole plants, roots (including 
rhizomes and tubers), leaves, flowers, fruits, seeds, stems, barks, etc. are used by the inhabitants 
for curing different diseases. Most of the plants belong to Asteraceae family followed by 
Lamiaceae. Maximum number of NTFPs is found in sub-alpine zone followed by the alpine, 
warm temperate, temperate and sub-tropical zones along the altitudinal gradient. There are 
13 NTFPs facing various categories of threats as per IUCN guidelines, whereas 93 NTFPs are 
estimated to be threatened according to different stakeholders. Due to over exploitation, habitat 
degradation and changing environmental conditions, the population of many species are 
depleting fast. Therefore, education and awareness programs for the inhabitants are suggested. 

KEYWORDS: NTFPs; Livelihoods; Himalaya; Himachal Pradesh.

30. Extent of Impact of Capacity Building Programme: Development of Appropriate 
Field Extraction Techniques for the Minor Essential Oils

Arvind Singh Negi and Hema Lohani
Centre for Aromatic Plants, Dehradun, Uttarakhand

ABSTRACT: The aromatic plants/weeds like Lantana camara, Eupatorium adenophorum 
and Artemisia vulgaris and grasses like Cymbopogon distans are abundantly available and 
widespread almost all over in the Himalayan region of Uttarakhand. The several negative 
impacts of some species have been addressed so far but the positive role in the societies and 
ecosystems is needed to be addressed. As all of these species bear the aromatic characteristic 
in their essential oil and thus has a great potential in perfumery, toiletry, aromatherapy, 
natural fragrance & flavour, medicine, bio-pesticides for crop protection and storage due to 
their low toxicity to human beings, minimal environmental impact and most economically 
viable, in contrast to some synthetic chemicals. Therefore, study was carried out to develop a 
cost effective sustainable harvesting and distillation techniques of these species for biomass 
collection, essential oil content and yield and economics of harvesting and distillation techniques 
under the natural condition. From the obtained results, it was found that among the different 
harvesting methods of Lantana, harvesting of top green foliage followed by harvesting from 
1.5 m above ground level were the best agronomic practices for getting maximum essential 
oil content and yield and maximum economic returns in combination with Steam distillation. 
Further comparing the efficacy of different distillation techniques in Artemisia and Kalabansa 
plants, Hydro-stem distillation proved to be more beneficial in term of essential oil content, 
oil yields and economic returns in case of Artemisia and Kalabansa where as Steam distillation 
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was more beneficial in Gania grass for essential oil content, oil yields and economic returns. 

KEYWORDS: Aromatic plant; Lantana camara; Eupatorium adenophorum; Artemisia vulgaris.

31. Supplementary Livelihood Options for Local Communities

Gazalla Akhtar and F.A. Masoodi
University of Kashmir, Jammu & Kashmir

ABSTRACT:  Ladakh is the easternmost trans-Himalayan part of the Indian State of Jammu 
and Kashmir encompassing Kargil and Leh districts. It is also called a cold desert region for 
its extreme climatic conditions like a very high humidity and altitude, fluctuating temperature, 
intensive sunlight, and extreme harsh winters. As a result of climatic and geographical 
differences, this region has limited agricultural resource potential land animal farming. 
Therefore, the people of ladakh have introduced some indigenous food processing practices 
in order to make the produce available when the season is out. Fermentation, drying, smoking, 
and pickling/sugaring are the most common practices adopted by people of Ladakh region. 
These indigenous food processing practices have resulted in the availability of produce, when 
the season is out. But these value added products with such biological importance lacks 
mechanized processing, proper storage, and marketing. Hence are unknown to the outside world. 

KEYWORDS: Supplementary Livelihood; Ladakh.

32. Weakening of Traditional Livelihood in the Mountain

Vishleshwar and Dr. D.S. Rawat
G.B. Pant National Institute of Himalayan Environment and Sustainable Development,  

Almora, Uttarakhand

ABSTRACT: Traditional livelihood system of the mountain exists in the interlinked form of 
the agriculture, livestock maintenance and horticulture practices supported by the forest 
products gathering. More than 70% population the Uttarakhand depended on the agriculture 
practice. The present study represents that the production of agriculture crops are decreasing 
and not enough to fulfil the yearlong demand of the stakeholders. The present report 
aims to a comparative study of the traditional livelihood practices with past scenario. The 
objectives of the report are focused to identify the various key environmental issues and 
socio- economic challenges that are responsible for the weakening of the traditional livelihood 
and must be addressed to ensure a rapid and sustained economic growth in the mountains. 

KEYWORDS: Traditional livelihood; Weakening; Agriculture; Socio-economic.

33. Environmental Impact Assessment of Ecotourism and  Develop Strategies for  
Its Sustainability in Himalayan Region

Shalini Chauhan and S.K. Bhardwaj 
Dr. Y.S. Parmar University of Horticulture and Forestry, Solan, Himachal Pradesh

ABSTRACT:  A field study was undertaken to evaluate ecotourism sites in mid hill region 
of Himachal Pradesh. The Pine Eco hills site in Solan district was assessed for sustainability 
indicators and estimating  carrying capacity based on ecological, economic, social and physical 
environment. The stakeholders comprising local residents, visitors and tourism officials were 
interviewed with semi structured questionnaires for ecotourism prospect evaluation.  The 
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carrying capacity impact unit analysis of indicators for social, infrastructure and economic 
aspect obtained were 97.3, 93.5 and 95.5 percent. The effective carrying capacity of site 
estimated through the management capabilities was achieved at 43 compared to tourist arrival 
of 28 persons/day far below its capacity. Also the visual observation performed in the area 
and according to the study on available facilities, it was perceived that there were service 
facilities and infrastructures as well as suitable manpower for management and providing 
tourism services. Therefore, the study indicated that the ecotourism activities in mid hills were 
still within the carrying capacity limit.The lack of on-site water availability although indicated 
a problem about abstraction from groundwater which could be worsened by an increase in 
tourists visiting the area. The indicators like preservation of landscape characteristics, energy, 
water and waste management specified on-going problems under each component which 
hindered the development of tourism activities. Hence, there is current need in the management 
and tourism development as a road map for implementing sustainable tourism in the area. 

KEYWORDS: Ecotourism; Water availability; Groundwater; Sustainable tourism.

34. Report on Sustainable Tourism and Changing Patterns of Tourism

Parmendar Singh, Vijay Shridhar and Kusum Arunanchalam
School of Environment and Natural Resources, Doon University, Dehradun, Uttarakhand

ABSTRACT: The report emphasizes the sustainable tourism which includes ecotourism in 
Corbett Tiger Reserve and Rajaji Tiger Reserve. Ecotourism is an important part of religious 
tourism because it generates economic benefits for the local people and awareness in visitors. 
The main objectives of the study are:  (i) to observe the tourist pressure inside the park and (ii) 
to study the ecotourism related issues around protected areas of CTR and RTR by estimating 
a total number of tourists per day. The protected area includes Motichur and Chilla range 
of RTR and Bijrani, Jhirna and Sitabani zone of CTR. The study area around the periphery of 
the protected area includes Garjiya Devi temple, Mansa Devi temple and Chandi Devi temple 
which leads to the religious tourism. The study also involves the qualitative and quantitative 
estimation of solid waste generated by the different hotels situated inside the park. The 
contribution of organic waste and plastic waste was on a higher scale as compared to other 
waste. A field-based well-structured survey was carried out on the basis of a questionnaire 
developed for CTR and RTR. This report presents the insight into the attitudes and response of 
a sample of the small group of people involving the tourists (local and foreigners), employees 
of the hotels and resorts, forest guards and park management authority in Rajaji Tiger Reserve. 
The results reveal that the number of tourists both domestic and foreign in 2005 has increased 
from 1.3 lakhs to 2.45 lakhs in 2015. The social indicators were used as the tool to understand 
development pattern in the tourism industry. It was evident from the study that 80% of the 
tourists in CTR while only 40% of tourists in RTR were satisfied with the accommodation 
facilities. Approximately 60% of the visitors in CTR and 40% in RTR were not satisfied with 
the shopping facilities. Based on the survey, it was observed that maximum revenue in RTR is 
gained from tourist entry free which has increased 82% in 2016 when compared with 2012. 

KEYWORDS: Sustainable tourism; Ecotourism; Corbett Tiger Reserve; Rajaji Tiger Reserve.

35. Supplementary Livelihood Options for the Rural Population and  
Other Population and Study the Market Linkages

Vivek Kumar Kushwah and Kusum Arunachalam
School of Environment and Natural Resources Doon University, Dehradun, Uttarakhand

ABSTRACT: The present study was conducted to suggest supplementary livelihood options 
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on the basis of the assessment of current livelihood strategies and resources availability in 
Dehradun district of Uttarakhand. Six tehsils of the  district have been included in the study with 
an aims to analyze the current livelihood strategies and market linkages. A structured survey 
was conducted in the study area, using household survey, group discussion and interview of 
key informants to obtain data regarding livelihood strategies. Stratified random sampling was 
adopted for the selection of village and households within the villages.  A total of 60 villages have 
been surveyed which includes 30 high altitude villages and 30 low altitude villages. 50% of the 
total villages are dominated by schedule caste and schedule tribe population with maximum 
population in the Kalsi Tehsil (98.40%) followed by Tuini (95.93%) and minimum in the Rishikesh 
Tehsil (5.3%) followed by Dehradun (12.2%). The average landholding in the study area is 0.825 
hectares, which was maximum in the Dehradun Tehsil and minimum in the Chakrata Tehsil. It 
was found that agriculture and allied sectors contributed maximum (51.92%) to the income 
of households followed by the income from the business sector (24.50%). 68% of the total 
working population is involved in the agriculture and allied sector followed by business sector 
and travel & tourism (11%). 64.93% of the total working population comprises of females, 
who are key contributors to daily livelihood activities of a household. There are good market 
linkages for the agriculture and allied sector in the Dehradun and Rishikesh Tehsil, however in 
case of Chakrata and Tuini Tehsil it was found to be moderate to poor. 56 plants species have 
been identified which play an important role in local livelihoods as fodder, fuelwood and NTFPs.  
Based on resource availability and household’s perception, it has been found that mushroom 
cultivation is the most preferred livelihood option and 94% households in the study area 
have shown interest followed by medicinal plant cultivation 93% and 78% in poultry farming. 

KEYWORDS: Rural livelihood; Forest resources; Market linkage; Gender participation.

36. Providing Supplementary Livelihood to Local Inhabitants through Sustainable 
Utilization of Lesser Known Aromatic Plants

Sonal Bisht and Hema Lohani
Centre for Aromatic Plants, Dehradun, Uttarakhand

ABSTRACT: Rural communities in Uttarakhand Himalayan areas are facing  distinct challenges 
in integrating traditional sustenance and emerging market uses of aromatic plants. The 
aims of the  study  is to capacity building in local inhabitants of hilly regions of Uttarakhand 
through awareness rising and developing market linkages to promote utilization of lesser 
known aromatic plants viz., Lantana camara, Artemisia vulgaris, Cymbopogon distans (Gania 
grass), Eupatorium adenophorum (Kalabansa) and Cupressus torulosa (Surai). To achieve this,  
regular group discussions/meetings in several villages of Uttarakhand was organized and 
found that  five weed species/trees (Lantana, Artemisia, Gania grass, Kalabansa and Surai) 
had high market value. These species were usually  used in indigenous medicine, fragrances, 
cosmetics products and etc. Furthermore, sustainable use of these weedy species/trees for 
livelihood improvements through local awareness campaigns, capacity-building training 
were also  exposure. Capacity building was the main intervention undertaken to achieve the 
overall objective. These ongoing interventions are successfully achieving planned targets 
and it is expected that the project will serve as a strategic investment for income generation 
through sustainable utilization and marketing of these lesser known aromatic plants/weeds. 

KEYWORDS: Capacity building; Aromatic plant; Livelihood option; Weed species.

37. Supplementary Livelihood Options for Local Communities and  
Other Rural Populations

Anirban Datta-Roy and Nitin Rai
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Ashoka Trust for Research in Ecology and the Environment (ATREE), Bangaluru

ABSTRACT: This project was conceptualised in response to the increasing problem of change 
and rapid development among the mountain communities in the eastern Himalayas that 
threaten to leave them vulnerable to market forces unfamiliar to them. Alternative livelihoods 
that are environmentally friendly and also provide complete control of the process to the 
local inhabitants are available in the form of ecotourism and other 'green jobs'. The presence 
of high levels of faunal diversity and increasing interest from birdwatchers and amateur 
photographers make this region a good location for nature based ecotourism initiatives. 
The project is in the process of preparing a comprehensive plan for implementation of 
ecotourism and associated environmentally benign activities that can serve as a guide for 
other similar villages in this region. The holistic nature of this project involves the collation of 
ecological, social, institutional data along with an exhaustive review of secondary literature. 

KEYWORDS: Ecotourism; Alternative livelihood; Northeast India; Eastern Himalayas; Nature 
based tourism; Green jobs.
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Skill Development and Capacity Building (SDCB)

38. Preparation of Resource Atlas for Himalayan State of Uttarakhand – Based on 
Forest & Wildlife and Disaster & Disaster Management

Parul Singhal and R.S. Dobhal
Uttarakhand State Council for Science and Technology, Dehradun, Uttarakhand

ABSTRACT: Uttarakhand is very important historically as well as for abundance of natural 
resources. Project work is based on fourteen resources i.e. District at a glance, Topography, 
Population, Education, Health, Forest & Wildlife, Agriculture & livestock, Water, Energy, 
Industries, Tourism, Transport & Communication, Science & Technology and Disaster & Disaster 
Management. My area of interest in the project is about the resources i.e. Forest & Wildlife and 
Disaster & Disaster Management besides the compilation of all other resources of each district of 
the State. The State has rich and diverse forest with overwhelming biodiversity and wildlife. State 
has strong natural base, which has to be utilized judiciously for the sustainable development. As 
the state is accelerating its pace of development, it is essential to utilize its resources optimally. 
Uttarakhand State Council of Science and Technology (UCOST) realized the need of the hour 
and therefore proposed to develop a resource database and will create a Resource Atlas for 
the state in near future. Uttarakhand is covered with rich forests all across thirteen districts. 
Uttarakhand due to its complex geographical setting is vulnerable to geological disasters. The 
State is among the most seismically active parts of India. Landslides, flash floods and cloudburst 
are seasonal in nature but earthquakes and road accidents are the most devastating and 
unpredictable. 90% data has already been collected for the thirteen districts on the suggested 
resources and the remaining data is in the process of procurement from various concerned 
departments. Presently, the process of compilation of Dehradun district is in process. Compiled 
data is now being analyzed statistically and mapping of the resources is yet to be done. 

KEYWORDS: Disaster; Forest; Resource; Sustainability.

39. Outmigration Patterns in Uttarakhand: Factors Responsible and  
Possible Solutions

Niyati Naudiyal, Harsh Dobhal and Ujjwal Kumar
School of Environment and Natural Resources, Doon University, Dehradun, Uttarakhand

ABSTRACT: Rural out-migration from hill districts of Uttarakhand has been a matter of intense 
social and political debate in the state for decades. This study intends to understand the pattern 
of out-migration and its underlying factors in the hill districts of Uttarakhand through analysis 
of, primary and secondary (from Census of India), socio-economic and demographic data, and 
suggest potential solutions to control out-migration. Decadal analysis of Census data (2001 
and 2011), has been used to analyse pattern of out-migration, causative factors, and identify 
regions with highest decline population and household number. On the basis of this information 
a primary survey is being conducted in villages that show a declining household number, 
through key person interviews and household surveys. A structured questionnaire is being used 
to survey a minimum of 10 villages in each district, and 20% households within each village. 
7 out of the 11 hill districts of Uttarakhand have been surveyed so far. Preliminary analysis of 
primary data revealed that on an average, 55.9% of the population from the surveyed villages 
has migrated, with Pauri and Almora districts reporting the maximum out-migration. The lack 
of employment (21.87%), education (20.04%), and healthcare (17.9%) facilities, in addition 
to declining agricultural production (16.4%) and have emerged as the key push factors for 
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outmigration. Migrant remittances (27.39%) were found to be the most important contributors 
to household income. The study intends to deliver policy recommendations and region-
specific alternate livelihood options that can be explored to check out-migration in the state. 

KEYWORDS: Out-Migration; Demography; Development; Livelihood; Uttarakhand.

40. Study on Physicochemical, Therapeutic Properties and Safety Data

Gaurav Naik and Hema Lohani
Centre for Aromatic Plants, Dehradun, Uttarakhand

ABSTRACT: Considering Essential oils are known to possess varied types of medicinal and 
aromatic properties, making it an apt component in the treatment of several medical conditions. 
Uttarakhand is a blessed state in the Himalayan region and is known to possess the most 
diversified group of medicinal and aromatic plants, many of which have beneficial properties. 
Among these several plant species like Eupatorium adenophorum, Artemisia vulgaris, Lantana 
camara, Cupressus torulosa and Cymbopogon distans are found to grow in abundance. 
Essential oils were extracted from these aromatic plants and were used for the physio-chemical 
analysis such as specific gravity, refractive index, optical rotation, acid value, and saponification 
value, chemical profiling and therapeutic properties i.e. antimicrobial, antioxidant, Human 
Dermal Fibroblast Proliferation Assay and LPS induced TNF-alpha release assay was conducted 
to determined Anti-inflammation assay. These essential oils showed strong antimicrobial 
activity against the fungal and bacterial pathogens and antioxidant activity with high value. 
The physicochemical, chemical profiling and therapeutic properties of all essential oil can be 
can be used to determine the quality of essential oils. Thus the studied indicating that the 
essential oils of these plants species to be a potent source and continue to be used against 
various types of pharmaceutical, cosmetics or personal care product development in the future. 

KEYWORDS: Antioxidant; Chemical profiling; Antimicrobial; Aromatic plants; Essential oils.

41. Study of Human Capacity Building in Natural Resource-based  
Micro-Enterprises of Uttarakhand

Ina Bahuguna, Kusum Arunachalam and Harsh Dobhal
School of Environment and Natural Resources, Doon University, Dehradun, Uttarakhand

ABSTRACT: The study is focused on human capacity building identified indicators which are 
affecting working of micro enterprises. For this, total 60 manufacturing micro enterprises were 
selected in 13 districts of Uttarakhand on the basis of random sampling. Furthermore, primary 
data such as agro based and related activities, animal based and related activities, handlooms 
and handicrafts and miscellaneous was collected from four types manufacturing enterprises. 
In manufacturing micro enterprises from where these categorized micro enterprises ownership 
were individual ownership, partnership and cooperatives and were questioned in personal 
interview with structured questionnaire. Uttarakhand has abundance of natural resources yet, 
natural resource based micro enterprises have failed to flourish in the state. Collected data shows 
very poor score of resources available with them, may due to policies drawback . The study 
compares employment generated and problems faced to run these micro enterprises in the state. 

KEYWORDS: Human capacity building; Micro enterprises; Natural resource; Employment 
generation.

42. Preparation of Resource Atlas for Himalayan State of Uttarakhand – Based on 
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Health, Tourism and Transport

Antriksh Barakoti and R.S. Dobhal
Uttarakhand State Council for Science and Technology, Dehradun, Uttarakhand

ABSTRACT: Uttarakhand is a state in northern India bordered by the Himalayas known for 
its varied resources. For the hilly state like Uttarakhand there are many factors depended on 
population health care and their livelihood. Thus, the main objective of the present work is to 
focus on Health, Tourism and Transport sectors. The secondary data for all the resources have 
been collected from the respective departments. Various changes have been observed in each 
resource from 2001-2016. At present, work on Dehradun district is being done. In this study, 
growth patterns in various sectors were observed. Firstly, health sector is essentially required 
for focusing on health issues with the objective of reducing disease burden and creating a good 
environment Dehradun district constitutes 26.50% of the total health institutes of the state. 
Moreover, homeopathic and unani hospitals have increased from 2001 to 2016 but allopathic 
hospitals shows a decrease in their number in the district. Analysed data shows that in the 
district, maximum qualified ASHA workers are in Raipur and Dehradun. Secondly, if we talk 
about tourism of the district, it is due to its admirably various landscape, rich cultural heritage, 
high biodiversity and enough religious potential which has also generated a good source of 
income and employment to youth and rural mass. Analysis shows that maximum number of 
Indian tourists visited Dehradun along with Rishikesh and Mussoorie in the district but maximum 
numbers of foreign tourists visited Mussoorie as compare to Rishikesh and Dehradun. Finally, 
for above two resources there should be a good network of roads as these are also considered 
as the life lines of any district. Number of National and State highways got increased in the 
district from 2001-2016. Moreover, rural roads in the district had significantly higher growth 
rate while urban and major district roads show a less growth. This shows that the government 
has been focussing on rural development of district. All the sectors are showing positive results 
which are responsible for the growth of the district. Thus, the results generated will be helpful 
for policy makers for drafting better policies for the growth and development of the state. 

KEYWORDS: Database; Geographical representations; Statistical analysis, Tourism, Transport.

43. Preparation of Resource Atlas for Himalayan State of Uttarakhand – Based on 
District at a Glance, Agriculture & Livestock, Human Resource

Pooja Kala and R.S. Dobhal
Uttarakhand State Council for Science and Technology, Dehradun, Uttarakhand

ABSTRACT: The creation of Resource Atlas is compilation of database for thirteen districts 
of Uttarakhand for varied resources. The relative aspect of etymology, culture & traditions, 
agriculture & livestock, population demographic or human resource are being covered from 
the year 2001-2016 with the help of census reports and data acquired from the departments. 
After compilation of all the data, district wise segregation will be done. If we take Uttarakhand 
state as a whole, the farming practice that is followed is mainly subsistence in nature with 
over 87 percent of the land being irrigated in plain area as against 10 percent in the hilly 
irrigated land. At present, if we take into account Dehradun district, the changes in the area 
and production parameters of various agriculture crops from 2000-2016 were seen. Production 
and area for the major staple field crops such as rice and wheat as well as traditional crops 
such as manduwa, ramdana and sawa were analysed. The production statistics for agriculture 
crops have increased from the year 2001-16. The production statistics of other activities such 
as horticulture and sericulture has also shown substantial improvement. The comparative 
studies of livestock census reports also delivered positive results with a two fold increase 
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in latest census. The population demographics obtained from census reports of 2001 and 
2011 have shown an increased population rate in the district providing a migration pattern 
that has been a case of concern for the state. The changing climate patterns pose a threat 
to the agriculture systems in the region. Thus, the study suggested to adopt climate smart 
strategies in agriculture which can be better option. Expectantly, the results generated 
in the field of livestock and human resource will be helpful for the policy makers for 
drafting better strategies for sustainable development of the district and state as a whole. 

KEYWORDS: Agriculture; Livestock; Horticulture; Sustainable Development; Indian Himalaya.

44. Preparation of Resource Atlas for Himalayan State of Uttarakhand – Based on 
Education, Industry and Science & Technology Resources

Prabhakar Semwal and R.S. Dobhal
Uttarakhand State Council for Science and Technology, Dehradun, Uttarakhand

ABSTRACT: Uttarakhand is a part of the Western Himalayan ranges, which start from the 
Siwalik foothills to Greater Himalaya with Tibet as its north-eastern border. For any state 
to be self sustained there should be good balance between its Education, Industry and 
Science & Technology. The main objective of the work is to focus on Education, Industry, 
Science & Technology resources. These resources directly participate in the growth of State 
and its GDP. In this study, analysis of development and growth in Education, Industry, and 
Science & Technology resources have been conducted. The scope of the present study has 
been confined to the contributions made by these resources in the state economy. The 
secondary data for all the resources has been collected from the respective departments. 
Each resource has been divided into different categories based on the necessity. Noticeably 
changes have been observed in each resource from 2001 to 2016. Presently, we take into 
account Dehradun district which shows increasing patterns of growth in Education, Industry, 
Science & Technology resources has been observed in terms of number of schools, number 
of students, number of teachers, number of institutions, number of heavy industry, number 
of MSME, amount of investment and generated employment, number of R&D projects 
supported, number of seminars/workshops/short term courses, number of travel grant, 
number of inspire award supported by Science & Technology Council, total number of 
state level and national level institutions and labs in each district. It is a good sign of 
overall growth and development of the State in last few years. After the final compilation 
of all data of districts, statistical analysis will be carried out and final recommendations and 
suggestions can be put forward for upcoming policies related to these resources in the state. 

KEYWORDS: Himalayan state; Resources; Education; Industry; Science & Technology; Policies.

45. Preparation of Resource Atlas for Himalayan State of Uttarakhand – Based on 
Water, Energy and Topography Resources

Sandeep Patwal and R.S. Dobhal
Uttarakhand State Council for Science and Technology, Dehradun, Uttarakhand

ABSTRACT: Uttarakhand is rich in natural resources having varied topographical features such 
as Shivalik hills, Lesser Himalayas, Greater Himalayas and Trans Himalayas. For Uttarakhand, 
Water and Energy are the first and foremost requirement for sustainable development. State is 
richly endowed with natural renewable resources for generating electricity. Most of this could 
be harnessed through environmentally clean Medium & Large Hydroelectric Projects and solar 
energy. In addition, the State has significant Renewable Energy (RE) Sources that includes 
sites for developing Micro (up to 100 KW), Mini (100KW-5 MW) & Small (5-25 MW) Hydro 
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power projects as well as sources for generating electricity through Biomass/Agro residue, 
Wind power, Solar energy etc. Main objective of the study is data collection from departments 
(2001-16) regarding energy, water and topography resources, compilation, analysis and 
preparation of maps. Water bodies, soil, lithology, slope and elevation, minerals, etc provides 
usable geographic data and information. Data is being segregated district wise. In the present 
work we are taking Dehradun district into consideration. District is blessed with major water 
resources including large reverine system with its tributaries. The current study highlights 
the sustainable water resources including traditional water resources, drinking water supply 
system etc. Irrigation is mainly done through canals in the district. Decrease in the number 
of hand pumps in recent years in the district shows that ground water level is decreasing. 
On the other hand, taking into account the mineralogy of the district it was found that seven 
minerals i.e. Barytes, Base Metal, Gypsum, Limestone, Marble, Phosphorite and Sulphur & 
sulphur springs are mainly found for which the suitable extraction policies can be planned. 
On the similar pattern, remaining districts will be compiled. Study suggested that necessary 
steps should be taken to raise the level of ground water. The specific policies can be designed 
for expeditiously harnessing these sources of energy that are non-polluting and are useful for 
electrification of isolated and remote habitations is necessary. Due to anthropogenic pressures 
in the region, mineral resources should be utilized very cautiously and with proper planning. 

KEYWORDS: Uttarakhand; Terrain; Topography, Natural resources.

46. Development of Village Information System (VIS) for Management and  
Planning of Rural Areas for Sustainable Development

Deepika Bisht and R.K. Singh
G.B. Pant National Institute of Himalayan Environment and Sustainable Development,  

Almora, Uttarakhand

ABSTRACT: According to the census 2011, 68.84% of the total Indian population lives in 
villages making India as a country of villages. So for the development of the nation it is 
essential to develop the villages. Without the development of rural areas, it will never be 
possible for the nation to enter the list of developed countries. The Village Information 
System (VIS) is an initiative towards it.  It is the management of village related information 
takes place in a technological environment. It is an application which is basically an online 
information system and is available in the form of website. The objectives of this application 
are: (i) to enable global availability of rural information in a single platform, (ii) to enable 
the retrieval of information in fraction of time. The VIS  is an interface between connecting 
government officials and the villagers and vice versa. As a tool for decision support, it will 
help the rural planners, district administrators and policy makers in sustainable planning and 
implementation of various existing and upcoming plans for rural development. The quick 
decision making will be achieved on the basis of information available on single platform 
w.r.t. household information, ongoing schemes, benefited persons and remedial measures for 
implementation of the schemes in the villages in a very less time as compared to earlier manual 
system. HTML and CSS is used as front-end of the information system, which is designed 
in Adobe Dreamweaver. Java is used as programming language for coding and creating the 
programs to perform between different functionality of the application. Oracle 10g is used 
as a back-end, for the development of database. SQL is being used for query execution 
for efficient retrieval and updation of database. The cluster of four villages of Someshwar 
Tehsil of Almora district of Uttarakhand state has been taken up as a pilot study for the VIS. 

KEYWORDS: Village Information System; Database; Decision Support System; Participatory rural 
appraisal; Rural development.
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47. Folk Knowledge of Tribal Communities and Their Cross-Cultural Comparisons in 
the Western Himalaya

Alpy Sharma and S.K. Uniyal
CSIR-Institute of Himalayan Bioresource Technology, Palampur, Himachal Pradesh

ABSTRACT: Tribal communities residing in interior areas are highly dependent on 
natural resources and hence possess practical knowledge on the uses of plants. Pursuing 
this knowledge has led to coming up of many products and processes. However, with 
developmental activities and market influence, this knowledge is fast declining. Therefore, 
the present study focuses on documentation of folk knowledge of Bhangalis, Kinners, & 
Lahulas residing in western Himalaya and their cross cultural comparisons. During the 
reporting period, information on plant resource use by Bhangalis and their perception of 
climate change was documented. The data was recorded through questionnaire surveys(n= 
450), focus group discussions (n=10) and Participatory Rural Appraisal in seven villages of 
Chhota Bhangal. The study revealed that Bhangalis use 55 plant derived products under five 
major categories (tools, storage structures, construction, artefacts and miscellaneous) in their 
daily life. Bhangalis perceive impacts of climate change which they believe are detrimental 
for agriculture. It was revealed that, folk knowledge of Bhangalis is declining. Socio-cultural 
reasons along with market availability of alternative products were the prime reasons for this. 

KEYWORDS: Bhangalis; Kinners; Lahulas; Tribal communities.

48. Traditional Conservation Practices Followed by the Resident Communities of 
Himachal Pradesh and their Dependency on Natural Resources

Deepika Devi and S.K. Uniyal
CSIR-Institute of Himalayan Bioresource Technology, Palampur, Himachal Pradesh

ABSTRACT: The tribal communities residing in Himalaya have devised many traditional 
conservation practices that guide judicious and sustainable use of resources. At the same time, 
being close to nature, these communities also hold ecological knowledge that has modern 
day applications. However, escalating demand of natural resources and consumerism has 
led to breaking up of traditional practices and an associated depletion of natural resources. 
Documentation of this is of utmost importance and hence the present study focussed on 
recording traditional conservation practices and natural use in Chhota Bhangal and Lug 
valley of Himachal Pradesh. Random household selection, focused group discussion, and 
structured questionnaires were used for data collection. Traditional conservation practices 
for forests, soil, grasslands and water were identified. Additionally, patterns and motivations 
for Wild Edible Plants (WEP) use were also recorded. Prevalence of devbans (scared groves) 
and baudies (water reservoirs) were the most commonly observed traditional conservation 
practices. Further, it was revealed that local people consume fifty WEP. Modernization 
and changing lifestyle were found to affect traditional practices and knowledge. 

KEYWORDS: Tribal communities; Chhota Bhangal; Lug valley; Wild edible plants.

49. Awareness Creation and Capacity Building on  
Biodiversity Conservation in the Himalaya

Manju Bala and S.K. Uniyal
CSIR-Institute of Himalayan Bioresource Technology, Palampur, Himachal Pradesh

ABSTRACT: The importance of awareness creation and capacity building in biodiversity 
conservation is increasingly gaining recognition. It now become  an important component 
of various national and international conventions such as the Convention on Biological 
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Diversity. Himalaya being rich in biodiversity plays a crucial role in sustaining human 
populations. In this view,  the present study was initiated in Himachal Pradesh (HP) State 
towards conserving Himalayan biodiversity. For this, surveys were conducted and local people 
and school children were involved. A function was held in the Government School, Barot, 
HP on the occasion of “Earth Day” and a plantation drive was initiated. Another function on 
“World Environment Day” was organized at the Government School, Bohl, HP. Additionally, 
informal discussions and awareness programmes were also held among the 250 residents 
of 7 villages in the State. The resident population was assessed for nature relatedness. It 
was revealed that people are concerned about biodiversity and nature. They also observed 
depletion of resources and would like to participate in programmes that involve them. 

KEYWORDS: Biodiversity conservation; Capacity building and Awareness programme.

50. Issues Concerning Development in Sensitive Areas (Uttarkashi)

Priyanka Kumari and Kusum Arunachalam
School of Environment and Natural Resources, Doon University, Dehradun, Uttarakhand

ABSTRACT: The recent chronology of developmental projects and disaster events in the 
Bhagirathi basin and Bhatwari tehsil of Uttarkashi district has made the government to declare 
an area of 4179.59 sq km of the watershed as Bhagirathi Eco-sensitive Zone. The present 
study aims to identify and assess various issues concerning development in the ecologically 
as well as geologically fragile areas of Uttarkashi district. For achieving this objective, Landsat 
data (TM and OLI for 1996 and 2016) along with ASTER GDEM and secondary data have been 
utilized to assess the role of these geographical and anthropogenic factors in disturbing the 
sanctity of the sensitive areas. DEM derivatives were used for developing maps- elevation, 
slope, aspect, drainage and basin boundaries. NDVI values were used for assessing the changes 
in vegetation status in two decades. Survey was done in some villages of the Eco-sensitive 
Zone for assessment of perception of the people regarding Bhagirathi ESZ.  GIS analysis of 
different layers showed that human inhabited areas mostly lie around national highways 
or along the riverside. The landslide affected areas/sites lies in the vicinity of the inhabited 
stretches of land along the national highway. The frequency of landslides was found to be 
more within the 50m buffer of roads (45.95%) and drainage (45.94%), and within a distance 
of about 500m from human settlements/villages. Slope range of 20-40 degrees was found to 
be more prone to landslides. Higher order stream followed by first order streams were found 
to harbouring more no. of landslides. A decrease in the area showing an NDVI value higher 
than 0.3, indicates reduction in vegetation cover and an increase in barren/degraded land. 
Forest land conversion for different developmental projects may be seen as the reason behind 
this reduction. The maximum area conversion of forest area in Uttarkashi Forest Division was 
attributed to roads construction and hydro-electric power plants besides other developmental 
projects. Higher elevation gradient, hills with steeper slopes, geological setting, drainage 
density, barren land/scrub land, vulnerability to landslides/erosion, makes the area more fragile. 

KEYWORDS: Eco-sensitive zone; Bhagirathi basin; Landslides; NDVI.

51. Documentation of Environment-friendly Traditional Farming Systems

Nafiya Qadir and F. A. Masoodi
University of Kashmir, Jammu & Kashmir

ABSTRACT:  Traditional farming practices on agroecosystem management promoted the 
low cost sustainable development in ecosystem through optimal use of natural resources. 
These farming practices are eco-friendly, cost effective, conserve the local environment, 
enhance the use of locally available inputs and are useful to uplift the economical growth 
of the rural and tribal people. The present study was conducted on Kargil district of J&K to 
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document the traditional farming practices. It was observed that rural traditional farming in 
Kargil is the major form of agriculture, adopting the techniques of night soil, farmyard manure 
(FYM), green manuring, vermi-composting, crop rotation, manual weeding and plugging 
off the diseased plant. Farm yard manure and night soil are the two major popularly used 
sources for traditional farming. The findings showed that the present status of agricultural 
and horticultural crops produced by traditional farming practices were 38142.00 Qts (wheat), 
106560.00 Qts (barley) and 161835.00 Qts (fodder), 5644.00 Mts (apple), 16 Mts (pear), 
5698.00 Mts (apricot), 12 Mts (peach), 14 Mts (grapes), 8 Mts (cherry) 121 Mts (walnut) and 
2 Mts (almond) 41499.60 Qts and 7415.6 Qts (pulses). Major forest/wild crops of the region 
are Capparis spinosa, Ephedra gerardiana, Hippophae rhamnoides, and Rosa webbiana. Thus, 
a significant quantum of agricultural products of the region is produced without use of 
agrochemicals and has a potential to be categorized as organic products. However, producers 
need to be educated about the awareness of market potential of organic products and their 
certification procedures. Kargil region have developed various ethnic foods and beverages 
based on barley, wheat, apricot, milk, etc. by use of sustainable processing methods. These 
products not only supplement their intake but also augment their income. Exploring the 
market potential of such products can promote livelihood options and boost economic 
strength of rural and tribal communities. It can be concluded that strengthening of all such 
enterprises can ensure livelihood security to the rural and tribal population of cold arid 
Kargil region in addition to conservation of this unique ecosystem and cultural heritage. 

KEYWORDS: Traditional farming practices; Agrochemical; Kargil region.

52. Level and Diversity of Engagement of Traditional Institutions in  
Environment Protection in Ladakh Himalayas

Shabana Khurshid and Zafar A. Reshi
University of Kashmir, Jammu & Kashmir

ABSTRACT: Ecologically frail geographical areas most likely to be adversely impacted by 
climate changes, which can exactly be measured as global commons, are often occupied by 
traditional communities reliant upon scarce natural resources for their livelihoods, which are 
often at survival or near continuation levels. Hence, an understanding of these communities’ 
perceptions and responses to climate change are indispensable for constructing effectual 
sustainable development strategies that alleviate undesirable impacts of climate change. 
The earlier indigenous agrarian Ladakh relied heavily on various traditional interventions 
vis-à-vis its relationship with the surrounding environment, reflective of a perfect reciprocity 
of relationship wherein also the environment mostly would behave in a balanced and in a 
more disciplined manner. More than the economic factor, the organic way of environmental 
relationship would bind together and sustain the cultural capital of the region since various 
traditional activities were carried out that would bring the people within communities together 
and thus strengthen the cultural fabric of the region. The former traditional institutionalization 
of diversified measures aimed at environmental protection and conservation was productive, 
eco-friendly, economically sustaining, scientific and most importantly socially and culturally 
enriching. The study will analyze the level and diversity of engagement of Traditional institutions 
in environment protection in ladakh. It will also identify some of the most ecologically 
vulnerable areas in the region of Ladakh and will further diagnose various environmental issues 
prevalent in Ladakh region and analyze the cause and effect of such environmental issues. 
Moreover the study will evaluate various measures corresponding to sustainable resource 
management and will establish a co-relational analogy between a scientific/sustainable 
resource management and socio-economic development of the social habitat around. 

KEYWORDS: Communities’ perceptions; Traditional Institutions; Ladakh.
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About the Institute – GBPNIHESD

G.B. Pant Institute of Himalayan Environment and 
Development (GBPIHED) was established in 1988-89, 
during the birth centenary year of Bharat Ratna Pt. Govind 
Ballabh Pant, as an autonomous Institute of the Ministry 
of Environment, Forests & Climate Change (MoEF&CC), 
Govt. of India, which has been identifi ed as a focal agency 
to advance scientifi c knowledge, to evolve integrated 
management strategies, demonstrate their effi  cacy 
for conservation of natural resources, and to ensure 
environmentally sound development in the entire Indian 
Himalayan Region (IHR). The Institute attempts to maintain 
a balance of intricate linkages between socio-cultural, 
ecological, economic and physical systems that could lead 
to sustainability in the IHR. To achieve this, the Institute 
follows a multidisciplinary and holistic approach in all its 
Research and Development programmes with emphasis 
on interlinking natural and social sciences. In this eff ort, 
particular attention is given to the preservation of fragile 
mountain ecosystems, indigenous knowledge systems and 
sustainable use of natural resources. A conscious eff ort is 
made to ensure participation of local inhabitants for long-

term acceptance and success of various programmes. Training, environmental education and awareness to diff erent stakeholders are 
essential components of all the R&D programmes of the Institute.

G.B. Pant National Institute of Himalayan Environment & Sustainable Development
An Autonomous Institute of Ministry of Environment, Forests & Climate Change (MoEF&CC), Government of India

Kosi-Katarmal, Almora 263 643, Uttarakhand, INDIA
Web: http://gbpihed.gov.in; nmhspmu2016@gmail.com | Phone: +91-5962-241015

Recenty, the Institute has been upgraded to a National-level insitute namely "G.B. Pant National Institute of Himalayan Environment 
and Sustainable Development (GBPNIHESD). The Institute functions under a Society, guided by a Governing Body and a Science 
Advisory Committee. It has a decentralized set up, with its headquarters at Kosi-Katarmal, Almora, and at present fi ve other units are 
operational at Srinagar (Garhwal Unit), Mohal – Kullu (Himachal Unit), Tadong-Gangatok (Sikkim Unit), Itanagar (NE Unit) and Mountain 
Division (at MoEF&CC, New Delhi).  


