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Conference at a Glance

Nepali society needs visionary and creative thinkers to understand the changing
social, political, cultural and economic climate. In particular, young graduates can play
a significant role in sharing their ideas among their peers and other groups within
society. Graduates from Nepali universities need to engage with each other and
wider society to promote economic development, social welfare and environmental
stewardship.
In 2015, Tribhuvan University Institute of Science and Technology- Central Department
of Environmental Science (TU-CDES), Institute for Social and Environmental
Transition-Nepal (ISET-Nepal) and Resources Himalaya Foundation (RHF) came
together to create the yearly Graduate Conference on Environment and Sustainable
Development (GCESD) known as Himalayan Knowledge Conclave (HKC). Recently,
School of Environmental Science and Management (SchEMS) an affiliate of Pokhara
University joined the mission.
The Government of Nepal Ministry of Education, Science and Technology (GoNMoEST) has generously patronized the initiative and supporting it.
The conference brings together graduates to present their research and review each
other’s work. The conference aspires to develop leadership and public speaking skills
of the participating graduates by involving them in the conference processes. The
conference also provides an opportunity for networking among peers and experts.
The conference is held on first week of April every year.

Conference Aim

To establish an interdisciplinary knowledge-sharing platform for young researchers,
with a particular focus on environment, resource conservation, management,
economic development and natural science.

Modality

An advisory board provides overall guidance and supervision. Management team
coordinates scientific and logistic aspects of the conference. ISET-Nepal, as the
conference secretariat, takes care of logistics and conference management for 2018.
Conference Theme (2018): Nature, Science and Society: Fostering Youth Leadership
for Research and Development.

Thematic Areas

a. Pollution and health
• Air, surface water and land pollution
• Ground water pollution and control
• Environmental pollution and public health
• Waste management
• Remedies
b. Disaster and climate change
• Earthquake, landslide, flood, drought, lightning, snow avalanches, epidemics
• Impacts, adaptive practices, resilience building, indigenous knowledge and
technology that support adaptation
• Development and disaster
• Economics of climate change and DRR
c.
•
•
•
•
•
•
•
•
•
•

Ecosystem, biodiversity and agriculture
Ecosystem-based adaptation
Water and wetlands
Plant and animal diversity
Protected area and people
Biological invasion
Climate change and biodiversity
Agriculture and livestock
Gender and livelihood
Ecotourism in and outside protected areas
Ecology & restoration

d. Energy for development
• Energy, livelihood and infrastructure development
• Energy supply and demand
• Energy diversification and energy use efficiencies
• Alternative energy, constraints and opportunities
e. Economics and management
• Public spending
• Social marketing
• Capacity development/building
• Good governance
• Rural development
• Public administration and small business entrepreneurship
• Labor relations & human resource management
• Information technology management
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Message from the Chair

It is with pleasure that I inform you that Tribhuvan University-Institute of Science and
Technology (TU-IOST) is organizing its Fourth Graduate Conference on Environment
and Sustainable Development (GCESD) on April 05 and 06, 2018, in Kathmandu.
Also known as the Himalayan Knowledge Conclave (HKC), the annual conference is
being coordinated with the cooperation of the Ministry of Science and Technology of
the Government of Nepal, and with the joint support of the Central Department of
Environmental Science (TU-CDES), Institute for Social and Environmental TransitionNepal (ISET-Nepal) and Resources Himalaya Foundation (RHF).
This conference, similar to the previous three conclaves, aims to encourage
leadership in young researchers focused on issues related to the environment,
resource conservation, management, economic development and natural science,
by getting them involved in an interdisciplinary knowledge-sharing platform on those
specific topics. HKC will be seeing approximately 47 oral presenters and 30 poster
presentations this year.
I am excited for the HKC to achieve its objectives. I hope it can inspire budding
researchers, and help them develop practical leadership skills and find other likeminded folks with whom they are able to share their experiences and have a dialogue
related to the environment. On behalf of the organizing team, I would like to express
gratitude to all the organizations, individuals, and HKC members and delegates for
their continuous support and cooperation. May the conference be motivational,
productive and memorable.

Prof. Ram Prasad Khatiwada, PhD
Dean
Institute of Science and Technology
Tribhuvan University
Conference Chair-HKC-2018
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Climate Change and Indigenous Peoples of Nepal: A
Study of Thamis in Dolakha
*BINAY JUNG THAPA1, PROF. MAHESH BANSKOTA2
1,2

Kathmandu University School of Arts (KUSOA), Lalitpur
Email: thapabinayj@gmail.com

Climate change has been one of the most prominent global issues. Climate change
affects everyone on this planet, but in particular poor and marginalized groups. These
groups generally comprise of the indigenous communities who are highly dependent
on natural resources to maintain their livelihoods. Indigenous communities who
contribute the least to climate change suffer the most and are highly vulnerable to
the effects of climate change. They live in fragile landscapes and their marginalization
makes them even more sensitive to environmental degradation and climate change. As
these communities are mostly reliant on subsistence farming for their livelihoods and
survival, the present research aims to understand the impacts of climate change on
the agriculture done by the Thami community. This research was conducted in Suspa
Village of Dolakha District by using mixed research methods comprising of various
tools such as questionnaire surveys, in depth interviews, FGDs and observations.
Through this research, it was found that erratic rainfall accompanied with extreme
weather events such as strong wind and hail storms and increased and resilient pests
in the agricultural fields were the most prominent effects of climate change seen in
the study site. Climate change, although an old phenomenon, is a new concept for
the Thami community. They understand climate change as the change in temperature
and short term weather. They are not aware about the disasters climate change can
bring. The adaptation strategies combining indigenous knowledge and modern tools
and techniques have helped them in agriculture. For some, it has even helped to
generate income. Most of them have changed their occupations from agriculture to
labor as an adaptation strategy in response to issues of food insecurity arising from
low agricultural productivity.
Keywords: Indigenous, Climate change, Vulnerability, Adaptation, Agriculture.
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Climate Change and Coffee Production in Nepal: A
Review Paper
*KRIBINA PATHAK1, MAN KUMAR DHAMALA2

1,2

Central Department of Environmental Science, Tribhuvan University
Email: pathak.kribina@gmail.com

Climate change is a global issue and Nepal has witnessed impacts of the global
phenomenon across sectors, including the agro-products sector. Research has
indicated increasing trends in temperatures and high variability in precipitation along
with other associated impacts of climate change. Coffee is a crop which requires
a specific temperature and precipitation with its specific ecological niche, and the
effects of global warming and its induced climate change can have serious effects
on coffee production. This study intends to establish relations between the changing
climate and impact on coffee production. The study covers the review of journal
articles and reports along with other relevant literature. Furthermore, production
profile and area in production from the national database has been studied.
The study shows that coffee is a crop that shows high variation in production growth
and phenological development with climatic variation. There has been a significant
increase of coffee production area in Nepal, but the amount of production of green
beans is insignificant as the area growth. The area of coffee production zone has
been increasing over the years while the production profile in comparison to the
area of production shows very less development in growth of coffee beans. A report
from the National Tea and Coffee Development Board has pointed the decline in
production due to pest attack. Still, more research is needed to analyze the impacts
on climate change on coffee production. There are many farmers who earn a living
from coffee production. Climate change can affect their livelihoods and country’s
overall economic status.
Keywords: Cash crop, green beans, pest, phenology, variation
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Assessment of Climate Change Impacts on Discharge in
the Upper Dudh Koshi Basin
*PRABESH DHUNGANA1 AND DIBAS SHRESTHA2

Central Department of Hydrology and Meteorology, Tribhuvan University
Email:prabesh57@gmail.com

1,2

Climate change threatens the world with its observed and predicated impacts. Higher
altitude areas are considered to be most sensitive and vulnerable to climate change
impacts due to their complex and fresh structure . The H indu Khush Himalayan region
has 6,127 km3 of freshwater stored in 60,054 km2. Water is stored in the glaciers in
the monsoon seasons, and in the dry seasons, the frozen water melts and reaches
around 1.3 billion people living downstream to the major river basin. In recent
decades, increasing temperatures have brought along with them a change in spatial
and temporal rainfall patterns, increasing the frequency of floods and GLOFs, which
will further increase stress in water availability. We have little knowledge about the
physical processes that control runoff at high altitudes and very little understanding
of climate change impact. We established integrated hydro-glaciological dynamics
in the Khumbu Region to develop future glacial and runoff scenarios under different
climatic scenarios .
Khumbu catchment with area of 136km2. It has two glaciers (Khumbu and Changri)
which occupy 44km2 or 32% of the catchment area. Both glaciers have a significant
amount of debris cover (Khumbu 37% and Changri 24%). Due to lack of in-situ data
and available data are also not enough for study so availability of advanced from
of remote sensing tools (landsat image) were used to calculate area and volume
of glacier. Temperature and precipitation modeling for adding to main hydrological
model were be used f rom meteorological station near to Pheriche where as missing
data were filled with other stations from upstream and downstream. Whereas debris
free and debris covered glacier were mixed (radiation plus temperature), or enhanced
degree-day approach. We used a model for glacier flow as driven by gravity. As a
result we obtained relationship between glacier melt and change in runoff scenario.
Keywords: Glacier, Glacio-hydrology, GLOF, Climate, Degree-day
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Rain Water Harvest Pond: A Water Smart Intervention
for Climate Change Adaptation in the Chure Range
*SANTOSH RASAILY1, NIRAJ MISHRA1, SUBASH DEVKOTA2, SUJAN ADHIKARI2

1

Community Development Advocacy Forum Nepal, Mahottari;
2
Shree Janajyoti Secondary School, Sindhuli
Email: rasailysantosh@gmail.com

The Chure Range is formed by depositing the debris and pondered as the youngest
and fragile hill in the southern Nepal. These hills annually face different natural
calamities like flash floods, land cutting in the summers and extreme droughts in dry
seasons. A village called Rajbash, was facing this problem of too much water and
too little water. There used to be a torrent called Jharayo Jhora which was prone
to flash floods cutting many agricultural lands during the rainy seasons. The flood
swept the debris from the upper stream and deposited it downstream resulting in
the increasing riverbed. There used to be no water in dry season with no possibilities
of livelihood. This action oriented study aims to demonstrate how the communities
solve the issue of water and water induced disaster in the area.
Local communities used a method of water harvest technology in collaboration with
different organizations (CDAFN, Caritas, and LIBIRD). Under this, they dug out the
torrent and constructed a dam to hold the rainwater, giving it the shape of a pond.
The water harvest pond has about 4 ropani area and has a capacity of 40 lakhs litres
of water. Even this pond is providing services as a centre for wild birds and animals
for drinking purposes. By doing so, the villagers got rid of the flash flood torrent,
problem of land cutting, and even got access to water to irrigate crops during the dry
seasons. In addition, there is the installment of the solar based irrigation to make the
optimum utilization of the water, there is sprinkle irrigation system. Ninety eight HHs
are cultivating high value crops, vegetables all-round the year. Duck farming and fish
farming in the pond has been a way of livelihood for the landless people. The village
Rajbash has changed from dry hill to greenery village after this approach. Villagers
now dos not have to buy vegetables and can instead sell it in local market. Such type
of water harvest pond could be a good practice to hold rain water and recharge the
ground level, in fact a way to adapt with the effect of climate change.
Keywords: Water harvest Pond, Solar Irrigation, Climate Change, Adaptation, Chure,
Livelihood.
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Indigenous Practice for Climate Change Adaptation:
A Case Study from the Annapurna Conservation Area,
Dhey Upper Mustang
*SANTOSH SHERCHAN1, AJAY BHAKTA MATHEMA2, RAJAN POUDEL3

School of Environmental Science and Management/ National Trust for Nature Conservation,
Kathmandu; 2School of Environmental Science and Management,Kathmandu; 3National Trust for
Nature Conservation, Kathmandu
Email: santoshthakali@gmail.com
1

Climate change is a global issue that disproportionately impacts marginalized and
poor communities in the Himalayas since these communities contribute very little
to climate change. Human interventions like infrastructure development have
caused increasing environmental degradation with deforestation. Mustang and
Manang districts are highly affected areas by climate change in Nepal. These areas
fall under the Jurisdiction of the Annapurna Conservation Area Project (ACAP). ACAP
is renowned for being the biggest integrated conservation and social development
model and most of the program’s efforts support mitigation of the effects of climate
change. There are plans to resettlement and management of land, and construction
of new houses, however, the government has not been providing land ownership for
the community. In this context, this research aims to better understand the impacts
of climate change on the communities in Dhey and explore the connection between
local knowledge and adaptation to climate change in this region.
The average annual temperature in the upper Mustang region has increased by 0.13
°C per year over the last 23 years, a higher annual temperature increase than other
parts of Himalaya. A predictive model suggested that the mean annual temperature
would be double by 2061 in the upper Mustang region. The combined effects of
increased temperature and diminished snowfall have resulted in a reduction in the
area of land suitable for agriculture. Most seriously affected are Samjung village (at
4,100 m altitude) and Dhey village (at 3,800 m) in upper Mustang, where villagers
have been forced to relocate to an area with better water availability. People of these
village are on the verge of becoming the first refugees due to climate change in Nepal
as people face extreme water scarcity, lacking drinking and irrigation water.
Keywords: Climate change, Water Scarcity, Local Knowledge, Adaptation, Migration
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Linking Environmental Stress with Human Displacement:
A Case of Belaspur Village, Nuwakot, Nepal
*SIJAL POKHAREl1, AMINA MAHARJAN2, REJINA BYANJU MASKEY3

Central Department of Environment Science (CDES), Kathmandu, Nepal; 2International Centre
for Integrated Mountain Development (ICIMOD), Kathmandu, Nepal; 3Central Department of
Environment Science (CDES), Kathmandu, Nepal
Email: sijalPokhrel@gmail.com

1

Water availability is an important indicator of environment based migration. Though
water is fundamental to life and cannot be easily substituted, a situation of too little
or too much of water can force people to migrate elsewhere in search of better
livelihoods. This research presents a case of Belaspur village in Nepal, situated in
the Mid-stream of Gandaki River. The Belasur (belaima suru vayeko), which means,
"a place which started early", referring to its settlement as compared to adjoining
villages. The resource abundancy of the area is an important consideration in the
settlement decisions. However, this village is gradually transforming into a 'ghost
village' with abandoned houses and agricultural land. The entire spectrum of
migration was disentangled by testing Foresights framework of drivers of migration.
The field information was obtained by taking oral history from the respondent by
conducting ethnographical surveys. The climatic data was analyzed to access the
influence of environmental change on the driver of migration. The personal and
household characteristic which is supposed to contribute in migration decision was
assessed by using Kuppuswami index for socioeconomic classes. The study shows
that water scarcity was a major driver of migration initially, but later, other drivers
such as economic, political, demographic and social factors played an important role
for the perpetuator of the migration decision. The findings of the study emphasized
short distance migration as most of the households have out migrated within same
administrative boundary, from uphill to plains. The destination in plains has diversified
people's livelihood and made them more resilient, with increase employment
opportunities and better access to education, irrigation facilities, and easy market
for their product due to access to road. Thus, the study shows that households in
Belaspur have successfully adopted migration as livelihood strategy to build their
resilience. The study also shows how water scarcity can contribute to migration
decision of the households.
Keywords: Water scarcity, Migration, Resilience
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WRF High Resolution Simulation of an Extreme Rainfall
Event over Nepal: A Case Study of the August 11-12,
2017 Event
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Extreme rainfall events are catastrophic extreme weather phenomena triggering
devastating impacts on the socio-economy of the country. Recently, the incessant
rainfall of August 11-12, 2017, flooded thousands of villages in leaving hundreds of
people dead in the Terai region of Nepal and adjacent regions of India. During the
event, the southern part of central Nepal received record-breaking rainfall of over
700 mm in 3 days. Therefore, such incidences of heavy rainfall need to be monitored
regularly in order to avoid heavy damages. However, short time heavy rainfall
events are particularly difficult to predict in mountainous terrains, and continue
to be a challenge to the operational and research community. Therefore, regional
mesoscale models, such as the advanced research version of the Weather Research
and Forecasting (WRF) model, are often used to provide rainfall estimates at fine grid
spacing. This study presents the results of a numerical simulation using WRF model
of resolution 25, 5 and 1 km. Sounding from Gorakhpur shows that this event was
associated with the downpours, thunderstorms and high values of vertical Integral
of Water Vapor indicating the intense stormy episode. The value of Convective
Available Potential Energy (CAPE) obtained from the sounding clearly indicates that
there was a persistent instability in this period. In addition, the satellite images from
infrared channels show that there was the clouds with strong vertical development.
Using the WRF model, initialized and bounded by the NCEP (FNL) 6 h Products, the
episode was successfully simulated. The model was able to reproduce the important
meteorological features associated with the event, which include good simulation of
the vertical Integral of Water Vapor with a magnitude similar to that obtained from
soundings. The surface air was almost saturated in the central part of Nepal. The
simulated precipitation also compares favorably to the observation and Integrated
Multi satellite Retrievals for GPM (IMERG) in term of spatial and total accumulated
amount. This study will directly improve the understanding of the physical mechanism
and establish a framework for short-term operational weather forecast using NWP.
Keywords: WRF, NWP, extreme, landslides, floods, meteorological features
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Trees Outside Forests for Reconstruction after 2015
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The catastrophic mega earthquake on 25 April, 2015, of magnitude 7.6, with the
epicentre in Gorkha District followed by a major aftershock of magnitude 6.8 with
the epicentre in Dolkha has caused widespread devastation taking lives of 8790
people and compelling more than 100,000 people to be displaced from their original
territory. More than 500,000 private houses were destroyed and one-third of
country population suffered. Following the disaster, people initiate to construct their
permanent shelter. For this, timber was extracted from various sources. Trees Outside
Forests (TOFs) can be a reliable option for extraction of timber for construction
of these permanent houses, although, these resources are neglected from the
reconstruction plan and occasionally reflected in studies. Thus, this research was
carried out in Likhu rural municipality, ward no. 2 (formerly Saipu VDC) of Ramechhap
District. It collects information about houses that requires reconstruction, documents
TOFs species and their importance in reconstruction of permanent houses following
earthquake 2015. Household questionnaire surveys, key informant interviews along
with field observation were conducted to collect information.
The study showed that more than 80% of the sample households had their own
resources for timber in their backyards. Species like Schima wallichii, Alnus nepalensis,
Ficus species, Litsea monopetala, along with bamboo, were mostly present in terrace
raiser and pasture lands. Retaining or plantation of those species in farmlands was
either for stabilizing sloping agriculture land or fodder collection. A majority of the
people used Schima wallichii followed by Shorea robusta and Alnus nepalensis for
reconstruction of their permanent houses whereas bamboos was supplementary.
Apart from Shorea robusta (collected from community forest), other species were
extracted either from personal land or were brought from neighbours’ lands. The
choice of species for reconstruction of permanent houses was determined by
availability of species in their farmlands where the number of species available
depended on amount of land owned. People believe that TOFs play a significant role
in the reconstruction process, which is essential for disaster preparedness plans.
Keywords: Trees outside forest, earthquake, reconstruction, permanent houses
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Application of Satellite-Derived OLR Data
in the Prediction of Summer Monsoon Onset over Nepal
* SANJIB ADHIKARI1, BIKASH NEPAL2, DIBAS SHRESTHA1
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Satellite derived Outgoing Long wave Radiation (OLR) data from March to June can be
utilized to predict onset date by analyzing characteristic fall in OLR over the region.
Such fall is related to a characteristic peak in convective activity associated with the
northward movement of Inter Tropical Convergence Zone. A relation will be developed
between time of occurrence of the pre-monsoon convective peaks and the onset
dates announced by DHM for the year 1974 to 2013 to predict the onset date. The
study will highlight the potential application of the remote sensed satellite derived
OLR method for the prediction of onset of summer monsoon about five weeks prior.
The early prediction of monsoon will mostly benefit the agricultural sectors. This
early predication would be useful to design crop calendars and use drought tolerant
crops if rainfall is predicted to be less. The information would also be used to forecast
potential economic benefits or loss in agriculture. In addition, this prediction can also
contribute to the development of climate change adaptation plans and strategies for
the agricultural sector of Nepal.
Keywords: Characteristic fall, Inter Tropical Convergence Zone, OLR
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A Shift after Earthquake: A Case of Barpak
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April 2015 Earthquake in Nepal was a historical incident. It was one of the most
powerful disasters seen in the country. Bringing a lot of destruction and the
consequences that is still in the recovery phase, most of the things have never been
the same. With a lot of changes, the major change seen is in the settlement pattern of
many areas especially the rural ones. Barpak, being close to the epicenter of April 2015
earthquake was tremendously affected. Almost 95% of the houses were destroyed
by the earthquake. It has been almost two and half years since the earthquake and
Barpak is still in recovery mode. The reconstruction there can be seen in progress but
the visual appearance it has is totally different than what it used to look like.
Due to the destruction of houses that were originally made up of stone and mud
mortar with the slate roof and use of timber windows, the locals’ despite of their
interest to build the same so as to keep their identity intact are not able to do so
because of the fear of the disaster. They believe that their traditional houses are not
strong enough to resist earthquake and so the reconstruction has been following
the modern pattern with RCC and steel structures. This has made the view of the
place very different than what it used to be like. There is a shift in the pattern of the
village in terms of the settlement which has ultimately brought changes in a lot of
other things like economy, lifestyle, occupation, etc. Thus, this research paper tries to
identify how the earthquake has created “shift” and the consequences of it taking a
particular case of Barpak.
Keywords: disaster, earthquake, traditional houses, RCC
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Effect Assessment of Flood Hazard of Babai River on
Buffer Zone of Bardiya National Park
*TRILOCHAN SUBEDI1, AJAY BHAKTA MATHEMA1

SchEMS Devkota Sadak New Baneshwor
Email: trilochansubedi2050@gmail.com

1

Flooding is one of the water induced disasters that hits the Terai region perennially
and causes damage to the crops, infrastructure and property, and leads to human
casualties. This study examined the effects of floods on property and agriculture. It
further assessed the technical problems of the flood hazards analysis and relation
of the flood discharge with property and agricultural losses. This study was carried
out in the segment of the Babai River at the buffer zone of the Bardiya National
Park, Thakurbaba Municipality, ward no 4. The area coverage of this study is about
1156.88 ha. Input data for the analysis was collected from questionnaire sampling
and focus group discussions in the study area, which were also supplemented by
secondary data. The study had also analyzed effectiveness of District Emergency
Operation Centre (DEOC) Bardiya. Weibull equation was used to calculate the return
period of different scales of the flood discharge, result of which was used for further
analysis. It indicated that the flood area increases with flood intensity; about 411.13
ha cropland and 20.1626 ha grass land 8707 meter road is likely to be affected more
by the 20 years return period flood followed by the settlement area 26.4 hectare. The
study has presented spatial extent of the flood effect on property and agriculture in
relation with the flood discharge and flood frequency under extreme historical flood.
Keywords: Flood, DEOC, Weibull equation, Hazard, effect of flood
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Phytoremediation Potential of Vetiver Grass
(Chrysopogon zizanioides (L.) Roberty) for Treatment of
Water from Bagmati River, Nepal
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Phytoremediation is an emerging green clean-up technology that uses plant potential
to remediate soil and water pollutants. Among the various evaluated plant species
for wastewater treatment, Vetiver grass (Chrysopogon zizanioides (L.) Roberty) of
the Poaceae family has been reported as having better absorbent characteristics.
Unfortunately, a very limited number of such studies for water treatment, have been
are carried out in Nepal. Therefore, the present research was conducted to assess
the potential of Vetiver grass in the Bagmati River for effective removal of pollutants
under hydroponic conditions. The field experiment was conducted with two liters of
standard PET bottles filled with river water in different dilutions, such as undiluted
3:1, 2:2 and 1:3 (river water : distilled water) with and without Vetiver grass (control).
The morphological changes in plant growth along with predefined physio-chemical
parameters and fecal coliform of water samples were analyzed for up to 60 days. The
results revealed that the Vetiver grass survived well in all dilutions. In the 3:1 and
2:2 dilutions, the growth of Vetiver grass (height) was relatively high. Moreover, the
results showed that the growth of Vetiver grass was effective in decreasing turbidity,
TDS, EC, Cl, hardness, total phosphorus, nitrate and COD. Furthermore, reduction
in physio-chemical parameter, the growth (height) of Vetiver grass significantly
reduced the fecal coliform count. The present study revealed the benefits of using
phytoremediation potential of Vetiver grass for contaminated river water treatment.
It is recommended to optimize the performance of Vetiver grass in combination with
other plants in future.
Keywords: Bagmati, Vetiver grass, Hydroponic, Phytoremediation, Pollutants
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The United Nations has placed “Health and Well-being” at the center of the
17 sustainable development goals because health is the fundamental basis for
development. However, in a developing country like Nepal, especially in its rural
settings, accessibility, affordability and cost-effective health services are sparse. In
terms of geographical distribution, the gap in morbidity and mortality rates is still
huge. Besides, effective health awareness campaigns are lacking in areas like Bhardeu
5, Konjyosom Rural Municipality. A descriptive cross sectional study was conducted to
assess the knowledge, attitudes and practices of people regarding health and illness.
According to this study, 44.1% people in Bhardeu 5 were illiterate and the level of
awareness on communicable and non-communicable disease was significantly low.
One of the major social problems of Bhardeu 5 was early marriage, which accounted
for more than 68%. Health care utilization behavior, attitudes towards the treatment
of disease, and knowledge on general diseases were satisfactory. Though health posts
were available, old aged people rarely visited them because of time constraints and
difficult geography. Some people still believed in witch doctors and other traditional
methods of treatment. The study concludes that concerned authorities from local to
central levels must immediately play roles to strengthen the overall health system of
Nepal and promote affordable, accessible and cost-effective health services.
The study shows how educational status and level of awareness can influence health
and illness in a community.
Keywords: Health, illness, awareness, sustainable development
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Effects of Pre-Treatment of Dewatered Sewage Sludge on
Bio-Methant Potential by Dry Anaerobic Digestion
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Performance improvement of anaerobic digestion could increase the yield of methane
production and enhance renewable energy recovered from the biodegradable waste.
Although dry anaerobic digestion has an advantage since wastewater generation and
treatment can be avoided through this process, low mass transfer due to low water
content in the system is the major impede for microbial activities, especially for the
hydrolysis process. This study employs different pre-treatments on dewatered sewage
sludge (with TS of 17-20%, collected from the wastewater treatment plant, Kunming
municipality, China) prior to anaerobic digestion in order to ease or speed up the
hydrolysis step in the subsequent process of dry anaerobic digestion. The study also
consequently evaluates the efficiency of these pre-treatment methods which could
form a basis for deciding the most convenient and efficient pre-treatment method to
be applied for improved performance of dry anaerobic digestion.
Different pre-treatment methods i.e. mechanical (ultrasonic), chemical (acid, ozone)
and combined (ultrasonic+ozone) were investigated and evaluated in terms of
biological methane potential (BMP) and organic matter degradation including TS, VS,
and COD. Ultrasonic pre-treatment had the best result among the single technology:
BMP increased by 51.15%. TS, VS, and COD were reduced by 30.09%, 36.92% and
33.88, respectively, over the control trail. Ozonisation followed as the second best with
BMP 46.94% higher than the control trail. Similarly, ozone pre-treatment reduced TS,
VS and TCOD by 28.93%, 30.63% and 35.85%, respectively. However, compared to the
single pre-treatments methods, combined pre-treatment produced more significant
results. Sludge that underwent combined pre-treatment resulted in 58.01% higher
BMP than the control. Likewise, combined pre-treated sludge resulted in 53.70%,
63.74% and 57.31% reduction in TS, VS, COD, respectively, when compared with the
control. The study also showed that BMP increment of dewatered sludge positively
correlated with specific energy, concentrations or dose of pre-treatments applied.
Also, in combined pre-treatment with constant specific energy of ultrasonic and
variable ozone dose, highest BMP was obtained in the case with the highest dose of
ozone.
Referring to the results obtained, it could be concluded that physical pre-treatment
out-competes chemical ones.
Keywords: Dry anaerobic digestion, Sewage sludge, Bio-methane potential, Pretreatment
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River Water Quality Assessment in Mohana Watershed,
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In river basins, generally, anthropogenic activities are increased in recent year either
for the purpose of settlement/agriculture or mining activities. Therefore, organic
pollution in river water is common, however, there is less concern about the heavy
metals on the surface water quality in spatially distribution. The objectives of this
research are to assess spatial patterns of surface water quality using biological
indicators and physicochemical parameters, document people’s perceptions on river
water quality & its uses, and determine anthropogenic stress on different tributaries
of the Mohana watershed. Benthic macroinvertebrate and water samples were
collected from five different tributaries of the watershed. The multihabitat sampling
approach was adopted to collect the benthos according to the habitat types, water
depth and velocity for biological water quality assessment.
The physicochemical parameters such as pH, temperature, TDS, conductivity,
salinity and DO were measured in-situ. The water sample was collected for nitrate,
phosphate, alkalinity, hardness and heavy metals. The questionnaire was set for
household surveys and focus group discussions. The cluster sampling method was
applied to select random households for the questionnaire which was focused on
river water quality, uses and human stress on the river stretch. The pH, temperature,
TDS, conductivity, salinity and DO ranged from 3.20-8.88, 10.3-19.7˚C, 297-452 ppm,
418-635μS, 193-302 ppm and 4.63-8.30 mg/l, respectively.
The excess water of agricultural land has been discharged into the river deteriorating
water quality. Mining activities from the river and riverbanks have also deteriorated
river water quality. Due to this, the benthos abundance and richness were also found
less abundance and diversity. Based on 90 household surveys and 6 focus group
discussions about the river water, the water quality mostly deteriorated during the
monsoon season. The flood on the river channel brings pollutants from the settlement,
agriculture and industrial zone which may deposited into the river and is unsuitable
to use for human use. In addition, river water quality is deteriorated festivals such as
Teej and Maghi. The application of spatially based water quality assessment gives the
overall consequences of river health status and river basin management.
Keywords: Lowland river, Mohana, Multihabitat, River health, Water quality
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Health care waste includes all kinds of solid or liquid waste arising from health-care
including collected gaseous waste generated in health care facilities from medical or
other related practices. Improper management of waste negatively affects the land,
air, water, public health, and causes occupational health hazards. The purpose of this
study is to assess the health care waste management practices adopted in health care
centres and occupational hazards occurred to the health workers at their workplace.
The study locations were the three health care centres, i.e. Western Regional Hospital,
Gandaki Medical College and Paschimanchal Community Hospital, of Pokhara city.
The waste that was collected from these sites was quantified using spring balance
and weighing machines. Key informant interviews were conducted to assess the
existing management practices and the Individualized Rapid Assessment Tool was
used to evaluate the management system. Questionnaire surveys were carried out to
examine the occupational hazards that occurred to the health workers.
The average waste generation from Western Regional Hospital was found to be
0.67 kg/bed/day with 88% occupancy, and 0.45 kg/bed/day with 32% occupancy
for Gandaki Medical College. The overall waste management practices in Western
Regional Hospital and Gandaki Medical College were found to be 'satisfactory', but
'problematic' in Paschimanchal Community Hospital.
From the total study population, 178 (69%) health workers reported that they had
experienced occupational hazards in their workplace. The main occupational hazards
were found to be needle stick injury and musculoskeletal injuries (disorders) followed
by cuts/wounds/lacerations and stress. The main predictors for experiencing
occupational hazards were absense of personal protective equipment worn during
work (p value=0.022), work pressure (p value=0.010), lack of equipment use training
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(p value=0.011) and lack of frequent exercise (p value=0.029). These results highlight
that hospital administrations should pay due attention to the sound management
of health care waste by adopting sustainable and environment friendly techniques.
Also, proper training and safety education is essential to all the health workers. The
government should strictly monitor the implementation of existing laws and policies
to achieve effectiveness.
Keywords: Health Care Waste Management, Health Workers, Individualized Rapid
Assessment Tool, Occupational hazards
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There has been a growing concern regarding air pollution over the past few decades in
developing countries, especially in urban areas like Kathmandu Valley. Diesel-powered
vehicles, due to their rapid growth in number in urban centers like Kathmandu, are
becoming important contributors of urban air pollution. However, systematic studies
of cargo diesel emissions remain scarce in Nepal. In this study, roadside observations
of six types of cargo diesel vehicles were taken in six locations: two on the Ring Road
(RR), two inside the RR and two on major arterial highways outside the RR of the
Kathmandu Valley. Daily observations were made at each site (approximately 6:00
to 18:00) from February to April 2017. Among the cargo diesel vehicles observed
(n = 6406), 36% (n = 2300) were emitting a visible plume of black smoke. Among
vehicles emitting the plume of black smoke, 42% were Trucks/Minitrucks and 36%
were Pick-ups. The proportion of smoke-emitting cargo diesel vehicles was maximum
in Ekantakuna (44%) followed by Kalanki (43%) and was minimum in Sorakhutte (23%)
during the middle of the non-peak hour. A majority of the smoke-emitting cargo
diesel vehicles were public vehicles (45%) among six different registration categories
(identified by the color of number plates) considered in this study. Upon developing
an understanding of the types and registration categories of smoke-emitting cargo
vehicles, their maintenance patterns and servicing costs were studied. The costs
for general servicing (engine oil, oil filter, diesel filter, air filter and labor charge)
were obtained through a survey of vehicle owners/drivers and local maintenance
centers. The average cost for general servicing ranged from NPR 1,663 to 20,306. The
composition of tailpipe exhaust while the vehicles were idling was measured before
and after servicing which was used to calculate the emission factors. The emission
factors of CO, PM2.5 and BC were determined to be 30.413, 14.257 and 0.812 g/L
respectively before servicing that reduced to 25.407, 3.733 and 0.556 g/L respectively
after servicing. This study emphasizes the importance of conducting budget-friendly
regular servicing to improve air quality in the Kathmandu Valley.
Keywords: Cargo diesel vehicle, Emission factor, General servicing, Tailpipe exhaust
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Nepal is facing the problem of water pollution. Water quality of the river has degraded
at an alarming rate. Therefore, there is an urgent need to control water pollution by
examining the water qualities. The central purpose of the research was to assess
water pollution of Bagmati River. Besides the assessment, the study's main purpose
was also to recognize the sources of water and to check Bagmati water quality in
accordance to water quality guidelines.
Various water samples from different tributaries of the Bagmati river viz. Sundarijal,
Gokarneshwor, Aryaghat, Thapathali, Teku and Chovar were collected in sampling
bottles. In total, eleven physico-chemical parameters (Temperature, pH, Conductivity,
Chloride, Free Carbondioxide, Total Alkalinity, Dissolved Oxygen, Biological Oxygen
Demand, Ammonia, Nitrate and Phosphate) were measured following APHA methods,
in order to assess water pollution. The results show that the level of pollution was
found to be more severe (maximum BOD: 157.6 mg/L) at Chovar among all the
sampling sites. On the contrary, Sundarijal was less polluted as suggested by significant
parameters such as Dissolved Oxygen, Biological Oxygen Demand, Ammonia, Nitrate
and Phosphate. Likewise, in all the sampling sites, Phenolpthalein Alkalinity was
absent. The results of physico-chemical aspects were compared with Nepal Water
Quality Guidelines for Aquaculture. Pollution was in increment level when shifted
from upstream to downstream river basins where self-purification ability of the river
was found decreasing.
The findings of the study revealed that there were certain variations in the
concentrations of physico-chemical parameters in various sites of the river. The water
quality along Bagmati River of Kathmandu Valley has deteriorated due to anthropogenic
induced interventions such as direct introduction of sewages and industrial effluents
without any pre-treatment and agricultural runoff thereby depleting the river's
aquatic lives. These findings were not limited to the measurement of water quality
parameters only but helped in setting guidelines, conservation recommendations
and development of management plans and strategies for national rivers as well.
Keywords: Industrialization, Physico-chemical parameters, Self-purification,
Tributaries, Urbanization, Water qualities
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Air pollution is a growing concern today, especially in urban areas like Kathmandu
Valley. With the increasing growth of diesel vehicles (both cargo and passenger),
the negative impacts of diesel exhaust has been increasing attention that makes a
substantial contribution to the local pollution. However, the studies on emission from
diesel vehicles are still very scarce in the case of Nepal. In this study, tailpipe exhaust
of CO2, CO, PM2.5 and BC for cargo and passenger diesel vehicles were measured by
using Ratnoze1 and MicroAeth (AE51). Emission measurement of diesel vehicles was
conducted before and after servicing during idling conditions. Measurements were
carried out from 28th August to 7th September, 2017, in both local and authorized
maintenance centers. Altogether 14 measurements, 35 to 80 minutes for each was
performed. The emission factor (EF), further calculated by carbon balance method
using real time data were obtained from emission measurement. EFCO of Truck,
Tipper, Pick-up and Bus were 46, 28, 20, 43 g/L; the EFPM of Truck, Tipper, Pick-up
and Bus were 30.86, 5.74, 14.68 and 9.88 g/L; the EFBC of Truck, Tipper, Pick-up
and Bus were 1.066, 0.344, 1.493, 0.650 g/L respectively. EFCO, EFPM and EFBC of
cargo diesel vehicles were 30, 14.26 and 0.812 g/L that reduced to 25, 3.73, 0.556
g/L respectively after servicing. Similarly, in case of passenger vehicles, the EFPM and
EFBC decreased from 9.88 and 0.650 g/L to 5.82 and 0.470 g/L respectively after
servicing. However, EFCO increased from 43 to 59 g/L after servicing. Reduction of
PM2.5 and BC after general maintenance emphasizes the importance of conducting
budget-friendly regular servicing on improvement of diesel vehicle emissions in
Kathmandu Valley.
Keywords: Diesel vehicle, Emission Factor, Tailpipe exhaust
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Water is related to the every production process in the industry. Traditional method
have not considered the perspective of water consumption and sustainability in
operational and supply chain. The present study aims on estimating the water
footprint of beverage section of Dugar Food and Beverage Private Limited thereby
assessing the industrial operational water footprint sustainability. Water footprint
has been calculated through key informant interview with the staff of Dugar Food
and Beverage Private Limited and grey water footprint has been calculated through
laboratory analysis in Central Department of Environmental Science. Sustainability
assessment was done by taking environmental, social and economic perspective
related to operational water footprint of industry and its water abstraction area. The
environmental grey water footprint which were obtained from wastewater quality
analysis and assessment of pollution intolerant species. The social and economic
sustainability indicator analysis for blue water was obtained from data collection from
schedule interview and water table calculation in the deep wells in the Bauthali V.D.C of
Matatirtha. The total footprint was estimated to be 4402.18 m3/day which composed
of operational footprint of 541.59 m3/day and supply chain footprint of 3857.36 m3/
day. Using the sustainability indicators, the socioeconomic environmental indicators
of ground water availability, drinking water availability and increased water cost
showed that the blue water footprint is not sustainable. Likewise, the environmental
indicators of eutrophication potential and loss of pollution sensitive species indicated
that the grey water was found to be unsustainable. The present study revealed that
operational water footprint of the industry is unsustainable from the environmental
and socioeconomic perspective. This study suggests to implement operational water
footprint reduction measures like anti-leakage system, reuse of cooling water and
phytoremediation.
Keywords: Grey water footprint, Operational footprint, Supply chain footprint

4th Graduate Conference on Environment and Sustainable Development

35

Development of Index for Groundwater Quality:
A Case Study of Bhaktapur Municipality
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The suitability of ground water quality located in the Bhaktapur municipality was
assessed for drinking purposes based on the various water quality parameters. The
present work has attempted to quantify the Water Quality Index (WQI) using the
observed data of 85 shallow wells in the month of December 2016 (winter season).
In order to develop the WQI, the samples were subjected to a comprehensive
physicochemical and biological analysis of 11 parameters including pH, turbidity,
total dissolved solids, chloride, nitrate, conductivity, total hardness, iron, ammonia,
alkalinity, and total coliform. Geographic information system was used to map the
sampling area. Global positioning system was used to record the location of the
sampled wells. The WQI index for the sample wells ranged from 60.14 (poor) to 502.44
(unsuitable for drinking). It has been observed that 94.11% of samples indicate a very
poor water quality in the study area. Our analysis revealed that the groundwater
of the municipality was not suitable for drinking purposes, and appropriate ground
water treatment is necessary. Additionally, further contamination should be avoided.
It is recommended to conduct comprehensive water quality assessments on a regular
basis to ensure safe drinking water for end users.
Keywords: groundwater quality assessment; physicochemical analysis; water quality
index
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Assessment of Indoor Air Pollution and Associated
Health Impacts in Households Equipped with and
without Biogas: A Case for Amlekhganj
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Household’s dependency on biomass fuels for cooking and space heating purpose
which are often associated with poor ventilated kitchen results in indoor air pollution.
Incomplete combustion of biomass fuel creates dangerous cocktail of indoor air
pollutants like PM, CO and other health damaging pollutants. The study focussed
to find concentration of major indoor air pollutants specifically CO, RSPM and PM2.5
and associated health impacts due to current practice energy use in Amlekhganj VDC
of central lowland Nepal. Information on energy dependency of households and
associated human health impacts were obtained through household questionnaire
survey, KII and FGD respectively. AirVisual’s Node based on Laser Sensor principle,
NDIR Spectrophotometer and Casella Cel Personal Air Sampler were used to determine
PM2.5, CO2 and RSPM concentration respectively.The emission from biogas in terms of
CO and PM2.5 was within limits recommended by national guideline. Positive relation
between PM2.5 – CO was observed. Among the various parameters that could have
impact in indoor air quality, only a few parameters were found to be statistically
significant. Community members were found to be aware of negative health impact
resulting from use of firewood as primary or secondary source of energy whereas
biogas was perceived as clean energy source with no health effects. Women were
primarily responsible for kitchen drudgery including firewood collection and cooking
and reported to have more health problems as compared to other family members.
Biogas was found to be better alternative to firewood to maintain better indoor
air quality and negative health impacts. Community was found to be specifically
interested in biogas plant installation. Study recommends successful implementation
of biogas program through pre requisite planning for minimizing negative human
health impacts due to use of firewood.
Keywords: CO, Indoor air quality, PM2.5, PM10
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Management Practices and Carbon Stock Estimation of
Bandeshwori Community Forest, Bhaktapur, Nepal
*BIJAY BASHYAL1, SAROJ ADHIKARI2

1
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Environment Science, Tribhuvan University
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After the failure of Forest Nationalization 1957, people participation in forest
protection and management gained significance. Forest Act 1993 and Regulation
1995 ensured the nationwide expansion of the Community Forest Program. This
research was carried out in Bandeshwori Community Forest (BCF) with the objective
of assessing the existing forest management practices, assessing the condition
of the forest through ecological parameters, and estimating the baseline carbon
stock of the community forest. FGDs, KIIs, household questionnaires/ surveys and
field observations were used to assess the prevailing forest management practices.
“Forest Carbon Stock Measurement: Guidelines for measuring carbon stocks in
community-managed forests” was used to estimate the carbon stock. BCF consists
of maximum trees (> 33%) with DBH class 25-30 cm and over 20 % with DBH less
than 10 cm. Pinus roxburghii, Schima wallichii, Pinus wallichiana and Alnus nepalensis
also share good IVI indicating the dominating species. BCF consists of 15,844.032
tons of carbon with mean carbon stock of 286.20 ± 17.07 t/ha, which is equal to
1049.40 CO2 equivalents per hectare. Forest management activities like fencing and
fire line development, plantation activities, cleaning, weeding, pruning and thinning,
and selective cutting during timber harvest have resulted in improvement of forest
conditions. Control in haphazard cutting of trees, increased forest cover, controlled
grazing and natural regeneration, strict rules and regular patrolling by forest guards
indicated the improvement of forest conditions. Community forest management has
contributed in the expansion of greenery, restoration of degraded land, protection of
water sources and mitigation of global climate change through carbon sequestration
and increase of resource availability for local people. Further plantation activities,
regular cleaning, weeding, pruning and thinning, fire line development and fencing to
stop livestock grazing are recommended for improvement of forest.
Keywords: CO2 equivalents, Fire line, Forest Management, IVI
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Floristic Diversity and Vegetation Patterns along
Land Use Types of Community Managed Forests in
Gaurishankar Conservation Area, Dolakha, Nepal
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Knowledge of floristic diversity and vegetation patterns in different landuse types
provide information about the structure and function of ecosystems. Gaurishankar
Conservation Area (GCA) is known as a rich biodiversity area in the Central Himalayas,
Nepal. The study deals with the overall status of floristic diversity and vegetation
pattern in different land use types in the community managed forests of former
Laduk and Bulung Village Development Committees (VDCs) of GCA, Dolakha, Nepal.
Vegetation analysis was performed by stratified random sampling. The study area was
first categorized into five different strata on the basis of landuse, namely degraded
forest, degraded grazing land, pine plantation, abandoned farmland and farm land
on both sites. A total of thirty-six nested circular plots were subjected in the study
area. Every plot was designed with three different radii of 10m, 5m and 2.5m, and
modified into four sub-plots to perform field work more conveniently. Only species
occurred in the circular plot were used for statistical analysis. A total of 125 plant
species were recorded from 97 genera within 54 families. Family Rosaceae was the
largest with 11 species followed by Compositeae, Poaceae, Polygonaceae, Urticaceae,
Ericaceaea, and Pinaceae. Berberis aristata, Ageratina adenophora, Rhododendron
arboreum,Pteridium revolutum ,Lyonia ovalifolia and Euryaa cuminata were found to
be the more frequent species in the study area. The Biodiversity Index of all life forms
of the plant was higher in landuse types of Bulung than in Laduk VDC. Species richness
was found statistically insignificant (p<0.05) with different landuse types. The study
concludes that environmental factors alone do not have a significant role in species
richness in landuse types. However, the local management system, excess demand
of timber after the earthquake of 2015 for reconstruction and unstainable resource
utilization patterns have caused a negative impact on vegetation distribution patterns
of local landuse types .
Keywords: Community forest, vegetation composition, Species richness, Biodiversity
Index
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Diversity of Invasive Alien Plant Species in Different
Land-use Types of Kailali District, West Nepal
*GANESH DATT JOSHI1, MOHAN SIWAKOTI2 AND BHARAT BABU SHRESTHA2
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Biological invasion is one of the major threats to native biodiversity, ecosystem
function and farm productivity. Diversity of invasive alien species at local levels varies
with the diversity of native species, propagule pressure, and frequency and intensity
of disturbances. All these factors, in turn, depend on land use types. The present study
assessed the diversity of Invasive Alien Plant Species (IAPS) in different land-use types
in Kailali District, West Nepal. We used the Modified-Whittaker nested vegetation
sampling method (50m×20m) in seven land use types viz., Agriculture land, Mixed
forest, Sal forest, Roadside grazing land, Fallow land, Degraded Sal forest and Riverine
forest. In each land-use type, we sampled five plots; therefore, the total number of
sampled plots was 35. We recorded about 650 vascular plants and among them, 12
species were IAPS. The highest number of IAPS (11 species) was found in Roadside
grazing land followed by Agriculture land (4 species), Degraded Sal forest (3 species),
Riverine forest (2 species), species, Fallow land (2 species), Mixed forest (2 species)
and Sal forest (1 species) . It is highly likely that the IAPS populations established in
Roadside grazing land may serve as a source of propagule for further spread into other
landuse types in the surrounding. Therefore, control of IAPS in roadside grazing land
will also help to protect surrounding agriculture and ecosystems from the invasion by
the IAPS. This research will be a milestone for local people, government authorities
and policy making bodies, and will help make them aware about the impacts of alien
species and formulate management policies. Thus, the causes of introduction of alien
plant species as well as their diversity are an important research topic in biological
sciences and are of considerable applied relevance.
Keywords: Invasive Alien Species, Land-use types, Vegetation types.

42

4th Graduate Conference on Environment and Sustainable Development
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Ecosystems: Study from Koshi Tappu, a Ramsar Site
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Invasive Alien Species (IAS) are of concern because of their capability of spreading
fast, their high competitiveness and ability to colonize new areas within short period.
Koshi Tappu, a Ramsar site, plays a significant role in the conservation of many
rare and endangered species of plants, fish, herpetofauna, birds and mammals.
However, the area is threatened by various natural and anthropogenic factors; out
of these threats, invasion of invasive species is the most serious. The objective of
this study is to identify the impact of Alien Invasive Plant Species in wetlands. The
study was conducted in January, 2018. The composite water sample was collected
from the wetlands with different levels of invasion of invasive species. The benthic
macroinvertebrates were collected using a hand net of 500µm mesh following
the multi-habitat sampling approach and fishes were sampled using Cast Net. The
data analysis of physicochemical parameters and benthic macroinvertebrates and
fishes were performed for different levels of invasion of invasive species. The most
problematic invasive species was found to be Eichhornia crassipes and Ipomoea
carnea in natural as well as in manmade wetlands. The correlation is established
between physiochemical parameters and coverage of invasive species. There is no
significant difference in taxa richness of macroinvertebrates with invasion cover
while abundance of fishes declined with increased coverage of invasive species. This
research will help wetland managers and experts to understand the level of impact
of invasion and develop strategies and action plans for the conservation and wise-use
of the wetlands.
Keywords: Fish, Invasive Alien Species, Koshi Tappu, Ramsar site, Macroinvertebrates
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Alien Plant Invasion in Kalika Community Forest
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It is well known that invasive alien species have been creating serious problems
in the forests. Studies on invasive alien plants have mostly been conducted from
Eastern to Central Nepal but less in Far-West Nepal. A study was conducted in Kalika
Community Forest (Kailali District) to examine the status of alien invasion in the forest
and the impact of herbivores on them. Density of alien species was measured by
sampling plots along the forest. The level of herbivory bites in leaves of alien species
was estimated as leaf damage percent. It was found that mainly two species, Cassia
tora and Ageratum houstonianum, were the dominant invasive alien species in the
forest. Cassia had higher density in comparison to Ageratum. Herbivory bite was also
found to be high in the Cassia. It shows that the Cassia might have invaded earlier
in the forest and herbivores adapted well than Ageratum. As these species are
creating adverse impacts on the forest, there is an urgent need to develop effective
management strategies to control them.
Keywords: Kalika Community Forest, alien plants, herbivory, invasion
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Antifungal Activity of Some Medicinal Plant Extracts
against Important Seed Borne Pathogens of Maize
*PUSPA DEVI BHATTARAI1, HARI PRASAD ARYAL2
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Medicinal plants have curative properties, are reservoir of chemotherapeutants.
They carry out antimicrobial activity against seed borne pathogens and insecticidal
properties. Many systemic fungicides are used to control seed borne pathogens
instead of ecofriendly medicinal plant extracts. The extracts of plants are less
phytotoxic, more systemic and environmentally non pollutive. The use of naturally
available plant extracts will have many benefits against chemical fungicides. The main
objective of this research work is to control the maize seed born fungal pathogen
by some important medicinal leaf extracts. During this experiment, five different
species of plants (Swertia chiraita, Centella asiatica, Aegle marmelous, Woodfordia
fructicosa and Calotropis gigantean) were taken and their antifungal activities were
examined against three major fungal species of seed borne pathogens (Aspergillus
niger, Aspergillus flavus and Fusarium oxysporum). In the positive control, Swertia
chiraita and Centella asiatica show higher antifungal properties where as Woodfordia
fructicosa and Aegle marmelous show lower antifungal properties, but in case of
the negative control Calotropis gigantea and Woodfordia fructicosa show higher
antifungal activity and Aegle marmelous and Centella asiatica show lower antifungal
properties in vivo experiment. Wilting of seedlings occurred mostly due to the cause
of Aspergillus niger rather than Fusarium oxysporum. Diseased seeds possess less
nutrients in comparison to healthy seeds. Species of Swertia chiraita, Centella asiatica,
Aegle marmelous, Woodfordia fructicosa and Calotropis gigantean extracts are good
biocontrol agents for control of Aspergillus niger and Fusarium oxysporum of maize
seed born pathogens and are more efficient for ecofriendly environments too.
Keywords: Agriculture, Biopesticide, Cereal, Mycology, Organic farming.
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Antimicrobial, UV-Vis Spectroscopic and FTIR Analysis for
Green Synthesized Silver Nanoparticles
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Nanoparticles have at least one of their dimensions less than 100 nm. Due to widening
applications, the research on the field of nanoparticles has garnered immense
interest. Over the years, “green chemistry” is being favored over different chemical
and physical methods. Green synthesis of nanoparticles provides cost effective, time
saving, environmentally sound and safer methods for nanoparticle synthesis. For this
purpose, silver nanoparticles have been prepared by using aqueous solution of the
selected plants viz. Acorus calamus (Bojo), Canna indica (Sarbada phool), Centella
asiatica (Godtapra), Colocasia esculenta (Karkalo), Ficus religiosa (Peepal), Juglans
regia (Walnut), Melia azedarach (Bakaino), Rhodendron lepidoteum (Sunpati),
Urtica dioica (Sissno), Berberis asiatica, Rhododendron anthopogon, Neopicrorhiza
scrophulariiflora, Cassia species, and Rheum australe. The formation of AgNPs
was first screened by measuring the surface plasmon resonance peak in the range
of 380-440 nm using UV – Vis spectroscopy. After preliminary analysis, further
analysis was done using FTIR. The nanoparticles were then used for antimicrobial
assessment using standard pathogenic strains: Escherichia coli, Pseudomonas
aeruginosa, Staphylococcus aureus and Klebsiella pneumoniae with Streptomycin
antibiotic as standard. Among the tested nanoparticles, those produced from Acorus
calamus, Canna indica, Colocasia esculenta, Ficus religiosa, Juglans regia, Berberis
asiatica, Cassia species and Melia azedarach showed the broadest antimicrobial
activity inhibiting all the tested microbes. Similarly, the aqueous extracts of these
plants did not show any antimicrobial activity indicating that antimicrobial activity was
solely due to the nanoparticles produced. Hence, the synthesis of nanoparticles using
these plants presents a promising aspect for generation of antimicrobial complexes.
Keywords: Antimicrobial, FTIR Analysis, Green Synthesis, Silver Nanoparticles

46

4th Graduate Conference on Environment and Sustainable Development

Diversity of Invasive Species Across Land Use Types
in Nawalparasi, Central Nepal
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Intentional or unintentional introduction of non-native biological entities in an
ecosystem leads to the process of invasion. Species introduced in such ways are
referred to as exotic species. Species that are established in their non-native
range and have a tendency to spread to a degree that causes harmful impact to
biodiversity, environment, economy or human health are termed as invasive species.
In introduced range, the diversity of invasive species mainly depends on propagule
pressure, disturbances, diversity of native species, and land use types. In this study,
we assessed the diversity of Invasive Plant Species (IPS) across six land use types in
an Inner-Tarai valley of Nawalparasi District, Central Nepal. In each land use type, we
sampled five plots (50 m x 20 m) (Modified Whittaker method) to record IPS including
other vascular plants.The number of IPS was found the highest in the shrubland (9
species), followed by riverine forest (8 species), agricultural land (7 species), grass
land (6 species), mixed forest (3 species) and Sal forest (2 species). At plot level,
the mean species richness of IPS was the highest in the shrubland (7 species/plot)
followed by agricultural land (5 species/plot), riverine forest (4 species/plot), grass
land (3 species/plot) whereas mixed forest and Sal forest shows equal number of
species(1 species/plot). Overall, shrubland shows highest species richness among
all land use types, which is sampled along road side and also occurs large dispersal
possibilities.
Keywords: Modified Whittaker method, Species richness, Disturbance, Propagule
pressure
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Invasive Alien Plant Alters Soil Nitrogen Content
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Invasive alien species adversely affect habitats and bioregion economically,
environmentally and ecologically. Ageratina adenophora is an aggressive forest
invader species in Nepal. This species has severely invaded the forest dominated
by Alnus nepalensis. The objective of this study was to evaluate the effect of A.
adenophora fresh leaf extract on soil nitrogen content. We evaluated soil nitrogen
by the Micro-Kjeldhal method in the soil treated by A. adenophora fresh leaf extract
and compared it to the soil treated by normal water (control soil). It was found that
nitrogen content was significantly lower in the soil treated by fresh leaf extract than
the soil treated by normal water. Hence, it can be concluded that A. adenophora
is responsible for altering soil nutrients like nitrogen which may have an effect on
growth of native species. Other parameters of the soil are also needed to analyze soil
nutrient dynamics affected by A. adenophora which is yet contradictory.
Keywords: Ageratina adenophora, fresh leaf extract, Micro-Kjeldhal, soil nutrient,
soil nutrients
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Local people are less attracted to landrace varieties of rice and are more attracted to
its hybrid varieties due to which landrace varieties are facing threats of extinction.
This study conducted surveys in Gorkha District to find out the different landrace
varieties and various released hybrid varieties of rice used by local farmers. A set of
questionnaires was prepared an. The total sample size was 55 farmers. Qualitative
information was collected through semi-structured interviews and focused group
discussions. The local rice landrace and hybrid varieties used by farmers were listed.
Results showed that about 91% of the farmers switched to newer hybrid varieties
while the remaining 9% farmers were still conserving the landrace varieties. Good
quantitative production and easy access of seeds were seen to be the major reasons
for the farmers' interest in released hybrid varieties. Efficient storage of seeds, more
effort input, and lower production made farmers neglect the landrace varieties.
Additionally, it was observed that new types of diseases and pests had also been
introduced as a result of increase in hybrid varieties, and use of pesticides and
chemical fertilizers had become an unavoidable necessity. The landrace varieties, on
the other hand, were seen to be more adopted, and disease and drought resistant.
Even though landrace varieties of rice are best suited in adverse environments and are
disease resistant, hence highly valuable to farmers, they are at the risk of extinction
and should be preserved.
Keywords: landrace varieties, hybrid varieties, extinct
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Application of Remote Sensing to Assess Post-Fire Vegetation
Dynamics in Barandabhar Corridor Forest, Chitwan, Nepal
*
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Up-to-date information about forest fire is vital for effective management of
ecosystems for which remote sensing (RS) and geographic information system (GIS)
have been extensively used. This study has also attempted to: a) assess the status
of vegetation in the fire burnt and unburnt area, b) analyze the change in NDVI
(Normalized Difference Vegetation Index) value in fire burnt and unburnt area, and
c) analyze the relationship between forest structure and NDVI. The fire event data
acquired from MODIS was used to identify forest-fire events of 2016 in the study
area. A total 14 burnt and 14 unburnt plots were selected to collect data on plant
density, species composition and tree volume. Likewise, Landsat imageries of the
plots were also acquired for pre-fire and post-fire periods. The result shows that
forest fire has an affirmative role in the establishment and growth of the Sal (Shorea
robusta) seedlings and saplings. However, other species are found neither positively
nor negatively affected by the fire. The findings of this study confirm that fire in
the study area did not have a negative effect on the density and volume of Sal and
other species. The value of NDVI was found to be decreased in the post-fire scenario
whereas the mean difference in the change in NDVI value in burnt and unburnt
areas were not significant. Likewise, the relation between NDVI and basal area was
found to be positive, however, relation was insignificant. The study recommends that
controlled burning could be useful if the forest management objective is to promote
the natural regeneration of the Sal forest, however, it is not appropriate to use NDVI
value solely for determining basal area in the well-stocked Terai Sal forest.
Keywords: Post-fire, remote sensing, vegetation dynamics, Shorea robusta, NDVI
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The evolution of ovule numbers per flower in wild plants might provide a useful
guide for selective breeding in floral traits. Thus, the study pollen grains to number
of ovules (P/O) in ﬂowering plants along with increasing altitude is a useful tool to
study plant breeding systems and the reproductive ability in relation to its pollinators,
habitat, climate and many other environmental factors. Therefore, the P/O provides
the best insight into the breeding system of a species. P/Os reflect the pollination
efficiency, i.e., the process of a pollen grain reaching the stigma. This is the first study
on altitude pattern of variation in pollen-ovule ratio in Nepal, and around the world,
to understand how different pollinators affect the p/o in flowering plants of different
altitudes. The study evaluated the numbers of pollen and ovule per flower, pollen
shape and size, and ovule size along the increasing altitude in the same latitude.
Samples were collected from the Api-Nampa Conservation Area, West Nepal, 1150
– 4400 m altitude and counted following the standard P/O counting method using
compound and dissecting microscope. Our preliminary results suggest that ovule
numbers depend on the pollinator, i.e. vertebrate (mammal, birds), pollinated flowers
have higher numbers of ovules than the non-vertebrate (insect) pollinated flowering
plants. A detailed study to understand these relationships will be presented in an MSc
dissertation after analyzing data.
Keywords: Api-Nampa, West Nepal, Altitude, Flower, Ratio
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Status and Changes in Significance of Lakes and Ponds
in Middle Hills of Nepal: A Case of Ilampokhari Area,
Lamjung District
*BASHUDEV NEUPANE¹, SUDEEP THAKURI¹
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Increasing temperature and low precipitation in Lake Basin have triggered lake water
evaporation, and direct lake water use in the domestic, industrial and agricultural
sectors has resulted in lake storage loss. Storage loss, along with pollution from
the agricultural, industrial and urban sectors, also influences lake water quality. In
1992, Department of Agriculture Development (DoAD) reported around 5,000 lakes,
1,380 reservoirs, and 5,183 village ponds in Nepal, whereas in 2009, National Lake
Conservation and Development Committee (NLCDC) scanned more than 5,000
standing water bodies (>1 hectare) in topographic sheets (1:25,000) of 74 districts.
Middle Hills of Nepal, known as the Lesser Himalayas, occupy 65% of the land area in
Nepal. Its average altitude is 2,000 masl with elevations ranging from 600- 3,500 masl.
Topographically, the region shows extreme rugged terrain with very steep slopes and
deeply incised valleys. The middle hills cover about 65% of the total land area and are
home to around 45% of the population of the country.
Information from observation of lakes and ponds in two (September and February)
field visits, analysis of google earth images, analysis of information from local people
collected in questionnaire survey, and systematic review of literature are combined
to help understand the status and significance of lakes and ponds in Ilampohari area
of Lamjung District in the middle hills of Nepal. Out of the lakes and ponds analyzed
in the study area, 27% of them are considered to be significantly important for
the area. Out of the analyzed 11 ponds, three did not exist, two were found with
significant reduction in size, three were found with moderate reduction in size and
the remaining three were not significantly changed. Construction of road, migration,
change in occupation and awareness levels were identified as major variables for the
changes.
Keywords: Hydrology, Freshwater, Increasing Temperature, Migration, Lesser
Himalaya
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Nepal is rich in water resources but the increase in human pressure on rivers, streams
and lakes fails to give ecological services. Common living organism of aquatic body
are good indicator of level of pollution and assessment of aquatic body by using
macroinvertebrates gives the long term idea of ecological condition of area. For the
analyzing the level of pollution this study was conducted in the month of December
2015 and study site was chosen within the Shivapuri Nagarjun National Park which
contain main rivers as Nagmati and Bagmati and physicochemical and Biological
study was carry out. Biological sample collected by using multi-habitat sampling
approach and mesh size hand net of 25*25 used for quantitative and qualitative
analysis. Collected macroinvertebrates were identified at family level and GRS-bios/
ASPT index used for the river water quality assessment. For the Physicochemical
analysis almost all the parameters were analyzed on site. Altogether 5 sampling
points were chosen for Nagmati River (2 sites) and Bagmati River (3 sites). Altogether
44 macroinvertebrate taxa were documented. The population density, diversity and
species composition percentage was determined. From the result the highest density
was recorded for Ephemeroptera followed by Diptera. Diversity of species was high
in SNNP and species are more or less similar. For river water quality, water falls in
class I. All the values of physicochemical parameters was under the Nepal Standard
Drinking water value concluded the water quality of SNNP is in good condition but the
lower part of the stream is going to degrade so specific concern and action should be
started immediately to stop water pollution.
Keywords: Water, Macroinvertebrates, EPT taxa, River Water quality
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Ecological Assessment of Mai Pokhari Wetland:
A Ramsar Site from Eastern Nepal
*
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Golden Gate International College, Ram Mandir Marga, Kathmandu 44600
Central Department of Environmental Science, Tribhuvan University, Kathmandu 44618, Nepal
Email: ppranil401@gmail.com
1

2

The Mai Pokhari wetland is one of the Ramsar listed, highly diverse and infrequently
studied wetlands of Nepal. Hence, this study was carried out with the purpose of
assessing limnological parameters and composition of aquatic macro-invertebrates
to determine the ecological quality of the wetland. Multi-habitat approach was
followed for sampling benthic macro-invertebrates from the littoral zone. Field data
was collected during the post and pre-monsoon seasons using Lentic Ecosystem
Field Protocol. Shannon Weiner Diversity Index and Pielou’s evenness index was used
to calculate taxa richness from the ecological data. GRS-BIOS/ASPT index was used
to determine water ecological quality class. Several physico-chemical parameters
were analyzed in order to understand the water quality of the wetland. In addition,
the socio-economic information regarding the accessibility of wetland resources to
the local people, people’s understanding towards the conservation of the wetland
and conservation practices of the wetland at the local level were documented. The
information obtained throughout the study will help the wetland management
committee to stop further degradation and enhance the ecological quality of the
wetland.
Keywords: Aquatic macro-invertebrates, GRS-BIOS/ASPT index, Shannon-Weiner
Index, Evenness Index, Ecological status
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Measurement of Soil Respiration in the Grasslands and
Forest of Rara National Park
*SARASWOTI BYANJANKAR1, SANU RAJA MAHARJAN2
Department of Environmental Science, Khwopa College; 2Central Department of Environmental
Science, Tribhuvan University
Email: sarabyanjankar@gmail.com

1

Respiration is a biological process where CO2 is released as a bi-product. Likewise, soil
respiration is the production of CO2 as the result of different processes undergoing in
soil. The carbon content of the soil is the result of imbalance between organic matter
produced by soil organisms and plants, and release of CO2 through the decomposition
process. This release of CO2 has a potential role in accelerating global warming,
thus extensive study on soil respiration is needed in order to acknowledge the soil
respiration pattern and effect of environmental variables. The main objective of this
research project is to estimate the amount of soil respiration in the grasslands and
forest of Rara National Park and to determine the effect of environmental variation
such as soil temperature and moisture. The study was carried out from 7th to 13th
March of 2016 by using closed chamber method, in which the Infrared Gas Analyzer
was used to measure the soil carbon emission; soil moisture was measured using soil
moisture sensor and soil temperature was measured using soil lab thermometer. The
study was carried out three times a day in order to record the diurnal variation in the
soil determinant factors (soil carbon, moisture and temperature). The soil respiration
was calculated to be 27-135 in the forest and 32.78-245.09 in the grasslands. The soil
temperature (ST) measured in the forest was at a maximum of 8.60c and minimum
of 30c, while it was at a maximum of 21.80c and minimum of 5.10c in case of the
grasslands. The soil water content (SWC) was measured from 7.27% - 20.64% in
the grasslands and 4.52% - 18.67% in case of the forest. In case of grasslands, soil
respiration was calculated to be higher than that of the forest due to the availability
of more sunlight and as a result of comparatively higher temperature. In the forest,
the temperature was the limiting factor due to dense canopy cover, so soil respiration
in morning and day is almost similar but it was decreasing in the evening. The
study reflects the positive relation between soil respiration with temperature and
moisture content in both grassland and forest. Soil respiration is very sensitive to the
environmental variables, thus this study represents the contribution of subalpine soil
respiration from the local climate of Rara National Park.
Keywords: CO2 emission, Soil respiration, Soil carbon efflux
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Energy Integrated Settlement Planning
A Case: New Urban Expansion in Bode,
Madhyapur Thimi
*NISTHA NAKARMI¹, BIHENDRA MAHARJAN², JENISH MAHARJAN3, RASHMITA
MAHARJAN4 AND TIRINA MANANDHAR5

Institute of Engineering, Tribhuvan University,,Pulchowk, Lalitpur, Nepal
Email: nistha.nkrmi@gmail.com

There are 263 municipalities in Nepal, of which only 58 existed until 2014. There exist
threats too as, with the unplanned urbanization, it will create all the issues regarding
environmental and socio-cultural aspects. But, there also exist an opportunity of
intervention for proper and sustainable development at nationwide level by proper
analysis of resources, its optimum usage as well as conservation schemes
With the case scenario of Kathmandu, it is evident that the city is facing all the
sustainability of resources and also, losing the aesthetics as well as proper functionality,
as the city is turning into concrete jungle. Thus, there exist similar threats of unplanned
urbanization nationwide with introduction of new municipalities. Due to lack proper
space planning in terms of city or urban planning, there are chains of other problems
raised giving a biggest threat to health, environment, society, culture, and economy.
Thus, intervention in the areas of new urban expansion is necessary to avoid threat
and problems that come with unplanned development.
The objective of study was to determine the prospects of sustainable urban
development in the proposed new urban expansion area along with incorporating
energy in development plans. The study site is BODE, which is an ancient Newari
city in the east corner of the Kathmandu Valley. Traditional settlement of Bode is
dominant by Shrestha and Prajapati group of Newari community. The study site area
is the sparsely distributed settlement in the south-east side from the traditional bode
settlement. The population density of Bode is 160/hectare while population density
of site area is 99.42 /hectare. The selection of sparsely distributed area is to analyze
the growth pattern in the area when there still stands a chance of intervention. The
methods used were interviews, random sampling, questionnaire, mobile ethnography
and imagery analysis.
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With the trend line of population growth in the area, the population forecast for year
2030 has been done where the predicted population density is 408/hector. There
exists a great challenge to accommodate these growing population thus, proper
planning of land with conservation of existing natural amenities, incorporating energy
in development is necessary
Keywords: Energy, Sustainable city, Smart city, Service proximity and energy.
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Butterfly Diversity in Lalitpur District (Bungamati, Un
Park and Bajrabarahi), Nepal
*SHRUTI SHAKYA1, URMILA DYOLA1
Central Department of Zoology, Tribhuwan University, Kirtipur, Kathmandu
Email: dyolaurmila@gmail.com
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Butterfly, an ecological indicator, plays a keystone species role in the ecosystem by
pollination and completion of the food chain. To study and explore the butterfly
diversity of Lalitpur district, a survey of butterflies was conducted in three different
habitats during the spring, summer and monsoon seasons of 2016. The three selected
study sites were Bungamati (Site I), UN Park (Site II) and Bajrabarahi (Site III). A total
of nine butterfly species representing six families were recorded. They included Pieris
brassica nepalensis, Pontia daplidice moorie and Terias hecabe contubernalis of
Family Pieridae, Danaus chryssippus chrysippus of Family Danaidae, Papilio polytes
and Papilio crino of Family Papilionidae, Ypthima confuse of Family Satyridae,
Zigeria maha maha of Family Lycaenidae and Pseudorgolis wedah wedah of Family
Nymphalidae. Of them, Pieridae was found to be the most dominant family and Pieris
brassica nepalensis was found to be present throughout all the study areas in all
the seasons. The largest number of individuals were recorded in Site I followed by
Sites II and III. One way ANOVA test showed no significant difference in the butterfly
diversity in the three different habitats [F(calculated)= 0.183883, F(2,15)= 3.68232,
p= 0.833881]. Using the Shannon-Weiner diversity index, the highest diversity was
found in Site II and lowest in Site I. Using the Pearson’s correlation coefficient, the
relation of butterfly species with environmental parameters was determined. The
temperature and number of butterfly species were positively correlated in Sites I and
III and negatively correlated in Site II. Similarly, the humidity and number of butterfly
species were positively correlated in the Sites I and III whereas negatively correlated
in Site II. The butterfly abundance was highest in early summer followed by late spring
and early monsoon.
Keywords: Butterfly, Pollination, Food chain, Ecological Indicators, Shannon-Weiner
diversity index, Pearson’s correlation coefficient
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Neopharyngodon sp. of Wall Lizard (Squamata:
Gekkonidae) from Kirtipur, Nepal
*SHYAM KUMAR PUN1, MAHENDRA MAHARJAN1

Central Department of Zoology, Tribhuvan University, Kirtipur, Kathmandu, Nepal.
Email: rauyan.pun2@gmail.com

Twenty-five wall lizards including fifteen Hemidactylus brookii brookii and ten
Hemidactylus platyurus were collected from human settlements, particularly from
dining rooms, study rooms, bedrooms etc. in Kirtipur, Kathmandu, Nepal. The live
animals were kept in transparent jars with sufficient ventilation. Each lizard was
anaesthetized using chloroform and its ventral portion was dissected. The collected
parasites were kept in saline solution and parasites were stored in 70% ethanol and
cleared in lactophenol. The comparisons of morphological traits were done with the
help of taxonomic key and published papers. Neopharyngodon sp. were taxonomically
identified and showed characteristics like small size (1.375-1.5mm x 0.225-0.25mm);
mouth with two lips; oesophagus (0.35mm x 0.03mm), oesophagus bulb (0.092mm)
and pointed tail with size one-third of the whole body length. Twenty percent of H.
brookii brookii harbored the nematode parasite with average parasitic intensity of 4.3
while 80% of H. platyurus showed Neopharyngodon sp male with parasitic intensity
of four.
Keywords: Neopharyngodon sp., Nematode, Hemidactylus brookii brookii,
Hemidactylus platyurus.
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Assessment of Water Quality and Conservation Practices
In Mai Pokhari
*AASTHA JOSHI1, BHUPENDRA SHARMA2
Pokhara University- School of Environmental Science and Management (SchEMS), Nepal
2
Department of Environment, Government of Nepal
Email: merry.aj21@gmail.com

1

Wetlands in Nepal cover 5% of the total area and ten of them are enlisted as Ramsar
sites. Mai Pokhari (9th designated site) holds environmental, economic, cultural
as well as social importance. Insufficient research on the area has created a gap
in explaining the water quality as well as conservation of the wetland. The major
objective of the study was to assess the water quality and conservation practices of
Mai Pokhari. The study also aimed to view local’s perceptions towards wetlands and
biodiversity conservation. The study was conducted in October 2016. Five stations
were selected to determine the water quality based on accessibility. Parameters
such as pH, Electric Conductivity, Temperature, Dissolved Oxygen, Carbon dioxide,
Chloride, Alkalinity, Total Hardness, Turbidity, Total Dissolved Solids, Total Suspended
Solids, Ammonia, Phosphate and Iron were analyzed using standard methods. Each
parameter was tested three times to minimize errors. Water quality was found to
be within the permissible range for aqua culture according to Nepal Water Quality
Guidelines (2013). The result of Key Informant Interviews (3) and questionnaire
surveys (50) identified afforestation, replacement of invasive species with local
species and waste management as the major conservation activities conducted.
Positive view of local people towards wetlands and its biodiversity conservation was
also obtained via study.
Keywords: aquaculture, conservation, Mai Pokhari, perception, water quality.
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Accessing the Influence of Environmental Parameters
on Benthic Macroinvertebrates in the Headwaters of
Bagmati River, Shivapuri Nagarjun National Park
*ANU RAI1, DEEP NARAYAN SHAH2, RAM DEVI TACHAMO SHAH3

Naaya Aayam Multidisciplinary Institute, Jorpati, Kathmandu, Nepal; 2Central Department of
Environmental Science, Tribhuvan University, Kirtipur, Nepal; 3Aquatic Ecology Centre, Kathmandu
University, Dhulikhel, Nepal
Email: raianu191@gmail.com
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The distribution of Benthic Macroinvertebrates (BMIs) is affected by environmental
factors. However, their relative contributions are hardly quantified. The study
aimed to assess the relationship between environmental parameters and BMIs
assemblages and its metrics as well as quantify the relative contributions of those
factors in structuring its assemblages. The study was carried out in the headwaters
of the Bagmati in its two tributaries: Bagmati and Nagmati. BMIs sampling and data
collection of hydrological, physico-chemical and habitat variables were conducted
during the post-monsoon period. Samples were taken from 20 micro-habitats. A Flow
Tracker Handheld Acoustic Doppler Velocimeter was used to calculate discharge and
velocity of the streams. Similarly, physico-chemical parameters were also tested in
the field. After laboratory analysis of BMIs samples, multivariate analysis was done to
evaluate the relationship between environmental variables and BMIs assemblages.
Likewise, Variance partition was used to quantify the relative contribution of different
environmental variables in structuring its assemblages. The multivariate analysis has
shown that different environmental variables explain variation in BMIs assemblages.
For instance, BMIs families like Silphidae, Empididae, Dryopidae, Brachycentridae
have exhibited sensitivity to pH whereas families like Nemouridae and Perlidae
have shown sensitivity to parameters like river water level. Likewise, among the
environmental variables analyzed, the physico-chemical parameters have explained
the highest variation in BMIs assemblage. Hence, the results have shown the
relationship between environmental parameters and benthic macroinvertebrates.
The study builds the basis for basin level management of the river ecosystem.
Keywords: Benthic Macroinvertebrates, headwaters, Bagmati, environmental
parameters, multivariate analysis, Variance partition
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Water Quality Assessment of the Bagmati River and its
tributaries within Kathmandu Valley
*ANUSHA PANDEY1, RAM DEVI TACHAMO SHAH1,2, DEEP NARAYAN SHAH1,3
Nayaa Aayaam Multi-Disciplinary Institute (NAMI), Jorpati, Nepal
2
Aquatic Ecology Centre, Kathmandu University, Dhulikhel, Nepal
1,3
Assistant Professor, Central Department of Environmental Science, Tribhuwan University,
Kathmandu, Nepal
Email: dr.applepandey@gmail.com
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The Bagmati River is considered to be holy by both Hindus and Buddhists. More than
2.5 million people living in the Kathmandu Valley depend on the river and its tributaries
for drinking water, and agricultural, industrial and domestic purposes. On the other
hand, the influence of anthropogenic activities has been rapidly deteriorating the
surface water quality of the Bagmati River. Regular monitoring of spatial and temporal
variations of surface water quality and quantity of the river within Kathmandu Valley
is necessary to make wise water management decisions.
To address spatial and temporal variations of eco-hydrological parameters, a preand post-monsoon assessment of water quality was undertaken in the river and its
tributaries within Kathmandu Valley in the years 2016/2017. A total of 60 sampling
sites were selected and river quality class was assessed using screening protocols,
and a river quality map was generated. The river quality class ranged from I (none
to very slight organic polluted) to V (extreme polluted). Similarly, various physiochemical parameters such as pH, electrical conductivity, dissolved oxygen, water
temperature, etc. were recorded to support the biologically determined river quality
classes. Additionally, land use map with six land use types (urban, semi-urban, forest,
shrublands, rice and agriculture) generated by SmartPhones4Water, Nepal, in 2016
was used to link water quality classes and land use types.
Our study showed that water quality was strongly correlated with land use (r value,
P value). Headwaters, inside forests, which are not easily accessible to humans were
recorded as of Class I while rivers in semi-urban to urban areas were recorded as
of quality Class V. This study indicated a sharp deterioration of water quality from
upstream to downstream of the river. In addition, water quality and quantity varied
significantly during pre-and post-monsoon seasons. This study concluded that
anthropogenic activities had negative impacts on water quality and habitats of the
Bagmati River and its tributaries.
Keywords: benthic macroinvertebrates, river quality, screening protocol
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Meteorological Analysis of High Altitude Automatic
Weather Station in the Everest Region
*ARBINDRA KHADKA1, DIBAS SHRESTHA1, PATRICK WAGNON2
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2
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This study presents a high-altitude meteorological analysis from the Everest region.
From October 2010 to November 2016, five different automatic weather stations
(AWS) are operating at the Mera and Changri Nup glacier in the region, ranging in
elevation from 4200 to 6400 masl. Some stations are in the glacier and some are near
the glacier, and measure air temperature, wind speed and direction, air pressure,
change in surface height of snow, incoming shortwave and long wave radiations, and
outgoing shortwave and long wave radiations. Annual, seasonal, monthly and diurnal
variations along with altitudinal gradients of all observed meteorological parameters
were compared between the sites. Preliminary results showed the distinct cycle of
meteorological parameter from station to station in all time scales. The annual and
seasonal comparison of gradient of temperature Merala is decreasing in different
scales in different years. There was a strong influence of solar radiation on the diurnal
cycle of temperature and vapor pressure. Similarly, local topography and local scale
circulations were also seen to affect wind speed and precipitation cycle. The onset
and withdrawal of monsoon were clearly seen at every station, every year.
Keywords: High-altitude, Radiation, Glacier, Gradient

4th Graduate Conference on Environment and Sustainable Development

69

Physico-Chemical Characteristics and Macrophytes of
Lakes of Chitwan National Park, Central Nepal
*ASHIKA BHUSAL1 AND ANJANA DEVKOTA2

Central Department of Botany, Tribhuvan University, Kathmandu, Nepal.
Email: ashikabhusal11@gmail.com

The present study was conducted to investigate the physico-chemical characteristics
of water and quantitative analysis of aquatic macrophytes of five lakes of Chitwan
National Park. Four different sides of lakes were surveyed during the post-monsoon
season of October, 2017. Physico-chemical characteristics, i.e., pH, temperature, DO,
total hardness, free CO2, total alkalinity, total solid matter, conductivity, nitrate as total
nitrogen and inorganic phosphorous were measured. The highest and lowest (i.e.7.56
mg/l and 1.93 mg/l) values of average DO were found in Beeshazari Tal and Chepang
Tal, respectively. Among the studied lakes, the highest average pH (9.2) was found in
Tamor Tal and the lowest (6.7) in Kingfisher Tal Also, the highest average temperature
(36°C) was found in Beeshazari Tal and the lowest (25°C) in Kingfisher Tal. Based
on IVI, dominance of Leersia hexandra, Eichornia crassipes, Pistia stratiotes and
Trapa sp were seen. The luxuriant growth of aquatic macrophytes showed the high
productive nature of the lakes. Dominance of emergent among the growth forms
indicates the encroachment of littoral vegetation. The lakes were found to be in
degraded conditions due to subsequent decomposition of macrophytes after die-off,
swamp formation, natural eutrophication due to lack of proper inlets and outlets for
the lakes.
Keywords: Physico-chemical characteristics, Oxbow lake, Macrophytes, Quantitative
analysis, IVI
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Inter-Comparison of Energy Consumption Patterns in
Bull’s Trench and Zig Zag Brick Kilns of Nepal
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International Center for Integrated Mountain Development (ICIMOD), Khumaltar, Lalitpur
3
Department of Environmental Science, Baylor University, Waco, Texas, USA
Email: ashish.koyu18@gmail.com

The brick industry plays a significant role in Nepal’s energy consumption and
contributes significantly to our national economy. Large quantities of coal and other
combustible fuel are used as major energy sources in firing bricks. The International
Centre for Integrated Mountain Development (ICIMOD) conducted brick kiln
emission and energy monitoring campaigns to analyze the energy performance of
various types of kilns in Nepal. In this study, we summarize the results for seven kilns
which include four straight line Fixed Chimney Bull’s Trench Kilns (FCBTKs) and three
Induced Draught Zigzag (IDZZ) kilns.
This study focuses closely on measuring the fuel feeding rate, temperature distribution,
and flue gas parameters for several fuel-feeding cycles to study energy consumption
and performance. Specific energy consumption (SEC) is one of the widely accepted
methods of studying energy performance of brick kilns in terms of fuel consumption
and total brick production.
We found the SEC values of 1.15±0.29 MJ/kg of brick fired for FCBTKs and 0.84±0.23
MJ/kg of brick fired for IDZZ technology. The SEC for the zigzag kiln is lower than
FCBTK with a difference of 0.31 MJ/kg. At the daily production of 35,000 bricks,
the potential for coal saving by adoption of IDZZ over FCBTK is around 21,700 MJ.
This will also save approximately 800 kg of coal per day. Complete energy auditing
of four FCBTKs and three IDZZ kilns was performed during this campaign. Flue gas
losses and surface losses were found to be 33.33±4.03 % and 27.27±5.10% of total
energy provided for FCBTK. Similarly, flue gas and surface losses for IDZZ kilns were
found to be 18.98±3.46% and 18.13±0.90%, respectively, of total energy input. This
measurement shows that flue gas losses and surface losses were among the major
losses for FCBTKs and were significantly higher when compared to IDZZ kilns. Hence,
our results suggest that adoption of IDZZ over FCBTK technology paves the way for
energy conservation, air quality improvement, and on-site worker health safety.
Keywords: Brick kiln, fuel, fixed chimney bull’s trench kilns, induced draught zigzag
kilns, specific energy consumption, air quality.
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Assessing Potential Impact of Climate Change on OneHorned Rhinoceros (Rhinoceros unicornis) in Nepal: A
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Climate change is affecting a majority of the species living on earth, and particularly,
threatened species like the One-Horned Rhino (Rhinoceros unicornis) might suffer
substantially. The present study focuses on envisaging the potential effects of climate
change on the habitat of the Rhinoceros in Nepal using Species Distribution Modelling
(SDM).
BIOMOD2 software was used to conduct the SDM. Various georeferenced points
along with the pseudoabsences and varieties of environment layers were taken as
input. These inputs were modelled using ensemble modelling approach using both
regression and machine learning methods. Based on the projection of the model,
potential habitat maps were made for two different years (2050 and 2070 AD) under
two different climatic scenarios, Representative Concentration Pathways (RCP) 4.5
and RCP 8.5. The potential habitat maps were further divided into three classes: High
(>80%), Medium (60-80%) and Low (<60%).
There remains the utmost possibility of Rhinoceros losing its habitat in coming years
in different climatic scenarios. The model exhibits that in the year 2050, under RCP
4.5, this species will probably lose 0.19% of its present habitat. Habitat loss will
further be escalated in RCP 4.5 in 2070 and 9.24% of the rhinoceros’ potential habitat
will be lost. The model predicted the worst case, in year 2070 under RCP 8.5, where
15.89 % of the total potential habitat of this species will be lost. However, species will
regain its habitat by 6.21% in 2050 under the RCP 8.5 scenario. Likewise, the range
shift calculation of Rhinoceros suggested that the species is likely to shift towards the
north of Nepal in RCP 8.5 scenario with R-square value of 0.99 while no trend was
observed in RCP 4.5 for both years.
The prediction from modelling shall be a useful decision-making tool to the planners,
policy makers and practitioners for conserving Rhinos in the future. Prediction of
habitat loss/gain and its practices as preventive measures at the field will save the
habitat of Rhinos in the coming days.
Keywords: Rhinoceros unicornis, species distribution modelling, habitat conservation
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Construction of hydropower projects has increased tremendously in the recent
decades due to high potential of fast flowing rivers of Nepal. Construction works
during and after the development of hydropower projects, however, affects the river
ecosystem. Construction of dam modifies the hydrologic regime of the river both
upstream and downstream, and that ultimately changes the aquatic community
structure of a river. This study presents comparison of upstream and downstream
impacts of the hydropower dam in relation to variation in hydrological parameters
and benthic macroinvertebrate assemblage and diversity. In total, 8 sampling sites
in a 30 km stretch of the main stem of Marshyangdi River were selected, where
two hydropower projects (Middle Marshyangdi hydropower project and Uppermarshyangdi ‘A’ project) operate. The Ganga River System Biotic Score/ Average per
Taxon (GRSbios/ASPT) indicated the ecological status of Marshyangdi River and its
tributary from Reference (class I) to moderately polluted (class III). Ephemeroptera
except Baetidae and Trichoptera except Hydropsychidae have shown remarkable
significance with water quality class. Baetidae and Hydropsychidae were the most
common in all sampling sites due to their facultative nature. Shannon Wiener’s
Biodiversity Index was higher in the upstream of the dam. Dissolved oxygen level
was also higher (7.3 mg/L) in the reference site and relatively lower (6.7 mg/L) in
the dam site, clearly indicating the impact of hydropower projects. Disruption in
the longitudinal corridor of the river had the most serious impacts, though impacts
of hydropower projects depend on various factors such as river morphology and
geographic locations.
Keywords: River damming, benthic macroinvertebrates, Shannon Wiener’s
Biodiversity Index, GRSbios/ASPT value.
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Storks are facing a wide range of threats in Nepal, namely due to habitat loss and
alteration, poisoning, illegal eggs and chick collection, hunting for food and medicinal
purposes. Locals still hunt storks to sell meat to traders from Bihar. In Nepal, most
rural people have little knowledge about the importance of conservation biology
and ecological roles of storks. Thus, understanding the need of education to aware
people, this project aimed to strengthen education and support governmental and
conservation organizations for the conservation of all the eight species of storks
found in Nepal. This project prioritized the in-situ conservation of storks by enhancing
education for the conservation of their natural habitat. This project focused on
Rupandehi and Kapilvastu districts as the hotspots of the western region for storks
and organized capacity building trainings and workshops for 50 local students, 5 from
10 selected schools out of which 10 were selected for participatory investigation
of population status, distribution and monitoring of breeding colonies of storks. A
plantation program was carried out on World Environment Day (5th June, 2017) in
collaboration with local governmental bodies to ensure the long-term conservation
of storks. Altogether 45 nests of Asian Open Billed (Anastomus oscitans) and 14
nests with 4 chicks of Lesser Adjutant (Leptoptilos javanicus) were found. Most of
the active nests were found on Bombax ceiba tree and others on Ananas comosus,
Ficus Bengalensis and Ficus religiosa trees. Habitat loss, drying of wetlands and lack
of awareness among people were found to be major threats to storks. Therefore,
conservation awareness programs and conservation along restoration of habitats
(including wetlands) is crucial for the long-term conservation of storks in Nepal.
Keywords: Conservation, Storks, Education, restoration, local students
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Isolation and Screening of Plastic Degrading Bacteria
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The use of polyethene and polystyrene has made life easier especially since they
are durable and easy to access. However, use of these materials has also led to
increased environmental pollution as their rate of natural degradation is slow and
their accumulation causes risks for human beings and animals. Degradation of plastic
is either time consuming or energy consuming. This study discusses the process of
plastic degradation using bacteria. Soil and plastic waste samples were collected
from Chabahil, Okharpauwa and Teku dumping sites. Primary screening was done
in Nutrient Agar followed by secondary screening on mineral salt media (MSM) with
Polyethylene as the sole carbon source. Isolated bacteria were then incubated for 30
days with pre-weighed plastic pieces and were later weighed to see percentage weight
loss. FTIR analysis was carried out to observe changes in chemical properties of plastic.
The bacterial colonies that were able to degrade plastic were then identified with
Biochemical Tests. The microbial species associated with the polythene degrading
were identified as Pseudomonas putida, Pseudomonas fluroscence, Bacillus subtilis.
From this study, it can be speculated that microorganisms with enough potential to
degrade polyethylene could serve as a promising tool for the elimination of polythene
from the environment. Characterization of the genes responsible for the production
of degrading enzymes and use them in superbug using genetic engineering tools for
degradation of plastic are recommended.
Keywords: Polyethylene, Plastic degradation, Pollution, Biodegradation, FTIR
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Waste in a Semi- Urban and Urban Region of Kathmandu
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The hasty development of Kathmandu Valley with rapid urban population growth has
resulted in a severe solid waste management (SWM) problem within the city. And with
its hurriedly developing outskirts, the problem has intensified and is ever growing.
These outskirts, with high internal migration rates, lack the infrastructures to manage
waste. The amount of knowledge in the field of solid waste for Kathmandu is from
sporadic research and patchy studies and thus, is inconsistent; and for these recently
formed semi- urban settlements, almost completely lacking. Hence, the decisions
about waste are not based on factual evidences and pragmatic strategies but rather
follow a piece-meal approach. The deficit of a proper management system in place
can have dire consequences to the public health and environment. The need to have
reliable data about the nature and quantity of waste and the understanding of existing
practices for management of waste in different development regions is significant to
develop a better and sustainable solid waste management system. This paper aims
to study the current trend of waste generation and management practices, socioeconomic status and its relation to waste generation, composition, collection and
disposal and also people’s behaviour towards waste and its influence in management
and disposal. The study was carried out in the urban center of Kathmandu City (KMC
Ward no 9) and the quickly developing area of Kageshwori- Manohara (Ward no. 8).
A household survey was conducted to collect primary data. Randomly selected
households (36 hhs of KMM; 60 hhs of KMC- 0.6% of total population) were questioned
on their thoughts on waste, household characteristics and management practices.
The same households were also provided with three plastic bags to store waste and
these bags were segregated and weighed the next day. The wastes were segregated
into organic, inorganic, glasses, metals and unrecognizable waste (as other). On site
observations about waste practices such as dumping, burning were also done. The
study will provide a reliable dataset about the quantity and compositions of waste
generated in the two different regions and also fill the gaps of lacking information to
form an inclusive waste data for the Kathmandu Valley.
Keywords: Solid Waste Management; Semi Urban; Urban Region; Waste Generation;
Composition; Management Practices
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This study focuses on human-tiger conflict (HTC) in three major areas of Chitwan
National Park (CNP), namely Ayodhyapuri, Patihani and Meghauli. Primary and
secondary data were collected using a combination of social survey methods such as
questionnaire surveys [n=98, Ayodhyapuri (38), Patihani (30) and Meghauli (30)], key
informant interviews and review of official records of CNP, National Trust for Nature
Conservation (NTNC) and Department of National Parks and Wildlife Conservation
(DNPWC) from June-July 2017.
The CNP records during 2003 through 2015 reveal that the highest HTCs (i.e. 235)
were recorded in 2003-2004, and human casualties were 22 (four injuries and 18
deaths). The trend significantly decreases from 17 incidents in 2013-2014 with six
human casualties (four injuries and two deaths). Location wise, the highest number
of HTC incidents occurred in Ayodhypuri compared to the other two sites (χ2 = 7.88;
d. f. = 2; p = 0.02).
In contrary to the official data showing decreasing trends of HTCs, the survey and
case studies (98 respondents) revealed an increasing trend mainly because of
long compensation procedure (51.02%), less compensation (30.61%) and weak
information flow (18.36%). Besides, the expanding community forests in the buffer
zone attracted tigers, thereby increasing HTCs.
During the period 2013-17, the HTCs were the highest in Ayodhyapuri where one
human was killed on 27 July 2014, and 15 livestock were lost due to tiger predation;
whereas in Megahauli, two livestock were lost, and none were lost at Patihani.
In spite of increased HTC incidents, respondents’ perceptions towards tiger
conservation were positive. Therefore, conservation awareness and trans-boundary
cooperation complemented with adequate and prompt compensation schemes and
regular monitoring of tigers may help to reduce HTC incidents.
Keywords: Human-tiger conflict, compensation, livestock depredation, tiger
predation, human casualty
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Effect of Scurrula elata on Pears in Chitlang Village,
Makwanpur
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Central Department of Botany, Tribhuvan University, Kirtipur, Kathmandu, Nepal
Email: nirj8oli@gmail.com

1,2

Pears are highly important fruits belonging to family Rosaceae and have high
nutritional and medicinal values. As the Chitlang Village of Makawanpur District is
famous for pear production, a field observation was conducted in a pear garden in
the village in January, 2018. It was found that the pear plants were severely affected
by an epiphyte Scurrula elata (Aijeru) belonging to family Loranthaceae. About 8-20
individuals of Scurrula were found to be infecting each pear plant. According to the
farmers’ perceptions, the fruiting rate of the pear decreased severely over the past
years and some of the pear plants even stopped flowering and bearing fruit. This
leads to a great loss of economy to the farmers who are dependent on pear farming.
The farmers have not used any measures of controlling the Scurrula problem. Hence,
there is an urgent need to control and manage this epiphyte.
Keywords: Chitlang, Epiphyte, Pear, farmers’ perception, Scurrula
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Tea (Camellia sinensis) is a popular drink all over the world. Soil physical and chemical
properties play a vital role in vegetation growth and crop production (Wijeratne et.al.,
2007). The eastern region of Nepal has a suitable climate and geography for tea
cultivation. In this study, climatic factors (temperature and rainfall) and soil parameters
(texture, moisture, pH, electrical conductivity, organic matter, carbon, total Nitrogen
(N), available Phosphorus (P) and exchangeable Potassium (K) important for the
growth of tea plant) were analyzed. The study was conducted in Kechana, Mishra,
Ilam and Kanyam tea estates during August-December, 2016. The study sites were
situated at an altitude between 59 mtrs and 1580 mtrs above sea level. Production
of tea was recorded for a period of one month. A questionnaire survey (n=46) was
also conducted. The question asked to the tea farmers and employees of the tea
estates included, but were not limited to, effect of tea estate on environment and
their livelihoods, current market status of tea products, technical and managerial
aspect of tea gardening, the attitude of farmers towards their profession. The results
showed that the soil was of silt loam type, soil moisture content ranged from 9.42 %
to 29.36 %, pH ranged from 5.5 to 7.3, electrical conductivity between 13.0 and 28.4,
and organic matter between 0.41% and 2.8%, carbon content was between 0.23 and
1.63 %, and status of N, P, K was medium to high in all the study sites. Result of soil
quality rating showed that Kechana tea estate had the highest and Ilam tea estate had
the lowest quality of soil among the study sites. Production of tea was expectantly
highest in Kechana tea estates and lowest in Mishra tea estates. Analysis of climatic
variables and soil physiochemical parameters were consistent with the production in
these study sites. The study was able to relate the climatic variation and soil quality
in the study sites and its impact upon the status of tea production in the selected tea
estates.
Keywords: Camellia sinensis, soil pH, organic matter, nutrient status, temperature,
precipitation
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Patterns of Macroinvertebrate and Fish Assemblages and
Its Relation to Various Environmental Factors in Karnali
River, Nepal
*Nischal Devkota , Deep Narayan Shah2, Dibesh Karmacharya3, Nicolai Stoehr4

1

Nayaa Aayaam Multi-Disciplinary Institute (NAMI), Narayantar, Kathmandu 44600; 2Central
Department of Environmental Science, Tribhuvan University, Kathmandu 44618; 3Center of
Moleculat Dynamics (CMDN), Thapathali-11, Kathmandu; 4United States Forest Service,
Washington, DC, United States of America
Email: nschal07@gmail.com

The Karnali River, one of the biggest river systems of the country with a rich
biodiversity, extends from the Higher Himalaya to the Gangetic Plain and forms a
part of the major climatic hotspots of the world. The ecological stability of the river
and its drainage system is highly vulnerable to increasing urbanization, resource
exploitation and pollution. In addition, the proposed hydropower dam is likely to have
a significant effect on the river ecosystem. Comprehensive characterization of extent
of such impacts has been difficult due to absence of information on distribution of
prevailing organisms and other ecological processes. This study aimed to bridge the
knowledge gap by identifying distribution of fish and macroinvertebrate assemblages
and evaluating the influence of different environmental factors on their distribution.
Data on diversity and abundance of fishes were gathered using Kick Hauls (15ft seine),
Seine Hauls (15ft seine) and Cast Net, and macroinvertebrates samples were collected
using a Kick Net. From each sampling site, data on habitat and physiochemical
parameters were recorded. Cluster Analysis will be used to determine and classify the
biotic assemblages and ordination tools to identify the biophysical stream features in
which the assemblages occur. The results pertained from the analysis will help in the
formation of much needed baseline data on distribution of fish and macroinvertebrate
species in the Karnali River and can facilitate in the aforementioned characterization
of the problems and delivery of effective conservational activities.
Keywords: Macroinvertebrates, Fish, Karnali River, longitudinal gradient
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Blockchain enables exchange of assets, transactions between any two parties or
combination of parties without the necessity of a trusted third party to verify that
transaction. It is a shared ledger that provides a transparent view of assets—who owns
what along with quality and location. The open nature of ledger benefits all honest
market stakeholders. Immediate applications of blockchain technology in agriculture
include minimizing unfair pricing, supply chain, and reducing multinational agricultural
influence in improving local economies. Blockchain can reduce inefficiencies and fraud
in the agriculture sector, and can help certify agriculture products with immutable
transparent data. The implications and applications to the agriculture sector are yet to
be fully researched. Bitcoin and blockchain technology are currently banned in Nepal.
As blockchain ledger requires participation of all involved parties, lack of trust of one
party will prevent the technology being adopted. Digital currencies have started to
get a foothold in the economy of many countries not as a replacement to traditional
currency but as complementary means of getting things done. Its acceptance at
individual, community and government levels has accelerated. Legality, bureaucracy,
education level of farmers, trust, lack of broadband internet and security are the
main roadblocks in growth and adoption of blockchain technology. Blockchain could
transform the way we conduct agriculture, however, that outcome appears to be in
the distant future for Nepal.
Keywords: Shared ledger, Supply chain, Digital currency,
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Information about the effects of different land use systems on some physico-chemical
properties is crucial for adopting the best land management practices. The objective
of this study was to evaluate the effects of various land use practices on selected soil
quality indicators. The land use systems studied included organic farming, intensive
commercial farming, rice field and abandoned land. The soil samples were collected
from the two depths i.e. 0-10 and 10-20 cm and soil moisture, bulk density, and pH
and organic carbon. The results of the study indicated that the soil moisture decreases
with the soil depth but the bulk density increases with the soil depth. The soil pH also
decreased with depth in the soil profile in the rice field and organic farm whereas
it increased with the soil depth in intensive commercial farm and abandoned land.
Soil organic carbon content expectantly decreased with soil depth in all land uses.
Sustainable land management practices should be adopted for the improvement of
soil health.
Keywords: Soil organic carbon, Soil pH, Moisture content, Bulk density
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Pendulum Assisted Hand Water Pump
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The designed pump consists of a normal hand pump and a pendulum held together
into a mechanism by a metal structure. The pump provides solution to the problem
of lifting water manually which requires a large amount of effort when operated
continuously. device is based on a very simple principle of pendulum, lever and four
bar mechanism. The pump is attached to a pendulum that helps operate it with
minimum human effort. The input energy to start the process of pumping is much
lesser with this machine because it is only necessary to swing the pendulum and
maintain oscillation afterwards. As this pump can be operated with minimum effort
compared to the normal hand pump, it can be operated by a person of any age and
even by a physically challenged person. With the help of this principle, reciprocating
motion of the piston in the pump is obtained using oscillation of a pendulum bob.
This machine can be useful for small scale irrigation, handling of waste water, lifting of
water to small heights for household purposes, or to lift water from wells.
Keywords: Reciprocating motion, Four bar mechanism, Pendulum, Oscillation, Pump
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Agro-ecosystem is highly vulnerable to climate change; however, many farmers have
an unclear perception of climate change and its impact/s on crop yields, quality
and the overall farming system as well. The study aims to understand farmers’
perceptions on climate change and the phenomenon’s effects on rice production,
and looks at local adaptation strategies adopted by farmers to maintain rice yield in
Chitwan District of Nepal. A total of 60 sample households were randomly selected
from the study site. The primary data was collected through field survey and focus
group discussions (FGDs). The data obtained was analyzed using SPSS.
A majority of the respondents (91.20%) had perceived a deviation in weather
parameters in the recent ten years. About 70.6%, 94.1%, 73.5% respondents had
experienced decrease in rainfall intensity, duration and severity, respectively. A
majority of farmers had faced increased drought parameters in terms of duration
(76.5%) and severity (76.5%). Major climatic impacts on rice cultivation perceived
by farmers were drought (38.2%), flooding (32.4%), temperature rise (14.7%), heavy
rainfall (11.8%) and hailstone (2.9%). The stages of rice plantation most affected were
seedlings (38.2%), tillering (11.8%), panicle initiation (23.5%) and maturity-harvesting
(26.5%). Increase in insect infestation and new insect outbreaks were noticed by 79.4%
and 20.6% of farmers, respectively. Most of the farmers did not use any insecticides
whereas 14.7%, 5.9%, 2.9% used chemical, biological and both kinds, respectively.
Similarly, 70.6% respondents perceived increase in weed menace and 20.6% noticed
outbreaks of new weeds in the recent ten years. Only 2.9% respondents had rice
insurance, 82.4% were reluctant and 14.7% showed future possibility. Farmers
perceived deviation in farming systems as shift in planting time (67.6%), change in
rice variety (17.6%), crop type (2.9%), land use type (5.9%) and command area (5.9%).
Among the total respondents, 88.2% reported delay in rice plantation and 5.9% stated
that they plant earlier, whereas 5.9% at plant at regular seasonal time. Similarly,
64.7% respondents stated that their harvesting has been delayed. About 35.3% of

84

4th Graduate Conference on Environment and Sustainable Development

respondents pointed that rice harvesting is timely. Farmers are expecting technical
support (50%), infrastructure development (20.6%), training campaigns (11.6%), crop
insurance (8.8%) and financial support (8.8%) from NGOs/ INGOs/ government to
maintain and increase rice yield. Climate resilient projects and programs designed to
enhance understanding of impacts of climate change will help farmers to cope with
climate risks in rice production.
Keywords: Climate Change, Perception, Weather, Rice, Yield, Farming System
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The project designed a fabricated spiral irrigation pump and used it in a village in
Lamjung District. The designed pump aimed to irrigate farmlands above the canal
that depend on rainwater. The pump uses energy in terms of water flow to supply
water to the required location. In this way, the pumping system becomes zero energy
consumption devices. The system has an 8-feet diameter wheel with 150 feet of
1-1/4 inch inside diameter flexible polyethylene pipe on both sides of the wheel to
pump water up to 3-meter head with a peripheral speed of approximately 1 meter
per second. With its low torque requirements, the pump could be mounted on a
metal truss at the banks of canals. The pump is driven by a set of paddles placed on
the circumference of the central part of the device in between the rotating discs. This
pump was built with the support of the local community people. The pump is a low
maintenance spiral device that can provide water wherever there is a flowing stream
or river, without using fuel. This mobile machine can also be hand operated as a low
cost and highly efficient pump.
Keywords: Spiral Pump, Irrigation, Lamjung, Renewable energy, Zero Energy
Consumption
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Kathmandu Valley receives about 1755 mm of rainfall in a year. About four-fifth of
rainfall occurs during July to September. The aquifers in Kathmandu Valley largely
depend on rainwater for recharge and maintenance of the groundwater table. The
present study was carried out to analyze spatial and temporal variations of shallow and
deep aquifers in Kathmandu Valley. For this, we measured 106 stone spouts and 286
wells during pre-monsoon and monsoon in period of 2016 and 2017. Groundwater
level was measured using a meter tape and ammeter while groundwater discharge
was measured as volume per second using bucket (volume/m3) and time stopwatch
(sec). Flow in stone spouts only during rainy season and water level fluctuations
in dry and wet seasons suggested the drawdown of groundwater table during dry
season. The water level declined from October to January and dropped its lowest
level usually from February to July due to change in the intensity of rainfall. This
sharp drawdown of groundwater table from wet to dry periods could be due to rapid
urbanization, booming built up areas and impervious surface, depleting vegetation
cover and recharge areas, overexploitation of surface and groundwater resources
and unmanaged land use patterns.
Keywords: Groundwater level, Groundwater flow, land use, Aquifers
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Quality and quantity of irrigation water can lead to fluctuations in the soil’s physicochemical parameters. The study analyzed the soil carbon and pH in four land use
practices in Bhaktapur, Nepal i.e. fallow land, rice field, vegetable farm irrigated
through bole wells and vegetable farm irrigated through drainage in different
depths (0-10 cm and 10-20 cm). It was found that soil organic carbon was high in
the vegetable farm irrigated by drainage and the fallow land, but lower in the rice
field and vegetable farm irrigated through bore-well water in the 0-10 cm depth soil
layer. The soil organic carbon percentage was higher in the vegetable farm irrigated
through drainage in the (10-20) cm soil depth. Soil pH was high in the vegetable farm
irrigated through drainage at both soil depths. In three of the land use types, soil pH
increased in (10-20) cm soil layer but in case of fallow land, it decreased with depth.
The vegetables irrigated through drainage contained higher soil organic carbon as
compared to the other 3 sites. Overall, the vegetable farm irrigated through drainage
contained high soil organic carbon along with soil PH.
Keywords: Irrigation, Vegetable, Depth, Soil organic carbon
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Parthenium hysterophorus (Pati jhar) is becoming a nuisance as an invasive plant to
the local ecosystem. It is posing threats to the local diversity of flora and is only viewed
as weed. In this study, the exploration of this plant was done by green synthesizing
silver nanoparticles (AgNPs) through the 10 ml aqueous extract of its leaves and 90
ml of 1mM AgNO3 incubated at 60oC for 24 hours. The characterization of AgNPs was
performed by UV spectroscopy which was shown by surface plasmon resonance in
UV-visible spectra at 420nm; X-ray Diffraction (XRD) pattern disclosed the face-center
cubic (fcc) form of metallic silver and Fourier Transform Infrared Analysis (FTIR-ATR)
study indicate the association of organic compounds which were responsible for
bio-reduction of silver ions. The average size of AgNPs were ranging between 2050nm using only XRD analysis. The same extract also showed to have the property
of reducing chemical dye, methylene blue indicating the potential of bioremediation.
The result showed that the invasive plant (weed) can be turned into a positive aspect
of utilization in Nano synthesis and bioremediation.
Keywords: Invasive plant, Nanotechnology, Silver nanoparticles, Bioremediation.
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The world’s forests influence climate through physical, chemical, and biological
processes that affect planetary energetics, forest biodiversity, the hydrologic
cycle, and atmospheric composition. These complex and nonlinear forestatmosphere interactions can dampen or amplify anthropogenic climate change.
Tropical, temperate, and boreal reforestation and afforestation attenuate global
warming through carbon sequestration. Bio-geophysical feedbacks can enhance or
diminish this negative climate forcing. Tropical forests mitigate warming through
evaporative cooling, but the low albedo of boreal forests is a positive climate forcing.
The evaporative effect of temperate forests is unclear. The net climate forcing from
these and other processes is not known. Forests are under tremendous pressure
from global change. Interdisciplinary science that integrates knowledge of the many
interacting climate services of forests with the impacts of global change is necessary
to identify and understand as yet unexplored feedbacks in the Earth system and the
potential of forests to mitigate climate change.
Keywords: Albedo effect, Carbon sequestration, range shifting, biogeochemical cycle,
ecological niche, greenhouse gas.
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Recognition of degrading freshwater conditions has generated interest in improving the
ecological quality of the impacted river, particularly in areas where there is a rampant
impact of human-pressure. The Kamala River in Sindhuli District is continuously
being affected by anthropogenic activities such as sand-mining, stone extraction and
recreation, yet the river is isolated from scientific assessment. With the intensification
of urbanization and population growth, the reliance on attaining riverine ecosystem
services has increased tremendously, escalating into the deterioration of freshwater
conditions. Thus, ensuring the health of the aquatic ecosystem and identifying
the current ecological status from the detrimental effects of anthropocentric and
environmental contaminants can be facilitated by integrating chemical analysis with
biological indices. Macroinvertebrates as bio-indicators have been applied to evaluate
the ecological status of rivers worldwide. The physicochemical parameters of the
Kamala River were assessed in combination with macroinvertebrate composition
and diversity indices (Shannon-Wiener, Simpson and Margalef’s). The assessment
of taxonomic composition showed 744 individuals of macro-invertebrates
belonging to 36 families and 10 orders. The analysis of physicochemical parameters
recorded with a low concentration of nutrients and high dissolved Oxygen (DO),
presented mesosaprobic (Moderately Polluted) ecological status in the Kamala River
as the water is attributed by stressors such as littering, crossing livestock and vehicle
pollution. The presence of diverse macroinvertebrates as well as sensitive species
such as Ephemeroptera and Diptera presents a suitable heterogeneous-habitat and
reflects a moderately-polluted riverine ecosystem. These findings are indicative of
perturbed river status whose severity seems to be driven by the large extent of
anthropogenic activities along the Kamala River Basin. Since this study is the first of
its kind in the Kamala River, the finding of this research would serve as baseline data
for water quality, inviting remediation to improve the ecological quality of the river to
contribute to a better understanding of the present riverine ecosystems.
Keywords: Benthic Macroinvertebrate, Water-Quality, Physicochemical variables.
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Analytical Devices in Leachate and Water Samples
*TSHERING ONGMU SHERPA1 AND BASANT GIRI2

1

Naaya Aayaam Multi-Disciplinary Institute, Jorpati - 5, Kathmandu, Nepal; 2 Center for Analytical
Sciences, Kathmandu Institute of Applied Sciences, Kalanki-13, Kathmandu, Nepal
Email: tsering25.ts@gmail.com

Majority of the studies related to iron (Fe) analysis in Nepal have been conducted
using atomic absorption spectrometry, a conventional method of Fe quantification.
Though the method has higher sensitivity but the drawbacks associated with
the employment of such conventional technique includes high cost, complex
instrumentation and necessity of trained personnel. A simple to operate, low-cost
and portable method is necessary and the need is fulfilled by microfluidic paperbased analytical devices (µPADs). However, there are no reports on the use of µPADs
for analyzing iron in leachate and water samples of Nepal. Hence, this project is
driven by the need to initiate the application of colorimetric µPADs that are especially
beneficial for a developing country like Nepal where there are problems related
to experts, analytical laboratories and availability of advanced equipment. For the
determination of iron, leachate and surface water samples were collected from
Sisdol, Gokarna and Sundarighat and groundwater samples from different locations
within Kathmandu valley. The µPADs were fabricated by tracing outline of the paper
device on Whatman grade 1 filter paper using wax crayons. The deposited wax was
later heated to form a hydrophobic barrier on the paper device. Within the barrier,
the detection reagents reacted with iron to produce red/orange color. We used visual
detection for qualitative results. For quantitative results, we imaged the paper device
and analyzed on ImageJ software. A response curve for iron was generated with a
calibration range of 0.39-6.25 mg/mL and it was used to measure iron concentration
in the samples. Out of 47 samples, 37 samples showed presence of iron through
colour development however, only 8 samples could be quantified. The quantified
samples showed to consist an average of 0.37 mg/mL of iron. Hence, custom-built
μPADs were successfully reproduced to detect iron in leachate and water samples.
Keywords: Paper-based analytical device, iron, microfluidics, leachate, water
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Ecological health is related to ecosystem productivity, biological diversity and resilience
to the negative impact of anthropogenic as well as natural processes. Assessment of
ecological health of the river system is a key for efficient management. Point and nonpoint pollution, geomorphological alterations, land use changes, water abstraction,
and invasive species affect river water quality. The dam in rivers possess the greatest
threat to aquatic species. Karnali River Basin, which is the largest river basin with
catchment of 45,269 sq.km, is the habitat of various aquatic species and also supports
livelihoods of thousands of people of the area. The proposed hydropower project
might pose threats to the water quality, aquatic diversity and livelihoods of people.
This study aims to investigate fish distribution in relation with environmental variables
in Karnali River Basin, Nepal. Samples were gathered from the Terai to the mountains.
Basic physicochemical parameters were analyzed. Similarly, socioeconomic surveys
were conducted to identify sustainable fishing, threats to and livelihood status of
people living on river banks. Different statistical analyzes are conducted to establish
a relationship between environmental variables and fish communities along the
longitudinal gradient of Karnali River.
Keywords: Fish assemblages,River damming, Environmental variables, Livelihood
status
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Carbon is stored in the forest soil through above ground inputs and root exudates. Soil
Organic Carbon (SOC) varies with management of forest, soil texture, geographical
location, slope, aspect, vegetation types and climate. In Nepal, there is limited
research on SOC along altitudinal gradient of forest, and data is lacking because
the country does not monitor SOC regularly. This study aims to assess and analyze
depth-wise soil carbon stock and other soil parameters (pH, moisture content, and
bulk density) along the altitudinal gradient of the forest in the Shivapuri Watershed
Area (SWA). A total of 36 soil samples were collected from every 100 m altitudinal
increment from 1660 m – 2732 m at 0-30 cm depth in three sections i.e. 0-10 cm, 1020 cm and 20-30 cm by using systematic random sampling and compositing samples
by coning and quartering method. The soil carbon content was determined by the
Walkley–Black, rapid titration method. Results in this watershed shows that SOC was
found to gradually increase with increment of altitudinal gradient (i.e., from 82.88 tC/
ha at an elevation of 1660 masl to 195.19 tC/ha at 2732 masl). It was also found that
the soil organic carbon consistently decreased with depth in the soil profile. While
soil organic carbon was found to be negatively correlated with pH, moisture content
and bulk density, a significant positive relationship between soil carbon stock and
elevation was observed. The results of this study indicated that the trend of SOC
in any altitudinal gradient cannot be generalized as it depends on the site specific
factors, and especially on the inputs of organic matter in the soil.
Keywords: Soil organic carbon, Soil parameters, Root exudates, Coning and Quartering
methods, Walkley-Black methods
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