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VARSHA
Hydrology and Meteorology Bulletin
Vol. 1, Annual Issue 2016

It’s a matter of great pleasure to bring out the first issue of Hydrology and 
Meteorology annual Bulletin, VARSHA, an initiative of Society of Hydrologists 
and Meteorologists-Nepal. The new publication is a compilation of articles 
on hydrology, meteorology and subjects relating to them. It also furnishes 
an outlet for new development stories being proceed at various parts of 
the world in the field of environmental science. In this context, writers 
are encouraged to input topics to be covered in future issues possibly 
in Nepali as well as in English which I hope, will stimulate debate and 
exchange ideas. 

The world is now at the beginning of 21st century. And the globe, which 
is a home for all living creatures, is being affected seriously by increment 
of hydro-meteorological disasters taking lives of several people every 
year. Hence, it will be an obligation to furnish the people with information 
leading to such disasters and further, to make them aware towards safety 
for their life and property with better understanding hydro-meteorological 
phenomenon. VARSHA in this respect expects to fulfill the gap to some 
extent and at the same time I hope, the publication will inspire and 
encourage hydrologists and meteorologists to explore their innovative 
learn relating to hydro- meteorology. 

Finally, I express my best wishes for the success and continual publication 
of VARSHA.
 
 
 

Mani Ratna Shakya
Chief Editor
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Third International Conference on
Mountain Hydrology and 
Meteorology for  
the Sustainable Development

ANNOUNCEMENT

10-11 April 2017
Kathmandu, Nepal

ORGANIZED JOINTLY BY:
Society of Hydrologists and Meteorologists, Nepal (SOHAM-Nepal)
Department of Hydrology and Meteorology (DHM) 
Government of Nepal (GoN)
United Nation Educational, Scientific and Cultural Organization, International 
Hydrological Programme Nepal (UNESCO IHP-Nepal)
Central Department of Hydrology and Meteorology (CDHM), Tribhuvan University 
(TU)
Himalayan Cryosphere, Climate and Disaster Research Center, Kathmandu 
University (KU)
Nepal Academy of Science and Technology (NAST)

IMPORTANT DATES
Submission Abstract: 31 December 2016
Notification of acceptance: 15 February 2017
Submission of Full paper: 15 March 2017 
Conference starts: 10 April 2017

REGISTRATION
For domestic participants: 
Student: NPR 1500
Individual: NPR 3000
Institutional: NPR 5000
SOHAM member: NPR 2000

For International participants: 
SAARC countries: USD 100
Non SAARC countries: USD 250

Participants are requested to send their registration fees through bank transfer
Bank: NMB Bank (http://nmbbanknepal.com)
Babarmahal, Kathmandu, Nepal 
Account Holder: SOHAM-Nepal 
Account Number: 00100014621C 
SWIFT Code: NMBBNPKA 

Registration fee includes conference bag, two lunches, a dinner and tea/coffee 
on meeting days

CONTACT
Society of Hydrologists and Meteorologists-
Nepal (SOHAM-Nepal)

Balbhadra Marga, New Baneshwor
Kathmandu, Nepal
Postal: P.O.Box 11444, Kathmandu, Nepal
Telephone: +977-1-4105029
Web: www.soham.org.np 
Conference email: conference@soham.org.np

CALL FOR PAPERS
SOHAM-Nepal requests all relevant professionals to actively participate in the International 
Conference. The deadline for the submission of Abstract is 31 December, 2016. The interested 
individual can send full paper by 15 March, 2017 at conference@soham.org.np. (Please visit 
www.soham.org.np for more Information)

PROGRAMME 
The conference will consist of 
a mixture of oral and poster 
sessions. We encourage posters 
that promote interaction 
among participants, and 
communications that present 
new research prior to peer-
reviewed publication. Additional 
activities are to be determined 
including conference dinner, 
post-conference excursion and 
Exhibition stall. The meeting 
will also provide the opportunity 
to organize special sessions 
on specific current issues and 
stall exhibition. Contributions to 
the conference will be selected 
according to their relevance to 
the topics aforementioned. 

CONFERENCE TOPICS 
The conference will cover a 
wide range of topics concerning 
mountain hydro-meteorology, its 
links to sustainable development 
and other related issues. The 
meeting will be dedicated to the 
following topics but not limited 
to: Mountain hydrology and 
hydrological modeling, Water 
resources management, Isotope 
hydrology, Trans-boundary 
issues of water resources, 
Cryospheric changes and its 
impacts on water resources, 
Watershed management, 
Mountain ecosystem services, 
Mountain meteorology and 
climate, Climate variability and 
changes, Monsoon, Extreme 
weather events, Climate change 
and cryosphere, Disaster risk 
reduction etc.
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Fig. 1. Map of Nepal showing different regions 
where most of the Nepalese 
glaciers have been studied.

Glaciological study and 
preliminary findings in 
Nepal

Water resources known as most  
important natural resources of 
Nepal are abundant throughout 
the country in the form of snow 
covers, glaciers, rivers, springs, 
lakes, and groundwater. Snow 
cover in Himalayas provides huge 
natural storage of freshwater 
where as glaciers, permafrost, 
and glacial lakes are main forms 
of water storage in the country. 
At the same time, snow-melt 
discharges from Himalayas 
maintain the water levels in 
downstream rivers which provide 
support for livelihood in the 
country. However, the incident of 
Glacial Lake Outburst Flood (GLOF) 
that occurs, though occasionally in 
the country solicit severe natural 
disaster taking lives of several 
people. In this context, an event 
that took place on 4 August 1985 
at Dig Tsho Glacial Lake in the 
Khumbu region destroyed Namche 
Hydropower Plant completely and 
the destructive nature of GLOF 
was recognized first and foremost 
in the country by the concerned 
officials of then His Majesty's 

Government of Nepal (HMG/N). 
By this event, the government 
realized the importance of 
studying snow, glacier and glacial 
lakes for their proper utilization 
in order to save live and property 
of the people and, also to acquire 
the maximum benefit of water 
resources in country. Hence, after 
this catastrophic GLOF event then 
HMG/N initiated a glacial lake study 
through the Water and Energy 
Commission Secretariat (WECS).

Dr. Rijan Bhakta Kayastha

The regular monitoring of snow 
and glacier is an important task 
for assessing the potential of 
water resource which is useful 
to examine the effect of global 
warming and to know the possible 
changes that may occur due to 
climate change in future. Glacier 
monitoring also helps knowing 
the stage of development of 
glacial lake essential for assessing 
the vulnerability of outburst 
of the glacial lake. Based these 
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region during the 1950's. But the 
study could not continue for a 
long time. Later on, in the 1960's 
Japanese scientists started their 
research on Nepalese glaciers in 
cooperation with mountaineering 
expedition teams which is on its 
way till now. In this context, the 
first systematic study of glaciers 
in Nepal have been carried out 
by Japanese scientists since 1973, 
under the Glaciological Expedition 
to Nepal (GEN) together with the 
Government of Nepal. In Phase 
I (1973-1979) of GEN, the role of 
the Asian summer monsoon in 
the glacier regime in Nepal was 
intensively studied and, in Phase 
II (1981-1982) ice core studies 
along with hydro-meteorological 
observations were carried out in 
Langtang Valley, Rasuwa district. In 

the process, Hydro-meteorological 
data have been obtained almost 
continuously in Phase III (1985-
1992) and through all phases, 
ground and aerial observations 
were carried out on the distribution 
and variation of glaciers in the 
Nepalese Himalayas (Fig. 1). The 
results obtained in the fields of 
glaciology, meteorology, hydrology 
and geomorphology have been 
published as about 140 scientific 
research papers. After the Phase 
III of GEN Japanese scientists 
have been continuing their glacier 
research intermittently in Nepal 
which is running at present as well. 

By the time past, the time has 
altered and the Himalayan, 
Cryosphere, Climate and Disaster 
Research Center (HiCCDRC), 

Fig. 2. Use of UAV on the study of Ponkar Glacier in Manang district, Nepal in March 2016

activities, a fruitful cooperation 
between then HMG/N and the 
Federal Republic of Germany 
holding from 1987 to 1997 resulted 
establishment of "Snow and 
Glacier Hydrology Unit (SGHU)" 
a sub-division in the Department 
of Hydrology and Meteorology 
(DHM) of then HMG/N. At present 
almost all snow and glacier 
hydrological studies in Nepal have 
been carried out by DHM such as 
Tsho Rolpa GLOF Risk Reduction 
Project and Community based 
Flood and Glacial Lake Outburst 
Risk Reduction Project (CFGORRP).

Before these efforts have been 
made by the Government of Nepal, 
preliminary glaciological studies 
had been carried out by European 
scientists in the Mount Everest 
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Kathmandu University (KU) 
established in 2009, as one of 
the pioneer institutions has been 
currently involving in research 
activity on snow, glaciers, glacier 
lakes, water induced disaster, 
and climate change in Nepal. The 
center is currently running two 
years M. S. program by Research in 
Glaciology under the Department 
of Environmental Science and 
Engineering, School of Science. 
The main purpose of this program 
is to produce young researchers 
in the field of glaciology from 
South Asian countries helping 
a development in the field of 
water resources in the region. 
The HiCCDRC has two major 
projects in the field of glaciology 
which has started research on the 
Himalayan glaciology and run the 
graduate program on glaciology in 
Kathmandu University. These two 
projects are namely:
•	 Cryosphere Monitoring Project 

(CMP) and, 
•	 Contribution of High Asia Runoff 

from Ice and Snow (CHARIS) 
Project. 

The CMP under Kathmandu 
University is financially supported 
by the Norwegian Ministry 
of Foreign Affairs, the Royal 
Norwegian Embassy, Kathmandu, 
Nepal through the cooperation 
with International Centre for 
Integrated Mountain Development 
(ICIMOD). The other national 
partners of the project are 
Water and Energy Commission 
Secretariat (WECS), Department 
of Hydrology and Meteorology 
(DHM), Government of Nepal and, 
Tribhuvan University. However, 
the CHARIS Project is funded 
by the United States Agency 
for International Development 
(USAID) through the University of 
Colorado, Boulder, USA.

The CMP-KU with its partner 
institutions initiated the 
monitoring of Nepalese glaciers 
since 2011. Yala and Lirung Glaciers 
in Rasuwa district and Rikha 
Samba Glacier in the Hidden Valley, 
Mustang have been studied with 
the installation of automatic 
weather station and hydrological 

 

Fig. 3. Distribution of discharge and precipitation in Langtang River from 2010 to 2050

station in the downstream. These 
glaciers and associated river 
basins are studied through in-situ 
mass balance measurement and 
modelling, glacio-hydrological 
modeling, hydro meteorological 
measurements and using GIS 
and remote sensing techniques. 
The CHARIS Project has collected 
water samples from different 
locations in the Langtang Valley 
and sent to the laboratory of the 
University of Colorado, Boulder to 
collect knowhow of the amount of 
snow melt, glacier ice melt, ground 
water and rain water in the river 
water. Recently the HiCCDRC has 
expanded its research on debris-
covered Ponkar and Pangri Glaciers 
in Manang district as well through 
the CHARIS Project. Four rain 
gauges in total with temperature 
sensors, two automatic weather 
stations and one hydrological 
station have been established in 
Dudh Khola and Ponkar Glacier in 
order to continue the glaciological, 
hydrological and meteorological 
study in the river basin. A part of 
the Ponkar Glacier is also studied 
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by using the Unmanned Aerial 
Vehicle (UAV) in March 2016 (Fig. 
2). This is the first time use of 
UAV by Nepalese scientists on 
glaciological study in the Nepalese 
Himalayas. 

The research made in these areas 
have been published, and some 
interesting major results are as 
follows: 

•	 mass balance of Yala Glacier 
from November 2011 to 
November 2012 is -0.98 m w.e. 
and equilibrium line altitude was 
5455 m a.s.l., 

•	 the contribution of snow and 
ice melt in the discharge of 
Langtang River is from 50 % to 55 
% and distribution of discharge 
of the Langtang River will not 
change much in future as shown 
in figure 3, 

•	 the contribution of snow and ice 
melt in the discharge of Sangda 
River is from 16 % to 19 % and 
distribution of discharge of the 
Sangda River will not change 
much in future as shown in 
figure 4, 

•	 the distribution of temperature 
at different debris layers are 
studied on Lirung Glacier in 
Langtang Valley, Rasuwa district 
figure 5 to gain the knowhow of 
energy conducted from surface 
to debris ice interface and use 
for melting ice and different 
factors controls it. 

•	 Likewise, GlabTop Model was 
applied for estimating glacier ice 
thickness distribution and bed 
topography of Everest region, 
Nepal. This model was applied 
to the Ngozumpa, Khumbu 
and Imja Glaciers of the Everest 
region. Maximum Ice thickness 

 

and 50 % of the total ice volume 
was found in the lower part of 
the glaciers with gentle slope 
as shown in figure 2. Total ice 
volume of three glaciers was 
estimated to be 14.5 ± 3.63 
km3. The model was evaluated 
in Mera Glacier of Hinku Valley 
with Ground Penetrating Radar 
(GPR) data. Although the model 
has ± 20 - 30 % uncertainty, the 
model is useful tool to estimate 
the ice thickness distribution in 
the Himalayan glaciers.

Other glaciological studies are 
also being conducted in various 
regions of Nepal, such as snow 
cover modelling of Langtang 
River catchment, Nepal using 
SeNorge Model under the 
research project called SnowAMP 
(Snow Accumulation and Melt 
Processes) built up in the 

Fig. 4. Projected discharge for the period (2015-2050) in Sangda River, Mustang RCP4.5 (upper panel) and RCP8.5 (lower panel)
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Fig 5. Spatial Ice thickness distribution of 
major glaciers of Khumbu and Gokyo Valleys

framework of a collaboration 
among the Norwegian Water 
Resources and Energy Directorate 
(NVE), International Centre for 
Mountain Development (ICIMOD), 
Kathmandu University (KU), 
the Department of Hydrology 
and Meteorology (DHM), and 
Tribhuvan University (TU). During 
this process, modelling evolution 
of glaciers in Hidden Valley, mass 

balance and energy balance of 
Yala Glacier in Langtang Valley 
also have been conducted. 
Besides it, under the M. S. by 
Research in Glaciology program, 
Glacio-hydrological modeling of 
two river basin of Afghanistan 
(Salang and Upper Kabul) and 
three river basins of Pakistan 
(Hunza, Gilgit and Shigar) have 
been studied.

Dr. Rijan Bhakta Kayastha 
holding D.Sc degree from 
Nagoya University, Japan 
(Mar. 2001, Glaciology; 
Hydrology, Meteorology) 
is an associate Professor 
of Department of 

Environmental Science and Engineering (DESE), 
School of Science (SOS), Kathmandu University 
(KU) and, since October 2009 to this date is 
Coordinator of Himalayan Cryosphere, Climate 
and Disaster Research Center (HiCCDRC). He is 
associated with number of research activities 
currently in Nepal relating to Glaciology and has 
published several research papers in national 
and international journals. 

e-mail: rijan@ku.edu.np

Fig. 6. Debris temperature profile at different 
debris thicknesses from surface to debris/ice 
interface on Lirung Glacier, Langtang Valley, 
Rasuwa district, Nepal
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Formation of Glacier

A glacier is a persistent body 
of dense ice that is constantly 
moving under its own weight. It 
forms where the accumulation 
of snow exceeds its ablation 
(melting and sublimation) over 
many years, often centuries. 
The story begins, when snow 
remains in the same area year-
round, where enough snow 
accumulates to transform 
into ice. Each year, new layers 
of snow bury and compress 
the previous layers. This 
compression forces the snow 
to re-crystallize, forming grains 
similar in size and shape to 

grains of sugar. Gradually the 
grains grow larger and the air 
pockets between the grains get 
smaller, causing the snow to 
slowly compact and increase in 
density. 

Generally after about two 
winters, the snow turns into firn, 
an intermediate state between 
snow and glacier ice. At this 
point, it is about two-thirds 
as dense as water. Over time, 
larger ice crystals become so 
compressed that any air pockets 
between them are very tiny. In 
very old glacier ice, crystals can 

reach several inches in length. 
For most glaciers, this process 
takes more than a hundred 
years.

Glaciers slowly deform and flow 
due to stresses induced by their 
weight, creating crevasses, a 
deep crack or fracture. It is the 
largest reservoir of fresh water 
on Earth. On Earth, 99% of glacial 
ice is contained within vast ice 
sheets in the polar regions, 
but glaciers may be found in 
mountain ranges on every 
content. Glaciers cover about 10 
percent of Earth's land surface. 

Source: google image

Contribution: SOHAM Desk
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Dr. Hemu Kharel Kafle
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Barren field (bari) and dried out paddy plant (byad) during drought
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A girl collecting water from a smal puddle for drinking water purposes due to the shortage of 
water during drought in Panchkhal VDC.
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Introduction
An ecosystem is a dynamic 
complex that integrates both 
human and ecological systems 
together, having of plant, animal, 
and microorganism communities 
and the nonliving environment. 
These all interact together as a 
functional unit. Humans are an 
integral part of ecosystems and 
get various resources and services 
for their livelihood and well-being. 
Ecosystems provide a variety of 
benefits to people. Ecosystem 
services are the various products 
and services that benefits people 
obtain from ecosystems. There are 
four broader types of such services, 
i.e. provisioning services, regulating 
services, supporting services, and 
cultural services. The provisioning 
services include food and water; 
regulating services include regulation 
of floods, drought, land degradation, 
and disease; supporting services 
include soil formation and nutrient 
cycling; and cultural services include 
recreational, spiritual, religious and 
other nonmaterial benefits (MEA, 
2005). 

Mustang is one of the 75 districts 
of Nepal located in the trans-
Himalayan region. Local livelihoods 
of the people have been depended 
upon different ecosystem services. 
The water, agricultural land, and 
pastoral land were reminded as the 

major ecosystem services of the 
region upon which local livelihood 
were depended. The access, 
ownership and utilization of those 
resources determined households’ 
socio-economic situation. 
However, mountain communities 

Prem Sagar Chapagain, PhD

Citizen Science in 
Assessing Ecosystem 
Services: 
A Study from Upper Mustang, Nepal

Figure 1: Study Sites Source: Chapagain (2012)
 

Figure 1: Study Sites (source: Chapagain, 2012) 
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get connected with the outside 
world over the time and thereby 
different sorts of ecosystem 
services get importance. In the 
case of the Mustang, the natural 
landscape and rich culture heritage 
of the region attracted a large 
number of trekkers in the region 
and it has become an important 
source of livelihood. So local people 
also change their interest in valuing 
and utilizing those resources 
over the time. The changes in the 
interest of the local people have not 
only governed by income, but also 
by other several factors, primarily 
by the climate variability that 
affects the availability of water for 
irrigation. 

For broader understanding the 
changing scenario of the ecosystem 
services it is important to engage 
with local people for assessing 
the ESS in an integrated way 
so that citizen’s science can be 
incorporated in research and policy 
making. Citizen science refers to 
the participation and collaboration 
of local people in scientific 
research. Such participation 
helps in better coordination with 
local people in data collection, 
monitoring and sharing the idea 
that local people might have 
already collected or known 
(<http://education.nationalgeographic.
org/encyclopedia/citizen-science/> 
11 April 2016 accessed). It is an 
engagement of non-scientist in 
scientific research. Involvement 
of community highly contributes, 
collaborate and co-create 
knowledge that provides ample 
opportunity to researchers and 
policy makers to engage with 
different interest and opinions of 
the community (Buytaert, 2014; 
Hollow, et.al., 2015). The ongoing 
research on ecosystem services 
and its role in improving livelihoods 
in the Mustang is a part of the 
research project that SoHAM 
Nepal has been undertaken in 

collaboration with Imperial College 
London and Birmingham University 
UK. Mustang in Nepal is one of the 
four study sites. The other research 
sites are in Peru, Ethiopia and 
Kirgizstan.

Study area, Methods and 
materials
Mustang district is located in 
the north-western part of Nepal 
(Figure 1). It is located behind the 
Annapurna Mountain Range that 
block Monsoon. Thus, mustang 
has dry climate having less than 
200mm annual rainfall. The study 
village lies from 3000 to 3300 
meters above mean sea level. 
Agricultural and livestock rearing is 
the major livelihood. People grow 
limited crops such as potato, barley, 
wheat, and buckwheat together 
of rearing cow, goat and yak. As it 
the rain shadow region, irrigation 
water is the lifeline for agricultural 
production. 

The study is emphasized on citizen 
science approach in data collection 
in which local community are 
involved from the right beginning 
of the project for selecting research 
sites, selection and installation of 
water flow monitoring stations, 
and installation of whether station. 
Furthermore, data on ESS are 
collection with household survey, 
focus group discussion, and key 
informants interviews. Detail 
household survey was carried out 
in 2014 in Dhakarjong and Phalyak 
villages of Kagbeni VDC where 
36 household were surveyed. A 
detail data on farming system and 
water demand and supply has been 
collected and analyzed. It has also 
explored the changing emphasis on 
selection crops and their changing 
focus to other ESS and changing 
focus to the available livelihood 
opportunity. Attention has given 
on discovering and understanding 
the local knowledge on changing 

scenario of ESS particularly 
water availability situation and 
local peoples’ interpretation 
behind it. Furthermore, data 
on the changing situation of 
precipitation, water availability 
and its impact are also collected 
using focus group discussions, 
key informants interview. Four 
FGD were conducted involving 
Mukhiyas, village men and women, 
village leaders, farmers, local 
entrepreneurs. Mukhiya is the 
traditional village leader selected 
by villagers. It is a strong institution 
that maintains traditional rules 
and regulations of managing ESS 
including water in the villages.

Major Ecosystem Services in 
the study Area

Water
Water is a lifeline. Water is a critical 
factor in Mustang as it is the 
rain shadow area and gets least 
precipitation. Without water, no 
agricultural is possible. The major 
source of water for irrigation and 
drinking to the study villages is 
Lumbak stream. Local people claim 
that about two decades ago there 
used to have a lot of snowfall that 
accumulates on the mountain and 
gradually melted and supplied 
water to the villages. Local people 
have experienced that the snow 
was remained on the ground for 
two to three weeks that provided 
moisture to agricultural and 
pastoral land.

Figure 2: Local people assessing and mapping 
the ESS
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Water resource in Mustang has 
been gradually became scared 
due to climate change. The 
available water become a highly 
contested among individual, 
local communities and social 
group (NTNC, 2008). People 
claim that changes noticed 
since last two decades on 
amount, timing and frequency of 
precipitation. Precipitation either 
occurs earlier or later than the 
agricultural season. Importantly, 
the amount of precipitation has 
been decreasing and thus less 
accumulation of snow on the 
mountain where Lumbak River 
starts. The less snowfall on the 
water source results less water to 
the villages in the dry season (see 
figure 3). This decreasing amount 
of water affected agriculture 
system.

The available river water is divided 
to two villages in which Phalyak 
gets water for three days and two 
days by Dhakarjong in a rotational 
basis. The available water to each 
village is shared by farmers based 
on traditional Dhongba system. 
Initially, there were 22 Dhaongba in 
Dhakarjong and 24 in Phalyak who 
used to share the available water 
in the Lumbak River. One dhongba 
equals to 12 hours of water right. 

It is like a family that when family 
split the water right is also divided. 
Now, different households have 
different amount of dhongba. The 
farmers who have agricultural land 
far from the water storage pond is 
highly deprived as irrigation water 
takes time to reach to farmland 
and water leakage is high in sandy-
gravel canal. This decreasing water 
availability has directly affected 
farming and cropping system. The 
major problem local people have 
been facing is that how much 
irrigation water is available and 
how much area can be irrigated 
with the available water. What can 
be the best options for utilizing 
the available water in an optimum 
way? To answer this question, the 
research team in collaboration 
with local people has installed a 
water flow monitoring equipment 
at Lumbak that automatically 
record the 24 hours flow data 
so that the amount of water at 
the source of stream in different 
seasons can be communicated to 
local people. 
 
Agricultural land and crops
Agriculture is the major livelihood 
source of people. They grow 
potato, barley, wheat and 
buckwheat. Agricultural land refers 
to khet in Mustang where kheti 

(cultivation) can be done. About 
two third of the farmers are large 
land holders who have more than 
one hectare of farm land. The 
medium size refers to land having 
half to one hectare and small 
holders refer less than half hectare 
land owner (Table 1).

The average holding and average 
cultivated area is different. Farmers 
have abandoned agricultural land 
primarily due to the shortage of 
irrigation water secondarily due to 
labor shortage and migration of 
the farming households.

One hectare equals to 19.65 ropani.
A large land area previously 
cultivated has abandoned now 
(Figure 4). The people first 
abandoned the land away from 
the village and water storage 
pond and gradually coming 
closer towards the village as the 
water shortage increasing. The 
large land holder has relatively 
abandoned bigger area compared 
to medium and small holders (see 
Table 1). It has clearly seen that 
the stone and bush fence wall has 
gradually shifting closer towards 
the settlement. The increasing 
climate uncertainty on one hand 
and gradual development of 
local market and road access 
attracted local farmers towards 
alternatives crops. In addition, 
migration of youth reduces labor 
availability that also reinforce to 
less labor intensive crops. In this 
situation, farmers switch over to 
apple farming. Local perception 
of using agricultural land for 
growing cereals has been gradually 
motivated by available market 
opportunity. Local people have 
started looking after comparative 
advantages in the context of 
precipitation, temperature and 
labor variability. About one third 
of the total cultivated area has 
converted to apple within last ten 
years (Table 2, Figure 5).

Figure 3: Lumbak River, snow at mountain on November, 2015.
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Farm size 
category

Total 
cultivated 

land

 % 
agricultural 

land

% HH Apple 
plantation 

area 

% of apple 
plantation 

area
Small 69,64 18 48 4.92 7.06

Medium 168,76 31 30 40.97 24.28

Large 383,93 51 22 147.1 38.31

Total 609,33 100 100 192.99 31.67
Field survey, 2013/014

It has clearly observed that large 
farm holders have planted apple 
on 38% of their land followed by 
24 percent of medium holders. 
However, the small holder have 
planted apple only on 7 percent of 
their cultivated land and focused 
on producing cereal crops. As 
given in Table 2, there are about 
50 household of small holders 
who have only about 20 percent 
land area. But there are about 20 
percent households of the large 
farm holders who have 51 percent 
land area. Furthermore, most of 
the small holders live in the village. 
However, many large and medium 

size farm holders do not live in the 
village and thus leave many of their 
farm land with apple plantation 
and such plots are well faced 
with stone and mud wall in the 
village (Figure 5). This shows that 
the trend of apple plantation will 
increase as large and medium land 
holders are motivated for it and 
they also have land area.

Landscape, culture and 
tourism
Mustang has a unique trans-
Himalayan landscape. It has arid 
cold climate. The beautiful valley 
along the Kaligandaki River and its 

Farm size 
category

HH Total 
land

Percent Average 
holding 

size

Cultivated 
land

Barren 
land 

Average 
Cultivated 
area /HH

Small 13 71.7 10.01 5.52 69.64 2.05 5.36

Medium 11 184.5 25.76 16.77 168.76 15.7 15.34

Large 12 473 66.04 39.42 383.93 89.07 31.99

Over all 36 716.2 100 19.89 609.33 106.82 16.93

Table 1: Land holding size by household (area in ropani)

Source: Field Survey, 2011-2013. Note: One hectare equals to 19.65 ropani.

tributaries in Mustang has small 
patches of agriculture land where 
local people are settled with their 
traditional houses and culture. The 
Buddhist people have rich cultural 
heritage, monasteries and gumbas. 
The beautiful high mountain such 
as Dhaulagiri, Nilgiri, and Tilicho 
are on the southern side present 
amazing natural beauty that 
attracts tourists.

The Lower Mustang is along the 
Annapurna trekking route which is 
one of the famous trekking routes 
in the world. After opening the 
Annapurna Conservation Area in 
1984, the number of tourist has 
gradually increased in the route. 
For instance, about 14000 tourists 
were visited in 1980 in Annapurna 
region that increased to 36000 in 
1990, 75000 in 2000. After 2000, 
the flow has decreased but again 
increased from 2006 and reached 
to 113000 in 2013 (Table 3).

Unlike Lower Mustang, tourist 
requires special permission for 
Upper Manang. The permission 
fee is also comparatively high but 
tourists flow to upper Mustang 
has been also gradually increasing. 
This increasing flow of tourists has 
provided alternative livelihood 
opportunities there too. The 
people along major trekking route 
and settlements in the lower 
Mustang have primarily focused 
on tourism business and services 
and valued it compared to their 
traditional livelihood bases. Tourist 
mainly visit in March-April and 
Sept-October seasons during the 
time major agricultural activities 
such as sowing, weeding irrigation 
and harvesting take place. Male 
members more focused to tourism 
services while female with outside 
labor take care of farming. Like 
in the adjoining Upper Manang 
Valley, It is common in Mustang 
also (Chapagain, 2008).

Figure 4: Abandoned agriculture land, Nilgiri, 
Tilicho mt in the South

Figure 5: Apple plantation area with stone and 
mud wall fance in Phalyak
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Table 3: Number of trekkers in Annapurna, Manang and Jomsom

Year Total tourist 
to Nepal

No of tourist 
to Annapurna- 

Manang

No of tourist 
to Upper 

Mustang *

% of total to 
Lower Mustang-

Manang
1980 162,897 14,332 8.8
1990 254,885 36,361 14.3
2000 463,646 76,407 16.5
2005 375,398 36,224 661 9.6
2010 602,867 74,161 2162 12.3
2011 736,215 85,314 2950 11.6
2012 803,092 102,570 2965 12.8
2013 797,616 113213 2862 14.2
2014 790118 3883  

Source: MCTCV, 2006, 2010, 2011, 2013, 2014*, 2015.
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Many things have motivated local 
people to switch their interest 
towards new crops and emerging 
tourism opportunity. The labor 
intensive nature of traditional 
farming, constrains of growing 
limited crops, migration of youths 
and well-off households to cities, 
development of road access to 
cities in the southern hills are 
noticed as the major stress to 
their livelihood. Importantly, 
the variability in precipitation 
time and amount poses major 
constraints on water availability 
for irrigation that poses major 

challenge in farming. However, 
at the same time many livelihood 
opportunities observed there. 
Less labor intensive but more 
income generating crops i.e. apple, 
vegetables have now started to 
grow. These crops especially apple 
has possible to grow with less 
water compared to cereal. The 
development of road make easy to 
transport agricultural products to 
cities. More importantly, the whole 
region has become popular tourist 
destination so that local people 
get opportunity to involve on it 
directly or indirectly.

Conclusion
Mustang is trans-Himalayan 
district. It has harsh climate and 
poor accessibility where majority 
of the local people still depend on 
agriculture for their livelihood. The 
recent climate change, as observed 
and experienced by local people, 
imposes stress as the amount and 
timing of precipitation decreased 
and thus decreased the water for 
irrigation. Irrigation is the lifeline 
without which no crops can be 
grown. In addition to climatic 
stress, migration of youth and 
their increasing interest to off-farm 
activities threats the traditional 
livelihood activities as it was. The 
major ESS people valued in the 
past were water, agricultural land 
and pasture land. These ESS are 
still important but the comparative 
preference has been gradually 
shifting as number of livestock has 
drastically decreased. Preference 
in growing crops has changed 
from cereal to cash crops i.e. apple 
and vegetables. Importantly, the 
upcoming tourism opportunity has 
highly preferred and local people 
have participated on it with their 
labor, products and services. 
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Things to do before, during and after flood
Introduction
A flood is an overflow of water that 
submerges land which is usually 
dry. It can happen on flat or low 
lying areas when water is supplied 
by rainfall or snowmelt more 
rapidly than it can either infiltrate 
or run off. Flooding may also occur 
as an overflow of water from water 
bodies, such as a river, lake. 

The natural behavior of water is 
that it moves from higher ground 
to lower ground. It means if there 
is a higher ground adjacent a lower 
ground, the lower ground is a lot 
more likely to experience floods. 
Additionally, floods can develop in 
any place where rain falls. At the 
same time, any plain low-lying area 
adjacent a river, lake is also more 
likely to have floods anytime. 

Types of floods
Some would like to see the causes 

of floods as types of floods but here, 
we shall look at three major flood 
types: Flash floods, Rapid on-set 
floods and Slow on-set floods. 

a) Flash floods
It occurs within a very short time 
(2-6 hours, and sometimes within 
minutes) and is usually as a result 
of heavy rain, dam break or snow 
melt. Sometimes, intense rainfall 
from slow moving thunderstorms 
can cause it. Flash floods are the 
most destructive and can be fatal, as 
people are usually taken by surprise. 
There is usually no warning, no 
preparation and the impact can be 
very swift and devastating.

b) Rapid on-set floods:
Similar to flash floods, this type 
takes slightly longer to develop and 
the flood can last for a day or two 
only. It is also very destructive, but 
does not usually surprise people 
like Flash floods. With rapid on-set 

Things to do before, 
during and after floods
Floods are natural disasters. 
Hence, it is important to think 
of them and prepare for them 
before they happen. Here are a 
few things to do before, during 
and after the floods.

Before the floods
a.	 Know about your local relief 

centers and evacuation routes.
b.	 Keep emergency numbers and 

important information handy, 
as well as emergency supplies, 
kits, first aid items. These may 
include water, canned food, 
can opener, battery-operated 
radio, flashlight and protective 
clothing.

c.	 Fold and roll up anything 
onto higher ground (or upper 
floors of your home), including 
chemicals and medicines.

d. 	 Make sure everything that 
is of importance is secured 

floods, people can quickly put a few 
things right and escape before it 
gets very bad.

c) Slow on-set floods
This kind is usually as a result of 
water bodies over flooding their 
banks. They tend to develop slowly 
and can last for days and weeks. 
They usually spread over many 
kilometers and occur more in flood 
plains such as low-lying areas. 

Benefit of floods
Floods are dangerous, as they 
take life of several people and 
damage property. Again, there is 
also something good about floods, 
especially those that occur in flood 
plains and farm fields. Flood waters 
carry lots of nutrients that are 
deposited in the plains, which is an 
asset for agriculture. Hence, farmers 
like such soils as they are perfect for 
cultivating crops.

(jewelry, documents, pets, and 
other valuables).

e. Plant trees and shrubs and keep 
a lot of vegetation in your 
compound if you are in a low-
lying area as that can control 
erosion and help soften the 
speed of the flowing water. 

During the floods:
a. 	 Flash floods occur in a short 

spate of time. As soon as they 
start, be quick, keep safe 
and ensure that children and 
elderly are safe by leaving the 
house to a higher ground.

b.	 Turn off all electrical appliance, 
gas, heating and the like if 
there is a bit of time.

c.	 Leave the area before it gets 
too late. Do not drive through 
the water as moving water can 
sweep you away.

e.	 Stay away from power lines 
or broken power transmission 
cables. 

f.	 Try to keep away from flood 
water as it may contain 

chemicals or other hazardous 
materials. 

After the floods:
a.	 Make sure you have 

permission from emergency 
officers to get back inside your 
house.

b.	 Keep all power and electrical 
appliance off until the house 
is cleaned up properly and 
an electrical personnel has 
confirmed that it is OK to put 
them on.

c.	 Make sure you have 
photographs, or a record of 
all the damage, as it may be 
needed for insurance claims.

d.	 Clean the entire home, 
together with all the objects 
in it very well before you use 
them again. They may be 
contaminated.

e.	 Wear appropriate gear (mask 
and gloves) before cleaning 
begins.

Source : http://eschooltoday.com/natural-
disasters/floods/types-of-floods.html

Contribution: SOHAM Desk
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Flood Risk in Nepal
Flooding in river basins of Nepal 
is primarily influenced by the 
monsoon (NCVST, 2009) which 
lasts from June to September. 
Analyzing the historical records 
made available by the Department 
of Hydrology and Meteorology 
(DHM) it indicates that about 80% 
of total river flow occurs during 
the monsoon season (Gautam 
and Dulal, 2013). The South Asian 
monsoon also dipicts that about 
80% of annual rainfall in average 
occurs during monsoon season 
(ICIMOD, 2014), which has high 
variation across East, Central and 
West Nepal in magnitude, duration 
and intensity at macro and micro 
scales across the country (NCVST, 
2009). 

In Nepal, past flood events include 
the destructive 1993 Central Nepal 
floods (NCVST, 2009), the Koshi 
embankment breach in 2008 
(Dixit, 2009), the 2009 floods 
in Far-West Nepal and the 2013 
Mahakali catastrophe (Paudel et 
al., 2013) that caused massive loss 

Gehendra Gurung
Sumit Dugar

Current Status of  
Community Based Flood 
Early Warning Systems in Nepal

in livelihoods of people residing 
in the Terai plains. In the Karnali 
basin, significant floods have 
occurred in 1983, 2009, 2013, and in 
2014(Zurich, 2015). 

The peak monsoon discharge of 
rivers can be greater than a factor 
of hundred or even thousand as 
compared to low winter flows as 
indicated by the datasets provided 
by DHM. For example, monsoon 
discharge for Karnali during floods 
that triggers warning is around 
10,000 m3/sec, whereas winter 
discharge is usually below 500 
m3/sec (Zurich, 2015). Similarly, for 
rain-fed rivers such as the West-
Rapti the peak monsoon discharge 
is around 8,000 m3/sec whilst 
the winter discharge is around 11 
m3/sec. 

Community Based Early 
Warning System (CBEWS)
According to UNISDR, early 
warning system is a set of 
capacity needed to generate 
and disseminate timely and 
meaningful warning information 

to enable individuals, communities 
and organisations threatened 
by hazards to take necessary 
preparedness measures and act 
appropriately in a sufficient time to 
reduce the possibility of harms or 
losses. People centred Community 
Based Early Warning Systems 
basically comprise of four key 
elements (UNISDR, 2006)
•	 Knowledge of Risk - providing 

communities relevant 
information on hazard such as 
flood, its characteristic and the 
elements in risk including lives 
and properties

•	 Monitoring, analysis and 
forecasting of hazard - collecting 
relevant information on river 
levels, rainfall depths and 
forecasting flood 

•	 Communication and 
dissemination of alert and 
warning - providing relevant 
information to communities 
and relevant stakeholders in a 
timely manner using multiple 
communication channels 

•	 Capabilities to respond to 
respond to the warning received 
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-capability of the community 
members, institutions and 
stakeholders to respond 
towards early warnings to make 
rational decisions regarding 
protection, evacuation, search 
and rescue.

History of CBEWS
Community Based Early Warning 
system was piloted by Practical 
Action in 2002 for East Rapti River 
in Central Nepal by constructing 
watch/observation towers 
embedded with a siren system to 
warn people regarding incoming 
floods (Practical Action, 2008). The 
rudimentary concept of “watch 
and warn” suffered from problems 
associated with the limited range 
of the siren system and logistics 
required to construct watch 
towers in each communities. 
Similarly, the lead-time after the 
warning was not sufficient to save 
lives and properties from the flood 
in a timely manner. 

After learning lessons from 
the nascent “watch and warn” 

concept, CBEWS was piloted in 
West Rapti and Babai river basins 
in West Nepal from 2008 where 
linkages between upstream and 
downstream were explored via 
active community participation. 
In the case of institutional and 
governance setup at the national, 
sub-national and local level, 
Department of Hydrology and 
Meteorology (DHM), Government 
of Nepal led the process (Practical 
Action and Mercy Corps, 2012). 

Gauge data from upstream 
were checked with water level 
downstream at community levels 
through community participation 
and the communities were 
empowered with information 
on danger and warning levels of 
flood. They were made aware of 
the river height X metre at River 
Gauge at 4 pm would result A 
meters inundation at community 
Y by 8 pm. Later, manual stations 
were replaced by automated 
sensors that captured water level 
and rainfall data in real time. By 
2010, CBEWS was expanded to the 

Karnali basin and the river system 
had real time precipitation and 
gauge height data transmitted 
to DHM servers in Kathmandu by 
telemetry system. 

From watch and warn, to manual 
monitoring, community based 
EWS has evolved to telemetric 
data transmission with support 
from the Department of Hydrology 
and Meteorology in the span 
of ten years. However, limited 
density of hydro-met stations have 
indeed hindered the effective EWS 
coupled with challenges associated 
with maintenance of the existing 
hydro-met stations. Also, many 
of these stations fail to function 
during extreme rainfall and flood 
levels due to sort of power supply. 
Also not having contingency and 
safe, failure modes have impacted 
the sustainability of the system. 

Successes 
Whilst earlier CBEWS projects 
support local monitoring of river 
levels using watch towers and 
intra-community warning in East 
Rapti and Narayani rivers in Central 
Nepal and, later in Babai, West 
Rapti and Karnali river systems in 
Western Nepal communities were 
formally linked to the upstream 
monitoring stations operated by 
the Department of Hydrology and 
Meteorology (Practical Action, 
2010; Practical Action and Mercy 
Corps, 2012). 

The manual flood monitoring 
systems were upgraded to 
mobile based telemetry system, 
and the data was readily shared 
and, warnings were issued 
accordingly via automated text 
messages to the established 
mobile phone numbers of relevant 
stakeholders when the water 
level reached the danger level. 
Also, radio broadcasting by FM 
stations regarding flood related 
messages during the monsoon 

 

Areas flooded near Rajapur in Bardiya district after 2014 floods in Karnali Basin [Credit: CSDR]
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increased the community’s 
access to timely information. 
Community members now had 
access to telephone numbers 
of gauge readers, local police 
stations and other stakeholders 
along with community volunteers 
under the Disaster Management 
Committees (DMCs) that aided in 
preparation and evacuation during 
floods (Practical Action, 2010). 
Establishment of communication 
channels between gauge readers 
and communities have made 
them aware of the information 
sources, thereby making them 
proactive and willing to access the 
relevant information themselves 
during floods. However, upstream, 
monitoring needs to be stringent 
avoiding false and unnecessary 
warnings that might lead to chaos 
and confusion downstream during 
floods. Nevertheless, when sirens 
are sounded during the monsoon, 
communities at least have 4-5 
hours preparation time to collect 
important items and evacuate 
to higher locations for shelter. 
In short, vulnerable flood prone 
communities residing near the 
riverbanks are now able to receive 
timely information regarding water 
levels and are constantly informed 
about the ongoing situation during 
the monsoon.

The effectiveness of the EWS 
was demonstrated during the 
2010 monsoon in Banke district, 
mid-western Nepal where the 
upstream gauge reader observed 
the increase in water level in the 
West Rapti river due to upstream 
incessant rainfall and informed 
the downstream communities. 
The Chief District Officer (CDO), 
army, police then, alerted the local 
people that led to safe evacuation 
of flood prone communities at 
the Binauna VDC (Practical Action, 
2010). 

Establishment of CBEWS factored 

by awareness raising campaigns 
such as mock drills, street dramas, 
community sensitization and 
capacity building programs 
have been critical in enhancing 
community engagement of the 
Disaster Management Committees 
(DMC)s leading to empowerment, 
mobilisation and identification of 
resources and capacities already in 
the community. DMC members are 
now actively involved in decision 
making, risk-vulnerability and 
capacity mapping, identification of 
suitable sites for construction of 
small scaled mitigation structures, 
safe shelters, raised hand pumps 
and culverts, thereby increasing 
community’s engagement 
towards reducing the risk from 
floods. Focus on early warning, 
preparedness has improved 
while community ownership has 
increased sense of cooperative 
environment within the DMCs, 
which now is responsible for 
regularly contacting gauge readers 
and other stakeholders during 
the monsoon to extract timely 
information and disseminate 
the same to the communities. 
However, the synergies between 
DMCs and CBEWS will not be 
sustainable in the long run if local 
government authorities, District 
Disaster Relief Committees 
(DDRC), DHM and Disaster 
Management Section under 
Ministry of Home Affairs (MoHA) 
do not coordinate each other. 
Since neither the community nor 
the government alone can sustain 
CBEWS, mutual cooperation is 
paramount for functioning of the 
system, and institutionalization 
of the system will be critical for 
the long-term sustainability, 
community in focus for saving their 
lives and properties.

Limitations and the need 
for forecasting
Early Warnings are real-time 
observation based upon river 
discharge and water levels 
upstream, and once the water level 

reaches the warning and danger 
levels, message generated by the 
automatic stations are transmitted 
to the server in Kathmandu, and 
this information is transmitted 
to the District Emergency 
Operation Center (DEOC) and 
District Disaster Relief Committee 
(DDRC) at the sub-national 
level. Similarly, gauge readers 
who are responsible for data 
collection from the gauge stations 
transmit information to relevant 
stakeholders, communities, local 
government officials, Red Cross 
society chapters, NGOs through 
telephone once water level 
reaches the warning or danger 
levels. This has led to save lives 
and livelihoods of people residing 
in the downstream communities. 
Currently, Early Warning Systems 
are operational in Karnali, West 
Rapti, Babai, East Rapti, Narayani, 
Kankai and Koshi Basins. However, 
there are challenges in the existing 
early warning systems as the early 
warnings are based upon real-
time observations, not forecasts, 
having low lead time especially for 
mountainous catchments where 
the river flow is fast. 

2014 Floods in West Nepal
In mid-August 2014, heavy rain 
lashed the foothills of the Karnali 
River basin and communities 
downstream of the Karnali, West 
Rapti and Babai were largely 
affected by floods. According to 
DHM records, Chisapani station 
recorded the highest ever flood 
stages at approximately 16 m and 
rainfall at 500 mm in 24 hours ever 
since hydro-met records began 
in the station. This year’s flood 
demonstrated that early warnings 
helped to save lives downstream of 
the Karnali and West Rapti basins. 
However, the hydrological station 
at Babai River was washed away 
during the flood and re-thinking 
is required to build resilience and 
redundancy to worst case scenarios 
(Zurich, 2015). 
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Karnali Hydrological station at Chisapani

 
Challenges and 
Opportunities 
Despite having hydrological and 
meteorological stations in major 
river basins, there exist challenges 

to forecast floods in Nepal. Ideally, 
weather forecasts and real-time 
rainfall monitoring coupled with 
hydrological models could provide 
flood estimates well in advance. 
However, rainfalls to runoff 
models do not exist for major 
river basins that utilize weather 
forecast and simulate discharge 
and provide warnings few days 
in advance. Geographical and 
topographic challenges along with 
difficulties in real time and manual 
data acquisition poses challenges 
for flood forecasting. Though 
satellite images and forecasts 
made available by models are 
useful, spatial and temporal coarse 
resolution have been problematic 
in terms of interpretation of 

data. Despite these constraints, 
Department of Hydrology and 
Meteorology (DHM) in association 
with Practical Action has been 
working on Community Based 
Early Warning Systems in the 
major basins to address the 
aforementioned challenges. 
Much need to be done in terms of 
flood forecasting through use of 
advance technologies for which 
information generated from the 
various models must be robust 
to the existing geographical and 
topographical context, easily 
understandable by the relevant 
stakeholders who can then 
relay the information to the 
communities for effective response 
to the warning information. 
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We extend our hearty congratulations and 
best wishes to Society of Hydrologists and 

Meteorologists-Nepal (SOHAM-Nepal) on the 
successful publication of 
the first annual bulletin 

“VARSHA”

Airline Operators Committee-Nepal 
(AOC-N)

Permanent Sub-Committee of
BOARD OF AIRLINES REPRESENTATIVE IN NEPAL

Tribhuvan International Airport, Kathmandu, Nepal
Email: aocktm@gmail.com

Contrail, 
a natural phenomenon
Contrails are a short form of condensation trails or 
vapor trails seen in the sky. These are lined shaped 
clouds sometimes produced by aircraft engine 
exhaust, typically at aircraft flying altitudes 25000 
to 40000 feet above the earth’s surface. Contrails 
are composed primarily of water in the form of 
ice crystals. The combination of water vapor in 
aircraft engine exhaust and the low surrounding 
temperature that often exists at these high altitudes 
allows the formation of the trails.

Depending on the temperature and humidity at the 
altitude the contrails form, they may be visible for 
only a few seconds or minutes or can persist for hours 
and spread to several kilometers with resembling 
natural cirrus, cirrocumulus and cirrostratus cloud.  

Contrails observed from the Tribhuvan international 
airport on 4th April 2013 (Photo: Barun Paudel)

Contribution: SOHAM Desk
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National Symposium on

Hydrology and Meteorology-2016

CALL FOR ABSTRACTS

December 16, 2016
Kathmandu, Nepal

The Society of Hydrologists and Meteorologists-Nepal has convened first National Symposium-2015 successfully on December 
24, 2015 and, it is a matter of great pleasure to inform that the Society has decided to convene the second National 
Symposium on Hydrology and Meteorology-2016 on December 16, 2016. The main purpose of the symposium is to stimulate 
and debate innovative knowledge in the field of hydrology, meteorology and environmental science among governmental 
and non governmental agencies, the academicians, young researchers and individuals. The Society of Hydrologists and 
Meteorologists-Nepal hence, encourages  relevant personnel as stated above including policy planners, young students of 
hydrology, meteorology and  environmental and earth Sciences, media group and individuals to participate in the symposium 
and be benefited with it.

Interested personnel can submit an abstract 
by November 30, 2016 at info@soham.org.np. 
The notification of abstract submission date is 
December 7, 2016.

Registration fee is waived for SOHAM-Nepal members, 
however, the registration fee for institutional participants 
and individual participants are Rs. 1000 and Rs. 500 
respectively. For details, kindly visit www.soham.org.np.
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Water is a vital element in each 
of our lives. It is essential not 
only to our health, but also for 
numerous household tasks such 
as cooking, bathing, and cleaning, 
and drinking but, how often do we 
think about its source? There are 
two main sources of water: surface 
water and ground water. Surface 
water is found in lakes, rivers, and 
reservoirs where as groundwater 
lies under the surface of the land, 
where it travels through and fills 
openings in the rocks. Hydrology in 
general, describes the continuous 
movement of water above, on, 
and below the surface of the Earth. 
It includes water's precipitation 
as rain, snow, hail or dew; its 
journey over, around and through 
obstacles above, on and below the 
earth's surface and its eventual 
evaporation and return to the 
atmosphere. It is the largest water 
sources known to man.

However, water quality is the 
critical factor that influence on 
human health in South Asia. South 
Asia is a home to about a quarter 

Syed Hammad Ali

Hydrology and water 
quality in South Asia

of the global population but, has 
less than 5% of the world’s annual 
renewable water resources. 
Insufficient drinking water 
supplies (quantity and quality) and 
deprived sanitation are ubiquitous 
in South Asia. Groundwater is 
the primary source of drinking 
and irrigation water in South 
Asia. Groundwater quality issues 
are common caused by entry 
of untreated urban wastewater 

and chemical-laden irrigation 
drainage. Natural contamination 
of groundwater with arsenic and 
fluoride is common in Bangladesh, 
Nepal and Pakistan, and fluoride 
contamination is widespread in 
India. 

Water often carries pathogens 
that cause disease. Many 
studiesinterpretthat several 
communities where half of the 
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time the available drinking-
water polluted with organisms 
whose ecological habitat is the 
human intestine. This verdict 
is very commonall over South 
Asia where both urban and rural 
water supplies are frequently 
contaminated with human 
fecal organisms. Though 85% 
of drinking-water in South 
Asia meets the target of the 
Millennium Development Goal 
(MDG) of coming from an 
improved source(UNICEF, 2006), 
this water is in factcommonly 
contaminated with human fecal 
organisms(Anwar et al., 2004: 
Sirajul Islam et al., 2007: Tambe 
et al., 2008). Human and animal 
wastes are a primary source of 
bacteria in water. These sources 
of bacterial contamination include 
runoff from feedlots, pastures, 
animal excretion, and other land 
areas where animal wastes are 
deposited. Additional sources 
include seepage or discharge from 
septic tanks, sewage treatment 
facilities, and natural soil or plant 
bacteria. Indeed, the frequency of 

Parameter Tube Wells
Sampling Points Results Tap Water

Sampling Points Results WHO 
Standards

E-Coli

1 Qazi Park Nil 8 36, Main Bazar 32

0 in 100ml

2 TakkiaKhusrianwala Nil 9 House # 65 Street # 67 7

3 Shahdara Town Nil 10 Malik Hospital 11

4 Paracha Colony Nil 11 Madina Masjid 23

5 Qaiser Town Nil 12 M Block Mirza Street 48

6 Majeed Park Nil 13 MianKarimDarbar 31

7 Latif Park Nil 14 House#12A Street # 3 >300

Table1 : Results of E-Coli from selected points

water contamination with human 
faces is so common throughout 
South Asia. 

According to research work 
conducted in Shahadra town of 
Lahore, Pakistan in 2007 on the 
tube wells and the tap water 
samples from the respective 
residential areas which reveals 
very astonishing results apart 
from the results of all the tested 
parameters i.e. color, odor, taste, 
turbidity, TDS, pH, CO3, HCO3, Ca, 
Mg, NO3, Cl, and hardness levels of 
the water samples of the project 
area were within the prescribed 
limits of WHO, but the results of 
E-Coli test proved that water of 
Shahdra town is not suitable for 
drinking purposes. According to 
WHO standards E-Coli should be 
completely absent in the drinking 
water. Table 1.shows that the 
water samples tested from the 
tube wells of the project area 
were completely free from E-Coli, 
while the samples from the taps 
of household shows the E-Coli 
ranging from 7 to more than 

300/100ml in the tap water sample. 
The presence of E-Coli shows that 
there is fecal contamination which 
indicate the sewage intrusion in 
the water supply because water 
mainlines are old and rusty and 
are laid near or beside sewer 
pipes hence the adulteration of 
impurities from these sources 
are contaminating drinking water 
supply. This fecal contamination is 
responsible for the occurrence of 
various gastrointestinal diseases, 
e.g. diarrhea, vomiting, etc. thus 
initiating the vicious cycle of 
various health related problems 
for the residents of Shahdra 
town. People use bottled water of 
suspicious quality those who can 
afford to buy, but majority is left to 
drink the available contaminated 
water. 

Improving the quality of 
water throughout South Asia 
is challenging. Interventions 
to improve the water quality 
are generally implemented by 
water engineers. The health 
impact of these interventions is 
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Figure 1. Sewer pipes laid beside drinking water supply pipes at Qazi Park

Figure 2. Leakage from the main water supply pipeline at Latif Park

lesscommonly assessed. As an 
example, shallow tubewells were 
introduced and comprehensively 
promoted throughout Bangladesh 
in the 1970s as a way to 
improve the water quality of 
communities by shifting from 
heavilycontaminated surface 
water to microbiologically cleaner 
groundwater. However, careful 
studies performed at the time 
when tubewells were introduced 
into Bangladesh concluded that 
there was no reduction in diarrhea 
in households that used the new 
tube wells (Sommer et al., 1972: 
Levine et al., 1976: Briscoe et al., 
1978). This is not only past example 
but, also in many other studies of 
the communitybased approaches 
to improve water supply. A study 
made in Nepal also prevails that 
the arsenic contamination of 
groundwater in the Terai regions 
of Nepal showed that the source 
was mainly geogenic due to the 
dissolution of the arsenic-bearing 
minerals. Clinical observations of 
patients in the arsenic affected 
districts revealed chronic arsenic 

poisoning from drinking water. 
Half a million people inhabiting the 
region are believed to have been 
exposed to arsenic levels greater 
than 50 μg/L in their drinking water 
(Pokhrel .D et.al 2009).We need 
to provoke the strictness that 
current interventions represent 
improvement and need to identify 
which interventions on water 
quality improve health and how 
these can be implemented on a 
large scale.

The problem of water quality does 
not finish with microbiological 
contamination. According to 
many researchers (Smith et al., 
2000: Wasserman et al., 2004: 
Rahman et al., 2007: Wang et al., 
2007:)groundwater, especially 
shallow groundwater in many sites 
in South Asia is contaminated with 
high levels of arsenic,long-term 
exposure to the high levels of 
arsenic in drinking-water reduce 
child survival, and lead to cognitive 
impairment, cardiovascular 
diseases, and cancer. Although 
many approaches can remove 

arsenic from drinking-water, 
there are very less proof available 
that these interventions can be 
presented on large scale and that 
their introduction is related with 
a reduction in arsenic exposure 
of humans and improved health. 
The spontaneous findings of 
the minimal health impact on 
interventions designed to reduce 
microbiological contamination 
demonstrate the importance of 
continued evaluation of the health 
impact of interventions to improve 
water quality.

In addition to fecal contamination, 
drinkingwater in South Asia 
can also be contaminated 
with industrial pollutants. The 
South Asian economies are 
developing which means that an 
increasingly reduced percentage 
of the workforce is involved in 
agriculture, and more of the 
economy is keen to industrial 
production.A common by-product 
of industrial outputs is industrial 
waste, a mixture of chemicals 
that pose significant risk to 
human health. This is a particular 
risk to South Asia because 
industrial growth is occurring in 
the setting of weak rule of law. 
Spending more money to reduce 
contamination would reduce 
their profits. The efforts to reduce 
industrial pollution of water should 
be evaluated, and successful 
models promoted.

Water quality is highly dependent 
on the nature of the aquifers 
and on the ambient climatic 
conditions. The water in South 
Asia is contaminated due to 
both increasing population and 
a warming climate risk further 
deteriorating the already 
compromised situation. 

We need a new pledge to 
water quality. Educating the 
community to eradicate the 
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Figure 3. Leakage of sewer pipes at Qaiser Town

dumping and minimize release 
of hazardous chemicals and 
materials, splitting the proportion 
of untreated wastewater and 
substantially increasing recycling 
and safe reuse individually as 
well as regionally. In addition to 
regional perspectives strengthen 
regional assimilation, and trans-
boundary collaboration on water 
management from organized 
planning and joint investment for 
new projects that ensure impartial 
sharing of both benefits and 
impacts, and from collaborated 
planning and joint investment 
into upstream watershed 
rehabilitation that deliver both 
local benefits and downstream 
water quality benefits. We in 
the research community can 
assist by conducting water-
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When clouds look like  
black smoke 

a wise man will put on a 
cloak.

quality evaluations and by 
rigorous assessment of efforts 
to improve the water quality. 
Some actions has already been 
done like gathering the funding 
from additional regional and, 
national government and non-
government organizations in 

South Asia involved in water 
quality monitoring. Only unity and 
working together in South Asian 
countries help to manage the 
water quality in the region. The 
unity on this contamination risks 
avoiding us from escalating this 
problem.
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When the bees crowd out of their hive, 
the weather makes it good to be alive. 

When the bees crowd into their hive again,
it is a sign of thunder and of rain.
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Halo
Halo is the name for a family of 
optical phenomena produced by 
light interacting with ice crystals 
suspended in the atmosphere. The 
atmospheric optical phenomena is 
observed when the Sun or Moon 
shines through thin clouds composed 
of ice crystals. These phenomena may 
be due to the refraction of light that 
passes through the ice crystals, or the 
reflection of light from crystal faces, 
or a combination of both effects. 

Refraction effects give rise to colour 
separation because of the slightly 
different bending of the different 
colours composing the incident light 
as it passes through the crystals.

The ice crystals responsible for halos 
are typically suspended in cirrus or 
cirrostratus clouds extending high 
(5–10 km) in the upper troposphere. 

The most common halo is the 22° 
halo, a series of coloured arcs, or in 
some cases complete circles of 22° 
angular radius with the Sun or Moon 
at its centre. As the light refracts at 
22° in the ice, the eye or man sees 
the ring of light around the sun or 
moon and, not elsewhere. 

The order of coloration in Halo is 
red on the inside and blue on the 
outside, opposite to that of the 
atmospheric corona.

Atmospheric phenomenon such as 
Halo was used as part of weather 
lore as an empirical means of 
weather forecasting before 
meteorology was developed. They 
often do mean that rain is going to 
fall within the next 24 hours as the 
cirrostratus clouds can signify an 
approaching weather system.

Contribution: SOHAM Desk

Reason behind occurrence of Halo 22°
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Weather and flying are completely 
linked together. Flying is affected 
by the air and the environment 
and, their variables such as cloud, 
rain and wind. But, the fickle 
nature of weather makes flight 
challenging and exciting too. When 
it comes to weather forecasting, 
it may not be precise totally, 
however, the information and 
clues on future weather prediction 
help in determining where to fly 
and whether to fly or not.

The necessity of weather 
prediction in aviation is fulfilled 
by the thousands of decisions 
based on everyday weather 
forecast generated through 
an elaborate process involving 
individual observers and complex 
computer programs. Forecast can 
be printed reports such as TAFs, 
AIRMET, SIGMET or graphical 
charts such as winds, temperature 
and temperatures aloft charts. 
These weather forecasts prepared 
by meteorological office can be 
obtained through telephone, 
HF(5805.5) and Air Traffic Services.

Anita Ale Magar

Use of Weather 
Forecast in Aviation: 
A View Of Pilot

In this context, TAF (Terminal 
Aerodrome Forecast) is a routine 
forecast providing expected 
weather for a specific airport. One 
of the most important component 
of TAF is wind information which 
informs about the wind direction 
and speed including gust and its 
variability in wind direction. This 
information helps the pilot to 
calculate the distance required 
for ground roll after landing. It 
is very crucial in airports with 
shorter runways. Also, pilots can 
estimate headwind, crosswind 
and tailwind component for their 
aircraft for takeoff and landing. 
Likewise, pilot can also expect 
the type of flight whether it is a 
VFR/MVFR/IFR from other TAF 
components such as visibility, 
weather conditions for example, 
rain, fog, mist or haze. Likewise, 
sky condition with cloud cover 
in terms of amount such as 
scatter, broken or overcast help 
on planning for departing and 
destination airport as well as 
give choice on alternate airports 
during emergency.

AIRMET (Airman Meteorological 
Information) and SIGMET 
(Significant Meteorological 
Information) warn pilots about an 
unscheduled hazardous weather 
conditions such as strong surface 
winds, icing and freezing levels, 
low-level wind shear, severe 
icing, turbulence and clear air 
turbulence (CAT). Likewise, wind 
and temperature aloft chart 
depict predicted wind direction 
and speed and temperature at 
different levels. Similarly, low level 
significant weather prognostic 
charts provide pilot with a future 
picture of atmospheric pressure 
patterns and frontal regions with 
areas of low visibility, low ceiling, 
turbulence and icing if exist. 
Satellite image may be past or 
current help in prediction of future 
weather pattern. 

For en route flight plan, these 
reports, charts and pictures help to 
select the appropriate altitude and 
calculate the total flight time, total 
fuel consumption and speed of 
aircraft. Forecast on temperature 
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parameters helps pilot to expect 
and avoid icing level. Pilots can 
expect weather phenomenon 
and decide about the flight. Thus, 
when flying from point A to point 
B, these reports and pictures help 
pilot to plan for appropriate route 
and altitude to fly and determine 
delay, divert and change in route 
of flight. 

Weather forecast can be used 
for making short term decisions 
such as planning flights, expecting 
adverse weather conditions and 
responding with them. Or, for 
making longer term decisions 
in respect to future patterns in 
demand for air travel and fulfilling 

demand in peak season by 
increasing fleet. Weather forecast 
is not only for pilots, aircrafts and 
flights, but also for public, aviation 
industry and airliners. Thus, makes 
aviation more planned, efficient, 
commercial and safe.

In context of Nepal, we have 
both fixed and rotor wing flights 
in different parts of the country. 
Flights would be more planned 
and safe, if local weather such as 
METAR and long term forecast 
TAF for all airports and weather 
forecast for en route and at 
different flight altitude would 
be provided either in website or 
mobile apps. 

Anita Ale Magar is a Pilot 
Captain (fixed wing) 
affiliated with Directorate 
General of Army Aviation, 
Nepalese Army since 2012. 
She holds Commercial Pilot 
Licence (CPL) from Delta 

Qualiflight, USA. She has completed Master of 
Science degree in Meteorology from Tribhuvan 
University. 
 
e-mail: amanita360@gmail.com
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Contribution: SOHAM Desk



VA
RS

H
A

 V
O

L 
1 -

 A
N

N
U

A
L 

IS
SU

E 
20

16

55

The Inter-Governmental Panel 
on Climate Change (IPCC) report 
shows that the magnitude and 
frequency of extreme rainfall 
events are increasing in South 
Asia possibly due to climate 
change (IPCC, 2013). The increase 
in frequency of flooding with 
changing climate variability have 
been ringing warning bells for 
years that the devastating floods 
are not the result of natural 
disaster but, they are obviously the 
result of unplanned urbanization 
and unrestrained construction 
along flood plains. Extreme 
rainfall events are becoming 
increasingly frequent across South 
Asia, causing wide spread urban 
flooding. Attributing disasters and 
the resulting impact to a specific 
driver climate development 
or environmental change is 
exceptionally difficult. But, IPCC 
highlights that climate change 
is an impact on the nature of 
weather-related hazards leading 
to occurrence of more frequent 
and intense extreme events in the 
coming decades (IPCC, 2013). It 

Shobha Kumari Yadav

Extreme rainfall event: 
Lessons for Disaster Risk Reduction for Nepali Urban 
Landscape

will further continue to grow due 
to the extension of development 
activities leading to change in 
climate drivers such as increment 
in temperature and change in 
rainfall characteristics.

Nepal, in an average, receives 
80% of its total rainfall during 
the monsoon season from June 
to September. Cloudbursts, 
landslides, mass movements 
and flash floods caused by the 
swelling rivers take a heavy toll 
of properties and lives disrupting 
livelihood of both urban and 
rural communities across Nepal. 
Intensification of floods are one of 
the predictable impacts of climate 
change and climate instability. 
High intense floods in Nepal are 
example of climate change impact 
due to poor urban planning. 
The 1993 flood of Central Nepal 
measuring 540 mm in 24 hours 
with an intensity of 70 mm per 
hour, 2013 Mahakali River flooding 
and 2014 Karnali flooding had 
severely affected many districts 
of Central, Far-Western and Mid-

Western Nepal respectively. In all 
cases, the rainfall had devastating 
effects caused by human-induced 
factors. 

In urban landscape like Kathmandu 
where, poorly planned roads with 
narrow and congested opening 
along with high population density 
make it extremely susceptible to 
flooding. The Kathmandu valley 
receives an average rainfall of 
1600 mm in a year with a record of 
high intensity of 120 mm per hour 
that lasts for 10 minutes. The rain 
water drained through a number 
of rivers, streams and rivulets 
that discharge into the Bagmati 
River. The occasional torrential 
rain within the valley has caused 
flooding in core areas of the city 
causing loss of life and property, 
especially in those areas which 
is close proximity to rivers. In 
addition, migrants are settling into 
unplanned areas that are located in 
landslides or flooding-prone zones. 
Planners in Kathmandu Metropolis 
and Valley Development Authority, 
therefore, need to consider urban 
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floods a critical hazard during 
planning future development 
projects. Innovative climate-
resilient approaches must be 
incorporated as a part of the 
planning process. It is imperative 
to consider these measures in 
emerging municipalities of Nepal 
as well.

A combination of complex factors 
causes floods. It is, therefore, 
vital to improve the quality of 
the nation’s response to floods. 
In this regards, there is a need 
to re-conceptualize responses in 
order to meet the challenges of 
adapting to floods. New methods 
and tools will have to be devised 
and internalized in the normal 
operation of our societal and 
governmental organizations. 
Establishment of infrastructure 
for day-to-day monitoring to have 
detailed understanding of nature 
and causes of floods is required. 
Information pertaining to geology, 

environment, geomorphology, 
hydrology and land use need to 
be incorporated. The existing 
knowledge of hydrological and 
meteorological characteristics 
further needs to expand by 
strengthening existing national 
network of hydrological and 
meteorological stations. 

Further, institutional capacity to 
forecast the event and, proceed 
for preparedness and support 
need to be strengthened. Like 
wise, the information pertaining 
to flood forecast needs to be 
made available to individuals, 
families and communities at the 
time of disaster. This requires 
the establishment of a sound 
mechanism for data collection, 
analysis and interpretation. 
Moreover, the response to 
flood should be part of planning 
of the daily operation rather 
than post-facto relief. The 
concerned stakeholders need to 

heed on statutory regulations 
and monitoring concerning 
undeveloped flood plains. 
Consequently, there is a need to 
strengthen local bodies through 
political and legal empowerment. 
This will increase extent of 
impartial regulatory functions such 
as formulating rules, policies and 
mechanisms for adjudication as 
required. 

Hence, integrating risk 
minimization strategies in planning 
can help reduce the damage due 
to disasters. Climate and disaster 
resilience should form an integral 
part of national strategies and 
development assistance. So it 
is important to strengthen all 
aspects of climate and disaster 
resilient developments including 
coordinating institutions, risk 
identification and reduction, 
preparedness, financial and 
social protection and resilient 
reconstruction. Proper attention 
should be given to build system 
that offer provision for checks 
and balances and, allow space 
for lateral thinking. Thus, our 
approach should provide the 
society with the pluralism in 
innovation, caution and regulation 
that needs in order to bring 
about steady transition in the 
management of the risks due to 
flooding. 

Shobha Kumari Yadav 
holding M.Sc degree 
from National University 
of Singapore, Singapore 
(Oct. 2006, Environmental 
Management, Environmental 
Technology, Meteorology) 

is a Senior Researcher at Institute for Social 
and Environmental Transition Nepal (ISET-N). 
She is associated with number of research 
activities currently in ISET-N relating to climate 
change adaptation, disaster. She has published 
research papers and articles in newspapers and in 
international journals.

e-mail: shobhasyadav@gmail.com

 Cumulative rainfall on 14th August, 2014 in mid-western region of Nepal
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Nepal, a mountainous country 
comprises with a part of the 
Himalaya in the Hindu Kush region 
is referred to as the water tower 
of Asia (Immerzeel et al., 2010) 
where most of the river flows from 
High Mountains to downstream 
areas in lower land. These rivers are 
nourished by glaciers in the High 
Mountains. There are three main 
river basins in Nepal namely Koshi, 
Gandaki and Karnali originating 
from glaciers and snow-fed lakes.

The perennial nature of rivers 
and the steep gradient of the 
country's topography provide ideal 
conditions and high potential for 
the development of hydropower. 
The potential is estimated at 83,000 
MW, of which half 40,000 MW is 
considered to be technically and 
economically viable (MoWR, 2003).
However, Nepal till date has been 
able to develop only approximately 
680 MW of hydropower (Sangroula, 
2006). But during monsoon 
season, the hydropower turbine 
is mostly affected by siltation 
of water. Research reveals that 

Sanjaya Gurung

Online Sediment 
Monitoring System

operation of hydropower plant 
even for 10 minutes with sediment 
concentration would result in 
repairing cost of about 10 times 
higher than the revenue generated 
during this operation (Bishwakarma, 
2008). If sediment in water can 

be detected before entering into 
the penstock, then the sediment 
erosion of turbine blade can 
be prevented. Thus, the new 
technology “Total Suspended Solid 
monitoring system” serves the 
purpose and reduces the erosion 

RTS Sediment Monitoring System



VA
RS

H
A

 V
O

L 
1 -

 A
N

N
U

A
L 

IS
SU

E 
20

16

58

 Turbidity data of Budigandaki river

problem of turbine and saves the 
maintenance cost.

How is sediment monitoring done?
Water with sediments running 
through turbines cause abrasion. 
These situations generally arise in 
run-of-river hydropower plants that 
are more common type of plants 
in Nepal where the turbines are 
more exposed to sediment erosion. 
It is a fact that sediment causes 
more damage on turbine and cause 
in financial losses. To overcome 
with these losses, estimation of 
sediments concentration can be 
done regularly and periodically 
by measuring turbidity. To avoid 
Turbine Erosion, the estimated high 
concentration of total suspended 
sediment (TSS) can be separated 
from the river leaving only harmless 
fine silts using physical structures, 
the other way is to shut down the 
power plant for a certain period 
when TSS is in high concentration. 
The Optical Turbidity Sensors 
are designed to obtain periodic 
measurements (at 15 minutes 
intervals or more depending upon 

the user requirement) of turbidity 
and present the results in charts 
such as one shown below.
 
Optical turbidity Sensors are 
used for providing estimates of 
suspended sediment concentration. 
These instruments are installed at 
the intake of the power plant. When 
water passes through the sensor, 
laser scattering is measured and the 
scattering is processed to compute 
the turbidity and the sediment 
amount is estimated. 

Time series software is an integral 
part of the system. It displays 
the charts, and it can be easily 
programmed to generate alert 
when concentration of TSS exceeds 
the predetermined thresholds.

This system has the following 
advantages
1.	 Continuous turbidity 

measurement and estimation of 
TSS automatically

2.	 Lab handling cost kept to 
minimum

3.	 Reduces site visit and labor costs 
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Sanima Hydro and Engineering (P.) Ltd.
“Quality Services - Conception to Completion”

Sanima Mai Hydropower Ltd

Sanima Hydro and Engineering (P.) Ltd. (SHEPL) in alliance 
with United Kingdom based Hydropower Engineering Company 
"Hydroplan" is an ISO 9001:2008 certified company. SHEPL is 
providing quality consulting services in the hydropower sector 
for more than 10 years, both in Nepal and internationally. 

SHEPL has been involved in various international projects in 
Laos, Vietnam, Liberia, Pakistan, Afghanistan, Uganda, Kenya 
and United Kingdom.

Completed and ongoing consulting projects:
National Project = 95
International Project = 22
Total = 117

Sanima Mai Hydropower Limited has developed two projects i.e. 
Mai Hydropower Plant (22 MW) and Mai Cascade Hydropower 
Plant (7 MW). Both plants are located in Ilam district, eastern 
region of Nepal. Currently, both plants are running successfully 
and transmitting electricity to INPS through 132 kV Kabeli 
Corridor's transmission lines. 

Sanima Mai Hydropower Limited is the first public company of 
Nepal to issue Initial Public Offering to local people and general 
public during construction period of projects. 

Contact:
SANIMA HYDRO AND ENGINEERING (P.) LTD.
Alakapuri Complex (4th Floor), Narayanchour, Kathmandu, Nepal
P.O. Box 19737, Tel: (977-1) 4446442, Fax: (977-1) 4441277
Email: sanima@sanimahydro.com, Web: www.sanimaengineering.com Contact:

SANIMA MAI HYDROPOWER LTD.
Alakapuri Complex (4th Floor), Narayanchour, Kathmandu, Nepal
P.O. Box 19737, Tel: (977-1) 4446442, Fax: (977-1) 4441277
Email: sanimamai@sanimahydro.com, Web: www.maihydro.com
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HAPPY DASHAIN AND TIHAR 
2073

Wish you all the best 
on the auspicious occasion of 

Dashain and Tihar 2073

May these greatest festivals bring 
all the happiness, prosperity 

and success in every step 
of your life ahead

Society of Hydrologists and Meteorologists-Nepal 
(SOHAM-Nepal)
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!!! WE TREK FOR SCIENCE !!!
The Himalayan Research Expeditions Pvt. Ltd. (HRE) is a government authorized 

trekking company established specifically to provide exclusive trekking and 
research services to researchers, naturalists, and explorers from all over the world. 
HRE is a scientific trek company; which serves the scientist to achieve their scientific 
expedition's goal in the high mountain research. We provide the necessary Porters, 
Guides, Sherpa, and required mountain equipments even Helicopter evacuation in 

case of emergency for scientists to accomplish their task. 

Previously, we have excellent working experiences in the high mountain of Nepal 
with ICIMOD/DHM/KU/TU from Nepal and some international scientists from 

different Universities for Glacier ablation, mass balance study; permafrost mapping; 
Glacier lakes expansions and possible GLOF related studies, and LAPA to climate 

change adaptation which includes the GPR, Bathometric survey, Total station 
survey of the moraines, establishment of weather station , the time lapse cameras, 

installment of ground temperature even in glacier lake lowering project. 

Please contact us for further details:

The Himalayan Research Expeditions Pvt. Ltd.
Scout Building, Lainchaur, Kathmandu, Nepal

Post Box Number: 14284
Landline: +977-1 – 4441358, 4412441

Hotline: 9851105518, 9851057329
Fax: +977 – 1 – 4436337

E-mail:himalayan.research@gmail.com
Web: http://himalayanresearch.com.np
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