
A
s Nepal is going through a phase 
of  economic development, a lot 
of  water resources projects are 
being planned and constructed. 
Unfortunately, the country still 
takes the conventional pro-

ject-by-project approach to develop-
ment, which has its limitations. With 
a river basin approach, many sectors 
like hydrology, climate, ecosystem, 
floods and droughts, erosion and sedi-
mentation, hydropower production, 
irrigation, and upstream and down-
stream linkages, among others, are 
considered in their totality. 

The Government of  Nepal explicitly 
states—in the Water Resources Strategy 
(2002), the National Water Plan (2005), 
and the Nepal Water Resources Policy 
(which is in the process of  being final-
ised)—that proper harnessing of  
available water resources through a 
river basin management approach 
could increase agricultural and hydro-
power productivity and improve the 
economic status of  the country.

For such an approach to work, we 
need solid scientific data and knowl-
edge of  the water resources in a given 
river basin. Current and future sce-
narios of  the basin concerned need to 
be understood carefully. If  the basin’s 
future state can be forecast to a rea-
sonable degree of  confidence, the driv-
ers of  such changes can be identified 
and manipulated to bring about positive 
changes in the development process. 

A watershed model
In this context, an assessment of  the 
implications on the quantity and  

quality of  water due to current and 
future development is extremely 
important, and this is where water-
shed models are crucial. A watershed 
model is a simplified conceptual rep-
resentation of  various water-related 
natural and anthropogenic phenome-
na. Examples include the hydrological 
cycle, which can be approximated 
with a hydrological model; river flow 
dynamics, which can be represented 
by a hydraulic/hydrodynamic model; 
groundwater systems, which can be 
modelled with a groundwater model; 
basin level planning, which can be 
done using a water planning model; 
and hydropower production and ener-
gy planning, which can be character-
ised by a hydropower model. 
Watershed models vary in their basic 
forms and structures, and functionali-
ties and capabilities, depending on the 
availability of  data and their uses. 

Understanding hydrological regime, 
water supply and demand scenarios, 
and associated changes is key to the 
assessment of  water availability to 
support strategic planning for a given 
basin’s development. Watershed mod-
elling with a river basin approach 
helps collective decision making and 
coordination among key water sec-
tors. The Koshi Basin Programme, an 
initiative at the International Centre 
for Integrated Mountain Development 
(ICIMOD), conducted a study from 
2012 to 2016 with the International 
Water Management Institute (IWMI), 
with the aim of  arriving at such an 
understanding. The study was  
conducted in several locations on the 
transboundary Koshi River Basin, and 
was modelled using a popular  
hydrological model, Soil and Water 
Assessment Tool (SWAT), and a basin 
level planning model, Water Evaluation 
and Planning system (WEAP). 

Results obtained from the SWAT 
model show that the spatial variation 
of  precipitation, evapotranspiration 
and available water within the Koshi 

Basin is significant. There are large 
temporal variations in water balance 
components. Results of  the study 
depict higher precipitation and water 
availability in the southern part of  
the basin compared to the northern 
portion. Water is available in surplus 

during the monsoon with characteris-
tic flooding in the Tarai in Nepal and 
Bihar in India. 

On the other hand, there is acute 
shortage of  water in many parts of  
the basin during the dry period. 
Further, seasonal and inter-annual 

variability in water availability are 
expected to amplify in future climate 
scenarios. More than 50 percent of  the 
basin is projected to see an increase in 
precipitation and consequently, the 
availability of  water. The middle part 
of  the basin (hills) is most affected 
while the uppermost part of  the basin 
(mountains) is the least affected.

Holistic river basin concept
WEAP results also confirm that, at the 
annual scale, the Koshi River Basin is 
not a water-deficit basin. Agricultural 
demands rank highest, followed by 
domestic and industrial demands. 
Results further show that the con-
struction of  all 11 hydropower pro-
jects proposed by the Japan 
International Cooperation Agency 
(JICA) in the mid-80s can increase 
hydropower productivity and aid 
socio-economic development in Nepal. 
If  these projects are operated to their 
fullest potential, about 30,000GW 
hours of  hydropower could be gener-
ated annually in the basin. This is 
about 17 times the total energy Nepal 
imported from India in the fiscal year 
2015-16, and will lead to the possibility 
of  exporting surplus energy. 

A holistic river basin concept based 
on strong scientific data and knowl-
edge backed by research is necessary 
for the sustainable and speedy devel-
opment of  the water resources sector of  
Nepal. In this context, watershed mod-
els can be extremely useful in providing 
meaningful information about water 
availability, hydropower generation, 
supply-demand scenarios, extreme 
events such as floods and droughts, 
and collective decision making, as has 
been done for the Koshi River Basin.

Bhattarai is a Water Resources 
Modeler at Water Modeling Solutions 

Pvt Ltd; Nepal is a Water and  
Climate Specialist at International 

Centre for Integrated Mountain 
Development  (ICIMOD)
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Letter to the 

EDITOR
COVER ALL YOUTHS
n The fourth education fair was 
inaugurated with the motto of  
‘Excellent Education within 
Nepal’ (‘Kantipur Hissan edu-
cation fair begins at 
Bhrikutimandap’, June 17, 
Page 3). The recent SEE stu-
dents will benefit from this fair 
where they can get advice on 
available courses, education 
quality, infrastructure and facili-
ties, and fee structures. It is a 
platform to help students realise 

their goals.
It is believed that Kathmandu 

still controls resources and holds 
power, and the HISSAN fair is 
also found to target students of  
the Capital. Most colleges are 
confined to the urban and semi 
urban areas around Kathmandu, 
but not all the students who sat 
for the SEE are able to join col-
leges in the city. Many students 
from rural areas are confused 
about choosing their faculty for 
the +2 levels. It would be mean-
ingful when this umbrella asso-
ciation covers all youth groups 
who are seeking knowledge 
about higher education. This 
sort of  fair should be conducted 
in different parts of  the country 
to give all rural students knowl-
edge about quality education.

Shobha Adhikari,
Purano Naikap

POLITICAL ACUMEN
n It is unfortunate to see politi-
cal parties bargaining for their 
own interests rather than for the 
nation’s. After the second peo-
ple’s movement, parties wasted 
almost 11 years in political bick-
ering and they were not able to 
hold local level elections for 
almost 20 years.

However, the Dahal-led gov-
ernment should be credited for 
successfully holding the first 
phase of  local level elections in 
three provinces. The second 
phase of  local elections in the 
remaining four provinces were 
scheduled to be held on June 15 
but have been deferred until 
June 28 (‘Phase II local polls 
to be held on June 28’, May 
31, Page 1). This will help the 
Election Commission (EC) com-
plete all the necessary prepara-
tions and will enable the 
Rastriya Janata Party Nepal 
(RJPN) to officially register its 

party in 
the EC 
and 
obtain 
its elec-
tion 
symbol.  

The 
RJPN 
seems 
unde-
cided 
about 
partici-

pating in the polls (‘RJP-N fall-
en between two stools’, May 
31, Page 1). However, there 
seems to be no other option for 
the RJPN than to be flexible in 
its political standing and let vot-
ers exercise their voting rights. 
Alternatively, there has to be 
some face-saving political way 
out for RJPN to participate in 
the second phase of  local elec-
tions. For this, the UML needs to 
soften its political stand and 
help the government to bring the 
RJNP on board. Otherwise, the 
chances of  holding the local 
polls in four provinces on the 
rescheduled date will be slim. It 
is hoped that the political parties 
will use their political acumen 
and come to a consensus for 
holding all the remaining elec-
tions—local, provincial, gener-
al—within January 2018.

Rai Biren Bangdel, 
Maharajgunj
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Water management
River basin management approach could increase agricultural and hydropower productivity to improve Nepal’s economic status 
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N
epal is an agrarian mountain-
ous country situated in the 
central Himalayas, with an 
altitude ranging from 60m to 
8848m. Within this climatic 
range, the mountain ecosys-

tem of  Nepal nurtures around 118 
ecosystems, 75 types of  vegetation 
and 35 types of  forest. Nepal also 
has 3,252 glaciers that encompass 
an area of  5323sq km. However, the 
mountains of  Nepal are geograph-
ically fragile and are extremely 
susceptible to the profound effects 
of  climate change. With the accel-
eration of  climate change, Nepal 
could potentially be a target of  its 
effects. The challenging land 
topography and poor socio-eco-
nomic conditions make the coun-
try highly vulnerable to climate 
change. Over the years, Nepal has 
experienced a rise in average tem-
perature. The temperature trends 
from 1975 to 2005 show an annual 
rise of  0.060C. Furthermore, the 
mean annual temperature of  
Nepal has been projected to 
increase between 1.3-3.8C by the 
2060s and 1.8-5.8C by the 2090s.

Dire warnings
The effects of  extreme warming 
can present a number of  difficul-
ties to vulnerable communities 
residing in the mountainous areas 
of  Nepal. One of  the major impli-
cations of  climate change is the 
increased possibility of  GLOFs 
(Glacial lake Outburst Floods). 
The glaciers in Nepal are retreat-
ing at a rapid pace—60m annually. 
And if  the increase in temperature 
surpasses 1.5C, the retreating ice 
could result in floods further 
downstream. So far, Nepal has 
experienced 14 GLOFs, and an 
additional 20 glacial lakes in Nepal 
have been characterised as “poten-
tially dangerous”. 

The effects of  GLOFs can create 
other major problems, like a slump 
in tourism in the country. Since 
certain groups in Nepal are heavi-
ly dependent on tourism, distur-
bances can increase the rate of  
unemployment and eventually 
weaken the economic status of  the 
country. In addition, GLOFs also 
pose problems in sustaining liveli-
hood in the mountains, thus push-
ing groups into poverty and also 
causing an extinction of  biodiver-
sity. One of  the major  

occupations of  people living in the 
mountainous regions is agricul-
ture. The erratic precipitation trig-
gered by climate change can have 
adverse effects on agricultural pro-
ductivity and even lead to famine. 
Due to the difficult topography, 
mountain regions are  isolated and 
hard to access. These mountain 
communities are extremely  
vulnerable as it is very difficult for 
them to receive immediate relief  
in times of  disaster. 

Apa Sherpa, a living legend and 
acclaimed mountaineer, has scaled 
Everest a record-breaking 20 
times. Sherpa was once a farmer 
but decided to change profession 
and become a mountaineer after a 
GLOF swept away his home and 
farm in 1985. According to a 2013 
study on GLOFs that was pub-
lished in PLOS ONE, “In the 
Himalayas, catastrophic risks of  
GLOFs have increased in recent 
years because most Himalayan 
glaciers have experienced remark-
able down wasting under a warm-
ing climate”. Evidence suggests 
that the extreme warming of  the 
planet and erratic rainfall  
can be blamed for this. The moun-
taineering community has been 
shattered by warnings from vari-
ous research studies that claim 
that mountains like the iconic 
Everest may be unclimbable in the 
near future. 

Need for policies
Despite the dangers of  climate 
change and its effects on the moun-
tains of  Nepal, the issue of  moun-
tain environments hasn’t been 

adequately addressed in interna-
tional policy deliberations. Active 
collaboration of  the international 
community along with an immedi-
ate response to limit the increas-
ing trend of  temperature below 
1.5C can ensure the successful 
future of  the mountain ecosystem. 
Developing countries like Nepal 
should appeal to the international 
community to collaborate and 
establish a common platform to 
discuss mountain concerns.

On the brighter side, active par-
ticipation of  local communities 
and many local organisations like 
SPCC (Sagarmatha Pollution 
Control Committee) have geared 
up to strengthen the adaptive 
capacities of  the mountain ecosys-
tem and increase the climate resil-
iency of  the local communities. 
Concerned local authoritative bod-
ies have been active in the strict 
implementation of  rules along 
with regular assessments of  forest 
sustainability. The collaboration 
between locals and the Nepal 
Army’s engineering department 
has resulted in a successful con-
struction of  a controlled drainage 
system in the Imja lake. With the 
instalment of  this dam, the persis-
tent fear among locals has been 
alleviated. If  activities such as 
these continue, the mountain  
ecosystem and the vulnerable  
communities in the mountainous 
regions can overcome the effects 
of  climate change. 

Sherpa is a WWF Nepal Scholar  
on the United States Youth  

Advisory Council

Climate crisis
Extreme warming can present a number of  

difficulties to communities in mountainous areas

W
omen empowerment implies the abil-
ity of  women to take decisions about 
their life and work; it also implies 
the provision of  equal rights in all 
spheres, be they personal, social, eco-

nomic, political or legal. It is a much-
talked about issue today. Women are 
increasingly becoming empowered and 
deciding the course of  their life to realise 
their full potential. 

Women are steadily gaining control over 
their lives, working alongside men and 
making their own decisions about their 
education, career and lifestyle. From urban 
areas to remote towns and villages, work-
ing women are now making their voices 
heard. They are no longer willing to play 
second fiddle to their male counterparts. 
Educated or not, they are asserting their 
social and political rights and making 
their presence felt, regardless of  their 
socio-economic backgrounds.

Striking a balance
There has been a steady increase  
in the number of  working women. This 
has given them confidence to lead their 
own lives and build their own identities. 
They are successfully taking up diverse 
professions and proving that they are sec-
ond to none. But while doing so, women 
also take care to strike a balance between 
their commitment to their profession and 
to their home and family. Many of  them 
are playing multiple roles as mothers, 
daughters, sisters, wives and working pro-
fessionals with remarkable ease. No one 
can ever ignore the importance of  the role 
of  a mother, sister or a daughter. At the 
same time, women have also established 
themselves as equal contributors in man-
aging their home finances. 

Women empowerment is a process of  
enhancing women’s control over society’s 
resources. In any nation, women empower-
ment can be measured by the extent of  
their involvement in social, economic and 
political fields. Women can be said to be 
truly empowered only when various fac-
tors such as the self-worth of  women, their 
right to control their own lives and their 
ability to bring about social change are 
addressed simultaneously.

Women empowerment, in the truest 
sense, will be achieved only when there is 
an attitudinal change in society. There 
needs to be a change whereby women are 
treated with respect, dignity, fairness and 
equality. We are living in an age where 
women the world over are working shoul-
der-to-shoulder with men. They are now 
empowered to make decisions about differ-
ent aspects of  their life and profession. 
This enables them to lead their lives with 

self-esteem, dignity and freedom—financial 
and otherwise.

Empowerment acts as a powerful tool 
against exploitation and harassment. 
Without women’s empowerment, we can-
not remove injustice, gender bias and ine-
quality. If  not socially and economically 
empowered, women cannot develop their 
own identity.

Positive changes
Due to long-prevailing gender discrimina-
tion and dominance of  men in Nepali  
society, women have been suppressed.  
They have also been victims of  violence 
and discrimination. In rural areas, the con-
dition of  women is far from satisfactory 
and their contribution to the economy is 
negligible. Though they represent almost 
50 percent of  the population, they have not 
been given equal opportunities. Nepal can-
not prosper as long as its women are dis-
criminated against. 

Positive changes can now be seen and 
the patriarchal system of  society is gradu-
ally losing its hold. Women are now claim-
ing socio-political rights for themselves. 
Successive governments have implemented 
various constitutional and legal measures 
to help women lead purposeful and mean-

ingful lives. There is an increasing aware-
ness about women’s rights, which is evi-
dent in the emergence of  several NGOs 
and self-help groups. At the individual 
level too, women are now breaking the 
shackles of  suppression and making their 
voices heard. But unless there is attitudi-
nal change in society towards women, 
merely arming them with legal and  
constitutional rights will be inadequate. 
There is still a need for eliminating the 
patriarchal mindset.

Contemporary societies across the world 
have undergone major social and economic 
transformation. However, some of  these 
processes have augmented gender imbal-
ances in which women remained the ulti-
mate sufferers. This needs to be remedied 
through inclusive participation. For suc-
cessful modernisation of  society, it is 
important to empower women on all 
fronts—social, economic and political. 

Bhattarai works in the Human Resource 
Department at Kantipur Publications 

Women power
Arming women with legal and constitutional rights is  
inadequate without an attitudinal change in society
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n Dudh Koshi River has been widely used for hydropower, irrigation and livelihood purposes PC Santosh Nepal.

n The East Rongbuk glacier, photographed in 1921 by E.O. Wheeler and in 2008 by David Breashears.


