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Abstract

Climate change is difference in earth’s climate over time; it is largely caused by human activities
which causes a serious threat to nature and people now and in the future too. Global temperature
increased rapidly by four degrees Celsius. Climate change effects the water cycle and precipitation.
Due to higher average temperatures and warmer air that can hold too much water, which can cause
heavy precipitation and possible flooding.

Nagarjun is the municipality which lies in the Kathmandu District (Bagmati Pradesh) of Nepal. It
consists of Village development committees, Bhimdhunga, Ichangu Narayan, Ramkot, Syuchartar
and Stapaila. Nagarjun Municipality has in total 67420 populations along with 16746 households.
The Major sources of drinking water are public water supply, well, springs and stream water. It
depends on the sewer system more than half population able to access it but it has lack of treatment
facilities for waste water and faecal sludge. These things are directly discharge through Manmati
and Bhadramati Rivers.
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Introduction

Water is very essential thing for the survival of life. It plays an important role in our daily
life. We live in watery place in which 2.5% of fresh water where as 97.5% of saline water.
The naturally occurring water is called fresh water for example ground water, Glaciers,
Lakes, Rivers, Surface fresh water, ponds etc. where a seawater and brackish water is called
saline water for example oceang[1]. National action plan on adaptation (NAPA) has been
formulated in Nepal to mitigate and adapt to the impacts of climate change [2].In 2017,
major greenhouse gases such as carbon dioxide, methane and nitrous oxide breaks the
record of the past. This precipitation extreme is sometimes also called “ drought and deluge”

[3].

Problem Statement

Nagarjun is the municipality which lies in the Kathmandu District (Bagmati Pradesh) of
Nepal. It consists of Village development committees, Bhimdhunga, Ichangu Narayan,
Ramkot, Syuchartar and Sitapaila. It has 10 wards with population of about 67420 according
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to 2011 Nepal censuses and area of 29.8 km?[4]. There is deficiency of remedy facilities for
waste water and faecal dudge. At last, the waste water discharges through Manmati and
BhadramatiRivers [5].The water quality of Bagmati River found to be more organic
pollutants and the drinking water status of Kathmandu is found to be poor quality as it
contains E-Coil with less Mg but the PH value is maintained [6].

Literature Review

Now a days the populations of the world increasing day by day. Due to which the
urbanization, water pollution and deforestation also increase rapidly which induced to the
decrease the world' s fresh water resources. The present study is meant to review the present
state of our water resources and therefore the global climate change problem and to detail
the challenges in addressing the impacts on water resources [7].From The impact of
temperature change on global river flows and water temperatures which identify regions for
critical of freshwater ecosystems and water uses [8]. The lack of information in micro
pollutants occurrence and its impact in climate change and treatment efficiency. Water
borne diseases highly induced by the climate change which is rarely studied at temperate
countries[9].

Concept of fresh drinking water resource utilization and sanitation

Water is essentia for every form of life on earth. The population of the world increasing day
by day but the water resources remains constant [10]. Most of the countries can save water
by importing most of their food and electricity from the other countries. This virtual water
tends helps them to save the water in no time which then used for higher social and
economic return for the future [11]. It is needed to develop innovative technologies, to
implement successful water reclamation and reuse projects [12].

Review of model of fresh water, climate change and sanitation

Now days, the interest in ecosystem services has growing rapidly among government
agencies, NGO's and business community. It entailing freshwater including flood control,
hydropower and water supply as well as carbon storage and sequestration which have
received the much focus towards scientific and on the ground application. [13]. Due to the
impacts climate change, the population, infrastructure and ecology of cities also at risk zone.
We need higher resolution weather data for testing of future performance of building, urban
drainage and water supply system at city area[14].

The climate change due to the human is unavoidable. Due to the higher water resistance in
lower flows of rivers and lakes also enhance the potential for toxic algal blooms and reduce
dissolved oxygen levels. The storms also cause the climate change by flushing nutrients
from urban and rural areas that terminates drought periods [15].The empirical economic and
political economic research on the water management institutions are the important theme in
adaptation or mal adaptation to climatechange [16].

There is a genera consensus that temperature change is an ongoing phenomenon.
Groundwater is going to be vital to alleviate a number of the worst drought situations. This
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paper analysis relation between the temperature change and ground water to mitigate the
likely impacts [17].

Due to the increase in CO, and other gases in the atmosphere the climate change occurs
which induces the hydrologic balance and water resources. Such changes raise the
likelihood of environmental and socioeconomic dislocations, and that they have important
implications for future water resources planning and management[18].

Due to the continuous changes in the hydro environment the urban areas are facing water
scarcity problem and increases day by day. It consists of |least cost design objectives. People
driven levels of service have four design parameters which have duration; timings; pressure
and connection type for locations [19].

Global problem and response on drinking water and sanitation

There are enough water resources in South America both per capita and per area. However,
the water scarcity is increasing rapidly by increasing urbanization and rapid economic
growth due to high water demanding industries for example mining and agriculture. The
wastewater discharge pollution also largely under control. The water consumption rate is
double in United States then the central Europe [20]. Water resource development,
Structural flood control, and Centralized drinking and wastewater treatment are the major
challenges which are face by the water resources manager of USA in 20™ century. But now
they uses to prevent the ground water contamination which restore of aquatic ecosystems
and promote the ecosystem services[21].

In Denmark, the contingent valuation survey approach is used for the water quality
improvements. The implementation of recent water quality legislation by European Union
addressing the potential problem in Eutrophication of estuarine and coastal waters. They
have action plan for improvement of ecological status of the Randers Fjord for benefits and
cost of reduced eutrophication of it [22].

In the South Africa too there is ground water drought issues. The drought-relief drilling
programs, the general lack of routine monitoring and the need for longer term analysis and
assessment of groundwater systems are the magjor difficulties in South Africa[23].

The China aso facing the strategic issue in the national sustainable development due to the
climate change and its impact on water resources security. The study of the water resources
vulnerability and secure the water resources security is two important tools [24]. The surface
water resource development increase by 91% over current levels. By using the scientific and
technological tools increases the water use ratio, management of water, conservation of
water resources and environment and increase the study of water saving techniques [25].

In India also due to the unplanned development of surface and groundwater resources,
haphazard disposal of municipal and industrial wastes and application of agricultural inputs
induced the water quality deterioration, problem in water management and preservation. The
agro climate and the hydrological cycle has been changed due to the human activities of
India such as cropping pattern, land use pattern, irrigation and drainage[ 26].
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Although Australia is a continent of extreme water resources the people of tropical north
relative abundance whereas the people of south have relative scarcity of water resources in
addition both are affected by wet and dry seasonal climatic conditions. In south over
allocation of surface and ground water supplies and increase use of water from irrigators,
urban, industrial and mining users which impacts on the health of rivers and environments

[27].
Regional problem and response on drinking water and sanitation

It is the truth that, “ There is water everywhere but not a drop to drink”. Nepal is one of the
most plentiful water supply country and then Bhutan along with the Maldives are the three
least developed countries in the Asian region but the facilities of safe drinking water and for
excreta disposal can be woefully inadequate [28]. The review must be done for general
guidelines and global problem of drinking water quality and various water treatment
technologies which is applicable for increasing the quality of drinking water in the
developing countries [30].About 90% of household’s water is dependent on rain water as a
principal source of drinking water and 30% of population induced from the drinking water
scarcity [31].The water contaminated with fecal bacteria is due to cross contamination and
water handling mechanism of stored water pollution which is used to develop a hygiene
intervention study [32].

In Southwest Sri Lanka, The safest source of water considered is piped network supplies,
public taps, and private wells. About 72% of households consider public taps to be safe,
some on public wells, rivers, lakes and streams. Most of the households used water after
boiling or filtering water before drinking it in Sri Lanka [33].

National problem and response on drinking water and sanitation

Due to the poor infrastructure and high population growth rate in Nepal, there is a
challenging to achieve the six targets of United National Sustainable Development Goal of
water and sanitation for all people. There is the mitigation option too such as rain water
harvesting, use of ground and surface water resources and water demand side management
[34].

There is 71% of all water sources have poor water quality and 91% of water used by the
poorest quintile have contaminated by E.coli bacteria. Only 25% of water supply is fully
functioning [35].In total 11318 drinking water projects running in that districts in which
4530 projects suffered damages and 945 projects ceased completely due to earthquake. The
worst damage recorded in Sindhuli, Sindhupalchowk and Kavre [36].

Lakuribhanjyang liesin the Lalitpur District which is 22km from Kathmandu which consists
of vulnerable Tamang group. It work with the community to increase the awareness of risk
carried out by the dirty water, poor hygiene practices and open defecation to minimize the
risk [37]. It can treatment the water source from Godavari River which is aso the surface
water for 1350 households in the communities by using the tube settler , slow sand filter and
chlorination technology[38].
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There are several small projects made by locals for drinking water but are not well managed
[39]. They formed alocal Water Users Committee for the maintenance of the drinking water
collection and distribution which collect NRS60 per month as a maintenance fund for
ensuring the system [40].

In every year of monsoon, the residents of Pokhara facing the murky drinking water. It
supplies about four crore liter water to the locals from the Mardi River per day but the
requirement is five crore liter water per day [41]. The pipeline expansion project has been
stopped due to the lack of funds. It started to works for installing DI pipes in Pokhara to
address the increasing need for drinking water in the city [42].The water crisis occursin the
residents around the Lakeside area .But the private water company fulfill the unprecedented
shortage of water in that area by drawing boring water and selling them at excessive

prices[43].
Local problem and response on drinking water and sanitation

Nepal is standing among the top ones in terms of water resource globally. Unfortunately the
water scarcity problem is amajor issue. The Melamchi water project is hope for resort water
crisis in Kathmandu valley [44]. Kathmandu Upatyaka Khanepani Limited (KUKL) is the
main company which can undertake and manage the water supply and sanitation system in
Kathmandu valleyKUKL has 10 Branch Offices for production and operation of drinking
water supply among which Tripureshwor Branch Supply the drinking water in Kathmandu
Municipality (ward no 11,12,1,14,20,21,22,23) and Nagarjun Municipality (ward no
4,5,12,13,14) [45].

Study Area

Nagarjun Municipality has in total 67420 populations along with 16746 households with
total number of 10 wards.. The Major sources of drinking water are public water supply,
well, springs and stream water. Nagarjun Municipality of Kathmandu district Nepal as
shown in figure 1. Various water resources were used to serve as a source of water in the
past. The study focuses the effect on drinking water and sanitation on this municipality due
to climate change.
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Figure 1 : Map of Nagarjun Municipality
(Source: http://www.nagarjunmun.gov.np/en)
Melamchi Water Supply Project:

The main aim of this project is to supply drinking water to Kathmandu Valley by
170,000,000 liters of water per day which was started in 1998 and fully completed in
2021[46].That project financed by Japan and the Asian Development Bank in which 57% of
the cost is loan, 16% from grant and rest 26% financed by government of Nepal [47].But
unfortunately, the destructive Melamchi flooding occurs this June 2021, which damage the
Melamchi water Supply Project and hundreds of families were displaced by this flooding.

Kathmandu UpatyakaKhanepani Limited (KUKL)

It isthe main water utility operator in the Kathmandu Valley. It also operate and manage the
Melamchi Drinking Water Project to Kathmandu valley. Month-wise Average Daily Water
Production (Source Based) for F.Y. 2076/77.
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(Million Liters per Day)

Months Surface Ground Total
Shrawan 82 59 ar.or 11966
Bhadra 92 52 arz4 129 85
Ashwin 98 45 3451 132.96
Kartik 8660 w7 12339
Mangsir 8127 36.47 117.73
Paush 7222 3so9 111.21
Magh T0.57 3953 11016
Falgun 6562 ars3 103 45
Chaitra 63,59 3965 103.34
Baisakh 5989 4055 100.44
Jestha 7293 4074 113,67
Asadh §1.39 4283 104.23
Average Production 75.65 3852 11417

Figure 2: Source KUKL annual report, 2077

Month-wise Average Daily Water Production for F.Y. 2076-77
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Figure 3: Source KUKL Annual Report, 2077
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In the past, Stone Spout was generally used for drinking water to the community and there
are in total 237 Stone Spout available in Kathmandu Valley. In the ancient time, the
irrigation canals are used for recharging the ground water in this valley [48].

Conclusion

As the climate change rate increases rapidly globally, it effects the human life and habitat
directly and indirectly. The average water consumption rate increased day by day due to the
urbanization of the land and the population growth. Due to the expansion of the road also
causes the climate change and water scarcity problem. Some other facts is due to the
unmanaged ground water extraction process also causes the scarcity of water in the
Nagarjun Municipality of Kathmandu valley. The Major sources of drinking water are
public water supply, well, springs and stream water. It depends on the sewer system more
than half population able to access it but it has lack of treatment facilities for waste water
and faecal dludge. These things are directly discharge through Manmati and Bhadramati
Rivers.
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