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Abstract- Urbanisation and climate change are directly linked to
each other. This is because urbanisation accelerates human
activities that result in emission of greenhouse gases which are a
major cause of climate change. Both climate change and
urbanisation have catastrophic impacts on natural resources,
especially water resources; whereby affecting the management of
the same. The impacts of climate change and urbanisation on
water availability and water quality affect many sectors,
including energy production, infrastructure, human health,
agriculture, and ecosystems. The impacts of these two
phenomena on water resources management are also similar; and
or linked to each other.
Index Terms- Urbanisation, Climate Change, Water resources,
Asia
I. INTRODUCTION
Urbanisation is defined as the increase in the proportion of
people living in towns and cities. It can also be defined as the
process whereby a society changes from a rural to an urban way
of life. (MeSH, 2017). People move from rural areas to urban
areas for various reasons such as escaping from poverty, seeking
employment and desire to live a better and modern life. The
reasons vary depending on the country and other factors. The
urbanisation trends are changing the landscape of human
settlement, with significant implications for living conditions, the
environment and development in different parts of the world; it is
clear that Urbanization and growth go hand in hand, and no one
can deny that urbanization is essential for socioeconomic
transformation, wealth generation, prosperity and development.
Climate change on the other hand is described as the change of
weather conditions which is attributed directly or indirectly to
human activity that alter the composition of the global
atmosphere and which is in addition to natural climate variability
observed over comparable time periods. This is manifested in
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unpredictable weather conditions throughout the year; that may
go to extremes.
Water is one of the most importance resource in the world.
Human, animal and plant life depend on it. Not all the available
water is useable, but only the freshwater which according to
(USGS, 2016) is just 2.5% of the Earth’s water. Human beings
need freshwater for domestic, agricultural and industrial use. The
availability of water therefore is vital to human, animal and plant
survival. On the contrary, availability of too much water causes
catastrophic impact on human, animal and plant life. Thus Water
resources are important to both society and ecosystems. We
depend on a reliable, clean supply of drinking water to sustain
our health. We also need water for agriculture, energy
production, navigation, recreation, and manufacturing. Many of
these uses put pressure on water resources, stresses that are likely
to be exacerbated by climate change and urbanisation. There is
therefore need to have particular attention on all the world
phenomena that contribute to availability of either too much or
too little water resources.
Climate change and urbanisation affect each other in many ways
and as well pose similar or related impacts on water resources
management. This paper reviews the impact of climate change
and urbanization on water resources management.
II. The Status and Trend of Urbanisation, Climate
Change and Water Resource
A lot of research and reviews have been done and documented
on the impact of Urbanisation and Climate change on water
throughout the world. This is mostly because the two are
threatening the availability and quality of one of the most
important resource on earth, water. Both climate change and
urbanisation are equally imposing mainly negative impact on
water resources management. Climate change, water, poverty
and livelihoods are intimately intertwined in the developing
world where climate change is likely to be experienced primarily
as increased variability in rainfall and availability of water.
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Particularly vulnerable to these climatic changes are the rain
fed agricultural systems on which the livelihoods of a large
proportion of the region’s population currently depend. As
agricultural livelihoods become more precarious, the rate of
rural–urban migration may be expected to grow, adding to the
already significant urbanization trend (Serdeczny et. Al., 2017).
It is no coincidence therefore that climate change has become a
pressing international development agenda simultaneously with
urbanization, offering many opportunities for climate change
adaptation, mitigation and disaster risk reduction. Between 1950
and 2005, the level of urbanization increased from 29 per cent to
49 per cent, while global carbon emissions from fossil-fuel
burning increased by almost 500 per cent (World Cities Report,
2016).
There are many ways in which urbanisation affect water and the
Environment as a whole. Urban populations as a result of
urbanisation, interact with their environment. Urban people
change their environment through their consumption of food,
energy, water, and land. And in turn, the polluted urban
environment affects the health and quality of life of the urban
population. (Torrey B., 2004). Urbanization, according to
(Torrey B, 2004), also affects the broader regional
environments. Regions downwind from large industrial
complexes also see increases in the amount of precipitation,
air pollution, and the number of days with thunderstorms;
which in turn has a great impact on the water levels and
quality.
Urbanisation is also to an extent an effect of increased population
around the world. Across Africa, the United Nations is
projecting a population increase from about 1 billion in 2011 to
over 2 billion in 2050 and over 3 billion in 2100 (UN, 2011).
With this increased population, one implication of the changing
climate is that rising temperatures will not only increase food and
water stressors but also increase broader population scale water
insecurity. Again an increase in human population leads to a rise
in human encroachment into flood plains; this coupled with and
lack of flood response plans increase the damage potential. The
observed increase in precipitation intensity and other observed
climate changes, e.g., an increase in westerly weather patterns
during winter over Europe, leading to very rainy low-pressure
systems that often trigger floods (Kron and Berz, 2007), indicate
that climate change might already have had an impact on the
intensity and frequency of floods. Changes in rainfall variability
over space means that although some areas will experience
increases in rainfall, many will receive it in the form of intense
precipitation events, especially in tropical and high-altitude
regions (Bates et al., 2008).
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Climate change affects water resources management in a
sense that it leads to either too little or too much water. In
many areas, climate change is likely to increase water demand
while shrinking water supplies. This shifting balance would
challenge water managers to simultaneously meet the needs of
growing communities, sensitive ecosystems, farmers, ranchers,
energy producers, and manufacturers. The impact of climate
change on water resources management therefore include
Drought, floods and reduced groundwater levels, water
pollution and increased water demand.
Drought
Climate change has over the years led to extended dry spells in
otherwise rain season. This leads to general shortage of water for
Agricultural, industrial as well as household use. Since fresh
water bodies are not evenly distributed world over, drought
causes a major disturbance for communities that reside in areas
far away from the major water bodies. Suh communities start
scrambling for the little available water or they resort to
migrating to other places where there is water. In the same line
climate change increases the evaporation rate as a result of
extended sunny days leading to loss of even more water.
Increased evaporation rates are expected to reduce water supplies
in many regions. The greatest deficits are expected to occur in
the summer, leading to decreased soil moisture levels and more
frequent and severe agricultural drought. More frequent and
severe droughts arising from climate change will have serious
management implications for water resource users. Drought can
cause coastal water resources to become more saline as
freshwater supplies from rivers are reduced. Water infrastructure
in coastal cities, including sewer systems and wastewater
treatment facilities, faces risks from rising sea levels and the
damaging impacts of storm surges (CCSP 2008).
Draught leads to water shortage. The Indian water crisis in 2016
is a good example. 330 million people were affected in India in
2016 (BBC, 2016). India is heavily dependent on monsoon rains,
which had been poor for two years in a row

III. Impacts of Climate change on Water Resources
Management
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Due to extended dry spells in the rain season as a result of
climate change, the ground water is not recharged for a period of
a one year or more. This means that water table levels keep on
decreasing; as such some existing wells will not be deep enough
to get water and might run dry.
Additional effects of global climate change that have important
implications for water resources include increased evaporation
rates, a higher proportion of precipitation received as rain, rather
than snow, earlier and shorter runoff seasons, increased water
temperatures, and decreased water quality in both inland and
coastal areas.
Reduced groundwater levels mean that the water becomes
inaccessible for human, animals and plants; hence making
survival difficult. Governments around the world it this situation
thus find it difficult to supply water to their citizens, as a result of
the depletion of the main source; groundwater. A good example
is China; it is said that he most developed Chinese cities rely on
groundwater, which is being overexploited by 22 billion cubic
meters per year. (Batemane, 2014)

Tankers and trains were used to deliver water to the communities
to save their lives.
Floods
Due to climate change, surface temperatures are expected to
increase the proportion of winter precipitation received as rain,
with a declining proportion arriving in the form of snow.
A variety of climatic and non-climatic processes influence flood
processes, resulting in river floods, flash floods, urban floods,
sewer floods, and glacial lake outburst floods (GLOFs) and
coastal floods. These flood-producing processes include intense
and/or long-lasting precipitation, snowmelt, dam break, reduced
conveyance due to ice jams or landslides, or by storm. Floods
depend on precipitation intensity, volume, timing, phase (rain or
snow), antecedent conditions of rivers and their drainage basins
(e.g., presence of snow and ice, soil character and status (frozen
or not, saturated or unsaturated), wetness, rate and timing of
snow/ice melt, urbanisation, existence of dykes, dams and
reservoirs).
Floods in both rural and urban areas cause destruction of human,
animal and plant life. Floods among other things destroy water
conservation structures such as dams, wells and pipes. This
therefore shows that floods due climate change render the
management of water resources very difficult.

Water Pollution
Climate change also greatly compromises water quality. Water
quality suffers in areas experiencing increases in rainfall. For
example, in the Northeast and Midwest increases in heavy
precipitation events could cause problems for the water
infrastructure, as sewer systems and water treatment plants are
overwhelmed by the increased volumes of water. (USGCRP,
2014). Heavy downpours increase the amount of runoff into
rivers and lakes, washing sediment, nutrients, pollutants, trash,
animal waste, and other materials into water supplies, making
them unusable, unsafe, or in need of water treatment.
Increased Water Demand
Climate change also leads to increased temperatures. As
temperatures rise, people and animals need more water to
maintain their health and thrive. Many important economic
activities, like producing energy at power plants, raising
livestock, and growing food crops, also require water. The
amount of water available for these activities may be reduced as
Earth warms and if competition for water resources increases.
This poses a huge challenge to water managers.
IV. Impacts of Urbanisation on Water Resource
Management; a case of Shanghai City in China
Just like Climate change, Urbanisation also has great impact on
water resource management. The interesting part is that
urbanisation also contributes to climate change in some way. The
impact of urbanisation on water resources management thus
include leading to water scarcity, water pollution, urban

Reduced groundwater levels
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waterlogging and waterway flushing. All these make it difficult
to manage this precious resources, water.
Water resource Scarcity due to Increased Demand and
Consumption
As earlier defined, Urbanisation simply means people moving
from rural area to live in an urban area. Thus it result into having
a much higher population in the urban areas; towns and cities
than in rural areas. The tricky part is that when the people come
in to live in the urban area, they do not bring with them such
important resources as water; thus they increase the competition
for the available resources. In so doing, they make it difficult for
the authorities in the urban areas to provide water to all the
people. This therefore puts pressure on the ground water
resources as too much of it is used and hence depletion. For
example a study by (Maotian et al., 2017) shows that in the past
three decades, water consumption has greatly increased in
Shanghai city as a result of continued urbanisation. This is
showed in the two graphs below.

Graph A

A. A graph showing Shanghai population from 1978 to
2012. (Maotian et al., 2017)
Graph B

B. A graph Showing Shanghai annual water consumption from
1978 to 2011. (Maotin et al, 2017.
The two graphs show that as the population of Shanghai City has
been increasing, the water demand and consequently
consumption has also been increasing.
Water Pollution
An increase in the number of people living in one area; urban
area means an increase in the amount of waste being released.
This happens in both urban residential areas and in the streets.
The too many people living in one area renders it difficult to do
waste management, the waste that’s end up in rivers and streams,
making the water unsafe to use.
Again when rain water comes in contact with urban surfaces such
as roofs, roads and footpaths, it becomes contaminated with oil,
metals, litter and other pollutants. This consequently contaminate
main water bodies such as lakes.
Water pollution also results from poor sewage facilities and
disposal of industrial heavy metals into waterways. As a result of
urbanisation, production industries boom, resulting into
production of even more wastes than before. This puts factory
owners under pressure to meet the increasing demands and then
they end up neglecting waste management regulations. They thus
resort to dumping the untreated wastes into water ways.
The wastes dumped in rivers, apart from making the water
unusable, they also produce a foul odour. The good example in
Shanghai is the Suzhou River where many people along it sold
their land and relocated to other places because the smell was
becoming unbearable. This clearly shows that polluted water is
difficult to manage and pose a health risk to people living near or
around the polluted rivers.
Urban Waterlogging and Floods
Urbanisation greatly contributes to the growth of the towns
and cities; new buildings are constructed at a very high rate
in an effort to providing necessary services to the ever
increasing population but also to make the area modern. This
makes the whole area almost covered by buildings leaving so
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empty space for water infiltration. During heavy rainfall
events, large volumes of stormwater collect on sealed surfaces
and flow into the stormwater drainage network. Flooding can
occur when the volume of stormwater exceeds the capacity of the
stormwater drains. This can cause flooding in areas not
necessarily close to waterways. Since urban areas are greatly
constructed, they reduce the infiltration of water and lower
the water tables; water does not infiltrate through impervious
surfaces. As the urban area grows, there is also an increase in
the proportion of the impervious surface (Wang et al., 2017).
Table 1 bellow shows that as the City of Shanghai grows,
there was an increase increased proportion of impervious
surface from 2002 to 2013.
Table 1. Proportion of imperious surfaces in Shanghai
from 2002 to 2013
Downto Pudong
Minha Baoshan
Jiadin
wn
ng
(Mujumdar, 2011)
2002

55.66%

17.98%

2007

83.95%

43.69%

2013

82.68%

45.02%

Jinshan
2002

6.13%

Songjia
ng
10.60%

2007

18.99%

27.39%

2013

19.26%

29.76%

34.03
%
62.03
%
62.11
%
Qingp
u
10.32
%
22.94
%
23.02
%

49.47%
70.21%
72.13%
Fengxian
7.34%
28.37
28.64

18.89
%
47.08
%
47.21
%
Chong
ming
15.01
%
20.34
%
21.80
%

Table 1. Reginal proportion of impervious surface from 2002
to 2013
The more the impervious surface increases in the urban areas,
the less the water infiltrates into the soil and the more
waterlogging occurs. This means that runoff occurs more
rapidly with greater peak flows. Flood volumes increase, as
do floods and water pollution downstream. Waterlogged
urban areas does not only make it difficult for authorities to
manage the water resources, it also prevents recharging of
groundwater. As illustrated in the graph below; urban runoff
and flooding increase and urbanisation increases.
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Waterway flushing
When it rains, the volume of stormwater entering the waterways
in urban areas increases. Water that would usually soak into the
ground floods into the stormwater drainage network, where it is
transported directly to our waterways. This again poses a
challenge to water resource managers as sometimes the
waterways are destroyed.
V. Conclusion and Recommendations
Climate change and Urbanisation are some of the most popular
phenomena in the current era of development. Almost all
governments in the world are fighting to developing theirs
countries. On the course of development comes urbanisation
whose effects greatly contribute to climate change. Both
Urbanisation and Climate change have a great impact on natural
resources such as water, air, trees, soil, animals; etc. This paper
has highlighted some of the impacts of Urbanisation and Climate
Change on water resources management. The impacts among
others include; water scarcity, floods, reduced groundwater
levels, drought, pollution and urban waterlogging. All these pose
a big challenge to managing on of the most precious resource
world over, water. Water is one of the most important resources
for human, animal and plant survival. There is a great need
therefore to sustainably manage this resource which is already
scarce and unevenly distributed.
There is need for strong rules and regulations to curb the effects
of urbanisation and climate change; and above all there is need to
establish measures that will prevent people from migrating to
urban areas such as by establishing industries within the rural
areas to create employment. The impacts of Both Climate
Change and Urbanisation can be reduced by adoption of Green
technology such as Sponge City concept of constructing the

www.ijsrp.org

International Journal of Scientific and Research Publications, Volume 8, Issue 5, May 2018
ISSN 2250-3153

(China) Based on the Change of Land Use and Land Cover.
file:///C:/Users/Amos%20Lupi/Downloads/sustainability-0901538.pdf

urban structures as well as adoption of clean energy such as solar
energy; but also controlling population.
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