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Abstract: Climate change has become a global trend in which all the countries in the world are clamouring for
a change in the usage of the natural resources in the environment. Since climate change is a global phenomenon,
there is need for enlightenment on it. Climate change should be introduced in the tertiary institutions curriculum
especially in social, physical, natural and environmental sciences. Where the students will learn about climate
change. The introduction of climate change in urban and regional planning curriculum in tertiary institutions.
This research paper discusses definition of climate change and urban vulnerability, Historical background of
climate change in the world, historical background of climate change in Nigeria, historical perspectives of floods
in Ibadan, anthropogenic and natural causes of floods in Ibadan, theory of climate change, relationship between
climate change and urban and regional planning practice, implications for urban and regional planning
education: a policy research agenda for climate change planning.
Keywords: Climate, Change, Urban, Vulnerability, Curriculum.
INTRODUCTION
According to United Nations Framework
Convention on Climate Change [1], temperature
increases has effect on weather events such as
destructive storms, floods and droughts as a result
of climate change in urban centres of the world.
There is this prediction on melting of both sea ice
and glaciers and changes in season that are being
corroborated by measurement carried out across the
March-May 2016

globe. Global regions are expected to experience
different climate change as a result of natural
variation and human activities. For example, while
Europe is expected to experience an increase in
inland flash floods, Indian and China in Asia
experiences flooding during the rainy season and
Africa will see a rise in arid and semi-arid land [2].
Global warming will have increasing significant
impacts on various terrestrial, marine and coastal
ecosystems as being visualised, as well as on water
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resources, particularly in dry regions and agriculture
in low latitudes and low-lying coasts. Some of these
impacts are permanent, for example 20-30 percent
of species assessed so far are likely to be at
increased risk of extinction of the rise in global
average warming exceeds 1.5-2.50C relative to
1980-1999 [2]. Envisioned changes would
transform the physical geography of the world with
millions of people facing starvation, water shortages
or homeless. Even one metre rise in sea level would
flood 17 percent of Bangladesh’s land mass and
threaten coastal cities such as London and New
York [1].
The nature and intensity of impact will vary
depending on the vulnerability of different urban
areas [2]. Urban vulnerability is a function of both
exposure and sensitivity. There is this exposure
refers to the magnitude, character and rate of climate
change and variability to which places are exposed.
There is an adaptive content in climate change and
urban vulnerability of impact on the people. Hence,
urban vulnerability is the extent to which people,
places, economic sectors and infrastructures are
prone to the adverse effects of climate change.
Adaptive content is as important as the level of
exposure in determining the extent to which places
can attenuate climate stresses [3].
The level of vulnerability differs not only between
urban centres or places, but also between population
groups. Differences in demographic and socioeconomic profiles affect the level of vulnerability
considerably [4]. Hence, children and the elderly are
often the most vulnerable group, as are those who
already suffer from poor health or are unable to cope
with injuries and illnesses caused by the impact of
climate change. Similarly, those who lack the
capacity to reduce the direct and indirect impacts of
climate change on their well-being are also among
vulnerable groups in urban centres. These include
lower income groups with little resources at their
disposal , for example move to safer areas or
March-May 2016
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centers, insure their assets or gain access to adequate
water, electricity, sanitation, sewage and other basic
utilities [5]. Previous incidents have shown the
disproportionate impacts of climate extremes on
urban vulnerable groups for example, most of the
20,000 lives claimed by the European heat wave of
2003 were among were the poor and isolated
elderly, as well as the majority of the 1101 people
who died in Louisiana following Hurricane Katrina
in August 2005 [6].
Climate change is already having significant
impacts in Nigeria urban centres, and these impacts
are expected to increase in the future. Recent
estimates suggest that, in the absence of adaptation,
climate change could result in a loss of between 2%
and 11% of Nigeria’s GDP by 2020, rising to
between 6% and 30% by the year 2050. This loss is
equivalent to between N15 trillion (US$100 billion)
and N69 trillion (US$460 billion). This large
projected cost is the result of a wide range of climate
change impacts affecting all sectors in Nigeria.
Climate change is the latest challenge to sustainable
human development. The scientific evidence is
clear: climate change is likely to have negative
impacts on efforts to achieve Nigeria’s development
objectives, including the targets set out in Nigeria
Vision 20:2020 and the Millennium Development
Goals (MDGs). In particular, climate change will
impede efforts to reduce the poverty experienced by
the majority of Nigerians in urban centres. It will
retard the drive to ensure equity in the distribution
of development benefits, particularly among women
and men; and it will check the effort to promote
sustainable livelihoods. In addition, climate change
will likely lead to other changes such as ecosystem
degradation and reduced availability of water and
food within urban centres. It is therefore likely to
become a major driver of increased human conflict.
Climate change is already having an impact in
Nigeria. Weather-related disasters have become
more frequent in the past four decades and the trend
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continues. In 2010, the National Emergency
Management Agency [7] 2008, reported that over
250,000 Nigerians were displaced by flood disasters
that ravaged many communities across the country
such as Lagos, Ibadan, Kano and Port-Harcourt.
Weather-related disasters, especially flooding, are
reported, almost daily in the country’s news media.
Other parts of the world are also experiencing
increasingly severe weather-related disasters. For
example, the 2010 floods in Pakistan were described
as the worst in that country’s history, affecting 20
million people. In the same year, floods in Colombia
displaced over 400,000 people; and extreme
weather conditions locked Russia in the worst heat
wave and drought in its documented history, with
hundreds of wildfires burning out of control,
destroying a quarter of Russia’s crops and
prompting a ban on grain exports. Drought-induced
famine and locusts, and an increase in the number
of extreme heat days, have also affected Niger and
northern Nigeria. There was Ogunpa flood in the
1980s in south-western of Nigeria (Ibadan) as a
result of heavy down pour killing many people and
destroying properties worth millions of naira [8].
These recent events highlight just how vulnerable
Nigeria urban centres could be in the past, future
with more frequent and severe extreme weather
events. This research paper addresses the definition,
historical, theories, relationship of climate change to
urban and regional planning (URP) practice and
implications for URP education using Ibadan as a
case-study.
Definition of Climate Change and Urban
Vulnerability:
Climate is generally defined as average weather
of a particular place or location within the earth crust.
Change: An event that occurs when something passes
from one state or phase to another It become different
in some particular way, without permanently losing
one's or its former characteristics or essence..
March-May 2016
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Climate change has been defined as any change in
climate over time, whether due to natural variability
or as a result of human activity in urban centres.
Current global concern is focused on climate change
resulting from human activity, and specifically from
the release of carbon dioxide and other greenhouse
gases to the atmosphere. The burning of fossil fuels,
clearing of forests, and certain other human
activities are major sources of greenhouse gas
emissions.
Urban: Relating to or concerned with a city or
densely populated area.
Vulnerability: The state of being vulnerable or
exposed. Also, Susceptibility to injury or attack.
Urban Vulnerability is a function of both exposure
and sensitivity of climate change over a period of
time.
Historical Background of Climate Change in the
World: The Earth's climate has changed throughout
history as a result of natural and human activities.
Just in the last 650,000 years there have been seven
cycles of glacial advance and retreat, with the abrupt
end of the last ice age about 7,000 years ago
marking the beginning of the modern climate era,
and of human civilization [9]. Most of these climate
changes are attributed to very small variations in
Earth’s orbit that change the amount of solar energy
our planet receives. The current warming trend is of
particular significance because most of it is very
likely human-induced and proceeding at a rate that
is unprecedented in the past 1,300 years [10].
Earth-orbiting satellites and other technological
advances have enabled scientists to see the big
picture, collecting many different types of
information about our planet and its climate on a
global scale [11]. Studying these climate data
collected over many years reveal the signals of a
changing climate. Certain facts about Earth's
climate are not in dispute:
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The heat-trapping nature of carbon dioxide and
other gases was demonstrated in the mid-19th
century. Their ability to affect the transfer of
infrared energy through the atmosphere is the
scientific basis of many instruments flown by
NASA. Increased levels of greenhouse gases must
cause the Earth to warm in response.

2016

Ice cores drawn from Greenland, Antarctica, and
Tropical Mountain glaciers show that the Earth’s
climate responds to changes in solar output, in the
Earth’s orbit, and in greenhouse gas levels. They
also show that in the past, large changes in climate
have happened very quickly, geologically-speaking:
in tens of years, not in millions or even thousands
[12].

The evidence for rapid climate change is compelling:

Source: Inter-governmental Panel on Climate Change, 2010.

Republic of Maldives: Vulnerable to sea level rise
Global sea level rose about 17 centimeters (6.7 inches) in the last century. The rate in the last
decade, however, is nearly double that of the last century.
Plate 1: Sea level rise

Source: Inter-governmental Panel on Climate Change, 2010.
Plate 2: Global temperature rise
All three major global surface temperature
reconstructions show that Earth has warmed since
March-May 2016

1880. Most of this warming has occurred since the
1970s, with the 20 warmest years having occurred
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since 1981 and with all 10 of the warmest years
occurring in the past 12 years. Even though the
2000s witnessed a solar output decline resulting in
an unusually deep solar minimum in 2007-2009,
surface temperatures continue to increase.
The IPCC reported in 2010 that the planet has
warmed about 0.75 degrees Celsius since the
beginning of the 20th century, with the submitting
there is a greater than 90 per cent chance that global
warming for the past 50 years is due to human
activity. At the 2007 UN Climate Change
Conference in Bali, the world’s nations agreed to
negotiate on a deal to tackle Climate Change. In
addition, the United Nations (UN) conference in
Cancun 2010 turned-out to be a pragmatic platform
for a global deal to tackle climate change by the
participants. The salient constituents of this
consensus include:








Overall target limit of two (2) degrees
Celsius on temperature rise.
Measures that developed and developing
countries are taking on climate change in the
UN agreement.
Assessment system to track how countries are
living up to their promises on emissions.
Green climate fund to support low carbon
initiatives of developing countries.
Tackling menacing trees destruction.
Provision for developing countries to access
low carbon technologies.

The world still have a long way to go, though some
nations are still balking at the idea of mandatory
emissions cuts. But the international debate has at
least grown less heated in the 12 years since Kyoto,
even if the planet hasn't, and many observers saw
the Copenhagen summit as a critical platform that
provided renewed chance to stop the runaway train
of Climate Change before it's too late.
Historical Background of Climate Change in
Nigeria: Nigeria’s climate is already changing [13].
March-May 2016
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The Nigerian Meteorological Agency (NIMET
2008) assessed the Nigerian climate over the period
1941 to 2000 and demonstrated the following
changes in the period of rainfall. Rainfall compared
to previous periods, during the period from 1971 to
2000 the combination of late onset and early
cessation shortened the length of the rainy season in
most parts of the country. Between 1941 and 2000,
annual rainfall decreased by 2-8 mm across most of
the country, but increased by 2-4 mm in a few places
(e.g. Port Harcourt).
There are two dimensions to the issue of climate
change in Nigeria. The first, already acknowledged
by households and communities across Nigeria, and
reported by the Nigerian Meteorological Agency
(NIMET 2008), is changes that have already been
observed in climate parameters such as temperature,
rainfall and extreme weather events. The second
deals with changes that are to be expected in the
future. These dimensions are dealt with in the subsections that follow immediately.
Observed Climate Change: A key contribution on
observed climate change has come from BNRCC
research and pilot rojects spread throughout the
ecological zones of the country. The results of these
projects have been collated and synthesized,
providing documentation of community level
experience with climate hazards, impacts,
vulnerabilities and adaptation measures. This
information will be available on the BNRCC
website at www.nigeriaclimatechange.org.
In addition, the Nigerian Meteorological Agency
(NIMET 2008) assessed the Nigerian climate over
the period 1941 to 2000 and demonstrated the
following changes.
Rainfall: Between 1941 and 1970, only patches of
the country, in the northeast, northwest, and
southeast experienced late onset of rains. However,
from 1971 to 2000 late onset of rains had spread to
most parts, leaving only a narrow band in the middle
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of the country with normal conditions (Figure 1,
which shows the change in mean onset dates of the
rainy season relative to the 1911-1940 period).
Similarly, only a small patch of the country in the
southwest recorded early cessation of rains between
1941 and 1970, while from 1971 to 2000 early
cessation of rains had covered much of the country
(Figure 2, which shows the change in mean

2016

cessation dates of the rainy season relative to the
1911-1940 period). The combination of late onset
and early cessation shortened the length of the rainy
season in most parts of the country. In addition,
between 1941 and 2000, total annual rainfall
decreased by 2-8 mm across most of the country, but
increased by 2-4 mm in a few places, most
significantly around Port Harcourt.

Source: NIMET 2008

Fig. 1: Which Shows the Change in Mean Onset Dates of the Rainy Season Relative to the 1911-1940 Period

Source: NIMET 2008

Fig. 2: Nigeria: Pattern of Cessation of the Rainy Season: 1941-1970 and 1971-2000
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Flooding in Ibadan: Causes and Effects
Historical Perspectives of Floods in Ibadan: The
Ibadan city for a long time suffered various degrees
of flooding as a result of climate change. For
instance, there were flooding in the watersheds of
Ogunpa and Kudeti streams (one of the two major
streams in Ibadan) in 1955, 1960, 1961, 1963, 1969,
1978 and 1980. The flooding of 1969 is unique
because it resulted from a mere 25.4 mm rainfall
[14]. An accurate assessment of the havoc caused by
floods in Ibadan over the years is difficult to obtain
[15]. However, a number of official estimations
have been made at different points. For instance, the
losses arising from the flood disaster of August
1980 in Ibadan were estimated at three hundred
million naira while the number of lives lost was put
at five hundred people [8]. Between 1995 and 1998,
over twelve million naira were estimated to have
been lost to floods in Ibadan [7]. The rainguage at
the IITA recorded an all-time high of 187.5mm
rainfall on August 26, 2011 which started at 16. 40hr
until 20.00hr with intermittent drizzling until
23.00hr accompanied by wind speed as high as 65
km/hr. IITA reported that the rainfall was most
intense between 18.10hr and 19.20hr when 75% or
140.63mm of the rain fell. This translates to an
average rainfall intensity of 127.84hr.
Anthropogenic and Natural Causes of Floods in
Ibadan: The immediate anthropogenic and
hydrological causes of flooding in Ibadan have been
well documented by past studies. Flood problems in
Ibadan have been attributed to land use factors.
Notable among these land use factors is the
relentless construction of buildings along flood
plains. By the early 1960s, the floodplain settlement
along the Ogunpa and Kudeti river channels was
almost completed, such that the mean distance of
buildings along Ogunpa river valley is a mere
eleven metres to the river bank, whereas the mean
distance of floodable land is ninety metres [14]. This
practice aids flooding in Ibadan metroplolis and has
March-May 2016
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continued up to the recent time. Deforestation has
been identified as contributing to the flooding
problems in Ibadan. Some areas such as the Agala
and Igbo Agala forests were deliberately preserved
in Ibadan under teak and cassia forests during the
colonial period. These were mainly the hills in and
around Ibadan. The preserved areas, referred to as
catchment areas, were supposed to catch and store
some water temporarily during rainfall [8]. The
destruction of these forests especially following the
1993 national election crisis, has aided flooding in
Ibadan metropolis due to the reduction in the
infiltration and retention capacity of these areas.
This was confirmed by Akintola [8] in a study on
infiltration process in Ibadan city which indicated
varying rates or capacities for different types of
urban land use surfaces. In general, open surfaces
heavily trampled upon by vehicles, human beings
and animals have lower infiltration rates than
vegetated surfaces, and thus generate higher excess
water (runoff) during rainfall. By implication, the
large network of paved/tarred roads and several
paved surfaces in Ibadan have contributed to the
loss of infiltration capacity. The corollary of this
finding is that almost all the rain water is released
into river channels at the same time, thus leading to
floods.
Theoretical
Framework:
In
present-day,
increasing attention is being yielded to the
evolvement, modification, theories and concepts in
the issue of urban vulnerability to climate change.
In this research work, theory was adopted such as
theory of climate change.
The Theory of Climate Change: There are several
theory of possible of climate change that link
changes in territorial geography and other related
disciplines such as urban and regional planning, this
includes changes in atmospheric composition to
changes in climate in the past [16]. Theories have
been put forward to explain the changing
distribution of the continents and oceans in the
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geological part. They include those of polar
wandering, continental drift and more recently the
theory of plate tectonic. The theory of continental
drift was popularized in 1915 by Alfred Wegner.
The theory suggests that the continental masses
have changed in their sizes, shapes and relative
positions over the geologic past as a result of
fragmentation and moving or drifting apart of an
original larges continental mass [17].
First, there was in the Pre-Cambrian Era Pangaea
which broke into Gondwanaland Laurasia. The
Gondwanaland broke in the Paleozoic times into the
present Africa, Madagascar, India, Australia and
South America. The Laurasia broke to form the
present day North America, Europe and former
USSR. The deduction from these theories is that the
distribution patterns of land and water surfaces have
changed over the years [12]. Apart from the wellknown different thermal properties of land, water
surfaces and their effects on patterns of radiation
distribution, shifts in the locations of continents and
oceans would mean that given areas of the earth
would be located nearer or farther away from the
poles or equator with concomitant changes in
climate in the urban centres [11]. There are other
theories relating to changes in the topography of the
continents and the oceans especially the latter. The
theory of plate tectonic mentioned earlier is a good
example. Mountain building processes may be
expected to influence climate in two major ways.
First, the topography is changed with concomitant
changes in the influence exerted on insulation,
airflow and other weather elements such as
temperature and precipitation. Secondly, mountain
formation processes may involve volcanicity which
will provide aerosols and gases that will affect the
transparency and chemistry of the atmosphere
especially the amount of particulate matter
(aerosols) and such greenhouse gases as CO2 and
water vapour as well as variations in ozone layer
[18].
March-May 2016
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Atmospheric chemistry plays a vital role in
determining how much of the solar radiation
incident on top of the atmosphere reaches the earth’s
surface and how much of the radiation emitted by
the surface of the earth as well as the atmosphere it
escape into scape [17]. In other words, the chemistry
of the atmosphere plays an important role in
determining the energy budget of the earth
atmosphere system and hence the general
circulation of the atmosphere and the resultant
pattern of global weather and climate in urban
centres [19].
Changes in climate in the past have also been
likened to changes in geographical extent of snow
and ice (cryosphere) cover of the earth’s surface in
some theories of possible causes of climate changes
in urban centres [18]. Ice and snow have high
albedo. So, significant increase in the amount of
snow and ice cover all increase the albedo of the
earth and ultimately affect the radiation balance of
the earth and climate [20].
Relationship between Climate Change and
Urban and Regional Planning Practice: This
paper is to address the relationship of the climate
change to urban and regional planning needs into
consideration in the development, design and redevelopment of urban areas all over the world [13].
Nearly seventy percent of the world’s population
lives near areas where sea levels are expected to rise
dramatically and inundate urban areas. Thus, urban
and regional planning is at the forefront of the needs
of basic human existence as we face a new challenge
of matching the forces of nature against the building
systems of mankind. Unfortunately, very few urban
and regional planning tools are being considered in
the re-deployment of resources in a climate change
era by international, national and local
policymakers. It is time to suggest a research and
policy paradigm to craft better urban and regional
planning systems in response to climate change
[13].
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Developing a new approach in urban and regional
planning is hard due to little research available on
the impact of rising tides, cyclones, high
temperatures, severe wind storms, fires and floods
in highly settled areas with mild climates. Within
the next few decades most people in the world will
be subject to climate change due to rapid and
unprecedented movement of people from rural to
urban environments. Since metropolitan areas are
densely settled and in low lying areas the potential
to move people from the coast is very slim. Further,
there is little urban and regional planning research
that combines scientific knowledge about climate
change and its likely effects on the planning and
design of cities or suburbs [13]. An integrative
research framework is needed for developing new
and robust public policies, urban design guidelines
and implementation measures. These approaches
have to consider doing what can use to replace the
current urban fabric since altering this pattern is too
expensive and perhaps more drastic than needed.
The recent hurricanes in New Orleans (2005) and
in Innis-fail, Australia (2006), places which are
located in similar latitudes but opposite end of the
world, illustrate the devastation that changes in
natural systems can have on densely populated
coastal urban areas. Subtle impacts of climate
change are already occurring that potentially
present major problems for many cities around the
world. Most of the world’s largest cities, for
example, are clustered around coastlines with
fragile and vulnerable eco-systems. In fact,
London is already acting with the establishment of
a climate change office for analyzing empirical
data to deal with the future threat of extreme sea
level rise and its impacts on the city. In Australia,
another illustration is that the last 15-20 years have
seen erratic changes in weather patterns which are
already impacting on major population centres storms and wild fires in Sydney and Canberra and
extreme heat in Brisbane.
March-May 2016
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There is need to better understand climate change
issues by reviewing some of the key literature and
its impacts on urban areas. From this understanding,
URP professionals can develop approaches for
future planning scholars interested in climatic
change as it applies to public policy [13]. It
represents the safest possible community that
planning professionals have the knowledge to
design and build in a natural hazard context. It is a
means to assist communities minimize their
vulnerability to natural hazards by maximizing the
application of the principles and techniques of
mitigation
to
their
development
and/or
redevelopment decision-making process. While
theoretically possible, a Disaster Resistant
Community (DRC) is in reality a model and a
process, an optimal set of goals to work toward, and
a set of guidelines to get there. It is also a means for
envisioning these goals and a practical framework
for implementing them. The Disaster Resistant
Community (DRC) approach must obviously
address the structural aspects of a community’s
buildings and infrastructure through effective
building codes, and location considerations through
general land use plans. These two aspects, however,
represent only one dimension of the multidimensional sphere necessary for creating such
communities. It also recognizes that numerous other
non-structural and functional considerations of the
overall community are just as important. The
Disaster Resistant Community (DRC) approach is
based on the premise that it is impossible to have a
truly ‘safe building’ without also having a safe
overall community and region in which to build and
support it [21].
Geis [21] proposes urban and regional
planning design principles to be implemented
through urban and regional planning regulations
and mechanisms to include:
•

The relationship between the built and natural
environments.
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The configuration, hierarchy, location, and
scale of transportation systems and other
public infrastructure.
The design and patterns of open space.
Housing, neighborhood, and community
buildings design.

The notion of New Urbanism and Disaster Resistant
Community (DRCs) has been linked in a master’s
thesis (Mitchell, 2003) which tries to produce a
blueprint for cities threatened by the devastating
effects of natural hazards. Mitchell’s study is based
in the apparent natural relationship between Disaster
Resistant Communities and “quality of life” or
“sustainable communities.” It starts from the
assumption that all sustainable community
proposals such as Calthorpe’s Transit Oriented
Developments, Duany’s Traditional Neighborhood
Developments and Australian Liveable Neighborhood Structure communities [22] are based on
development patterns that address all Disaster
Resistant Community (DRC) principles.
Mitchell [23] claims that New Urbanism may
embody the principles advocated by Geis [21]
because the street grid pattern in New Urbanists
communities is the best for evacuating people in
emergencies. The reason he gives is that the central
locations of most public buildings and facilities in
New Urbanism lend themselves easily to a
government response to mitigate natural disasters
with the preservation and location of open space
serving as buffers and spaces for the gathering of
people in post-disaster situations etc.
Implications for Urban and Regional Planning
Education: A Policy Research Agenda for
Climate Change Planning: It is evident that a
significance body of information exists in urban and
regional planning about what constitutes an
environmentally sustainable urban form in
educational research [13]. The literature, however, is
not adequately informed by scientific knowledge
about likely climate change scenarios. Thus
March-May 2016
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research is needed to bring current knowledge about
temperature rises and ‘heat island effects’, air
pollution, sea level rise, storms, flooding and wild
fires to bear on the design Disaster Resistant
Community (DRCs) that are much better able
withstand extreme events. A critical issue,
therefore, is to collate the various strands of
scientific knowledge so as its implications can be
modeled and understood in the urban and regional
planning context, which will then allow new
scenarios for planning the urban form to proceed on
a solid knowledge base for planning education
rather than the well-intentioned but often
misleading ‘feel good’ policies and statements
about sustainable urban forms of planning
education that abound in statutory planning policies
and instruments. This is important for many on
coastal cities that are highly vulnerable to the
climate change predictions [13]. Recent climate
events could be considered as early warnings of
what is to come and stay for hundreds of years.
Hence there is an urgent need to inform planning
education practices with current scientific
information to develop better methods and
procedures for designing the urban form into the
planning curriculum.
Most works that point to the problems of
interconnecting land use, urban development, and
government policies to withstand the negative
effects of natural hazards fall short in prescribing
specific and robust planning policies and urban
design guidelines that can face the impacts of
climate change-induced natural disasters in planning
education [13]. In response to the above gaps in the
literature, professionals suggest that research on the
relationship between climate change induced natural
hazards and the design of cities must respond to the
scale of the development under planning study, its
geographical location, and to an assessment of new
natural hazards threatening the settlement with
climate changes.
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Table 3: Type of Urban and Regional Planning Research Needs
Residential
Land use and tidal
basin research

Flood

Commercial

Institutional

Building size, and Risk assessments
building foot prints
of prolonged
where surfaces add
floods and
to flood damage via
droughts on
run off
ground cracking or
softening. Impacts
on animal
life of floods

Rising sea
level

Open Space
Better design to carry waterexamination of old stream
beds and movement channels
that may re-emerge in flood
periods and across open space
causing more damage
Retarding basins for flood
mitigation

Coastal community, Building locations Examining coastal
Coastal and beach areas
beach erosion and
near water, with
building
Studies of flora and fauna as
tidal change scenarios piling and footings
regulations,
sea level rises
as well as under- moving residential Studies into unstable dune
ground facilities
areas away from
systems
such as car parks high risk locations

Heat Waves Impact of continuous
heat on energy
systems; building
materials, house
orientations to the
sun, roofing materials
and construction

Building energy use, Long term city Cooling sink research on open
roof materials and government plans areas-looking at type of tree
elevator systems as to replace roofing
and performance of open
well as evacuation material and invest areas-like ball fields in heat
in energy wise
periods
materials and
regulatory
practices
Wind and Building design, street Building foot prints City wind research Open areas as wind carrierstrees and other
and wind tunnel
units to measure
open area wind tunnels or
Rain Storms
materials in residential
effects
impacts of winds
wind shields
areas as protectors or
and storms on city
dangers
Source: Mitchell, Gregory D [23].

Curriculum Designs Solutions Tied to Particular
Types of Extreme in Climate Change: Event
occurrences to withstand the negative effects of
climate change may also prove cost-ineffective for
most cities. Each city region must be evaluated for
its potential risks to prescribe corresponding urban
design guidelines as the above table 3 shows.
Climate change research will need to be targeted in
relation to the particular type of climatic events and
to local geographic areas where they may strike.
Obviously, many large cities in the developing
March-May 2016

world are at great risk. Most of these cities have
poor infrastructure for urban living and will be
disastrously impacted by major climate changes.
The World Bank and other agencies such as
planning authorities and scholars must take stock in
this situation because the implications of the AsiaPacific Tsunami in 2005 show how devastating such
events can be. Although most cities have some form
of disaster mitigation structures or area-wide
protective works such as flood-control reservoirs,
flood retention basins, hurricane-protection levees,
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and the like; these precautions do not consider the
unexpected and new potential hazards that the
current trends in climate change may bring about to
the same city [13]. Therefore, an agenda for
research must include not only the contingency of
hazards occurring in cities; but also the devastating
impacts on nearby cities with economic and social
linkages. In the next instalment of this work there
will be an attempt to look at how risk can be
measured and displayed to assist in understanding
risk parameters and risk reduction options and map
these against several cases in Australia and the
United States.
In addition, there will be more data on how both
American and European communities are crafting
strategies to reduce risk using various land
management tools and crafting new mechanisms
that affect land and land use policies. In many
respects the Henry George presumptions about land
as a public good come into play in this new
perspective of it use having communal and not
merely individual impacts. In many respects, the
solutions to and understanding of climate change
will challenge the foundations of land use Specific
planning designs solutions tied to particular types of
extreme event occurrences to withstand the negative
effects of climate change may also prove costineffective for most cities. Each city region must be
evaluated for its potential risks to prescribe
corresponding urban design guidelines as the above
figure shows for planning education. Climate
change research will need to be targeted in relation
to the particular type of climatic events and to local
geographic areas where they may strike. Obviously,
many large cities in the developing world are at
great risk [13]. Most of these cities have poor
infrastructure for urban living and will be
disastrously impacted by major climate changes.
The World Bank and other planning agencies must
take stock in this situation because the implications
of the Asia-Pacific Tsunami in 2005 show how
March-May 2016
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devastating such events can be. Although most
cities have some form of disaster mitigation
structures or area-wide protective works such as
flood-control reservoirs, flood retention basins,
hurricane-protection levees, and the like; these
precautions do not consider the unexpected and new
potential hazards that the current trends in climate
change may bring about to the same city [13].
Therefore, an agenda for research must include not
only the contingency of hazards occurring in cities;
but also the devastating impacts on nearby cities
with economic and social linkages [13]. Risk can be
measured and displayed to assist in understanding
risk parameters and risk reduction options and map
these against several cases in Australia and the
United States. In addition, data on how both
American and European communities are crafting
strategies to reduce risk using various land
management tools and crafting new mechanisms
that affect land and land use policies proposed by
planning academics [13]. In many respects the
Henry George presumptions about land as a public
good come into play in this new perspective of it use
having communal and not merely individual
impacts. In many respects, the solutions to and
understanding of climate change will challenge the
foundations of land use in planning research [13].
CONCLUSION
This study addresses the need for climate change to
be introduced into the curriculum of urban and
Regional Planning syllabus in all tertiary
institutions across the country to help to curb
incessant problems arising from climate change.
The history of climate change should be well
understood before any tangible solution or remedy
can be proffer or recommended to solve the
problems of climate change. Planning professionals
have major rules to play to reduce or avert various
problems associating with climate change in Nigeria
and also in the world. Planners should come up with
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theories and concepts that would address the issue
of climate change. The people should be
enlightened on the issue of climate change, it should
not be left for the United Nations and governments
alone. People should be taught in there little corner
to reduce or avert problems associating with climate
change.
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