Contemporary Urban Environments Booklet 10

Name:
Urban Climate
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TASK: Use your pre-work to answer the following:

How would you expect weather to be different in a city such as London in comparison to the countryside around it?
 


Why would you expect these differences?
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TASK:  Watch the clip make notes on the Urban Heat Island, how to manage it and answer the questions below.
https://www.youtube.com/watch?v=t-sXHl3l-rM&version=3
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TASK:  In your own words use the PowerPoint slide to summarise how the urban heat island varies seasonally and diurnally (between day & night).  Quote facts and figures.
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Albedo
Albedo is a measure of the reflectivity of a surface. The albedo effect when applied to the Earth is a measure of how much of the Sun's energy is reflected back into space.
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TASK:  Complete activities 1a & b p149 Oxford text book.  Use Tutor2u case study sheet ‘Urban climate issues and management London’ to help answer the questions 1b.















Why is the urban heat island a matter of concern?
TASK:  Use your pre-work to answer the following questions.
· As temperatures rise in the summer months what health risks may occur?  Which groups of people are most likely to be affected?



· Hot and still, anticyclonic weather conditions causes what to happen to air pollution and why?



· Why does excessive heat put an increased strain on energy?



· Why is there extra strain on the water supply in warmer periods?



· What impact will earlier flowering times of plants and trees in cities and prolonged growing season have for residents?



· How are some animal and insect pests affected by rising temperatures?



· How might historical monuments and buildings be affected by increased temperatures?


· What impact could climate change have on the urban heat island effect?


Strategies for managing the urban heat island
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TASK:  Using Hodder text book p408 – 409 complete the table on strategies for managing the urban heat island.
	Strategy
	How it manages the urban heat island

	Cool surfaces


	

	Green roofs



	

	Urban greening


	

	Sky view factor



	

	Cool cars



	



Urban Precipitation and Wind
TASK:  Watch the video clip https://www.youtube.com/watch?v=U_WfkRuY7rk&version=3
· Use the PowerPoint slide to complete the figure below.
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TASK:  Complete the table below to summarise microclimatic contrasts between urban and rural areas quote facts and figures in your answers.  
Include detail on any impacts on people’s ‘lived experience’ in urban areas.
Resources: Hodder text book p409 -412 and p148 – 151 Oxford text book
	Microclimatic contrast
	Urban compared to rural


	Annual mean temperatures 
p406 Hodder
	








	Precipitation amount and frequency
	








	Fog





	








	Thunderstorms






	








	Wind







	












Urban Air Quality
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TASK:  Watch the clip on The Great Smog of 1952
https://www.bbc.co.uk/news/av/uk-england-london-20615186/the-great-smog-of-london-remembered-60-years-on
Impacts of the smog
· The fog finally cleared on December 9, but it had already taken a heavy toll.
· About 4,000 people were known to have died as a result of the fog, but it could be many more. 
· Many people suffered from breathing problems 
· Press reports claimed cattle at Smithfield had been asphyxiated by the smog. 
· Travel was disrupted for days
Response to the smog
· A series of laws were brought in to avoid a repeat of the situation. 
· This included the Clean Air Acts of 1956 and 1968. 
· These acts banned emissions of black smoke and decreed residents of urban areas and operators of factories must convert to smokeless fuels.

TASK:  Use pages 152-153 Oxford text to answer the questions below.
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TASK:  Complete the questions below using p153 Oxford text book.

· What are the main sources and types of urban pollution?




· What is the difference between smog and photochemical smog?






[image: ]TASK:  Read the section titled ‘Urban Air Quality’ and highlight/underline the impacts poor air quality has on the environment and health.








Pollution Reduction Policies

TASK:  Using p414 – 415 Hodder textbook and p153 Oxford textbook add notes to produce a mind map on pollution reduction policies.

 
Air Quality in London
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TASK:  Using the ‘London Air Quality Case study’ link below summarise how London is cleaning up its air.
https://www.london.gov.uk/what-we-do/environment/pollution-and-air-quality
[bookmark: _GoBack]


























EXTENSION TASK:  New Delhi plans to introduce congestion charging, but New York rejected similar plans for Manhattan.  Outline the environmental, economic, social and political arguments for and against managing urban traffic in this way
Exam Style Questions
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· Using your own knowledge and the figure assess the extent of the urban heat island shown.        (6 marks)
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Pre-work/flipped learning

Read Hodder textbook p415 on urban drainage and urban hydrology and make notes/a mind map on:  
· Urban precipitation
· Water movement through urban catchments


Pollution reduction policies


Clean Air Acts


Vehicle control and public transport


Zoning of industry


Technical innovations
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Climate on a local scale: urban climates - The Urban heatisland effect

What s a micro climate?

Whatis an urban heat island?

Urban Heat lland

Why are urban areas warmer?
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Figure 9.26 The urban heat island effect

Source: Adapted from US Environmental Protection Agency
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TASK: Complete the questions.

What do you understand by the term ‘heat island'?

Whatis the temperature difference between the centre of the ity
and the outskirts?

Describe the rate of temperature change with distance out of the
city centre.

What evidence s there from the map that the built-up area is
directly responsible for the heat island effect?
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Albedos for selected surfaces

Grass 16% - 26%
Deciduous forest 15% - 20%

Heat islands are the result of five cciduous fores

main factors: Asphalt % 20%

N Concrete 10% — 35%

Anthropogenic heat is generated by human activity
and comes from many sources, such as buildings,
industrial processes, cars, and even people themselves

anthropogenic heat

height and arrangement of
buildings Various Urban Environment Albedos
the nature of the building p— s e
‘materials 040070 cooreapune "ot 003
the presence of water Comupated Roor  0.15-035

pollutants. SHaL





image8.png
TASK: Lookat the fourimages below and annotate them with how you think these can contribute to
reducing temperatures.

Water:a tool to cool
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Figure 2: The urban canyon

Figure 1: Wind speed in rural and urban areas
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+ Urban canyons - relatively narrow streets bordered by high-rise
buikdings funneling and so concentrating winds

@ Venturi effect - a particularly violent form of gusting caused in

particularly narrow gaps by air rushing to replace low pressure vortices
beyond structures (in the lee of buildings)
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Urban air pollution - The Great Smog of 1952

* Afog sothick and polluted it left thousands dead
wreaked havoc on London in 1952. The smoke-like
pollution was so toxic it was even reported to have
choked cows to death in the fields. It was so thick it
brought road, air and rail transport to a virtual standstill

* Smog had become a frequent part of London life, but
nothing quite compared to the smoke-laden fog that
shrouded the capital from Friday 5 December to Tuesday
9 December 1952
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Urban climates: air quality fssmos?
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Urban air quality

Air quality in urban areas is invariably poorer than in the surrounding countryside.
“This results in damaging impacts upon our environment and health. For example:

+ carbon monoxide causes heart problems, headaches and tiredness

+ twice as much carbon dioxide enhances the greenhouse effect (see 518)

+ ten times more nitrous oxides causes haze, respiratory problems and acid rain
(which weathers buildings)

+ two hundred times more sulphur dioxides than in rural areas causes haze, respiratory
problems, acid rain and damage to plants.

In addition, photochemical oxidants cause eye irritation, headaches and coughs, and

particulates from power stations and vehicle emissions cause respiratory problems

and dirty buildings. Both cause smog.
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Question 3 Contemporary urban environments

0|3 |. | 1] Whenis the urban heat island effect most likely to occur?

[1 mark]

A Ataweekend when fewer people commute into the city so o
there are lighter urban winds. The winds reduce the
temperature by dissipating heat energy.

B During the passage of a depression when the warm front has | ©
just crossed the urban area. The warm front worsens the heat
island effect adding to the increase in temperatures.

C In spring, when the rural areas are relatively cool after the =}
winter months. This creates a major contrast to cities which
have a marked increase in temperatures.

D On a calm night during an anticyclone when there is less o
mixing of the air. The high pressure leads to cloudless skies.
By contrast rural areas tend to have lower temperatures.

Question 3 continues on the next page
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D The flow of commuters into city in the morning then back to
the suburbs in the evening.

What is the urban heat island effect?

A Higher temperatures are found on large developed islands.
The temperatures are higher because of the geographical
location of the settlements near to the equator.

B The physical geography of some cities means that
temperatures are higher than the surrounding areas e.g.
where they lie on the coast with a warm onshore breeze.

C Small villages often have higher temperatures than the
surrounding areas in the countryside. This is because of the
effect of housing and lighting.

D Large cities have higher temperatures than the surrounding
areas because of a variety of human activity. Dark surfaces
absorb heat during the day and mass heating causes
warming.

Question 5 continues on the next page
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Describe and comment on the extent of the urban heat island shown. (7 marks)
Figure 2
A B C D

A B [
Key: [ ]Urbanarea _95 Isothermin°C | @ 2 4km

adapted from G. O'HARE AND J. SWEENEY, Human Impact on Atmospheric Energy
(Oliver and Boyd, 1990)
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Evaluate the extent to which government strategies can
improve urban climate. (9 marks)

Break down the question — what is it asking you to do?

How does urban climate vary? What are the strategies used to improve
it? Why are strategies needed?

Evaluate — give some kind of measure/worth. Which do you think are
the most effective strategies?

What case study example/evidence could you use?

Brainstorm as many strategies as you can think of

What evidence/case study examples can you use in your answers?

Now complete a plan using the PEEL structure.
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eaming Objectives

The impact of urban forms and processes on local climate and weather.
Urban temperatures: the urban heat island effect.

Precipitation: frequencyand intensity.

Fogs and thunderstormsin urban environments.

Wind: the effectsof rban structures and layout on wind speed, direction and
requency.

Air quality: particulate and photo-chemical pollution

Pollution reduction policies
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Figure 9.22 The distribution of white British populations shows a concentric pattern around the edge of London while those of
Pakistani descent are concentrated in three main areas of the city (2011 census)

gated) communities and integrate little with local
society. London has also witnessed an influx of very
wealthy immigrants in recent years and these have
tended to cluster together. The more affluent boroughs
of Mayfair and Knightsbridge are home to a multitude of
millionaires from the Middle East and the former Soviet
Union and the price of housing in these areas now far
exceeds the reach of even wealthy British people.

Social segregation based on ethnicity

In some European and North American cities, different
ethnic communities have become isolated from wider
society as they have maintained their own language
and beliefs and limited their interaction with others

Local schools can sometimes become dominated
by a particular group and this can lead to suspicion
and hostility as younger people do not get to know
each other

In American cities, the term ghetto has been used to
describe an area of a city where the population s almost
exclusively made up of an ethnic or cultural minority.
As in many European cities, these are often located in
the poorer parts of the city, which wealthier residents
have left and where unemployment rates are high

The place study on Brick Lane and Spitalfields in
Chapter 8 highlights the large concentration of people
of Bangladeshi descent in East London. There are

Figure 9.23 Reasons for ethnic segregation in urban areas

O Type here to search

n London 100, even the most diverse wards of Brent and
Newham experienced a further decrease in segregation
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Figure 9.24 Changing rates of segregation for British Asian
opulations 2001-2011

To tackle the negative issues associated with ethnic
segregation, a policy of interculturalism has been
promoted by some. This emphasises interaction and the
exchange of ideas between different cultural groups.
Areas of mutual interest are found and community
engagement is conducted in ‘intercultural spaces’ such

as libraries, schools, sports clubs and community
centres

In the UK, there is legislation on anti-racism,

employment rights and opportunities to combat
dis

imination, prejudice and racism. Encouraging
ater political involvement of different cultural groups
can also encourage greater integration and provide a
voice for those who may feel under-represented
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e
may extend upwards to 250-300 m and its influence may
continue for tens of kilometres downwind.

[Keyterms S
Albedo - The reflectivity of a surface. It s the ratio
between the amount of incoming insolation and the
amount of energy reflected back into the atmosphere.
Light surfaces reflect more than dark surfaces and so

have a greater albedo.

Microclimate - The small-scale variations in temperature,
precipitation, humidity, wind speed and evaporation that
occur in a particular environment such as an urban area.
Particulate air pollution - A form of air pollution caused
by the release of particles and noxious gases into the
atmosphere. Emissions of particles can occur naturally but
they are largely caused by the combustion of fossil fuels.

Photochemical pollution — A form of air pollution that
occurs mainly in cities and can be dangerous to health.
Exhaust fumes become trapped by temperature inversions
and, in the presence of sunlight, low-level ozone forms. It
is associated with high-pressure weather systems.

Temperature inversion ~ An atmospheric condition in
which temperature, unusually, increases with height. As
inversions are extremely stable conditions and do not
allow convection, they trap pollution in the lower layer
of the atmosphere.

Urban heat island — The zone around and above an
urban area, which has higher temperatures than the
surrounding rural areas.

two levels within the urban dome. Below roof
s act in

There

level there is an urban canopy where proce
the space between buildings (sometimes referred to as
canyons). Above this is the urban boundary layer. The
dome extends downwind and at height as a plume into

the surrounding rural areas.
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* Cities can create their own climatic dome with  « The dome has 2 levels:

distinctive: « Urban canopy below roof level where processes act in
+ Temperature ranges the spaces between buildings
+ Precipitation generation and patterns + Urban boundary layer above

« (relative) humidity
* Wind speeds, turbulence & eddies
« (reduced) visibility

+ Prevailing winds extend the climate dome
downwind as a plume into the surrounding
countryside so urban patterns can be spread to
the immediate rural area downwind.




