

Contemporary Urban Environments Booklet 11

Name:
Urban Drainage
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Key term
Sustainable urban drainage systems (SuDS) - drainage solutions that provide an alternative to the direct channelling of surface water through networks of pipes and sewers to nearby watercourses.

Urban precipitation and water movement through urban catchments
TASK:  Using your knowledge from the pre-work fill in the missing blanks:
· Urban precipitation falls in ___________ amounts and with greater intensity in towns and cities.
· _______________ urban surfaces like roads, car parks and rooftops prevent precipitation from infiltrating.
· Urban areas are designed to shed water ____________ and move it into storm sewer systems.
· Water gathers ___________ and erosional power as it travels underground.
· When the water leaves storm drains and empties into streams they fill _________.
· _____________ infiltration leads to less groundwater and soil water levels reducing base flow.
· The resultant storm hydrograph for an _________ river has a flashy discharge but low base flow.
	Impermeable		speed		rapidly		urban 						Reduced		quickly		greater		power


The effect of urban surfaces on the water cycle
TASK:  Why has urbanisation increase the risk of flooding?




Urban precipitation, surfaces and catchment characteristics
[image: ]
TASK: With reference to the images describe and give reasons for the catchment characteristics of rural, suburban and central urban land uses.










Urban hydrology is characterised by:
[image: ]
This is represented by a flood hydrograph.


The effect of the urban environment on river discharge.
[image: ]

The urban water cycle:  flood hydrograph
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[image: ]







Issues associated with urban river catchment management
[image: ]

TASK:  Study Figure 1 below ‘Contrasting drainage management approaches’. Critically assess hard and soft engineering solutions to urban drainage management.
[image: ]





Catchment management in urban areas
Sustainable urban drainage systems (SuDS)
SUDS is a relatively new approach to managing rainfall by using natural processes in the landscape to:
· Reduce flooding
· Control flooding
· Provide amenity to the community

TASK:  Watch the video clip on SuDS and make notes on the measures that can be put in place to manage rainfall.  https://www.youtube.com/watch?v=LMq6FYiF1mo




[image: ]
TASKS:  Using Oxford Text Book p156- 159 complete the following on SuDS.
· Summarise the techniques used and benefits of SuDs (p157).  
· Techniques – 








· Benefits -




SUDs Case Study:  Lamb Drove, Cambourne.

· [bookmark: _GoBack]What was the original aim of the Lamb Drove SuDs scheme (p158).




· Annotate the diagram to explain the role of the measures implemented (p159).


[image: ]



Using the case study and figures 5 and 6 (p158-159) complete the following:
· Summarise the impacts of the Lamb Drove SUDs development.










· Summarise evidence that demonstrates that the Lamb Drove project is a success and cited as ‘best practise’ for all planners nationally.






River Restoration and Conservation

[image: ]

River restoration has two main aims:
· To improve the quality and function of rivers.
· To restore the river so it can support healthy and thriving ecosystems.

Restoration can occur at different scales:
· Large scale restoration projects could include an entire flood plain.  Buildings might be removed and water channels brought back to a more natural course.
· Small scale projects could restore a section of river by removing hard engineering and replacing it with more natural features.  
Restoration can be seen to work with SuDs and other projects in the urban environment.

River Restoration and Conservation Case Study:  The Cheonggyecheon River Project.

TASK:  Watch the clip on The Cheonggyecheon River project, South Korea and answer the following questions. https://vimeo.com/255489488
· Following the implementation of the restoration how has wildlife and average temperatures been affected?



· What flood control policy had historically been put in place?



· What was the river originally used for?



· What happened to the quality of the river over time?


· When was the river covered?

· When was the expressway built?

· In 2003 what was usage of the area like?



· What had happened to the structure covering the river by the 1990’s?


· When was the restoration project started?


· Give details of the restoration project:  time taken, cost and length of river restored.



· What issues were raised over the restoration and how were these resolved?



· How did Seoul’s citizens participate in the restoration project?



· How does the restoration project benefit Seoul?



Stakeholder participation:  River restoration involves a wide range of stakeholders from the public and private sector including policy makers, practitioners, scientists and non-government organisations, as well as all citizens groups potentially impacted. 


TASK:  Who were the stakeholders in the Cheonggyecheon River project?
















TASK:  On separate paper:  Produce an A3 poster/word revision document case study for The Cheonggyecheon River project, Seoul, South Korea.
Include the following:
· The reasons for the project, including its overall aims and dates of the project.
· Description of the restoration and conservation work carried out.
· Contributions from the various parties involved, including their attitudes to the project.
· How the project has had an impact on water movement through the urban catchment.
· An evaluation of the success or otherwise of the project including economic sustainability, traffic, environment and inclusive design.
· Annotated maps and images to support your work.

Resources:  
· Hodder text book p 418 - 419
· Online - images/map



Extension Work
Extension Task:
A lot has been written about the fact that increasing numbers of people are replacing lawns and gardens with impermeable surfaces – 
· What impact is this having? 


· How could people be persuaded to reverse this trend? 



The RHS are running a campaign to encourage people to green up urban areas. 
For more information, go to: RHS: Why greening grey Britain is important https://www.rhs.org.uk/science/gardening-in-a-changing-world/greening-grey-britain/urban-planting

Extension Task:

Look at the proposals (by a former Geography teacher) to make London the first National Park City.
http://www.nationalparkcity.london/

· What would be the costs and benefits for London and the rest of the UK? 
(Link here with issues such as the urban heat island, air and water pollution and sustainability)










TASK:  Answer the following exam style questions.
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Answer the following on a separate piece of paper.
[image: ]

Pre-work/Flipped Learning

· Read Hodder text book p 420-422 and make notes/mind map on ‘urban waste and its disposal’ under the following headings:
· Waste generation,
· Sources of waste in urban areas,
· Impacts of increasing waste generation

· Using p422-424 Hodder and p164-166 Oxford text book make notes on the different methods of waste management and disposal below. Include positives and negatives - this could be completed as a table.
· Recycling and recovery
· Trade
· Reduction(incineration)
· Burial (landfill)
· What is submergence of waste? See Hodder textbook p424
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Figure 9.44 Changes in a storm hydrograph for a stream following urban development of its catchment
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1 Study Figure 2.

a Copy and complete the following. State reasons for each one:
* Thelagtimeis the ...
* At point X, surface runoff and discharge are ...
* Atpoint Y, dischargeis ...
* At point Z, there is no longer an input from surface runoff

and throughflow and base flow are both ...

b If the channel capacity at the measuring point is 30 cumecs,

what is inevitable, and when?
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Figure 9.45 Issues associated with urban river catchment management
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River strightening involves cutting through meanders to create 3
straight channel, This increases the gradient and speed of flow
‘which may increase flocd ris k further downstream. In some
places the straightened sections are lined with concrete (see
channelisation below).

Notwrallevées can be made higher, 5o increasing capacity.
Embankments are. raised riverbanks using concrete walks, blocks
of stone or material dredged from the river bed. The latteris
arguably a more sustainable, environmentall friendly option and
looks more natural than the concrete walling more common in
urban areas.

Diversion spillways (flood relief channels) by-pass the main channel,
They can be for emergency use only (controlled by sluice gates)
when high flow levels threaten flooding or a permanent feature:
enhancing the environment by creating new wedands and
recreational opportunities.

River chamnelisaton involves lining straightened channels with
concrete. This reduces friction, improves the rate of flow and
reduces the build-up of it because it prevents the banks from.
collapsing, But, channelisation looks unsightly and damages local
ecosystems.

© Figure 1 Contrasting drainage management approaches

Soft engi

Afforestation (planting trees to establsh woodiand or 3 foresy).
Trees increase interception and reduce throughfiow and

surface runoff because they take up water to grow. In short,
evapotranspiration from both leaves and branches dissipates water
that would otherwise end up in the river channel.

Riverbank conservation by pianting bushes and trees reduces lateral
erosion, bank collapse and 50 sifting-up of the channel. This

s because their roots stabilise the banks by binding the loose
material/sediments together.

ring

Floodplain zoning restricts different land uses to certain locations
on the floodplain (e.g. nearest the channel may only be used
for pasture or for recreational use). Natural floodplains act as

a natural soakaway, 5o protecting them from development and
reducing surface runoff into the channel.

River restorotion involves a retum of the channel to its natural
course and 5o reversal of artificial drainage management
“solutions’ adopted in the past. This return to nature is discussed
n3.9.
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Sustainable drainage systems aim to alleviate these problems by storing or re-using surface water at
source, by decreasing flow rates to watercourses and by improving water quality.

Cartoon showing flow of water through sustainable drainage systems into the subsurface. During a storm event, surface
water flows through swales and filter trenches that remove entrained pollutants (1). The peak river discharge is delayed and
reduced by: storage of water for re-use (2), storage in ponds (3), or infiltration of water to the ground through infiltration
basins and soakaways (4). This process improves the quality of water in rivers and decreases peak river discharge (5).
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© Figure 5 Final design of the Lamb Drove, Cambourne SubS scheme
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Whatis iver restoration?
» How to do river restoration

» Why restore rivers?

» Meeting EU directives

» Regional and national policies

» Economics

» Flood risk management

» Habitats and biodiversity

» Hydropower

» Agriculure and Foresiry

» Social benefits of river restoration
» Spatal planning

» Fisheries

» Urban River Restoration

River restoration refers to a large variety of ecological, physical, spatial
‘and management measures and practices. These are aimed at restoring
the natural state and functioning of the river system in support of
biodiversity, recreation, flood management and landscape
development.

By restoring natural conditions, fiver restoration improves the resilience of
the river systems and provides the frameork for the sustainable
multfunctional use of estuaries, rivers and streams. River restoration is an
integral part of sustainable water management and is in direct support of the.
‘aims of the Water Framework Directive, and national and regional water
management policies.

‘Technical measures that help to bring rivers closer to their natural state.
include the creation of fish passes and weir removal (Downioad the River
Restoration Manual by the UK River Restoration Centre - RRC). At the other
end of the spectrum are zoning reguiations and participatory approaches.

‘When planning improvements to your fivers it s helpful to engage with
people and organisations at a catchment level. The health of our waters will

27-29 AUGUST 2017 EUROPEAN
RIVER RESTORATION LEARNING HUB
EVENT LYON, FRANCE

Deadiine for abstracts extended until May
1, 2017; Symposium Adaptation of Inland
Fisheries and Aqua Culure to Cimate.
Change 3-6 September 2017 in Stare
Jablonki, Poland

River Avon Hampshire, Witshire &
Dorset the winner of 2017 UK River Prize
and Nigel Holmes Trophy for the.
excellent demonstration of a whole river
approach to restoration and
management.

Sediments on the move: Registration
open for 10t International SedNet
Conference 14-17 June 2017 atthe.
Palazzo San Giorgio, Geno, taly.

Report: Scientiic/Practical Symposium
“Clean Water of Russia'.

Délimiter Fespace de bon fonctionnement
de cours deau

ECRR Newsletter, April 2017
Characterizing fish responses 1o a fiver
restoration over 21 years based on
spocies traits
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Following a storm, why do urban river discharges often return to normal base flow
levels more quickly than rural river discharges?

[1 mark]

A Inrural areas the gradients are less steep so the runoff is o
slower. The water is stored on the ground surface, in the soil
and in bedrock.

B Interception is usually greater in urban areas because the o
land has not been ploughed to remove the vegetation. Trees
that are planted as part of urban development restrict the
water movement.

C Inurban areas a higher proportion of the precipitation o
becomes runoff rather than throughflow. This reduces lag
time to peak discharge and the return to base flow.

D Rainfall is usually more torrential in urban areas. This is due o
to the convection processes caused by rapid evaporation
from the dark surfaces.

Specimen assessment material
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Question 5 continues on the next page
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Lontemporary urban environments
* Urban precipitation, surfaces and catchment characteristics; impacts
on drainage basin storage areas; urban water cycle, water movement
through urban catchments as measured by hydrographs.
* Issues associated with catchment management in urban areas. The
development of sustainable urban drainage systems (SUDS)
* River restoration and conservation in damaged urban catchments with
reference to a specific project. Reasons for and aims of the project;
attitudes and contributions of parties involved; project activities and
evaluation of project outcomes.

Learning Objectives:

*  Describe and explain the effect of urban surfaces on the water cycle.

* Analyse a hydrograph for an urban area.

+ Define the term sustainable urban drainage systems (SUDS) and
describe different SUDS strategies.

«  Describe and evaluate a specific urban river restoration project,
outlining the reasons for its restoration and the attitudes and
contributions of the stakeholders involved.
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Urban precipitation, surfaces and catchment characteristics

TASK: Describe and comment on the relationship between vegetation
cover and impermeable surfaces associated with urban areas.

Images from p154 Oxford text book.
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an increase in total runoff

an increase in the frequency of flooding

a decrease in the lag time (time taken for the river to peak after the highest
rainfall)

an increase in peak discharge

a lack of seasonal variations

a decrease in the base, or normal flow of the river.




