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Teacher’s Introduction

This resource has been developed to provide case studies and exam preparation material to support the GCSE
OCR B specification (J384) Topic 1: Global Hazards: Weather.

This detailed case study is on The Morpeth Flood, UK (2008) representing a flash flooding event in the UK.

The case study includes a main content section which can
be used as part of a lesson plan or distributed to students A webpage containing all the links listed in this

for self-guided research; a selection of ICT interactive links | resource is conveniently provided on ZigZag

to further students’ research around each topic and a set Education's website at zzed.uk/8841

of Springboard Images and discussion questions (also You may find this helpful for accessing the websites
available as a PPT file accessible by digital download) which | rather than typing in each URL.

makes a fantastic starter activity.

The exam preparation section which follows the case study contains a summary table, bringing together all of the
key facts and figures relating to the case study; rapid-fire revision questions (with answers) to help recall and
retention of the main points; and an exam-style question and mark scheme, written in the style of the OCR B
sample material, so that students can practice answering questions relating to case studies and applying relevant
knowledge in their answers.

The resource may be used as a source of reference for the required case studies for individual study, or for group
work leading to discussion or debate. Subheadings in the information sections are designed to enable tabulated
comparisons of social, economic and environmental impacts.

Other detailed case studies are available for this topic area representing contrasting natural weather hazard
events arising from extreme weather conditions (tropical storms, flash flooding, heatwaves, and drought) in the
UK and globally:

e  Hurricane Sandy, USA (2012)

e  Tropical Storm Chedza, Madagascar (2015)
Flooding, Texas, USA (2015)

Heat wave, UK (2015)

Heat wave, Pakistan (2015)

Drought, UK, (2004—-2006)

Drought, Brazil (2014-2016)

\% » A PowerPoint presentation containing the Springboard Images starter activity to accompany this
resource is available as a free digital download. Just register for free updates using the link below
‘, to download all available content for your school or purchasing site.

November 2018

Free Updates!

Register your email address to receive any future free updates*
made to this resource or other Geography resources your school
has purchased, and details of any promotions for your subject.

* resulting from minor specification changes, suggestions from teachers
and peer reviews, or occasional errors reported by customers

Go to zzed.uk/freeupdates
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Flooding in Morpeth, Northumberland - 6

Part 1: Case Study

Acronyms and Useful Terms

Antecedent
Electrical Storm
Flash Flood
Low Pressure
Overland Flg
River Flo!
Tornado S
Watershed

G2

Causes and Prior Weather Conditions
Flooding occurred in the Northumberland town of Morpeth on Saturday,
built on the floodplain of the River Wansbeck, and is therefore prone to fl
winter and due to snowmelt. This 1-in-

unusual in timing, being due instead to
"""""""""" occurred after a w

G808 Sentainbar 2008
Ralatali b

_mmer. Between
»owrwas the worst,
Ated in significant dama
flood defences (including flood

In a 24-hour period between 5t and 6%
over the 331 km? Wansbeck catchment.
caused by an area of low pressure whi
September. By 5" September, Southern
an occluded front moved northwards a
rainfall. The storm dissipated on 9t Se
systems bring wet weather because risi

Figure 1: Rainfall (nm), 4-6 clouds.
September 2008 A larger version of
this image can be found in The River Wansbeck achieved the hlghest P
Springboard 1. of 3.99 metres, meaning that Morpeth’s floo

time was only eight hours, and 56% of the fl;

Valley.

e Local relief — the constricted and steep W, ; )
i orpeth — usually only 74

e  During the flood, 86 mm of rair ‘4 ri

e The summer of 2008 was wet, meaning that soil was already saturat
e The type of soil meant that infiltration was slow.
e A manhole cover was dislodged by high flow beneath, causing sew
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Befidge Fair
8fn

Social Impact
e No deaths were attributed to the/
e 400 residents were eva
halls and a schi

‘seriously damaged’).

e Asaresult, residents were temporarily forced
to stay either with their families or in
caravans, so repairs could be carried out.

e Cars and personal possessions were
damaged.

e  Electricity was lost to 183 customers, as four
substations were switched off.

e Insurance premiums increased after the flood.

Economic Impact
e The damage was estimated at £40
e Early estimates suggested th |
e  Merchandise within
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Environmental Impact

Short-term Management

The preparation and responses included:

Immediately prior to and during the flood:

Shortly after the flood:

The area surrounding the river was damaged by the high
flow and raised water levels.

Silt and debris also covered the land adjacent to the river.

As a result of the flood-scheme reservoir built after the flood,
42 ha (0.42 km?) of new habitat was created, and -clawed
crayfish were moved upstream.

aration immediately before the
+ agement during the flood, and
after it abated.

This section descs
flood, \

Flood watch was established.

The town’s emergency plan was enacted.

A meeting was held by planners at 11am on 6 September to
plan the evacuation and preparation.

Flood warnings were issued by the Environment Agency. A severe
on 6% September, prompting the first evacuations. Due to human er
given to the area called Middle Greens.

Voluntary assistance was provided by doctors, nurses and school e
Sand bags were distributed by the police, inc homes.
Emergency services and local councils as h the evacuation,
included: the police, ambulan “ fighters, the British Red
Minibuses were used fg T’telicopters were used to rescu

used.

A Flood Disaster Fund was set up by
the Red Cross and Morpeth Lions Club
to support people who didn’t have
insurance for their homes. In the four
days after the flood, £20,000 had been
raised.

Morpeth Flood Action Group was set up.
The government’s Floods Recovery
Minister visited two days later, on
Monday 8* September, to assess the
government’s aid that would h

and to ensure that i

esses were dried out
and rep\ goods and possessions
were also replaced.

Silt and debris were cleared. To reduce future flooding, silt and tree
channel.

Drainage culverts were also cleaned out.
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Long-term Responses
This section describes the long-term schemes enacted in the years follow
Morpeth from future flooding,.

e In 2012, permission was granted for a flood alleviation scheme. Fun
provided by the Environment Agency and Northumberland County
and was completed in July 2015. The scheme in<i# i d a storage pon

water can be stored.
e Inaddition to the alle
L

Figure 6: The flood alleviation scheme under construc

Evidence for More Extreme Weather
While episodes of extreme weather often appear to be becoming more pr
change may not yet be felt.
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@ Fact Table

Frequency of this flood type:

Amount of rainfall that fell over a 24-} n the Wansbeck

catchment:

Height of i

Number of residents who were evacuated:

Number of houses damaged:

Number of customers who were affected by electricity cuts:

Cost of damages:

Number of commercial properties damaged:

Area of new habitat created through the flood alleviation scheme:

Amount of money raised by the Flood Disaster Fund by 10t Septemb

Cost of flood alleviation scheme:

Amount of water that can be stored by the -

Write a list of definitions for the following key terms:

¢ Antecedent Conditions

e Catchment

¢ Flood Defence

e Floodgate

e Floodplain

e Flood Wall

e LagTime

o Local Relief

e Low-pressure Weather System
o  Occluded Front
e Overland Flow
Peak Dischar:
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ICT Interactive Page

i Rather than type out these

Videos

Flooding: “
“I  https://www.youtube.com/watch?v= mM

Flood rescue:

75 https:/g om/watch?v=8Ulnig FiWU

The afterma®r.
Y3 https://www.youtube.com/watch?v=ICqZps4d6IM

Morpeth Flood Action Group:
Y% http://www.morpethfloodaction.org.uk/

News Stories

BBC News:
Y% http://news.bbc.co.uk/1/hi/england/7601742.stm

The Independent:
“%  http://www.independent.co.uk/news/uk/h
flood-for-45-years-923476.html

/how-an-ancie

2008 wasn’t the last fl

Y8 http://z Jnews/uk-england-tyne-19731095
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@I sprinsboaras

Springboard 1
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[ Springboard 2

AdOO NOILO4dSNI
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Why do you think that residents were evacuated during the flooding
The flood was classified as a 1-in-115-year flood. What do you think
Discuss the purpose of the flood alleviation scheme designed to prot

@ N
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Springboard Suggested Answers

Springboard 1

Morpeth is located in Northum
near to the coast. The tow
shading on the ¢k

er<fore, it is locate
the catchment are lo
ap — showing that more than 12

1 uomestic and commercial property and buil
y loss of business for affected commercial activities
es temporarily uninhabitable — need to stay elsewhere.
Increased stress.

Increased insurance premiums.

Temporary loss of power to 183 customers — that’s inconveni
freezers!

Any other valid point(s).

For a start, Morpeth is built on the floodplain, and its urban

into the soil, increasing its risk of flooding. The channel has a
by engineering projects. Alteration of land use within the cat
had an effect. The town had already built flood defences bec

However, the flood was caused largely by the intense rainfal
waterlogged soil from a wet summer, the drzinage propertie
morphology of the Wansbeck cat .
Therefore, the student mav.s
flood, and possib
Morpeth is

by human factors. It is worth
wrong place — on a floodplain, whi
or water during a flood.

Sprmgboard'z

For health and safety reasons: i.e. floodwater was contamina

system backed up, and roads were flooded — there would ha

objects underneath the muddy water.

Their homes would have been uninhabitable due to the flood

A flood of that magnitude will occur once every 115 years on
an average — a flood of that magnitude could occur in the fol
classifications such as these can make people complacent, or
magnitude occur at closer intervals.

million m? of
gh Morpeth, meani
nces won't be overtopped.

A dam was built to temporarﬂy store
can be delayed and flow
is reduced, and the
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Part 2: Exam Preparation

Flash Flooding in Morpeth

o
I ! \\\\\\ 5

In which county is Moz

Northumberland

When was,

Saturday 6% September

What is thd
occurring? ™

ity of a flood of that magnitude

Every 115 years on aver,

How much rainfall fell on the Wansbeck catchment

150 mi
between 5t and 6t September? o
How much rain fell on Morpeth itself during this time? 86 mm
How many tributaries combine prior to Morpeth? 3

Describe the Wansbeck river valley.

Steep-sloped and narrow

The ground was saturated with water from prior
rainfall. What is the name given to this?

Antecedent conditions

How did sewage contaminate floodwater?

Through dislodged man

Did the flood cause any deaths?

How many people were evacuated?

How many houses were damaged by floodwater?

Where were people evacuated to?

Where did people stay while homes w
out and repaired?

halls and a school

With families, or in cara

alleviation scheme?

How many people lost ¢ 913

What was to £40 million
How man \gtsie 89

Name the c\#Ch that was damaged. St George’s
How much new habitat was created by the flood 2 ha

What happened at 11am on 6t September?

A meeting was held to di

What was set up prior to the flood?

Flood watch

What were issued by the Environment Agency?

Flood warnings

Which area was missed?

Middle Greens

Who provided voluntary assistance?

Doctors, nurses and scha

What was provided to stop water from entering
buildings?

Sand bags

Which emergency personnel were deployed?

How were residents evacuated?

How much money was raised by

7

e, ambulance, firefig

A

Minibuses, helicopter an

Fund by 10t Septembe £20,000
How muclg £26 million
When was July 2015

GCSE OCR B Case Studies: Topic 1 — Global Hazards: Weather: Morpeth Floods Page 11
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How did the floodplain and prior rainfall contribute to the
flood?

4 Describe the evacuation of 400 residents.

Suggest how the position of Morpeth increased the flon:
risk.

6 | Describe the social problems

” Describe the pub' @ a4 v i rcial buildings that were
dam
8 think that the RNLI and RAF assisted with the
9 What was the aim of the Flood Disaster Fund? COPYRIGHT
PROTECTED

10 |How do you think that houses were repaired after t

g

11
Qg

Education

12 the town itself?
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Quick-fire Answers

. A 1 d
1 | How did weat ntribute to the flood? n ared of low pressiire :
over England as an occludeq
o . No, there had b
2 | Was WiEgd of September 2008 an isolated occurrence? ‘ 0, briere had Joen many
mainly caused by winter f1
. . . . . The summer had been wet,
How did the floodplain and prior rainfall contribute to the .
3 overland. The soil was als
tflood? ; I
with steep gradient, mean
The residents were evacua
4 | Describe the evacuation of 400 residents. afternoon. Residents were
rescued from windows an
5 S‘uggest how the position of Morpeth increas Morpeth is built on the flood
risk.
Inconvenience and stress
. . : ] ' lost, i
6 | Describe the so at residents faced. pOsSEsSIons toere 05%, sk
hundreds of people — almo
_ example.
” Desc! public and commercial buildings that were 89 properties including sh
damaged
How do you think that the RNLI and RAF assisted with the -
8 . Providing transport — boa
evacuation?
. . To provide financial assis
9 | What was the aim of the Flood Disaster Fund? ;
repair and replace damage
; Water-damaged possessio
10 | How do you think that houses w~ er the flood? | cleaned and dried out. Ne
completed.
. . To st ter b it
11 | What jcg ood alleviation scheme? 0 store water before i re
the water levels are lower
“ s . Yes. The existing flood d
12 | Was rk completed within the town itself? o e e ing flood defer
introduced.
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Extension Answers

1. A range of factors contributed to water quickly entering the channel and con
overland flow. These included: j
e  Antecedent conditions and waterlogged ~
e Relatively impermeable soil
e  The slope and shape of #
e  The intensity o
. Mz ’1

d suggestion(s)

2. The disruptions were only small-scale, limited to the town itself, and mainly
people were still evacuated and almost 1,000 houses were damaged. For tho
would have been significant — for example, the upheaval of staying away fro
the clean-up of houses.

3. The flood alleviation scheme was set up to store water for slow release throu
defences were enhanced through a new flood wall and floodgates. Silt and t
channel, to increase the capacity and reduce friction. There are other measu
such as improving the drainage network so that sewage doesn’t contaminat
existing defences could also be increased, again to increase the capacity befo
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Exam-style Questions

Questiongd

— extreme weather event in a UK and non-UK loc

Explain how the consequences of extreme weather events d
contrasting countries.
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Level Marking

Level Mark

21y cvidences some knowledg
_swdent evidences good understan
etween places, environments and pro
The ideas expressed by the student ar
A named example is provided with som

The student evidences thorough knowl
(AO1)

The student evidences a firm understa
exist between places, environments an
o |deas expressed by the student are in-
e A named example and place-specific d

Indicative Content

The student should compare

o aflash flood OR a tropical storm
e and a heat wave OR a drought

Suggested Content
Name of UK extreme weather event: Morpeth flash floods, 2008
Name of non-UK extreme weather event: Brazil drought, ,,,§2015

ssting countries,
strates the differenc

e As the two weather events are different a
events are also different. The tab
and environmental conseaq:

Brazil

1zil suffered extreme water restrictions as a

consequence of the drought, with around 3.9

...... million people experiencing water rationing. .

e Electricity was lost to some residents as much of
Brazil's power is run through hydroelectric power
Social stations. .

Consequences | ¢« Residents attempted to store water, which resulted
in a larger mosquito population and increased .
number of dengue outbreaks.

o Healthcare was affected as hospitals experienced
water shortages.

o Some jobs were also lost due to lack of water.

e Brazil suffered various economic losses. For

example, there was a reduction in tourist arrivals .
Economic and electricity companies ended up '9sing money
Consequences as power had to be importe ' ighbouring
countries.

« Agricultura
e InBr

ffeuisoybeans also occurred.
ions were affected by lack of .

Environment
Consequezs

e was also an increased risk of forest fires,
ith over 1,100 occurring in Southern Brazil
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