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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 Drought in Brazil (2014-2016) representing a non-UK drought event.

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/8848

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, Morpeth, UK (2008)

Flooding, Texas, USA (2015)

Heat wave, UK (2015)

Heat wave, Pakistan (2015)

Drought, UK, (2004—-2006)

\% » 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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Drought in Brazil — 2014-201

Part 1: Case Study
Content

"L

s

Causes and Prior Weather Coddit ¢ )u*'/ -
In total, four Braziliar: ;,_ *j"s ,ﬁve““r“”éjaffected by

[ oveEz, >
COLOMEILA g

EA‘N\‘:\\/L, Rorsime .
drought b L2 ) _a'and 2016. The four c \J
", 7
states were > \ 2 “
e S3o Paulo P

Amezonas
¢ Rio deJaneiro
e Espirito Santo
e  Minas Gerais

Sao Paulo and Rio de Janeiro saw the greatest
shortages, where droughts were the worst for
80 years — since the 1930s. Coastal regions also
have a very high population, which has added
to the pressure. The most affected regions are
located in Brazil's south-eastern region, which
is already classified as ‘semi-arid’. For
example, Minas Gerais only saw 900 mm_ ..
rainfall in 2014 — half of its norma‘ 18 |

Pt \ id
precipitation. . _; ¥
The droug
causes a deXs in rainfall), high

population, agricultural use and industrial
output (increasing demand), and the
drought also coincided with particularly
strong El Nifo years. For this last reason,
the states of Espirito Santo and Minas
Gerais saw a continuation of the drought
into 2016, and in fact a worsening.

Criticism and warnings (for example, by
the scientific community) have also been
levied at the water distribution and
management network as an additiona!
contributor of problems — pine s < M‘cr‘
and leaky up to 37%. Wlost,

h . L,,mégally stolen. In
"Eprlbblems, development in the catchments has also cause
reducing the water available for use.

Large urban centres also contribute to droughts due to their urban heat is
cloud cover over the cities.
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During the rainy season of 2014—
normal, starting the drought con
18 reservoirs were drawn down
Rainfall is very seasonal in south
the entire year’s rainfall occurs i
‘on suppliers to

8 it Tate 2015 and early 2016, rainf
cause of drought, but the intensity of the

Social Imp:X
One of the greatest implications of the
drought was the shortage of water — both to
domestic and commercial users. This led to
water cut-offs and rationing. Reservoir
supplies dwindled, sometimes to around
5% normal capacity (water at such levels is
used as emergency reserves), and one
reservoir outside Rio de Janeiro was
completely drained. Additionally,
electricity was lost at times (rolling
blackouts) to many areas, because Brazil
generates between 65% and 70% of its
electricity from hydroelectric power. A
times, the water storages result:
residents protesting i u

Rio de Janeiro was jus

This equated to approximately 3.9 million people.

e InOlinda, water was only supplied on three days each week.

e In Vila Madalena (Sao Paulo), water was cut off from 3.30pm
each day to 8am the following day.

e Starting in January 2015, Sao Paulo’s residents occasionally had
their water supplies cut off.

e  Customers who reduced their water consumption were

rewarded with cheaper water rates; however, customers who

used more water than in previous years were forced to pay

higher tariffs than normal, called “punitive tariffs% |

Carnivals were cancelled in some areas.
e Some jobs were also lost; for example, those of 800 workers who prod
the sugar and ethanol industries. For example, the Bom Retiro mill an
years.
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Economic Impact
In February 2015, Sao Paulo’s main reservoir was
critically low at only 6% capacity. This was not an
isolated occurrence, however. Water companies
scrambled to source water from elsewhere, and pool
together their existing resources. Rio’s largest reservoi
Paraibuna, dried up for the first time since 1972

Shortages of water, and, there
significant economic

and Minas Gerais, residents and businesses were asked
to reduce their water consumption by 30% — almost a
third.

Economic losses included:

e Reduction in commercial activity due to power cuts and associated lo
which led to significant losses.

e Reduction in tourist arrivals.

e  FElectricity companies lost money because they had to import electrici
countries, or generate electricity from other sources. The government
companies with $1 billion from state-owned banks.

Some companies that relied on large quantiti er to function —

o Coffee production il’s coffee is grown in Minas Ger
increased ¢

. e
o o wdecreased.

Environmental Impact

e  Fish populations were impacted.

e  Therisk of forest fire increased —
there were over 11,000 forest fires
in Southern Brazil.

e A greater reliance on thermal
power stations (using fossil fuels)
increased greenhouse gas
emissions.

Management to Reduce Risk
In areas such as Sao Paulo, wa

need to be Figure 6: Water bodtes dried

manageme ZL
temporary/S®ort-term issues (i.e. implemented during the drought), and 1

stop similar events from occurring,.
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Short Term:
e Reservoirs were linked together to pool reserves, allowing for an over
2015.
e  Extra electricity, to make up for the shortfall from the loss of hydroele
from Argentina and northern Brazil, and thermal power stations also
blackouts were also used to protect supply. ]
e Water companies lowered pressure, water: ¢.f and rationed.
e  More wells were dug. 2
e Local people collected

could reduce Sdo Paulo’s supply by 6%).

e Install water-efficient taps (a possibility).

e The generation of renewable power could
be increased.

e Import water from further afield —
permission was granted for a 15 km
connection from the Paraiba do Sul river
basin to the Catareira system.

e A scheme costing $550 million began

construction for a pipeline to supply

additional water to Sdo Paulo (due for

Figure 7: Brazil generates al

.. , from
completion in 2018).
e The World Bank provides fundingto
those at risk — to build water atprovides workshops, etc.
e  The Ministry of Nation _ produces plans to increase prep
planning and risi- ation — which started before the current dr

While Brazil has experienced droughts in the past (for example, caused by
severe for 80 years. Deforestation is a major threat to the Amazon rainforest
demand for timber and crops (such as palm oil), and, therefore, without pro
threat. This event could simply have been caused by natural weather variat
because the effects of climate change may not be seen significantly for the n
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ﬁ Fact Table

Number of states affected: 4 (/)
Time since last severe drought like th? 80 years —U
Percentage of water lost via t on system or 379,

. 6% and o o

reservoirs: .
capacity

Number ot cities that experienced water rationing in 93 l
January 2015:
Number of beef farmers who lost their jobs: 800
Percentage businesses and residents were asked to reduce 30% O
water consumption by: ’
Number of forest fires as a result of the drought: 11,000 Z
Percentage of water that could be saved in Sao Paulo by 6%
reducing leaks: °
Cost of building a pipeline to supply water to Sdo Paulo: | $550 mill
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ICT Interactive Page

4 Rather than type out these

Videos and interactive content

Images of the drought:
Y% http//www.telegraph.co.uk/news/pi
years-from-the-air-in-pict

Y5 http:/s es.com/sao-paulo-drought-2015-photos-historic-
se-1912767

Three maps which help explain the effects of the drought:
Y% http://www.wri.org/blog/2014/11/3-maps-help-explain-s%C3%A30
water-crisis

News Stories

Brazil’s drought problem:
“%  http://www.cnbc.com/2015/06/30/worries-grow-as-serious-drought

Protests and blackouts:

‘% https://www.theguardian.com/world/20? zil-worst-drou

How to stop the drought?

“Y  https://iwww. global-development-professional
' 11 0-ngos-saving-water-collapse

AdOO NOILO4dSNI

Y% http://www.reuters.com/article/us-brazil-water-idUSKCNOVR1Y]
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Qi sorinsboaras

Springboard 1

AdOO NOILO4dSNI

1. Suggest how deforestation can be linked to drought.
2. What are the social problems caused by drought in Brazil?
3. Describe short-term responses to drought in Brazil.
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[ Springboard 2
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Springboard Suggested Answers

Springboard 1

¢ Deforestation changes the temperat:: tund ~ there is less

temperature increases.

1 .
¢ There are fewer +, “uerefore, less rainfall.
e Thereisles=: on because there are fewer trees.
. ce to residents and disruption to daily life and acti
L ‘water bills for high users.
, |° Need to store water — increased mosquito population.

e Decrease in healthcare capability.
e Cancellation of social events such as carnivals.
e Some people lost their jobs.

e Increase water recycling and storage.

e Water cut-offs/rationing,.

3 |* Reservoirs were linked together to pool storage.

o  Wells were dug,.

e Electricity was imported from Argentina and northern Brazil.

Springboard 2

AdOO NOILO4dSNI

1| Almost three quarters of B
less water exiting rese
. fiy shut down, at the expense of staff.
2 | or farmers.
[ ]
¢ Brazil can reduce its demand for water — such as by fixing leaky
efficient equipment.
3 |° Large capital infrastructure schemes allow for water and electri
further afield.
e Implementing robust plans and risk identification.
e External funding and resilience preparedness, such as provided
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Part 2: Exam Preparation

Summary

Drought in Brazil

Questio

Name the fog
Brazil.

e atfected by the drought in

——

s Sdo Paulo

®  Riode Janeiro
s Espirito Santo
*  Minas Gerais

The drought was the worst in how many years?

80

In 2014, how much rainfall fell in Minas Gerais? 900 mm
D jon, £
What were the main causes of the drought? forestation, EI N
growth
How much water was lost through leaking pipes and theft? 37%
How many reservoirs fell below 2001 drought levels? 17 (of 18)

How low did reservoirs reach in 2015?

Down to around 59

In January 2015, how many cities experienced some form of
water rationing?

93

How many people did this affect?

.9 million

How did water companies deter people
water?

than during the pre

Why was storias thproblem?

Increased number o
outbreaks

o
— Qs
What sociaiRZ

¥, were cancelled?

Carnivals

How many beef producers were laid off?

800

Identify other industries that were affected by the drought.

Sugar and ethanol,

drought?

Name Rio’s largest reservoir. Paraibuna

By what percentage were residents and businesses asked to 30%

lower their water use?

State two agricultural crops that were affected by the drought. | Coffee and soybean
How many forest fires were caused or worsened by the 11,000

How was electricity production increased?

By linking reservoirs together, wh
the end of 2015?

In Sdo Paulo

e

Who providéd funding for new resources and provided
workshops?

Which ministry draws up plans to cope with and reduce the
effects of droughts?

GCSE OCR B Case Studies: Topic 1 — Global Hazards: Weather: Drought in Brazil Page
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Quick-fire Questions

cation for the climate in south-
3 | How can cities also reduce the amount of rainfall overhead?
4 | Describe the climate in south-eastern Brazil.
5 | Why did drought in Brazil also affect electrici
6 |How did water compani ers’ water use?
7 | How,
8 | How was the environment affected by the drought?
9 How could a greater reliance on thermal power stations affect the
environment?
10 | How did local people increase their resilience to
11 | How could water provision
12 | Suggecs ange was responsible for the drought.

GCSE OCR B Case Studies: Topic 1 — Global Hazards: Weather: Drought in Brazil
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Quick-fire Answers

on for the climate in south-eastern .o
Semi-arid
F ,
2 How § forestation cause drought? cwer clouds form
leaves of trees.
3 How can cities also reduce the amount of rainfall overhead? C.lt.les are tarmer
cities, and hence pr
A wet-dry climat
4 | Describe the climate in south-eastern Brazil. werary cmate
Brazil is located in
Brazil”
5 Why did drought in Brazil also affect electricity generati Most of Brazil's po
i be a store and flow
By charging differen
others
6 | How did water companies > water use?
By limiting the pre
certain hours, or 0
S I
7 |How s affected? omic peopre tere
where water suppl
) Fish populations w
8 | How was the environment affected by the drought?
fires, destroying ha
9 How could a greater reliance on thermal power stations affect the Thermal power stat
environment? COo.
10 | How did local people increase their resilience to f By reducing their
Wat b idl
11 | How could water provision b $5a5(§rmCZZorf Z ’;:r;
It is unlikely that t
12 | Sug:@mk mate change was responsible for the drought. Therefore, it is mos
human factors, suc

GCSE OCR B Case Studies: Topic 1 — Global Hazards: Weather: Drought in Brazil

Pag

AdOD NOILOIdSNI

COPYRIGHT
PROTECTED

g

Qg

Education



Sources claim that under water rationing, suppl
the morning. Discuss the disadvantages that
Comment on the problems duced water supply in Sao P
3,563 gallons per second. In 2014, the

second

Brazil isone of the ‘BRIC’ countries — a group of countries which are
growth. Suggest how water shortages could harm Brazil’s economy.

GCSE OCR B Case Studies: Topic 1 — Global Hazards: Weather: Drought in Brazil Page
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Extension Answers

1. Women in particular need to be up at this time to use or store water in buck
sleeping patterns and daily routine. For people who 7
chores such as washing clothes needed to be

n’t store water eas
ddring this time.

2. The data shows thatin Ju A sﬁpply into the city was less than h
e limited industrial users in terms of out
iy and cut-offs at different times. The use of open sto

mosqu h, and, therefore, the spread of mosquito-borne disease.

3. Reduced industrial output — for example, industries that need a lot of water,
This would have resulted in some workers being made redundant, as some
years. In addition, investors from outside the country could be discouraged.

AdOO NOILO4dSNI
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Exam-style Question

Question 1
reme weather event in a UK and non-UK loc

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

AdOO NOILO4dSNI

COPYRIGHT
PROTECTED

ig

Qg
Education

GCSE OCR B Case Studies: Topic 1 — Global Hazards: Weather: Drought in Brazil




Level Marking

Level Mark Descriptio

¢ The student evidences basic knowledg

e The student evidences limited understa
1 1-2 exist between places, environments an

1dénces some knowledg
_s-adent evidences good understan
. wetween 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

e |deas expressed by the student are in-

e A named example and place-specific d

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

o As the two weather events are different and in contrasting countries,
events are also different. The table below demonstrates the differenc
and environmental consequences.

Brazil
. Brazil suffered extreme
restrictions as a co
drought, with

vas lost to some residents as

. f Brazil's power is run through

ydroelectric power stations.

. Residents attempted to store water,

""" which resulted in a larger mosquito
population and increased number of
dengue outbreaks.

. Healthcare was affected as hospitals
experienced water shortages.

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

o Brazil suffered various economic
losses. For example, there was a

AdOO NOILO4dSNI

Consequd

duction in tourist arrival d
Economic ;elecl:t(r:ié:ci)tr;/ I(?onci:gii:sr rtla\:'xadz: TJp losing | ° gﬂaor;p COPYRIGHT
Consequences money as power had to be imported PROTECTED

from neighbouring countries.
e Agricultural loses in coffe
also occurred.

_ons were affected

Environment

ig

also an increased risk of surro
est fires, with over 1,100 occurring in cove
Southemn Brazil
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