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Learning Outcome 1: The learner will be able to use enquiry skills to investigate geographical and environmental concepts and processes.

Assessment Standards

We know this when the learner:

■ Identifies a variety of geographical and environmental sources relevant to an enquiry [finds sources].

■ Organises and interprets information relevant to the enquiry from simple graphs, maps and statistical sources [works with sources].

■ Measures distances on globes, atlases and maps using line scales [works with sources].

■ Uses local maps and/or orthophoto maps to locate and investigate the issue and its context (compares with field observations) [works with sources].

■ Uses information to suggest answers, propose alternatives and possible solutions [answers the question].

■ Reports on the enquiry using evidence from the sources including maps, diagrams and graphics; where possible, uses computers in the presentation [communicates the answer].

Learning Outcome 2: The learner will be able to demonstrate geographical and environmental

knowledge and understanding.

Assessment Standards

We know this when the learner:

■ Describes and explains how natural hazards such as volcanoes, earthquakes and flooding occur, and their impact on human lives and socio-economic activities [people and places].

■ Investigates and explains why some people face a higher risk than others with respect to natural hazards [people and resources].

■ Identifies how risks and hazards can be managed [people and the environment].
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Assessment Task
Planning for natural disasters 

Introduction to scenario planning

Note: This exercise has two parts. In the first, you will develop your own disaster plan in Q1 and Q 2. You will complete Q3 and 4 after you have read the second scenario, prepared by a trained disaster planner. There are some supplementary map work questions included at the end.

Scenario planning is the basis for most long-range business and disaster management planning. It involves imagining the future or some future event and then planning for dealing with that future. For example, disaster planners may think ‘What happens if…’ or ‘How can we prevent it happening…’ or ‘What do we do if it does happen…’ 
In this exercise you are going to be presented with a scenario for which you will draw up a plan. Once you have developed your plan, you will then be given a description of the actual disaster and you will need to match your plan against the disaster.

Scenario

Almost every country in the world has some kind of rapid response organisation (usually the army) who will be first on the scene of a disaster. Imagine you are the head of such a unit. For each disaster you need to decide who and what to take with you. You are limited to 25 people and three tonnes of equipment for the first 24 hours.

You have the following manpower and equipment on standby.

Manpower:
2 disaster management experts

10 doctors 
(trauma surgeons, physicians, anaesthetists, etc.)



10 nurses
(covering all nursing specialties)



10 EMS paramedics



5 civil engineers



2 radio communications experts


10 firemen


5 electrical engineers



2 building safety inspectors



2 sniffer dog teams (each two dogs and two handlers)



2 telecommunications experts



Drivers and machine operators



4 cooks



4 priests



4 psychologists


10 police reservists


Flight personnel



High-angle (mountain/helicopter) rescue squad (4 people)

Equipment:
3 large helicopters or 1 x C130 transport plane

1 mini bulldozer 

(1 000 kg)



2 sets of ‘jaws of life’

(20 kg each)



2 x 4.5 kVa generators
(50 kg each)



4 sets of flood lights 

(20 kg each)



2 x water pumps 

(40 kg)



10 picks 


(5 kg each)

10 shovels


(5 kg each)

4 hospital tents 

(50 kg each)


1 000 trauma packs. Each pack has sufficient blood plasma, bandages, painkillers etc. for about 10 patients for 48 hours. (10 kg each)


High-angle rescue harnesses etc. (200 kg)


4 x rubber ducks (rubber boats) and motors (200 kg each)



Avgas (250 kg per 200 litre barrel)



Petrol (250 kg per 200 litre barrel)



Drinking water and pre-cooked food for 30 people for 48 hours (200 kg)



High-energy foods (e.g. Pronutro) (20 kg per bag)



Baby formula (10 kg per bag)


Water purification filter and chemicals (produces 1 000 litres of drinkable water per hour) (50 kg)


Water purification tablets (1 tablet purifies 1 litre) (packs of 100 at 100 g per pack)

Radio communication equipment (50 kg)

Disaster scenario

You receive a call that the Spioenkop Dam in Kwazulu-Natal has burst as the result of heavy rains. The small town of Colenso has been hit hard by the resulting flood. The flood hit the town without warning in the middle of the night. All bridges on the Tugela River between the dam and the sea have been destroyed. Unknown damage to local communities along the river is likely to have happened.

Part 1

1.
Make a list of
a)  the personnel you would need 




b)  the equipment you would need 




[10]


(You can take people or equipment not listed above.)

2. 
Write a story of how you imagine what happens if such a disaster hits the town of Colenso. Describe four different rescue scenarios.





[10]

Part 2

3.
Compare your story with the story by a disaster planner (which you will be given separately).

a) Did you take sufficient equipment / manpower to deal with this scenario?
[2]


b) What personnel / equipment did you leave behind?



[3]


c) What unnecessary personnel or equipment did you take?


[3]

4. 
What could have been done beforehand to prevent the loss of life? Describe in detail 
a disaster alleviation plan for the Tugela Valley.


Use the following headings (ask the educator for definitions):
1.  Knowledge building and planning
2.  Alleviation 

3.  Prediction

4.  Mitigation 

5.  Reaction 

6.  Recovery 












[15]

Useful addresses: www.fema.gov; http://sandmc.pwv.gov.za
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Google Earth picture of Colenso. 

White patches are clouds.

1:50 000 Map extract of Colenso, permission applied for with Surveyor General, Pretoria
Part 3 Supplementary map and photo interpretation exercise
5.1
What is the red line on the map?






[2]

5.2
What is the thick black line?







[2]

5.3
How many bridges across the Tugela are shown on the map?


[2]

5.4
What do the shaded grey areas on the map represent?



[2]

6.1
The map scale is 1 cm represents 500 m. How far is it along the river from where the red line crosses to where the thick black line crosses? Give your answer in metres and kilometres.









[6]

6.2
If you drove a rubber duck under the red line bridge towards the town of Colenso, in what direction would you be travelling?






[2]
Suggested Solutions
	Teacher resource1

Disaster management process

Efficacy of disaster management is knowledge-based. 
That means, in order to reduce the impact of disasters, research needs to have been conducted into the causes, frequency and predictability in time and space of disasters. 
There are six phases of disaster management:

1. Knowledge-building and planning
This involves research, understanding the hazards, developing a reaction plan, training personnel, providing budget, establishing emergency store depots, etc.

2. Alleviation 

Safer building codes, restrictions on where you can build (e.g. above the 50-year flood line), laws against open fires, etc.

3. Prediction
Adequate warning times require good technological warning systems and the ability to get messages to potential victims to allow them time to escape/prepare. 
4. Mitigation – behaviour in response to warning

Once warned, people must follow the advice given, e.g. boarding up windows, turning off electricity / gas, adequate emergency drinking water and food supplies. However, some people take no precautions and often get hurt as a result.

5. Reaction – reaction of emergency services which are properly trained and equipped. International relief agencies.

6. Recovery
Funding and social support services are critical, as is long-term recovery plan execution.


	Teacher resource2

Planning for natural disasters 

By David Gear

Colenso disaster scenario

(To be given to learners after they have completed the assignment on page 1.)

In January 1981, the town of Laingsburg in the Western Cape was devastated by a flood that hit the small Karoo town, killing 104 people and destroying all but 21 houses, the church, the town hall and the railway station. Based on this experience, the following scenario has been prepared for Colenso.

At 8 pm, the Spioenkop Dam some 30km from Colenso collapses as a result of a week of very heavy rain and all the other dams upstream of Spioenkop overflowing. The flood travels at about 10 km per hour, reaching Colenso at 11 pm. The road and rail bridges at Colenso soon become clogged with debris, creating a dam which causes the flood waters to rise even further, flooding even the parts of the town that are above the flood plain. The power station next to the rail bridge is destroyed, causing a power failure over much of the Tugela Valley.

Many people in the residential area between the two bridges are drowned in their beds. At 1 am, both bridges break, releasing the dammed-up water and causing the waters to recede rapidly, dragging many people with it who had been sitting on roof tops to escape the flood. A bus load of passengers trapped on the bridge remain trapped under the tangled mass of the collapsed bridge.

There are no telephone or cell links (cell towers are washed away), so the first news of the disaster only gets to the outside world at 1 am. The local fire station, which operates on a volunteer basis, has lost all its equipment, although the 10 trained volunteers, who all work for the power station, are unhurt. There are also three electrical engineers who work at the power station.

There are three expectant mothers in the local clinic, waiting to give birth, when the flood hits. They are evacuated to a nearby house on higher ground, but the nurses who work at the clinic are lost when the water surges away after the bridges break. 

While the high flood level has receded, much of the town still has over a metre of water in the streets. A pesticide store upstream has been washed away and a large number of barrels, many of them broken, are left lying around the streets.

The emergency response team leaves Ladysmith at 5 am (first light) in three helicopters, with the following hastily assembled team. They have managed to communicate with the local firemen on a two-way radio, but the battery runs out very quickly, and all they know is what is recorded above.

3 pilots

Team leader

2 doctors (trauma surgeons)

4 nurses (including 2 midwives)

6 EMS paramedics

1 civil engineer

1 sniffer dog team

1 radio communication expert

5 firemen

Equipment

2 sets of ‘jaws of life’

(20 kg each)



2 x 4.5 kVa generators
(50 kg each)



2 sets of flood lights 

(20 kg each)



2 x water pumps 

(40 kg)



10 picks 


(5 kg each)

10 shovels


(5 kg each)

2 hospital tents 

(50 kg each)


100 trauma packs. Each pack has sufficient blood plasma, bandages, painkillers etc. for about 10 patients for 48 hours. (10 kg each)


2 x rubber ducks (rubber boats) and motors (200 kg each)



1 x Avgas (250 kg per 200 litre barrel)



1 x petrol (250 kg per 200 litre barrel)



Drinking water and pre-cooked food for 30 people for 48 hours (200kg)



10 x high-energy foods (e.g. Pronutro) (20 kg per bag)



Baby formula (10 kg per bag)


Water purification tablets (1 tablet purifies 1 litre) (packs of 100 at 100 g per pack)


Radio communication equipment (50 kg)

The big surprise in wait for the team is that the barrels lying around contain highly poisonous chemicals and that no water, even after using purifying tablets, is safe to drink.
The rescue of the people trapped in the bus is started immediately, using the five fireman assisted by five of the local fireman. They use one of the rubber ducks to lift a concrete beam off the bus by squeezing it in and then blowing it up. They also use the jaws of life. The local electrical engineers get the generators going to provide power to the hospital.

Two helicopters immediately begin ferrying victims to Ladysmith, 20 minutes’ flight away. They are able to refuel in Ladysmith. The third helicopter flies up and down the river, rescuing or identifying stranded people.

The doctors and nurses set up the hospital tents with the help of some of the local firemen. The EMS’s and dog team start searching for survivors in the residential area.

Two babies are born in the first hour after their arrival. Two nurses set up a care area for babies and young children rescued.

Major support starts to arrive at 2 pm in the form of army rescue teams from Ladysmith. They cannot cross the river, so they set up on the North side of the river. 
Poisoning is a major problem. Helicopter evacuation of 13 poisoned people to hospital in Durban starts at 3 pm. 
24 hours after the dam broke, the situation is under control, although there are still many people stranded further down the river. Five people in the bus were critically injured. 35 people are missing, presumed drowned. About 500 people are left homeless and without food or water.


Answers to questions

Part 1

1.
Make a list of
a)  the personnel you would need 




b)  the equipment you would need 




[10]


The people must match the need and the equipment. E.g. if they decide to take helicopters, they must take helicopter pilots. This can be done as a peer assessment. They will enjoy criticising each other’s plans.

2.
Write a story of how you imagine what happens if such a disaster hits the town of Colenso. Describe four different rescue scenarios.





[10]
4 scenarios might include: helicopter rescue of a flood victim, resuscitation of a near-drowning victim, rescue of people trapped in trains / vehicles. Any reasonable scenario in this situation.

Part 2

3.
Compare your story with the story by a disaster planner (Teacher resource 2).

a) Did you take sufficient equipment / manpower to deal with this scenario?
[2]


Self- / Peer Assessment Y/N


b) What personnel / equipment did you leave behind?



[3]


Self- / Peer Assessment Y/N. One mark for each identified left piece of equipment. 
YES, this involves giving marks for wrong answers!


c) What unnecessary personnel or equipment did you take?


[3]


Self- / Peer Assessment Y/N. One mark for each identified left piece of equipment. 
YES, this involves giving marks for wrong answers!

4.
What could have been done beforehand to prevent the loss of life? Describe in detail a disaster alleviation plan for the Tugela Valley.




[15]


The vocabulary of disaster planning is new to Grade 7s. The educator needs to give the learners these definitions (see Teacher resource 1). 2 marks per heading + 3 bonus marks for good ideas.

1. Knowledge-building and planning

2. Alleviation 

3. Prediction

4. Mitigation

5. Reaction

6. Recovery

Part 3 Supplementary map work

5.1
What is the red line on the map?

National road



[2]

5.2
What is the thick black line?


Railway line



[2]

5.3
How many bridges across the Tugela are shown on the map?
3

[2]

5.4
What do the shaded grey areas on the map represent?
Built-up areas

[2]

6.1
The map scale is 1 cm represents 500 m. How far is it along the river from where the red line crosses to where the thick black line crosses? Give your answer in metres and kilometres.

1 x cm on map x 500m. It is best for the educator to work this out first, as the map will print different sizes on different machines.






[6]

6.2
If you drove a rubber duck under the red line bridge towards the town of Colenso, in what direction would you be travelling?

East North East or East

[2]
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