STRATEGIES IN WALES TO COMBAT CLIMATE CHANGE.
An A level Decision Making Exercise similar to those in the WJEC Geography examination GG5, Sustainable Development.

Time required 2hrs 30mins
Spend 30 minutes reading the Resources without the question paper. You may make notes on rough paper during this reading time.

After the 30 minutes go to the question paper and spend 2 hrs answering all 7 questions
The questions build up to your advice to the Welsh Minister for the Environment on the future priorities in Wales to combat climate change. 
This exercise is based on the consultation document Our Environment, Our Future, Your views. An Environment Strategy for Wales, July 2005, Welsh Assembly Government, Crown copyright.

Strategies in Wales to combat Climate Change.

RESOURCES

Take 30 minutes to read the resources. You may make notes on rough paper during this reading time.

RESOURCE A GLOBAL CLIMATE CHANGE
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Predicted temperature rises for Wales with different emission scenarios
	Scenario
	Temp rise (oC) 2020s
	Temp rise (oC) 2050s
	Temp rise (oC) 2080s

	Low emissions
	0.5 - 1.0
	1.0 – 1.5
	1.5 - 2.0

	Medium-low emissions
	0.5 - 1.0
	1.5 - 2.0
	2.0 – 2.5

	Medium-low emissions
	0.5 - 1.0
	1.5 - 2.0
	2.5 – 3.5

	High emissions
	0.5 - 1.0
	2.0 – 2.5
	3.0 – 4.5


RESOURCE B
 PREDICTIONS FOR CLIMATE CHANGE IN WALES
	Characteristic
	Prediction


	Average temperature increase
	Up by 1.5-4.5, highest rises in SE Wales


	Hot summers similar to 1995
	up to 2 years in every 3


	Dry summers similar to 1995
	up to 1 year in every 2


	increase in extremely warm days
	up by 24-60 days a year


	milder winters
	increase by about 2oC


	Reduction in snowfall
	down by 50-90%


	increase in winter rainfall
	up by 20%


	frequency of winter intense rainfall events
	doubling to 3 events per winter


	decrease annual soil moisture content
	down by 0-20%


	increase in average length of thermal growing season
	up by 40-100 days

	decrease in number of days when average temperature is less than 15.5oC
	down by 15-45%

	sea level rise
	23-36cms [taking isostatic adjustment into account this nets at 11-71cms] 


RESOURCE C 
GREENHOUSE GAS EMISSIONS IN WALES BY SECTOR
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Emissions
· Agriculture  - livestock and manure
· Business – industrial and commercial energy sources
· Energy supply – power stations, petroleum refining, solid fuel manufacture
· Industrial  - mineral processing, chemical and metals production, halocarbons, SF6

· Land Use change – deforestation, soil liming

· Public – public sector

· Residential – oil, coal, gas

· Transport – road and rail [not air and marine]

· Waste management – landfills, wastewater treatment
RESOURCE D   
STRATEGIES FOR WALES 1. REDUCING EMISSIONS
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RESOURCE E 
STRATEGIES FOR WALES 2. ADAPTATION TO IMPACTS IN WALES





An A level Geography Decision Making Exercise similar to those of WJEC GG5 

QUESTION PAPER.
Answer all 7 questions
This exercise should take 2 hours.

GLOBAL CLIMATE CHANGE

1. Describe the information given Resource A.

[10] 15 mins
PREDICTIONS for WALES
2. Use your own knowledge to explain how the predictions in Resource B will result in an increase in river flooding in Wales.

[10] 15 mins
3. Summarise other physical and human impacts that could result from these predictions.

[10] 15 mins
GREENHOUSE GAS EMISSIONS IN WALES

4. Describe the contributions made to Greenhouse gas emissions in Wales by the different sectors of the Welsh economy, Resource C.

[10] 15 mins
TARGETS for WALES

Our Environment, Our Future, Your views. An Environment Strategy for Wales, July 2005, is a consultation document issued by the Welsh Assembly Government. In the document the Government gives its targets for addressing climate change in Wales and asks people to respond. 

5. Resource D shows the proposed strategies in Wales for reducing greenhouse gas emissions. Do you think these plans will significantly reduce the Welsh contribution to climate change?
[10] 15 mins
6. Suggested ways of adapting to future climate change are given in Resource E.

To what extent will Wales be able to cope with the impacts of climate change in the future?

 [10] 15 mins
7. You are to advise the Welsh Minister for the Environment, Carwyn Jones. There is not enough money to complete all the proposals in Resources D and E so he needs to decide on those which would most important to Wales. 
Use the information available to give your opinion on which policies should be chosen to combat climate change in Wales.

[20] 30 mins
Total 80 marks

Strategies in Wales to combat Climate Change.

A level Geography Decision Making Exercise similar to those of WJEC GG5 

MARK SCHEME.
1.  The graph shows

· The level of global temperature differences from recent temperatures
· Temperatures have been colder than present for most of the last 160,000 years

· A warmer period existed 130,000 years ago

· Temperature and CO2 concentrations have followed a similar pattern throughout this period

· In recent times there has been a very sharp rise in CO2 concentrations

· The CO2 concentration could rise to at least 450ppm by 2100, 80ppm higher than now and 170ppm higher than at anytime in the last 160,000 years, if we work to stabilise CO2 levels or as high as 630 ppm if nothing is done to address CO2 levels in the world.
The table shows the effect of different levels of emissions on Welsh temperatures. Temperature rises in the 2020s will be the same- under 1oC whatever the level of emissions. However, by 2050s the temperature is predicted to rise by different amounts depending on the level of emissions: 1-1.5oC for low and 2-2.5oC for high emissions. By 2080 the variation in effect is much greater with a rise of 1.5-2oC for low and 3-4.5 for high emission levels 

[10]

2. 

· Change in seasonal pattern of rainfall, more falling in winter means higher saturation levels in winter, giving higher proportions of runoff, more rapid flow to the river, more rapid rises in river levels

· Change in type of rainfall, more falling as intense storms means increasd raindrop size, increased soil compaction, greater overland flow, more rapid rises in river levels
· Drier hotter summers means baked soils, less vegetation leaving unprotected soils with little root channels for infiltration, greater overland flow, more rapid rises in river levels

· However, the dry soils may have the effect of higher infiltration rates once the initial impact of rain has gone and thus lower river levels in summer
[10]

3. Not all the following are expected for full marks 

Impacts on the physical environment include
· Flat coastal areas flooded with sea level rise
· Increased Coastal erosion with more storms giving higher waves

· Reduction or change in biodiversity if plants and thus animals cannot adapt quickly enough to the climate change, new plants coming into the area, changes in bird migration, loss of coastal ecosystems such as dunes if they become flooded

· Increase in the number of landslides as saturated ground makes existing slopes more unstable

· Soil erosion on the bare earth created by summer droughts

· Subsidence if less moisture in the soil

Impacts on the human environment include 
· Agriculture – storms flattening crops, longer growing season may give rise to more crops, land loss with soil or coastal erosion, may need to change types of crops grown – e.g. drought resistant crops, new diseases & pests may occur with higher temperatures

· Built environment – buildings may need ability to be cooler in summer and insulated for greater warmth in the winter, increased drains to take away sudden storm water in the winter, greater waterproofing
· Industry – tourism may increase in the summer as Wales could guarantee warmer, drier conditions

· Transport – there may be  disruption to roads, rail, ferries as more severe storms bring torrential rain and possible flooding

· Health – reduction in cold weather illnesses and increase in illness associated with heat – e.g. heatstroke

[10]

4. 
· largest contributor is the energy industry – 36.3% in 2002, this includes power stations, petrol refining and solid fuel. Its contribution fell in the 1990s but is rising again in the 2000s.
· business [energy for industry and commerce] is second largest. It does not appear on the line graph 

· transport has risen but only slightly 12-13.5%– the third highest contributor to emissions 
· livestock continues to create over 12% of Wales’ emissions

· industrial processing rose and fell in the period shown moving between 13% in1998 to 7.4%. This significant drop means it has fallen from the third to the sixth highest contributor.

·  Waste management, deforestation & public emissions e.g. schools are consistent in their contribution of 1-2%
[10]

5. There is no right or wrong answer here. Marks are gained from the level of argument which backs up the opinion.

e.g. the opinion might be that this action will reduce the effect in Wales because the targets:

· Tackle the main contributors to greenhouse gas emissions – the energy industry and transport which contribute about 50% of emissions in Wales
· Make a major stride towards using renewable energy – 20% by 2010
· Allocate over 50% of public spending on transport to developing integrated transports systems designed to reduce car emissions

· Address the reduction of emissions by industry through a flexible approach which keeps up production and therefore GDP, and is more likely to be adapted than a more heavy handed approach
e.g. the opinion might be that these actions may have little effect because:

· Some of the major contributors are not mentioned here – agriculture and residential. Their level of emissions also need to be tackled 

· The target of 20% renewables is unrealistic since there may be opposition to large onshore wind farms, other renewables are very small scale, or still in the development phase
· There is a need to improve public transport much further than the given targets e.g. a N-S Wales rail link. The rail link to the airport could increase air traffic which may be the highest future contributor to emissions
· Industry may not respond voluntarily to reduce emissions – more stringent methods need to be employed 

For higher marks both these extreme opinions need to recognise that this proposal is neither perfect nor totally ineffectual and that in reality some effect will occur.

[10]

6. Again this answer is an opinion not a right or wrong answer. Answers need to evaluate the 6 different adaptation measures and suggest whether these are sufficient for Wales to adapt to climate change in the future. Marks are dependent on the level of argument. The answer must concentrate on the command ‘to what extent’ to gain higher marks.
[10]

7. One possible approach is to:
Decide which you consider are the most important of the proposals given in Resources D & E and say why.

Decide which you consider are the least important of the proposals given in Resources D & E and say why.

 Arguments you could use include:
· Recap the physical / human impacts and argue the importance of each impact to Wales
· Identify the different sectors creating the emissions and their relative contributions through time
· link the suggested measures/targets to the impacts & sectors
· evaluate the extent to which the measures might contribute to reduction of the impact
· perhaps think of other ideas that might be included

· conclude with suggested actions in order of importance.

Again marks will be awarded for level of argument for opinion – there is no definitive list of priorities. 

[20]
















Using more renewable ENERGY





Wales has set a target of renewable energy of: 	4 TWh by 2010


						7 TWh by 2020 (20% of total energy production)


In 2003 the total energy production in Wales was 30 TWh 


[TWh = Terra Watt hours]





It aims to do this by primarily increasing the contribution of large, inshore wind farms


Other renewables will have less contribution because:


HEP has little scope for futher development


Marine technologies are still emerging and not yet fully developed


Biomass and solar cannot compete on a large scale without substantial grants 





encouraging companies involved in research and development of renewable energy to move into Wales;





research into capturing carbon dioxide released into the atmosphere from coal and gas stations, compressing the CO2 and storing in large natural reservoirs.





TRANSPORT





The surface transport demand in Wales increased 1% per year in 1990s and continues to grow. 


Predictions for the increase in cars in the next decade varies from 4% -3% per year. 





There may be a fall in CO2 emissions after 2040 due to


slower growth in traffic


fuel efficiency improvements


¼ UK emissions will be from air transport by 2030 (7.2MtC [million tonnes Carbon equivalent] in UK 2002)





Welsh strategy


50% of public spending on transport programmes is to be allocated to public transport:


enhance railways – Welsh Assembly Government is to have direct control over rail services in Wales 


increase rail infrastructure and services – e.g. new Vale of Glamorgan line to Cardiff airport 2005, new Ebbw Vale line 2006-7


improve interchanges


support for bus services – with free bus pass for pensioners, community transport


fund jobs – co-ordinators to encourage schools/businesses to reduce car use





Develop more safe routes to school projects – encouraging walking cycling by building safe routeways





Encouraging public services to buy local food – reduce transport





INDUSTRY


2001 Climate Change Levy  - tax introduced on the use of energy. Companies can apply for an 80% reduction of the charge if they enter a 10 year agreement on levels of emission reduction.


2002 Voluntary Emissions Trading Scheme. Companies are allocated an emissions allowance and then given flexibility to determine how and where they reduce emissions. If they emit more than their allowance they can buy some of the allocation from a company that emits less than its allocation. 31 organisations reduced emissions by 5.2 MtC in one year 2002 -2003.


2002 Restructuring of the steel industry saved 4.5MtC. 





BIODIVERSITY





Monarch projects – these are research projects assessing to what extent species and habitats may be affected by future climate change e.g. beech forests 








Conservation management


To ensure that sites of international, Welsh and local importance will be managed to support their special species and habitats. 





�











AGRICULTURE AND FORESTRY





Farming connect – an internet service to provide advice to farmers on any changing land management, new crops, pest control.





Agri-environment and woodland grant schemes – money to be given to working practices that are adapted to changing climate conditions.  





WATER RESOURCES





English and Welsh Water Companies extract water from reservoirs in Wales. These companies suggest the future approach to conserve water if the climate becomes drier in the summer is: 


Raise public awareness to reduce water consumption through water efficiency and conservation e.g. showers rather than baths, take note of water efficiency values when buying appliances


Safeguard water supplies through improved infrastructure and storage – especially by controls on leakage 














HEALTH


Health problems caused by climate change are considered to be a low risk.











BUILT ENVIRONMENT





Develop emergency planning scenarios for extreme floods disrupting transport networks


Research into new building materials and techniques to keep building warm in the winter and cool in the summer.








FLOOD AND COASTAL MANAGEMENT





The Foresight Programme 2004 in its publication, Future Flooding estimates annual economic damage by flooding in Wales in 


2004 – to be £70m


2080 – to be £121m-£1235m





Target   - to reduce annual flood damage in 2080s to £77m-£2129m by:


Supplying information on the level of flood risk in all areas of Wales 


Giving advice on how to cope with flood risk


Providing adequate warning of flood incidences


Building flood defences which can take up to 20% increase in current peak flows


Giving planning guidance on future development in flood risk areas


New housing regulations where new houses are to be built to be more resilient to flooding


Incorporating an allowance of 5mm/year sea level rise, and 10% increase in wind speed and wave height, in new coastal defence systems


The organisation of the Welsh coastline into management cells to ensure integrated sustainable development
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