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Preface 

ÅMany of you will understand the importance 

of good stewardship of the earth 

ïThe land was there when we were born and will 

be there after we die 

ïThe aim of this meeting is to explore ways we 

can look after it better while we have that 

responsibility 

ÅThe focus is on trees and climate change 
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What are the links between  

trees and climate change? 

ÅThe Woodland Trust identifies two main 

linkages 

 

 

 

ÅCan you suggest what they might be? 
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Introduction 



Pause 
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Introduction 



What are the links between  

trees and climate change? #2  

The Woodland Trust says [1] 

ÅMitigation 
ïTrees lock up carbon dioxide  (carbon sequestration) 

ïWood is a renewable alternative to fossil fuels 

ïIncreasing green cover by 10% in urban areas could keep extreme 

surface temperatures at current levels up until the end of the 

century [2]  

Å[DF: by evaporative cooling] 

ÅAdaptation 
ïCarefully situated tree planting can protect soils from erosion 

caused by wind or rain and reduce the impact of flooding  
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[1] http://www.woodlandtrust.org.uk/en/planting-woodland/Documents/woodland-trust-trees-climate-change.pdf 

[2] Gill, S.E., Handley, J.F., Ennos, A.R., Pauleit, S. (2007). Adapting cities for climate change:  

the role of the green infrastructure. Built Environment, 33 (1), 115-133 

Introduction 



Let s go back to the beginning of 

the story 

ÅCarbon dioxide ï how did we get to where 

we are now? 
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The Earth's Early Atmosphere 

Å The atmosphere that we breathe today has not 

always been as it is now: 

ï The atmosphere around the young Earth 

contained almost no oxygen  

Å Instead it contained: 

ï large amounts of carbon dioxide  

ï large amounts of water vapour 

ï large amounts of nitrogen 

ï small amounts of various other gases.  

Å All of the carbon dioxide and water vapour 

came from volcanoes 

ï [DF: With an atmosphere rich in CO2 the earth 

might have been much warmer - like Venus is 

today] 
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http://www.collinseducation.com/Style%20Library/GCSE%20Science%20files/Collins%20New%20GCSE%20Science%20Edexcel%20

Sample%20Material%20for%20C1.pdf 



So why does the atmosphere have 

Oxygen? 
Å Plants absorb carbon dioxide, water and 

sunlight  

Å The chemical process of photosynthesis makes 

ï Oxygen and Sugar 

ï Oxygen is released into the atmosphere 

replacing carbon dioxide 

ï Sugar is converted to cellulose by the plant to 

give it structure 

Å Forests are known as the lungs of the earth 

ï [DF: It took about a billion years for the original 

CO2 to be replaced by O2 ]  

ï (The average rate of energy capture by 

photosynthesis globally is immense, 

approximately 130 terawatts, which is about six 

times larger than the power consumption of 

human civilization) 
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http://en.wikipedia.org/wiki/Photosynthesis 



Photosynthesis: plankton and vegetation 

Å The greener areas show where photosynthesis takes place; oxygen is produced 

Å The tropical oceans and deserts are possible targets for more vegetation 
10 http://en.wikipedia.org/wiki/Photosynthesis 



How does the earth keep cool? 
ÅIt radiates heat into space 

ïThis composite image shows the infrared radiation from earth into space 

ïRedder areas are hotter 

ïSome heat comes from the surface directly 

ïSome heat comes from the tops of clouds 
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Temp, C Watts/meter2 

-33 188 

-23 221 

-13 259 

-3 301 

7 348 

17 401 

27 459 

37 523 

47 594 

http://www.exploratorium.edu/climate/atmosphere/data1.html 



You might notice that there are 

some cool areas in the tropics 

which we wouldnt expect 
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Tropical  

Forests 

ÅLess heat is emitted from the regions with tropical rain forest 

ïDoes this mean that if we cut all the trees down the earth would cool and 

so reduce global warming?.... 
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Tropical  

Forests 

ÅLess heat is emitted from the regions with tropical rain forest 

ïDoes this mean that if we cut all the trees down the earth would cool and 

so reduce global warming? 

ïNo! Clouds over tropical rainforests reflect sunlight into space 

Å This reduces warming 

ïNo! CO2 will be released when the trees are cut and burnt 

Å CO2 in the atmosphere increases warming 
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Reforestation? 

ÅIf tropical forests reduce global warming, 

why not grow some moreé.. 
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Reforestation: The Green Wall of Trees  

Å Starting from Senegal 5000 miles of trees are being planted across 11 

countries: a huge irrigation project-100M saplings so far.  
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Reforestation to combat climate change? 

Å Using computer models, Vivek Arora and Alvaro Montenegro (June 

2011) estimated that converting all the world's croplands to forests 

would reduce global temperatures in 2100 by 0.45° C 

ï [The corollary this is that deforestation for farming has raised the 

temperature by 0.45°C] 

 

Å However they found that reforestation in tropical areas is about three 

times more effective at reducing warming than in temperate zones 

 

Å They conclude that protecting and expanding tropical forests is an 

especially worthwhile approach to helping mitigate climate change 
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http://news.mongabay.com/2011/0620-afforestation_tropics_temperate.html 



But we want to burn the wood as a 

fuelé 

18 



Wood as a Fuel 
ÅWood fuel is renewable; and has a part 

to play in tackling both climate change 

and energy security 

ïThe only net emissions associated with 

burning wood are through its felling, 

processing and transportation 

ÅIf felled trees are replaced by new ones 

or are left to re-grow as coppice or 

pollards the supply of wood fuel is 

potentially inexhaustible 

ÅCan we grow enough biomass in the UK 

to meet our energy needs?.. 
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http://en.wikipedia.org/wiki/File:Coppice_stool2.JPG 



Can we grow enough biomass in the 

UK to meet our energy needs? #1 

 
Å A study has shown that there are 10,000 km2 of 

land which could be turned over to biomass 

production and meet 6% of our energy needs [1] 

ï This is 4% of the land area in the UK 

ï We actually need 68% of the land to meet all our 

energy needs 

Å Mass reforestation and efficiency improvements 

could reduce the energy gap further 

ï But 70% land is used for agriculture [2] and 7% is 

used for buildings and roads etc. [3] 

ï 23% of (non-agricultural) land could therefore be 

made available for reforestation 

Å Where is the additional 45% land going to come 

from?  
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[1] Page 6 in 

http://www.biomassenergycentre.org.uk/pls/portal/docs/PAGE/RESOURCES/REF_LIB_RES/PUBLICATIONS/UKBIOMASSSTRATEGY.PDF] 

[2] http://en.wikipedia.org/wiki/Agriculture_in_the_United_Kingdom 

[3] http://www.bbc.co.uk/news/uk-18623096 



Can we grow enough biomass in the 

UK to meet our energy needs? #2 

 Å By going vegetarian we could release up to 70%  agricultural land or 49% of the 

total land for other use 

ï When added to the 23% non-agricultural land we have 72% 

ï This would be more than enough to meet our energy needs of 68% and could offer 

harvestable fruit and nuts to replace the meat production 

 

 

 

 

 

 

 

 

 

 

ï In 2006 the UK was 88% self sufficient in meat [1] so a further area of land could be 

released for reforestation in other countries. Pro-rata this would be approximately an 

area of 6% of the UK 
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[1] http://www.soilassociation.org/LinkClick.aspx?fileticket=wCYoHYSHsy8%3D&tabid=387 

UK Today Veggie UK? 



Can we grow enough food in the UK to meet our 

(veggie) food needs? 

 Å Land area for one human to subsist entirely on [1,2] 

ï grain, 200 square yards (0.017ha) 

ï potatoes, 600 (0.051ha) 

ï milk 1,500 (0.13ha) 

ï pork  4,000 (0.33ha) 

ï beef 10,000 (0.84ha) 

Å Lets assume that we will need a 50/50 mixture of grain and potatoes (etc) to balance our diet 

ï  400 square yards (0.034ha)  

Å There are 63.2m people in UK 

ï 2150000ha is therefore needed for food production 

ï =21500 square km (8.7% of the land area [3]) [30000 square km according to Simon Fairlie [4]] 

ï This could be managed well-within 21% proposed for veggie UK  on the previous slide  
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[1] All quotes are from "The Natural Way of Farming: The Theory and Practice of Green Philosophy" by Masanobu Fukuoka 

[2] see http://www.quora.com/How-much-farmland-would-be-required-to-sustain-10-000-people-on-a-balanced-vegetarian-diet 

[3] http://www.nationsencyclopedia.com/economies/Europe/United-Kingdom.html 

[4] http://www.thelandmagazine.org.uk/articles/can-britain-feed-itself 



Discussion topics: 

Should we all be Growing Nuts ? 
Å Should we be becoming vegetarian to 

minimise the impact of climate change? 

Å Do you think there are other benefits from 

a low meat diet?  

ï (i.e. other than climate change) 

Å Which trees should we be planting and 

where? 

Å Should we promote low meat diets to 

become better stewards of the 

environment? 
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Pause 
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Benefits of Growing Nuts  and becoming 

vegetarian?  

ÅCombating climate change 

ïReleases 70% farmland for reforestation [1] 

ÅProducing biomass (e.g. 50% for coppice) to 

solve the renewable energy problem 

ÅProducing food (e.g. 20% for fruit and nuts) 

ÅChanging the regional climate (more cloud cover 

and rain) 

ÅA healthier lifestyle [2,3] 
ÅReducing risk of: Heart disease, Colorectal 

cancer, Diabetes, Obesity, Hypertension (high 

blood pressure) 

ÅMore energy: for sports and physical activity 

ÅLonger life - an average of three to six years  
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[1] http://www.foe.co.uk/resource/briefings/livestock_impacts.pdf 

[2] http://brown.edu/Student_Services/Health_Services/Health_Education/nutrition_&_eating_concerns/being_a_vegetarian.php 

[3] http://www.wildflourveganbakerycafe.com/2011/08/42-health-benefits-of-going-vegan/ 



Next 

ÅManagement of wood / woodland to 

minimise GHG emissions 
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Carbon Storage (Sequestration) #1 

ÅWood can contribute to the long term 

storage of  carbon and so reduce 

atmospheric build-up of carbon dioxide 

ïThis process is known as sequestration 

ïTrees absorb carbon dioxide (CO²) and store 

carbon in cellulose 

ÅOnce trees are burnt or start to decay 

this store is released into the atmosphere 

ïTo prevent unnecessary release of CO²  and 

methane existing trees should be 

managed/harvested and new trees planted 

27 http://www.woodlandtrust.org.uk/en/planting-woodland/Documents/woodland-trust-trees-climate-change.pdf 

http://en.wikipedia.org/wiki/File:Cotton.JPG  

Cotton fibres represent the purest 

natural form of cellulose, containing 

more than 90% this carbohydrate. 



Carbon Storage (Sequestration) #2 

ÅExamples are 

ïBuilding material 

(rafters, joists 

floorboards) 

ïFurniture 

ïBooks 

28 http://upload.wikimedia.org/wikipedia/commons/2/24/Photograph_of_the_Roof_Framing_in_the_Bequet-Ribault_House_in_Ste_Genevieve_MO.png 


