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…another obvious problem with thinking about survival and the 
curriculum is the conservative nature of curriculum, as a body of 
historical facts rather than as the most relevant and up-to-date 
information. Arguably school education risks being irrelevant to a new 
generation of students who are already activist, perhaps more so than 
at any point in history’

Life and death in the Anthropocene: Educating for survival amid 
climate and ecosystem changes and potential civilisation collapse

Besley and Peters (2019) Editorial in Educational Philosophy and 
Theory 



Climate Change and Geography
• Regional geographies began with a survey of climate and geographers 

have engaged with climate change at a range of time and space scales
• Climate change is spatially variable and has profound implications for 

human activity



Teaching geography 
during a climate 
emergency

• Students are engaged with the topic
• We owe it to students to give them 

the tools to dissect competing 
narratives about climate change.

• How do we get teaching about climate 
change into school curricula

• Where in the current specifications 
can we teach about climate change



• The making and remaking of the 
A level Curriculum.

• Teaching climate content and 
concepts in geography A-level.



A-Level Reform and 
the making of a 
geographical 
curriculum

Public
Consultation

Geography 
Referred to 
ALCABSmith 

Report 
June 2013

Autumn 2013 ALCAB 
Report June
2014

Draft Content 
Criteria July 2014

Public
Consultation

Final Content 
Criteria
Dec. 2014

Draft Specifications with OFQUAL Summer 2015



New Specifications 
first taught September 
2016

New Specifications first 
examined June 2018

Curriculum making by 
the Geographical 
community

Text books, Subject guides, RGS and 
GA, FSC,  Magazines, CPD. 
….And lots of hard work by 
individual teachers

A Living Curriculum



• GA/RGS
• Geography Review/Teaching 

Geography etc
• Commercial CPD 
• University Led CPD events
• Exam Boards
• FSC fieldwork and GIS



Making and Remaking a Geography 
Curriculum – A primer for 2024!
• Who feeds into content?... But content is just the start
• Text books
• Working with GA/RGS/FSC
• …and specifications are evolution not revolution so the best of 

current practice is likely to roll over.
• Contemporary case study material – in classrooms and shared online 

and in publications.



DFE content criteria

• Core (60%) Four topics 
plus skills and 
(compulsory) fieldwork

• Independent Study 
• 40% Awarding Body 

selected material
• Balanced Human/Physical
• Embedded skills
• Concepts – Systems, 

thresholds, feedback, equilibrium, 
inequality, representation, identity, 
globalisation, interdependence, 
sustainability, mitigation and 
adaptation, risk, resilience.



Global Systems, Global Governance

One of International trade, development, and migration; and one of 
governance of the global commons, human rights/geopolitics, 
sovereignty and territorial integrity 

Changing Place, Changing Places

One of demographic/cultural characteristics, economic change, food 
production and consumption; and one of place making, representing 
place, and lived experience of place.

Landscape Systems

One of Drylands, Glacial Landscapes, and Coastal Landscapes.

Water and Carbon Cycles

Understanding water and carbon cycling through a systems 
framework at a range of scales. Involves understanding of a range of 
processes familiar from existing material such as catchment hydrology, 
weather and climate but also new material on  carbon sequestration 
and release.

Core Content



Hazards

Urban Geography

Ecosystems

Population geography

Weather and Climate

… and several more

Optional Content



‘[A levels] require study that builds on and reinforces the 
conceptual understanding underpinning GCSE, and 
extends demand to include a wider range of more 
complex and specialised concepts that relate to the core 
and non-core content’

‘[Students should] gain understanding of specialised 
concepts relevant to the core and non-core content. 
These must include the concepts of causality, systems, 
equilibrium, feedback, inequality, representation, identity, 
globalisation, interdependence, mitigation and adaptation, 
sustainability, risk, resilience and thresholds’

Surreptitious Synopticity – Specialised Concepts in the A level Specifications 

NASA



Systems and Causality – Earth System Science 



Systems and Causality – Earth System Science

- Remote Sensing 

Global energy budget NASA January 2018

Bretherton – the wiring diagram – basis for computer modelling



NOAA image

From Systems to Models

Understanding the basis of 
climate science



Thresholds and sustainability

Planetary Boundaries 
Concept

• Original concept introduced by 
Rokstrom et al. 2009 

• Nine boundaries identified: 
Climate Change, Ocean 
Acidification, Stratospheric ozone, 
N Cycle, P Cycle, Freshwater use, 
Land system change, Biodiversity 
loss, pollution and atmospheric 
aerosol loading

• New take on sustainability, First 
seven quantified relative to long 
term records

• Paper argues that Humanity has 
crossed three Biodiversity, N Cycle 
and Climate change



Carey 2015 ideas.ted.com

• Key to the concept are attempts at 
quantification in which data from earth 
history are critical.

• The earth was ice free until CO2 fell below 
450±100 ppm circa 35 mya (Hansen et al 
2008) indicating adanger zone at 350-550 
ppm…threshold is loss of polar ice

• Extinction rate in fossil record is 0.1-1 
E/Mspecies yrs Anthropogenic rate is >1000 
and projected to rise

Quantifying the boundaries



Thresholds in the earth system

Image CC JeanaJean



Thresholds in the earth system

Image CC JeanaJean



Planetary Boundaries –
Steffen et al. 2015 
Science



Feedback and thresholds – the Amazon rainforest

Fabrice Marr (CC) Guardian October 19



• Amazon generates circa 33% of its rainfall 
internally (Staal et al. 2018)

• Water can undergo up to 7 rainfall and 
evaporation cycles as moist air moves east 
across the amazon basin (positive feedback)

• There is a potential tipping point beyond 
which internal rainfall generation is depleted 
to the point that it does not support forest 
regeneration (negative feedback)

• So called ‘savannaisation’ is predicted to 
occur at 40% deforestation but with 
additional pressure from fire and climate 
change  could occur at as low as 20% 
(Lovejoy and Obre 2018)

• Complete conversion to savannah could 
represent a loss of the 1-2 billion tonnes of 
carbon which the amazon sinks annually and 
see the region as a net carbon source 
(positive feedback to global warming)

Feedback and thresholds – the Amazon rainforest

Staal et al 2018



Inequality

The concept of Common but differentiated 
responsibilities
CBDR in the climate sphere is a useful starting 
point for discussions of climate inequality

Differential responsibility and impacts

2019 paper in PNAS provides an excellent 
example

Warmer countries suffer more from warming 
based on empirical relations of GDP and climate 
data

Diffenbaugh, and Burke PNAS 2019;116:20:9808-9813



inequality, 

National Geographic 2019

Inequality – Global Governance



Representation - Climate change and the media

Source Carbon Brief

2010 and 2018 
headlines
Different sources or 
changing discourse?



Identity

Telegraph, April 19

Guardian October 19

XR is a global social movement but has been criticised as 
being overly white middle class



Global trade routes global 
atmospheric impacts

• Collision of the old and new worlds 
in the early 17th century

• Global dip in CO2 concentrations in 
1610 linked to abandonment of 
farming in the new world due to  
population decline 60 million (1492) 
to 6 million (1650) from disease

• Also widespread appearance of new 
world species (e.g. maize) in old 
world pollen records ‘geologically un 
precedented homogenisation of the 
worlds biota’

• ‘colonialism, global trade and coal 
brought about the anthropocene’

Lewis and Maslin, 2015

Globalisation – Global Systems



Globalisation – Global Governance

Nasa image



• Melting of sea ice and opening of north west 
passage gives new possibilities for trade.

• Critical issues of governance of the arctic 
exemplified by Russia planting a flag below the 
North pole

Globalisation and Interdependence – Global Governance



Mitigation – Natural Flood Risk Management on Peat Moorland
Carbon and Water cycles

Image Moors for the Future



Mitigation - NFM

Mitigation – Natural Flood Risk Management on Peat Moorland, Carbon and Water cycles



Mitigation



Adaptation and resilience 
- Sustainable development

IPCC identify climate change risks to sustainable 
development due to 
• Loss of ecosystem services.
• Challenges to land and water management 
• Effects on human health
• Increasing prices of food commodities 
• Consequences for migration flows
• Increasing risks of flooding, 
• Risks of food insecurityrisks to infrastructures from 

extreme events
• Loss of biodiversity
• Risks for rural livelihoods

O’Brien and Sygna (2013) from 2014 IPCC adaptation chapter



Risk….and global governance

Geoengineering the earths 
climate Through Stratospheric 
Aerosol Injection (SAI)

• Crutzen , P. (2006) Albedo enhancement by stratospheric sulphur injections a contribution to resolve a policy 
dilemma

• Sulphate particles act as cloud condensation nuclei and increase cloud albedo
• Mt Pinatubo June 1991 10 Tg SO2 into stratosphere which cooled earths surface by 0.5 degrees in the 

following year 
• Use of balloons or artillery guns to transfer H2S to the stratosphere

• Emergency measure and not a substitute for reduction



Who Decides?

• Sahel drought 70s-90s 250k deaths and 10m refugees
• Variously attributed to overgrazing or SO2 …3 of 4 driest summers preceded by large N 

hemisphere volcanic eruptions
• 1st plot is injection of 5 Tg SO2 per year into N hemisphere and 2nd southern 

hemisphere…droughting or greening of the sahel
• https://www.theguardian.com/environment/

true-north/2017/mar/27/trump-presidency-
opens-door-to-planet-hacking-geoengineer-
experiments

• Piece by Lukacs (2017) in guardian 
argues that risk of drought and famine 
through Asia,  Africa and South 
America

• https://www.theguardian.com/environment/
2017/mar/29/criticism-harvard-solar-
geoengineering-research-distorted

• Response from Harvard group…small 
scale experiments are not a hazard

https://www.theguardian.com/environment/2017/mar/29/criticism-harvard-solar-geoengineering-research-distorted
https://www.theguardian.com/environment/2017/mar/29/criticism-harvard-solar-geoengineering-research-distorted


Climate topics in Non-Examined Assessment
- The A Level Project

Cutting Climate down to size



Sun, July 2019

• Heat stress deaths in the UK 
could double by 2050

• Greenspace greater than half ha 
cools…In greater London 
current greenspace (43% 
provides cooling of greater than 
0.5 degrees at night for 23% of 
the area of the city, Monteiro et 
al. 2019)

Urban climate fieldwork



Comfort index Temperature (F) + humidity/4



Express, Nov & 2019



Sheffield on Thursday



Susdrain 2016  case study 
www.susdrain.org
Research by Professor James 
Rothwell

Howard Street Salford, Reduced Runoff, Healthy trees

Mitigating fluvial flooding risk through Green infrastructure

http://www.susdrain.org/


Wikimedia image

Sustainable Urban Drainage 
systems…topical and a good 
chance to break out the 
infiltration rings!



Conclusions

• The current A level specifications offer rich scope for teaching related 
to the Climate Emergency.

• These include direct consideration of processes in the water and 
carbon cycle core content

• …but also scope to explore a range of relevant material across the 
specifications using the lense of the ‘specialized concepts’

• ‘Curricula for survival’ seems a doom laden concept. ‘I prefer we boke 
it and we can fix it’ as a means to engage students in understanding 
natural and human processes underpinning the concept of a climate 
emergency.


