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https://www.gpb.org/television/
show/nova/season/49/ice-age-
footprints

https://science.nasa.gov/science-research/earth-science/climate-science/core-questions-an-
introduction-to-ice-cores/

NASA's Goddard Space Flight Center/Ludovic Brucker

Born in the Ice age
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Born in the Ice age
-    -      --     -  -   -  -   -   --  ---  --- -------------------   Homo sapiens  -----------------------

https://earthobservatory.nasa.gov/features/CarbonCycle/page4.php
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From Sage RF. 1995. Was low atmospheric CO2 during the Pleistocene a 
limiting factor for the origin of agriculture? Global Change Biology 1: 93–106

From Borrel and Molist. 2007. Tools and Hafting Systems at Tell 
Halula (Syria) during the 8th millennium cal. BC Paléorient, vol. 

33.2, p. 59-77
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Wheat yield response to atmospheric CO2 level

Fig 3 Tubiello et al. / Europ. J. Agronomy 26 (2007) 215–223
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Sour Orange 
300 ppm CO2 enrichment (400 – 700)

aboveground wood biomass 

fruit biomass

All: Seed/Fruit Production

From Poorter et al. 2022 New Phytologist From Idso & Kimball. 2001. Environmental and Experimental Botany

[CO2] ppm
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Marcott, S.A., Shakun, J.D., Clark, P.U. and Mix, A.C., 2013. A reconstruction of regional and 
global temperature for the past 11,300 years. science, 339(6124), pp.1198-1201.

20

2021

2023

Uncooling the planet
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  Constraints: Climate, Agriculture and People

Xu, C., Kohler, T.A., Lenton, T.M., Svenning, J.C. and Scheffer, M., 2020. Future of the human climate 

niche. Proceedings of the National Academy of Sciences, 117(21), pp.11350-11355.



School for Climate Studies | CGA Citrus Summit | 12-03-2025 



School for Climate Studies | CGA Citrus Summit | 12-03-2025 



School for Climate Studies | CGA Citrus Summit | 12-03-2025 

Risks
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https://berkeleyearth.org/global-temperature-report-for-2024/  
 

Global temperature trend 1850 - 2024

https://berkeleyearth.org/global-temperature-report-for-2024/
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“Overshoot”
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Climate change related risks

• Supply side: 
• Optimal growing areas

• Extreme events

• Pests and diseases 

• Resources 

• Demand side: 

https://www.freshplaza.com/north-
america/article/9690002/south-africa-s-2024-
25-citrus-production-and-exports-rise-as-more-
fruit-shifts-to-processing/

number of heatwave days per year
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Climate change related risks

• Demand side: 
• Policy risks

• Public perception 

• Market demand
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Scenarios
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By Korakys - Own work, CC BY-SA 4.0, 
https://commons.wikimedia.org/w/index.php?curid=92951369
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Mitigation

Adaptation

Low                                                               High

High                                                 

Low                                                 
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The School for Climate Studies

Thank You | Dankie | Enkosi
@schoolforclimatestudies
https://climate.sun.ac.za/

https://climate.sun.ac.za/
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