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Climate Change: How can we tell it’s happening. 
Can it be reversed?





Warming Stripes for GLOBE from 1850-2023

https://showyourstripes.info/



https://keelingcurve.ucsd.edu/



https://ourwo
rldindata.org/
grapher/globa
l-primary-
energy

Primary energy
consumption



https://www.grida.no/resourc
es/15041

Global plastic
production and
accumulation

Humans 390 million tons
Domesticated mammals 630 million tons
Wild land mammals 22 million tons
Wild sea mammals 40 million tons

Plastic production
each year 

Humans total



WMO State of the Climate 2024 Update for COP29

11 November 2024

The WMO update for COP29 confirms that 2024 is set to be the warmest 
year on record. 

January - September 2024 global average temperature 1.54 (+/- 0.13) °C
above the pre-industrial 1850-1900 baseline. 

Long-term warming measured over decades remains below 1.5°C

Past 10 years are warmest on record and ocean heat rises

Extreme weather and climate events lead to massive economic and human 
losses

https://library.wmo.int/records/item/69075-state-of-the-climate-2024



@RARohde
Robert Rohde https://berkeleyearth.org/team/#robert-rohde



• Ocean stores 91% 
excess heat energy due 
to global heating.

• Upper oceans (to 700m 
depth) contain 63% of 
the total global excess 
heat 1971-2010

NOAA, September 2023

https://www.climate.gov/news-
features/understanding-
climate/climate-change-ocean-
heat-content

Geography and Oceanography

https://climatereanalyzer.org/clim/sst_daily/

Sea Surface Temperatures 1981-2024 to date with 1982-2010, 1991-2020 mean

2024

2023



IPCC AR6 WG1 SPM
Figure SPM.10



IPCC AR6 SYR SPM
Figure SYR SPM Fig 5 (part of)

3.2 deg C (2.2 to 3.5 deg C)

UK net 
zero by 
2050, 68% 
reduction 
by 2030

https://common
slibrary.parliame
nt.uk/research-
briefings/cbp-
9888/

AR6 
Synthesis 
Report

https://www.i
pcc.ch/report/
sixth-
assessment-
report-cycle/



Visualizing Global Income 
Distribution Over 200 Years -
Visual Capitalist

Reduction in abject poverty 
globally has resulted from 
the use of fossil fuels 

Ending extreme poverty 
has a negligible impact on 
global greenhouse gas 
emissions. Wollburg et al. 
2023 Nature.
https://doi.org/10.1038/s41586-
023-06679-0

Values adjusted for inflation and as PPP 

US$ per day



Summarizing 
• Humans have caused climate change.  Natural causes cannot explain the particularly 

rapid warming seen over the last century, UN's climate body, the Intergovernmental 
Panel on Climate Change (IPCC).

• Temperatures will stop rising in a few years or decades (net zero eimmissions)—takes 
centuries for them to fall back to pre-industry levels. climate.mit.edu

• We can slow and then stabilize global warming – move to net zero carbon as quickly as 
possible.

• We need to reduce over consumption and waste. Fight inequality but with zero net 
carbon solutions. Can we replace material greed with fulfilment in other ways? 

• Climate Change a really simple guide https://www.bbc.co.uk/news/science-environment-24021772



And Finally 
https://www.bbc.co.uk/programmes/m0024vv1

Tuesday 12 November 
2024
14:15 BBC Radio 4.
Then on BBC Sounds.

https://www.bbc.co.uk/
sounds/m0024vv1





https://www.statista.com/chart/28
744/world-population-growth-
timeline-and-forecast/

Country Annual Tons of 
Carbon Emissions 
per Capita 2022

USA 14.6

UK 5

Kenya 0.4

USA/Kenya = 36.5



https://www.carb
onbrief.org/analy
sis-which-
countries-are-
historically-
responsible-for-
climate-change/

Cumulative emissions



Geography and Oceanography

https://climatereanalyzer.org/clim/t2_daily/?dm_id=world

Surface Air Temperatures 1981-2023 with 1982-2010, 1991-2020  mean

2024

2023



Modeling the Climate System – from weather to climate

https://www.climate.gov/maps-data/climate-data-
primer/predicting-climate/climate-models



El Niño is 
coming back 
maybe soon?

https://charts.ecmwf.int/products/seasonal_system5_nino_plumes?base_time=202410010000&nino_are
a=NINO3-4


