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The IPCC has three Working Groups

WG I WG II WG III
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The IPCC WGI report (2021) is very impressive

• Approximately 4,000 pages long

• 234 authors from 65 countries

• 14,000 scientific publications were assessed

• Over 78,000 review comments addressed



Some of the main conclusions regarding 

changes to the water cycle



The earth’s water cycle has 
already changed in response to 
human activities 

[Credit: NASA]



… human-driven climate change 
has made heavy rainfall and 
droughts, more frequent and 
severe in some locations

Credit: Yoda Adaman | Unsplash



Figure SPM.5

Greenhouse gas emissions increase 

Projected % changes in annual precipitation



“ Continued global warming is 
projected to further intensify the 
global water cycle, including
its variability.

It is very likely that rainfall 
variability related to the El Niño–
Southern Oscillation will 
[increase] by the end of the 21st

century.

[Credit: Yoda Adaman | Unsplash]

[Credit: Power and Delage, J. Climate, 2018]

[Credit: Times of India]



“ Increases in the frequency and 
intensity of heavy precipitation in 
nearly all locations over land.

[Credit: The New Daily]
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Figure SPM.6

Projected changes in heavy precipitation



“ [While] the effect of climate 
change on drought varies across 
regions [Chapter 8], increases 
in the frequency and intensity 
of [both] agricultural and 
ecological droughts in some 
regions [are projected].



Figure SPM.6

Projected changes in drought



A warmer climate increases the amount 

and intensity of rainfall during wet events, 

and this is expected to amplify the severity 

of flooding. However, the link between 

rainfall and flooding is complex, so while 

the most severe flooding events are 

expected to worsen, floods could become 

less frequent in some regions.

[Credit: Times of India]

[Credit: RNZ News]



1. Major changes to the water cycle have occurred and further changes 
are projected: The more we reduce net greenhouse gas emissions, 
the smaller the projected changes

2. While the sign of the projected change to annual precipitation varies 
from place to place, the frequency and intensity of extremely heavy 
rainfall is projected to increase almost everywhere over land

3. Precipitation variability is projected to increase in many locations, 
including variability driven by the El Nino-Southern Oscillation

Summary



1. The past is no longer a good guide to the future: we need to plan for 
events that go beyond historical experience

2. Planning is complicated because, e.g.,
• projected changes and their implications can vary from place to 

place and context to context, 
• there is greater uncertainty about future climate at local scales

3. Indirect effects on water quality and supply – e.g. sea level rise

Final points



Thank you for listening!
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