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Outline

● New AR6 WGI reference regions 

 to better represent regional climate

● Observed and future changes in extremes in all regions

● Climatic Impact-Drivers (CIDs) 

 Physical climate information relevant to impact and risk assessment

● Multiple and diverse CID changes in all regions

● The Interactive Atlas

 supporting the exploration of evidence and findings



WGI AR6 Land and 
Ocean reference regions 

used in the report

46 Land regions 
15 Ocean regions

Improved regional climate consistency

Better representation of regional climate 
features

Regional statistics more representative of 
new higher resolution models

Refinement of earlier reference regions 
via broad consultation and peer review

{Figure 1.18, Figure Atlas.2} {Figure 1.18, Figure Atlas.2}

New WGI AR6 reference regions



It is indisputable that human
activities are causing climate  

change, making extreme climate  

events, including heat waves,  

heavy rainfall, and droughts,  

more frequent and severe.

[Credit: Yoda Adaman | Unsplash]



Figure SPM.3 

• Changes in hot extremes observed 

and attributed to human influence 

almost everywhere

• Many regions also experiencing 

increases in heavy precipitation 

and droughts



Changes in other extremes

It is likely that the global proportion of major (Category 3–5) tropical
cyclone occurrence has increased over the last four decades. These

changes cannot be explained by internal variability alone (medium

confidence)

Human influence has likely increased the chance of compound 

extreme events since the 1950s:

• Increases in the frequency of concurrent heatwaves and droughts

on the global scale (high confidence)

• Increase in fire weather in some regions of all inhabited continents

(medium confidence)

• Increase in compound flooding in some locations (medium

confidence



Figure SPM.6: Demonstrates extremes are already more likely and more intense due to current warming and 

these trends will continue with each additional fraction of warming.



Human influence has very likely warmed the global upper ocean since the 1970s 

and is virtually certain the main driver of current open ocean surface acidification. 

Human influence is very likely the main driver of the global retreat of glaciers since 

the 1990s and mountain and polar glaciers are committed to continue melting for 

decades or centuries (very high confidence). 

Continued ice loss over the 21st century is virtually certain for the Greenland Ice 

Sheet and likely for the Antarctic Ice Sheet. 

Human influence was very likely the main driver of increases in global mean sea 

level since at least 1971. 

Due to relative sea level rise, extreme sea level events that occurred once per 

century in the recent past are projected to occur at least annually at more than half 

of all tide gauge locations by 2100 (high confidence).

Ocean, ice and sea-level changes



Figure SPM.8, panels d) and e): 

• Sea levels will continue to rise this century even under the lowest emissions

• Increases between 0.5 and 1m are likely under the range of emissions considered

• Considering additional poorly understood but plausible processes (such as ice-sheet instability), 
much higher increases could occur

• Sea levels will continue to increase for centuries, even if warming stabilises

Sea-level rise projections



Climate change is already
affecting every region on Earth,  

in multiple ways.

The changes we experience will  

increase with further warming.
[Credit: Hong Nguyen | Unsplash]



Climatic Impact-Drivers (CIDs)

Climatic Impact-Drivers (CIDs) are physical climate system conditions (e.g., 
means, events, extremes) that affect an element of society or an ecosystem. 
CIDs assessed were selected as relevant to impacts and risks.

CIDs include also extremes (examples shown assessed in Ch 11) {CH8, CH9, CH11, CH12, Atlas}



Summary CIDs assessment 
table for AR6 WGI reference 
regions

Table TS.5



Multiple climatic impact-drivers 
are projected to change in all 
regions of the world

Figure SPM.9 

• Demonstrates that at least 10 

CIDs will change in almost all 

regions (96%), and at least 15 
CIDs in half of the regions

• Each region will experience a 

specific set of CID changes

• Each bar represents a 

geographical set 
of changes that can be explored 

in the Interactive Atlas



Interactive Atlas – Regional synthesis of changes in CIDs
Example view 
showing those 
regions where fire 
weather will change 
with high or medium 
confidence

Dark and light purple 
showing regions with 
increases;

Changes are low 
confidence in white 
areas;

CID is not broadly 
relevant in grey 
areas.



Interactive Atlas – Regional 

information on changes in CIDs

Interactive Atlas regional information example views
(a) Main interface includes a global map and controls to define 
the specific dataset, variable, period (reference and baseline) 
and season (example is for annual temperature change from 
CMIP6 for SSP3-7.0, 2081–2100 relative to 1995–2104). 

Regions can be selected on the map to bring up options for 
summary visuals or tables of regionally averaged information. 
Examples show:
(b) evolution of temperature change using stripes;
(c) Change in annual cycle
(d) Change in selected CID at a range of global warming levels
(e) Scatter plots of changes in two variables (e.g. temperature 
and precipitation shown here)
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