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Central/South America and the Caribbean in the AR6 WGI
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“ 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.
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‘ ‘Climate change is already
affecting every region on Earth,
iIn multiple ways.

The changes we experience will
iIncrease with further warming.
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New regional information

» Inform decisions
related to risk
management and
adaptation

» A third of our report is
dedicated to regional
climate information
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Regions: AR6 vs. ARS

lturbide et al. (2020)

(a) IPCC WGI reference regions (v3, AR5)

ARC*
P—
| ALA Gl NEU NAS
el CEU
CAS
CNA | ENA MED s TIB EAS
" SAH
NTP CAM R I SAS NTP*
SEA
ETP AMZ WAF EAF ETP*
"
STP =3 i NAU STP*
SAF
WS,
SSA SAU
N
ANT*

(b) Updated IPCC WGI reference regions (v4)

SPO*

ARO

NEU

s el

WAN

RFE/

NPO |
z EPO
[T PP NAU !
< SPO!
D slo i
SAO g ﬁ CAU [EAU_
SAU NZ
soo
EAN




SIXTH ASSESSMENT REPORT

Working Group | - The Physical Science Basis climate change

45 new land regions

(and their representation as hexagons)
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Climate change is already affecting every inhabited region
across the globe, with human influence contributing to many
observed changes in weather and climate extremes Figure WGI SPM.3

a) Synthesis of assessment of observed change in hot extremes and

confidence in human contribution to the observed changes in the world’s regions
Type of observed change

in hot extremes

North —
America
‘ Increase (41)
‘ Decrease (0) @

O Low agreement in the type of change (2)

Small

ﬁ Islands

O Limited data and/or literature (2) Central —

America ‘
\/

Small
Islands

Confidence in human contribution
to the observed change

eee High
ee® Medium
® Low due to limited agreement
O Low due to limited evidence

South —

America Australasia —

Type of observed change since the 1950s
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Climate change is already affecting every inhabited region
across the globe, with human influence contributing to many
observed changes in weather and climate extremes Figure WGI SPM.3

b) Synthesis of assessment of observed change in heavy precipitation and

confidence in human contribution to the observed changes in the world’s regions
Type of observed change

in heavy precipitation North ——

America ——  Europe —
‘ Increase (19)
O Decrease (0)

O Low agreement in the type of change (8)

Small

Central —

O Limited data and/or literature (18) America

Confidence in human contribution
to the observed change

eee High
®e® Medium
® Low due to limited agreement
O Low due to limited evidence

America

Type of observed change since the 1950s
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Climate change is already affecting every inhabited region
across the globe, with human influence contributing to many
observed changes in weather and climate extremes Figure WGI SPM.3

) Synthesis of assessment of observed change in agricultural and ecological drought

and confidence in human contribution to the observed changes in the world’s regions
Type of observed change

in agricultural and ecological drought

North —

America
O Increase (12) @@
‘ Decrease (1) @@
O Low agreement in the type of change (28) @

O Limited data and/or literature (4) Central —

America

@

Confidence in human contribution
to the observed change

eeeo High
®e® Medium
® Low due to limited agreement

Small
Islands

America

O Low due to limited evidence
Type of observed change since the 1950s
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Monsoon Region
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Caribbean (CAR)
+ Declining trend in rainfall during June—July—August in CAR will continue in coming decades (high confidence at

2°C global warming and above).
* Higher evapotranspiration under a warming climate will result in increased aridity and more severe agricultural

and ecological droughts in CAR (medium confidence at global warming level of 2°C and above).

Change in monthly average precipitation relative to 1995-2014 for the
Caribbean under increasing warming levels
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Observed and projected changes in Central and South America

Monsoon Region atic Impa
e dSe Heat and Cold Wet and Dry Wind Snow and lce Other
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Central and South America
Southern Central America
Northwestern South America
Northern South America
South American Monsoon
Northeastern South America
Southwestern South America
Southeastern South America
Southern South America

Heavy precipitation and pluvial flood

Mean air temperature
Snow, glacier and ice sheet
Heavy snowfall and ice storm
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Extreme heat

Mean precipitation
River flood
Hydrological drought
Fire weather

Mean wind speed
Severe wind storm
Sand and dust storm
Permafrost

Lake, river and sea ice
Snow avalanche
Relative sea level
Coastal flood

Coastal erosion
Marine heatwave
Radiation at surface

Landslide
ity

Cold spell
Frost
Hail

Agricultural and ecological drought
Atmospheric CO: at surface

Tropical cyclone

.

Key for ob jonal trend evid Key for level of confid in future changs Key for attributi vid

A Past upward trend (medium or higher confidence) High confidence of increase (or more) High confidence (or more)

N Past downward trend (medium or higher confidence) Medium confidence of increase Medium confidence

Low confidence in direction of change
Medium confidence of decrease

H High confidence of decrease (or more)

Not broadly relevant

Table TS.5
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Observed and projected changes in Central and South America

Monsoon Region atic Impa
e dSe Heat and Cold Wet and Dry Wind Snow and lce Other

tivs NSA :

!
SCA!

SAM

sws|  SES
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Central and South America
Southern Central America
Northwestern South America
Northern South America I J i | | [ i
Sonth Americen Mortsaon [ % — — T 1 0 T T 1T 1T & | " 11 B -
Northeastern South America A ‘
Southwestern South America ¥ j
Southeastern South America ¥ » b
Southern South America N
- L |
Key for observational trend evidence Key for level of confidence in future changes Key for attribution evid\
Past upward trend (medium or higher confidence) High confidence of increase (or more) High confidence (or more)
Past downward trend (medium or higher confidence) Medium confidence of increase Medium confidence
Low confidence in direction of change
Medium confidence of decrease
High confidence of decrease (or more)
Not broadly relevant

Heavy precipitation and pluvial flood
Agricultural and ecological drought

Mean air temperature
Extreme heat

Mean precipitation

River flood

Hydrological drought

Fire weather

Mean wind speed

Severe wind storm

Sand and dust storm
Snow, glacier and ice sheet
Permafrost

Lake, river and sea ice
Heavy snowfall and ice storm
Snow avalanche

Relative sea level

Coastal flood

Coastal erosion

Marine heatwave

Ocean and lake acidity
Radiation at surface

Landslide
ity

Cold spell
Frost
Hail

Atmospheric CO: at surface

Tropical cyclone
Air poliution weather

N

Table TS.5
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Monsoon Region
o e

tivs NSA :
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SCA!

SAM

sws|  SES
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Central and South America
Southern Central America
Northwestern South America
Northern South America
South American Monsoon
Northeastern South America
Southwestern South America
Southeastern South America
Southern South America

Heavy precipitation and pluvial flood
Agricultural and ecological drought

Mean air temperature
Extreme heat

Mean precipitation
Hydrological drought

Fire weather

Mean wind speed

Severe wind storm
Tropical cyclone

Sand and dust storm
Snow, glacier and ice sheet
Permafrost

Lake, river and sea ice
Heavy snowfall and ice storm
Snow avalanche

Relative sea level

Coastal flood

Coastal erosion

Marine heatwave

Ocean and lake acidity
Radiation at surface

Landslide
ity
Hail

Atmospheric CO: at surface

Air poliution weather

Key for observational trend evidence Key for level of confidence in future changes Key for attribution evid
Past upward trend (medium or higher confidence) High confidence of increase (or more) ***|High confidence (or more)
Past downward trend (medium or higher confidence) Medium confidence of increase **|Medium confidence
Low confidence in direction of change
Medium confidence of decrease
High confidence of decrease (or more)
Not broadly relevant

N

Table TS.5
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Observed and projected changes in Central and South America

Monsoon Region

INERSE Heat and Cold Wet and Dry Wind Snow and Ice Other
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Southern Central America T -
Northwestern South America -
Northern South America 1 -
South American Monsoon ] -
Northeastern South America -
Southwestern South America -
Southeastern South America N -
Southern South America -
Key for observational trend evidence Key for level of confidence in future changes Key for attribution evid\
A Past upward trend (medium or higher confidence) High confidence of increase (or more) ***|High confidence (or more)
N Past downward trend (medium or higher confidence) Medium confidence of increase **|Medium confidence

Low confidence in direction of change
Medium confidence of decrease

High confidence of decrease (or more)
Not broadly relevant

Table TS.5
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Observed and projected changes in Central and South America

Monsoon Region atic Impa
e dSe Heat and Cold Wet and Dry Wind Snow and lce Other
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Key for observational trend evidence Key for level of confidence in future changes Key for attribution evid\
A Past upward trend (medium or higher confidence) High confidence of increase (or more) ***|High confidence (or more)
N Past downward trend (medium or higher confidence) Medium confidence of increase **|Medium confidence

Low confidence in direction of change
Medium confidence of decrease

High confidence of decrease (or more)
Not broadly relevant

Table TS.5
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Wet and Dry Wind Snow and Ice Other
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Northern South America 1 -
South American Monsoon ] -
Northeastern South America -
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Southern South America -
Key for observational trend evidence Key for level of confidence in future changes Key for attribution evid\
A Past upward trend (medium or higher confidence) High confidence of increase (or more) ***|High confidence (or more)
N Past downward trend (medium or higher confidence) Medium confidence of increase **|Medium confidence

Low confidence in direction of change

Medium confidence of decrease
High confidence of decrease (or more)
Not broadly relevant

Table TS.5
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Observed and projected changes in Central and South America

Monsoon Region D

INERSE Heat and Cold Wet and Dry Wind Snow and Ice Other
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Key for observational trend evidence Key for level of confidence in future changes Key for attribution evid\
A Past upward trend (medium or higher confidence) High confidence of increase (or more) ***|High confidence (or more)
N Past downward trend (medium or higher confidence) Medium confidence of increase **|Medium confidence

Low confidence in direction of change
Medium confidence of decrease

High confidence of decrease (or more)
Not broadly relevant

Table TS.5
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Observed and projected changes in Central and South America

Monsoon Region atic Impa
e dSe Heat and Cold Wet and Dry Wind Snow and lce Other
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Central and South America
Southern Central America
Northwestern South America
Northern South America
South American Monsoon
Northeastern South America
Southwestern South America
Southeastern South America
Southern South America

Heavy precipitation and pluvial flood

Mean air temperature

Snow, glacier and ice sheet
Heavy snowfall and ice storm
Atmospheric CO: at surface
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Extreme heat

Mean precipitation
River flood
Hydrological drought
Fire weather

Mean wind speed
Severe wind storm
Sand and dust storm
Permafrost

Lake, river and sea ice
Snow avalanche
Relative sea level
Coastal flood
Coastal erosion
Marine heatwave
Radiation at surface

Landslide
ity

Cold spell
Frost
Hail

Agricultural and ecological drought

Tropical cyclone

.

Key for observational trend evidence Key for level of confidence in future changes Key for attribution evid\
Past upward trend (medium or higher confidence) High confidence of increase (or more) High confidence (or more)
Past downward trend (medium or higher confidence) Medium confidence of increase Medium confidence
Low confidence in direction of change
Medium confidence of decrease
High confidence of decrease (or more)
Not broadly relevant

N

Table TS.5
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FAQS8.3: Climate change and droughts

In some regions, drought is expected to increase under future warming

WGI FAQ 8.3
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Regional fact sheet — Central and South America
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Commoeon regional changes

(&) Mean temperatures have very likely increased in all sub-regions and will continue to increase at rates greater
than the global average (high confidence).

@ Mean precipitation is projected to change, with increases in North-West South America (NWS) and South-East

South America (SES) (high confidence) and decreases in North-East South America (NES) and South-West
South America (SWS) (medium confidence). This is consistent among medel projections by mid- and end of
the 21st century for RCP4.5 and RCP8.5 scenarios.

Compared to global mean sea level, over the last three decades, relative sea level has increased at a higher
rate than global mean level in the South Atlantic and the subtropical North Atlantic, and at a lower rate in the
East Pacific.

Relative sea level rise is extremely likely to continue in the oceans around Central and South America,
contributing to increased coastal flooding in low-lying areas (high confidence) and shoreline retreat along most
sandy coasts (high confidence).

Marine heatwaves are also projected to increase around the region aver the 21st century (high confidence).

Annual Maximum Annual Total Maximum 5-day Consecutive Dry
Temperature (TXx) Precipitation  Precipitation (RX5day) Days (CDD)
- 77

G, %#

Projected changes in annual
mean temperature (T), annual
total precipitation, annual
maximum 5-day precipitation
(RX5day) and annual
consecutive dry days (CDD) at
1.5°C, 2°C, and 4°C (in rows)
global warming relative fo 1850—
1900.

1.5°C global warming

Results are based on simulations
from the CMIP8 muiti-model
ensemble (32 global climate
models) using the SSP5-8.5
scenario to compute the warming
levels.

2°C global warming

Results expanded
in the Interactive
Atlas (active links)

[e——

,‘z)

=

4°C global warming

2 3 4 5 6 -4 -2 0 20 40 -40  -20 0 20 40
change (°C) change (%) change (days)

o

Links for further information:
TS sections: TS.4.3.1, TS.4.3.2, Box TS.8, Box TS.13, Figure TS.21a, Figure TS.24. Chapters: 8.3, 8.4, 8.6, 10.4,
11.3, 11.4, 11.9, Table 11.1 able 11.14, Table 11.5, 12.4, Atlas.7.

Regional Factsheets
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SOUTHERN CENTRAL AMERICA (SCA)
= Avridity, and agricultural and ecological drought are

NORTHERN SOUTH AMERICA (NSA)
» The intensity and frequency of extreme precipitation

increasing (medium confidence). Fire weather is and pluvial floods are projected to increase (medium
projected to increase (medium confidence). confidence) for 2°C of global warming level and
above.

NORTHWESTERN SOUTH AMERICA (NWS) + There is high confidence in a dominant increase in

+ Decreases in snow and ice, and increases in the number of dry days and drought frequency.
pluvial/river flooding are projected with high
confidence. NORTHEASTERN SOUTH AMERICA (NES)

» Glacier volume loss and permafrost thawing will + The intensity and frequency of extreme precipitation
likely continue in the Andes Cordillera under all and pluvial floods are projected to increase (medium
greenhouse emissions scenarios in this report, confidence) for 2°C of global warming level and
causing important reductions in river flow and above.
potentially high-magnitude glacial lake outburst = There is high confidence in a dominant increase in

floods. drought duration.

Monsoon Region

SOUTHWESTERN SOUTH AMERICA (SWS)

« The total land area subject to increasing drought frequency and severity will
expand (high confidence). Projections of fire weather indices indicate an
increased risk in the region (high confidence).

Increases in one or more aspects between drought, aridity, and fire weather
(high confidence) will potantially impact a wide range of sectors (including
agriculture, forestry, health, and ecosystems), which will be assessed in the
IPCC Working Group Il report.

Glacier volume loss and permafrost thawing will /ikely continue in the Andes
Cordillera under all greenhouse gas emissions scenarios in this report,
causing important reductions in river flow and potentially high-magnitude
glacial lake outburst floods.

SOUTHEASTERN SOUTH AMERICA (SES)

* Increases in mean and extreme precipitation are observed since the 1960s (high confidence). Drivers of this
change include internal variability as well as external forcing, like increases in greenhouse gases and aerosols
and ozone depletion.

+ The intensity and frequency of extreme precipitation and pluvial floods are projected to increase (mediunm
confidence) for 2°C of global warming level and above.

SOUTHERN SOUTH AMERICA (SSA)

= The intensity and frequency of extreme precipitation and pluvial floods is projected to increase (medium
confidence) for 2°C of global warming level and above.

= The region has projections of increased agricultural and ecological drought for the mid-21st century, for 2°C of
global warming level and above (high confidence).

SOUTH AMERICAN MONSOON (SAM)

There is low confi in projected precipitation changes, but high confidence that the South American monsoon
will be delayed during the 21st century.

There are projections of increased agricultural and ecological drought for the mid-21st century, for 2°C of global
warming level and above (high confidence).

Increases in one or more aspects between drought, aridity, and fire weather (high confidence) will affect a wide
range of sectors, including agriculture, forestry, health, and ecosystems.

The intensity and frequency of extreme precipitation and pluvial floods is projected to increase (medium
confidence) for a 2°C of global warming level and above.

Over the Amazon, the number of days per year with maximum temperatures exceeding 35°C would increase by
more than 150 days by the end of the 21st century in the SSP5-8.5 scenario, while it is expected to increase by

less than 60 days under the SSP1-2.6 scenario (high confidence). -

ipcC

INTERGOVERNMENTAL PANEL oN Climate chanee

Regional Factsheets

wMmo UNEP
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Regional fact sheet - Small Islands

Common regional changes

Observed warming (high confidence) in the Small Islands® has been atfributed to human influence (medium
confidence). Warming will continue in the 21st century for all global warming levels and future emissions
scenarios, further increasing heat extremes and heat stress (high confidence).

@ Ocean acidification has increased globally as have the frequency and intensity of marine heatwaves in some

areas of the Indian, Atlantic and Pacific Oceans except for a decrease over the eastern Pacific Ocean.
Marine heatwaves and ocean acidification will increase further with 1.5°C of global warming (high
confidence) and with larger increases at 2°C and higher.

Sea levels will very likely continue to rise around Small Islands, more so with higher emissions and over
longer time periods (high confidence).

Sea level rise coupled with storm surges and waves will exacerbate coastal inundation and the potential for
increased saltwater intrusion into aquifers (high confidence).

Sea level rise will cause shorelines to retreat along sandy coasts of most Small Islands.

Small Islands will face more intense but generally fewer tropical cyclones, except in the central north Pacific
where frequency will increase (medium confidence at a global warming level of 2°C and above).

Relative sea level rise projections for 2080-2100 (SSP3-7.0) relative to 1995-2014

Results expanded  §
in the Int i

(a) CAR (b)wWio (¢) Northwest tropics (d) Northeast SPCZ () Southwest SPCZ

LT

JHH 1l i it

264585 264585 264585264585 264585264585 264585264585 264585264585

term long-t term long-t term lohg-t term long-t term long-te
g I} g g 9

00

A SLR (cm)
3

Regional mean changes in annual sea level rise in the near-term (2021-2040) and long-term (2081-
2100) for three scenarios (SSP1-2.6, SSP2-4.5, and SSP5-8.5) relative to 1995-2014 for some Small
Island Regions. Bar plots indicate median (dots) and 10th—-80th percentile range (bars) across each model
ensemble.

' The WGI ARG assessment focused primarily on Small Islands in the Caribbean Sea (CAR),
Pacific Ocean (PAC) and Western Indian Ocean (WI10).

T

ipcC
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Regional Factsheets
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Caribbean (CAR)

« Declining trend in rainfall during June—July—August in CAR will continue in coming decades (high confidence at
2°C global warming and above).

* Higher evapotranspiration under a warming climate will result in increased aridity and more severe agricultural
and ecological droughts in CAR (medium confidence at global warming level of 2°C and above).

Change in thly precipitation relative to 1995-2014 for the

g
Caribbean under increasing warming levels
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‘Western Indian Ocean (WI0)
+ Declining trends in rainfall are observed in Western Indian Ocean islands over the past 50-60 years.

Pacific (PAC)
« Trends vary spatially and seasonally over Small Island regions in the Pacific. Rainfall has decreased in parts of

the Pacific islands poleward of 20° latitude in both hemispheres (eastern Pacific and southern Pacific subtropics).

This drying trend will continue in the coming decades, except in parts of western and equatorial Pacific.

Heavy rainfall events will increase in the western tropical Pacific (high confidence at 2°C global warming and
above).

Higher evapotranspiration under a warming climate either amplifies or partially offsets respectively the effect of
decreases or increases in rainfall resulting in increased aridity in parts of the Pacific (medium confidence at 2°C
global warming and above).

Climate information for Small Islands

Though it is clear the climate of Small Islands has and will continue to change in diverse ways, constructing climate
information for Small Islands is challenging due to lack of observations and high-resolution climate projections, as
well as the representation and understanding of key modes of variability and their interplay with trends.

Links for further details

Common regional changes: Table 11.13, 12.4, 12.4.7, Atlas.10, 7S.4.3.1, TS.4.3.2.7
Caribbean: Table 11.14, Table 11.15, 12.4.7, Atlas.10, Cross-Chapter Box Atlas.2
Western Indian Ocean: 12.4.7, Atlas.10, Cross-Chapter Box Atlas.2

Pacific: 12.4.7, Atlas.10, Cross-Chapter Box Atlas.2

Climate information for Small Islands: Cross-Chapter Box Atlas.2 -

ipcC

INTERGOVERNMENTAL PANEL oN Climate chanee

Regional Factsheets

wMmo UNEP




SIXTH ASSESSMENT REPORT ipcc @

D ]
Working Group | - The Physical Science Basis INTERGOVERNMENTAL PaKEL ON ClimaTe chanee wio. p I D ' '

Regional fact sheet - Mountains INTERGOVERNMENTAL PANEL oN Climate chanee wMo UNEP

Commeon regional changes

@ The freezing level height in mountain areas is projected to rise and will alter snow and ice conditions (high
confidence).

@ Warming has occurred in the Himalayas, the Swiss Alps, and the central Andes and has increased with

L]
altitude. Such elevation-dependent warming could lead to faster changes in the snowline, the glacier Re I o n a I F a cts h eets
equilibrium-line altitude and the snow/rain transition height (high confidence).
With few exceptions, mountain glaciers have retreated since the second half of the 18th century (very high
confidence). This retreat has occurred at increased rates since the 1990s, with human influence very likely
being the main driver. This behaviour is unprecedented in at least the last 2,000 years (medium confidence).

Furthermore, glaciers will continue to lose mass at least for several decades even if global temperature is
stabilized (very high confidence).

The global warming-induced earlier onset of spring snowmelt and increased melting of glaciers have already
contributed to seasonal changes in streamflow in low-elevation mountain catchments (high confidence).

Mountain glaciers will continue to shrink and permafrost to thaw in all regions where they are present (high
confidence). Mountain glaciers are projected to lose more mass in higher greenhouse gas emissions
scenario over the 21st century (medium confidence).

It is virtually certain that snow cover will decline over most land regions during the 21st century, in terms of
water equivalent, extent and annual duration.

@ Extreme precipitation is projected to increase in major mountainous regions (medium to high confidence,
depending on location), with potential cascading consequences of floods, landslides and lake outbursts in all
scenarios (medium confidence).

Projected runoff is typically decreased by contributions from small glaciers because of glacier mass loss,

while runoff from larger glaciers will generally increase with increasing global warming levels until their mass
becomes depleted (high confidence).

@ All the above-mentioned changes will pose challenges for water supply, energy production, ecosystems
integrity, agricultural and forestry production, disaster preparedness, and ecotourism (high confidence) that
will be assessed in the IPCC Working Group I report.

Projected annual
snowfall change
(mm/day) for 2°C
global warming
compared to 1850—
1900 using the
S§SP5-8.5 scenario.

Results expanded
in the Interactive

N Mm =" Atlas (active links)
ll'l -,ll._..l i Il.lll | iy
L]

QR

Projected changes in seasonal mountain snowfall (mm/day) in High Mountain Asia for GWL 2°C using the very high

emissions scenario (SSP5 8.5), relative to 1850-1900. -
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Typological mountain regions used in the report’s Interactive Atlas. Labels
correspond to the regions described below.

Rocky Mountains & Alaska @ C & Pontic

* Reduction in glaciers, seasonality of snow and ice + Mountain permafrost degradation at high altitudes has
formation, loss of shallow permafrost, and shifts in increased the instability of mountain slopes in the past
the rain/snow transition line are projected to alter decade (medium confidence).
the seasonal and geographic range of snow and ice
conditions in the coming decades (very high East African Mountains
confidence). « African snow and glaciers have very significantly

* Continued shrinkage of glaciers is projected to decreased in the last decades and this trend will
create further glacial lakes (medium confidence). continue over the 21st century (high confidence).

Andes @) | High Mountain Asia

* Glacier volume loss and permafrost thawing will * Snow cover has reduced since the early 21st century,
likely continue, causing important reductions in river and glaciers have thinned, retreated, and lost mass
flow and potentially high-magnitude glacial lake since the 1970s (high confidence), although the
outburst floods. Karakoram glaciers have either slightly gained mass

or are in an approximately balanced state (medium

Scandinavian Mountains @ confidence).

* Most periglacial debris-flow processes are projected * Snow-covered areas and snow volumes will decrease
to disappear by the end of 21st century, even for during the 21st century, snowline elevations will rise
low-warming scenarios ( ium col ). (high confidence) and glacier mass is likely to decline

with greater mass loss in higher greenhouse gas

European Alps @ emissions scenarios.

* Elevation-enhanced long-term trends in maximum + Rising temperature and precipitation can increase the
near-surface air temperature and diurnal occurrence of glacial lake outburst floods and
temperature range were observed in the Swiss landslides over moraine-dammed lakes (high
Alps. confidence).

+ Snow cover will decrease below elevations of
1500-2000 m throughout the 21st century (high Southern Alps
confidence). A reduction of glacier ice volume is « Glacier ice volume in New Zealand has decreased in
projected with high confidence. the last decades.

Links for further details:

Common changes: 12.4.10.4, TS.2.5, TS.4.3.1, TS.4.3.2.10, Box TS 6.

Rocky Mountains & Alaska: 12.4.6.4. Andes: 12.4.4.4. Scandinavian Mountains. and European Alps: 12.4.5.4
and 12.4.10.4. C: & Pontic ins: TS.4.3.2.2. East African Mountains: 12.4.1.4.

High Mountain Asia: 12.4.2.4. Southern Alps: 12.4.3.4. -
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Regional fact sheet - Urban Areas

Common regional changes

@ Urban centres and cities are warmer than the surrounding rural areas due to what is known as the
urban heat island effect. This urban heat island effect results from several factors, including
reduced ventilation and heat trapping due to the close proximity of tall buildings, heat generated

-
directly from human activities, the heat-absorbing properties of concrete and other urban building
materials, and the limited amount of vegetation. I

@ Urbanization alters the water cycle, generating increased precipitation over and downwind of cities
(medium confidence), and increasing surface runoff intensity (high confidence).

@ Urbanization can also induce phenomena such as the urban dryness island referring to conditions
where lower humidity values are observed in cities relative to more rural locations, and to slower
wind speed compared to adjacent suburbs and countryside.

Despite having a negligible impact on global annual mean surface-air warming (very high confidence),
urbanization has exacerbated the effects of global warming in cities (very high confidence).

(a) Trend in global (near) surface air temperature (CRU TS, 1950-2018)

*| Relative share of total warming

surrounding warming
o urban warming
C T incomglete or
-05 00 05 10 15 20 25 30 as I

(b) Temperature evolution Japan examples

170
—— Tokyo (Urban)
—— Choshi (Rural)

@ The difference in observed warming trends between
cities and their surroundings can partly be attributed to

i urbanization (very high confidence).

@ Annual-mean daily minimum temperature is more
affected by urbanization than annual-mean daily
maximum temperature (very high confidence).

@ Urbanization has exacerbated changes in temperature
extremes in cities, in particular for nighttime extremes
(high confidence)

1900 1920 1940 1960 1980 2000
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Air pollution

» A warmer climate is expected to increase
surface ozone by a few parts per billion over
polluted regions, depending on ozone
precursor levels (mediunt to high
confidence).

There is medium confidence that climate
driven changes to meteorological conditions
generally favor extreme air pollution
episodes in heavily polluted environments,
though with strong regional and metric
dependencies.

Coastal cities

+ Both sea levels and air temperatures are projected to rise
in most coastal settlements (high confidence)

The combination of extreme sea level, increased by both
sea level rise and storm surge, and extreme
rainfall/riverflow events will increase the probability of
flooding (high confidence)

There is high confidence in an increase in pluvial flood
potential in urban areas where extreme precipitation is
projected to increase, especially at high global warming
levels

Common projections

Future urbanization will amplify the projected air temperature change in cities regardless of the characteristics of

the background climate, resulting in a warming signal on minimum temperatures that could be as large as the

global warming signal (very high confidence).

Compared to present day, large implications are expected from the combination of future urban development and

more frequent occurrence of extreme climate events, such as heatwaves, with more hot days and warm nights
adding to heat stress in cities (very high confidence).

Impact assessments and adaptation plans in cities require high-spatial-resolution climate projections along with

models that represent urban processes, ensemble dynamical and statistical downscaling, and local-impact

models.

Three main factors contribute to amplify the
warming of urban areas:

» Urban geometry. Tall buildings close to each
other absorb and store heat and also reduce
natural ventilation.

Human activities, due to heat released from
domestic and industrial heating or cooling
systems, running engines, and other
sources.

The materials that make up cities. These
materials are very good at absorbing and
retaining heat and then re-emitting that heat
at night.

The urban heat island effect is further amplified
in cities that lack vegetation and water bodies.

Links for further information:

Common changes: 8.2, Box 10.3, 11.3, 11.4
Figures: 2.3, Box 10.3, 11.3, 11.4

Air pollution: 6.3, 8.5

Coastal cities: 12.3, 12.4, Box TS.14

Common projections: Box 10.3, 11.3, 11.4, 12.3, 12.4

FAQ1

Urban heat island effect: Box 1

FAQ 10.2: Why are cities the hotspots of global warming?
Cities are usually warmer than their surrounding areas due to /=clors thal frap and release heat
and alack of ntural cooling nfluences, such as water and vegetation.

COOLING € Local effect on temperature (*C) 3 WWARNING
3 2 -1 0 +1 +2
LI A R B

City

Buiding density

e

Heat from
human activities | £
iy O

Heat-retaining
properties.
Buidings and
road malerils

Water ~
e G
vegt i lion and water

Vegetation

fucdion

L L 1 L L
E] ] [ o
COOLING € Local effect on temperature (°C) > VW/ARMING

i |

INTERGOVERNMENTAL PANEL oN Climate chanee

Regional Factsheets




SIXTH ASSESSMENT REPORT

Working Group | — The Physical Science Basis INTERGOVERNMENTAL PANEL ON ClimaTe change

Interactive Atlas
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Thank you.

More Information: Follow Us:
IPCC: www.ipcc.ch I3 @IPCC
IPCC Secretariat: ipcc-sec@wmo.int L 4 @IPCC_CH

IPCC Press Office: ipcc-media@wmo.int in linkedin.com/company/ipcc
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