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Changes in Surface Temperature

(a) Global surface temperatures are more likely than not unprecedented in the past 125,000 years

The latest decade was warmer than any multi-century period
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(b) Warming accelerated after the 1970s, but
not all regions are warming equally
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What does warmer temperature mean for the water cycle

« A warmer climate Increases moisture transport into weather
systems, which intensifies wet seasons and events (high
confidence).

* Increases in near-surface atmospheric moisture capacity of about
7% per 1°C of warming lead to a similar response in the
intensification of heavy precipitation ..... iIncreasing the severity of
flood hazards (high confidence).

« Water cycle variability and related extremes are projected to
iIncrease faster than mean changes in most regions of the world
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Climate change is already affecting every inhabited region Figure SPM.3
across the globe, with human influence contributing to many
observed changes in weather and climate extremes

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)

Central —

O Limited data and/or literature (18) America

@

Small
Islands

Confidence in human contribution
to the observed change

eee High South —
e® Medium America
® Low due to limited agreement

O Low due to limited evidence
Type of observed change since the 1950s
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Note: There are several region-specific qualifiers/exceptions attached to some of the directions of change/confidence levels indicated above. {12.4}

Key for observational trend evidence A Past upward trend (medium or higher confidence) NI Past downward trend (medium or higher confidence) I P C C A R 6 Te C h n | C al S u m m a ry Tab | e T S 5
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Compound event flood

Heavyrain Heavyrain  Oceanlevels Wetsoil Climate patterns

Source: ARC Centre for Excellence in Climate Extremes

The probability of compound flooding (storm surge, extreme
rainfall and/or river flow) has increased in some locations and
will continue to increase due to both sea level rise and increases
In heavy precipitation, including changes in precipitation intensity
associated with tropical cyclones (high confidence)
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FAQ 8.2: Causes of more severe floods from climate change

Flooding presents a hazard but the link between rainfall and flooding is not simple.
While the largest flooding events can be expected to worsen, flood occurrence may decrease in some regions.

FAQ 8 2 I sssessd Atmosphere Human Soils Cryosphere  sesess > Coastal
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Greater heat released Changing Cloud Increased Large-scale Particle
by condensation location and microphysics wateruse  deforestation decreases  pollution

[
W I I I F I o o d S B e c o m e leads to fewerbut  persistence of limits rainfall reduces rainfall but increases alters storm
stronger storms ~ wettest events increase river flow runoff and river flow development
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Greater capacity of
drier soils to soak up
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sustained rainfall

Decreased glaciers
and snow reduce
river flow

Ean":\lerrr?gg ;t;):g:; p More runoff from heavy
P river flow a rain falling on dry,

encrusted soils

IPCC AR6 WG-I FAQ 8.2, Figure 1
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Future Changes in
Precipitation, Annual
maximum daily
precipitation, and Soil
Moisture

IPCC AR6 WG-I Figure SPM.5 |

(c) Annual mean precipitation change (%) Precipitation is projected to increase over high latitudes, the equatorial
. & Pacific and parts of the monsoon regions, but decrease over parts of the
relative to 1850-1900 subtropics and in limited areas of the tropics.

Simulated change at 1.5°C

global warming Simulated change at 2°C global warming Simulated change at 4°C global warming

Relatively small absolute changes —

may appear as large % changes in ¢-- 40 -30 -20 -10 0 10 20 30 /Tp) e

regions with dry baseline conditions.
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Can we tell when a weather
event was affected by climate
change?



Confidence in capabilities for attribution of

Level of confidence in extreme event
attribution depends on the type of event
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Event Attribution: Pakistan Floods (2022)
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Home > Extreme rainfall > Climate change likely increased extreme monsoon rainfall, flooding highly vulnerable communities in Pakistan

Climate change likely increased extreme monsoon rainfall,
flooding highly vulnerable communities in Pakistan

world weather attribution

60-day and 5-day maximum rainfall
during the monsoon season for the
Indus basin and the provinces of Singh
& Balochistan

Return time ~1 in 100 years in today’s
climate.

5-day maximum rainfall over Sindh and
Balochistan is now about 75% more
intense than it would have been
without the 1.2C warming

60-day rain across the basin is now
about 50% more intense.

Climate models struggle to simulate
these rainfall characteristics.

The devastating impacts were also
driven by the proximity of human
settlements, infrastructure (homes,
buildings, bridges), and agricultural land
to flood plains, inadequate
infrastructure, etc.....



Household (HH) factors contri

buting to
vulnerability to floods
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Figure 15. A visual representation of household (HH) factors contributing to vulnerability to floods in Pakistan categorised by

types of vulnerability developed in (Rana and Routray 2018) based on empirical evidence and evidence from studies across

Pakistan (Mustafa et al 2015, Sadia et al 2016, Shah et al 2018, Memon 2020, Ajani and van der Geest 2021, Anjum and Fraser
2021).

Source: Otto et. Al. Env.
Res. Clim. (2023)
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*The projected increase in heavy precipitation extremes
translates to an increase in the frequency and magnitude
of pluvial floods (high confidence)
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FAQ 11.1: How will changes in climate extremes compare with changes in climate averages?

The direction and magnitude of future changes in climate extremes and averages depend on the variable considered.

Climate average Climate extreme

Future changes
in temperature
averages and
extremes will be
similar

0°C 2 4 6 8°C

Future changes
in precipitation
averages and
extremes can be
very different

IPCC AR6 WG-I FAQ 11.1, Figure 1




