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Brazil counts cost
with little hope of

Death toll in southern state of Ric
authorities plan four ‘tent cities’ |

© Members of the municipal guard on a boat guard the flooded streets near Porto Alegre city hall .
in Rio Grande do Sul on Friday. Photograph: Jefferson Bernardes/Getty Images amperatures in the |

© This article is more than 2 months old
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Zambia 'Crippling' drought in Z Record breaking heat hits Delhi - in pictures
hunger for millions, SQY AmritDhillon in Delhiand

Agence France-Presse
Ved 29 May 2024 11.43 BST
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© Children run behind a truck spraying water along a street in Delhi. Photograph: Arun
Sankar/AFP/Getty Images

Temperatures in Delhi have hit a record high of 50.5C (122.9F), as authorities
warned of water shortages in India’s capital.

The India Meteorological Department (IMD), which reported “severe heat-

O Children fetch water using a wheelbarrow in Lilanda t wave conditions”, recorded the temperature in the suburb of Mungeshpur on
February and there is little prospect of saving the maize Wednesday afternoon, breaking the landmark 50C measurement for the first
Mukwazhi/AP time in the city.

Severe drought in Zambia is threatening hunger for millions of people,
cutting off electricity for long periods and destroying the country’s social
fabric and economy, the environment minister has warned, in a harbinger of
what is in store for the region as the climate crisis worsens.

Collins Nzovu said the “crippling drought” his country was experiencing
hammered home the message that developing countries were facing
catastrophe from the climate crisis, even as richer countries failed to muster
financial help for the most afflicted.

“What has happened this year is that we received well below the normal
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il -~ ol SR O A taxi driver drinks from a bottle during afternoon heat in Kolkata as a heatwave grips India.

Photograph: Debarchan Chatterjee/NurPhoto/Shutterstock
A severe heatwave has swept across much of Asia, causing deaths and school
Three weeks after one of Brazil’s worst-ever floods hit its southernmost state, en broken for a closures in India and record-breaking temperatures in China.

The drought has affected about 50 million people in the Horn of Africa
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2025 was the third-warmest year on record

Yearly scale
Global annual surface air temperature increase above pre-industrial level since 1940

2024 was the warmest
year since global records
2025 was only marginally cooler than 2023 began in 1850 by a wide

2024 remains the warmest year on record and margin.
the first year to exceed 1.5°C above pre-industrial

The average for 2023-2025 was above 1.5°C,
the first time for a 3-year period It was +1.60 °C above the
pre-industrial average
(1850-1900).

The 12 warmest years in
1950 1970 1990 2010 2025 the historical record have

Data: ERAS - Reference period: pre-industrial (1850-1900) - Credit: C3S/ECMWF a” Occurred In (2014'

2025).
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Data: Global-mean surface air temperatures from ERAS e Credit: C3S/ECMWF
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Surface air temperature anomalies
Data: ERAS - Reference period: 1991-2020 - Credit: C3S/ECMWF

Average anomalies from 17 June to 2 July 2025 Anomalies in June in western Europe
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Sea surface temperature anomaly in the western Mediterranean Sea
Data: ERAS - Reference period: 1991-2020 - Credit: C3S/ECMWF

Anomalies on 30 June 2025
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Exceptionally wet
conditions In
western Europe,
during fifth -
warmest February
globally

Anomalies and extremes in the number of ‘wet days’
from 1 January to 20 February 2026
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than average than average

‘Wet days’ are days with at least T mm of precipitation. The ‘lowest’ and ‘highest’ cartegories
are based on extrema for the 1 Jan-20 Feb period between 1979 and 2026.
Data: ERA5 (1979-2026) - Reference period: 1991-2020 « Credit: C3S/ECMWF

PROGRAMME OF
THE EUROPEAN UNION

ccccccc

e ESECMWF



Historical change in extreme precipitation occurrence
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https://www.nature.com/articles/s41558-022-01329-1#Sec6

Sea level rise = warming (expansion) + melting

Sea Level Anomaly (mm)

Global Mean Sea Level Change
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Australla flres dwarf other major W|Idf|res

The wildfires burning in Australia, covering roughly 12 million acres, are as large as
the state of Maryland and bigger than several other states including Vermont, New
Hampshire, Massachusettes and New Jersey.

Millions of acres burned

as of Jan. 2
12
2 2.2 6.7
2018 2019 2019 2019
California Amazon Siberian Australian
wildfires wildfires wildfires wildfires
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2023 burnt areas reported by EFFIS
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2019 Australian rainfall decile map [ 1

Rainfall Decile Ranges

Australian Rainfall Deciles
1 January to 31 December 2019
Destribution Based on Gridded Data

Australian Bureau of Meteorology
M b gov s

2023 worst fire season
Canadao34M acres

Wildfires without
Climate Change

2005

2010 2015

Australia fires compared to other major fire events

FIRE NAME

Australia bushfires*

Brazilian Amazon fires over 12 months
Siberia fires in July

Alaska fires over the summer

Worst California wildfire season
Peshtigo fire: Worst fire in US history
Australia's Black Saturday bushfires
Latest California wildfire season
California Camp Fire

*As of January 7, 2020

YEAR
2019-20
2019
2019
2019
2018
1871
2009
2019

2018

NUMBER OF ACRES BURNED
25.5M I
17.5M |

6.4M

2.5M

19M

1.2M |

11M

260K |

153K

Sources: Reuters; IPNE; NASA; Cal Fire; Weather.gov; National Museum Australia



Figure 2
Number of relevant weather-related loss events
worldwide, 1980-2017
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Source: Munich Re NatCatSERVICE.

Note: Hydrological events include flooding (river floods, flash floods and
storm surges) and wet mass movements (rock fall, landslides, avalanches
and subsidence). Meteorological events include storms (tropical,
extratropical and local windstorms). Climatological events include
extreme temperatures (heat waves, freeze and extreme winter conditions),
droughts and wildfires.
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Between 1980 and 2022, weather- and climate -related
extremes caused economic losses of assets estimated
at EURG650 billion In the EU Member States, of which
EUR59.4 billion in 2021 and EUR52.3 billion in 2022

i fHE IMPACT OF
DISASTERS ON AGRICIILTURE
'AND FOOD SECURITY

(AVOIDING AND REDUCING LOSSES
THROUGH INVESTMENT IN RESILIENCE

U.S. 2022 Billion-Dollar Weather and Climate Disasters
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How do we study the

present climate and project the
future cllmate’?
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Global Climate

Development of Climate Models
Mid 1970s Mic 1980s Eary 1990s Lale 1990s
Schematic for Global Atmosphere :
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Future Global climate

IPCC AR6 CMIP6
Earth System Modelling

IPCG Intergovernmental Panel on Climate Change
ARG6¢ Assessment Report 6
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Shared socioeconomic pathways and Future Emissions

(a) Future annual emissions of CO, (left) and of a subset of key non-CO, drivers (right), across five illustrative scenarios
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Human activities affect all the major climate system components,
with some responding over decades and others over centuries

+2 °C or more
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Annual mean temperature change ( °C) relative to 1850 -1900

Observed change per 1°C global warming Simulated change at 1°C global warming
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18502020 Cromen ()
Warmer
Simulated change at 1.5°C global warming Simulated change at 2°C global warming Simulated change at 4°C global warming

With every increment of global warming, changes get larger in regional mean
temperature, precipitation and soil moisture IPCC AR6 WGI, 20



Annual mean precipitation change (%) relative to 1850 -1900

-10 to -20%
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Simulated change at 1.5°C global warming Simulated change at 2°C global warming Simulated change at 4°C global warming
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IPCC AR6 WG, 20



Projected changes in extremes are larger in frequency and intensity
with every additional increment of global warming

Hot temperature extremes over land
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Global to regional climate and its impacts | Physical Modelling
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Climate change impacts
are felt at the regional and
local scales!!!

climate change impacts
Statistical downscaling (Al)

Dynamical downscaling
Regional Climate Modelling

Climate information at local
scales Is essencial to assess
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Mapping the Future: example

National Roadmap For Adaptation XXI

Portuguese territorial climate change vulnerability
assessment for the 21st century
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f Ciéncias
WP2- ClimateProjections Extremesand Indices ULisbeo

Seasonal 2011-2040 2041-2070 2071-2100

RCP2.6 RCP4.5 RCP8.5 RCP2.6 RCP4.5 RCP8.5 RCP2.6 RCP4.5 RCP8.5

%g%%g

Maximum
Temperature

+1.5°C

DJF

MAM

+3.5°C

JA

+6.5°C

SON

Change in dally maximum temperature [°C]

Lima et al. 2023a 0 ! ? 3 N > ° ’



‘ Ciéncias
WP2- ClimateProjections Extremesand Indices ULisbeo
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