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IPCC Structure

Created in 1988 by WMO and UNEP

UN and WMO Member Governments (195)

Analyse with a comprehensive, objective, open and transparent approach 
scientific, technical and socio-economic information to understand the 
scientific basis of climate change risks 



IPCC Reports

Number of climate change documents in the Web of Science each year



Global surface temperature around 1.1°C above 1850–1900
 land +1.59 °C, ocean +0.88°C

Main Messages:
 Gravity, Urgency, Hope



CO2 concentrations were 
higher than at any time in at 
least 2 million years (high 
confidence), 

CH4 and N2O concentrations 
were higher than at any time 
in at least 800,000 years 
(very high confidence).

Greenhouse Gases 2022



21/06/2023

The last 8 years 
are the warmest

Source: 

https://climate.copernicus.eu/esotc/2022



Arctic north pole ➢ 11°lowest extens, record 2012
➢ Passage to the North-East
➢ Venta Maersk container ship 

2018, 10 days less.
➢ Resources: 1/8 oil, 1/3 natural 

gas 
➢ Governance: Arctic Council 8 

states (Italia permanent observer 
member)



CLIMATe CHANGES

Third Pole
Himalaya Glacier

Feeds rivers that supply water 
to some 3 billion people

Water resource management

China's dam system

Grand Ethiopian Renaissance 
Dam



• Annual precipitation in 2022 was below the average 
(1991–2020) from -4% to -10% in the three datasets 

• 2 longest time series – E-OBS and ERA5 – show trends 
with regional differences, northern Europe becoming 
wetter and southern Europe becoming drier



PRECIPITATION IN EUROPE

CLIMATE CHANGES

Fonti: https://www.eea.europa.eu/data-and-

maps/indicators/european-precipitation-2/assessment

https://www.eea.europa.eu/publications/europes-changing-
climate-hazards-1/wet-and-dry-1/wet-and-dry-mean-

precipitation
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Germany 107,572, France 98, 994, Italy 90, 061
Million EUR

https://www.eea.europa.eu/publications/economic-losses-and-fatalities-from



Europe 
Temperature  2022

The second 
warmest after 

2020



ITALY 2022

2022: the warmest + 1,15°     2018 + 0,75° 
MAX:  the warmest + 1,39°

MIN: the second warmest + 0,70°    2018 + 0,84°

Climate calculated over the 1991-2020 period

Ranking
1      2022 + 1,15°C
2 2018 + 0,75°
3 2014 + 0,6°
4 2015 + 0,59°
5 2019 + 0.55°

June + 2,88°,   July + 2,25°, December + 
2,09°, October +2,08°



Monthly average temperature 
anomaly 2022

Cumulative precipitation anomaly 2022

2022, - 21%, the driest since 1961

December + 2,16° record
May, June, July and October 
the second warmest

2022



ITALY: Some impacts on agriculture
News

Tropical fruits, 1200 ha, 2021 (Apulia, Sicily, Calabria), tripled in the last 
5 years, bananas, avocados and mangoes (Messina, Etna and Acireale)
Consumption + 18% mango, + 17% avocado
Papaya, experimental coffees

Legumes: chickpeas from 2011 to 2020 chickpea area (dry and arid 
climates)  from 5,643 ha to 18,579 ha, lentils from 1,948 to 5,612 ha

Internal migrations

Durum wheat: between 2006 and 2020 + 90% surface areas in Northern Italy
Industrial tomatoes: + 27% North, - 17% South,  National harvest 49% from 
the North, 45% from the South
Olive growing: +12% North, 4,000 tons of olives in Trentino, 10,000 plants in 
Valtellina
Viticulture: increase in altitude (1,200 metres Aosta), new implantations 
with drip irrigation



TREND +1,2 °C /50 years 

Average Annual Temperature 1955-2022

Tuscany (AR, FI, GR, PI)

Trend (50 years): Mean +1,2°, Maximum +1,5°,  Minimum +0,9° 



17

Very Hot Days

SUMMER
1 June-31 August

REST OF THE YEAR
1 September-31 May

- Variations in 
phenological phases

- Impact on seasonal 
cycles of animal species

- Reduction of water 
resources by 
evapotranspiration

- New implantationss
- Landscape



WINTER: Average Temperature 1955-2022

Abetone (1388 m)

Trend : +1,3°C/50 years (+0,6°/50 years capital town) 



ANNUAL CUMULATIVE RAINFALL

CLIMATE CHANGES

PERIODO PIOGGIA GIORNI DI PIOGGIA

ANNO -8 -12

PRIMAVERA -21 -20

ESTATE -26 -23

AUTUNNO 3 3

INVERNO -8 -11

VARIAZIONE % DAL 1955 AL 2022



Lucca (40 mm) Massa (41 mm)

Livorno (32 mm) Arezzo (28 mm)

Number of days with precipitation greater 
than the 95th percentile 1955-2022

SIGNS OF INCREASED RAINFALL INTENSITY



How much it rains when it rains!
How much does it rain on an average rainy day (1955-2022)

Coast 11

Inside 24



2022 Year
RAINFALL ANOMALY PER MONTH



TREND ANNUAL DRY DAYS
 (Threshold  1, 5 and 10 mm)



Forest fires in Europe 2022

Numbers for 
Tuscany:

591 forest 
fires

2247 ha

3,5 ha per 
event 

(mean 2015-2021 
was 2,1)



Sea Surface 
Temperature

Global Ocean 
Heat Content 
0-700 m

Mediterranean 
sea surface temp. 

anomalies



SEA SURFACE TEMPERATURE

+ evaporation,  + energy, + humidity 



17.000 Lightning

15 AUGUST 2022

satellite  17:30

Rainfall 15 of august
Cumulatives up to 150-170 

mm
Hourly intensities up to 50 

mm/h



15 September 2022



Grazie per l’attenzione
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