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Abstract

We analyze the evolution of the scientific consensus on anthropogenic global warming (AGW) in the peer-reviewed
scientific literature, examining 11 944 climate abstracts from 1991-2011 matching the topics ‘global climate

change’ or ‘global warming’. We find that 66.4% of abstracts expressed no position on AGW, 32.6% endorsed
AGW, 0.7% rejected AGW and 0.3% were uncertain about the cause of global warming. Among abstracts expressing
a position on AGW, 97.1% endorsed the consensus position that humans are causing global warming. In a second
phase of this study, we invited authors to rate their own papers. Compared to abstract ratings, a smaller percentage of



Table 6. Number of hurricanes by category to strike the mainland U.S.
each decade. (Updated from Blake et al., 2007)

Category ALL Maijor

DECADE 1 2 3 4 5 12,345 3,45
1851-1860 7 5 5 1 0 18 6
1861-1870 8 6 1 0 0 15 1
1871-1880 7 6 7 0 0 20 7
1881-1890 8 9 4 1 0 22 5
1891-1900 8 5 5 3 0 21 8
1901-1910 10 4 4 0 0 18 4
1911-1920 8 5 4 3 0 20 7
1921-1930 8 2 3 2 0 15 5
1931-1940 4 7 6 1 1 19 8
1941-1950 8 6 9 1 0 24 10
1951-1960 8 1 6 3 0 18 9
1961-1970 3 5 4 1 1 14 6
1971-1980 6 2 4 0 0 12 4
1981-1990 9 2 3 1 0 15 4
1991-2000 3 6 4 0 1 14 5
2001-2010 8 4 6 1 0 19 7
1851-2010 113 75 75 18 3 284 96
Average per 7,1 4.7 4,7 1,1 0,2 17,8 6,0
decade

Note: Only the highest category to affect the U.S. is used




There has been no increase

of extreme weather events
URAGANI IN AMERICA 1850-1930 1931-2010
FORZA 4 10 8
FORZA 2+3+4 85 83
TUTTI 149 135
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Scostamento delle precipitazioni dalla media 1961-1990

ITALIA (1901-2023)
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Humans are changing the climate

It is extremely likely that we are the dominant cause of warming
since the mid-20th century
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Every tonne of CO, emissions adds to global warming

Global surface temperature increase since 1850-1900 (°C) as a function of cumulative CO, emissions (GtCO,)

°C
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Europe - yearly mean temperature anomaly (1655-2017)
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Changes in Temperature and CO, Concentrations over the Past 422,000 Years

Data were obtained from the Vostok ice core in Antarctica

CO2 Concentration (ppm)
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Summer temperature, (May to september)
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' Little Ice Age

Medieval

Warm Period

| ) I
1000 AD

1500 AD
Year

(A
1900 AD



A NEW RECONSTRUCTION OF TEMPERATURE VARIABILITY IN THE EXTRA-TROPICAL NORTHERN HEMISPHERE
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Fig. 3. Estimations of extra-tropical Northern Hemisphere (90-30°N) decadal mean temperature vaniations (dark grey line) Ap 1-1999
relative to the 19611990 mean instrumental temperature from the variance adjusted CRUTEM 3+HadSST2 90-30°N record (black dot-
ted line showing decadal mean values Ap 1850-1999) with 2 standard deviation ervor bars (light grey shading).
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Europe - yearly mean temperature anomaly (1655-2017)
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Observations of changes in temperature (°C)

|dentifying fingerprints in the climate

Klaus Hasselmann developed methods for distinguishing between
natural and human causes (fingerprints) of atmospheric heating.
Comparison between changes in the mean temperature in relation to
the average for 1901-1950 (°C).

= (Observations

=== (Calculations that show
the effect of only natural
sources, such as volcanic
eruptions.

=== (Calculations of the effect
of both natural and
human sources.
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with human effects
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Temperature Anomaly (°C)
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Temperature anomaly (degC)
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1.0 [Global Mid-Tropospheric Temperature Change 1979-2025 °C

Average 102 Climate Model Simulations (rcp4.5)
vs. Satellite and Balloon Observations 1979-2014
0.8
Average of 102 IPCC
CMIP-5 Climate Models
0.6 ,
°C
04
Observations
0.2 Circles - Avg 4 Balloon datasets
Squares- Avg 2 Satellite datasets
0.0
The linear trend (based on 1979-2014 only) of all time JR Christy. Univ. Alabama in Huntsville
series intersects at zero at 1979 Model output: KNMI Climate Explorer
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E HadAT2 radiosonde data
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SPETTRO DELLA LUCE SOLARE
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Atmospheric CO2 (ppm)
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ASSORBIMENTO ELETTRICO DELLITALIA il 15.12.2022
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Share of electricity production by source, World, =2o=zo0 SIS

in Data

Coal 33.79%26

22.79%0

Gas

Hydropower

10.1226

Nuclear

Wind

3.272%26

Solar

Other renewables 2.72%

026 5226 10206 1520 2026 2520 30206
Source: Our World in Data based on BP Statistical Review of World Energy & Ember OurWorldIinData.org/energy - CC BY
Share of electricity production by source, Italy, 2020

Gas 45.63%206

Hydropower 17.46%206

9.66%06

Solar

Other renewables 9.16%26

Wind

Coal

5.442%

026

Nuclear

O2%6 1026 20%6 3026 4026

Source: Our World in Data based on BP Statistical Review of World Energy & Ember OurWorldinData.org/energy - CC BY



Global primary energy consumption by source

The breakdown of primary energy is shown based on the ‘substitution’ method which takes account of inefficiencies
in energy production from fossil fuels. This is based on global energy for 2019.

84.3% of global energy renenabien-
| comes from fossil fuels o 157%from,
(in 2000 it was 86.1%) low-carbon sources

Nuclear | Other renewables*
4.3% \EOF)%
Hydropower Biofuels
6.4% 0.7%
Wind__| Solar
2.2% 1.1%

*Other renewables’ includes geothermal, biomass, wave and tidal. It does not include traditional biomass which can be a key energy source in lower income settings.
OurWorldinData.org - Research and data to make progress against the world's largest problems.
Source: Our World in Data based on BP Statistical Review of World Energy (2020). Licensed under CC-BY by the author Hannah Ritchie.



In order to limit warming
to 1.5 degree Celsius, the
IPCC report recommends
a pathway to "net-zero”
emissions by 2050

| | | | |
1970 1980 1990 2000 2010

Figure 1.14, IPCC carbon emission pathway to limit warming to 1.5 degrees
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Source: Global Carbon Budget 2018 « Get the data
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Annual CO2 emissions

Carbon dioxide (CO,) emissions from the burning of fossil fuels for energy and cement production. Land use change is not
included.

+60% World
+50%
+40%
+30%
+20%
+10%

+0%
1990 1995 2000 2005 2010 2015 2019

Source: Global Carbon Project; Carbon Dioxide Information Analysis Centre (CDIAC) OurWorldInData.org/co2-and-other-greenhouse-gas-emissions/ « CC BY
Note: CO, emissions are measured on a production basis, meaning they do not correct for emissions embedded in traded goods.



Annual CO2 emissions

Carbon dioxide (CO,) emissions from the burning of fossil fuels for energy and cement production. Land use change is not
included.
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China
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+0% United States
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Source: Global Carbon Project; Carbon Dioxide Information Analysis Centre (CDIAC) OurWorldInData.org/co2-and-other-greenhouse-gas-emissions/ « CC BY

Note: CO, emissions are measured on a production basis, meaning they do not correct for emissions embedded in traded goods.



Per capita CO2 emissions Our World
Carbon dioxide (CO,) emissions from the burning of fossil fuels for energy and cement production. Land use change is not
included.
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Source: Our World in Data based on the Global Carbon Project; Gapminder & UN OurWorldInData.org/co2-and-other-greenhouse-gas-emissions/ « CC BY

Note: CO, emissions are measured on a production basis, meaning they do not correct for emissions embedded in traded goods.
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