The State of the Climate 2024

Based on real observations




Principal question:
Are we currently in a climate crisis ?



The State of the Climate 2024

1. Atmospheric temperature
2. Ocean temperature
3. Sea level
4.Sea ice
5. Snow
6. Wind and storms
7. Global precipitation
8. Global cloud cover
9. Climate change: importance of oceans
10.Final reflections and conclusions



Atmospheric temperature



Temperature anomaly (deg.C)
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Temperature anomaly (deg.C)
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Temperature anomaly (deg.C)
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Change of temperature record (deg.C)
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Polar regions:
Atmospheric temperature



Temp. anomaly (deg.C)
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Ocean temperature

Argo profiling floats



What is Argo?

Argo is a global array of 3,800 free-drifting profiling floats that measures thetemperature and salinity of the upper 2000 m of the
ocean. This allows, for the first time, continuous monitoring of the temperature, salinity, and velocity of the upper ocean, with all
data being relayed and made publicly available within hours after collection.
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Maps displaying statistics about the Argo array, including its extensions into high latitudes and marginal seas, bio-geochemical
sensors, communication systems, float type, etc., can be found in the map section on the Argo Information Centre website.
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Temp.change (C)
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Much is still to be learnt
about the oceans !
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Sea level



IPCC Sixth Assessment Report
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Working Group 1: The Physical Scie

Ocean, Cryosphere and Sea Level Change Chapter 9

Projected global mean sea level rise under different SSP scenarios
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Figure 9.27 | Projected global mean sea level rise under different Shared Socio-economic Pathway (SSP) scenarios. Likely global mean sea level (GMSL) change
for SSP scenarios resulting from processes in whose projection there is medium confidence. Projections and likely ranges at 2150 are shown on right. Lightly shaded ranges and
thinner lightly shaded ranges on the right show the 17th—83rd and 5th-95th percentile ranges for projections including low confidence processes for SSP1-2.6 and SSP5-8.5
only, derived from a p-box including structured expert judgement and marine ice-cliff instability projections. Black lines show historical GMSL change, and thick solid and
dash-dotted black lines show the mean and fikely range extrapolating the 1993-2018 satellite altimeter trend and acceleration. Further details on data sources and processing
are available in the chapter data table (Table 9.5M.9).



Sea level (mm)

mm/yr
o

mm/yr

1992

1994 1906 1998 2000 2002 2004 2006

2008 2010 2012 2014 2016 2018 2020 2022 2024

e ey e Py e by by

December 1992

Sea level, global, according to satellite altimetry
Monthly values and ca. 10 yr running average
Linear trend for entire period: +3.41 mm/yr
Linear trend since 2005: +3.92 mm/yr

Linear trend since 2010: +4.49 mm/yr

Linear trend since 2015: +3.71 mm/yr
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ENVIRONMENT

Climate crisis: Mourning disappearing snow
and winters

People living in snowy regions that are being transformed by global heating are

experiencing ecological grief and anxiety. But could these feelings spur climate action?

HEOE

THE
IND END ENVIRONMENT

Snowfalls are now just a thing of the past

By Charles Onians

J

Monday, 20 March 2000

b o]
@' Bildagentur-onlinefMetra-lmages/picture alliance

As the temperature rises, snowscapes and glaciers are vanishing
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Snow cover is
rather stable!
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Wind and storms



ACE annual value
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A Fourier analysis shows the data to be influenced by an important periodic variation of 61.5 years’
duration, and feasibly also by a 5.6-year period. The Atlantic Basin hurricane season often shows above-
average activity when La Nifa conditions are present in Pacific during late summer (August—October).




Highest Saffir-Simpson Category
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The series shows considerable variations from year to year, but it is not possible to detect any
clear trend over time. A Fourier analysis reveals a statistically significant period of about 3.2 years.
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The Northern Hemisphere’s main cyclone season is June—November. The Southern Hemisphere main
cyclone season is December—April. The global ACE data since 1970 display a variable pattern over time, but
without any clear trend. A Fourier analysis indicates oscillations of about 11.5- and 3.6-years’ duration.




Global precipitation



Annual Precipitation in Centimeters ]

Average annual precipitation over land 1960-1990 (mm w.e.).
Source: NASA/Atlas of the biosphere.




Anomaly (mm/year)
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Global precipitation; anomaly vs 1901-2021 average. Annual values and running 11-year average.
Data source: United States Environmental Protection Agency (EPA)
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A Fourier frequency analysis shows the global precipitation anomaly to be
influenced by a significant 5.6-year cycle, and feasibly also by a 3.6-year cycle.
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Cloud cover

- and a few reflections
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If all clouds suddenly were removed, then planet Earth
would gain about 17 W/m? in net radiation and warm.




Global cloud cover %

Temp. anomaly (deg.c)
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Looking south at noon over the Frahm Strait between Spitsbergen
and NE Greenland, 18 February 2015. Winds are from NW.




Global cloud cover (%) Change in length of day (seconds)
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Principal question:
Are we currently in a climate crisis ?

1. Atmospheric temperatures: Ongoing corrections in data. Possible global increase
of up to 1.5°C by 2100, and likely less. Antarctic temperatures remain stable.

2. Ocean temperatures: Much still to be learnt. Oceans are definitely not “boiling”.
3. Sea Level: 15-20 cm further global rise by 21007

4. Sea Ice: Much still to be learnt. Arctic sea ice is not disappearing.

5. Snow: Snow cover is quasi-stable, and snow is not disappearing.

6. Wind and Storms: Recurrent (periodic?) variations. No trend in hurricanes.

7. Precipitation: Recurrent (periodic?) variations superimposed on upward trend
since 1900.

8. Cloud Cover: Cloud cover declines since about 1980. This development is
probably contributing to observed atmospheric and ocean warming.



Why did | not speak anything about CO,?

This is because CO,, although being very important for life,
in my opinion, is not overly important to understand
meteorology and climate.



Often nature provides us

with simple answers to big questions
...continued from my last lecture December 2022...

One example:

In a simple way, observed data
shows us what really matters for
air temperature



The theoretical CO, signal

originates in the upper troposphere

What controls ocean
surface temperature ?

PHASE TRACKING TEMPERATURE SERIES
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The global temperature signal originates
at the ocean surface !




What controls the ocean surface temperature,
controls the global climate




Two overall conclusions
and one suggestion for what should be
the main climate research focus:

1: Observed data do not support the notion of a climate crisis,
but reveils many and partly recurrent natural variations

2: Ocean surface temperature controls the atmospheric temperature

PROBABLY THE MOST IMPORTANT CLIMATE RESEARCH QUESTION:

What controls the ocean surface temperature?




Thank you very much for your attention !



