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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
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The effect of urban heat islands ?



Much is still to be learnt 
about urban heat islands !



Polar regions:
Atmospheric temperature





As to temperature, the Arctic 
is more complicated than is 

often communicated!



Ocean temperature

Argo profiling floats











Much is still to be learnt 
about the oceans !



Sea level
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Sea ice
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Much is still to be learnt 
about sea ice!



Snow







Snow cover is 
rather stable!



Wind and storms



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 Niña conditions are present in Pacific during late summer (August–October).



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.



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



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



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. 



Cloud cover
- and a few reflections



If all clouds suddenly were removed, then planet Earth 
would gain about 17 W/m2 in net radiation and warm.





Looking south at noon over the Frahm Strait between Spitsbergen 
and NE Greenland, 18 February 2015. Winds are from NW.



Much is still to be learnt 
about global cloud cover!



1. Atmospheric temperatures: Ongoing corrections in data. Possible global increase 
of up to 1.5oC 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 2100?

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.

Principal question:
Are we currently in a climate crisis ?



Why did I not speak anything about CO2?

This is because CO2, 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 global temperature signal originates
at the ocean surface !

The theoretical CO2 signal
originates in the upper troposphere

What controls ocean 
surface temperature ?



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

PROBABLY THE MOST IMPORTANT CLIMATE RESEARCH QUESTION: 

What controls the ocean surface temperature?

2: Ocean surface temperature controls the atmospheric temperature



Thank you very much for your attention !


