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What is Climate?

•  “Climate is what we expect, weather 
is what we get.” Mark Twain

•  “Weather is one football game, 
climate is the history of the National 

Football League.” @MikeNelson247 
via @CC_Yale

•  “Climate tells you what clothes to 
buy, weather tells you what clothes 

to wear.” – middle school student
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World Meteorological 
Organisation (WMO)

Climate in a narrow sense is usually 
defined as the "average weather", or 
more rigorously, as the statistical 
description in terms of the mean and 
variability of relevant quantities over a 
period of time ranging from months to 
thousands or millions of years.
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Earth Mars

Average Distance
from Sun

150 million km 229 million km

Average Speed in
orbiting Sun 

29.8 km/s 23.3 km/s

Diameter 12 755 km 6 791 km

Tilt of Axis 23.5 deg 25 deg

Length of Year 365.25 d 687 d

Length of Day 23 h 56 min 24 h 37 min

Mass 4.3*10^24 kg 6.4*10^23kg

Gravity 9.81 kg*m/s^2 3.68 kg*m/s^2

Pressure 1013 hPa 6-8 hPa

Moon 1 2



Climate =
Heat energy balance + Atmosphere
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Where heat is 
accumulated?

(von Schuckmann et al., 2023)
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Scott Duncan:

It is official. The Mediterranean sea surface 
temperature has just set a new heat record. The 
average sea surface temperature just hit a 
staggering +28.15°C. 18 out of the top 20 hottest 
days for the Mediterranean sea surface have been 
observed in the last 13 months alone.

https://www.ceam.es
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Earth climate was stable? 



2 billion years ago...

• Over the last 2 billion years, the Earth's climate has changed 
alternately: the Ice House has replaced the Hot House. During the 
"greenhouse" period, the planet has a lot of liquid water, while 
during the "glacial" period, the climate is cold enough to support 
large amounts of ice, sometimes covering the entire planet.
•  Dr. C. R. Scotese, of the University of Texas; http://www.scotese.com/climate.htm



2 billion years ago...

• The last transition between these phases occurred about 55 
million years ago, when the temperature reached its thermal 
maximum, followed by the long cooling period we are currently 
experiencing.
• Dr. C. R. Scotese, of the University of Texas; http://www.scotese.com/climate.htm



500 000 – 100 000 years ago

• Between 500,000 and 100,000 years ago, 
there was a period of hot and cold 
fluctuations. Arctic ice samples show that 
over several hundred thousand years, large 
layers of ice covering parts of North 
America and Europe have melted in several 
temperature spikes, each occurring 
approximately every 100,000 years. This is 
how we get closer to the last 10,000 years.

photo: NASA's Goddard Space Flight 
Center/Ludovic Brucke



10,000 years 
ago up to this 

day

• The last 10,000 years have been known as the Holocene. They were 
uniquely stable and warm. Sea levels stabilized at current levels about 7,000 
years ago. This allowed the development of human civilization.

• Although the temperature was relatively stable compared to previous 
periods, there have still been minor climate changes in recent climate 
history, such as a sudden / short-term drop in temperature between 1600 
and 1850, called the Little Ice Age.

10,000 years and to this day



Climate 
change and 
the human 

history



Main reasons for the 
natural climate 

change

• Change in solar radiation (energy);

• Volcanic activity;

• CO2 cycle.



Change in solar radiation 
(energy);

• Earth orbit changes;
–Milankovic cycles:

–Orbital shape;

– Earth axis displacement angle;

– Precession of the earth's axis.

There is little evidence to link 
changes in solar activity to 
climate change.



Volcanic activity;

Volcanic emissions (aerosols) can 
block solar radiation Need many 
eruptions in a short time Eg: 
Mt.Pinatubo eruption in 1991, 
cooled the atmosphere around it 
from 0.1-0.3 0C for 3 years.
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CO2 cycle

The increase in carbon 
dioxide, along with other 
greenhouse gases in the 
Earth’s environment, 
disrupted the natural 
carbon cycle in nature, 
which had a direct impact 
on the Earth’s climate.



What is climate 
change?

A significant, unusual change in the 
climate of a certain region:

• mean temperature;

• precipitation;

• storminess.
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Temperature

• Since the 18th century, 
temperatures have risen by more 
than 1.20C;

• Since 1970, the annual average 
temperature has increased by 0.10C 
every 5-6 years;

• 2020 is the second warmest year 
since 1850, after 2016. (difference 
0.0220C).

• According to: 
http://berkeleyearth.org/global-
temperature-report-for-2020/
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The amount of heat in the 
ocean

• More than 90% of the energy retained 
by greenhouse gases goes to the 
oceans. Surface temperatures have 
risen slowly as the oceans absorb 
excess energy in the climate system.

• The heat of the upper (0–700 m) 
ocean layer accounted for 64% of the 
total heat consumption.

• Recent observations also show 
warming of the deeper ocean layers 
(between 700-2000 m and deeper 
3000 m).

 https://www.eea.europa.eu/data-and-
maps/daviz/global-heat-content-0-
700m-2#tab-chart_3
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Ice

• The scale and volume of Arctic sea ice 
is declining rapidly.

• Every year since 2007. until 2018 The 
amount of Arctic summer sea ice was 
lower than in any previous year since 
the emergence of satellite data in 
1979.

• The largest ice bodies are the 
Greenland and Antarctic ice sheets 
since 1992. loses large amounts of ice.

 https://www.eea.europa.eu/data-and-
maps/figures/cumulative-ice-mass-loss-
from



Acidification of the oceans

• Over the last decade, the oceans have 
absorbed about 25% of anthropogenic 
CO2. The absorbed CO2 reacts with 
seawater and causes ocean acidification.

• The pH of the ocean surface dropped from 
8.2 to below 8.1 due to increased 
atmospheric CO2 concentrations. This 
decrease corresponds to a 30% increase in 
ocean acidity.

• In recent decades, ocean acidification has 
occurred 100 times faster than in the 
previous 55 million years.

Plumbago - Own work, CC BY-SA 3.0, 
https://commons.wikimedia.org/w/index.ph
p?curid=6978468



Water level since 
1880

• Average global sea level in 2016 It was 
the highest annual average since the 
beginning of the measurements in the 
19th century. end.

• The rate of sea level rise since 1993, 
when measurements from satellites 
appeared, is 3 mm per year.

• 2018 Total sea level change since 1993 
was 78 mm. .

 https://www.climate.gov/news-
features/understanding-climate/climate-
change-global-sea-level



• Climate change – State of the Baltic Sea 
– Third HELCOM holistic assessment

https://stateofthebalticsea.helcom.fi/findings/pressures/climate-change/
https://stateofthebalticsea.helcom.fi/findings/pressures/climate-change/
https://stateofthebalticsea.helcom.fi/findings/pressures/climate-change/
https://stateofthebalticsea.helcom.fi/findings/pressures/climate-change/
https://stateofthebalticsea.helcom.fi/findings/pressures/climate-change/
https://stateofthebalticsea.helcom.fi/findings/pressures/climate-change/
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SWL changes 
in BS



Land upllift
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Storminess • Wind speed Utö

• Wave height Vilsandi
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Annual mean 
wave height

• Wave height Klaipėda

• Wave height Vilsandi
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Modelled wave 1970 
– 1979

Changes in wave 
height, cm.

(Soomere and Räämet, 2015).



(Soomere and Räämet, 2015).

Modelled wave 
1980 – 1989
Changes in wave 
height, cm.



(Soomere and Räämet, 2015).

Modelled wave 
1990 – 1999
Changes in 
wave height, 
cm.



(Soomere and Räämet, 2015).

Modelled wave 2000 
– 2007

Changes in wave 
height, cm.



Temperature change at station 4

(Rukšenienė ir k.t. 2017)​



Temperature change at station 64

(Rukšenienė ir k.t. 2017)​



Temperature change at station 65

(Rukšenienė ir k.t. 2017)​



Temperature change at station 46

(Rukšenienė ir k.t. 2017)​
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Coasts of the Baltic 
Sea

Grisslehamn, Sweeden

Finland
Hanko, Timo Österman 2016

Finland
Kemiö Ölmos. Elokuun loppumyrsky. 2016.

Valgerand, Estonia

Valgerand, Estija



Liepojos Fortas

Latvija, Rugumu

Olando kepurė, aut. Tomas Ruginis



1870

TRZĘSACZ, 
POLAND

1909

1935

http://www.wybrzeze-rewalskie.pl/atrakcje/ruiny.html



Sea water level rise

Hanko

Klaipėda

(Johansson et al. 2004)

(Dailidienė et al. 2006)



2009 AUGUST



2011 February
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(Bagdanavičiūtė et al. 2012)



1927, by Ula Gabrielė
1925, by I. Stropus

PALANGA



J. Tyszkiewicz tiltas 1888

1888–1910 kranto linija pasitrauke nuo jūros per 
500 žingsnius (0.7 km) (Karwowski 1913), iki 1947 papildomai pasitrauke 100 m. (Žilinskas et 
al. 2000)

PALANGA



XX. begining

Paulina Mongirdaitė

PALANGA



1925, by I. Stropus



Coastal erosion !!!



WHY???



Some history

1751 

metai



1787 
1790 

1799

1855



Shoreline changes

1874

(The History Museum of Lithuania Minor)

1922

1933



100 year

2009

Birutės hill XIX a. 

SHORELINE CHANGES



Palanga pier 1956 m.

Nothing last forever



New bridge1998



The hurricane “Anatoly“

• 4 –5 December 1999;

• SW, S wind 40 m/s;

• The total of 3.94 million m³ of sand was washed out from the

Lithuanian coast: 

–1.94 million m³ from the Curonian spit coast;

–2.00 million m³ from the continental coast;
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Palanga beaches and the pier 
after the hurricane “Anatoly“

The protective foredune near the promenade pier in Palanga lost over
20 m of its width.
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The groyne reconstruction, 
May 2000 THE BALTIC 

CLIMATE SCHOOL
July 2026



A digitized aerial photograph

of the Baltic coast near 

Palanga (spring, 1998) 

supplemented with the

situation of spring and

autumn, 2005.

(Dubra 2006)
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(Bagdanavičiūtė et al. 2012)
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Port of Klaipeda Jetties

Reconstruction of the Klaipeda port

jetties in 2002 and increasing

anthropogenic activity at this coast

section has disturbed the natural

course of the nearshore sediment

transport.



Coastal erosion 
positive sign:

There was more action next the 
wave breaker. Here the wind and 
the waves are enjoyed by extreme 
sports enthusiasts - kites of power 
and surfing fans. There were also 
curiosities that were watching the 
entertainers.

http://klaipeda.diena.lt/naujienos/klaipeda/
miesto-pulsas/ekstremalai-juroje-gaude-
bangas-876586

Coastal erosion 
positive sign:



Photos: Tomas Ruginis, Tarmo Soomere





Take home 
messages

The climate is changing;

The causality of climate change is not 
100% clear;

How strongly the climate changes depends 
on which period we compare with;

Don't believe everything the media says.



THANK YOU

July 2026
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