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Part 1
Ancient climate



The reality of climate change is not recent 

Climate has been changing for 4.5 billion years
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“Πάντα ρεῖ” (Everything flows): Heraclitus, quoted in Plato’s 
Cratylus, 339-340 

“Μεταβάλλει τῷ χρόνῳ πάντα” (Everything changes in course of 
time), Aristotle, Meteorologica, I.14, 353a 16 

The graph has been 
constructed from 
estimates by Kuhn et al. 
(1989). Temperature is 
expressed in K and 
corresponds to 35°
latitude; a change in the 
temperature ratio by 0.01 
corresponds to ~2.9 K.

Although the estimates 
are dated and uncertain, 
evidence shows existence 
of liquid water on Earth 
even in the early period, 
when the solar activity 
was smaller by 20-25%. 
This is known as the faint 
young Sun problem 
(Feulner, 2012). 
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Sea level during the Phanerozoic

Digitized data sources:

For Haq et al. (1987): https://figshare.com/articles/Haq_sea_level_curve/1005016. 

For Haq and Al-Qahtani (2005): 
https://web.archive.org/web/20080720140054/http://hydro.geosc.psu.edu/Sed_html/exxon.sea; 
Note though that it has discrepancies from the graph in Miller et al. (2005). 

For Hallam (1984), data were digitized in this study using chronologies of geologic eras from the 
International Commission on Stratigraphy, https://stratigraphy.org/chart. 

For other reconstructions see van der Meer (2017).
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Phanerozoic = Paleozoic + Mesozoic + Cenozoic. High sea level suggests high temperature.
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Life evolution and sea level during the Phanerozoic

◼ Q: When did extinction happen? On temperature rise or fall?
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Co-evolution of temperature, CO₂ concentration and 
sea level in the Phanerozoic 
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Focus on the last deglaciation: temperature

Data: Temperature reconstruction from Greenland ice cores; averages from GISP2, NGRIP and NEEM Ice Drilling 
locations as given by Buizert et al. (2018) for a 20-year time step (available from https://www.ncdc.noaa.gov/paleo-
search/study/23430).
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Younger Dryas
cool period 

TransientGlacial Interglacial

Abrupt 
changes

Holocene

Pleistocene

Experimental drilling on the 
Greenland Ice Cap in 2005, 
https://earthobservatory.nasa.
gov/features/Paleoclimatology
_IceCores

Noticeable facts: 
(1) The difference of the interglacial from glacial temperature is > 20 °C. 
(2) In periods of temperature increase, the maximum rate of change has been 8.5 °C/cent. 
(3) In periods of decrease, the maximum rate has been -4.3 °C/century.

https://www.ncdc.noaa.gov/paleo-search/study/23430
https://earthobservatory.nasa.gov/features/Paleoclimatology_IceCores


Focus on the last deglaciation: coevolution of 
temperature and sea level

Source: https://commons.wikimedia.org/wiki/File:Post-Glacial_Sea_Level.png
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Comparison with recent global sea-level rise

Data: 
(1) Dangendorf et al (2019): Synthesis of satellite altimetry with 479 tide-gauge records 
(https://static-content.springer.com/esm/art%3A10.1038%2Fs41558-019-0531-8/MediaObjects/41558_2019_531_MOESM2_ESM.txt) 
(2) Copernicus: satellite altimetry for the global ocean from 1993 to present (http://climexp.climexp-knmi.surf-
hosted.nl/getindices.cgi?WMO=CDSData/global_copernicus_sla&STATION=global_sla_C3S&TYPE=i&id=someone@somewhere) 
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 Dangendorf et al. (2019) Copernicus

Uncertainty bands (equal to ± one standard deviation, as 
given by Dangendorf et al., 2019), are also plotted

Holocene maximum rate, 
18 times higher than current

Acceleration 
after 1990; The 
clearest 
anthropogenic 
signal is the 
groundwater 
overexploitation 
(Koutsoyiannis, 
2020a)

https://static-content.springer.com/esm/art%3A10.1038%2Fs41558-019-0531-8/MediaObjects/41558_2019_531_MOESM2_ESM.txt
http://climexp.climexp-knmi.surf-hosted.nl/getindices.cgi?WMO=CDSData/global_copernicus_sla&STATION=global_sla_C3S&TYPE=i&id=someone@somewhere


Focus on the last 10 thousand years: temperature

Data: Greenland ice cores as in a previous slide.
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Noticeable facts: 
(1) 1940 was warmer than present. (2) The warmest period was around 700 AD. (3) There 
has been a dominant cooling trend for more than 7000 years.
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Medieval warm period: 
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±1, -27.4

Minoan climate optimum:
-1020, -27.0

-5840, -26.7

-6240, -30.6

-32

-31

-30

-29

-28

-27

-26

-8000 -7000 -6000 -5000 -4000 -3000 -2000 -1000 0 1000 2000

Te
m

p
er

at
u

re
 (

°C
)

Calendar year ('+' = AD, '-' = BC)

20-year time step

500-year average



Part 2
The myth of climate crisis (or emergency)



European Union’s climate emergency (and opposition)
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https://www.europarl.europa.eu/news/en/press-
room/20191121IPR67110/

Literally our 
countries live 
now under a 
state of 
emergency.

Should we be 
scared for 
the climate 
or for the 
emergency 
state?

I am one of 
the signatories 
on opposition

https://clintel.org/world-climate-declaration/
https://clintel.org/greece-wcd/

https://www.europarl.europa.eu/news/en/press-room/20191121IPR67110/
https://clintel.org/world-climate-declaration/
https://clintel.org/greece-wcd/


The emergency is in climate models—not in the real world
Recent predictions of climate models and the Pythia legacy
◼ Pythia’s power relied on ambiguous predictions:

“ἤξεις ἀφήξεις οὐ θνήξεις ἐν πολέμω” or “you 
will go you will come not in the war you will die” 
(put a comma before or after “not”).

◼ Modern climate predictions (or “projections”) owe 
their success to the distant time horizon to which 
they refer (e.g. 2100); this makes them resistant to 
falsifiability.
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Climate model outputs

Pythia (in the oracle in 
Delphi) inspired by 
pneuma rising from 
below (from wikipedia)

(wikipedia)

“Predicting is a guessing game for fools”
Schwab and Malleret (2020), Covid-19: The great reset. World Economic Forum.



Systematic testing of climate model outputs against 
observations
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Koutsoyiannis et al. (2008)

Anagnostopoulos et al. (2010)

The climatic 
models proved 
irrelevant with 
reality.



Is hydrological cycle 
intensifying? 

◼ Short reply: No, not at all.

◼ Read details in 
Koutsoyiannis (2020a). 
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Koutsoyiannis (2020a)
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Noticeable fact: During the recent years, climatic temperature increases at a rate of:

◼ 1.9 °C/century at the ground level, or 

◼ 1.3 °C/century at the lower troposphere.

Compare with the rate 8.5 °C/century in the distant past.
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Atmospheric temperature averaged over the globe

2 m above ground Lower troposphere

Source of graph: Koutsoyiannis (2020a); data: (1) NCEP/NCAR R1 reanalysis; 
(2) ERA5 reanalysis by ECMWF; and (3) UAH satellite data for the lower 
troposphere gathered by advanced microwave sounding units on NOAA and 
NASA satellites (see Koutsoyiannis, 2020a for the data access sites).

Thin and thick lines of the same colour 
represent monthly values and running 
annual averages (right aligned), 
respectively.



Water vapour 
amount: 
Does it increase?
◼ The water vapour amount in the 

atmosphere (most often 
misnamed as precipitable water) 
is fluctuating—not increasing 
monotonically.

◼ This falsifies the IPCC (2013) 
conjecture that it would increase.

◼ Interestingly, the satellite data 
(mostly MODIS) show a 
decreasing vapour amount.
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Source of graph: Koutsoyiannis (2020a); 
reanalysis data (NCEP-NCAR & ERA5): 
http://climexp.knmi.nl; satellite data, NVAP: 
Vonder Haar et al. (2012) (Figure 4c, after 
digitization); satellite data, MODIS: 
https://giovanni.gsfc.nasa.gov/giovanni/; 
averages from Terra and Aqua platforms.

Thin and thick lines of the same colour 
represent monthly values and running annual 
averages (right aligned), respectively.

http://climexp.knmi.nl/
https://giovanni.gsfc.nasa.gov/giovanni/


Satellite data of the 21st century for water vapour 
amount: Is there an increasing trend?
◼ Both Terra and Aqua satellite platforms for all atmospheric levels suggest 

decreasing trends.

◼ Hence, the data are opposite to the IPCC conjecture.
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Source of graph: Koutsoyiannis (2020a); MODIS 
data: https://giovanni.gsfc.nasa.gov/giovanni/

Thin and thick lines of the same colour represent monthly 
values and running annual averages (right aligned), respectively.
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Precipitation and 
evaporation: 
Do they increase?
◼ Both precipitation and 

evaporation are fluctuating—
not increasing monotonically.

◼ Hence, the IPCC conjecture is 
falsified.
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Source of graph: Koutsoyiannis (2020a); 
reanalysis data (NCEP-NCAR & ERA5), 
gauge-based precipitation data gridded over 
land (CPC), and combined gauge and 
satellite precipitation data over a global grid 
(GPCP): http://climexp.knmi.nl

Thin and thick lines of the same colour 
represent monthly values and running 
annual averages (right aligned), respectively.

http://climexp.knmi.nl/


Daily precipitation variability: Is it increasing? 
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Source of graph: Koutsoyiannis (2020a); gauge-based precipitation data 
gridded over land (CPC), and combined gauge and satellite 
precipitation data over the entire Earth (GPCP): http://climexp.knmi.nl

Thin and thick lines of the same colour 
represent monthly values and running 
annual averages (right aligned), respectively.

◼ The standard 
deviation of daily 
rainfall, areally 
averaged, as seen 
both from CPC 
and GPCP 
observational 
data, decreases, 
thus signifying 
deintensification 
of extremes in 
the 21st century.

◼ Again, it will be 
more prudent to 
speak about 
fluctuations 
rather than 
deintensification. 

http://climexp.knmi.nl/


Snow: Does it tend to disappear?
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Source of graph: Koutsoyiannis (2020a); source of 
snow cover data: Global Snow Laboratory (GSL), 
https://climate.rutgers.edu/snowcover/table_area.php

Thin and thick lines represent monthly values and running 
annual averages (right aligned), respectively. Squares are 
annual averages aligned at December of each year.

◼ The snow part of precipitation is interesting to examine, as snow is more directly related to 
temperature and also affects Earth’s albedo.

◼ Systematic satellite observations of snow cover extent exist only for the northern hemisphere.

◼ Despite temperature increase, no noticeable change appears on the annual basis. 

◼ However, there are perceptible changes in the seasonal variation (right panel): in the most recent 
period the snow cover has decreased during the summer months and increased during the 
autumn and winter months. 

https://climate.rutgers.edu/snowcover/table_area.php


Causation between 
CO₂ & temperature: 
“ὄρνις ἢ ᾠὸν;” 
(“hen or egg?”)
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T↗ CO₂↗

Koutsoyiannis and Kundzewicz (2020)

Note: Plutarch first posed this type of 
causality as a philosophical problem 
using the example of the hen and the 
egg: “Πότερον ἡ ὄρνις πρότερον ἢ τὸ
ᾠὸν ἐγένετο” (Πλούταρχος, Ηθικά, 
Συμποσιακὰ Β, Πρόβλημα Γ) —Which 
of the two came first, the hen or the 
egg? (Plutarch, Moralia, Quaestiones 
convivales, B, Question III).
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COVID-19 and an unfortunate experiment 

◼ The global CO2 emissions 
were over 5% lower in the 
first quarter of 2020 than 
in that of 2019 (IEA, 2020).

◼ However, the increasing 
pattern of atmospheric 
CO2 concentration, as 
measured in Mauna Loa, 
did not change.
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Palaeoclimatic data 
in search of causality
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Adapted from Koutsoyiannis (2019)

This suggests that the dominant 
causality direction is T → CO₂ and is 
consistent with Milankovitch’s climate 
theory, not Arrhenius’s.

Time series of temperature and CO₂ 
concentration from the Vostok ice 
core, covering part of the 
Quaternary (420 000 years) with 
time step of 1000 years. 

Auto- and cross-correlograms of 
the two time series. The maximum 
value of the cross-correlation 
coefficient is 0.88 and appears at lag 
1 thousand years.



Recent 
instrumental 
temperature 
and CO₂ data

Which is the cause and which the 
effect?
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Koutsoyiannis and Kundzewicz (2020); notice that 
logarithms of CO₂ concentration are used for 
linear equivalence with temperature.

Differenced monthly time 
series of global temperature 
(UAH) and logarithm of CO₂ 
concentration (Mauna Loa)

Annually averaged time series of 
differenced temperatures (UAH) and 
logarithm of CO₂ concentration 
(Mauna Loa). Each dot represents 
the average of a one-year duration 
ending at the time of its abscissa. 



Changes in CO₂ 
follow changes in 
global temperature
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Auto- and cross-correlograms of the 
differenced time series of 
temperature (UAH) and logarithm of 
CO₂ concentration (Mauna Loa)

Which is the cause and which 
the effect?

Maximum cross-correlation coefficient (MCCC) and corresponding time lag in months 

Monthly time 
series

Annual time series –
sliding annual window

Annual time series –
fixed annual window

Temperature - CO₂ series MCCC Lag MCCC Lag MCCC Lag

UAH – Mauna Loa 0.47 5 0.66 8 0.52 12

UAH – Barrow 0.31 11 0.70 14 0.59 12

UAH – South Pole 0.37 6 0.54 10 0.38 12

UAH – Global 0.47 6 0.60 11 0.60 12

CRUTEM4 – Mauna Loa 0.31 5 0.55 10 0.52 12

CRUTEM4 – Global 0.33 9 0.55 12 0.55 12



A cool look at risk

◼ See details in Koutsoyiannis 
(2020b).

◼ The book is open access for 
free (in Itia.ntua.gr and in 
ResearchGate) 
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Change as seen in a long daily precipitation record
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All 10-year 
climatic indices
have varied 
substantially and 
irregularly:

The average by 
100% (from 1.2 
to 2.4 mm).

The probability 
wet by 120%
(from 0.15 to 
0.33).

The high daily 
precipitation by 
150% (from 44 to 
110 mm/d).

Why hydrologists 
have given so 
much energy in 
studying impacts 
framed by IPCC 
within 2-6%?

1933: 155.7 mm
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Data: Bologna, Italy (44.50°N, 11.35°E, +53.0 m). Available from the Global Historical Clima-
tology Network (GHCN) – Daily (https://climexp.knmi.nl/gdcnprcp.cgi?WMO=ITE00100550). 
Uninterrupted for the period 1813-2007: 195 years. For the period 2008-2018, daily data 
are provided by the repository Dext3r of ARPA Emilia Romagna. Total length: 206 years.

From Koutsoyiannis (2020b)

https://climexp.knmi.nl/gdcnprcp.cgi?WMO=ITE00100550
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Epilogue: Engineers’ epinicion on actual risk reduction
◼ Instead of casting pessimistic 

prophesies about the future, 
engineers have improved hydro-
technology, water management, 
and risk assessment and reduction.

◼ If they are allowed to continue this, 
the future could be bright.
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Upper graph: Koutsoyiannis (2020b); data from 
https://ourworldindata.org/grapher/share-of-
deaths-by-cause?time=latest
Lower graph: Koutsoyiannis (2020a,b); data from 
https://ourworldindata.org/world-population-
growth; https://ourworldindata.org/ofdacred-
international-disaster-data
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