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1. Evolution of universe 

 

Figure S1. General view of the direct Cosmological Simulations of the Growth of Black Holes and 

Galaxies [1,2 ] 

 

Figure S2. Climacograms of the Direct Cosmological Simulations of the Growth of Black Holes and 

Galaxies (Figure S1) 
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Figure S3. Closer zoom in an area of the direct Cosmological Simulations of the Growth of Black Holes 

and Galaxies [1] 

 

Figure S4. Climacograms of the closer zoom of Direct Cosmological Simulations of the Growth of 

Black Holes and Galaxies (Figure S2) 

     
10 mil years since B.B. 100 mil years since B.B. 200 mil years since B.B. 300 mil years since B.B. 400 mil years since B.B. 

     
500 mil years since B.B. 1000 mil years since B.B. 2000 mil years since B.B. 3000 mil years since B.B. 4000 mil years since B.B. 

     
5000 mil years since B.B. 6000 mil years since B.B. 7000 mil years since B.B. 8000 mil years since B.B. 9000 mil years since B.B. 

     
10000 mil years since B.B. 11000 mil years since B.B. 12000 mil years since B.B. 13000 mil years since B.B. 13670 mil years since B.B. 

 

0.00001

0.0001

0.001

0.01

0.1

1 10 100

γ(
k)

k

10 100 200 300 400 500 1000

2000 3000 4000 5000 6000 7000 8000

9000 10000 11000 12000 13000 13670

Mil years since Big Bang



 3 of 17 

 

Figure S5. Evolution of the universe. Millennium Simulation Project [3]  

  
(a) (b) 

  

(c) (d) 

Figure S6. Fitting curves of composed climacograms of Millennium Simulation Project [3] (a) image 

series of 210 mil years after B.B.; (b) image series of 1000 mil years after B.B.; (c) image series of 4700 

mil years after B.B.; (d) image series of 13600 mil years after B.B. 
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Figure S7. Rate of alteration of clustering through time of image series in Figures S1, S3, S5 

2. Ecosystems  

    

(a) (b) (c) (d) 

Figure S8. Deforestation in Borneo 1950-2005 (a) 1950; (b) 1985; (c) 2000 (d) 2005 [4] 

 

Figure S9. Climacograms of the deforestation in Borneo 
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Figure S10. Evaluation of climacograms and rhythm of clustering in demolition of fosters’ clustering 

in Borneo   
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Figure S11. Deforestation of Amazon, creation of clustering of dry land and urban areas inside forest 

[5] 
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Figure S12. Climacograms of the deforestation in Amazon 

 

Figure S13. Evaluation of climacograms and rhythm of clustering evolution of dry-lands’ clustering 

in Amazon  
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(a) (b) (c) 

Figure S14. Greece, natural and artificial lakes (a) overview map of the area with natural and artificial 

lakes in 2020; (b) layer of the map; natural and artificial lakes 2020; (c) layer of the map; lakes 2020. 
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Figure S15. Evolution of water bodies in Greece as new big dams are constructed and new artificial 

lakes are created 

 

 

 

Figure S16. Climacograms of the evolution of water bodies in Greece 
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 Figure S17. Rate of alteration of clustering through time of water bodies in Greece through the 

construction of large dams, related to GPD of Greece 
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3. Human society clustering 

    

3000 BC 2000 BC 1000 BC 1 AD 

    

500 AD 1000 AD 1500 AD 1600 AD 

    

1700 AD 1800 AD 1900 AD 2000 AD 

Figure S18. Evolution of cropland area; historical data from 3000 BC to AD 2000. [6] 

 

Figure S19. Climacograms of cropland areas 
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Figure S20. Evolution of London; historical data from 1 AD to 1950 AD. [7] 

 

Figure S21. Climacograms. Clustering of urbanization of London 

 

(a) (b) 

Figure S22. Evaluation of climacograms and rhythm of clustering (a) cropland land historical data (b) 

evolution of urbanization in London area 
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(a) (b) (c) (d) 

Figure S23. (a) Mercator projection of earth and its night lights in (b) 1992; (c) 2002; (d) 2012. 

 

Figure S24. Climacograms of the images of night lights of the earth   

 

     

(a) (b) (c) (d)  

Figure S25. Earth in Mercator projection of urbanization in (a) 1900; (b) 1930; (c) 1960; (d) 1990; (e) 

2010  
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Figure S26. Climacograms of urbanization’s clustering in worldwide  

    

(a) (b) (c) (d) 

Figure S27. (a) Mercator projection of Europe and its night lights in (b) 1992; (c) 2002; (d) 2012. 

 

Figure S28. Climacograms of the images of city lights of Europe  
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(a) (b) (c) (d)  

Figure S29. Europe in Mercator projection of urbanization in (a) 1900; (b) 1930; (c) 1960; (d) 1990; (e) 

2010  

 

 

Figure S30. Climacograms of urbanization’s clustering in Europe 

    

(a) (b) (c) (d) 

Figure S31. (a) Mercator projection of North America and its night lights in (b) 1992; (c) 2002; (d) 2012. 
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Figure S32. Climacograms of the images of city lights of Europe  

     

(a) (b) (c) (d)  

Figure S33. North America in Mercator projection of urbanization in (a) 1900; (b) 1930; (c) 1960; (d) 

1990; (e) 2010  

 

Figure S34. Climacograms of urbanization’s clustering in America 
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(a) (b) (c) (d) 

Figure S35. (a) Mercator projection of Asia and its night lights in (b) 1992; (c) 2002; (d) 2012. 

 

Figure S36. Climacograms of the images of city lights of Asia  

     

(a) (b) (c) (d)  

Figure S37. Asia in Mercator projection of urbanization in (a) 1900; (b) 1930; (c) 1960; (d) 1990; (e) 2010  
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Figure S38. Climacograms of urbanization’s clustering in Asia  

  

(a) (b) 

Figure S39. Evaluation of climacograms and rhythm of clustering (a) city lights (b) urbanization 

   
(a) (b) (c) 

Figure. 40. Satellite night lights of Syria [8] (a) 2012; (b) 2014; (c) Rate of alteration of clustering before 

and after war 
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Figure S41. Climacograms, declustering of urbanization in Syria 
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