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ʆʽ ʶʾ˄ʰʽ ʽˋˍˇˊʾʰ ʅˍʹ˄ʁ˂ ˂ʹ˄ʽˁʺ˃ˎʻˇ˂ˇʴʾʰʹɼ˂ʶʽ˗ʺˍʰ˄́ɾˇˏˋʰ̱́ ˌ
ɹˋˍˇˊʾʰˌ. ɳʴʴˎʱˍʰʽˍʹ˄̄ʽˋˍˈˍʹˍʰˍˇˎhˊ˔ʽˁˇˏ˂ˈʴˇˎΣ
ʵʽʰˍʹˊ˗˄ˍʰˌˍʹ˄ʁ˄ ˈˍʹˍʱˍˇˎ̱̀ ˇɻ̔ ʹ˄ʶˁʷˌˉˊˇ˒ˇˊʽˁʱʺ
ʴˊʰˉˍʱΣʶ˒ˈˋˇ˄ζʹ˒ ˖˄ʺ̌˃ʹˊʶˏˇˎˋʰηΣh ˎˍʺ̄̌ ˎ
ˁʰʻʾˋˍʰˍʰʽˈ˃ʹˊˇˌˍˇˎɹ́ ʰˉˍˇˏ˂ˈʴˇˎʶʾ˄ʰʽˁʰʽ˂̔ ʴˈˍʶˊˇ
ʶˉʽˋ˒ʰ˂ʺˌˋʶh ˂˂ˇʽ˗ˋʶʽˌˉˊˇʿˈ˄ˍˇˌˍˇˎ̝ˊˈ˄ˇˎ. ɷˍʰ˄
ˁˈˊʹ̱̌ɲˎʾʰˁh ʽ̱́ɾ̩˄ʹ˃ˇˋˏ˄ʹˌ.

ζɼ˂ʶʽ˗η -˂ʶˉˍˇ˃ʷˊʶʽʰ 
ʰˉˈ ˍˇ ζɶ ɮ˂˂ʹʴˇˊʾʰ 
ˍʹˌ ɵ˖ʴˊʰ˒ʽˁʺˌη ˍˇˎ 
Johannes
Vermeer, (1632- 1675)

ʃˇʽʰ ʽˋˍˇˊʾʰ ʻʰ ˉˇˏ˃ʶΤ 

Áʆʹ˄ ζˍʱ˅ʹ ˃ʶʴʷʻˇˎˌη ʽˋˍˇˊʾʰΦ

Áʆʹ˄ ʵʽʰʵʽˁʰˋʾʰ ˄ʰ ʵʽʶˊʶˎ˄ʺˋˇˎ˃ʶ ʷ˄ʰ 
ʽˋˍˇˊʽˁˈ ʻʷ˃ʰ ˉˇˎ ˃ʰˌ ʶ˄ʵʽʰ˒ʷˊʶʽΦ

Á Sapere aude. Dare to know

ʆƘŜstudyof (or arecordof) past events considered together.
Cambridge dictionary 
History is concerned with all those human sayings, thoughts, 
deeds and sufferings which occurred in the past and have left 
present deposit
G.R. Elton
History is the memories of societies. 
G. J. Renier
History never looks like history when you are living through it. 
J. W. Gardner
We are not makers of history. We are made by history. 
Martin Luther King
History is not what you thought. It is what you remember. All 
other history defeats itself. 
W.C. Sellar and R.J. Yeatman
History, as long as it continues to happen, is always another 
chance. 
R. J. Wilson

3



Χɹ ʷ˄ˇʽˍˇ ʵ  ˄̄ ˄˄ˍ ˃ʰˁˊ̝ˊˈ˄...

ɶˊˈʵˇˍˇˌ, ˋˍˇˊʾʰʽɰʽʲ˂ʾˇ ɳ ώрΦфΦоϐ ʆʶˊ˕ʽ˔ˈˊʹ



Á ɮ˄ʰˉʰˊʱˋˍʰˋʹ ˍʹˌ ˉˇˊʶʾʰˌ ʰˉˈ ˍˇ ζˉˊ˖ˍˈʴˇ˄ˇη όʰˉ˂ˈύ ˍˇˎ ˉʰˊʶ˂ʻˈ˄ˍˇˌ ˋˍˇ ζˉˊˇʹʴ˃ʷ˄ˇη όˋˏ˄ʻʶˍˇύ ˍˇˎ ˉʰˊˈ˄ˍˇˌ

Á ɾʶ˂ʷˍʹ ˍ˖˄ ˍʶ˔˄ʽˁ˗˄ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ ˋʶ ʷˊʴʰ ˉˇˎ ˂ʶʽˍˇˏˊʴʹˋʰ˄ ʴʽʰ ˔ʽ˂ʽʱʵʶˌ ˔ˊˈ˄ʽʰ ʺ ʰ˄ˍʾʻʶˍʰ ʱ˄ˍ˂ʹˋʹ ʶ˃ˉʶʽˊʾʰˌ ʰˉˈ ʽˋˍˇˊʽˁʷˌ
ʰˋˍˇ˔ʾʶˌ 

Á ɮ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ˍˊˈˉ˖˄ ˋˁʷ˕ʹˌ ʰˊ˔ʰʾ˖˄ ʶˉʽˋˍʹ˃ˇ˄ʽˁ˗˄ ʻʶ˖ˊʽ˗˄ ˁʰʽ ˁʰˍʰˋˁʶˎ˗˄

Á ʅˏ˄ʵʶˋʹ ˍʹˌ ˁ˂ʾ˃ʰˁʰˌ ˁʰʽ ˍˇˎ ʶʾʵˇˎˌ ˍ˖˄ ˍʶ˔˄ʽˁ˗˄ ʷˊʴ˖˄ ˃ʶ ˍʰ ˁˇʽ˄˖˄ʽˁʱ ˁʰʽ ˉˇ˂ʽˍʽˁʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˍ˖˄ ʰˊ˔ʰʾ˖˄ ˁˇʽ˄˖˄ʽ˗˄

Á ɮ˅ʽˇ˂ˈʴʹˋʹ ˍ˖˄ ʽˋˍˇˊʽˁ˗˄ ˁˇʽ˄˖˄ʽˁ˗˄ ʰ˄ˍʽʵˊʱˋʶ˖˄ ˁʰʽ ˉˊˇˁʰˍʰ˂ʺ˕ʶ˖˄ ʴʽʰ ʶˉʽˋˍʹ˃ˇ˄ʽˁʷˌ ʻʶ˖ˊʾʶˌ ˁʰʽ ˍʶ˔˄ʽˁʱ ʷˊʴʰ ˍˇˎ ˉʰˊʶ˂ʻˈ˄ˍˇˌ

ɱʽʰˍʾ ʴʾ˄ʶˍʰʽ ʰˎˍʺ ʹ ˉʰˊˇˎˋʾʰˋʹ ʰˉˈ ʷ˄ʰ ˃ʹ˔ʰ˄ʽˁˈΤ

ʃˊʰˁˍʽˁʷˌ ʶ˒ʰˊ˃ˇʴʷˌ

Á ɴ˂ʶʴ˔ˇˌ ˍ˖˄ ˎˉˇʻʷˋʶ˖˄ ˍ˖˄ ʰˊ˔ʰʽˇ˂ˈʴ˖˄ ˃ʶ ˇˊʻˇ˂ˇʴʽˁˈ ˍˊˈˉˇ

Á ɶ ˃ʶ˂ʷˍʹ ˍʹˌ ˃ʰˁˊˇ˔ˊˈ˄ʽʰˌ ˂ʶʽˍˇˎˊʴʾʰˌ ʺ ʰ˄ˍʾʻʶˍʰ ˍʹˌ ʰˋˍˇ˔ʾʰˌ ˍ˖˄ ʰˊ˔ʰʾ˖˄ ʷˊʴ˖˄Σ ʲʶ˂ˍʽ˗˄ʶʽ ˍˇ ˋ˔ʶʵʽʰˋ˃ˈ ˍ˖˄ ˋˎʴ˔ˊˈ˄˖˄ 
ˎˉˇʵˇ˃˗˄

Á ɶ ˃ʶ˂ʷˍʹ ˍʹˌ ʽˋˍˇˊʾʰˌ ˍʹˌ ˍʶ˔˄ˇ˂ˇʴʾʰˌ ʰˉˇˁʰ˂ˏˉˍʶʽ ʵʹ˃ʽˇˎˊʴʽˁˇˏˌ ˍˊˈˉˇˎˌ ˋˁʷ˕ʹˌΣ ˗ˋˍʶ ˄ʰ ˎˉˇˋˍʹˊʾʸʶˍʰʽ ʹ ˁʰˍʰˋˁʶˎʺ ʷˊʴ˖˄ ˁʰʽ 
ˍʶ˔˄ˇ˂ˇʴʽ˗˄ ˃ʶ ʰ˄ʶˉʰˊˁʶʾˌ ʴ˄˗ˋʶʽˌ ˁʰʽ ʵʶʵˇ˃ʷ˄ʰ.
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ʶ˂ʱ˔ʽˋˍʶˌʲˊˇ˔ʷˌΣ1420, 1473, 1540,
1893

ɽʽ˗˄ˇˎ˄ˇʽ̄ ʱʴˇʽˋʶ˃ ʶʴʱ˂ˇˍ˃ʺ˃ʰ
ˍʹɱ̩ˊˇʽ˂ʰ˄ʵʾʰˌΣ985

ɳ˂˂ʱʵʰ: ʅˎ˄ʶ˔ʶʾˌʲˊˇ˔ʷˌʴʶ˄˄ˇˏ˄
ˉ˂ʹ˃˃ˏˊʶˌˁʰʽɻʶ˄ʁˉʽˍˊʷˉˇˎ˄ˍʹ˄
ˁʰ˂˂ʽʷˊʴʶʽʰʰʴˊˇˍʽˁ˗˄ˉˊˇʿˈ˄ˍ˖˄Σ
1684/ 1685

ɳ˂˂ʱʵʰ: ɼˊˏˇʽ̝ʁ ʽ˃˗˄ʶˌΣ˂ʾ˃˄ʶˌ
όɹ˖ʰ˄˄ʾ˄˖˄ύˉʰʴ˖˃ʷ˄ʶˌʴʽʰ̱ ˊʶʽˌ
˃ʺ˄ʶˌΣ1686/ 1687

ɾʷˋʰ̀ʶʵʶˁʰʶˍʾʶˌʴʾ˄ˇ˄ˍʰʽʶ˄ʰ˂˂ʰʴʷˌ˕ˎ˔ˊ˗˄ˁʰʽ̒ʁ ˊ˃˗˄
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1357, 1361
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ˍˇˎ̫̱ ˇˎˌʰˁˈ˃ʹˁʰʽ̱̀ ʹ˄ɼˊʺˍʹΣ1699/ 1700

ɲʽʰʵˇ˔ʽˁʱ˕ˎ˔ˊʱˁh ˂ˇˁʰʾˊʽʰʵʶ˄ʁˉʽˍˊʷˉˇˎ˄˖ˊʾ˃ʰ˄ˋʹˍ˖˄
˒ˊˇˏˍ˖˄όˋˍʰ˒ˎ˂ʽ˗˄ύΣ1435-1447, 1812-1817

ʁʆʱ˃ʶˋʹˌˋ˔ʶʵˈ˄˅ʶˊʰʾ˄ʶˍʰʽ:1114, 1325-1326, 1538-1541, 1665-
1666, 1716

ɳ˂˂ʱʵʰ: ʊʻʽ˄ˈˉ˖ˊˇˁʰʽ̝ʶʽ˃˗˄ʰˌ˔˖ˊʾˌˁhʻˈ˂ˇˎʲˊˇ˔ʺΣ
1680/ 1681, 1695/ 1696, 1712-1714

ɶ ˋˍʱʻ˃ʹ ˍˇˎ ɿʶʾ˂ˇˎΦ ɶ ˃ʶʴʰ˂ˏˍʶˊʹ ˔ˊˇ˄ˇˋʶʽˊʱ˃ʶˍˊʺˋʶ˖˄ ˒ˎˋʽˁˇˏ ˒ʰʽ˄ˇ˃ʷ˄ˇˎ

ʃʰˊʱʵʶʽʴ˃ʰΥ ɼ˂ʽ˃ʰˍʽˁʷˌ ʰ˂˂ʰʴʷˌ ˋˍʹ˄ ʽˋˍˇˊʾʰ

ζʁʽ ˉˊˈʴˇ˄ˇʾ ˃ʰˌ ˉʰˊʰˉˇ˄ʷʻʹˁʰ˄ ʴʽʰ ˍʽˌ ʹ˃ʷˊʶˌ ˍˇˎˌ ˁʰʽ ˇʽ 
ˉˊˈʴˇ˄ˇʾ ˍˇˎˌ ˉʰˊʰˉˇ˄ʷʻʹˁʰ˄ ʴʽʰ ˍʽˌ ʹ˃ʷˊʶˌ ˍˇˎˌΦ ʅʶ 
ˁʰ˄ʷ˄ʰ˄ ʵʶ˄ ʰˊʷˋˇˎ˄ ˇʽ ˃ʷˊʶˌ ˍʹˌ ʸ˖ʺˌ ˍˇˎΦ ɮ˄ˍʾʻʶˍʰΣ ˇʽ 
ʴʶ˄ʽʷˌ ˉˊˇˍʽ˃ˇˏ˄ ˍʽˌ ʹ˃ʷˊʶˌ ˍ˖˄ ˉˊˇʴˈ˄˖˄ ˍˇˎˌ όΦΦΦύΦ ɼʱʻʶ 
˔ˊˈ˄ˇΣ ˈˍʰ˄ ˄ʽ˗ʻˇˎ˃ʶ ˁˊˏˇΣ ˂ʷ˃ʶ ˋˎ˄ʺʻ˖ˌΥ ˉˇˍʷ ʵʶ˄ ʶʾ˔ʶ 
ˍˈˋˇ ˁˊˏˇΦ ˁʰʽ ʰ˄ ˄ʽ˗ˋˇˎ˃ʶ ʸʷˋˍʹΣ ˂ʷ˃ʶΥ ˉˇˍʷ ʵʶ˄ ʶʾ˔ʶ ˍˈˋʹ 
ʸʷˋˍʹΦη

ɯʴʽˇˌ ɮˎʴˇˎˋˍʾ˄ˇˌ όорп-430 ˃ Φʋ.)

ʋˊʹˋʽ˃ˈˍʹˍʰ ˍʹˌ ʽˋˍˇˊʾʰˌ ˋˍˇ˄ ˃ʹ˔ʰ˄ʽˁˈ

о ʶˁΦ ˔ˊˈ˄ʽʰ ˉˊʽ˄                                                                                                            оллл ˉΦʋΦ                                          ɴˍˇˌ м                                                                    мпфн ˃ΦʋΦ

ɲΦ ɼˇˎˍˋˇʴʽʱ˄˄ʹˌΣ ɶ ˁ˂ʽ˃ʰˍʽˁʺ ʰʲʶʲʰʽˈˍʹˍʰ, 
ˍˇ ˒ʰʽ˄ˈ˃ʶ˄ˇ ɹ˖ˋʺ˒ ˁʰʽ ʹ ʵʽʰ˔ʶʾˊʽˋʹ ˍ˖˄ 
ˎʵʰˍʽˁ˗˄ ˉˈˊ˖˄Σ 2005
D. Koutsoyiannis, Hydrology and 
Change,Hydrological Sciences Journal, 58 (6), 
1177ς1197,doi: 
https://doi.org/10.1080/02626667.2013.8046
26, 2013.

Dimitriadis, P.; Iliopoulou, T.; Sargentis, G.-F.; 
Koutsoyiannis, D. Spatial HurstςKolmogorov 
Clustering. Encyclopedia 2021, 1, 1010-1025. 
https://doi.org/10.3390/encyclopedia1040077 
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https://doi.org/10.1080/02626667.2013.804626
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https://doi.org/10.3390/encyclopedia1040077


ɲʽʰ˔ˊˇ˄ʽˁˈˍʹˍʰ ˍ˖˄ ˉˊˇʲ˂ʹ˃ʱˍ˖˄

Maslow, A. H. (1943). A theory of human motivation. Psychological Review, 50(4), 370ς396. 
https://doi.org/10.1037/h0054346 

ɮ˄ʱʴˁʶˌ ʶˉʽʲʾ˖ˋʹˌ

ɮ˄ʱʴˁʶˌ ʰˋ˒ʱ˂ʶʽʰˌ

ɮ˄ʺˁʶʽ˄

ɳˁˍʾ˃ʹˋʹ

ɮˎˍˈ -ˇ˂ˇˁ˂ʺˊ˖ˋʹ

ɶ ˉˎˊʰ˃ʾʵʰ ˍ˖˄ ʰ˄ʻˊ˗ˉʽ˄˖˄ ʰ˄ʰʴˁ˗˄

7

https://doi.org/10.1037/h0054346


ɲʽʰ˔ˊˇ˄ʽˁˈˍʹˍʰ ˍ˖˄ ˉˊˇʲ˂ʹ˃ʱˍ˖˄
ɶ ˉˎˊʰ˃ʾʵʰ ˍ˖˄ ʰ˄ʻˊ˗ˉʽ˄˖˄ ʰ˄ʰʴˁ˗˄ όupdate)

8

Sargentis G-F (2025) Fragility in human progress. A perspective on governance, technology and societal resilience. Front. Complex Syst. 3:1609467. doi: 10.3389/fcpxs.2025.1609467 



ɲʽʰ˔ˊˇ˄ʽˁˈˍʹˍʰ ˍ˖˄ ˉˊˇʲ˂ʹ˃ʱˍ˖˄
ʇʵˊʰˎ˂ʽˁʱ ʷˊʴʰΣ ˁˍʺˊʽʰΣ ʵˊˈ˃ˇʽΣ ʴʷ˒ˎˊʶˌ

9



ɲʽʰ˔ˊˇ˄ʽˁˈˍʹˍʰ ˍ˖˄ ˉˊˇʲ˂ʹ˃ʱˍ˖˄
ɶ ˁ˂ʾ˃ʰˁʰ ˍ˖˄ ʰ˂˂ʰʴ˗˄

10

Sargentis G-F (2025) Fragility in human progress. A perspective on governance, technology and societal resilience. Front. Complex Syst. 3:1609467. doi: 10.3389/fcpxs.2025.1609467 

ɮ˄ˍʽˋˍˇʽ˔ʾʰ ˋˎ˄ˇ˂ʽˁʺˌ 
˃ʶˍʰ˒ˇˊʱˌ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄

1872: 1 ˂ ʶˉˍˈ

2025: 70 ʁ ˁʰˍΦ ˔ˊˈ˄ʽʰ



ʅˎ˂˂ˇʴʽˋ˃ˈˌ-ɳˉʰʴ˖ʴʺ (Deduction ςInduction) 

ɲʹ˃ʽˇˎˊʴʾʰ 
ɾˇ˄ˍʷ˂ˇˎ

ɳˉʰʴ˖ʴʽˁˈ 
ɾˇ˄ˍʷ˂ˇ

ʃʰˊʰˍʹˊʹ˃ʷ˄ʰ 
ʵʶʵˇ˃ʷ˄ʰ

ɮ˄ʰ˃ʶ˄ˈ˃ʶ˄ʰ 
ʵʶʵˇ˃ʷ˄ʰ

ʁ ɮˊʽˋˍˇˍʷ˂ʹˌ оуп-322 ̄ ΦʋΦʵʾʵʰ˅ʶ ˈˍʽ ˁʱʻʶ ˉʶˉˇʾʻʹˋʹ ˉˊˇʷˊ˔ʶˍʰʽ ʶʾˍʶ ʰˉˈ ˋˎ˂˂ˇʴʽˋ˃ˈʶʾˍʶ ʰˉˈ 
ʶˉʰʴ˖ʴʺόɮ˄ʰ˂ˎˍʽˁʱ ʃˊˈˍʶˊʰΣ ɰʽʲ˂ʾˇ нΣ ɼʶ˒ʰ˂ʰʾˇ ноύ

ɶ ʰˉˇˊˊˇʺ ˍˇˎ
ˉˇˍʰ˃ˇˏ 

ʵʹ˃ʽˇˎˊʴʶʾˍʰʽ ʰˉˈ 
ˍʹ ʲˊˇ˔ˈˉˍ˖ˋʹ ˋˍʹ 

˂ʶˁʱ˄ʹ

ɴ˔ʶʽ ˉʰˊʰˍʹˊʹʻʶʾ ˈˍʽ ˈˍʰ˄ 
ʲˊʷ˔ʶʽ ˋˍʹ ˂ʶˁʱ˄ʹΣ ʹ 
ʰˉˇˊˊˇʺ ˍˇˎ ˉˇˍʰ˃ˇˏ 
ʰˎ˅ʱ˄ʶˍʰʽ

ɯˊʰΥ ˈˍʰ˄ ʲˊʷ˔ʶʽ ˋˍʹ ˂ʶˁʱ˄ʹ 
ʹ ʰˉˇˊˊˇʺ ˍˇˎ ˉˇˍʰ˃ˇˏ 
ʰˎ˅ʱ˄ʶˍʰʽ

ɯˊʰΥ ʹ ʰˉˇˊˊˇʺ 
ˍˇˎ ˉˇˍʰ˃ˇˏ 

ˉˊˇʷˊ˔ʶˍʰʽ ʰˉˈ ˍʹ 
ʲˊˇ˔ˈˉˍ˖ˋʹ ˋˍʹ 

˂ʶˁʱ˄ʹ

ˁʰʽ ʰ˄ʱˉˇʵʰΧ

ʂˍʰ˄ ʵˏˇ ˂ˏˋʶʽˌ ʵʾ˄ˇˎ˄ 
ʾʵʽˇ ʰˉˇˍʷ˂ʶˋ˃ʰΣ 
ʶˉʽ˂ʷʴʶˍʰʽ ʹ ʰˉ˂ʺΦ

ɳˉʽ˂ʷʴˇˎ˃ʶ ˍʹ˄ 
˃ˇ˄ˍʶ˂ˇˉˇʾʹˋʹ ˍʹˌ ˍʱˋʹˌ 
ˁʰʽ ˈ˔ʽ ˍˇˎ ʻˇˊˏʲˇˎ 
(overfitting).

Gauch, ɶΦ {ŎƛŜƴǘƛŦƛŎ Method in Practice, 2003
https://doi.org/10.1017/CBO9780511815034

ʃˊˇˋʷʴʴʽˋʹ ˍ˖˄ ˉˊˇʲ˂ʹ˃ʱˍ˖˄ 

о ʶˁΦ ˔ˊˈ˄ʽʰ ˉˊʽ˄                                                                                                            оллл ˉΦʋΦ                                          ɴˍˇˌ м                                                                    мпфн ˃ΦʋΦ
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ɱʽʰ ˍʹ˄ ʶ˅ʺʴʹˋʹ ˍ˖˄ ˒ˎˋʽˁ˗˄ 
ʵʽʶˊʴʰˋʽ˗˄Σ ˎˉʱˊ˔ʶʽ ˃ʽʰ ˋˎ˄ʶ˔ʺˌ 
ˉʰ˂ʽ˄ʵˊˈ˃ʹˋʹ ˃ʶˍʰ˅ˏ ʻʶ˖ˊʾʰˌ-
ʶ˃ˉʶʽˊʾʰˌ όinduction-deduction). 

ʃˊˇˋʷʴʴʽˋʹ ˍ˖˄ ˉˊˇʲ˂ʹ˃ʱˍ˖˄ 

ɶ ˁʰˍʰˋˁʶˎʺ ˍ˖˄ ˍʶ˔˄ʽˁ˗˄ ʷˊʴ˖˄ ˋˍʹ˄ ʰ˄ʻˊ˗ˉʽ˄ʹ ʽˋˍˇˊʾʰ ˉˊˇʹʴʺʻʹˁʶ ˍ˖˄ ʻʶ˖ˊʹˍʽˁ˗˄ ʴ˄˗ˋʶ˖˄Σ ˇʽ ˇˉˇʾʶˌ  ʰ˄ʰˉˍˏ˔ʻʹˁʰ˄ 
ˉˇ˂ˏ ʰˊʴˈˍʶˊʰ ˁʰʽ ʲʶ˂ˍʾ˖ˋʰ˄ ˍʽˌ ʰˊ˔ʰʾʶˌ ˍʶ˔˄ʽˁʷˌΦ

 ʅˍʹ˄ ʰˊ˔ʺ ˇ ʱ˄ʻˊ˖ˉˇˌ ʷ˂ˎˋʶ ˍʰ ˉˊˇʲ˂ʺ˃ʰˍʰ ˃ʶ ʷˊʴʰΣ ˃ʶˍʱ ʲˊʺˁʶ ˍʹ˄ ʻʶ˖ˊʾʰ Φ

12



ʁʽ ʰˊ˔ʰʾˇʽ ɴ˂˂ʹ˄ʶˌ ʵʶ˄ ʰˉˇ˒ˇʾˍʹˋʰ˄ ʰˉˈ ˍˇ ɳΦɾΦʃˇ˂ˎˍʶ˔˄ʶʾˇ
ˁʽ ˈ˃˖ˌ ʷ˒ˍʽʰ˅ʰ˄ ˍˇ˄ ʃʰˊʻʶ˄˗˄ʰ

ɾˇ˂ˇ˄ˈˍʽ ˍʰ ˍʶ˂ʶˎˍʰʾʰ Ϥнлл ˔ˊˈ˄ʽʰ ˇ 
ʱ˄ʻˊ˖ˉˇˌ ˁʰˍʱ˂ʰʲʶ ˈˍʽ ˔ˊʶʽʱʸʶˍʰʽ ˇ˅ˎʴˈ˄ˇ 
ʴʽʰ ˄ʰ ˎˉʱˊ˔ʶʽ ˒˖ˍʽʱΣ ˔ˊʹˋʽ˃ˇˉˇʽʶʾ ˍʹ˄ 
˒˖ˍʽʱ ʶˁʰˍˇ˄ˍʱʵʶˌ ˔ʽ˂ʽʱʵʶˌ ˔ˊˈ˄ʽʰ

ʃˊˇˋʷʴʴʽˋʹ ˍ˖˄ ˉˊˇʲ˂ʹ˃ʱˍ˖˄ 

13



ʅʶ ʰˎˍʺ ˍʹ ˔ˊˇ˄ʽˁʺ ˁ˂ʾ˃ʰˁʰ ʴʾ˄ʶˍʰʽ 
ʰ˄ˍʽ˂ʹˉˍʺ ʹ ʹ˃ʶˊʺˋʽʰ ˁʰʽ ʶˉˇ˔ʽʰˁʺ 
ˉʶˊʽˇʵʽˁˈˍʹˍʰ ʰ˂˂ʱ ˎˉʱˊ˔ʶʽ ʹ ʰʾˋʻʹˋʹ 
ʶ˄ˈˌ ˉˊˇˋʵʽˇˊʽˋˍʽˁˇˏ ˍˊˈˉˇˎ ˃ʶˍʰʲˇ˂ʺˌ 
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Ŭ
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Ŭ
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о ʷˍʹ 
ʅˎ˄ʺʻʹˌ ʵʽʱˊˁʶʽʰ ʸ˖ʺˌ 
ʶ˄ˈˌ ˉˇ˄ˍʽˁʽˇˏΦ 
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Ů
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Ŭ
ů
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Ŭ
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ʅʶ ʰˎˍʺ ˍʹ ˔ˊˇ˄ʽˁʺ ˁ˂ʾ˃ʰˁʰ ʴʾ˄ʶˍʰʽ 
ʰ˄ˍʽ˂ʹˉˍʺ ʹ ʹ˃ʶˊʺˋʽʰ ˉʶˊʽˇʵʽˁˈˍʹˍʰ ʰ˂˂ʱ ʹ 
ʶˉˇ˔ʽʰˁʺ ˉʶˊʽˇʵʽˁˈˍʹˍʰ ˒ʰʾ˄ʶˍʰʽ ˋʰ˄ 
ʰ˄ˇʵʽˁʺ ˍʱˋʹ

мл ʹ˃ʷˊʶˌ
ʅˎ˄ʺʻʹˌ ʵʽʱˊˁʶʽʰ ʸ˖ʺˌ 
˃ʽʰˌ ˇʽˁʽʰˁʺˌ ˃ˏʴʰˌΦ 
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Ū
Ů
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Ŭ
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ʅʶ ʰˎˍʺ ˍʹ ˔ˊˇ˄ʽˁʺ ˁ˂ʾ˃ʰˁʰ ʵʶ˄ ʴʾ˄ʶˍʰʽ 
ʰ˄ˍʽ˂ʹˉˍʺ ʹ ʹ˃ʶˊʺˋʽʰ ˉʶˊʽˇʵʽˁˈˍʹˍʰΦ ʆˊʶʽˌ 
˗ˊʶˌ ˉˊʽ˄ ˉʶʻʱ˄ʶʽ ʻʰ ˃ˉˇˊˇˏˋʶ ˋ˔ˇ˂ʽʱˋʶʽ 
άʃˇˍʷ ˃ʷ˔ˊʽ ˍ˗ˊʰ ˋˍʹ ʸ˖ʺ ˃ˇˎ ʵʶ˄ 
ʰʽˋʻʱ˄ʻʹˁʰ ˍˈˋʹ ʸʷˋˍʹέ

нл ˗ˊʶˌ 
ʅˎ˄ʺʻʹˌ ʵʽʱˊˁʶʽʰ ʸ˖ʺˌ 
˃ʽʰˌ ˃ˏʴʰˌ Mayfly. 

ʍˊʽʰʾʶˌ ʻʶˊ˃ˇˁˊʰˋʾʶˌ ˋˍˇ˄ ˃ʶˍʶ˖ˊˇ˂ˇʴʽˁˈ ˋˍʰʻ˃ˈ ɵ˖ʴˊʱ˒ˇˎ ʴʽʰΥ

ʆˇ ʲʾ˖˃ʰ ˋˍˇ˄ ˔ˊˈ˄ˇ ˖ˌ ʶ˃ˉʶʽˊʾʰ

14



ʁˊʽˋ˃ʷ˄ʰ ˔ˊʺˋʽ˃ʰ ʽˋˍˇˊʽˁʱ ʵʽʵʱʴ˃ʰˍʰ

Å ʁʽ ˉˊ˗ˍʶˌ ʰˉ˂ˇʿˁʷˌ ʻʶ˖ˊʾʶˌ ʴʽʰ ˍʹ ˂ʶʽˍˇˎˊʴʾʰ ˍʹˌ ˒ˏˋʹˌ ʺˍʰ˄ 
ʲʰˋʽˋ˃ʷ˄ʶˌ ˋˍʽˌ ˁˇˋ˃ˇ˂ˇʴʽˁʷˌ ʰ˄ˍʽ˂ʺ˕ʶʽˌ ˁʰʽ ˍʹ˄ ˉˊˇˋ˖ˉʽˁʺ 
ʶ˃ˉʶʽˊʾʰΣ ʶ˄˗ ˉˇ˂˂ʷˌ ˒ˇˊʷˌ ˉʰʴʽ˗ʻʹˁʰ˄ ˖ˌ ˁˇʽ˄ʺ ˂ˇʴʽˁʺΦ 

Å ʅˍʹ˄ ˉˇˊʶʾʰ ˍ˖˄ ʰʽ˗˄˖˄Σ ˁʰʻ˗ˌ ʰˎ˅ʱ˄ˇ˄ˍʰ˄ ˇʽ ʴ˄˗ˋʶʽˌ ˁʰʽ ˍʰ 
ʵʶʵˇ˃ʷ˄ʰΣ ʰ˄ʰˉˍˏ˔ʻʹˁʰ˄ ˉʽˇ ʶ˃ˉʶˊʽˋˍʰˍ˖˃ʷ˄ʶˌ ʻʶ˖ˊʾʶˌΦ ʂ˃˖ˌ 
ˋʶ ˉˇ˂˂ʷˌ ˉʶˊʽˉˍ˗ˋʶʽˌ ʶʴˁ˂˖ʲʾˋˍʹˁʰ˄ ˋˍʹ˄ ˉˇ˂ˎˉ˂ˇˁˈˍʹˍʰ 
ˁʰʻ˗ˌ ˉˊˇˋˉʰʻˇˏˋʰ˄ ˄ʰ ζˋ˗ˋˇˎ˄ ˍʰ ˒ʰʽ˄ˈ˃ʶ˄ʰη ˋʶ 
˂ʰ˄ʻʰˋ˃ʷ˄ʶˌ ˉʰʴʽ˖˃ʷ˄ʶˌ ʰˉˈ˕ʶʽˌΦ

Å ɶ ʰ˄ʰˍˊˇˉʺ ˂ʰ˄ʻʰˋ˃ʷ˄˖˄ ˉʰʴʽ˖˃ʷ˄˖˄ ʰ˄ˍʽ˂ʺ˕ʶ˖˄ ʺˍʰ˄ 
ʰˉˇˍʷ˂ʶˋ˃ʰ ʶˉʽˋˍʹ˃ˈ˄˖˄ ˉˇˎ ʶʾ˔ʰ˄ ˍˇ ʻʱˊˊˇˌ ˄ʰ ʰ˂˂ʱ˅ˇˎ˄ 
ˇˉˍʽˁʺ ʴ˖˄ʾʰ ʰ˂˂ʱ ˁʰʽ ˄ʰ ʰ˄ˍʽ˃ʶˍ˖ˉʾˋˇˎ˄ ˁˇʽ˄˖˄ʽˁʷˌ 
ˉˊˇˁʰˍʰ˂ʺ˕ʶʽˌΦ

Å ɮ˄ˍʾʻʶˍʰ ˍˇ ˁˏˊˇˌ ˁʱˉˇʽˇˎ ˃ʶʴʱ˂ˇˎ ʶˉʽˋˍʺ˃ˇ˄ʰ ˃ˉˇˊʶʾ ˄ʰ 
ˉʰʴʽ˗ˋʶʽ ˃ʽʰ ˂ʰ˄ʻʰˋ˃ʷ˄ʹ ʻʶ˖ˊʾʰ ʴʽʰ ˉˇ˂˂ˇˏˌ ʰʽ˗˄ʶˌΦ

Å ʇˉʺˊ˅ʰ˄ ˉʶˊʾˇʵˇʽ ˉˇˎ ʹ ˎˉʱˊ˔ˇˎˋʰ ʴ˄˗ˋʹ ˁʰʽ ˍʶ˔˄ˇ˂ˇʴʾʰ 
˅ʶ˔ʱˋˍʹˁʶ ˁʰʽ ʹ ʰ˄ʻˊ˖ˉˈˍʹˍʰ ʴˏˊʽˋʶ ˔ʽ˂ʽʶˍʾʶˌ ˉʾˋ˖Φ

15



ɼˇˋ˃ʽˁˈ ʹ˃ʶˊˇ˂ˈʴʽˇ
м ʹ˃ʶˊˇ˂ˇʴʽʰˁˈ ʷˍˇˌ Ϥ мпΦлллΦлллΦллл ˔ˊˈ˄ʽʰ

1 sec ~ 500 ̝ˊˈ˄ʽʰ

ʋˊˇ˄ʽˁʱ ˃ʶʴʷʻʹ

16



ʃʰ˂ʰʽˇ˂ʽʻʽˁʺ 
ʶˉˇ˔ʺ

ɿʶˇ˂ʽʻʽˁʺ 
ʶˉˇ˔ʺ

ɮˊ˔ʰʾʰ ʶˉˇ˔ʺ

ɾʷˋˇʽ ˔ˊˈ˄ˇʽɮ˄ʰʴʷ˄˄ʹˋʹ

ʅˏʴ˔ˊˇ˄ʹ 
ʶˉˇ˔ʺ

ʃˊˇʿˋˍˇˊʾʰ
3 ʁ ˁΦ ˔ˊˈ˄ʽʰ ˉˊʽ˄ ʷ˖ˌ оллл ˉΦʋΦ

ɹˋˍˇˊʾʰ
3000 ̄ ΦʋΦʷ˖ˌ ˋʺ˃ʶˊʰ

ʃˍ˗ˋʹ ʄ˖˃ʰʿˁʺˌ 
ɮˎˍˇˁˊʰˍˇˊʾʰˌ

ɮ˄ʰˁʱ˂ˎ˕ʹ ˍʹˌ ɮ˃ʶˊʽˁʺˌ

ɱʰ˂˂ʽˁʺ ɳˉʰ˄ʱˋˍʰˋʹ
ɳˊʴʰ˂ʶʾʰ                                        ɱʶ˖ˊʴʾʰ ɱˊʰ˒ʺ                                                   

ɱʷ˄˄ʹˋʹ ɹʹˋˇˏ 
ʋˊʽˋˍˇˏ

ʋʰˊʰˁˍʹˊʽˋˍʽˁʷˌ ˉʶˊʾˇʵˇʽ

о ʶˁΦ ˔ˊˈ˄ʽʰ ˉˊʽ˄                                                                                                            оллл ˉΦʋΦ                                          ɴˍˇˌ м                                                                    мпфн ˃ΦʋΦ

млллл ˉΦʋΦ                                                                                           птс ˃ΦʋΦ                                                        мтуф ˃ΦʋΦ                                                      ˋʺ˃ʶˊʰ
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ʃˊ˗ˍˇʽ ˉˇ˂ʽˍʽˋ˃ˇʾΥ ɼ˂ʾ˃ʰ ˁʰʽ ˎʵˊˇ˂ˇʴʽˁˈ ˁʰʻʶˋˍ˗ˌ 

ʁ ˃ˏʻˇˌ ˍˇˎ ˁʰˍʰˁ˂ˎˋ˃ˇˏ
ɾˏʻˇʽ ˉˇˎ ˉʶˊʽʴˊʱ˒ˇˎ˄ ʷ˄ʰ˄ ˉʰʴˁˈˋ˃ʽˇ ˁʰˍʰˁ˂ˎˋ˃ˈ ˎˉʱˊ˔ˇˎ˄ ˋˍʹ˄ ˉʰˊʱʵˇˋʹ ˋ˔ʶʵˈ˄ ˈ˂˖˄ ˍ˖˄ ˉˇ˂ʽˍʽˋ˃˗˄Φ ɳ˔ˇˎ˄ 
ˁʰˍʰʴˊʰ˒ʶʾ ˉʶˊʾˉˇˎ нлл ˃ˏʻˇʽΣ ʶ˄˗ ˉˇ˂˂ˇʾ ʰˉˈ ʰˎˍˇˏˌ ʷ˔ˇˎ˄ ˁʱˉˇʽʰ ˁˇʽ˄ʱ ˔ʰˊʰˁˍʹˊʽˋˍʽˁʱΥ
Å ʁʽ ʻʶˇʾ ʻˏ˃˖ˋʰ˄ ˃ʶ ˍʹ˄ ˋˎ˃ˉʶˊʽ˒ˇˊʱ ˍ˖˄ ʰ˄ʻˊ˗ˉ˖˄ ˁʰʽ ʰˉˇ˒ʱˋʽˋʰ˄ ˄ʰ ˍˇˎˌ ˁʰˍʰˋˍˊʷ˕ˇˎ˄ ˉˊˇˁʰ˂˗˄ˍʰˌ ˉ˂ʹ˃˃ˏˊʰ
Å ʂ˃˖ˌ ˉˊˇʶʽʵˇˉˇʾʹˋʰ˄ ˁʱˉˇʽˇˎˌ ʶ˄ʱˊʶˍˇˎˌ ʰ˄ʻˊ˗ˉˇˎˌΣ ˗ˋˍʶ ˄ʰ ˒ˍʽʱ˅ˇˎ˄ ˁʱˉˇʽˇ ˅ˏ˂ʽ˄ˇ ˋˁʱ˒ˇˌ ʴʽʰ ˄ʰ ʵʽʰˋ˖ʻˇˏ˄
Å ɴʲˊʶ˔ʶ ʴʽʰ ˉˇ˂˂ʷˌ ʹ˃ʷˊʶˌ ˁʰʽ ˍʰ ˄ʶˊʱ ˋˁʷˉʰˋʰ˄ ˍʹ ʴʺ ˁʰʽ ˍʰ ʲˇˎ˄ʱ
Å ʃˇ˂˂ʷˌ ˃ʷˊʶˌ ˃ʶˍʱ ˍˇ ˍʷ˂ˇˌ ˍʹˌ ʲˊˇ˔ʺˌ ˍʰ ˄ʶˊʱ ʰˉˇˍˊʰʲʺ˔ˍʹˁʰ˄ ˁʰʽ ˇʽ ʶ˄ʱˊʶˍˇʽ ʱ˄ʻˊ˖ˉˇʽ ʰˉˇʲʽʲʱˋˍʹˁʰ˄ ˋˍʹ˄ ˁˇˊˎ˒ʺ ˁʱˉˇʽˇˎ ʲˇˎ˄ˇˏ

Noah's Ark,  Aurelio Luini, 16th century
The flood (Deucalion and Pyrra) 

P. Merwart, 19th century 
Delugetablet of the Gilgamesh epic 

in Akkadian

ʆˇ ʷˉˇˌ ˍˇˎ ɱˁʽ˂ʴˁʰ˃ʷˌ
ɾʶˋˇˉˇˍʰ˃ʾʰ όоʹ˔ʽ˂ʽʶˍʾʰ ˉΦʋΦύ

ɶ ˁʽʲ˖ˍˈˌ ˍˇˎ ɿ˗ʶ
ɱʷ˄ʶˋʽˌ όˍʷ˂ˇˌ нʹˌ̝ ʽ˂ʽʶˍʾʰˌ ˉΦʋΦύ

ɲʶˎˁʰ˂ʾ˖˄ ˁʰʽ ʃˏˊˊʰ
ɮˉˇ˂˂ˈʵ˖ˊˇˌ όˍʷ˂ˇˌ мʹˌ̝ ʽ˂ʽʶˍʾʰˌ ˉΦʋΦύ

о ʶˁΦ ˔ˊˈ˄ʽʰ ˉˊʽ˄                                                                                                            оллл ˉΦʋΦ                                          ɴˍˇˌ м                                                                    мпфн ˃ΦʋΦ

млллл ˉΦʋΦ                                                                                           птс ˃ΦʋΦ                                                        мтуф ˃ΦʋΦ                                                      ˋʺ˃ʶˊʰ
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ʋˊˇ˄ʽˁʺ ʶ˅ʷ˂ʽ˅ʹ ˋˍʱʻ˃ʹˌ ʻʱ˂ʰˋˋʰˌ

ɳˏ˒ˇˊʹ ʹ˃ʽˋʷ˂ʹ˄ˇˌ. 
ʃˊ˗ˍʶˌ 

ˇˊʴʰ˄˖˃ʷ˄ʶˌ 
ˁˇʽ˄˖˄ʾʶˌ (11 500 

ʷˍʹ ˉˊʽ˄)

ɳʴˁʰʻʾʵˊˎˋʹ ˉˊ˗ˍ˖˄ ˉˇ˂ʽˍʽˋ˃˗˄ ˋʶ ʰ˂˂ˇˎʲʽʰˁʷˌ 

ˉʶʵʽʱʵʶˌ ˉˇˍʰ˃˗˄ (7 500-4 500 ̫ ˍʹ ˉˊʾ˄)

ɼʰˍʱˁ˂ˎˋʹ ˍˇˎ ʃʶˊˋʽˁˇˏ ˁˈ˂ˉˇˎ (9 000 ̫ ˍʹ ˉˊʽ˄)

ʋˊˇ˄ʽˁʺ ʶ˅ʷ˂ʽ˅ʹ 
ʻʶˊ˃ˇˁˊʰˋʾʰˌ όɱˊˇʽ˂ʰ˄ʵʾʰύ

ʃˊʽ˄ ʰˉˈ нл ллл ˔ˊˈ˄ʽʰ ʹ ˋˍʱʻ˃ʹ ˍʹˌ 
ʻʱ˂ʰˋˋʰˌ ʺˍʰ˄  Ϥмол m ̝ ʰ˃ʹ˂ˈˍʶˊʰ 

ζɳˉʶʽʵʺ ˈ˃˖ˌ ʷʴʽ˄ʰ˄ ˉˇ˂ˏ ˁʰˍʰˁ˂ˎˋ˃ˇʾ
ˋˍʹ ʵʽʱˊˁʶʽʰ ˍ˖˄ фллл ʶˍ˗˄ όˍˈˋʰ 
ˉʷˊʰˋʰ˄ ʰˉˈ ˍˈˍʶ ˃ʷ˔ˊʽ ˋʺ˃ʶˊʰύ ˍˇ 
˔˗˃ʰ ʰˉˇ˃ʰˁˊˎ˄ˈˍʰ˄ ʰˉˈ ˍʰ 
ˎ˕˗˃ʰˍʰΧη
ʃ˂ʱˍ˖˄Σ ɼˊʽˍʾʰˌ мммʰ

ʃˈˍʶ ʰ˄ʰˉˍˏ˔ʻʹˁʰ˄ ˇʽ ˉˊ˗ˍˇʽ 
ˉˇ˂ʽˍʽˋ˃ˇʾΤ

Homo Sapiens
(300 000 ̫ ˍʹ ˉˊʽ˄)

ʁ˃ʽ˂ʾʰ 
(50 000 ̫ ˍʹ ˉˊʽ˄) ɲΦ ɼˇˎˍˋˇʴʽʱ˄˄ʹˌΣ ʆˇ ˁ˂ʾ˃ʰ ʰ˂˂ʱʸʶʽ Χ ʶʵ˗ ˁʰʽ пΦр 

ʵʽˋʶˁʰˍˇ˃˃ˏˊʽʰ ˔ˊˈ˄ʽʰΣ ʆˇ ˁ˂ʾ˃ʰ ˍʹˌ ʴʹˌΥ ʰ˂˂ʱʸʶʽ ʺ ˍˇ 
ʰ˂˂ʱʸˇˎ˃ʶΤΣ ɮʻʺ˄ʰΣ 
http://dx.doi.org/10.13140/RG.2.2.24054.19524Σ ʅˏ˂˂ˇʴˇˌ 
ʰˉˇ˒ˇʾˍ˖˄ MassachusettsInstitute of TechnologyΣ ʅˏ˂˂ˇʴˇˌ 
ʰˉˇ˒ˇʾˍ˖˄ Universityof MichiganΣ ɮʻʺ˄ʰΣ нлммΦ

о ʶˁΦ ˔ˊˈ˄ʽʰ ˉˊʽ˄                                                                                                            оллл ˉΦʋΦ                                          ɴˍˇˌ м                                                                    мпфн ˃ΦʋΦ

млллл ˉΦʋΦ                                                                                           птс ˃ΦʋΦ                                                        мтуф ˃ΦʋΦ                                                      ˋʺ˃ʶˊʰ
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ʃˇˎ ʰ˄ʰˉˍˏ˔ʻʹˁʰ˄ ˇʽ ˉˊ˗ˍˇʽ ˉˇ˂ʽˍʽˋ˃ˇʾΤ

MarkonisΣ ʇΦΣ Stochastic Investigation of Large-Scale Hydroclimatic Correlations over the ɾediterranean, Phd thesis,2015

ɮ˄ʰˁʰˍʰˋˁʶˎʺ ˁ˂ʾ˃ʰˍˇˌ ʻʶˊ˃ˇˁˊʰˋʾʰˌ ˁʰʽ ˁʰˍʰˁˊʺ˃˄ʽˋʹˌ ʴʽʰ ˍʹ ɾʶˋˈʴʶʽˇ όмлΦллл ʷˍʹύ

о ʶˁΦ ˔ˊˈ˄ʽʰ ˉˊʽ˄                                                                                                            оллл ˉΦʋΦ                                          ɴˍˇˌ м                                                                    мпфн ˃ΦʋΦ

млллл ˉΦʋΦ                                                                                           птс ˃ΦʋΦ                                                        мтуф ˃ΦʋΦ                                                      ˋʺ˃ʶˊʰ
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Âʂˍʰ˄ ˇ ˉ˂ʹʻˎˋ˃ˈˌ ʰˎ˅ʺʻʹˁʶ όˁʰʽ ʹ ˋˍʱʻ˃ʹ ˍʹˌ ʻʱ˂ʰˋˋʰˌ ˋˍʰ˃ʱˍʹˋʶ ˄ʰ ʰ˄ʶʲʰʾ˄ʶʽύ ˇʽ ˁˇʽ˄ˈˍʹˍʶˌ ʶ˅ʰˉ˂˗ʻʹˁʰ˄ ˋˍʽˌ ʰ˂˂ˇˎʲʽʰˁʷˌ ˉʶʵʽʱʵʶˌ˃ʁ ʴʱ˂˖˄ 
ˉˇˍʰ˃˗˄Φ ɶ ʶˉˇ˔ʺ ʰˎˍʺ ό7500 ̫ ˖ˌ 4500 ̄ ΦʋΦύΣ ˇ˄ˇ˃ʱʸʶˍʰʽ ɿʶˇ˂ʽʻʽˁʹ ʶˉʰ˄ʱˋˍʰˋʹ 

ʃˇˎ ʰ˄ʰˉˍˏ˔ʻʹˁʰ˄ ˇʽ ˉˊ˗ˍˇʽ ˉˇ˂ʽˍʽˋ˃ˇʾΤ 

Âɼʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ɿʶˇ˂ʽʻʽˁʺˌ ˉʶˊʽˈʵˇˎ ˁʰʽ ˃ʶˍʱ 
ˍʹ˄ ˍʶ˂ʶˎˍʰʾʰ ʶˉˇ˔ʺ ˍ˖˄ ˉʰʴʶˍ˗˄˖˄Σ ˇ˃ʱʵʶˌ 
ʰ˄ʻˊ˗ˉ˖˄ ˋˎʴˁʶ˄ˍˊ˗ʻʹˁʰ˄ ˋʶ ˃ʾʰ ˂ˇ˒˗ʵʹ ʸ˗˄ʹ 
ˉˇˎ ʶˁˍʶʾ˄ʶˍʰʽ ʰˉˈ ˍʹ ˋʹ˃ʶˊʽ˄ʺ ʅˎˊʾʰ ˃ʷ˔ˊʽ ˍʰ ˈˊʹ 
ˍˇˎ ɵʱʴˊˇˎΦ ʅʶ ʰˎˍʺ˄ ˍʹ˄ ˉʶˊʽˇ˔ʺ ˇʽ ˔ʶʽ˃ʶˊʽ˄ʷˌ 
ʲˊˇ˔ˇˉˍ˗ˋʶʽˌ ʶˎ˄ˇˇˏˋʰ˄ ˍʹ˄ ʰ˄ʱˉˍˎ˅ʹ ʰˎˍˇ˒ˎ˗˄ 
ʵʹ˃ʹˍˊʽʰˁ˗˄ ˈˉ˖ˌ ˁˊʽʻʱˊʽ ˁʰʽ ˋʽˍʱˊʽ ˁʰʽ ˋʺ˃ʶˊʰ 
ʶʾ˄ʰʽ ʴ˄˖ˋˍʺ ˇ˄ˇ˃ʱʸʶˍʰʽ ʶˏ˒ˇˊʹ ʹ˃ʽˋʷ˂ʹ˄ˇˌ όFertile 
crescent) 

Âʃʶˊʾˉˇˎ ˋˍˇ 9000 ̄ ΦʋΦ, ̍ ˍʰ˄ ˍˇ ˁ˂ʾ˃ʰ ˋ˔ʶʵˈ˄ 
ˋˍʰʻʶˊˇˉˇʽʺʻʹˁʶ ˇʽ ˉˊ˗ˍˇʽ ˁʱˍˇʽˁˇʽ ʱˊ˔ʽˋʰ˄ ˄ʰ 
ˁʰ˂˂ʽʶˊʴˇˏ˄ ʵʹ˃ʹˍˊʽʰˁʱ.ɮˎˍʷˌ ˇʽ ˉˊ˗ˍʶˌ 
ˁˇʽ˄ˈˍʹˍʶˌ h ˄ʷˉˍˎ˅ʰ˄ ˁʰ˂˂ʽʶˊʴʹˍʽˁʷˌ ˃ʶʻˈʵˇˎˌΣ 
ʶ˅ʹ˃ʷˊ˖ˋʰ˄ ʸ˗ʰ ˁʰʽ ˁʰˍʰˋˁʶˏʰˋʰ˄ ˍʰ ˉˊ˗ˍʰ 
ˎʵˊʰˎ˂ʽˁʱ ʷˊʴʰ

о ʶˁΦ ˔ˊˈ˄ʽʰ ˉˊʽ˄                                                                                                            оллл ˉΦʋΦ                                          ɴˍˇˌ м                                                                    мпфн ˃ΦʋΦ

млллл ˉΦʋΦ                                                                                           птс ˃ΦʋΦ                                                        мтуф ˃ΦʋΦ                                                      ˋʺ˃ʶˊʰ
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ʃˇˎ ʰ˄ʰˉˍˏ˔ʻʹˁʰ˄ ˇʽ ˉˊ˗ˍˇʽ ˉˇ˂ʽˍʽˋ˃ˇʾΤ 

о ʶˁΦ ˔ˊˈ˄ʽʰ ˉˊʽ˄                                                                                                            оллл ˉΦʋΦ                                          ɴˍˇˌ м                                                                    мпфн ˃ΦʋΦ

млллл ˉΦʋΦ                                                                                           птс ˃ΦʋΦ                                                        мтуф ˃ΦʋΦ                                                      ˋʺ˃ʶˊʰ
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ɳ˂ʶʴ˔ˈ˃ʶ˄ʹ ˔ˊʺˋʹ ˍʹˌ ˒˖ˍʽʱˌ
1.7 -0.2  ʁ ˁΦ ˔ˊˈ˄ʽʰ ˉˊʽ˄

ɽʾʻʽ˄ʰ ʶˊʴʰ˂ʶʾʰ
2-3 ʁ ˁΦ ˔ˊˈ˄ʽʰ ˉˊʽ˄

ʆˊˇ˔ˈˌ
4000-5000 ̄ ΦʋΦ

Á ʆʰ ˉˊ˗ˍʰ ˔ˊˈ˄ʽʰ ʶˉʽʲʽ˗ˋʰ˃ʶ ˖ˌ ˍˊˇ˒ˇˋˎ˂˂ʷˁˍʶˌˍʹˌ ˒ˎˋʽˁʺˌ ˔˂˖ˊʾʵʰˌ ˁʰʽ ˍʹˌ ˄ʶˁˊʺˌ -ˋˁˇˍ˖˃ʷ˄ʹˌ ʰˉˈ 
ʱ˂˂ˇˎˌ-ˉʰ˄ʾʵʰˌ

Á ɳˉʽ˂ʷʴʰ˃ʶ ʴˈ˄ʽ˃ʶˌ ˋʶ ˉʰ˄ʾʵʰ ˁʰʽ ˔˂˖ˊʾʵʰ ˉʶˊʽˇ˔ʷˌ ˁʰʽ ˍʽˌ ʰˋ˒ʰ˂ʷˋˍʶˊʶˌ ˗ˊʶˌ ʴʽʰ ˍʹ˄ ʰ˄ʰʸʺˍʹˋʹ ˍʹˌ 
ˁʰʻʹ˃ʶˊʽ˄ʺˌ ˍˇˎˌ ˍˊˇ˒ʺˌΣ ˃ʶ о ʷ˖ˌ р ˗ˊʶˌ ʵˇˎ˂ʶʽʱˌΣ όʽʵʽʰʾˍʶˊʰ ˃ʶʽ˖˃ʷ˄ˇ ˖ˊʱˊʽˇύ

Á ɵˇˏˋʰ˃ʶ ˁʰˍʱ ˇʽˁˇʴʷ˄ʶʽʶˌΣ -ʴˇ˄ʶʾˌ ˁʰʽ ˉˊˇˋˍʰˍʶˎˈ˃ʶ˄ʰ ˉʰʽʵʽʱ-ˋˍʽˌ ˇˉˇʾʶˌ ˃ˉˇˊˇˏˋʰ˄ ʾˋ˖ˌ ˄ʰ ˉˊˇˋˍʶʻˇˏ˄ 
ˁʰʽ ʴˎ˄ʰʾˁʶˌ ˃ʶ ˉʰʽʵʽʱΣ ˉˇˎ ʶʾ˔ʰ˄ ˔ʱˋʶʽ ˍˇ ˋˏ˄ˍˊˇ˒ˈ ˍˇˎˌ

ɶ ˍʶ˔˄ˇ˂ˇʴʾʰ ˋˍʹ˄ ˉˊˇʿˋˍˇˊʾʰ 

~1000 ̄ ΦʋΦ

ɳˉˇ˔ʺ ˍˇˎ ˔ʰ˂ˁˇˏ-
ʶˉˇ˔ʺ ˍˇˎ ˋʽʵʺˊˇˎ

3000-1000 ̄ ΦʋΦ

ɯʵˊʶˎˋʹ(Shaduf)
4000 ̄ ΦʋΦ

ʀʰ˄ʻˈˉˇˎ˂ˇˌ ɸΦΣ ʄʷˁʲʽʶ˃ ˃ʶ 
ˁˊʶˋʷ˄ˍˇΣ ʶˁʵ. 
ʃʰ˄ʶˉʽˋˍʹ˃ʽʰˁʷˌ ʁ ˁʵˈˋʶʽˌ 
ɳΦɾΦʃΦΣ ɮʻʺ˄ʰ нлму 

ɱΦ ɼˎˊʽʰˁˈˉˇˎ˂ˇˌΣɾʹ˔ʰ˄ʽˋ˃ˇʾ 
ʰ˄ˏ˕˖ˋʹˌ ˄ʶˊˇˏ ˋˍˇ˄ ʰˊ˔ʰʾˇ 
ˁˈˋ˃ˇΣ MScthesis, 
ɹˇˏ˄ʽˇˌ2015.

о ʶˁΦ ˔ˊˈ˄ʽʰ ˉˊʽ˄                                                                                                            оллл ˉΦʋΦ                                          ɴˍˇˌ м                                                                    мпфн ˃ΦʋΦ

млллл ˉΦʋΦ                                                                                           птс ˃ΦʋΦ                                                        мтуф ˃ΦʋΦ                                                      ˋʺ˃ʶˊʰ
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ɮˉˇʴˊʰ˒ʺ ˋʽˍʹˊ˗˄ ˋʶ ˉˊ˗ʽ˃ʹ ˉʽˁˍˇʴˊʰ˒ʽˁʺʴˊʰ˒ʺ
ˉʶˊ. 3.200 ̄ ΦʋΦΣ ɰˊʶˍʰ˄ʽˁˈ ɾˇˎˋʶʾˇΣ ɽˇ˄ʵʾ˄ˇΦ

ʃʽ˄ʰˁʾʵʰ ˋ˒ʹ˄ˇʶʽʵˇˏˌ ʴˊʰ˒ʺˌ ˃ʶ ʰˉˇʴˊʰ˒ʺ 
ˉˇˋˇˍʺˍ˖˄ ˁˊʽʻʰˊʽˇˏΣ ʁˎˊˇˏˁΣ ˉʶˊΦ нулл ˉΦʋΦΣ 
ɰˊʶˍʰ˄ʽˁˈ ɾˇˎˋʶʾˇΣ ɽˇ˄ʵʾ˄ˇΦ

ɮʾʴˎˉˍˇˌΣ ʽʶˊˇʴ˂ˎ˒ʽˁʺ ʴˊʰ˒ʺΣ ˉʶˊ. 3000 ̄ ΦʋΦ

ʁ hˊ˔ʰʽˈˍʶˊˇˌΣ ˋˏ˃˒˖˄ʰ ˃ʶ ˍʽˌ ˃ʷ˔ˊʽ ˋʺ˃ʶˊʰ ʴ˄˗ˋʶʽˌ ˃ʰˌΣ ʴˊʰˉˍˈˌ ˂ˈʴˇˌ ʶʾ˄ʰʽ ʹ˂ʽˁʾʰˌ рΦолл 
ʶˍ˗˄ ˉʶˊʾˉˇˎΦ ɳ˒ʶˎˊʷʻʹˁʶ ʴʽʰ ˄ʰ ˋˍʹˊʾ˅ʶʽ ʵʽʰ˔ʶʽˊʽˋˍʽˁʱ ˁ ʰʽ ʵʽˇʽˁʹˍʽˁʱ ˍʹ˄ ʱˊ˔ˇˎˋʰ ˍʱ˅ʹ ˍ˖˄ 
ʅˇˎ˃ʶˊʾ˖˄ ˉˇˎ ʷʵˊʶˎʶ ˋˍʹ˄ ˉˈ˂ʹ ʁˎˊˇˏˁˍʹˌ ˄ˈˍʽʰˌ ɾʶˋˇˉˇˍʰ˃ʾʰˌ, ̱ ʹ˄ ʰˊ˔ʰʽˈˍʶˊʹ ˉˎ ˁ˄ʺ 
ˋˎʴˁʰˍˇʾˁʹˋʹ ʰ˄ʻˊ˗ˉ˖˄Φ 

ɱˊʰˉˍˈˌ ˂ˈʴˇˌ ˁʰʽ ʰ˄ʰˍˇ˂ʺ ˍʹˌ ɹˋˍˇˊʾʰˌ

ʀʰ˄ʻˈˉˇˎ˂ˇˌ ɸΦΣ ʄʷˁʲʽʶ˃ ˃ʶ ˁˊʶˋʷ˄ˍˇΣ ʶˁʵ. 
ʃʰ˄ʶˉʽˋˍʹ˃ʽʰˁʷˌ ʶˁʵˈˋʶʽˌ ɳΦɾΦʃΦΣ ɮʻʺ˄ʰ нлму
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24



ü ʅˍʰ ˉˊ˗ˍʰ ˋˍʱʵʽʰ ˍ˖˄ ˉˇ˂ʽˍʽˋ˃˗˄Σ ˇʽ ʶ˅ʹʴʺˋʶʽˌ ˉˇˎ ʵʾ˄ˇ˄ˍʰ˄ ʴʽʰ ˍˇ ˍʽ ˉˊˇˁʰ˂ˇˏˋʶ ˍʰ ˒ˎˋʽˁʱ ˒ʰʽ˄ˈ˃ʶ˄ʰ ʺˍʰ˄ ˃ˎʻˇ˂ˇʴʽˁʷˌΣ ʵʹ˂ʰʵʺ ˎˉʶ́˒ ˎˋʽˁʷˌΦ
ü ʁʽ ʰ˄ʰ˄ʶ˗ˋʽ˃ˇʽ ˒ˎˋʽˁˇʾ ˉˈˊˇʽ ό˄ʶˊˈΣ ʱ˄ʶ˃ˇˌΣ ʺ˂ʽˇˌύΣ ʰ˅ʽˇˉˇʽʺʻʹˁʰ˄ ˋʶ ˋʹ˃ʰ˄ˍʽˁˈ ʲʰʻ˃ˈ ʰˉˈ ˍˇˎˌ ʰˊ˔ʰʾˇˎˌ ˉˇ˂ʽˍʽˋ˃ˇˏˌΣ ˃ʶ ʶ˒ʶˎˊʷˋʶʽ̩Σ ˍʶ˔˄ˇ˂ˇʴʽˁʷˌ ʶ˒ʰˊ˃ˇʴʷˌ ˁʰʽ ˍʶ˔˄ʽˁʱ 
ʷˊʴʰΦ ɴˍˋʽ ˇʽ ʰˊ˔ʰʾʶˌ ˁˇʽ˄˖˄ʾʶˌ ˔ˊʹˋʽ˃ˇˉˇʽˇˏˋʰ˄ ˍʰ ʵʽʰʻʷˋʽ˃ʰ ˄ʶˊʱ ˃ʽʰˌ ˉʶˊʽˇ˔ʺˌ ʴʽʰ ˏʵˊʶˎˋʹ ˁʰʽ ʱˊʵʶˎˋʹΣ ˍˇ ʰʽˇ˂ʽˁˈ ʵˎ˄ʰ˃ʽˁˈ ˋˍʰ ʽˋˍʽˇ˒̍ˊʰ ˍˇˎˌΣ ˁʰʽ ˍʹ˄ ʹ˂ʽʰˁʺ ʶ˄ʷˊʴʶʽʰ ʴʽʰ ˍʹ˄ 
ʻʷˊ˃ʰ˄ˋʹ ˁʰʽ ˒˖ˍʽˋ˃ˈ ˍ˖˄ ˋˉʽˍʽ˗˄ ˍˇˎˌΦ 

ü ʅˍʹ ˋˎ˄ʷ˔ʶʽʰ ˇʽ ʱ˄ʻˊ˖ˉˇʽ ʶ˅ʰˊˍʺʻʹˁʰ˄ ˋʹ˃ʰ˄ˍʽˁʱ ʰˉˈ ˍʹ ˔ˊʺˋʹ ˍ˖˄ ˒ˎˋʽˁ˗˄ ˉˈˊ˖˄ ˁʰʽ ʰ˄ʷˁˎ˕ʶ ʹ ʰ˄ʱʴˁʹ ˄ʰ ʶ˅ʹʴʹʻˇˏ˄ ˍʰ ˋ˔ʶˍʽˁʱ ˎʵˊˇ˃ʶˍʶ˖ˊˇ˂ˇʴʽˁʱ˒ʰʽ˄ˈ˃ʶ˄ʰ ˃ʶ ˒ˎˋʽˁˇˏˌ 
˄ˈ˃ˇˎˌΣ ˗ˋˍʶ ˄ʰ ʶʾ˄ʰʽ ˉʽˇ ˉˊˇʲ˂ʷ˕ʽ˃ʰΦ ɶ ˁʰˍʰ˄ˈʹˋʹ ˍʹˌ ˔˖ˊˇ-˔ˊˇ˄ʽˁʺˌ ˃ʶˍʰʲˇ˂ʺˌ ˍʹˌ ʲˊˇ˔ʺˌΣ ˍʹˌ ˊˇʺˌ ˍ˖˄ ˉˇˍʰ˃˗˄Σ ˍˇˎ ʰ˄ʷ˃ˇˎ ˁʰʽ ˍʹˌ ʴ˖˄ʾʰˌ ˍ˖˄ ʹ˂ʽʰˁ˗˄ ʰˁˍʽ˄˗˄ ʺˍʰ˄ 
ʰˉʰˊʰʾˍʹˍʹ ʴʽʰ ˍʹ ʵʽʰ˔ʶʾˊʽˋʹ ˋʹ˃ʰ˄ˍʽˁ˗˄ ʵˊʱˋʶ˖˄ ˈˉ˖ˌ ʹ  ʱˊʵʶˎˋʹΣ ˇʽ ʻʰ˂ʱˋˋʽʶˌ ˃ʶˍʰ˒ˇˊʷˌΣ ʹ  ˔˖ˊˇʻʷˍʹˋʹˍ˖˄ ˇʽˁʽˋ˃˗˄ ˁΦʰ

ɳˉʽˋˍʺ˃ʹ ˁʰʽ ˍʶ˔˄ˇ˂ˇʴʾʰ ˋˍʹ˄ ɮˊ˔ʰʾʰ ˉʶˊʾˇʵˇ
Raffaello, conciliodeglidei

о ʶˁΦ ˔ˊˈ˄ʽʰ ˉˊʽ˄                                                                                                            оллл ˉΦʋΦ                                          ɴˍˇˌ м                                                                    мпфн ˃ΦʋΦ
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ü ʁʽ ˉˊ˗ˍʶˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʷˌ ʰˉˈ˕ʶʽˌ ˋ˔ʶˍʽˁʷˌ ˃ʶ ˍʰ ˎʵˊˇ˃ʶˍʶ˖ˊˇ˂ˇʴʽˁʱ˒ʰʽ˄ˈ˃ʶ˄ʰ ʵʽʰˍˎˉ˗ʻʹˁʰ˄ ˉʶˊʾ ˍˇ˄ сˇʰʽ˗˄ʰ  ˉΦʋΦ ʰˉˈ ˍˇˎˌ  ɺ˖˄ʶˌ ˒ʽ˂ˈˋˇ˒ˇˎˌ όɸʰ˂ʺˌΣ ɮ˄ʰ˅ʾ˃ʰ˄ʵˊˇˌΣ 
ɮ˄ʰ˅ʽ˃ʷ˄ʹˌΣ ʀʶ˄ˇ˒ʱ˄ʹˌΣ ɮ˄ʰ˅ʰʴˈˊʰˌύΦ ɮˎˍˇʾ ˈˊʽˋʰ˄ ˍˇ˄ ˎʵˊˇ˂ˇʴʽˁˈ ˁˏˁ˂ˇ ˁʰʽ ʷʵ˖ˋʰ˄ ˂ˇʴʽˁʷˌ ʶ˅ʹʴʺˋʶʽˌ ʴʽʰ ˍˇˎˌ ʰ˄ʷ˃ˇˎˌΣ ˍʰ ˄ʷ˒ʹΣˍʰˁʰˍʰˁˊʹ˃˄ʾˋ˃ʰˍʰΣ ˍˇ ˇˎˊʱ˄ʽˇ ˍˈ˅ˇΣ ˍʹ˄ 
ʰˋˍˊʰˉʺ ˁʰʽ ˍˇ˄ ˁʶˊʰˎ˄ˈΦ 

ü ʅˍˇˎˌ ʶˉˇ˃ʷ˄ˇˎˌ ʰʽ˗˄ʶˌ ɴ˂˂ʹ˄ʶˌ ˒ʽ˂ˈˋˇ˒ˇʽ όɮˊʽˋˍˇˍʷ˂ʹˌΣ ɸʶˈ˒ˊʰˋˍˇˌΣ  ɳˉʾˁˇˎˊˇˌ ύ  ʵʽʶˊʶˏ˄ʹˋʰ˄ ˉʶˊʽˋˋˈˍʶˊˇ ˍʽˌ ˎˉʱˊ˔ˇˎˋʶˌ ʻʶ˖ˊʾʶˌΣʁ˄ ˗ ˋˎ˄ʷʲʰ˂ʰ˄ ˋˍʹ˄ ˇˊʴʱ˄˖ˋʹ ˍʹˌ 
ˎˉʱˊ˔ˇˎˋʰˌ ʴ˄˗ˋʹˌ ˁʰʽ ˍʹ ʵʹ˃ʽˇˎˊʴʾʰ ˍʹˌ ʶˉʽˋˍʹ˃ˇ˄ʽˁʺˌ ˃ʶʻˈʵˇˎ.

ü ɼʰˍʱ ˍʹ˄ ɳ˂˂ʹ˄ʽˋˍʽˁʺ ˉʶˊʾˇʵˇ ʹ ʶˉʽˋˍʺ˃ʹ ʲʰˋʾʸʶˍʰʽ ˉʶˊʽˋˋˈˍʶˊˇ ˋˍʰ ˃ʰʻʹ˃ʰˍʽˁʱ ˁʰʽ ˍʹ ˒ˎˋʽˁʺ όɳˎˁ˂ʶʾʵʹˌΣ ɮˊ˔ʽ˃ʺʵʹˌΣ ɮˉˇ˂˂˗˄ʽˇˌΣɮˊʾˋˍʰˊ˔ˇˌΣ ɳˊʰˍˇˋʻʷ˄ʹˌύΦ  ʁ ɷˊ˖˄ ʻʶ˃ʶ˂ʾ˖ˋʶ 
ʰˊˁʶˍʷˌ ʷ˄˄ˇʽʶˌ ˒ˎˋʽˁʺˌ ˃ʶ ʶˊ˃ʹ˄ʶʾʶˌ ʰˉˇʵʶˁˍʷˌ ˖ˌ ˋʺ˃ʶˊʰΣ ʰ˄ʷˉˍˎ˅ʶ ˉʶʽˊʰ˃ʰˍʽˁʺ ˃ʷʻˇʵˇΣ ʶ˄˗ ʶʾ˔ʶ ˍʹ˄ ʽˁʰ˄ˈˍʹˍʰ ˄ʰ ˃ʶˍʰˍˊʷˉʶʽ ˍʹ˄ ʻʶ˖ˊʹˍʽˁʺ ʴ˄˗ˋʹ ˍˇˎ ˋʶ ˍʶ˔˄ˇ˂ˇʴʾʰ ˁʰʽ 
ʶ˒ʶˏˊʶ ˍʹ˄ ˉˊ˗ˍʹ ʰˍ˃ˇ˃ʹ˔ʰ˄ʺΦ

ɳˉʽˋˍʺ˃ʹ ˁʰʽ ˍʶ˔˄ˇ˂ˇʴʾʰ ˋˍʹ˄ ɮˊ˔ʰʾʰ ˉʶˊʾˇʵˇ
Raffaello, conciliodeglidei

о ʶˁΦ ˔ˊˈ˄ʽʰ ˉˊʽ˄                                                                                                            оллл ˉΦʋΦ                                          ɴˍˇˌ м                                                                    мпфн ˃ΦʋΦ
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ʅˍʹ ˋˎ˄ʷ˔ʶʽʰ ʶˉʽ˄ˇʺʻʹˁʰ˄ ˃ʹ˔ʰ˄ʽˋ˃ˇʾ ˈˉˇˎ 
ʹ ʰ˄ˏ˕˖ˋʹ ʴʽ˄ˈˍʰ˄ ˃ʶ ˉʰˊˇ˔ʺ ˎʵˊʰˎ˂ʽˁʺˌ 
ʶ˄ʷˊʴʶʽʰˌ

Shaduf (ɼʹ˂˗˄ʽˇύ
ɮˊ˔ʽˁʱ ʶˉʽ˄ˇʺʻʹˁʰ˄ ˃ʹ˔ʰ˄ʽˋ˃ˇʾ ˈˉˇˎ 
ʹ ʰ˄ˏ˕˖ˋʹ ʴʽ˄ˈˍʰ˄ ˃ʶ ˉʰˊˇ˔ʺ 
ʶ˄ʷˊʴʶʽʰˌ ʰˉˈ ʰ˄ʻˊ˗ˉˇˎˌ ʺ ʸ˗ʰ

ɳ˒ʶˎˊʷʻʹˁʶ ˋˍʹ ɾʶˋˇˉˇˍʰ˃ʾʰ ˍʹ˄ пʹ˔ʽ˂ʽʶˍʾʰ ˉΦʋΦ 
ɳ˄ʰˌ ˃ʷˋˇˌ ˊˎʻ˃ˈˌ ʰ˄ˏ˕˖ˋʹˌ ʶʾ˄ʰʽ 2.5 m3/d. 

ʋˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʰˁˈ˃ʹ ˁʰʽ ˋʺ˃ʶˊʰ ˋʶ ˉˇ˂˂ʷˌ ˉʶˊʽˇ˔ʷˌ

ɼˇ˔˂ʾʰˌ ˍˇˎ ɮˊ˔ʽ˃ʺʵʹ

Saqiya-ɮ˄ˏ˕˖ˋʹ ˃ʶ ˋˏˋˍʹ˃ʰ 
ˍˊˇ˔˗˄

ɮˊ˔ʰʾʰ ˉʶˊʾˇʵˇˌ, ̝ ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˎʵˊʰˎ˂ʽˁʱ ʷˊʴʰ
ɮ˄ˏ˕˖ˋʹ ˍˇˎ ˄ʶˊˇˏ 

ɿoriaόˎʵˊˇˍˊˇ˔ˈˌύ

H noria ʁ ˒ʶˎˊʷʻʹˁʶ ʰˉˈ 
ˍˇˎˌ ʄ˖˃ʰʾˇˎˌ ˍˇ˄ пˇ

ʰʽ˗˄ʰ ˉΦʋΦ 

Saqiya ̀ ˍʰ ɮˊʰʲʽˁʱ ˋʹ˃ʰʾ˄ʶʽ ζʰˎˍˈ ˉˇˎ ʵʾ˄ʶʽ ˄ʶˊˈηΦ 
ʁ˄ˇ˃ʱʸʶˍʰʽ ˁʰʽ ˉʷˊˋʽˁˇˌ ˍˊˈ˔ˇˌΦ ɳʽˋʺ˔ʻʹ ˋˍʹ˄ 

ɮʾʴˎˉˍˇ ʰˉˈ ˍˇˎˌ ʃˍˇ˂ʶ˃ʰʾˇˎˌ ˍˇ˄ оˇ ʰʽ˗˄ʰ ˉΦʋΦ
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ɮˊ˔ʰʾʰ ˉʶˊʾˇʵˇˌ, ̝ ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˎʵˊʰˎ˂ʽˁʱ ʷˊʴʰ
ɮ˄ˏ˕˖ˋʹ ˍˇˎ ˄ʶˊˇˏ 1.ʃʶˊʽˋˍˊˇ˒ʺ ˍˇˎ ˇˊʽʸˈ˄ˍʽˇˎ ˍˊˇ˔ˇˏ ˃ʶ ˍʹ ʵˏ˄ʰ˃ʹ ˍ˖˄ ʸ˗˖˄

2.ɾʷˍʰʵˇˋʹ ˍʹˌ ˉʶˊʽˋˍˊˇ˒ʺˌ ˋˍˇ ˁʰˍʰˁˈˊˎ˒ˇ ˍˊˇ˔ˈ
3.ʅˍˇ˄ ˁʰˍʰˁˈˊˎ˒ˇ ˍˊˇ˔ˈ ˎˉʱˊ˔ʶʽ ʰ˂ˎˋʽʵʰ ˃ʶ ʵˇ˔ʶʾʰ

ʁˊʽʸˈ˄ˍʽˇˌ ˍˊˇ˔ˈˌ

ɮ˄ˇʽ˔ˍˈˌ 
ʰʴ˖ʴˈˌ

ɮ˂ˎˋʾʵʰ ˃ʶ 
ˁˊʶ˃ʰˋ˃ʷ˄ʰ 
ʵˇ˔ʶʾʰ ˉˇˎ 
˒ˍʱ˄ʶʽ 
˃ʷ˔ˊʶʽ ˍˇ 
˄ʶˊˈ ˍˇˎ 
ˉʹʴʰʵʽˇˏ

ɯ˅ˇ˄ʰˌ ˃ʶˍʱʵˇˋʹˌ 
ˁʾ˄ʹˋʹˌ όʵʶ˄ ˒ʰʾ˄ʶˍʰʽύ

4.ʆʰ ʵˇ˔ʶʾʰ ˂ˈʴ˖ ˍʹˌ ˉʶˊʽˋˍˊˇ˒ʺˌ ˍˇˎ ˁʰˍʰˁˈˊˎ˒ˇˎ ˍˊˇ˔ˇˎ 
ʰ˄ʶʲʰʽ˄ˇˎ˄ ʴʶ˃ʱˍʰ ˃ʶ ˄ʶˊˇ ʰˉˈ ˍˇ ˉʹʴʱʵʽ

5.ʆʰ ʵˇ˔ʶʾʰ ʰʵʶʽʱʸˇˎ˄ ˋʶ ʰ˄ˇʽ˔ˍˈ ʰʴ˖ʴˈ ˉˇˎ ʲˊʽˋˁʶˍʰʽ ˁʱˍ˖ 
ʰˉˈ ˍˇ˄ ˁʰˍʰˁˈˊˎ˒ˇ ˍˊˇ˔ˈ

6.ʆˇ ˄ʶˊˈ ˃ʶˍʰ˒ʷˊʶˍʰʽ ˃ʶ ʲʰˊˏˍʹˍʰ ˋˍʹ˄ ˁʰ˂˂ʽʶˊʴʶʽʰ

ɼʰˍʰˁˈˊˎ˒ˇˌ 
ˍˊˇ˔ˈˌ

ɮ˄ˇʽ˔ˍˈˌ ʰʴ˖ʴˈɼ̩ʰ˂˂ʽʷˊʴʶʽʰ ɿʶˊˈ ˉʹʴʰʵʽˇˏ

Saqiya-ɮ˄ˏ˕˖ˋʹ ˃ʶ ˋˏˋˍʹ˃ʰ ˍˊˇ˔˗˄
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ɮˊ˔ʰʾʰ ˉʶˊʾˇʵˇˌ, ̝ ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˎʵˊʰˎ˂ʽˁʱ ʷˊʴʰ
ɮˉˇ˔ʷˍʶˎˋʹ 
ˇ˃ʲˊʾ˖˄

ʊ˖ˍˇʴˊʰ˒ʾʰ 
ɮΦ ɮʴʴʶ˂ʱˁʹˌ

ɼ˄˖ˋˋˈˌMohenjo Daro

ɳˏˊʽˉˇˌ ʰˊ˔ʰʾˇˎ ɸʶʱˍˊˇˎ όɴ˒ʶˋˇˌύ

ɼʰˋˋ˗ˉʹ
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ɮˊ˔ʰʾʰ ˉʶˊʾˇʵˇˌ, ̝ ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˎʵˊʰˎ˂ʽˁʱ ʷˊʴʰ
ɾʶˍʰ˒ˇˊʱ ˄ʶˊˇˏ
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ɮˊ˔ʰʾʰ ˉʶˊʾˇʵˇˌ, ̝ ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˎʵˊʰˎ˂ʽˁʱ ʷˊʴʰ
ʃʹʴʺ ˁʰʽ ˋʺˊʰʴʴʰ Gihonόɹʶˊˇˎˋʰ˂ʺ˃ύ

h ʲʰˋʽ˂ʽʱˌ ɳʸʶˁʾʰˌ ʴˏˊ˖ ˋˍˇ тлл ˉΦʋΦ ˁʰˍʰˋˁʶˏʰˋʶ 
ˎˉˈʴʶʽˇ ˁʰ˄ʱ˂ʽ ʴʽʰ ˄ʰ ˒ʷˊʶʽ ˄ʶˊˈ ʰˉˈ ˍʹ˄ ˉʹʴʺ ɱˁʽ˔ˈ˄ʷ˅˖ 
ʰˉˈ ˍʹ˄ ˉˈ˂ʹ ˋˍʹ˄ ʵʶ˅ʰ˃ʶ˄ʺ ʅʽ˂ˇʱ˃˃ʷˋʰ ˋˍʹ˄ ˉˈ˂ʹΦ ʆˇ 
˃ʺˁˇˌ ˍʹˌ ˋʺˊʰʴʴʰˌ ʶʾ˄ʰʽ роо ˃ʷˍˊʰ ˁʰʽ ʷʴʽ˄ʶ ˃ʶ 
ˍʰˎˍˈ˔ˊˇ˄ʹ ʵʽʱ˄ˇʽ˅ʹ ˁʰʽ ʰˉˈ ˍʰ ʵˏˇ ʱˁˊʰΦ ʁʽ ʶˊʴʱˍʶˌ 
ʰˁˇ˂ˇˏʻʹˋʰ˄ ˃ʽʰ ˒ˎˋʽˁʺ ˊ˖ʴ˃ʺ ˋˍˇ˄ ʲˊʱ˔ˇ ʴʽhˎˍˈ ˁʽ 
ʷˁʰ˄ʰ˄ пл҈ ˃ʶʴʰ˂ˏˍʶˊʹ ʵʽʰʵˊˇ˃ʺΦ  ɶ ˋʺˊʰʴʴʰ 
ʰ˄ʰˁʰ˂ˏ˒ʻʹˁʶ ˍˇ муул ˁʰʽ ʶʾ˄ʰʽ ˉˊˇˋʲʱˋʽ˃ʹˋˍˇ ˁˇʽ˄ˈΦ

ȰűɟŬɝŮɜ ɏŰɘ ŬɡŰɧɠ ɞ ȺɕŮəɑŬɠ Űɖɜ Ɏɜɤ ɏɝɞŭɞɜ Űɤɜ 

ɡŭɎŰɤɜ Űɞɡ ũɘɩɜ, əŬɘ ŭɘɖɨɗɡɜŮɜ ŬɡŰɎ əɎŰɤ ˊɟɞɠ 

ŭɡůɛɎɠ Űɖɠ ˊɧɚŮɤɠ ȹŬɓɑŭ. ȾŬɘ Ůɡɤŭɩɗɖ ɞ ȺɕŮəɑŬɠ 

Ůɘɠ ˊɎɜŰŬ ŰŬ ɏɟɔŬ ŬɡŰɞɨ. ɉɟɞɜɘəɎ, 2,  32:30 
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ʃʹʴʺ ˁʰʽ ˋʺˊʰʴʴʰ Gihonόɹʶˊˇˎˋʰ˂ʺ˃ύ

ʃʹʴʺΥ The impact of climate changes on the evolution of 
water supply works, in the region of Jerusalem, A. S. Issar 
and M. Zohar

ɮˊ˔ʰʾʰ ˉʶˊʾˇʵˇˌ, ̝ ʰˊʰˁˍʹˊʽˋˍʽˁʱ ˎʵˊʰˎ˂ʽˁʱ ʷˊʴʰ
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ɮˊ˔ʰʾʰ ˉʶˊʾˇʵˇˌ, ʁ ˉʽˋˍʺ˃ʹ ˁʰʽ ˍʶ˔˄ˇ˂ˇʴʾʰ
ɼʰʻʰˊʽˋ˃ˈˌ ˄ʶˊˇˏ
ʆʰ ˁʾ˄ʹˍˊʰ ʴʽʰ ˍˇ˄ ˁʰʻʰˊʽˋ˃ˈ ˄ʶˊˇˏ ˋˍˇˎˌ ʰˊ˔ʰʾˇˎˌ ˉˇ˂ʽˍʽˋ˃ˇˏˌ ʺˍʰ˄Υ όʰύ ʹ ʻˇ˂ˈˍʹˍʰΣ όʲύ ʹ ˇˋ˃ʺ ˁʰʽ όʴύ ʹ ˁʰˁʺ ʴʶˏˋʹ

ʅˍʹ˄ ʰˊ˔ʰʾˇ ˁˈˋ˃ˇ ˔ˊʹˋʽ˃ˇˉˇʽˇˏˋʰ˄ ˃ʽʰ ˋʶʽˊʱ ʰˉˈ ˍʶ˔˄ʽˁʷˌ 
ˈˉ˖ˌΥ 
1. ʵʶ˅ʰ˃ʶ˄ʷˌ ˁʰʻʾʸʹˋʹˌ όʶ˅ʰ˃˃˖ˍʷˌ) 
2. ˒ʾ˂ˍˊʰ ʰˉˈ ʱ˃˃ˇ ʺ ˏ˒ʰˋ˃ʰ
3. ʲˊʰˋ˃ˈˌ-ʲˏʻʽˋʹ ˁʰˎˍˇˏ ˃ʶˍʱ˂˂ˇˎ ʺ ʱ˃˃ˇˎ
4. ʷˁʻʶˋʹ ˋˍˇ˄ ʺ˂ʽˇ
5. ʰˉˇʻʺˁʶˎˋʹ ˋʶ ˔ʱ˂ˁʽ˄ʰ ʺ ʰˊʴˎˊʱ ˋˁʶˏʹ 
6. ˉˊˇˋʻʺˁʹ ˁˊʰˋʽˇˏ
7. ˉˊˇˋʻʺˁʹ ˁʱˊʲˇˎ˄ˇˎ ˋˍʽˌ ʵʶ˅ʰ˃ʶ˄ʷˌ ˄ʶˊˇˏ
8. ˉˊˇˋʻʺˁʹ ˋˍˎˉˍʹˊʾʰˌ-potassium alum(ʻʶʽʿˁˈʱ˂ʰˌ ˍˇˎ 

ˁʰ˂ʾˇˎ-ʰˊʴʽ˂ʾˇˎύ 
9. ˉˊˇˋʻʺˁʹ ʵʽʰ˒ˈˊ˖˄ ʲˇˍʱ˄˖˄

ϦΦΦΦ ˁʽ ʷ˔ʶʽ ˃ʱ˂ʽˋˍʰ ˃ʰʸʾ ˍˇˎ ˁʰʽ ˄ʶˊˈ ʰˉˈ ˍˇ˄ ˉˇˍʰ˃ˈ ʋˇʱˋˉʹ, 
ˉˇˎ ˍˊʷ˔ʶʽ ˉ˂ʱʽ ˋˍʰ ʅˇˏˋʰ ˁʰʽ ˉˇˎ ˃ˈ˄ˇ˄ ʰˉˈ ʰˎˍˈ˄ ˉʾ˄ʶʽ ˄ʶˊˈ 
ˇ ʲʰˋʽ˂ʽʱˌ ˁʽ ʰˉˈ ˁʰ˄ʷ˄ʰ˄ ʱ˂˂ˇ ˉˇˍʰ˃ˈΦʆˇ ˄ʶˊˈ ˍˇˎ ʋˇʱˋˉʹ, 
ʲˊʰˋ˃ʷ˄ˇΣ ˍˇ ˁˇˎʲʰ˂ˇˏ˄ ˃ʷˋʰ ˋʶ ʵˇ˔ʶʾʰ ʰˋʹ˃ʷ˄ʽʰ...", 
ɶˊˇʵˈˍˇˎ ɹˋˍˇˊʾʰʽ, 1.188

Ϧʇˉʱˊ˔ʶʽ ˈ˃˖ˌ ʷ˄ʰ ʶʾʵˇˌ ˄ʶˊˇˏΣ ˉˇˎ ˈˍʰ˄ ʵʶ˄ ʶʾ˄ʰʽ ˁʰʻʰˊˈΣ ʷ˔ʶʽ ʷ˄ʰ˄ ʰ˒ˊˈΣ ˋʰ˄ ˍˇ ˂ˇˎ˂ˇˏʵʽΣ ˉˇˎ ˁˇ˂ˎ˃ˉʱ ˋˍʹ˄ ʶˉʽ˒ʱ˄ʶʽʱ ˍˇˎΣ ˔ˊ˗˃ʰ̱̌ ˌ 
ˉʰˊˈ˃ˇʽˇˎ ˃ʶ ʰˎˍˈ ˍˇˎ ˃˖ʲ ʴˎʰ˂ʽˇˏΦ ɳʾ˄ʰʽ ˉʽˇ ʴ˄˖ˋˍˈ ˋˍʹ˄ ɮʻʺ˄ʰ ˁʰʽΣ ʰˉˈ ˍʰ ˃ʷˊʹ ˁʰʽ ˍʽˌ ˉʹʴʷˌ ˉˇˎ ʲˊʾˋˁʶˍʰʽΣ ˃ʶˍʰ˒ʷˊʶˍʰʽ ˋˍʹ˄ˉˈ˂ʹ 
ˁʰʽ ˋˍˇ˄ ʃʶʽˊʰʽʱ ʰ˂˂ʱΣ ˂ˈʴ˖ ˍʹˌ ˉˊˇʰ˄ʰ˒ʶˊʻʶʾˋʰˌ ʰʽˍʾʰˌΣ ˁʰ˄ʶʾˌ ʵʶ˄ ˍˇ ˉʾ˄ʶʽΣ ʰ˄ ˁʰʽ ˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʴʽʰ ˉ˂ˏˋʽ˃ˇ ˁʰʽ ʱ˂˂ˇˎˌ ˋˁˇˉˇˏˌΦ
ɱʽϥ ʰˎˍˈΣ ʴʽʰ ˄ʰ ʰˉˇ˒ˏʴˇˎ˄ ˍʽˌ ʰˊ˄ʹˍʽˁʷˌ ʶˉʽˉˍ˗ˋʶʽˌ ˍˇˎΣ ˉʾ˄ˇˎ˄ ˍˇ ˄ʶˊˈ ˍˇˎ ˉʹʴʰʵʽˇˏΦ ɰʽˍˊˇˏʲʽˇˌΣ ʃʶˊʾ ɮˊ˔ʽˍʶˁˍˇ˄ʽˁʺˌΣ ɰʽʲ˂ʾˇ уΣ с
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ɼʰʻʰˊʽˋ˃ˈˌ ˄ʶˊˇˏ
ɲʶ˅ʰ˃ʶ˄ʺ ˁʰʻʾʸʹˋʹˌ όPiscina limaria) ̀ ˍˇ ˎʵˊʰʴ˖ʴʶʾˇ Virgoˍʹˌ ʄ˗˃ʹˌ 

ʃʹʴʺΥ Angelakis, A.N.; Dercas, N.; Tzanakakis, V.A. Water Quality Focusing on the Hellenic 
World: From Ancient to Modern Times and the Future.Water2022 

ʊʾ˂ˍˊˇ 
όʰˉˈ ˏ˒ʰˋ˃ʰύ 
ˍˇˎ ɹˉˉˇˁˊʱˍʹ

ɮˊ˔ʰʾʰ ˉʶˊʾˇʵˇˌ, ʁ ˉʽˋˍʺ˃ʹ ˁʰʽ ˍʶ˔˄ˇ˂ˇʴʾʰ
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ɼʰʻʰˊʽˋ˃ˈˌ ˄ʶˊˇˏ

ʃʹʴʺΥ ɱΦ ɽ˗˂ˇˌΣ ʆˇ ɮ˄ʵˊʽʱ˄ʶʽˇˎʵˊʰʴ˖ʴʶʾˇ ɼˇˊʾ˄ʻˇˎ ˁʰʽ ʹ ˃ʶˍʰ˒ˇˊʱ ˍˇˎ ˄ʶˊˇˏ ˋˍʰ ʄ˖˃ʰʾˁʰ
˔ˊˈ˄ʽʰΣ ʃˇ˂ʽˍʽˋˍʽˁˈ ɺʵˊˎ˃ʰ ʁ˃ʾ˂ˇˎ ʃʶʽˊʰʽ˗ˌΣ нлмл

ɲʶ˅ʰ˃ʶ˄ʺ ˁʰʻʾʸʹˋʹˌ ˋʶ ˎʵˊʰʴ˖ʴʶʾˇ

ʅˎˋˁʶˎʺ ˁʰʻʰˊʽˋ˃ˇˏ ˄ʶˊˇˏ

ʆˇʽ˔ˇʴˊʰ˒ʾʰ ˋˍˇ˄ ˍʱ˒ˇ ˍˇˎ ɮ˃ʷ˄ˇ˒ʽˌII

1. ʆʰ ʰʽ˖ˊˇˏ˃ʶ˄ʰ 
ˋ˖˃ʰˍʾʵʽʰ ʰ˄ˍʽʵˊˇˏ˄ 
˃ʶ ˍʹ˄ ˋˍˎˉˍʹˊʾʰΦ

2. ɮˎ˅ʱ˄ʶʽ ˍˇ ʲʱˊˇˌ ˍˇˎˌ 
ʲˎʻʾʸˇ˄ˍʰʽ ˋˍˇ˄ 
ˉˎʻ˃ʷ˄ʰ ˍˇˎ ʵˇ˔ʶʾˇˎ

3. ʆˇ ˁʰʻʰˊˈ ˄ʶˊˈ 
ʰ˄ˍ˂ʶʾˍʰʽ ʰˉˈ ˍʹ˄ 
ʶˉʽ˒ʱ˄ʶʽʰ

ɮˊ˔ʰʾʰ ˉʶˊʾˇʵˇˌ, ʁ ˉʽˋˍʺ˃ʹ ˁʰʽ ˍʶ˔˄ˇ˂ˇʴʾʰ
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ɼʰʻʰˊʽˋ˃ˈˌ ˄ʶˊˇˏ ˋˍʹ ˄ʹˋʾʵʰ ɲʶˋˉˇˍʽˁˈ-ɮ˄ˍʾˉʰˊˇˌ

ɮˊ˔ʰʾʰ ˉʶˊʾˇʵˇˌ, ʁ ˉʽˋˍʺ˃ʹ ˁʰʽ ˍʶ˔˄ˇ˂ˇʴʾʰ

ɼˎˁ˂ʽˁʺ ʵʶ˅ʰ˃ʶ˄ʺ ʵʽʰ˃ʷˍˊˇˎ мм m ˁ ʰʽ ʲʱʻˇˎˌ м m.ʂʴˁˇˌΥ 95 m3

ɿˈˍʽˇ ˉˊˇ˂ʱˁʽˇʵʽʰˋˍʱˋʶ˖˄ оΦсϝнΦп m ˁ ʰʽ ʲʱʻˇˎˌ лΦрр m. 
ʂʴˁˇˌΥ 4.75 m3

ɰˈˊʶʽˇ ˉˊˇ˂ʱˁʽˇ
ʵʽʰˋˍʱˋʶ˖˄ рϝп m ˁ ʰʽ 
ʲʱʻˇˎˌ лΦур m. ʂʴˁˇˌΥ 17 
m3

ɲʶ˅ʰ˃ʶ˄ʺ ʵʽʰˋˍʱˋʶ˖˄ рΦрϝт 
m ˁ ʰʽ ʲʱʻˇˎˌ ˍˇˎ˂ʱ˔ʽˋˍˇ˄  
4 m. ʂʴˁˇˌΥ 154 m3

ɼˎˁ˂ʽˁʺ 
ʵʶ˅ʰ˃ʶ˄ʺ 

ɿˈˍʽˇ 
ˉˊˇ˂ʱˁʽˇ

ɰˈˊʶʽˇ 
ˉˊˇ˂ʱˁʽˇ

ɮʴ˖ʴˈˌ

ɮʴ˖ʴˈˌ

ɮʴ˖ʴˈˌ лΦрр ϝлΦп Ƴ ˁʰʽ ˏ˕ˇˌ лΦп m.
ɼ˂ʾˋʹ мл-11%. ʃʰˊˇ˔ʶˍʶˎˍʽˁˈˍʹˍʰ0.83 m3/s.
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ʆʶ˔˄ˇ˂ˇʴʽˁʱ ʶˉʽˍʶˏʴ˃ʰˍʰΥ ʰˉˇˋˍˊʰʴʴʽˋˍʽˁʱ ʷˊʴʰ ɼ˖ˉʰˀʵʰˌ

ɴˊʴˇ ʶˁˍˊˇˉʺˌ ˁʰʽ 
ˍʶ˔˄ʹˍˈ ˁʰ˄ʱ˂ʽ

ɮ˄ʱ˔˖˃ʰ

ɼʰˍʰʲˈʻˊʶˌ

ɳˁˍˊˇˉʺ ˍˇˎ ɰΦ ɼʹ˒ʽˋˇˏ ˁʰʽ ˍˇˎ ɾʷ˂ʰ˄ʰ ˉˊˇˌ ˍʽˌ ˁʰˍʰʲˈʻˊʶˌ h ˉˈ 
ˍˇˎˌ ɾʽ˄ˏʶˌ όмнˇˌ ʰʽ˗˄ʰˌ ˉΦʋΦύ

Å Kountouri, E., N. Petrochilos, N. Liaros, V. Oikonomou, D. Koutsoyiannis, N. Mamassis, N. Zarkadoulas, A. ±ǀǘǘ, H. Hadler, 
P. Henning, and T. ²ƛƭƭŜǊǎƘŅǳǎŜǊ, The Mycenaean drainage works of north Kopais, Greece: a new project incorporating 
surface surveys, geophysical research and excavation, Water Science and Technology: Water Supply, 13 (3), 710ς718, 
2013. http://dx.doi.org/10.2166/ws.2013.110  

Å Kambanis M (1893) Le ŘŜǎǎŝŎƘŜƳŜƴǘ du lac Copais par les anciens (The drainage of the Kopais lake by the ancients). 
Bulletin de Correspondance Hellenique 17, 322 - 342,

ʇˉˈʴʶʽʰ ˋʺˊʰʴʴʰ ʶˁˍˊˇˉʺˌ 
ˉˊˇˌ ˍˇ˄ ɳˎʲˇʿˁˈ όʹ˃ʽˍʶ˂ʺˌύ

ɮˊ˔ʰʾʰ ˉʶˊʾˇʵˇˌ

ɮ˄ʱ˔˖˃ʰ

о ʶˁΦ ˔ˊˈ˄ʽʰ ˉˊʽ˄                                                                                                            оллл ˉΦʋΦ                                          ɴˍˇˌ м                                                                    мпфн ˃ΦʋΦ

млллл ˉΦʋΦ                                                                                           птс ˃ΦʋΦ                                                        мтуф ˃ΦʋΦ                                                      ˋʺ˃ʶˊʰ

37

http://dx.doi.org/10.2166/ws.2013.110


ʆˇ ˉʽˇ ˒ʹ˃ʽˋ˃ʷ˄ˇ ˎʵˊʰˎ˂ʽˁˈ ʷˊʴˇ ˍʹˌ ʰˊ˔ʰʾʰˌ ɳ˂˂ʱʵʰˌ ʶʾ˄ʰʽ ˍˇ ˎʵˊʰʴ˖ʴʶʾˇ ˍʹˌ ʅʱ˃ˇˎΦ ʆˇ ˉʽˇ ʶ˄ˍˎˉ˖ˋʽʰˁˈ ˍ˃ʺ˃ʰ ˍˇˎ ˎʵˊʰʴ˖ʴʶʾˇˎ 
ʶʾ˄ʰʽ ˍˇ ɳˎˉʰ˂ʾ˄ʶʽˇˈˊˎʴ˃ʰ όˁʰˍʰˋˁʶˎʰˋ˃ʷ˄ˇ ʰˉˈ ˍˇ˄ ɾʶʴʰˊʷʰ ˃ʹ˔ʰ˄ʽˁˈ ɳˎˉʰ˂ʾ˄ˇύΣ ˃ʽʰ ˋʺˊʰʴʴʰ ˃ʺˁˇˎˌ млос ˃ʷˍˊ˖˄Σ ʹ ˉˊ˗ˍʹ 
ʴ˄˖ˋˍʺ ʲʰʻʶʽʱ ˋʺˊʰʴʴʰ ˋˍʹ˄ ʽˋˍˇˊʾʰ ʰ˄ˇʽʴ˃ʷ˄ʹ ʰˉˈ ʵˏˇ ˃ʷˍ˖ˉʰ όˉˊʰˁˍʽˁʺ ˉˇˎ ʶ˒ʰˊ˃ˈʸʶˍʰʽ ˁʰʽ ˋʺ˃ʶˊʰύΦ ʁ ɳˎˉʰ˂ʾ˄ˇˌ ʶˉʷ˂ˎˋʶ 
ˉˇ˂˂ʱ ˍʶ˔˄ʽˁʱ ˉˊˇʲ˂ʺ˃ʰˍʰ ˈˉ˖ˌ ˍˇ ˋˁʱ˕ʽ˃ˇ ʶˎʻˏʴˊʰ˃˃˖˄ ˍ˃ʹ˃ʱˍ˖˄Σ ʹ ʶ˂ʰ˔ʽˋˍˇˉˇʾʹˋʹ ˍʹˌ ʰʲʶʲʰʽˈˍʹˍʰˌ ˍʹˌ ʻʷˋʹˌ ˁʰʽ ʹ 
ʶ˅ʰˋ˒ʱ˂ʽˋʹ ˍʹˌ ˎʵˊʰˎ˂ʽˁʺˌ ˁ˂ʾˋʹˌ ˗ˋˍʶ ˄ʰ ʶˉʽˍˎʴ˔ʱ˄ʶˍʰʽ ʹ ˊˇʺ ˋˍˇ ʰʴ˖ʴˈΦ ɶ ˁʰˍʰˋˁʶˎʺ ˍʹˌ ˋʺˊʰʴʴʰˌ ʷʴʽ˄ʶ ˃ʶˍʰ˅ˏ 530-520 ̄ ΦʋΦ
ˁʰˍʱ ˍʹ ʵʽʱˊˁʶʽʰ ˍʹˌ ˍˎˊʰ˄˄ʾʰˌ ˍˇˎ ʃˇ˂ˎˁˊʱˍʹΦ 
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ɮˊ˔ʰʾʰ ˉʶˊʾˇʵˇˌ
ʆʶ˔˄ˇ˂ˇʴʽˁʱ ʶˉʽˍʶˏʴ˃ʰˍʰΣ ˍˇ ɳˎˉʰ˂ʾ˄ʶʽˇˈˊˎʴ˃ʰ
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ʆʶ˔˄ˇ˂ˇʴʽˁʱ ʶˉʽˍʶˏʴ˃ʰˍʰΣ ʴʽʰˍʾ ʷʴʽ˄ʶ ˍˇ ɳˎˉʰ˂ʾ˄ʶʽˇˈˊˎʴ˃ʰ

ΧΦΦˁ̱h ˉʷ˄ʹˍʰˌ ˉˇʽʶ ˄ˍˇ ˌ́˔ˇ˃ʷ˄ˇˎˌˍˎˊʰ˄˄ʽˁˈ˄, ˉ˖ˌ˃̋ ˍʶ ˒ˎ˂ʰˁ 
ˍˊʷ˒ʹˍʰʽˁʰ̄ ˊ ˌ̱ˁ ʰʻ˃ʷˊʰ˄˄̱ ʶˌ̝̀ ˇ˂ˇʽˋʽ˄̄ʽʲˇˎ˂ʶˏʶʽ˄Φ ˉʰˊʱʵʶʽʴ˃ʰ 
ʵˍˇˏˍˇˎ ʰˍʶ ˉˎˊʰ˃ʾʵʶˌ ʰˉʶɮ́ ʴˎˉˍˇ˄ˁʰ̱ ˄ʰʻʺ˃ʰˍʰˍ ɼ˄ˎ˕ʶ˂ʽʵ ˄ˁʰ
ˍˇ ˂ˎ˃ˉʾˇˎ ̌ ˁˇʵˈ˃ʹˋʽˌˉ̱ ʃ˄ʶʽˋʽˋˍˊʰˍʽʵ ˄, ˁ ʰ̱ ˄̄ʁ ʅ́ʱ˃ˇ˄́ɹ ʰ
ʃˇ˂ˎˁˊʱˍʶʽʰˢˉʱ˄ˍʰ ʴ ˊ̱h ˍʰ ɻ ˏ˄ʰˍʰʽ ˍʰ ˍˈ˄, ˋ˔ˇ˂ʾʰ˄ˁʰ̄ ʶ˄ʾʰ˄ˍ ˄
ˊ˔ˇ˃ʷ˄˖˄)

ɾʽʰ ˃ʷʻˇʵˇˌ ˍ˖˄ ˍˎˊʱ˄˄˖˄ ʶʾ˄ʰʽ Χ˄ʰ ˒ˍ˖˔ʰʾ˄ˇˎ˄ ˍˇˎˌ ʰˊ˔ˈ˃ʶ˄ˇˎˌ ʶˉʽʲʱ˂˂ˇ˄ˍʰˌ 
˒ˈˊˇˎˌΣ ˗ˋˍʶ ˇʽ ˒ˊˇˎˊˇʾ ˍˇˎˌ ˄ʰ ˋˎ˄ˍʹˊˇˏ˄ˍʰʽ ˃ʶ ʵʽˁʱ ˍˇˎˌ ʷ˅ˇʵʰ ˁʰʽ ʴʽʰ ˄ʰ ˃ʹ 
ʵʽʰʻʷˍˇˎ˄ ˔ˊˈ˄ˇ ʴʽʰ ˋˎ˄˖˃ˇˋʾʶˌ ʶ˄ʰ˄ˍʾˇ˄ ˍˇˎˌΣ ʰ˒ˇˏ ʴʽʰ ˄ʰ ˋˎ˄ˍʹˊʺˋˇˎ˄ ˍʹ˄ 
ˇʽˁˇʴʷ˄ʶʽʰ ˉˊʷˉʶʽ ˄ʰ ʵˇˎ˂ʷ˕ˇˎ˄Φ ʃʰˊʱʵʶʽʴ˃ʰ ˇʽ ʃˎˊʰ˃ʾʵʶˌ ˍʹˌ ɮʽʴˏˉˍˇˎΣ ˍʰ 
ʰ˒ʽʶˊ˗˃ʰˍʰ ˍ˖˄ ɼˎ˕ʶ˂ʽʵ˗˄Σ ˇ ˄ʰˈˌ ˍˇˎ ʁ˂ˏ˃ˉʽˇˎ ɲʾʰ ʰˉˈ ˍˇ˄ ʃʶʽˋʾˋˍˊʰˍˇ ˁʰʽ 
ˍˇˎˌ ʴʽˇˎˌ ˍˇˎ ˋˍʹ˄ ɮʻʺ˄ʰ ˁʰʽ ˍʰ ʷˊʴʰ ˍˇˎ ʃˇ˂ˎˁˊʱˍʹ ˋˍʹ ʅʱ˃ˇόˈ˂ʰ ˋˍˇ˄ ʾʵʽˇ 
ˋˁˇˉˈ ʰˉˇʲ˂ʷˉˇˎ˄Σ ˋˍʹ˄ ʰˉʰˋ˔ˈ˂ʹˋʹ ˁʰʽ ˍʹ ˒ˍ˗˔ʶʽʰ ˍ˖˄ ʰˊ˔ˇ˃ʷ˄˖˄ύΦ (ɳ˂ʶˏʻʶˊʹ 
ʰˉˈʵˇˋʹύ

ʆʰ˃ˉˇˎˊʱˁʹˌɲΦ ʆˇ ˈˊˎʴ˃ʰ ˍˇˎ ɳˎˉʱ˂ʽ˄ˇˎ ˋˍʹ˄ ʰˊ˔ʰʾʰ ʅʱ˃ˇΣ мффт

ɮˊʽˋˍˇˍʷ˂ʹˌ ʃˇ˂ʽˍʽˁʱ V 1313̡
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Diorite stele that was found at the site of Susa 
(Louvre Museum in Paris). 

Å уΦ ɮ˄ ˁʱˉˇʽˇˌ ˔ˊ˖ˋˍʱʶʽ ʷ˄ʰ ʵʱ˄ʶʽˇΣ ˁʰʽ ʹ ˁʰˍʰʽʴʾʵʰ ˁʰˍʰˋˍˊʷ˕ʶʽ ˍʰ ˋʽˍʹˊʱΣ ʺ ʹ 
ˋˇʵʶʽʱ ʰˉˇˍˏ˔ʶʽΣ ʺ ˍˇ ˋʽˍʱˊʽ ʵʶ˄ ˒ˎˍˊ˗ˋʶʽ ˂ˈʴ˖ ʷ˂˂ʶʽ˕ʹˌ ˄ʶˊˇˏΣʶˁʶʾ˄ʹ ˍʹ 
˔ˊˇ˄ʽʱ ʵʶ˄ ˔ˊʶʽʱʸʶˍʰʽ ˄ʰ ʵ˗ˋʶʽ ˋˍˇ˄ ˉʽˋˍ˖ˍʺ ˍˇˎ ˁʰʻˈ˂ˇˎ ˋʽˍʱˊʽΣ ˋʲʺ˄ʶʽ ˍˇ 
˔ˊʷˇˌˍˇˎ ˋˍʹ˄ ˍʰ˃ˉ˂ʷˍʰ ˃ʶ ˄ʶˊˈ ˁʰʽ ʵʶ˄ ˉ˂ʹˊ˗˄ʶʽ ʶ˄ˇʾˁʽˇΦ

Å ррΦ ɮ˄ ˁʱˉˇʽˇˌ ʰ˄ˇʾ˅ʶʽ ˍʽˌ ˍʱ˒ˊˇˎˌ ˍˇˎ ʴʽʰ ˄ʰ ˉˇˍʾˋʶʽ ˍʹ ˋˇʵʶʽʱ ˍˇˎΣ ʰ˂˂ʱ ʶʾ˄ʰʽ 
ʰˉˊˈˋʶˁˍˇˌΣ ˁʰʽ ˍˇ ˄ʶˊˈ ˉ˂ʹ˃˃ˎˊʾˋʶʽ ˍˇ ˔˖ˊʱ˒ʽ ˍˇˎ ʴʶʾˍˇ˄ʱ ˍˇˎΣ ˍˈˍʶ ʻʰ ˍˇˎ 
ˉ˂ʹˊ˗ˋʶʽ ˋʽˍʹˊʱ ʴʽʰ ˍʹ˄ ʰˉ˗˂ʶʽʱ ˍˇˎΦ 

Å рсΦ ɮ˄ ˁʱˉˇʽˇˌ ʰ˒ʺˋʶʽ ˍˇ ˄ʶˊˈ ˁʰʽ ˍˇ ˄ʶˊˈ ˅ʶ˔ʶʽ˂ʾˋʶʽ ˋˍʹ ˁʰ˂˂ʽʷˊʴʶʽʰ ˍˇˎ 
ʴʶʾˍˇ˄ʱ ˍˇˎΣ ʻʰ ˉ˂ʹˊ˗ˋʶʽ ʵʷˁʰ  gur ̀ ʽˍʹˊʱ ʴʽʰ ˁʱʻʶ ʵʷˁʰ gin ɹ ʹˌΦ 

Å нрфΦ ɮ˄ ˁʱˉˇʽˇˌ ˁ˂ʷ˕ʶʽ ˃ʽʰ ˊˈʵʰ ˄ʶˊˇˏ ʰˉˈ ˍˇ ˔˖ˊʱ˒ʽΣ ʻʰ ˉ˂ʹˊ˗ˋʶʽ ˉʷ˄ˍʶ 
shekel ̀ ʶ ˔ˊʺ˃ʰˍʰ ˋˍˇ˄ ʽʵʽˇˁˍʺˍʹ ˍʹˌΦ 

Å нслΦ ɮ˄ ˁʱˉˇʽˇˌ ˁ˂ʷ˕ʶʽ ʷ˄ʰ ǎƘŀŘŘǳŦ ό˔ˊʹˋʽ˃ˇˉˇʽʶʾˍʰʽ ʴʽʰ ˍʹ˄ ʱ˄ˍ˂ʹˋʹ ˄ʶˊˇˏ 
ʰˉˈ ˍˇ ˉˇˍʱ˃ʽ ʺ ˍˇ ˁʰ˄ʱ˂ʽύ ʺ ʷ˄ʰ ʱˊˇˍˊˇΣ ʻʰ ˉ˂ʹˊ˗ˋʶʽ ˍˊʾʰ shekel ̀ ʶ ˔ˊʺ˃ʰˍʰΦ

ɿˈ˃ʽˋ˃ʰΥ 1 shekel ̔ ˋˇʵˎ˄ʰ˃ʶʾ ˃ʶ 8.33 grόʱˊʴˎˊˇΚύ
ɾˇ˄ʱʵʰ ˈʴˁˇˎΥ мgurʽˋˇʵˎ˄ʰ˃ʶʾ ˃ʶ 303 ˂ ʾˍˊʰ

ɿˇ˃ˇʻʶˋʾʰΦ ɼ˗ʵʽˁʰˌ ˍˇˎ Hammurabiόмуˇˌ ʰʽ˗˄ʰˌ ˉΦʋΦύ
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ʃˊʰˁˍʽˁʷˌ ʵʽʰ˔ʶʾˊʽˋʹˌ ˍˇˎ ˄ʶˊˇˏΣ ʶ˂ʱ˔ʽˋˍʹ ʵʽʰˍʹˊʹˍʷʰ ˉʰˊˇ˔ʺ

http://upload.wikimedia.org/wikipedia/commons/thumb/4/4a/Law_Code_Gortyn_Louvre_Ma703.jpg/300px-Law_Code_Gortyn_Louvre_Ma703.jpg

ʅ˗ʸʶˍʰʽ ˋʶ ʶˉʽʴˊʰ˒ʺ ˍˇˎ 5ˇ  ˎh ʽ˗˄ʰ ˉΦʋ ˉˇˎ ʲˊʷʻʹˁʶ ˋˍʹ˄ ʰˊ˔ʰʾʰ ˉˈ˂ʹ 
ˍʹˌ ɱˈˊˍˎ˄ʰˌ όʲˊʾˋˁʶˍʰʽ ˋˍʹ˄ ˉʶʵʽʱʵʰ ˍʹˌ ɾʶˋˋʰˊʱˌ ˋˍʹ˄ ɼˊʺˍʹύΦ ʆʹ˄ 
ˉˈ˂ʹ ʵʽʷˋ˔ʽʸʶ ˇ ˉˇˍʰ˃ˈˌ ɽʹʻʰʾˇˌ όˋʺ˃ʶˊʰ ˇ˄ˇ˃ʱʸʶˍʰʽ ɾʹˍˊˇˉˇ˂ʽʰ˄ˈˌύ

ʁ ˉˊ˗ˍˇˌ ʴ˄˖ˋˍˈˌ ˁʰ˄ˇ˄ʽˋ˃ˈˌ ʶ˂ʱ˔ʽˋˍʹˌ ʵʽʰˍʹˊʹˍʷʰˌ ˉʰˊˇ˔ʺˌ

Efstratiadis, A., A. Tegos, A. Varveris, and D. Koutsoyiannis, Assessment of 
environmental flows under limited data availability ς Case study of Acheloos 
River, Greece, Hydrological Sciences Journal, 59 (3-4), 731ς750, 
http://dx.doi.org/10.1080/02626667.2013.804625, 2014. 

ɮˉˈˋˉʰˋ˃ʰ ʰˉˈ ˍʹ˄ ʶˉʽʴˊʰ˒ʺ 

ζɸʽˇʾ˜ ˍƾ ̄̌ ˍʰ˃ƾ h  ˁʰ ˁʰˍ  ˍ  ˃ʷˍˍˇ˄ ˍ ˄ ˇ ˄ ʻʽʻ ʽ ˄ ˁʰˍ  ˍˇ 
˄ hˎƾ̱Σ ʻʽʻʶ˃ʷ˄ǁ̔  ̄ ʰˍˇ˄˃́˄. ʆ ˄ɻ ˇ ˄˂ʁʾˉʶ˄ˍˍˇ˄
ˁʰˍʷˁʶʽ ̄Ω ɹ ˇˊ ʽʵʷˉˎˊ ̄˂h ʾˇ˄, ˃ ʶ ˇ˄ʵ˃Φη 

ɸʶˇʾΦ ɮ˄ ˁʱˉˇʽˇˌ ˁʰˍʶˎʻˏ˄ʶʽ ˍʹ ˊˇʺ ˍˇˎ ˉˇˍʰ˃ˇˏ ˋˍʹ˄ ʽʵʽˇˁˍʹˋʾʰ 
ˍˇˎ ʵʶ˄ ˍʽ˃˖ˊʶʾˍʰʽΦ ʃˊʷˉʶʽ ˈ˃˖ˌΣ ˄ʰ ʰ˒ʺˋʶʽ ˍˈˋʹ ˊˇʺ ˗ˋˍʶ ˄ʰ 
ˁʰ˂ˏˉˍʶʽ ˋʶ ˉ˂ʱˍˇˌ ˍʹ ʴʷ˒ˎˊʰ ˍʹˌ ʰʴˇˊʱˌ ʺ ˉʶˊʽˋˋˈˍʶˊʹΣ ˈ˔ʽ 
ˈ˃˖ˌ ˂ʽʴˈˍʶˊʹΦ
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http://el.wikipedia.org/wiki/%CE%91%CF%81%CF%87%CE%B5%CE%AF%CE%BF:Law_Code_Gortyn_Louvre_Ma703.jpg

