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ɄɚɖɛɛɨɟŮɠ & ˊɚɖɛɛɡɟɘəɧɠ əɑɜŭɡɜɞɠ

ȹɟ. ɀɘɢɎɚɖɠ ȹɘŬəɎəɖɠ

ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ      ȽŬɜɞɡɎɟɘɞɠ,2018

ɄŬɜŮˊɘůŰɐɛɘɞ ȷɗɖɜɩɜ ïɇɛɐɛŬ ũŮɤɚɞɔɑŬɠ & ũŮɤˊŮɟɘɓɎɚɚɞɜŰɞɠ

ɆŰɟŬŰɖɔɘəɏɠ ŭɘŬɢŮɑɟɘůɖɠ ɄŮɟɘɓɎɚɚɞɜŰɞɠ ïȾŬŰŬůŰɟɞűɩɜ - ȾɟɑůŮɤɜ
http://www.geol.uoa.gr/
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ũȆŬŰǿ ŮǿȊŬȆ ůȄȉŬȊŰȆȇǽȎ ȌȆ ɸȈȄȉȉȖȍŮȎ?
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CRED 2015. The human cost of natural disasters. A global perspective. CRED
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ǴŰȄȊ ǨȈȈǼŭŬ?
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ŪǼȊŬŰȌȆ Ŭɸȕ űȏůȆȇǽȎ ȇŬŰŬůŰȍȌűǽȎ ůŰȄȊ ǨȈȈǼŭŬ ůŰȌȊ 20Ȍ ŬȆȗȊŬ

ǴŮȆůȉȕȎ ǲȈȄȉȉȖȍŮȎ ǲȏȍȇŬȂȆǽȎ
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ȾŮűɎɚŬɘɞ 1

ȺɘůŬɔɤɔɘəɏɠ ɏɜɜɞɘŮɠ
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http://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32007L0060
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ǬŬȊȌȊȆȇǾ ȍȌǾ ïǨȊŰȕȎ ŰȄȎ ȇȌǿŰȄȎ (river bed)

ǲȍȌůȒȍȆȊǾ ȇŬŰǼȇȈȏůȄ ŮȇŰȕȎ ŰȄȎ ȇȌǿŰȄȎ (river bed)
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ÅǪɸȈȄȉȉȖȍŬŮǿȊŬȆűȏůȆȇȕűŬȆȊȕȉŮȊȌŰȌȌɸȌǿȌŮɸȄȍŮǼȃŮŰŬȆŬɸȕȉȆŬůŮȆȍǼ
ŬɸȕɸŬȍǼȂȌȊŰŮȎ(ȕɸȒȎȄȁȍȌȐȕɸŰȒůȄ,ȄȂŮȒȈȌȂǿŬ,ȄȁȈǼůŰȄůȄ,ȄȐȍǾůŮȆȎȂȄȎ,
ŰŬȐŬȍŬȇŰȄȍȆůŰȆȇǼŰȌȏɸȌŰŬȉȌȖȇ.Ŭ.)

ÅǱȆɸȈȄȉȉȖȍŮȎůȏȉȁŬǿȊȌȏȊȕŰŬȊȄ ȐȒȍȄŰȆȇȕŰȄŰŬŮȊȕȎůȏůŰǾȉŬŰȌȎ
ŬɸȌůŰȍǼȂȂȆůȄȎ(ɸȌŰǼȉȆ/ ȍǽȉŬ)ŭŮȊȉɸȌȍŮǿȊŬɸŬȍȌȐŮŰŮȖůŮȆŰȌȊȕȂȇȌŰȌȏ
ȊŮȍȌȖɸȌȏɸŬȍǼȂŮŰŬȆŬɸȕŰȄȁȍȌȐȕɸŰȒůȄ.

ÅǬŬŰǼůȏȊǽɸŮȆŬůŮȇǼɸȌȆȌůȄȉŮǿȌŰȌȏůȏůŰǾȉŬŰȌȎŬɸȌůŰȍǼȂȂȆůȄȎŰŬȖŭŬŰŬ
ȁȂŬǿȊȌȏȊŬɸȕŰȄȊȇȌǿŰȄ(űȏůȆȇǾǾŰŮȐȊȆȇǾ)ȇŬȆȇŬŰŬȈŬȉȁǼȊȌȏȊŰȉǾȉŬŰŬŰȄȎ
ȐǽȍůȌȏɸȌȏůȏȊǾȅȒȎŭŮȊȇŬŰŬȈŬȉȁǼȊȌȊŰŬȆŬɸȕȊŮȍȕ.

ÅǪŭȆŬŭȆȇŬůǿŬŬȏŰǾŰȄȎȏɸŮȍȐŮǿȈȄůȄȎŮȊȕȎɸȌŰŬȉȌȖŮȋŬȍŰǼŰŬȆŬɸȕŰȌȊȕȂȇȌŰȌȏ
ȊŮȍȌȖɸȌȏŬɸȌȍȍǽŮȆȉǽůȒŰȌȏɸȌŰŬȉȌȖůŮůȐǽůȄȉŮŰȌȊȕȂȇȌɸȌȏȉɸȌȍŮǿȊŬ
çűȆȈȌȋŮȊǾůŮȆè(ɸŬȍȌȐŮŰŮȖůŮȆ) ȌɸȌŰŬȉȕȎŬȏŰȕȎŬȊǼȉȌȊǼŭŬȐȍȕȊȌȏ.
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ȾŮűɎɚŬɘɞ 2

ɇɨˊɞɘ ˊɚɖɛɛɡɟɩɜ
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Å ǱȆɸȈȄȉȉȖȍŮȎȇŬŰŬŰǼůůȌȊŰŬȆůŮŭȆŬűȌȍŮŰȆȇȌȖȎŰȖɸȌȏȎŬȊǼȈȌȂŬȉŮ
ŰȌȊȉȄȐŬȊȆůȉȕŭȄȉȆȌȏȍȂǿŬȎŰȌȏȎȇŬȆŰŬȐŬȍŬȇŰȄȍȆůŰȆȇǼŰȌȏȎ.

Å ǴŮɸȌȈȈǽȎɸŮȍȆɸŰȗůŮȆȎȌȍȆůȉǽȊŬůȏȉȁǼȊŰŬǽȐȌȏȊȉŮȆȇŰǼ
ȐŬȍŬȇŰȄȍȆůŰȆȇǼ.
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ɇɨˊɞɘ 

ˊɚɖɛɛɡɟɩɜ

ɄɞŰɎɛɘŮɠ ˊɚɖɛɛɨɟŮɠ (River or fluvial floods)

ȷůŰɘəɏɠ ˊɚɖɛɛɨɟŮɠ (Urban floods)

ɂŬűɜɘəɏɠ ˊɚɖɛɛɨɟŮɠ (Flash floods)

ɄŬɟɎəŰɘŮɠ ˊɚɖɛɛɨɟŮɠ (Coastal floods)

ɄɚɖɛɛɨɟŮɠ Ŭˊɧ Űɖɜ ŬůŰɞɢɑŬ ŰŮɢɜɘəɞɨ ɏɟɔɞɡ 

(Dam-failure floods)

ɄɚɖɛɛɨɟŮɠ Ŭˊɧ Űɖɜ Űɐɝɖ ɢɘɞɜɘɞɨ(Rain on snow 

floods)

ɄɚɖɛɛɨɟŮɠ ɡˊŮŭŬűɘəɞɨ ɜŮɟɞɨ (Groundwater floods)

ɄɚɖɛɛɨɟŮɠ ɚɧɔɤ ice-jams (Ice-jam floods)

ɄɚɖɛɛɨɟŮɠ Jºkulhlaup(Jºkulhlaupfloods)
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Ɇɡɜɖɗɘůɛɏɜɞɘ 

Űɨˊɞɘ 

ˊɚɖɛɛɡɟɩɜ 

ůŰɞɜ 

Ⱥɚɚɖɜɘəɧ 

ɢɩɟɞ

ɄɞŰɎɛɘŮɠ ˊɚɖɛɛɨɟŮɠ (River or fluvial floods)

ȷůŰɘəɏɠ ˊɚɖɛɛɨɟŮɠ (urban floods)

ɂŬűɜɘəɏɠ ˊɚɖɛɛɨɟŮɠ (flash floods)

ɄŬɟɎəŰɘŮɠ ˊɚɖɛɛɨɟŮɠ (coastal floods)

ɄɚɖɛɛɨɟŮɠ Ŭˊɧ Űɖɜ ŬůŰɞɢɑŬ ŰŮɢɜɘəɞɨ ɏɟɔɞɡ 

(dam-failure floods)

ɄɚɖɛɛɨɟŮɠ Ŭˊɧ Űɖɜ Űɐɝɖ ɢɘɞɜɘɞɨ

(rain on snow floods)

ɄɚɖɛɛɨɟŮɠ ɡˊŮŭŬűɘəɞɨ ɜŮɟɞɨ (groundwater floods)

ɄɚɖɛɛɨɟŮɠ ɚɧɔɤ ice-jams (ice-jam floods)

ɄɚɖɛɛɨɟŮɠ Jºkulhlaup(Jºkulhlaupfloods)
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ǲȈȄȉȉȖȍŮȎȌȆ ȌɸȌǿŮȎȌűŮǿȈȌȊŰŬȆůŮ
ȏɸŮȍȐŮǿȈȆůȄɸȌŰŬȉȗȊȉŮȉȕȊȆȉȄȍȌǾ.

ÅǥȍȂȕȎȍȏȅȉȕŬȊȖȑȒůȄȎȏŭǼŰȒȊ

ÅǶɸŮȍȐŮǿȈȆůȄ Ŭɸȕ ɸŬȍŬŰŮŰŬȉǽȊȄ 
ȁȍȌȐȕɸŰȒůȄ.

ÅǪŭȆǼȍȇŮȆŬŰȒȊɸȈȄȉȉȏȍȗȊŰȄȎŰǼȋŮȒȎŰȒȊ
ȄȉŮȍȗȊ

ÅǴȐŮŰȆȇǼȐŬȉȄȈǽȎŰŬȐȖŰȄŰŮȎȍȌǾȎ

ÅǱ ŰȖɸȌȎŬȏŰȕȎŮǿȊŬȆůȏȊȄȅȆůȉǽȊȌȎůŮ
ȉŮȂǼȈŬɸȌŰǼȉȆŬŰȄȎǦȕȍŮȆŬȎǨȏȍȗɸȄȎ(ɸ.Ȑ.
ǧȌȖȊŬȁȄȎ,ǞȈȁŬȎȇȈɸ.
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ǲŬȍŬŭŮǿȂȉŬŰŬŰǽŰȌȆȒȊɸȈȄȉȉȏȍȗȊŮǿȊŬȆȌȆɸȈȄȉȉȖȍŮȎŰȌȏǨȈȁŬ(ǲȍǼȂŬ
2002) ǾȌȆɸȈȄȉȉȖȍŮȎŰȌȏǞȁȍȌȏůŰȌȊǨȈȈȄȊȆȇȕȐȗȍȌ.

ǞȁȍȌȎ 2015ǲȍǼȂŬ 2002
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ǱȆɸŬȍǼȇŰȆŮȎɸȈȄȉȉȖȍŮȎȌűŮǿȈȌȊŰŬȆůŰȄȊǼȊȌŭȌŰȄȎůŰǼȅȉȄȎŰȒȊ
ȅŬȈǼůůȆȒȊȏŭǼŰȒȊȇŬȆŰȄȊȇǿȊȄůǾŰȌȏȎɸȍȌȎŰȄȊŬȇŰǾȈȕȂȒȆůȐȏȍȌȖ
ȇȏȉŬŰȆůȉȌȖȇŬȆȆůȐȏȍȗȊŬȊǽȉȒȊȂȆŬɸȌȈȈǽȎȄȉǽȍŮȎ.

ǲŬȍŬŭŮǿȂȉŬŰŬ
ŰǽŰȌȆȒȊ
ɸȈȄȉȉȏȍȗȊŮǿȊŬȆ
ȌȆ ɸȈȄȉȉȖȍŮȎ
ůŰȄȊŬȊŬŰȌȈȆȇǾ
ŬȇŰǾŰȒȊǪǲǥ
ȇŬŰǼŰȄŭȆǼȍȇŮȆŬ
ŰȌȏ ŰȏűȗȊŬ
Sandy (2012).
(ǨȆȇȕȊŬ)
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ÅǵȌȇȖȍȆȌŬǿŰȆȌŮǿȊŬȆŰȌȉŮȂǼȈȌ
ɸȌůȌůŰȕ ŬŭȆŬɸǽȍŬŰȒȊ
ŮɸȆűŬȊŮȆȗȊŰȌ ȌɸȌǿȌŭŮȊ
ŮɸȆŰȍǽɸŮȆůŰȄȊȇŬŰŮǿůŭȏůȄŰȒȊ
ȏŭǼŰȒȊŰȄȎȁȍȌȐȕɸŰȒůȄȎůŰȌ
ȏɸǽŭŬűȌȎ. ǥȊŰǿȅŮŰŬŬȏȋǼȊŮȆ
ŰȄȊɸȌůȕŰȄŰŬŰȒȊȏŭǼŰȒȊɸȌȏ
ŬɸȌȍȍǽȌȏȊ.

ÅǨɸǿůȄȎŮɸȆŭȍǼȄůȉǿȇȍȏȊůȄŰȒȊ
ȌŭȗȊŭȆȌȐǽŰŮȏůȄȎŰȒȊȏŭǼŰȒȊ
ȈȕȂȒȇŬŰŬůȇŮȏǾȎȂŮűȏȍȗȊ,
ȌŭȆȇȗȊŭȆȇŰȖȒȊ,ȇŰȆȍǿȒȊȇȈɸ.
ȇŬȅȗȎȇŬȆŰȌȉɸǼȃȒȉŬŰȒȊ
ȏŭŬŰŰȌȍŮȏȉǼŰȒȊ.

ǲȈȄȉȉȖȍŮȎȌȆȌɸȌǿŮȎȌűŮǿȈȌȊŰŬȆ
ůŮȏɸŮȍȐŮǿȈȆůȄŰȌȏůȏůŰǾȉŬŰȌȎ
ŬɸȌȍȍȌǾȎ(ŰŮȐȊȄŰȌȖȇŬȆűȏůȆȇȌȖ)
ůŮȉȆŬŬůŰȆȇǾɸŮȍȆȌȐǾ.
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ǲŬȍŬŭŮǿȂȉŬŰŬ
ŰǽŰȌȆȒȊ
ɸȈȄȉȉȏȍȗȊŮǿȊŬȆ
ȌȆ ɸȈȄȉȉȖȍŮȎ
ůŰȌȈŮȇŬȊȌɸǽŭȆȌ
ǥŰŰȆȇǾȎ
(ūŮȁȍȌȏǼȍȆȌȎ
2013 ȇŬȆ
ǱȇŰȗȁȍȆȌȎ
2014).
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ǱŰȖɸȌȎŬȏŰȕȎɸȈȄȉȉȏȍȗȊŮǿȊŬȆȌɸȆȌůȏȊȄȅȆůȉǽȊȌȎůŰȌȊǨȈȈȄȊȆȇȕ
ȇŬȆůŰȌǮŮůȌȂŮȆŬȇȕȐȗȍȌ.

ÅǲȍȌȇȖɸŰŮȆ Ŭɸȕ ȁȍȌȐȕɸŰȒůȄ ȏȑȄȈǾȎ ǽȊŰŬůȄȎ(ȇŬŰŬȆȂǿŭŮȎ)
ÅǵȌ ůȖůŰȄȉŬ ŬɸȌůŰȍǼȂȂȆůȄȎ ȏɸŮȍȐŮȆȈǿȃŮȆ ȈȕȂȒ ŰȄȎ ȂȍǾȂȌȍȄȎ 
ůȏȂȇǽȊŰȍȒůȄȎ ŰȒȊȏŭǼŰȒȊ

ÅǪ ŰŬȐȖŰȄŰŬŰȒȊ ȏŭǼŰȒȊ ŮǿȊŬȆ ɸȌȈȖ ȏȑȄȈǾ, ŮȊȆůȐȖȌȊŰŬȎ ŰȄȊ 
ȇŬŰŬůŰȍŮɸŰȆȇȕŰȄŰŬ ŰȄȎ ɸȈȄȉȉȖȍŬȎ ȇŬȅȗȎ ȇŬȆ ŰȄȊ ȉŮŰŬűȌȍȆȇǾ ȆȇŬȊȕŰȄŰŬ 
ŰȒȊ ȏŭǼŰȒȊ. 
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ǲȌȈȖůȏȐȊǼůŮɸŮȍȆɸŰȗůŮȆȎŰǽŰȌȆȒȊɸȈȄȉȉȏȍȗȊȉŮŰŬűǽȍȌȊŰŬȆ
ŬȏŰȌȇǿȊȄŰŬ,ȌȂȇȕȈȆȅȌȆ,ŮŭŬűȆȇȕȏȈȆȇȕ, ȅȍŬȖůȉŬŰŬȁȈǼůŰȄůȄȎ(ɸ.Ȑ.
ȇȌȍȉȌǿȇȈɸ.)
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ǲȈȄȉȉȖȍŬ ǥȅǾȊŬȎ 2013
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Ǫ ŭȆǼȍȇŮȆŬ ŰȒȊ ɸȈȄȉȉȏȍȗȊ ŰȖɸȌȏ flash flood ŮǿȊŬȆ ɸŮȍȆȌȍȆůȉǽȊȄ. Ǫ 
ȇŬŰǼȇȈȏůȄ ůŰȌȊ ŰȖɸȌ ŬȏŰȕ ɸȈȄȉȉȏȍȗȊ, ŭȆŬȍȇŮǿ ǽȒȎ ȇŬȆ ȉŮȍȆȇǽȎ ȗȍŮȎ.

Ǫ ŮȇŭǾȈȒůȄ ŰǽŰȌȆȌȏ 
ŮǿŭȌȏȎ ɸȈȄȉȉȏȍȗȊ 
ŬɸȌŰŮȈŮǿ ǽȊŬ Ŭɸȕ ŰŬ 
ɸȆȌ ůȏȐȊǼ ȇŬȆ 
ůȄȉŬȊŰȆȇǼ 
ɸȍȌȁȈǾȉŬŰŬ űȏůȆȇȗȊ 
ȇŬŰŬůŰȍȌűȗȊ ůŰȌ 
ǮŮůȌȂŮȆŬȇȕ ȇŬȆ ŰȌȊ 
ǨȈȈȄȊȆȇȕ ȐȗȍȌ.



NATIONAL & KAPODISTRIAN UNIVERSITY OF ATHENS

POST  GRADUATE  PROGRAM

ENVIRONMENTAL, DISASTER AND CRISES 
MANAGEMENT

ǥȅǾȊŬ ǱȇŰ. 2014
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ǲȈȄȉȉȖȍŮȎ Ŭɸȕ ŬůŰȌȐǿŬ 
ŰŮȐȊȆȇȌȖ ǽȍȂȌȏ

ǵȏɸȆȇȕ ɸŬȍǼŭŮȆȂȉŬ: Ȅ ŬůŰȌȐǿŬ ŰȌȏ 
ŬȊŰȆɸȈȄȉȉȏȍȆȇȌȖ ŬȊŬȐȗȉŬŰȌȎ ůŰȄ 

ǯǽŬ ǱȍȈŮǼȊȄ 2005 ȇŬŰǼ ŰȄ 
ŭȆǼȍȇŮȆŬ ŰȌȏ ŰȏűȗȊŬ ǬŬŰȍǿȊŬ. 
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ǲȈȄȉȉȖȍŬ ǞȁȍȌȏ 
ǥȊǼȐȒȉŬ ǲǽŰŬȈȌȏ
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ǲȈȄȉȉȖȍŮȎ Ŭɸȕ ȇȌȍŮůȉȕ ŰȌȏ 
ȏŭȍȌűȕȍȌȏ ȌȍǿȃȌȊŰŬ

ǱȆ ɸȈȄȉȉȖȍŮȎ ɸȍȌȇȖɸŰȌȏȊ Ŭɸȕ ŰȌȊ 
ȇȌȍŮůȉȕ ŰȌȏ ȏŭȍ. ȌȍǿȃȌȊŰŬ. ǵŬ ȖŭŬŰŬ 

ŮɸȆůŰȍǽűȌȏȊ ůŰȄȊ ŮɸȆűǼȊŮȆŬ ŰȌȏ 
ŮŭǼűȌȏȎ. ǴȏȊǾȅȒȎ Ȅ ȇŬŰǼȇȈȏůȄ ŭȆŬȍȇŮǿ 
ȉŮȂǼȈȌ ȐȍȌȊȆȇȕ ŭȆǼůŰȄȉŬ (ȄȉǽȍŮȎ ǽȒȎ ȇŬȆ 

ŮȁŭȌȉǼŭŮȎ) 
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ǲȈȄȉȉȖȍŬ ǬȒɸŬǤŭŬȎ
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ǲȈȄȉȉȖȍŬ ǵŮȂǽŬȎ
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Ɉŭɟɞɚɞɔɘəɧɠ əɨəɚɞɠ & ˊɚɖɛɛɨɟŮɠ
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ǵȌ űŬȆȊȕȉŮȊȌ ŰȒȊ ɸȈȄȉȉȏȍȗȊ ŮǿȊŬȆ ȉǽȍȌȎ ŰȌȏ ȏŭȍȌȈȌȂȆȇȌȖ ȇȖȇȈȌȏ ȇŬȆ 
ůȏȂȇŮȇȍȆȉǽȊŬ ŰȌȏ ŰȉǾȉŬŰȌȎ ŰȄȎ ŮɸȆűŬȊŮȆŬȇǾȎ ŬɸȌȍȍȌǾȎ.



NATIONAL & KAPODISTRIAN UNIVERSITY OF ATHENS

POST  GRADUATE  PROGRAM

ENVIRONMENTAL, DISASTER AND CRISES 
MANAGEMENT



NATIONAL & KAPODISTRIAN UNIVERSITY OF ATHENS

POST  GRADUATE  PROGRAM

ENVIRONMENTAL, DISASTER AND CRISES 
MANAGEMENT

ǬȈǼŭȌȆ ȏŭȍȌȂȍŬűȆȇȌȖ ŭȆȇŰȖȌȏ

ǬȈǼŭȌȆȏŭȍȌȂȍŬűȆȇȌȖ ŭȆȇŰȖȌȏ
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ǶŭȍȌȂȍŬűȆȇȕ ŭǿȇŰȏȌ 

(ǥȉŬȃȕȊȆȌȎ)
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ǶŭȍȌȂȍŬűȆȇȕ ŭǿȇŰȏȌ 

(ǬȄűȆůȕȎ)
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Ǫ ɸŮȍȆȌȐǾ ɸȌȏ ŬɸȌůŰȍŬȂȂǿȃŮŰŬȆ
Ŭɸȕ ǽȊŬ ȏŭȍȌȂȍŬűȆȇȕ ŭǿȇŰȏȌ ŬɸȌȇŬȈŮǿŰŬȆ
ǶŭȍȌȈȌȂȆȇǾ ȈŮȇǼȊȄ (hydrological basin)
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P = ǲȌůȕŰȄŰŬ ȊŮȍȌȖ ɸȌȏ ɸǽűŰŮȆ ȉŮ ŰȄ ȁȍȌȐǾůŮ 
ȉȆŬ ȏŭȍȌȈȌȂȆȇǾ ȈŮȇǼȊȄ

P
E

Ǩ= ǲȌůȕŰȄŰŬ ȊŮȍȌȖ ɸȌȏ ŮȋŬŰȉǿȃŮŰŬȆ Ǿ ȏűǿůŰŬŰŬȆ 
ŭȆŬɸȊȌǾ ȈȕȂȒ ŰȄȎ ȁȈǼůŰȄůȄȎ

R

R = ǲȌůȕŰȄŰŬ ȊŮȍȌȖ ɸȌȏ ŬɸȌȍȍǽŮȆ 
ȉǽůȒ ŰȒȊ ɸȌŰŬȉȗȊ

ǫůȐȖŮȆ ȕŰȆ:

P=R+E+I

I
I = ǲȌůȕŰȄŰŬ ȊŮȍȌȖ ɸȌȏ ȇŬŰŮȆůŭȖŮȆ 

ůŰȌ ȏɸǽŭŬűȌȎ
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ǡŰŬȊȌȕȂȇȌȎŰȌȏȊŮȍȌȖR ŬȊǼȉȌȊǼŭŬ
ȐȍȕȊȌȏŮǿȊŬȆȉŮȂŬȈȖŰŮȍȌȎŬɸȕŬɸȕŰȌȊ
ȕȂȇȌɸȌȏȉɸȌȍŮǿȊŬɸŬȍȌȐŮŰŮȖůŮȆǽȊŬ
ɸȌŰǼȉȆŬȊǼȉȌȊǼŭŬȐȍȕȊȌȏŰȕŰŮǽȐȌȏȉŮ
ȏɸŮȍȐŮǿȈȆůȄŰȄȎȇȌǿŰȄȎȇŬȆŮɸȌȉǽȊȒȎ
ɸȈȄȉȉȖȍŬ.

P=R+E+I

P
E

R
I
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ǱŰŬȊůŰȄȊȏŭȍȌȈȌȂȆȇǾȈŮȇǼȊȄȏɸǼȍȐŮȆ
ŮȇŰŮŰŬȉǽȊȄŬůŰȆȇȌɸȌǿȄůȄ,ŰȕŰŮȉŮȂǼȈȌ
ȉǽȍȌȎŰȒȊŮɸȆűŬȊŮȆȗȊȇŬȈȖɸŰŮŰŬȆŬɸȕ
ŬŭȆŬɸǽȍŬŰŬȏȈȆȇǼ(ȇȏȍǿȒȎǼůűŬȈŰȌȇŬȆ
ŰůȆȉǽȊŰȌ).

ǥȏŰȕȌŭȄȂŮǿůŮůȄȉŬȊŰȆȇǾȉŮǿȒůȄŰȄȎ
ȇŬŰŮǿůŭȏůȄȎŰȒȊȏŭǼŰȒȊůŰȌȏɸǽŭŬűȌȎ.
ǮŮǿȒůȄŰȌȏɸŬȍǼȂȌȊŰŬñǫò.

P
E

R

P=R+E+I

I
ǱůȌȉŮȆȗȊŮŰŬȆŰȌñǫò, ŰȕůȌŰȌ
ȊŮȍȕŬȊŰǿȊŬ ȇŬŰŮȆůŭȖŮȆ
ŬɸȌȍȍǽŮȆŮɸȆűŬȊŮȆŬȇǼ,ȉŮ
ŬɸȌŰǽȈŮůȉŬȊŬŮȊȆůȐȖŮŰŬȆŰȌ
ñRò.
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ǭȕȂȒŰȄȎŬůŰȆȇȌɸȌǿȄůȄȎ
ȇŬŰŬȂȍǼűȌȊŰŬȆ
ȉŮȂŬȈȖŰŮȍȌȆȕȂȇȌȆ
ȏŭǼŰȒȊ,ȌȆȌɸȌǿȌȆȇŬŰǼ
ȇŬȊȕȊŬŬɸȌȍȍǽȌȏȊɸȍȌȎ
ŰȄȊŮȇȁȌȈǾŮȊȕȎɸȌŰŬȉȌȖ
ɸȆȌ ȂȍǾȂȌȍŬ,
ŭȄȉȆȌȏȍȂȗȊŰŬȎɸȌȈȖ
ȏȑȄȈǽȎɸŬȍȌȐǽȎŬȆȐȉǾȎ
(peak discharge).

ǲ
Ŭ
ȍ
Ȍ
Ȑ
Ǿ
 
Ȋ
Ů
ȍ
Ȍ
Ȗ

ǷȍȕȊȌȎ

ǥůŰȆȇȌɸȌǿȄůȄ

ǷȒȍǿȎ 
ǥůŰȆȇȌɸȌǿȄůȄ
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ǥȊŰǿůŰȌȆȐŬ,ȉȆŬɸȏȍȇŬȂȆǼŮȊŰȕȎȉȆŬȎ
ȏŭȍȌȈȌȂȆȇǾȎȈŮȇǼȊȄȎŮɸȆŭȍǼůŰȌȊȕȂȇȌ
ȊŮȍȌȖɸȌȏŬɸȌȍȍǽŮȆȉŮŰǼŬɸȕȉȆŬȇŬŰŬȆȂǿŭŬ.

Ǫ ȁȈǼůŰȄůȄ,ŮȇŰȕȎŰȄȎŭȆŬɸȊȌǾȎ,ŮȊȆůȐȖŮȆ
ŰȌȊɸŬȍǼȂȌȊŰŬñIò,ŮɸȆŰȍǽɸȌȊŰŬȎůŮ
ɸŮȍȆůůȕŰŮȍȌȊŮȍȕȊŬȇŬŰŮȆůŭȖůŮȆ.

Ǫ ŬɸȗȈŮȆŬȁȈǼůŰȄůȄȎŬɸȕȉȆŬɸȏȍȇŬȂȆǼ
ȉɸȌȍŮǿůȏȊŮɸȗȎȊŬȉŮȆȗůŮȆŭȍŬůŰȆȇǼŰȌȊ
ɸŬȍǼȂȌȊŰŬñIò.

P
E

R

P=R+E+I

I

ǱůȌȉŮȆȗȊŮŰŬȆŰȌñǫò, ŰȕůȌŰȌ
ȊŮȍȕŬȊŰǿȊŬ ȇŬŰŮȆůŭȖŮȆ
ŬɸȌȍȍǽŮȆŮɸȆűŬȊŮȆŬȇǼ,ȉŮ
ŬɸȌŰǽȈŮůȉŬȊŬŮȊȆůȐȖŮŰŬȆŰȌ
ñRò.
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ɀɏŰɟɖůɖ ɓɟɞɢɧˊŰɤůɖɠ & Ŭˊɞɟɟɞɐɠ
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ǮǽŰȍȄůȄ ůŮ mm ȖȑȌȏȎ ȁȍȌȐǾȎ

1mm = 1 lt / m 2 1mm = 1 m 3 / ůŰȍǽȉȉŬ
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ǦȍȌȐȕȉŮŰȍŬ 
(ůȄȉŮȆŬȇǾ ȉǽŰȍȄůȄ)

ǮŮŰŮȒȍȌȈȌȂȆȇȌǿ ůŰŬȅȉȌǿ
(ůȄȉŮȆŬȇǾ ȉǽŰȍȄůȄ)
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ǮŮŰŮȒȍȌȈȌȂȆȇȕ ȍŬȊŰŬȍ
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ǧȌȍȏűȕȍȌȆ


