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ȺɈɉȷɅȽɆɇȽȺɆ 

 

ɆŰɞ ůɖɛŮɑɞ ŬɡŰɧ ɗŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ ɧɚɞɡɠ ŮəŮɑɜɞɡɠ Űɞɡɠ Ŭɜɗɟɩˊɞɡɠ ˊɞɡ 

ɓɞɐɗɖůŬɜ əŬŰɎ Űɖɜ Ůəˊɧɜɖůɖ Űɖɠ ˊŬɟɞɨůŬɠ ŭɘˊɚɤɛŬŰɘəɐɠ ŮɟɔŬůɑŬɠ.  

 

ȷɟɢɘəɎ, ɗŬ ɐɗŮɚŬ ɜŬ ŮɡɢŬɟɘůŰɐůɤ Űɞɜ Ůˊɘɓɚɏˊɤɜ əŬɗɖɔɖŰɐ ɛɞɡ, ə. ȸŬůɑɚŮɘɞ 

ɇůɘɢɟɘɜŰɕɐ ɔɘŬ Űɖɜ ɓɞɐɗŮɘɎ Űɞɡ ůŰɖɜ ŬɜŬɕɐŰɖůɖ Űɤɜ ŭŮŭɞɛɏɜɤɜ Űɖɠ ůɡɔəŮəɟɘɛɏɜɖɠ 

ŭɘˊɚɤɛŬŰɘəɐɠ ŮɟɔŬůɑŬɠ, ŬɚɚɎ əŬɘ ɔɘŬ Űɘɠ ˊɞɚɨŰɘɛŮɠ ůɡɛɓɞɡɚɏɠ Űɞɡ əŬɘ Űɞ ɎɟɘůŰɞ əɚɑɛŬ 

ůɡɜŮɟɔŬůɑŬɠ əŬɗô ɧɚɖ Űɖ ŭɘɎɟəŮɘŬ Ůəˊɧɜɖůɐɠ Űɖɠ. 

 

ŪŮɟɛɏɠ ŮɡɢŬɟɘůŰɑŮɠ ɞűŮɑɚɤ Ůˊɑůɖɠ ůŰɞɜ ȽɤɎɜɜɖ ȾɞɨɟŰɖ, Ɉˊɞɣɐűɘɞ ȹɘŭɎəŰɞɟŬ ůŰɖ 

Ɇɢɞɚɐ ȷɔɟɞɜɧɛɤɜ əŬɘ ɇɞˊɞɔɟɎűɤɜ ɀɖɢŬɜɘəɩɜ Űɞɡ ȺɀɄ ɔɘŬ Űɖɜ əŬɗɞŭɐɔɖůɖ əŬɘ Űɖɜ 

əŬɗɞɟɘůŰɘəɐ ůɡɛɓɞɚɐ Űɞɡ ůŰɖ ŭɘɎɟɗɟɤůɖ Űɖɠ ŮɟɔŬůɑŬɠ ŬɚɚɎ əŬɘ Űɞ ɢɟɧɜɞ əŬɘ Űɘɠ 

ˊɚɖɟɞűɞɟɑŮɠ ˊɞɡ ɛɞɡ ˊŬɟŮɑɢŮ. 

 

ɃɚɞəɚɖɟɩɜɞɜŰŬɠ, ɗɏɚɤ ɜŬ ŮɡɢŬɟɘůŰɐůɤ Ŭˊɧ əŬɟŭɘɎɠ Űɞɡɠ ɔɞɜŮɑɠ ɛɞɡ əŬɘ Űɖɜ ŬŭŮɟűɐ 

ɛɞɡ ˊɞɡ ɛŮ ůŰɐɟɘɝŬɜ ůŮ ɧɚŮɠ Űɘɠ ŭɨůəɞɚŮɠ ůŰɘɔɛɏɠ ˊɞɡ ˊɏɟŬůŬ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɤɜ 

ůˊɞɡŭɩɜ ɛɞɡ əŬɗɩɠ əŬɘ Űɞɡɠ űɑɚɞɡɠ ɛɞɡ ɔɘŬ Űɖɜ əŬŰŬɜɧɖůɖ əŬɘ Űɖ ůɡɛˊŬɟɎůŰŬůɐ 

Űɞɡɠ.   
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ɄȺɅȽȿȼɊȼ 

 

ɇŬ ůɡůŰɐɛŬŰŬ ŬˊɞɢɏŰŮɡůɖɠ ŬˊɞŰŮɚɞɨɜ ŬɜŬɛűɘůɓɐŰɖŰŬ ŭɑəŰɡŬ əɞɘɜɐɠ ɤűɏɚŮɘŬɠ 

ɕɤŰɘəɐɠ ůɖɛŬůɑŬɠ ɔɘŬ Űɖ ŭɖɛɧůɘŬ ɡɔŮɑŬ, Űɞ ŮˊɑˊŮŭɞ ɕɤɐɠ əŬɘ Űɞ ˊŮɟɘɓɎɚɚɞɜ. ȼ ŬɝɑŬ 

Űɞɡɠ ɏɢŮɘ ŬɜŬɔɜɤɟɘůŰŮɑ Ŭˊɧ ˊɞɚɚɞɨɠ ŬɟɢŬɑɞɡɠ ˊɞɚɘŰɘůɛɞɨɠ əŬɘ ˊɚɏɞɜ ůŰɘɠ ůɨɔɢɟɞɜŮɠ 

əɞɘɜɤɜɑŮɠ ŭɑɜŮŰŬɘ ɛŮɔɎɚɖ ɓŬɟɨŰɖŰŬ ůŰŬ ůɡɔəŮəɟɘɛɏɜŬ ɏɟɔŬ ɡˊɞŭɞɛɐɠ. ɄŬɟɧɚŬ ŬɡŰɎ, 

ˊŬɟŬŰɖɟŮɑŰŬɘ ůɡɢɜɎ ɖ ˊŬɟɎɚŮɘɣɖ Űɖɠ ůɡɜŰɐɟɖůɖɠ əŬɘ ŮˊɑɓɚŮɣɖɠ Űɤɜ ŬˊɞɢŮŰŮɡŰɘəɩɜ 

ŭɘəŰɨɤɜ. Ƀɘ əɡɟɘɧŰŮɟŮɠ ŬɘŰɑŮɠ ɡˊɞɓɎɗɛɘůɐɠ Űɞɡɠ ŬˊɞŰŮɚɞɨɜ ɞɘ ɣɡɢɞɚɞɔɘəɞɑ 

ˊŬɟɎɔɞɜŰŮɠ, ˊɞɡ ŭɖɛɘɞɡɟɔɞɨɜ ŬˊɏɢɗŮɘŬ ˊɟɞɠ ŰŬ ɏɟɔŬ ŬɡŰɎ əŬɗɩɠ əŬɘ Űɞ ɧŰɘ ŭŮɜ 

ˊɟɞůűɏɟɞɜŰŬɘ ɔɘŬ ˊɟɞɓɞɚɐ əŬɘ ˊɞɚɘŰɘəɐ ŮəɛŮŰɎɚɚŮɡůɖ. 

 

ȼ ɛŮɚɏŰɖ Űɤɜ ɐŭɖ ɡˊŬɟɢɧɜŰɤɜ ŬˊɞɢŮŰŮɡŰɘəɩɜ ůɡůŰɖɛɎŰɤɜ əɟɑɜŮŰŬɘ ŮˊɘŰŬəŰɘəɐ ɔɘŬŰɑ 

ůŰɞɢŮɨŮɘ ůŰɞɜ ŮɜŰɞˊɘůɛɧ ŬŭɨɜŬɛɤɜ ůɖɛŮɑɤɜ Űɤɜ ŭɘəŰɨɤɜ ŰŬ ɞˊɞɑŬ ŭɖɛɘɞɡɟɔɞɨɜ 

ˊɟɞɓɚɐɛŬŰŬ ůŮ ˊŮɟɘɧŭɞɡɠ ɓɟɞɢɐɠ, Űɖɜ ˊɟɧɓɚŮɣɖ ɛŮɚɚɞɜŰɘəɞɨ əɘɜŭɨɜɞɡ Ůɜɩ 

ˊŬɟɎɚɚɖɚŬ ŭɑɜŮɘ Űɖ ŭɡɜŬŰɧŰɖŰŬ ŭɘŬŰɨˊɤůɖɠ ˊɟɞŰɎůŮɤɜ ůɢŮŰɘəɎ ɛŮ ˊɘɗŬɜɎ ɛɏŰɟŬ 

ŬɜŰɘɛŮŰɩˊɘůɖɠ. 

 

ɆŰŬ ˊɚŬɑůɘŬ ŬɡŰɎ ŮəˊɞɜɐɗɖəŮ ɖ ˊŬɟɞɨůŬ ŭɘˊɚɤɛŬŰɘəɐ ŮɟɔŬůɑŬ ŬɜŰɘəŮɑɛŮɜɞ Űɖɠ ɞˊɞɑŬɠ 

ŬˊɞŰŮɚŮɑ ɖ ˊɟɞůɞɛɞɑɤůɖ əŬɘ ŬɜɎɚɡůɖ ŰɛɐɛŬŰɞɠ Űɞɡ ˊŬɜŰɞɟɟɞɥəɞɨ ŭɘəŰɨɞɡ Űɖɠ 

ȷɗɐɜŬɠ. ɆŰɧɢɞɠ ɐŰŬɜ ɖ ŭɘŮɟŮɨɜɖůɖ Űɖɠ ɡŭɟŬɡɚɘəɐɠ ůɡɛˊŮɟɘűɞɟɎɠ Űɞɡ ŭɘəŰɨɞɡ ɔɘŬ 

ŭɘɎűɞɟŬ ɔŮɔɞɜɧŰŬ ɓɟɞɢɐɠ, ɖ ŮˊɘůɐɛŬɜůɖ ŮɜŭŮɢɧɛŮɜɞɡ ˊɚɖɛɛɡɟɘəɞɨ əɘɜŭɨɜɞɡ əŬɘ ɖ 

ŭɘŬŰɨˊɤůɖ ɞɟɘůɛɏɜɤɜ ɛɏŰɟɤɜ ŬɜŰɘɛŮŰɩˊɘůɖɠ.  

 

ȼ ůɡɔəŮəɟɘɛɏɜɖ ɛŮɚɏŰɖ ŮɑɢŮ ɤɠ ɓɎůɖ Űɖɠ Űɖɜ ŭɧɛɖůɖ  Űɟɘɩɜ ɆŮɜŬɟɑɤɜ, ɛɘəɟɩɜ, 

ɛŮůŬɑɤɜ əŬɘ ɛŮɔɎɚɤɜ Űɘɛɩɜ ˊŬɟŬɛɏŰɟɤɜ. ɇŬ ɆŮɜɎɟɘŬ ŬɡŰɎ Ŭˊɞůəɞˊɞɨɜ ůŰɖ ɛŮɚɏŰɖ 

Űɖɠ ŮˊɑŭɟŬůɖɠ Űɖɠ Ůˊɘɚɞɔɐɠ Űɘɛɩɜ ůŰŬ ŰŮɚɘəɎ ŬˊɞŰŮɚɏůɛŬŰŬ Űɤɜ ˊɟɞůɞɛɞɘɩůŮɤɜ. 

Ⱥˊɘˊɚɏɞɜ, ɖ ɛŮɔɎɚɖ ɚŮˊŰɞɛɏɟŮɘŬ ˊɞɡ ŮˊɘŰŮɨɢɗɖəŮ ůŰɖɜ ŬɜɎɚɡůɖ Űɤɜ ɢɟɐůŮɤɜ ɔɖɠ 

ŬˊɞŰŮɚŮɑ ůɖɛŬɜŰɘəɧ ůŰɞɘɢŮɑɞ Űɖɠ ˊŬɟɞɨůŬɠ ŮɟɔŬůɑŬɠ. 

 

ɄŮɟɘɞɢɐ ɀŮɚɏŰɖɠ Űɖɠ ˊŬɟɞɨůŬɠ ŭɘˊɚɤɛŬŰɘəɐɠ ŮɟɔŬůɑŬɠ ŮˊɘɚɏɢɗɖəŮ ɖ Ȼɩɜɖ ȹ Űɞɡ 

ˊŬɜŰɞɟɟɞɥəɞɨ ŭɘəŰɨɞɡ ŬˊɞɢɏŰŮɡůɖɠ. ȼ ůɡɜɞɚɘəɐ ɏəŰŬůɖ Űɖɠ ůɡɔəŮəɟɘɛɏɜɖɠ ɚŮəɎɜɖɠ 

ŬɜɏɟɢŮŰŬɘ ůŰŬ 87.80 ha. ȼ ˊŮɟɘɞɢɐ ŬˊɞŰŮɚŮɑ ŰɛɐɛŬ Űɞɡ ȹɐɛɞɡ ȷɗɖɜŬɑɤɜ əŬɘ 

ůɡɔəŮəɟɘɛɏɜŬ ɓɟɑůəŮŰŬɘ ůŰŬ ɄŬŰɐůɘŬ. ɇɞ ˊŬɜŰɞɟɟɞɥəɧ ŭɑəŰɡɞ Űɖɠ ɕɩɜɖɠ ȹ ɛŮɚŮŰɐɗɖəŮ 

əŬɘ ůɢŮŭɘɎůŰɖəŮ Űɞ 1967 Ŭˊɧ Űɖɜ ɈȹɅȺɂ, ȷɜɩɜɡɛɖ Ⱥɚɚɖɜɘəɐ ȺŰŬɘɟŮɑŬ Ɉˊɞɜɧɛɤɜ, 

ůɨɛűɤɜŬ ɛŮ Űɖɜ  Ƀɟɗɞɚɞɔɘəɐ ɀɏɗɞŭɞ Ůɜɩ Űɞ ũŮɜɘəɧ ɄɞɚŮɞŭɞɛɘəɧ Ɇɢɏŭɘɞ Űɞɡ ȹɐɛɞɡ 

ȷɗɖɜŬɑɤɜ ɗŮɤɟŮɑ ɤɠ əɨɟɘŬ ɢɟɐůɖ ɔɖɠ ůŰɖɜ ˊŮɟɘɞɢɐ Űɖɜ əŬŰɞɘəɑŬ. 

 

ȾŬŰɎ əɨɟɘɞ ɚɧɔɞ, ŰŬ ɚɞɔɘůɛɘəɎ ˊɞɡ ɢɟɖůɘɛɞˊɞɘɐɗɖəŬɜ ŮɑɜŬɘ Űɞ AutoCAD 2016 Űɖɠ 

Autodesk, Űɞ ˊɟɧɔɟŬɛɛŬ ȷrcGIS Űɖɠ ESRI əŬɗɩɠ əŬɘ Űɞ SWMM 5 Űɖɠ EPA, ɛŮ Űɖ 

ɓɞɐɗŮɘŬ Űɞɡ ɞˊɞɑɞɡ ˊɟŬɔɛŬŰɞˊɞɘɐɗɖəŮ ɖ ɡŭɟɞɚɞɔɘəɐ əŬɘ ɡŭɟŬɡɚɘəɐ ˊɟɞůɞɛɞɑɤůɖ 

Űɞɡ ŭɘəŰɨɞɡ ɛŮ Űɖ ɛɏɗɞŭɞ Űɞɡ ŭɡɜŬɛɘəɞɨ əɨɛŬŰɞɠ. ȼ ɞɚɞəɚɐɟɤůɖ Űɖɠ ɛŮɚɏŰɖɠ əŬɗɘůŰɎ 

ŮűɘəŰɐ Űɖɜ ŮɝŬɔɤɔɐ ůɡɛˊŮɟŬůɛɎŰɤɜ ůɢŮŰɘəɎ ɛŮ Űɖ ůɡɛˊŮɟɘűɞɟɎ Űɞɡ ŭɘəŰɨɞɡ Ůɜɩ 

ůɡɔəɟɑɜɞɜŰŬɠ ŰŬ ŬˊɞŰŮɚɏůɛŬŰɎ Űɖɠ ɛŮ ɎɚɚŮɠ ŭɘˊɚɤɛŬŰɘəɏɠ ŮɟɔŬůɑŮɠ əŬŰŬɚɐɔɞɡɛŮ ůŰɞ 

ŮɎɜ ɏɢŮɘ ɜɧɖɛŬ ɖ ɛŮɔɎɚɖ ɚŮˊŰɞɛɏɟŮɘŬ ůŰɖɜ ŬɜɎɚɡůɖ Űɤɜ ɢɟɐůŮɤɜ ɔɖɠ. ɇɏɚɞɠ, 

ŮˊɘůɖɛŬɑɜɞɜŰŬɘ ɞɟɘůɛɏɜŮɠ ˊɟɞŰɎůŮɘɠ ɔɘŬ Űɖɜ ŮűŬɟɛɞɔɐ ɛɏŰɟɤɜ ŬɜŰɘɛŮŰɩˊɘůɖɠ. 
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ABSTRACT 

 

Combined sewer system is an undoubtedly utility network of vital importance to public 

health, the standard of living and the environment.Its value has been recognized by 

many ancient civilizations, and now in modern societies, particular emphasis is placed 

on specific infrastructure projects. Nonetheless, failure to maintain and supervise 

sewer network is often observed. The main causes of its downgrading are the 

psychological factors that create a repulsion of these projects and the fact that they 

are not suitable for promotion and political exploitation. 

 

The study of already existing combined sewer system is imperative because it aims at 

identifying weak points in the networks that cause problems in rainfall periods, 

anticipating future risks and at the same time giving the opportunity to formulate 

proposals on possible response measures. 

 

The present diploma thesis is drafted in this context, the subject of which is the 

simulation and analysis of a part of the Athens combined sewer system. The aim was 

to investigate the hydraulic behavior of the network in rainfall, to identify potential flood 

risks and to formulate some response measures.  

 

This study was based on the construction of three scenarios including small, medium 

and large parameter values. These Scenarios are designed to study the effect of 

values selection on the final results of the simulations. In addition, the great detail 

achieved in the analysis of land uses is an important element of this work. 

 

Study area of this diploma work was selected Zone D of the Combined sewer system. 

The total area of this subcatchment is 87.80 ha. The area is part of the Municipality of 

Athens and is located in Patisia. The sewerage network of zone D was studied and 

designed in 1967 by Hellenic Sewer Company, according to the "orthological Method", 

while the General  Urban Plan of the Municipality of Athens considers the main land 

use in the area as residential area.  

 

Primarily the software used was AutoCad 2016 of Autodesk,the ArcGIS software of 

ESRI as well as the SWMM software 5 of EPA with the help of which the hydrological 

and hydraulic simulation of the network was carried out using the Dynamic Wave 

Routing method.The completion of the study makes it possible to draw conclusions 

about the behavior of the network while comparing its results with other diplomatic 

work, we come to see if the great detail in the analysis of land uses makes sense. 

Finally, some proposals for the implementation of countermeasures are highlighted. 

 

Keywords: Combined sewer system, SWMM Software, simulation, Subcatcment, 

junction, conduit, Dynamic Wave Routing, yetograph 
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1. ȺȽɆȷũɋũȼ 

 

1.1 ɇɞ ɜŮɟɧ 

 

ɇɞ ɜŮɟɧ ɗŮɤɟŮɑŰŬɘ ɤɠ Űɞ ˊɘɞ əɞɘɜɧ əŬɘ Ŭˊɚɧ ůŰɞɘɢŮɑɞ ůŰɞɜ ˊɚŬɜɐŰɖ ɚɧɔɤ Űɖɠ ŬűɗɞɜɑŬɠ 

Űɞɡ ůŮ ˊɞɚɚɏɠ ɛɞɟűɏɠ, Ŭˊɧ Űɖ ɗɎɚŬůůŬ əŬɘ ŰŬ ˊɞŰɎɛɘŬ, ɛɏɢɟɘ Űɞɡɠ ˊŬɔŮŰɩɜŮɠ əŬɘ Űɖɜ 

ŬŰɛɧůűŬɘɟŬ. ȼ ɕɤŰɘəɐ Űɞɡ ůɖɛŬůɑŬ ŮɑɜŬɘ ŬɜŬɛűɘůɓɐŰɖŰɖ əŬɘ ŬˊɞŰŮɚŮɑ Űɞ ˊɚɏɞɜ 

ɞɘəɞɜɞɛɘəɧ, ˊɞɚɘŰɘəɧ əŬɘ əɞɘɜɤɜɘəɧ ŬɔŬɗɧ. ȺɝŬɘŰɑŬɠ Űɖɠ Ɏɜɘůɖɠ əŬŰŬɜɞɛɐɠ Űɞɡ ůŰɖ ũɖ, 

ɖ ŭɘŬɢŮɑɟɘůɐ Űɞɡ ŬˊɞŰŮɚŮɑ ɗɏɛŬ ɛŮ ɘůɢɡɟɏɠ ɔŮɤˊɞɚɘŰɘəɏɠ, ɔŮɤɞɘəɞɜɞɛɘəɏɠ əŬɘ 

ɔŮɤůŰɟŬŰɖɔɘəɏɠ ˊɟɞŮəŰɎůŮɘɠ. 

 

ɇɞ ɜŮɟɧ ɡˊɐɟɝŮ Ŭˊɧ ŰŬ ˊɟɞɥůŰɞɟɘəɎ ɢɟɧɜɘŬ ůɖɛŮɑɞ ˊɞɚɘŰɘůɛɘəɐɠ ŬɜŬűɞɟɎɠ. Ƀɘ ˊɟɩŰɞɘ 

Ŭɜɗɟɩˊɘɜɞɘ ɞɘəɘůɛɞɑ ŮɜŰɞˊɑɕɞɜŰŬɘ əɞɜŰɎ ůŮ ɚɑɛɜŮɠ, Ůɜɩ ɧɚɞɘ ɞɘ ɛŮɔɎɚɞɘ ˊɞɚɘŰɘůɛɞɑ Űɖɠ 

ŬɟɢŬɘɧŰɖŰŬɠ ŬɜŬˊŰɨɢɗɖəŬɜ ůŮ ɔɧɜɘɛŮɠ ˊŮɟɘɞɢɏɠ əɞɜŰɎ ůŰɞ ɡŭɎŰɘɜɞ ůŰɞɘɢŮɑɞ (ˊɞŰɎɛɘ, 

ɗɎɚŬůůŬ). 

 

ȼ ŬɝɑŬ Űɞɡ ɏɢŮɘ ŬɜŬɔɜɤɟɘůɗŮɑ Ŭˊɧ Űɖɜ ŬɟɢŬɘɧŰɖŰŬ əŬɘ ŬɡŰɧ ŮɑɜŬɘ ŮɛűŬɜɏɠ Ŭˊɧ  Űɖɜ 

ˊɚɖɗɩɟŬ Űɤɜ ɛɨɗɤɜ ˊɞɡ ɏɢɞɡɜ ŭɖɛɘɞɡɟɔɖɗŮɑ ɔɨɟɤ Ŭˊɧ ŬɡŰɧ əŬɘ Űɖɜ ɗŮɞˊɞɑɖůɖ Űɞɡ 

Ŭˊɧ ɧɚɞɡɠ Űɞɡɠ ŬɟɢŬɑɞɡɠ ˊɞɚɘŰɘůɛɞɨɠ. ȷˊɧ Űɞɡɠ ȽɜŭɘɎɜɞɡɠ əŬɘ ȲɜəŬɠ Űɖɠ ȷɛŮɟɘəɐɠ, 

ŬɟɢŬɑɞɡɠ ȰɚɚɖɜŮɠ əŬɘ ȷɘɔɡˊŰɑɞɡɠ, ɛɏɢɟɘ Űɞɡɠ ɆŬÕɎɜɞɡɠ əŬɘ ȸŬɓɡɚɩɜɘɞɡɠ Űɖɠ ȷůɑŬɠ, 

ɡˊɐɟɝŮ əɨɟɘɞ ůŰɞɘɢŮɑɞ ɚŬŰɟŮɑŬɠ (www.watersave.gr). 

 

 
ȺɘəɧɜŬ 1.1: ȯɔŬɚɛŬ Űɞɡ ɗŮɞɨ Űɤɜ ɡŭɎŰɤɜ, ɄɞůŮɘŭɩɜŬ (www.Wikipedia.org) 

ũɘŬ Űɞɜ ŪŬɚɐ, ɖ ˊɟɩŰɖ ŬˊɧɚɡŰɖ Ŭɟɢɐ Űɤɜ ˊɎɜŰɤɜ ɐŰŬɜ Űɞ ȴŭɤɟ, Ŭˊɧ Űɞ ɞˊɞɑɞ 

ŭɖɛɘɞɡɟɔɐɗɖəŬɜ ŰŬ ˊɎɜŰŬ. ȱŰŬɜ ɖ ɕɤŰɘəɐ Ŭɟɢɐ Űɞɡ əɧůɛɞɡ, ŭɖɚŬŭɐ ɏŭɘɜŮ ɕɤɐ 

ŭɘŮɘůŭɨɞɜŰŬɠ ˊŬɜŰɞɨ, ŬəɧɛŬ əŬɘ ůŰɞ ɛɘəɟɧŰŮɟɞ Õɧɟɘɞ ɛɘŬɠ ˊɏŰɟŬɠ. ȯɚɚɖ ɛɘŬ ɗɏůɖ Űɞɡ 

ŪŬɚɐ ˊɞɡ ɛŬɠ ŭŮɑɢɜŮɘ Űɖɜ ŬɜŰɑɚɖɣɖ Űɞɡ ɔɘŬ Űɖ ůɖɛŬůɑŬ Űɞɡ ɜŮɟɞɨ ŮɑɜŬɘ ˊɤɠ ɖ ũɖ 

ŮˊɘˊɚɏŮɘ ˊɎɜɤ ůŰɞ ɜŮɟɧ (www.foundalis.com). 
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ȷəɧɛŬ əŬɘ ůŰɘɠ ůɖɛŮɟɘɜɏɠ ɡˊɎɟɢɞɡůŮɠ ɗɟɖůəŮɑŮɠ ɖ ŬɚɚɖɚŮˊɑŭɟŬůɖ ɜŮɟɞɨ-Ŭɜɗɟɩˊɞɡ 

ŮɑɜŬɘ ůɡɜɡűŬůɛɏɜɖ ɛŮ ŬɟəŮŰɎ ɛɡůŰɐɟɘŬ ́ ɞɡ ŮəŰŮɚɞɨɜŰŬɘ ɛɏůŬ ůŮ ŬɡŰɏɠ ɧˊɤɠ ɓɎˊŰɘůɖ, 

ŬɔɘŬůɛɧɠ Űɤɜ ɡŭɎŰɤɜ, ŰŮɚŮŰɏɠ ůŮ ˊɞŰɎɛɘŬ, əŬɗŬɟɛɞɨɠ ůɤɛɎŰɤɜ əŬɗɩɠ əŬɘ Űɞ 

ɟɎɜŰɘůɛŬ Űɤɜ ˊɘůŰɩɜ Ŭˊɧ ŬɡŰɧ, ɔŮɔɞɜɧɠ ˊɞɡ ŬˊɞŭŮɘəɜɨŮɘ Űɖɜ ŬɜŰɑɚɖɣɖ Űɖɠ ñɛŬɔɘəɐɠ 

ŭɨɜŬɛɖɠò Űɞɡ, ɖ ɞˊɞɑŬ ŮˊɘŭɟɎ ˊɎɜɤ ůŰɞɜ Ɏɜɗɟɤˊɞ. 

 

ɆɐɛŮɟŬ, ɖ ŮˊɘůŰɐɛɖ ɏɢŮɘ ŬˊɞŭŮɑɝŮɘ ɧŰɘ ɖ ɕɤɐ ɝŮəɑɜɖůŮ Ŭˊɧ Űɞ ɜŮɟɧ, əŬɗɩɠ ɞɘ ˊɟɩŰɞɘ 

ɏɛɓɘɞɘ ɞɟɔŬɜɘůɛɞɑ ŭɖɛɘɞɡɟɔɐɗɖəŬɜ ůŰɖ ɗɎɚŬůůŬ. ɇɞ ɑŭɘɞ Űɞ ůɩɛŬ Űɞɡ Ŭɜɗɟɩˊɞɡ 

ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ɜŮɟɧ əŬŰɎ 70%. ɆŰɖ ũɖ Űɞ 97% Űɞɡ ɜŮɟɞɨ ŮɑɜŬɘ Ŭɚɛɡɟɧ (ɗɎɚŬůůŮɠ, 

ɤəŮŬɜɞɑ) Ůɜɩ ɛɧɚɘɠ Űɞ 3% ŮɑɜŬɘ ɔɚɡəɧ. Ƀ ůɡɜɞɚɘəɧɠ ɧɔəɞɠ Űɞɡ ɜŮɟɞɨ ůŰɞɜ ˊɚŬɜɐŰɖ 

ɛŬɠ ŬɜɏɟɢŮŰŬɘ ˊŮɟɑˊɞɡ ůŰŬ 1.338.000.000 km3. 

 

ȼ ŮˊɘůŰɐɛɖ ˊɞɡ ŬůɢɞɚŮɑŰŬɘ ÕŮ Űɖ űɡůɘəɐ əɑɜɖůɖ Űɞɡ ɜŮɟɞɨ ůŰɖ ɔɖ ŮɑɜŬɘ ɖ ɡŭɟɞɚɞɔɑŬ. 

ɆɨɛűɤɜŬ ÕŮ Űɞɜ ɞɟɘůɛɧ ˊɞɡ əŬɗɘŮɟɩɗɖəŮ Ŭˊɧ Űɖɜ UNESCO, ɈŭɟɞɚɞɔɑŬ (Hydrology) 

ŮɑɜŬɘ ɖ ŮˊɘůŰɐɛɖ ˊɞɡ ŬůɢɞɚŮɑŰŬɘ ÕŮ Űɞ ɜŮɟɧ ůŰɖ ɔɖ əŬɘ ˊŮɟɘɚŬɛɓɎɜŮɘ Űɖɜ ŮɛűɎɜɘůɖ, Űɖɜ 

əɡəɚɞűɞɟɑŬ əŬɘ Űɖɜ əŬŰŬɜɞɛɐ Űɞɡ, Űɘɠ űɡůɘəɏɠ əŬɘ ɢɖɛɘəɏɠ Űɞɡ ɘŭɘɧŰɖŰŮɠ əŬɘ Űɘɠ 

ŬɚɚɖɚŮˊɘŭɟɎůŮɘɠ Űɞɡ ÕŮ Űɞ ˊŮɟɘɓɎɚɚɞɜ, ůŰɞ ɞˊɞɑɞ ˊŮɟɘɚŬɛɓɎɜɞɜŰŬɘ əŬɘ ɞɘ ŬɜɗɟɩˊɘɜŮɠ 

ŭɟŬůŰɖɟɘɧŰɖŰŮɠ (ũɘŬɜɜɧˊɞɡɚɞɠ, 2002). ȼ ŮɛűɎɜɘůɖ əŬɘ ɖ ɢɟɐůɖ ɖɚŮəŰɟɞɜɘəɩɜ 

ɡˊɞɚɞɔɘůŰɩɜ ɓɟɐəŮ ɛŮɔɎɚɖ ŬɜŰŬˊɧəɟɘůɖ ůŮ ŮűŬɟɛɞɔɏɠ ɡŭɟɞɚɞɔɑŬɠ əŬɘ ůɡɜɏɓŬɚŮ 

ůŰɖɜ ŬɜɎˊŰɡɝɐ Űɖɠ. ȼ ɢɟɐůɖ ɡˊɞɚɞɔɘůŰɩɜ ŮˊɏŰɟŮɣŮ Űɖɜ Ůˊɑɚɡůɖ ŭɡůŮˊɑɚɡŰɤɜ, ɤɠ 

ŰɧŰŮ, ˊɟɞɓɚɖɛɎŰɤɜ, ɚɧɔɤ Űɖɠ ˊɞɚɡˊɚɞəɧŰɖŰŬɠ Űɞɡɠ əŬɘ ˊŬɟɎɚɚɖɚŬ ɏɗŮůŮ Űɘɠ ɓɎůŮɘɠ 

ɔɘŬ Űɖɜ ŬɜɎˊŰɡɝɖ ɜɏɤɜ ˊɟɞůŮɔɔɑůŮɤɜ Űɤɜ ɡŭɟɞɚɞɔɘəɩɜ ŭɘŮɟɔŬůɘɩɜ. ɇɞ ˊɟɩŰɞ 

ˊŬəɏŰɞ ɡŭɟɞɚɞɔɘəɩɜ ŮűŬɟɛɞɔɩɜ, Űɞ HEC-1, ŭɖɛɘɞɡɟɔɐɗɖəŮ Űɞ 1965 Ŭˊɧ Űɞ ɆɩɛŬ 

ɀɖɢŬɜɘəɩɜ Űɞɡ ůŰɟŬŰɞɨ Űɤɜ ȼ.Ʉ.ȷ. əŬɘ ɏəŰɞŰŮ ŬəɞɚɞɨɗɖůŬɜ  ˊɞɚɚɎ  ɚɞɔɘůɛɘəɎ ÕŮ 

ŮűŬɟɛɞɔɐ ůŰɖɜ ɡŭɟɞɚɞɔɑŬ əŬɘ ůŰɖ ŭɘŬɢŮɑɟɘůɖ Űɤɜ ɡŭŬŰɘəɩɜ ˊɧɟɤɜ. 

 

1.2 ȼ ůɖɛŬůɑŬ Űɤɜ ŬˊɞɢŮŰŮɨůŮɤɜ   

 

ȼ ŬɜɎɔəɖ ɔɘŬ ŭɘŬɛɧɟűɤůɖ ˊɞɚɨˊɚɞəɤɜ ŭɘəŰɨɤɜ əɞɘɜɐɠ ɤűɏɚŮɘŬɠ ɏɔɘɜŮ ŬɜŬˊɧűŮɡəŰɖ 

ɚɧɔɤ Űɖɠ Ůəŭɐɚɤůɖɠ Űɖɠ ɏɜŰɞɜɖɠ ŬůŰɘəɞˊɞɑɖůɖɠ əŬŰɎ Űɖ ŭɘɎɟəŮɘŬ Űɞɡ ˊɟɞɖɔɞɨɛŮɜɞɡ 

ŬɘɩɜŬ. ɇŬ ŭɑəŰɡŬ ŬˊɞɢɏŰŮɡůɖɠ ůɡɔəŬŰŬɚɏɔɞɜŰŬɘ ůŰŬ ŭɑəŰɡŬ ŬɡŰɎ. Ɇəɞˊɧɠ Űɤɜ ŭɘəŰɨɤɜ 

ŬˊɞɢɏŰŮɡůɖɠ ŮɑɜŬɘ ɖ ůɡɚɚɞɔɐ, ɖ ɛŮŰŬűɞɟɎ əŬɘ ɖ ŰŮɚɘəɐ ŮˊŮɝŮɟɔŬůɑŬ Űɤɜ ŬəŬɗɎɟŰɤɜ 

əŬɘ Űɤɜ ɞɛɓɟɑɤɜ ɡŭɎŰɤɜ (ȾɞɡŰůɞɔɘɎɜɜɖɠ, 1999). 

 

ȼ ɕɤŰɘəɐ ůɖɛŬůɑŬ Űɤɜ ŭɘəŰɨɤɜ ŬˊɞɢɏŰŮɡůɖɠ ɔɘŬ Űɖ ŭɖɛɧůɘŬ ɡɔŮɑŬ əŬɘ Űɞ ŮˊɑˊŮŭɞ ɕɤɐɠ 

ɏɢŮɘ ŬɜŬɔɜɤɟɘůɗŮɑ Ŭˊɧ ˊɞɚɚɞɨɠ ŬɟɢŬɑɞɡɠ ˊɞɚɘŰɘůɛɞɨɠ. Ʉɚɏɞɜ ůŰɘɠ ůɨɔɢɟɞɜŮɠ 

əɞɘɜɤɜɑŮɠ ŭɑɜŮŰŬɘ ɛŮɔɎɚɖ ɓŬɟɨŰɖŰŬ ůŮ ŰɏŰɞɘŬ ɏɟɔŬ ɡˊɞŭɞɛɐɠ ɛŮ əɘɜɖŰɐɟɘɞ ɛɞɢɚɧ ɔɘŬ Űɖ 

ůɤůŰɐ ůɡɜŰɐɟɖůɖ əŬɘ ůɡɜŮɢɐ ŮˊɑɓɚŮɣɐ Űɞɡɠ, Űɖ ŭɖɛɧůɘŬ ɡɔŮɑŬ, ɖ ɞˊɞɑŬ ůŮ ŬɜŰɑɗŮŰɖ 

ˊŮɟɑˊŰɤůɖ ŭɘŬəɡɓŮɨŮŰŬɘ ɚɧɔɤ Űɖɠ ŮɛűɎɜɘůɖɠ ɜɧůɤɜ ŬəɧɛŬ əŬɘ ɗŬɜŬŰɖűɧɟɤɜ 

ŬůɗŮɜŮɘɩɜ. 

 

ɇɞ ˊŮɟɘɓɎɚɚɞɜ ŮɑɜŬɘ ɛɘŬ Ŭəɧɛɖ ɛŮŰŬɓɚɖŰɐ, ɖ ɞˊɞɑŬ ŬˊŮɘɚŮɑŰŬɘ ůŮ ɛŮɔɎɚɞ ɓŬɗɛɧ Ŭˊɧ 

Űɘɠ ŬˊɞɢŮŰŮɨůŮɘɠ. ɆŮ ˊŮɟɘɞɢɏɠ ɢɤɟɑɠ ŭɑəŰɡŬ ŬˊɞɢɏŰŮɡůɖɠ ɚɡɛɎŰɤɜ ˊŬɟŬŰɖɟŮɑŰŬɘ 

ɟɨˊŬɜůɖ Űɞɡ ŮŭɎűɞɡɠ, Űɤɜ ɡˊɧɔŮɘɤɜ ɡŭɟɞűɞɟɏɤɜ əŬɘ Űɤɜ ŮˊɘűŬɜŮɘŬəɩɜ ɡŭɎŰɘɜɤɜ 

ůɤɛɎŰɤɜ ŬɚɚɎ əŬɘ ŮɛűɎɜɘůɖ ɞůɛɩɜ ŮɝŬɘŰɑŬɠ Űɤɜ ůɖˊŰɘəɩɜ ůɡɜɗɖəɩɜ Űɤɜ 

ɓɞɗɟɞɚɡɛɎŰɤɜ. ȷɜŰɑůŰɞɘɢŬ, ůŮ ˊŮɟɘɞɢɏɠ ˊɞɡ ˊŬɟŬŰɖɟŮɑŰŬɘ ŬɜŮˊɎɟəŮɘŬ Űɞɡ ŭɘəŰɨɞɡ 
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ŬˊɞɢɏŰŮɡůɖɠ ɞɛɓɟɑɤɜ, ůŮ əɎɗŮ əŬŰŬɘɔɑŭŬ ɞɘ ŭɟɧɛɞɘ ɛŮŰŬŰɟɏˊɞɜŰŬɘ ůŮ ɟɏɛŬŰŬ, 

ˊŬɟŬɚɨŮɘ ɖ əɑɜɖůɖ əŬɘ ɖ ɕɤɐ, ˊɚɖɛɛɡɟɑɕɞɡɜ ůˊɑŰɘŬ əŬɘ ŬɡŰɞəɑɜɖŰŬ əŬɘ ˊɞɚɚɎəɘɠ 

ɢɎɜɞɜŰŬɘ əŬɘ ŬɜɗɟɩˊɘɜŮɠ ɕɤɏɠ (Martz, 1987). 

 

ȺɜŰɞɨŰɞɘɠ, ɖ ůɖɛŬůɑŬ Űɤɜ ŭɘəŰɨɤɜ ŬˊɞɢɏŰŮɡůɖɠ ˊŬɟŬɛŮɚŮɑŰŬɘ ůɡɢɜɎ, əŬɗɩɠ ŮɑɜŬɘ 

ɡˊɧɔŮɘŮɠ ɡˊɞŭɞɛɏɠ əŬɘ ŭŮɜ ˊɟɞůűɏɟɞɜŰŬɘ ɔɘŬ ˊɟɞɓɞɚɐ əŬɘ ˊɞɚɘŰɘəɐ ŮəɛŮŰɎɚɚŮɡůɖ. 

ȺɝɎɚɚɞɡ ŭŮɜ ɏɢɞɡɜ ɎɛŮůŬ ɞɘəɞɜɞɛɘəɎ ŬˊɞŰŮɚɏůɛŬŰŬ əŬɘ ɖ ɡˊɖɟŮůɑŬ ˊɞɡ ˊɟɞůűɏɟɞɡɜ 

ŭŮɜ ŮɑɜŬɘ Ůɨəɞɚɞ ɜŬ ŰɘɛɞɚɞɔɖɗŮɑ, ɧˊɤɠ Űɞ ɜŮɟɧ Űɖɠ ɨŭɟŮɡůɖɠ. ȷəɧɛɖ, ɡˊɎɟɢɞɡɜ əŬɘ 

ɣɡɢɞɚɞɔɘəɞɑ ɚɧɔɞɘ, ˊɞɡ ŭɖɛɘɞɡɟɔɞɨɜ ŬˊɏɢɗŮɘŬ ˊɟɞɠ ŰŬ ɏɟɔŬ ŬɡŰɎ əŬɘ ɡˊɞɓŬɗɛɑɕɞɡɜ 

Űɖ ɓŬɟɨŰɖŰɎ Űɞɡɠ, ŮˊŮɘŭɐ ůɡɜŭɏɞɜŰŬɘ ɛŮ ɧɢɘ Űɧůɞ ɎɝɘŮɠ ˊɟɞɓɞɚɐɠ ůŰɘɔɛɏɠ Űɖɠ 

Ŭɜɗɟɩˊɘɜɖɠ ɕɤɐɠ (ȾɞɡŰůɞɔɘɎɜɜɖɠ, 1999). Ƀɘ ˊŬɟɎɔɞɜŰŮɠ ŬɡŰɞɑ ůɡɛɓɎɚɚɞɡɜ ůŰɖɜ 

əŬɗɡůŰɏɟɖůɖ Űɖɠ əŬŰŬůəŮɡɐɠ ɜɏɤɜ ɏɟɔɤɜ ŬˊɞɢɏŰŮɡůɖɠ əŬɗɩɠ əŬɘ Űɖ ůɡɜŰɐɟɖůɖ ɐ 

ŬɜŬɜɏɤůɖ Űɤɜ ɐŭɖ ɡűɘůŰŬɛɏɜɤɜ, ˊŬɟô ɧɚɞ ˊɞɡ ɖ ŬɜɎɔəɖ ɔɘŬ Űɖ ŭɘŮɜɏɟɔŮɘŬ Űɤɜ 

ˊŬɟŬˊɎɜɤ ŭɘŬŭɘəŬůɘɩɜ əŬɗɑůŰŬŰŬɘ ŮˊɘŰŬəŰɘəɐ. 

 

1.3 Ɇəɞˊɧɠ Űɤɜ ŭɘəŰɨɤɜ ŬˊɞɢŮŰŮɨůŮɤɠ 

  

Ɇəɞˊɧɠ Űɤɜ ŬˊɞɢŮŰŮɡŰɘəɩɜ ůɡůŰɖɛɎŰɤɜ ŮɑɜŬɘ ɖ ɔɟɐɔɞɟɖ əŬɘ ɞɘəɞɜɞɛɘəɐ ůɡɚɚɞɔɐ əŬɘ 

ŬˊɞɛɎəɟɡɜůɖ Űɤɜ ɢɟɖůɘɛɞˊɞɘɖɛɏɜɤɜ ɡŭɎŰɤɜ, ŰŬ ɞˊɞɑŬ ɢŬɟŬəŰɖɟɑɕɞɜŰŬɘ ˊɚɏɞɜ ɤɠ 

ɚɨɛŬŰŬ əŬɘ ŬˊɞŰŮɚɞɨɜ əɑɜŭɡɜɞ ɔɘŬ Űɖ ŭɖɛɧůɘŬ ɡɔŮɑŬ əŬɗɩɠ əŬɘ ɔɘŬ Űɞ ˊŮɟɘɓɎɚɚɞɜ. ɇŬ 

ŬəɎɗŬɟŰŬ ŬɡŰɎ ɨŭŬŰŬ ˊŬɟɞɢŮŰŮɨɞɜŰŬɘ ɛŮŰɎ Ŭˊɧ ŮˊŮɝŮɟɔŬůɑŬ ůŰɞɜ əɞɜŰɘɜɧŰŮɟŬ 

ŬˊɞŭɏəŰɖ ɐ ŬəɧɛŬ ŮɑɜŬɘ ŭɡɜŬŰɧɜ ɜŬ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɘɖɗɞɨɜ. ɇŬɡŰɧɢɟɞɜŬ ɛŮ Űɞ 

ŬˊɞɢŮŰŮɡŰɘəɧ ůɨůŰɖɛŬ ŬəŬɗɎɟŰɤɜ ɡɚɞˊɞɘŮɑŰŬɘ əŬɘ Űɞ ŭɑəŰɡɞ ɞɛɓɟɑɤɜ ɡŭɎŰɤɜ, Űɞ 

ɞˊɞɑɞ ŬˊɞůəɞˊŮɑ ůŰɖɜ ůɡɔəɏɜŰɟɤůɖ əŬɘ ŬˊɞɛɎəɟɡɜůɖ Űɤɜ ɓɟɧɢɘɜɤɜ ɜŮɟɩɜ 

(ũɘŬɜɜɧˊɞɡɚɞɠ, 2002). 

 

 
ɆɢɐɛŬ 1.1: ũŮɜɘəɐ ŭɘɎŰŬɝɖ ɏɟɔɤɜ ŬˊɞɢŮŰŮɨůŮɤɠ (Ʉɖɔɐ: ũɘŬɜɜɧˊɞɡɚɞɠ, 2002) 

ȼ ůɨůŰŬůɖ Űɞɡ ůɡɜɞɚɘəɞɨ ɏɟɔɞɡ ŬˊɞɢŮŰŮɨůŮɤɠ ɛɘŬɠ ˊɧɚɖɠ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ Űɘɠ 

Ůˊɘɛɏɟɞɡɠ ɡˊɞŭɞɛɏɠ: 

1. ɇɞ ŭɑəŰɡɞ ɡˊɧɔŮɘɤɜ Ŭɔɤɔɩɜ ɐ ɡˊɞɜɧɛɤɜ, Űɞ ɞˊɞɑɞ ŮɑɜŬɘ Ůɝɞˊɚɘůɛɏɜɞ ɛŮ 

əŬŰɎɚɚɖɚŬ ŰŮɢɜɘəɎ ɏɟɔŬ, ɧˊɤɠ ŮɑɜŬɘ ŰŬ űɟŮɎŰɘŬ, ɞɘ ůɑűɤɜŮɠ, ɞɘ ŮəɢŮɘɚɘůŰɏɠ, ŰŬ 

ŬɜŰɚɘɞůŰɎůɘŬ, ɞɘ  ɘŭɘɤŰɘəɏɠ ˊŬɟɞɢŮŰŮɨůŮɘɠ ə.ɚˊ.  

2. ɇɘɠ ŮɔəŬŰŬůŰɎůŮɘɠ əŬɗŬɟɘůɛɞɨ Űɤɜ ŬəŬɗɎɟŰɤɜ ɡŭɎŰɤɜ.  
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3. ɇŬ ɏɟɔŬ ɛŮŰŬűɞɟɎɠ əŬɘ ŭɘŬɗɏůŮɤɠ ůŰɞɜ ŰŮɚɘəɧ ŬˊɞŭɏəŰɖ Űɤɜ əŬɗŬɟɘůɛɏɜɤɜ ɐ 

ɧɢɘ ŬəŬɗɎɟŰɤɜ əŬɘ Űɤɜ ɞɛɓɟɑɤɜ.  

4. ɇŬ ɏɟɔŬ ˊɟɞůŰŬůɑŬɠ (ˊŮɟɘűŮɟŮɘŬəɞɑ ŰɎűɟɞɘ ˊɞɡ ŮəɓɎɚɚɞɡɜ ůŮ ɗɎɚŬůůŬ, ɟɏɛŬ, 

ˊɞŰɎɛɘ ə.ɚˊ.) Űɞɡ ɞɘəɘůɛɞɨ Ŭˊɧ Űɖɜ Ůɘůɟɞɐ ɞɛɓɟɑɤɜ ɡŭɎŰɤɜ Ŭˊɧ ɔŮɘŰɞɜɘəɏɠ 

ɚŮəɎɜŮɠ Ŭˊɞɟɟɞɐɠ. 

 

 

1.4 ȹɑəŰɡŬ ȷˊɞɢɏŰŮɡůɖɠ 

 

Ƀ ɞɘəɞɜɞɛɘəɧŰŮɟɞɠ Űɟɧˊɞɠ ůɡɔəɏɜŰɟɤůɖɠ əŬɘ ɛŮŰŬűɞɟɎɠ Űɤɜ ŬəŬɗɎɟŰɤɜ əŬɘ ɞɛɓɟɑɤɜ 

ɡŭɎŰɤɜ ŮɑɜŬɘ ɖ əŬŰŬůəŮɡɐ Ůɜɧɠ ůɨɔɢɟɞɜɞɡ ŭɘəŰɨɞɡ ŬˊɞɢɏŰŮɡůɖɠ (ũɘŬɜɜɧˊɞɡɚɞɠ, 

2002b). ȹɨɞ ŮɑɜŬɘ ŰŬ ɓŬůɘəɎ ůɡůŰɐɛŬŰŬ ŬˊɞɢɏŰŮɡůɖɠ ɛŮ ŰŬ ɞˊɞɑŬ əŬŰŬůəŮɡɎɕɞɜŰŬɘ 

ůɐɛŮɟŬ ŰŬ ŭɑəŰɡŬ ɡˊɞɜɧɛɤɜ:  

1. ɇɞ ˊŬɜŰɞɟɟɞɥəɧ ůɨůŰɖɛŬ   

2. ɇɞ ɢɤɟɘůŰɘəɧ ůɨůŰɖɛŬ. 

 

ɇɞ ˊŬɜŰɞɟɟɞɥəɧ ůɨůŰɖɛŬ ŭɏɢŮŰŬɘ ŰŬ ɚɨɛŬŰŬ ɛŬɕɑ ɛŮ ŰŬ ɜŮɟɎ Űɖɠ ɓɟɞɢɐɠ (ɧɛɓɟɘŬ 

ɨŭŬŰŬ) ůŮ ɏɜŬ əɞɘɜɧ ůɨůŰɖɛŬ Ŭɔɤɔɩɜ. ȷɜŰɘɗɏŰɤɠ, Űɞ ɢɤɟɘůŰɘəɧ ŭɑəŰɡɞ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ 

ŭɨɞ ŭɑəŰɡŬ, Űɞ ɏɜŬ Ůə Űɤɜ ɞˊɞɑɤɜ əɎɜŮɘ ůɡɚɚɞɔɐ ɛɧɜɞ Űɤɜ ɚɡɛɎŰɤɜ əŬɘ Űɞ Ɏɚɚɞ ɛɧɜɞ 

Űɤɜ ɞɛɓɟɑɤɜ ɡŭɎŰɤɜ 

 

1.4.1 ɄŬɜŰɞɟɟɞɥəɧ ȹɑəŰɡɞ 

 

ɇɞ ˊŬɜŰɞɟɟɞɥəɧ ŭɑəŰɡɞ ŮɑɜŬɘ  Űɞ ůɨůŰɖɛŬ ůɡɚɚɞɔɐɠ ŬəŬɗɎɟŰɤɜ əŬɘ ɞɛɓɟɑɤɜ ůŰɞɜ ɑŭɘɞ 

Ŭɔɤɔɧ. ȼ ɢɟɐůɖ Űɞɡɠ ˊɟɞŰɘɛɎŰŬɘ ɧŰŬɜ ŭŮɜ ŬˊŬɘŰŮɑŰŬɘ ŮˊŮɝŮɟɔŬůɑŬ ɚɡɛɎŰɤɜ, ŭɖɚŬŭɐ 

ŰŬ ɚɨɛŬŰŬ (ŬəɎɗŬɟŰŬ) əŬɘ ŰŬ ɧɛɓɟɘŬ ŭɘŬŰɑɗŮɜŰŬɘ ɢɤɟɑɠ ŮˊŮɝŮɟɔŬůɑŬ ŬˊŮɡɗŮɑŬɠ ůŰɞɜ 

əŮɜŰɟɘəɧ ŬˊɞŭɏəŰɖ. ȷɡŰɧ ůɡɛɓŬɑɜŮɘ ůɡɜɐɗɤɠ ůŮ ɛɘəɟɏɠ əɤɛɞˊɧɚŮɘɠ ɧˊɞɡ ŰŬ űɞɟŰɑŬ 

ɚɡɛɎŰɤɜ ŭŮɜ ŮɑɜŬɘ ɛŮɔɎɚŬ. 

 

 
ɆɢɐɛŬ 1.2: ȹɘɎŰŬɝɖ ˊŬɜŰɞɟɟɞɥəɞɨ ůɡůŰɐɛŬŰɞɠ (Ʉɖɔɐ: ũɘŬɜɜɧˊɞɡɚɞɠ, 2002) 

 

ɇŬ ɛŮɘɞɜŮəŰɐɛŬŰŬ Űɞɡ ˊŬɜŰɞɟɟɞɥəɞɨ ŭɘəŰɨɞɡ ŮɑɜŬɘ ˊɤɠ ŬˊŬɘŰɞɨɜŰŬɘ ɛŮɔɎɚŮɠ ŭɘŬŰɞɛɏɠ 

ůŰɞɡɠ Ŭɔɤɔɞɨɠ, Ůɜɩ Űɞ ɓɎɗɞɠ ŰɞˊɞɗɏŰɖůɖɠ Űɞɡɠ ŮɑɜŬɘ ɛŮɔɎɚɞ, ŬɜŮɓɎɕɞɜŰŬɠ ɏŰůɘ Űɞ 
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əɧůŰɞɠ Űɤɜ ɡɚɘəɩɜ əŬɘ Űɤɜ ŮəůəŬűɩɜ. ɆŮ ˊŮɟɘɧŭɞɡɠ ɝɖɟŬůɑŬɠ ɧˊɞɡ ɖ ˊŬɟɞɢɐ ŮɑɜŬɘ 

ˊɎɟŬ ˊɞɚɨ ɛɘəɟɐ ŭɖɛɘɞɡɟɔɞɨɜŰŬɘ ŬˊɞɗɏůŮɘɠ ůŰɞɜ ˊɡɗɛɏɜŬ Űɤɜ ůɤɚɐɜɤɜ, ɛŮ 

ŬˊɞŰɏɚŮůɛŬ ɜŬ ɓɔŬɑɜɞɡɜ ŭɡůɞůɛɑŮɠ ŭɘŬ ɛɏůɞɡ Űɤɜ űɟŮŬŰɑɤɜ, ŭɖɛɘɞɡɟɔɩɜŰŬɠ 

ŭɡůɎɟŮůŰɞ ˊŮɟɘɓɎɚɚɞɜ. ȾŬŰɎ Űɖ ŭɘɎɟəŮɘŬ əŬŰŬɘɔɑŭɤɜ ɛˊɞɟŮɑ ɜŬ ŭɖɛɘɞɡɟɔɖɗɞɨɜ 

ɡˊŮɟɢŮɘɚɑůŮɘɠ Ŭˊɧ ŰŬ űɟŮɎŰɘŬ ɚɧɔɤ ɡˊŮɟűɧɟŰɤůɖɠ Űɤɜ Ŭɔɤɔɩɜ ɛŮ ɓɟɧɢɘɜɞ ɜŮɟɧ, 

ɔŮɔɞɜɧɠ ˊɞɡ ŬˊɞŰŮɚŮɑ əɑɜŭɡɜɞ ɔɘŬ Űɖ ŭɖɛɧůɘŬ ɡɔŮɑŬ.   

 

ȼ ɏɜɤůɖ Ŭˊɧ Űɘɠ əŬŰɞɘəɑŮɠ Űɤɜ ŭɨɞ Ŭɔɤɔɩɜ (ŬəŬɗɎɟŰɤɜ əŬɘ ɞɛɓɟɑɤɜ) ɔɑɜŮŰŬɘ ˊɟɘɜ Ŭˊɧ 

Űɖɜ ɏɜɤůɐ Űɞɡɠ ɛŮ Űɞ əŮɜŰɟɘəɧ ŭɑəŰɡɞ, ɔɘŬ ɜŬ ɛɖɜ ɔɑɜɞɜŰŬɘ ˊɞɚɚɏɠ ůɡɜŭɏůŮɘɠ ůŰɞɜ 

ˊŬɜŰɞɟɟɞɥəɧ Ŭɔɤɔɧ. (ɇůɧɔəŬɠ, 1998) 

 

ɇɞ ɛŮɔŬɚɨŰŮɟɞ ˊɚŮɞɜɏəŰɖɛŬ Űɞɡ ˊŬɜŰɞɟɟɞɥəɞɨ ŭɘəŰɨɞɡ ŮɑɜŬɘ ɖ ŬˊɚɧŰɖŰŬ Űɞɡ (ɏɜŬɠ 

Ŭɔɤɔɧɠ ůŮ əɎɗŮ ŭɟɧɛɞ) ˊɞɡ ˊɟɞůűɏɟŮɘ əŬɚɨŰŮɟɖ ŮˊɞˊŰŮɑŬ ůŰɞ ůɨɜɞɚɞ Űɞɡ ŭɑəŰɡɞ, 

əŬɘ Űɖɜ ɛɘəɟɧŰŮɟɖ ŬˊŬůɢɧɚɖůɖ Űɖɠ ŭɘŬŰɞɛɐɠ Űɤɜ ŭɟɧɛɤɜ.   

 

ȺɝŬɘŰɑŬɠ Űɤɜ ˊŬɟŬˊɎɜɤ ɛŮɘɞɜŮəŰɖɛɎŰɤɜ ɖ əŬŰŬůəŮɡɐ ɜɏɤɜ ˊŬɜŰɞɟɟɞɥəɩɜ ŭɘəŰɨɤɜ 

ɏɢŮɘ ůɢŮŭɧɜ ŮɔəŬŰŬɚŮɘűɗŮɑ, əŬɘ ɞɘ ɜɏŮɠ əŬŰŬůəŮɡɏɠ ŭɘəŬɘɞɚɞɔɞɨɜŰŬɘ ɛɧɜɞ  ůŮ ŮˊŮəŰɎůŮɘɠ 

ˊŬɚɘɩɜ ˊŬɜŰɞɟɟɞɥəɩɜ ŭɘəŰɨɤɜ əŬɘ ůŮ ɞɘəɘůɛɞɨɠ ɛŮ ˊɞɚɨ ůŰŮɜɞɨɠ ŭɟɧɛɞɡɠ ˊɞɡ ŭŮɜ 

ŮˊɘŰɟɏˊɞɡɜ Űɖɜ əŬŰŬůəŮɡɐ ŭɡɞ ˊŬɟɎɚɚɖɚɤɜ Ŭɔɤɔɩɜ. (ȾɞɡŰůɞɔɘɎɜɜɖɠ, 2011). 

 

1.4.2 ɉɤɟɘůŰɘəɧ ȹɑəŰɡɞ 

 

ȷɜŰɑůŰɞɘɢŬ, Űɞ ɢɤɟɘůŰɘəɧ ŭɑəŰɡɞ ŬˊɞŰŮɚŮɑŰŬɘ Ŭˊɧ ŭɨɞ ɝŮɢɤɟɘůŰɎ ŭɑəŰɡŬ, ɏɜŬ ŭɑəŰɡɞ 

ŬəŬɗɎɟŰɤɜ əŬɘ ɏɜŬ ŭɑəŰɡɞ ɞɛɓɟɑɤɜ. ɉɟɖůɘɛɞˊɞɘŮɑŰŬɘ ɧŰŬɜ ɡˊɎɟɢŮɘ ˊɟɧɓɚŮɣɖ 

ŮɔəŬŰŬůŰɎůŮɤɜ əŬɗŬɟɘůɛɞɨ Űɤɜ ɚɡɛɎŰɤɜ, ŬˊŬɘŰŮɑŰŬɘ ɎɜŰɚɖůɖ Űɤɜ ˊŬɟɞɢŮŰŮɡɧɛŮɜɤɜ 

ˊɞůɞŰɐŰɤɜ ɚɧɔɞ ŰɞˊɞɔɟŬűɘəɐɠ ŭɘŬɛɧɟűɤůɖɠ Űɞɡ ŮŭɎűɞɡɠ əŬɘ ɧŰŬɜ ɔɘŬ ɞɘəɞɜɞɛɘəɞɨɠ 

ɚɧɔɞɡɠ ŬˊŬɘŰŮɑŰŬɘ ɖ ůŰŬŭɘŬəɐ əŬŰŬůəŮɡɐ Űɞɡ ŭɘəŰɨɞɡ. 

 

 
ɆɢɐɛŬ 1.3: ȹɘɎŰŬɝɖ ɢɤɟɘůŰɘəɞɨ ůɡůŰɐɛŬŰɞɠ (Ʉɖɔɐ: ũɘŬɜɜɧˊɞɡɚɞɠ, 2002) 

 

ɇɞ ŭɑəŰɡɞ ɞɛɓɟɑɤɜ əŬŰŬůəŮɡɎɕŮŰŬɘ ůŰɘɠ ɎəɟŮɠ Űɞɡ ŭɟɧɛɞɡ ɔɘŬ ˊɚɎŰɞɠ ŭɟɧɛɞɡ 

ɛŮɔŬɚɨŰŮɟɞ Űɤɜ 20ɛ, əŬɘ ůŰɖ ɛɏůɖ Űɞɡ ŭɟɧɛɞɡ ɔɘŬ ˊɚɎŰɞɠ ŭɟɧɛɞɡ ɛɘəɟɧŰŮɟɞ Űɤɜ 20ɛ. 

 ȿɧɔɤ Űɖɠ ůɢŮŰɘəɎ ɛɘəɟɐɠ ˊŬɟɞɢɐɠ ɚɡɛɎŰɤɜ, ɞɘ Ŭɔɤɔɞɑ ůŰɞ ŭɑəŰɡɞ ŬəŬɗɎɟŰɤɜ ɏɢɞɡɜ 

ɛɘəɟɧŰŮɟɖ ŭɘɎɛŮŰɟɞ (ŭɘŬŰɞɛɐ). ɇɞ ɓɟɧɢɘɜɞ ɜŮɟɧ ɛˊɞɟŮɑ ɜŬ ˊŬɟɞɢŮŰŮɡŰŮɑ ɢɤɟɑɠ 
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ˊɟɞɓɚɐɛŬŰŬ ůŰɞɜ əɞɜŰɘɜɧŰŮɟɞ ŬˊɞŭɏəŰɖ, Ŭűɞɨ ŭŮɜ ˊŮɟɘɏɢŮɘ ŬůŰɘəɎ ɚɨɛŬŰŬ. ɇŬ ŭɨɞ 

Ůɑŭɖ Ŭɔɤɔɩɜ, ŰɞˊɞɗŮŰɞɨɜŰŬɘ ˊɘɞ ŮɨəɞɚŬ əŬɘ ɧɢɘ ɧůɞ ɓŬɗɘɎ ŰɞˊɞɗŮŰŮɑŰŬɘ ɞ ɛŮɘəŰɧɠ 

Ŭɔɤɔɧɠ Űɞɡ ˊŬɜŰɞɟɟɞɥəɞɨ ŭɘəŰɨɞɡ. ɇɞ ɢɤɟɘůŰɘəɧ ŭɑəŰɡɞ ŬˊɞɢɏŰŮɡůɖɠ ɢŬɟŬəŰɖɟɑɕŮŰŬɘ 

ˊɘɞ ɡɔɘŮɘɜɧ əŬɗɩɠ ɖ ɨˊŬɟɝɖ ɝŮɢɤɟɘůŰɞɨ Ŭɔɤɔɞɨ ŬəŬɗɎɟŰɤɜ ɛŮɘɩɜŮɘ Űɞɜ əɑɜŭɡɜɞ 

ɛɧɚɡɜůɖɠ. ȳɚŬ ŰŬ ˊŬɟŬˊɎɜɤ ŬˊɞŰŮɚɞɨɜ ˊɚŮɞɜŮəŰɐɛŬŰŬ Űɞɡ ɢɤɟɘůŰɘəɞɨ ŭɘəŰɨɞɡ ůŮ 

ůɢɏůɖ ɛŮ Űɞ ˊŬɜŰɞɟɟɞɥəɧ, ɛŮ ŰŬ ɛŮɘɞɜŮəŰɐɛŬŰŬ ɜŬ ˊŮɟɘɞɟɑɕɞɜŰŬɘ əɡɟɑɤɠ ůŰɞɜ ůɡɢɜɧ 

əŬɗŬɟɘůɛɧ Űɞɡ ŭɘəŰɨɞɡ ůŮ Ŭɔɤɔɞɨɠ ɛŮ ɛɘəɟɏɠ əɚɑůŮɘɠ ɚɧɔɤ ůŰŮɟŮɩɜ ˊɞɡ əŬŰŬəɎɗɞɜŰŬɘ 

ůŰɞɜ ˊɡɗɛɏɜŬ Űɤɜ Ŭɔɤɔɩɜ, ŬɚɚɎ əŬɘ ůŰɖ ŭɡůəɞɚɑŬ Űɖɠ ŮˊɞˊŰŮɑŬɠ Űɞɡ ŭɘəŰɨɞɡ ɚɧɔɤ 

Űɖɠ ˊɞɚɡˊɚɞəɧŰɖŰɎɠ Űɞɡ. 

 

Ƀ ůɢŮŭɘŬůɛɧɠ Űɞɡ ŭɘəŰɨɞɡ ŬəŬɗɎɟŰɤɜ ŮɑɜŬɘ ůɡɔəŮɜŰɟɤŰɘəɧɠ ůŰɖɜ ˊŮɟɑˊŰɤůɖ Űɞɡ 

ɢɤɟɘůŰɘəɞɨ ŭɘəŰɨɞɡ, ŭɖɚŬŭɐ, ɧɚŬ ŰŬ ŬəɎɗŬɟŰŬ Űɖɠ ˊɧɚɖɠ ůɡɔəŮɜŰɟɩɜɞɜŰŬɘ ůŮ ɏɜŬɜ 

əɨɟɘɞ Ŭɔɤɔɧ (əɨɟɘɞɠ ůɡɚɚŮəŰɐɟŬ), ɧˊɞɡ ɞŭɖɔŮɑ ŰŬ ŬəɎɗŬɟŰŬ ůŰɖɜ ŮɔəŬŰɎůŰŬůɖ 

əŬɗŬɟɘůɛɞɨ, ɔɘŬ ɜŬ əŬŰŬɚɐɝɞɡɜ ŰŮɚɘəɎ ůŰɞɜ ŰŮɚɘəɧ ŬˊɞŭɏəŰɖ. ɄŬɟɎɚɚɖɚŬ, ɞ 

ůɢŮŭɘŬůɛɧɠ Űɞɡ ŭɘəŰɨɞɡ ɞɛɓɟɑɤɜ ŮɑɜŬɘ ŬˊɞəŮɜŰɟɤŰɘəɧɠ. ɆɡɔəŮəɟɘɛɏɜŬ, 

əŬŰŬůəŮɡɎɕɞɜŰŬɘ ŬɜŮɝɎɟŰɖŰɞɘ Ŭɔɤɔɞɑ ɞɘ ɞˊɞɑɞɘ əŬŰŬɚɐɔɞɡɜ ůŮ ŭɘŬűɞɟŮŰɘəɎ ůɖɛŮɑŬ Űɞɡ 

ɑŭɘɞɡ ŬˊɞŭɏəŰɖ ɐ əŬɘ ůŮ ŭɘŬűɞɟŮŰɘəɞɨɠ ŬˊɞŭɏəŰŮɠ. 

 

 ɇɞ ɢɤɟɘůŰɘəɧ ŭɑəŰɡɞ ŮűŬɟɛɧɕŮŰŬɘ əŬŰɎ ŬˊɞəɚŮɘůŰɘəɧŰɖŰŬ ůŰɖɜ ȺɚɚɎŭŬ, ɧˊɞɡ ɡˊɐɟɝŮ 

ɛŮɔɎɚɖ əŬɗɡůŰɏɟɖůɖ ůŮ ŬˊɞɢŮŰŮɡŰɘəɎ ɏɟɔŬ ˊɟɘɜ Ŭˊɧ Űɖɜ ŮˊɘəɟɎŰɖůɖ ŭɘŮɗɜɩɠ Űɞɡ 

ɢɤɟɘůŰɘəɞɨ ŭɘəŰɨɞɡ. 

 

1.4.3 ɇŬ ȺɜŬɚɚŬəŰɘəɎ ɆɡůŰɐɛŬŰŬ Ɇɡɚɚɞɔɐɠ əŬɘ ȷˊɞɢɏŰŮɡůɖɠ Ɉɔɟɩɜ 

ȷˊɧɓɚɖŰɤɜ 

 

ɆŮ ŬɜŰɑɗŮůɖ ÕŮ ŰŬ ŬˊɞɢŮŰŮɡŰɘəɎ ŭɑəŰɡŬ ůɡɛɓŬŰɘəɐɠ ŰŮɢɜɞɚɞɔɑŬɠ, ŰŬ ŮɜŬɚɚŬəŰɘəɎ 

ŬˊɞɢŮŰŮɡŰɘəɎ ůɡůŰɐɛŬŰŬ ŮɛűŬɜɑɕɞɡɜ Űɘɠ ŬəɧɚɞɡɗŮɠ əɨɟɘŮɠ ŭɘŬűɞɟɏɠ: 

¶ ɉɟɐůɖ ɛɘəɟɩɜ ŭɘŬɛɏŰɟɤɜ. 

¶ ɇɞˊɞɗɏŰɖůɖ Ŭɔɤɔɩɜ ůŮ ɛɘəɟɎ ɓɎɗɖ. 

¶  ȷˊɞűɡɔɐ űɟŮŬŰɑɤɜ ŮˊɑůəŮɣɖɠ. 

¶ ɆɡɜɗŮŰɧŰɖŰŬ Űɖɠ ɡŭɟŬɡɚɘəɐɠ, ŬɚɚɎ əŬɘ Űɖɠ ɓɘɞɢɖɛɘəɐɠ ɚŮɘŰɞɡɟɔɑŬɠ. 

¶  ɀɘəɟɧŰŮɟɞ Ŭɟɢɘəɧ əɧůŰɞɠ əŬŰŬůəŮɡɐɠ, ŬɚɚɎ ɛŮɔŬɚɨŰŮɟɞ ɚŮɘŰɞɡɟɔɘəɧ əɧůŰɞɠ 

ɔɘŬ Űɞ ůɡɚɚɞɔɘəɧ ŭɑəŰɡɞ. 

¶  ɀŮɔŬɚɨŰŮɟɞ Ŭɟɢɘəɧ əŬɘ əŬŰɎ əŬɜɧɜŬ ɛŮɔŬɚɨŰŮɟɞ ɚŮɘŰɞɡɟɔɘəɧ əɧůŰɞɠ ɔɘŬ Űɞɡɠ 

ɢɟɐůŰŮɠ ˊɞɡ ůɡɜŭɏɞɜŰŬɘ ůŰɞ ůɨůŰɖɛŬ.  

ɇŬ ɓŬůɘəɎ ŮɜŬɚɚŬəŰɘəɎ ůɡůŰɐɛŬŰŬ ůɡɚɚɞɔɐɠ ɡɔɟɩɜ ŬˊɞɓɚɐŰɤɜ ŮɑɜŬɘ: 

1. ɇŬ ŬˊɞɢŮŰŮɡŰɘəɎ ůɡůŰɐɛŬŰŬ ɛɘəɟɐɠ ŭɘŬɛɏŰɟɞɡ ÕŮ ɓŬɟɨŰɖŰŬ (small diameter 

gravity sewers, ɐ septic tank effluent gravity sewers ï STEG), ŰŬ ɞˊɞɑŬ ŮɑɜŬɘ 

ˊɚɖůɘɏůŰŮɟŬ ˊɟɞɠ ŰŬ ůɡɛɓŬŰɘəɎ ŭɑəŰɡŬ ŬˊɞɢɏŰŮɡůɖɠ. 

2. ɇŬ ŬˊɞɢŮŰŮɡŰɘəɎ ůɡůŰɐɛŬŰŬ ɡˊɧ ˊɑŮůɖ, ɖ ůɨɜŭŮůɖ ůŰŬ ɞˊɞɑŬ ˊɟɞɦˊɞɗɏŰŮɘ Űɖ 

ɢɟɐůɖ ŬɜŰɚɘɩɜ Ŭˊɧ ɛɏɟɞɡɠ Űɤɜ ɢɟɖůŰɩɜ. ɆŰɞɜ Űɨˊɞ ŬɡŰɧ ɡˊɎɟɢɞɡɜ ŭɨɞ 

ɡˊɞəŬŰɖɔɞɟɑŮɠ, ŰŬ ůɡůŰɐɛŬŰŬ ɎɜŰɚɖůɖɠ Ŭˊɧ ɓɧɗɟɞ (septic tank effluent pump 

sewers ï STEP) əŬɘ ŰŬ ůɡůŰɐɛŬŰŬ ÕŮ ŬɚŮůŰɘəɏɠ ŬɜŰɚɑŮɠ (pressure sewers with 

grinder pumps ï GP). 



 25 

3. ɇŬ ŬˊɞɢŮŰŮɡŰɘəɎ ůɡůŰɐɛŬŰŬ əŮɜɞɨ (vacuum sewers), Űɞ ɞˊɞɑɞ ŭɖɛɘɞɡɟɔŮɑŰŬɘ 

ÕŮ ŬɜŰɚɑŮɠ əŮɜɞɨ (vacuum pumps). (ȾɞɡŰůɞɔɘɎɜɜɖɠ,1999). 

 

1.4.4 Ⱥˊɘɚɞɔɐ ůɡůŰɐɛŬŰɞɠ ŬˊɞɢɏŰŮɡůɖɠ 

 

ȾɟɘŰɐɟɘɞ ɔɘŬ Űɖɜ Ůˊɘɚɞɔɐ Űɞɡ ɓɏɚŰɘůŰɞɡ Űɨˊɞɡ ŬˊɞɢŮŰŮɡŰɘəɞɨ ůɡůŰɐɛŬŰɞɠ ůŰɖɜ 

ŮəɎůŰɞŰŮ ˊŮɟɑˊŰɤůɖ ŮɑɜŬɘ ŰŬ ɢŬɟŬəŰɖɟɘůŰɘəɎ Űɖɠ ˊŮɟɘɞɢɐɠ ɛŮɚɏŰɖɠ. ɃɟɘůɛɏɜŬ, ɔŮɜɘəɎ 

ŬˊɞŭŮəŰɎ, ůŰɞɘɢŮɑŬ ůɨɔəɟɘůɖɠ ŮɑɜŬɘ ŰŬ Ůɝɐɠ: 

Å ɆŮ ɛɘəɟɏɠ ˊɧɚŮɘɠ ˊɟɞŰɘɛɎŰŬɘ Űɞ ˊŬɜŰɞɟɟɞɥəɧ ůɨůŰɖɛŬ, ɔɘŬŰɑ Űɞ ˊɟɞůɤˊɘəɧ 

ůɡɜŰɐɟɖůɖɠ əŬɘ ŮˊɘŰɐɟɖůɖɠ Űɞɡ ŭɘəŰɨɞɡ ŮɑɜŬɘ ˊŮɟɘɞɟɘůɛɏɜɞ.  

Å ɆŮ ɓɘɞɛɖɢŬɜɘəɏɠ ˊŮɟɘɞɢɏɠ ůɡɜɘůŰɎŰŬɘ Űɞ ɢɤɟɘůŰɘəɧ ůɨůŰɖɛŬ, ɔɘŬŰɑ ɖ ŬɜɎɛɘɝɖ 

Űɤɜ Ůˊɘəɑɜŭɡɜɤɜ ɓɘɞɛɖɢŬɜɘəɩɜ ŬˊɞɓɚɐŰɤɜ ɛŮ ŰŬ ɜŮɟɎ Űɖɠ ɓɟɞɢɐɠ ŮɑɜŬɘ ˊɘɗŬɜɧ 

ɜŬ ɞŭɖɔɐůŮɘ ůŰɖɜ ˊɟɧəɚɖůɖ ɓɚŬɓɩɜ əŬɘ ˊɟɞɓɚɖɛɎŰɤɜ.  

Å ɆŰŬ əɏɜŰɟŬ Űɤɜ ˊɧɚŮɤɜ, ůŰɘɠ ˊŮɟɘˊŰɩůŮɘɠ ˊɞɡ ɡˊɎɟɢɞɡɜ ˊɞɚɚɞɑ ůŰŮɜɞɑ 

ŭɟɧɛɞɘ, ˊɟɞŰŮɑɜŮŰŬɘ Űɞ ˊŬɜŰɞɟɟɞɥəɧ ůɨůŰɖɛŬ əŬɗɩɠ ůŮ ɞŭɞɨɠ ɛɘəɟɞɨ ˊɚɎŰɞɡɠ 

ɖ ŰɞˊɞɗɏŰɖůɖ ŭɨɞ ɝŮɢɤɟɘůŰɩɜ Ŭɔɤɔɩɜ ŮɑɜŬɘ ŭɨůəɞɚɖ. 

Å ɆŰɖɜ ˊŮɟɑˊŰɤůɖ ˊɧɚŮɤɜ əŰɘůɛɏɜɤɜ ůŮ ɛɘəɟɐ ŬˊɧůŰŬůɖ Ŭˊɧ ɏɜŬɜ ɡŭɎŰɘɜɞ 

ŬˊɞŭɏəŰɖ, ɖ ˊŬɟɞɢɏŰŮɡůɖ Űɤɜ ɜŮɟɩɜ Űɖɠ ɓɟɞɢɐɠ ůŮ ŬɡŰɧɜ ɛˊɞɟŮɑ ɜŬ ɔɑɜŮɘ ɛŮ 

ɚɑɔɞɡɠ əŮɜŰɟɘəɞɨɠ Ŭɔɤɔɞɨɠ. ũɘŬ Űɞ ɚɧɔɞ ŬɡŰɧ Űɞ ɢɤɟɘůŰɘəɧ ůɨůŰɖɛŬ ŮɑɜŬɘ Űɞ 

ˊɚɏɞɜ ɞɘəɞɜɞɛɘəɧ. 

 

ɄɟɞŰɞɨ ɚɖűɗŮɑ ɖ ŬˊɧűŬůɖ Ůˊɘɚɞɔɐɠ Űɞɡ ůɡůŰɐɛŬŰɞɠ ŬˊɞɢɏŰŮɡůɖɠ ˊɟɏˊŮɘ ɜŬ 

ŮəˊɞɜŮɑŰŬɘ ɛɑŬ ŰŮɢɜɘəɞɞɘəɞɜɞɛɘəɐ ɛŮɚɏŰɖ ůɨɔəɟɘůɖɠ Űɤɜ ŭɨɞ ůɡůŰɖɛɎŰɤɜ, Ŭˊɧ ŰŬ 

ŬˊɞŰŮɚɏůɛŬŰɎ Űɖɠ ɞˊɞɑŬɠ ɗŬ ŮɝŬɟŰɖɗŮɑ ɖ ɚɐɣɖ Űɖɠ ŰŮɚɘəɐɠ ŬˊɧűŬůɖɠ (ũɘŬɜɜɧˊɞɡɚɞɠ, 

2002a). 

 

 

1.5 ȽůŰɞɟɘəɎ ɆŰɞɘɢŮɑŬ  

 

ȾɎɜɞɜŰŬɠ ɛɑŬ ɘůŰɞɟɘəɐ ŬɜŬŭɟɞɛɐ ůŰɞ ɗɏɛŬ Űɤɜ ŬˊɞɢŮŰŮɨůŮɤɜ, ɛˊɞɟŮɑ əŬɜŮɑɠ ɜŬ 

əŬŰŬɚɎɓŮɘ ˊɤɠ ɞ Ɏɜɗɟɤˊɞɠ Ŭˊɧ ˊɞɚɨ ˊŬɚɘɎ ɏɢŮɘ ŬɜŰɘɚɖűɗŮɑ Űɖɜ ɛŮɑɕɞɜɞɠ ůɖɛŬůɑŬ 

Űɤɜ ɡˊɞŭɞɛɩɜ ŬɡŰɩɜ. ȾŬɗɩɠ ˊɏɟŬůŮ Ŭˊɧ Űɖ ɜɞɛŬŭɘəɐ ɕɤɐ ůŮ ůŰŬɗŮɟɞɨɠ ɞɘəɘůɛɞɨɠ 

Űɞɜ ŬˊŬůɢɧɚɖůŮ ɖ ŬˊɞɛɎəɟɡɜůɖ Űɤɜ ɚɡɛɎŰɤɜ ɛŮ ŭɑəŰɡɞ ɡˊɞɜɧɛɤɜ, ˊŮɟɘɞɟɑɕɞɜŰŬɠ 

ɛŮ ŬɡŰɧɜ Űɞɜ Űɟɧˊɞ Űɞɡɠ əɘɜŭɨɜɞɡɠ ˊɞɡ ɛˊɞɟŮɑ ɜŬ ˊɟɞəɚɖɗɞɨɜ Ŭˊɧ ŬɡŰɎ. 

 

ɆɡɔəŮəɟɘɛɏɜŬ, ůŰɞ ɀɞhenjorado, ɛɘŬ ˊɧɚɖ Űɖɠ ˊɟɩŰɖɠ Ɏɜɗɘůɖɠ Űɞɡ ɘɜŭɘəɞɨ 

ˊɞɚɘŰɘůɛɞɨ, ˊɞɡ ɘůŰɞɟɘəɎ ŰɞˊɞɗŮŰŮɑŰŬɘ ˊŮɟɑ Űɞ 5000 ˊ.ɉ. ɓɟɏɗɖəŬɜ ůŰɘɠ ŬɜŬůəŬűɏɠ 

ˊɚɘɜɗɧəŰɘůŰɞɘ ɡˊɧɜɞɛɞɘ ˊɞɡ ŬˊɞɛɎəɟɡɜŬɜ ŰŬ ɚɨɛŬŰŬ Ŭˊɧ ŰŬ ůˊɑŰɘŬ. Ƀɘ ŬɡŰɞəɟŬŰɞɟɑŮɠ 

Űɖɠ ɀŮůɞˊɞŰŬɛɑŬɠ, ɧˊɤɠ ɐŰŬɜ ɖ ȷůůɡɟɑŬ əŬɘ ɖ ȸŬɓɡɚɤɜɑŬ, ŮɑɢŬɜ əɎɜŮɘ ůɖɛŬɜŰɘəɏɠ 

ˊɟɞɧŭɞɡɠ ůŰɞ ɗɏɛŬ Űɤɜ ŬˊɞɢŮŰŮɨůŮɤɜ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, ɞɘ ŬɜŬůəŬűɏɠ ůŰɖɜ ȺůɜɞɨɜŬ  

ˊɞɡ ɓɟɑůəŮŰŬɘ ˊŮɟɑˊɞɡ 50 ɛɑɚɘŬ ɜɞŰɘɞŬɜŬŰɞɚɘəɎ Űɖɠ ůɖɛŮɟɘɜɐɠ ȸŬɔŭɎŰɖɠ, ɏűŮɟŬɜ ůŰɞ 

űɤɠ ŬˊɞɢŮŰŮɨůŮɘɠ əŬŰŬůəŮɡŬůɛɏɜŮɠ Ŭˊɧ ŰɞɨɓɚŬ, ɛŮ ˊɚŮɡɟɘəɏɠ ůɡɜŭɏůŮɘɠ ɞɘ ɞˊɞɑŮɠ 

ɝŮəɘɜɞɨůŬɜ Ŭˊɧ ŰŬ ůˊɑŰɘŬ (www.sewerhistory.org). 
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ɆŰɖ ȸŬɓɡɚɩɜŬ ɓɟɏɗɖəŬɜ Ůˊɑůɖɠ ŭɑəŰɡŬ ŬˊɞɢɏŰŮɡůɖɠ (Martz, 1970). ȺɜŭŮɑɝŮɘɠ ɔɘŬ 

ŬˊɞɢŮŰŮɡŰɘəɧ ŭɑəŰɡɞ ɡˊɎɟɢɞɡɜ əŬɘ ɔɘŬ Űɖ ɆɞɡɛŮɟɘəɐ ˊɧɚɖ Ɂɘˊˊɞɨɟ (ŰɟɑŰɖ ɢɘɚɘŮŰɖɟɑŭŬ 

ˊ.ɉ.). 

 

ɆŰɞɜ ɀɘɜɤɘəɧ ˊɞɚɘŰɘůɛɧ  ŮɝŮɚɑɢɗɖəŮ ůŮ ɛŮɔɎɚɞ ɓŬɗɛɧ ɖ ɔɜɩůɖ Űɖɠ ɡŭɟŬɡɚɘəɐɠ. 

ɆɡůŰɐɛŬŰŬ ŬˊɞůŰɟɎɔɔɘůɖɠ Ŭˊɧ ůɤɚɐɜŮɠ terra-cotta əŬɘ ŬɜɞɘɢŰɞɨ Űɨˊɞɡ əŬɜɎɚɘŬ, ˊɞɡ 

əŬŰŬůəŮɡɎɕɞɜŰŬɘ Ŭˊɧ ˊɏŰɟŬ ɛŮŰɏűŮɟŬɜ əɡɟɑɤɠ ŰŬ ɜŮɟɎ Űɖɠ əŬŰŬɘɔɑŭŬɠ, ŬɚɚɎ əŬɘ ŰŬ 

ŬɜɗɟɩˊɘɜŬ ŬˊɧɓɚɖŰŬ. ɀŮɟɘəɞɑ Ŭˊɧ Űɞɡɠ ɡˊɞɜɧɛɞɡɠ ɐŰŬɜ ŬɟəŮŰɎ ɛŮɔɎɚɞɘ ɔɘŬ ɜŬ 

ˊŮɟˊŬŰɐůɞɡɜ ɞɘ Ɏɜɗɟɤˊɞɘ. ɆŰɖɜ Ⱦɜɤůɧ, Ůˊɑůɖɠ, ůɡɜŬɜŰɎɛŮ ɔɘŬ ˊɟɩŰɖ űɞɟɎ Űɖ 

ɢɟɐůɖ ůɘűɤɜɑɞɡ ůŰɖɜ ŬˊɞɢɏŰŮɡůɖ. ɆŰɞ ȸŬůɘɚɘəɧ ɄŬɚɎŰɘ ůŰɖɜ Ⱦɜɤůɧ ŬɜŬəŬɚɨűɗɖəŬɜ 

ɢɩɟɞɘ ɡɔɘŮɘɜɐɠ əŬɘ ŭɑəŰɡɞ ŬˊɞɢɏŰŮɡůɖɠ ɞɛɓɟɑɤɜ əŬɘ ŬəŬɗɎɟŰɤɜ. ɆŰɞ ŬɜɎəŰɞɟɞ 

ŮɜŰɞˊɑůŰɖəŮ Ůˊɑůɖɠ ɖ ˊɟɩŰɖ ŰɞɡŬɚɏŰŬ, ɏɜŬ ŬˊɞɢɤɟɖŰɐɟɘɞ ůŰɞ ɘůɧɔŮɘɞ ɛŮ ɛɘŬ ŭŮɝŬɛŮɜɐ 

ɜŮɟɞɨ ˊɎɜɤ Ŭˊɧ Űɞɜ ŰŮɚŮɡŰŬɑɞ ɧɟɞűɞ, ůŰɖɜ ɞˊɞɑŬ ɔɘɜɧŰŬɜ ůɡɚɚɞɔɐ Űɤɜ ɓɟɧɢɘɜɤɜ 

ɡŭɎŰɤɜ. ȼ ŰɞɡŬɚɏŰŬ ůɡɜɑůŰŬŰɞ Ŭˊɧ ɛɘŬ ɝɨɚɘɜɖ ɏŭɟŬ, ˊɐɚɘɜŬ ůəŮɨɖ əŬɘ ŭŮɝŬɛŮɜɐ ůŰɞɜ 

ŰŮɚŮɡŰŬɑɞ ɧɟɞűɞ ɤɠ ˊɖɔɐ ɜŮɟɞɨ. 

 

ȺɘəɧɜŬ 1.2: ɄɏŰɟɘɜɞɠ Ŭɔɤɔɧɠ ɞɛɓɟɑɤɜ ɡŭɎŰɤɜ ůŰɖɜ Ⱦɜɤůɧ.  (Ʉɖɔɐ:www.sewerhistory.org) 

 

ȾŬŰɎ Űɖɜ ȾɚŬůɘəɐ Ůˊɞɢɐ ůŰɖɜ ȺɚɚɎŭŬ, ˊŬɟŬŰɖɟŮɑŰŬɘ ŮɝɎˊɚɤůɖ Űɤɜ ŬˊɞɢŮŰŮɨůŮɤɜ 

əŬɘ Űɤɜ ɢɩɟɤɜ ɡɔɘŮɘɜɐɠ. ũɘŬ ˊŬɟɎŭŮɘɔɛŬ, ɞɘ ŬˊɞɢŮŰŮɡŰɘəɞɑ Ŭɔɤɔɞɑ ůŰɖɜ ȷɗɐɜŬ 

ɛŮŰɏűŮɟŬɜ ŰŬ ɜŮɟɎ Űɖɠ ɓɟɞɢɐɠ əŬɘ ŰŬ ŬɜɗɟɩˊɘɜŬ ŬˊɧɓɚɖŰŬ ůŮ ɛɘŬ ɚŮəɎɜɖ ůɡɚɚɞɔɐɠ 

ɏɝɤ Ŭˊɧ Űɖɜ ˊɧɚɖ. ȷˊɧ Űɖ ɚŮəɎɜɖ Ŭˊɞɟɟɞɐɠ, ŰŬ ɜŮɟɎ əŬɘ ŰŬ ŬˊɧɓɚɖŰŬ ɛŮŰŬűɏɟɞɜŰŬɜ 

ɛɏůɤ Ŭɔɤɔɩɜ ɛŮ Ůˊɏɜŭɡůɖ Ŭˊɧ ŰɞɨɓɚŬ ůŮ ɢɤɟɎűɘŬ ɔɘŬ ɎɟŭŮɡůɖ. 

 

ɆŰɖɜ ŬɟɢŬɑŬ Ʌɩɛɖ ŮɝŮɚɑɢɗɖəŬɜ ˊŮɟɑˊɚɞəŬ ůɡůŰɐɛŬŰŬ ŬˊɞůŰɟɎɔɔɘůɖɠ əŬɘ ɡˊɐɟɢŬɜ 

ŭɖɛɧůɘŬ ŬˊɞɢɤɟɖŰɐɟɘŬ əŬɘ Ŭɔɤɔɞɑ ŬˊɞɢɏŰŮɡůɖɠ ˊɞɡ ŬˊɞɛɎəɟɡɜŬɜ ŰŬ ɚɨɛŬŰŬ (Martz, 

1970). ɇɞ 510 ˊ.ɉ. əŬŰŬůəŮɡɎůŰɖəŮ ɞ Cloaca Maxima (əɨɟɘɞɠ ɡˊɧɜɞɛɞɠ), Ŭɟɢɘəɧɠ 

ůəɞˊɧɠ Űɞɡ ɞˊɞɑɞɡ ɐŰŬɜ ɖ ŬˊɞůŰɟɎɔɔɘůɖ Ůɜɧɠ ɓɎɚŰɞɡ, ˊɎɜɤ Ŭˊɧ Űɞɜ ɞˊɞɑɞ ɢŰɑůŰɖəŮ 

ɏɜŬ ɛŮɔɎɚɞ ɛɏɟɞɠ Űɖɠ Ʌɩɛɖɠ. Ƀ ɡˊɧɜɞɛɞɠ ŬɡŰɧɠ ɚŮɘŰɞɡɟɔŮɑ ɛɏɢɟɘ əŬɘ ůɐɛŮɟŬ. 
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ȺɘəɧɜŬ 1.3: Ⱥəɟɞɐ Űɞɡ Cloaca Maxima ůŰɞɜ ˊɞŰŬɛɧ ɇɑɓŮɟɖ.(Ʉɖɔɐ:www.sewerhistory.org) 

ȾŬŰɎ Űɞ ɀŮůŬɑɤɜŬ, ůŰɖɜ Ⱥɡɟɩˊɖ ɖ Űɏɢɜɖ Űɖɠ ŬˊɞɢɏŰŮɡůɖɠ ɧɢɘ ɛɧɜɞ ŭŮɜ ˊɟɞůɏɔɔɘɕŮ 

Űɞ ŮˊɑˊŮŭɞ Űɤɜ ˊɟɞŬɜŬűŮɟɗɏɜŰɤɜ ˊɞɚɘŰɘůɛɩɜ, ŬɚɚɎ ˊŬɟŬɛŮɚɐɗɖəŮ ɚɧɔɤ Űɖɠ ɏɜŰɞɜɖɠ 

ɗɟɖůəŮɡŰɘəɐɠ ˊɟɞůəɧɚɚɖůɖɠ. Ƀɘ ɢɩɟɞɘ ɡɔɘŮɘɜɐɠ ŮɔəŬŰŬɚŮɑűɗɖəŬɜ ɐ ɡˊɞɓŬɗɛɑůŰɖəŬɜ, 

Ůɜɩ ɖ əŬŰŬɜɎɚɤůɖ ɜŮɟɞɨ ɔɘŬ ŬɜɎɔəŮɠ əŬɗŬɟɘɧŰɖŰŬɠ ˊŮɟɘɞɟɑůŰɖəŮ ůŰɞ ŮɚɎɢɘůŰɞ. ȼ 

ŬɜɎˊŰɡɝɖ ŬɔɟɞŰɘəɩɜ əɞɘɜɤɜɘɩɜ ůŰɖ ɗɏůɖ Űɤɜ ŬůŰɘəɩɜ əŬɘ ɖ ɢŬɛɖɚɐ ˊɡəɜɧŰɖŰŬ 

ˊɚɖɗɡůɛɞɨ ɞŭɐɔɖůŮ ůŰɖɜ ŮˊŬɜŬɢɟɖůɘɛɞˊɞɑɖůɖ ˊŬɟŬŭɞůɘŬəɩɜ ɛŮɗɧŭɤɜ ɔɘŬ Űɖ 

ŭɘɎɗŮůɖ ŬˊɞɓɚɐŰɤɜ (ɄŬˊŬɗŬɜŬůɑɞɡ əŬɘ ɄɞɡɟɜŬɟɎ, 2005).  ȷɝɘɞůɖɛŮɑɤŰɞ 

ˊŬɟɎŭŮɘɔɛŬ ŮɑɜŬɘ Űɞ ɄŬɟɑůɘ Űɞɡ ɀŮůŬɑɤɜŬ, ůŰɞ ɞˊɞɑɞ, ˊŬɟɧɚɞ ˊɞɡ ɡˊɐɟɝŮ ɖ 

ɛɖŰɟɧˊɞɚɖ Űɖɠ Ⱥɡɟɩˊɖɠ, ŰŬ ɚɨɛŬŰŬ ŬűɐɜɞɜŰŬɜ ɜŬ Űɟɏɢɞɡɜ ŮɚŮɨɗŮɟŬ ůŰɘɠ Ŭɡɚɏɠ əŬɘ 

Űɞɡɠ ŭɟɧɛɞɡɠ.  

 

ȼ əŬŰɎůŰŬůɖ ŬɡŰɐ ůɡɜŮɢɑůŰɖəŮ əŬɘ ůŰɞɡɠ ɜŮɧŰŮɟɞɡɠ ɢɟɧɜɞɡɠ Ŭűɞɨ ɛɏɢɟɘ ŰŬ ɛɏůŬ 

ˊŮɟɑˊɞɡ Űɞɡ 19ɞɡ ŬɘɩɜŬ ŭŮ ůɖɛŮɘɩɗɖəŮ ɞɡůɘŬůŰɘəɐ ˊɟɧɞŭɞɠ ůŰŬ ɗɏɛŬŰŬ Űɖɠ ůɡɚɚɞɔɐɠ 

əŬɘ ŭɘɎɗŮůɖɠ Űɤɜ ŬˊɞɓɚɐŰɤɜ. ȼ ˊɟɩŰɖ Ɏɜɗɘůɖ ɎɟɢɘůŮ ůŰɞ ȷɛɓɞɨɟɔɞ (ũŮɟɛŬɜɑŬ) Űɞ 

1842, ɧŰŬɜ əŬŰŬůŰɟɎűɖəŮ Űɞ ˊŬɚɘɧ ŰɛɐɛŬ Űɖɠ ˊɧɚɖɠ Ŭˊɧ ˊɡɟəŬɔɘɎ əŬɘ ŬɜŬŰɏɗɖəŮ ɖ 

ɛŮɚɏŰɖ Űɖɠ Ŭɜɞɘəɞŭɧɛɖůɖɠ ůŰɞɜ ȯɔɔɚɞ ɛɖɢŬɜɘəɧ W. Lindley, ˊɞɡ ůɢŮŭɑŬůŮ ɏɜŬ 

ŮɝŬɑɟŮŰɞ ůɨůŰɖɛŬ ůɡɚɚɞɔɐɠ ŬəŬɗɎɟŰɤɜ ɛŮ ˊɞɚɚɏɠ Ŭˊɧ Űɘɠ ůɖɛŮɟɘɜɏɠ Ŭɟɢɏɠ. ɆŰɖɜ 

ȷɔɔɚɑŬ, ɖ ŮˊɘŭɖɛɑŬ ɢɞɚɏɟŬɠ ˊɞɡ ɝɏůˊŬůŮ Űɞ 1848, ɏɔɘɜŮ ɖ ŬɘŰɑŬ əŬŰŬůəŮɡɐɠ Ŭɝɘɧɚɞɔɞɡ 

ŬˊɞɢŮŰŮɡŰɘəɞɨ ŭɘəŰɨɞɡ ůŰɞ ȿɞɜŭɑɜɞ (Clarket al., 1977). ɀŮŰɎ Ŭˊɧ ŬɡŰɐɜ 

ˊŬɟŬŰɖɟɐɗɖəŮ ůɡůŰɖɛŬŰɘəɐ əŬŰŬůəŮɡɐ Ŭɔɤɔɩɜ ŬˊɞɢɏŰŮɡůɖɠ, ɞɘ ɞˊɞɑɞɘ ɧɛɤɠ ŬˊɚɎ 

ɛŮŰɏűŮɟŬɜ Űɞ ˊɟɧɓɚɖɛŬ ůŰɞɡɠ ˊɞŰŬɛɞɨɠ (Gray, 1940). ȷɝɘɞůɖɛŮɑɤŰɞ ŮɑɜŬɘ Űɞ ɔŮɔɞɜɧɠ 

ˊɤɠ ůŰɞɡɠ ɜŮɧŰŮɟɞɡɠ ɢɟɧɜɞɡɠ ɖ əŬŰŬůəŮɡɐ ɏɟɔɤɜ ŬˊɞɢɏŰŮɡůɖɠ əŬŰɎ Űɞɡɠ ŮɑɢŮ ůəɞˊɧ 

Űɖɜ ŬˊɞɛɎəɟɡɜůɖ Űɤɜ ɞɛɓɟɑɤɜ, ˊŬɟɎ Űɤɜ ɞɘəɘŬəɩɜ ɚɡɛɎŰɤɜ. ɀɎɚɘůŰŬ, ůŮ ŬɟəŮŰɏɠ 

ˊɧɚŮɘɠ ˊɞɡ ŮɑɢŬɜ ŭɑəŰɡɞ ɞɛɓɟɑɤɜ, ɔɘŬ ˊɞɚɨ əŬɘɟɧ ŬˊŬɔɞɟŮɡɧŰŬɜ ɖ ˊŬɟɞɢɏŰŮɡůɖ 

ɚɡɛɎŰɤɜ ůŰɞɡɠ Ŭɔɤɔɞɨɠ (Steel, 1960). 
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ȺɘəɧɜŬ 1.4: ɉɎɟŰɖɠ ŬˊɞɢŮŰŮɡŰɘəɩɜ ɏɟɔɤɜ ůŰɞ ȿɞɜŭɑɜɞ, 1930 (Ʉɖɔɐ:www.sewerhistory.org) 

ɆŰɖɜ ȺɚɚɎŭŬ, ɔŮɜɘəɎ, ɡˊɐɟɝŮ əŬɗɡůŰɏɟɖůɖ ůŰɖɜ əŬŰŬůəŮɡɐ ůɨɔɢɟɞɜɤɜ ůɡůŰɖɛɎŰɤɜ 

ŬˊɞɢɏŰŮɡůɖɠ. ɆŰɖɜ ȷɗɐɜŬ, ˊɞɡ ŭɘŬɗɏŰŮɘ ůŰɞ əɏɜŰɟɞ Űɖɠ ɏɜŬ Ŭˊɧ ŰŬ ˊŬɚɘɧŰŮɟŬ ŮɚɚɖɜɘəɎ 

ˊŬɜŰɞɟɟɞɥəɎ ŭɑəŰɡŬ ŬˊɞɢɏŰŮɡůɖɠ, əŬɘ ůŰɖɜ ˊŮɟɘűɏɟŮɘŬ Űɖɠ ˊɘɞ ůɨɔɢɟɞɜŬ ɢɤɟɘůŰɘəɎ 

ŭɑəŰɡŬ, ɏɜŬ ˊɞɚɨ ůɖɛŬɜŰɘəɧ ˊɞůɞůŰɧ Űɤɜ ůˊɘŰɘɩɜ ŮɝɡˊɖɟŮŰɞɨɜŰŬɜ ɛɏɢɟɘ ˊɟɧůűŬŰŬ 

ɛŮ ɓɧɗɟɞɡɠ. Ⱦɞɛɓɘəɧ ůɖɛŮɑɞ Űɖɠ Ůɝɏɚɘɝɖɠ Űɤɜ ŬɗɖɜŬɥəɩɜ ŬˊɞɢŮŰŮɨůŮɤɜ ŬˊɞŰɏɚŮůŬɜ 

ɞɘ əŬŰŬůŰɟɞűɘəɏɠ ˊɚɖɛɛɨɟŮɠ Űɞ 1883, Ŭűɞɨ ɛŮŰɎ Ŭˊɧ ŬɡŰɏɠ ɡɚɞˊɞɘɐɗɖəŮ ɖ ˊɟɩŰɖ 

ŬˊɞɢŮŰŮɡŰɘəɐ ɛŮɚɏŰɖ Ŭˊɧ Űɞɜ ũɎɚɚɞ ɛɖɢŬɜɘəɧ Claye. ɄɟɞɞŭŮɡŰɘəɎ, ɛŮɗɞŭɘəɏɠ 

ŮəˊɞɜɐůŮɘɠ ɛŮɚŮŰɩɜ ɝŮəɑɜɖůŬɜ Ŭˊɧ Űɘɠ Ŭɟɢɏɠ Űɞɡ 20ɞɡ ŬɘɩɜŬ Ůɜɩ ɖ ŭɘŬɛɧɟűɤůɖ 

ɢɤɟɘůŰɘəɩɜ ŭɘəŰɨɤɜ ɝŮəɑɜɖůŮ Űɞ 1933. ɀɧɚɘɠ Űɞ 1959 ŬˊɞˊŮɟŬŰɩɗɖəŮ ɞ ȾŮɜŰɟɘəɧɠ 

ȷˊɞɢŮŰŮɡŰɘəɧɠ ȷɔɤɔɧɠ (Ⱦȷȷ) Űɞɡ ɢɤɟɘůŰɘəɞɨ ŭɘəŰɨɞɡ, ˊɞɡ əŬŰɏɚɖɔŮ ůŰɞɜ 

ȷəɟɞəɏɟŬɛɞ ȾŮɟŬŰůɘɜɑɞɡ, ɞŭɖɔɩɜŰŬɠ ŰŬ ɚɨɛŬŰŬ ůŰɖ ɗɎɚŬůůŬ ɢɤɟɑɠ ŮˊŮɝŮɟɔŬůɑŬ əŬɘ 

ɛŮ ŮˊɘűŬɜŮɘŬəɐ ŭɘɎɗŮůɖ (ȾɞɡŰůɞɔɘɎɜɜɖɠ, 1999). ɆŰɖ ůɡɜɏɢŮɘŬ, ŬəɞɚɞɡɗŮɑ ɘůŰɞɟɘəɐ 

ŬɜŬŭɟɞɛɐ Űɤɜ ŬˊɞɢŮŰŮɨůŮɤɜ Űɤɜ ȷɗɖɜɩɜ. 

  

1.6 ȽůŰɞɟɘəɐ ȷɜŬŭɟɞɛɐ ȷˊɞɢŮŰŮɨůŮɤɜ ȷɗɖɜɩɜ 

 

ɆŰɖ ůɡɜɏɢŮɘŬ ůɖɛŮɘɩɜŮŰŬɘ ůɡɜɞˊŰɘəɎ Űɞ ɘůŰɞɟɘəɧ ɏɟɔɤɜ ŬˊɞɢɏŰŮɡůɖɠ Űɖɠ ȷɗɐɜŬɠ ɛŮ 

ɢɟɞɜɞɚɞɔɘəɐ ůŮɘɟɎ. ɆɡɔəŮəɟɘɛɏɜŬ ɔɑɜŮŰŬɘ ŬɜŬűɞɟɎ ůŮ ˊɟɞɓɚɐɛŬŰŬ, əŬŰŬůəŮɡɏɠ əŬɘ 

ɛŮɚɏŰŮɠ ˊɞɡ ůɢŮŰɑɕɞɜŰŬɘ ɛŮ Űɞ ŬˊɞɢŮŰŮɡŰɘəɧ ůɨůŰɖɛŬ Űɖɠ ˊɟɤŰŮɨɞɡůŬɠ, ůŮ ŭɘɎűɞɟŮɠ 

ɢɟɞɜɘəɏɠ ˊŮɟɘɧŭɞɡɠ Ŭˊɧ Űɖɜ ŬɟɢŬɘɧŰɖŰŬ ɛɏɢɟɘ əŬɘ ůɐɛŮɟŬ. 

 

1.6.1 ȷɟɢŬɘɧŰɖŰŬ ï 1840 

 

ɆŰɖɜ ŬɟɢŬɘɧŰɖŰŬ ŭŮɜ ɡˊɐɟɢŮ ɞɟɔŬɜɤɛɏɜɞ ŭɑəŰɡɞ ŬˊɞɢɏŰŮɡůɖɠ ůŰɖɜ ȷɗɐɜŬ. ȼ 

ŮɛűɎɜɘůɖ ɜɧůɤɜ əŬɘ ɗŬɜŬŰɖűɧɟɤɜ ŬůɗŮɜŮɘɩɜ, ɧˊɤɠ ɖ ɢɞɚɏɟŬ əŬɘ ɖ ˊŬɜɩɚɖ, ɐŰŬɜ 

ŬˊɞŰɏɚŮůɛŬ Űɤɜ ŬɜɞɘəŰɩɜ ůɡůŰɖɛɎŰɤɜ ŬˊɞɢɏŰŮɡůɖɠ ɚɧɔɤ Űɖɠ ŭɖɛɘɞɡɟɔɑŬɠ 

ˊŬɗɞɔɧɜɤɜ ŮůŰɘɩɜ ůŮ ɚɘɛɜɎɕɞɜŰŬ ůɖɛŮɑŬ. ȼ ˊɟŬəŰɘəɐ ŬɡŰɐ ŬəɞɚɞɡɗɐɗɖəŮ ɔɘŬ 15 

ˊŮɟɑˊɞɡ ŬɘɩɜŮɠ əŬɘ ůŰŬŭɘŬəɎ ŬɜŰɘəŬŰŬůŰɎɗɖəŮ Ŭˊɧ Űɞ ůɨůŰɖɛŬ ŭɘɞɢɏŰŮɡůɖɠ Űɤɜ 

ɚɡɛɎŰɤɜ ůŮ ůɖˊŰɘəɞɨɠ - ŬˊɞɟɟɞűɖŰɘəɞɨɠ ɓɧɗɟɞɡɠ. ȳŰŬɜ ŮˊŮɟɢɧŰŬɜ əɞɟŮůɛɧɠ ůŰɖɜ 

ŬˊɞɟɟɞűɖŰɘəɐ ɘəŬɜɧŰɖŰŬ Űɤɜ ɓɧɗɟɤɜ, ŰɧŰŮ ŬɜɞɑɔɞɜŰŬɜ Ɏɚɚɞɘ ɐ ŰŬ ɚɨɛŬŰŬ 

ŬˊɞɟɟɑˊŰɞɜŰŬɜ ɛŮ ŭɞɢŮɑŬ ůŮ ɢŮɑɛŬɟɟɞɡɠ əŬɘ ɟɏɛŬŰŬ. ȼ ŮɝɎɚŮɘɣɖ Űɤɜ əɘɜŭɨɜɤɜ ɔɘŬ 

Űɞɡɠ ˊɞɚɑŰŮɠ əŬɘ Űɞ ˊŮɟɘɓɎɚɚɞɜ ŭŮɜ ɐŰŬɜ ŮűɘəŰɐ ɞɨŰŮ ůŮ ŬɡŰɐ Űɖɜ ˊŮɟɑˊŰɤůɖ. 
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1.6.2 ɄŮɟɑɞŭɞɠ 1840 ï 1930 

 

ɇɞ 1840 ɝŮəɑɜɖůŮ ɖ ˊɟɞůˊɎɗŮɘŬ ɔɘŬ Űɖɜ ɡɚɞˊɞɑɖůɖ ůɡůŰɐɛŬŰɞɠ ůɡɚɚɞɔɐɠ əŬɘ 

ɛŮŰŬűɞɟɎɠ ŬəŬɗɎɟŰɤɜ əŬɘ ɞɛɓɟɑɤɜ. ȼ ˊɟɩŰɖ ɔŬɚɚɘəɐ ȷˊɞůŰɞɚɐ ȹɖɛɞůɑɤɜ Ȱɟɔɤɜ 

əŬŰŬůəŮɨŬůŮ Űɞ 1860 Űɞɜ ˊŬɜŰɞɟɟɞɥəɧ Ŭɔɤɔɧ Űɖɠ ɆŰŬŭɑɞɡ, ɖ ŮˊɏəŰŬůɖ Űɞɡ ɞˊɞɑɞɡ 

ɡɚɞˊɞɘɐɗɖəŮ Űɞ 1870. 

 

ɆŰɖ ŭŮəŬŮŰɑŬ 1880-1890 əŬɚɨűɗɖəŮ Űɞ ŬɜɞɘɢŰɧ ɟɏɛŬ Űɞɡ Ⱦɡəɚɞɓɧɟɞɡ ɛŮ ɚɘɗɧəŰɘůŰɞ 

Ŭɔɤɔɧ ɛŮɔɎɚɖɠ ŭɘŬɛɏŰɟɞɡ (ˊŮɟɑˊɞɡ 3 ɛ.). ɄŬɟɧɚɞ ˊɞɡ ɖ ŬɜɎˊŰɡɝɖ Űɖɠ ˊɧɚɖɠ 

ŬˊŬɘŰɞɨůŮ ŬˊɞɢŮŰŮɡŰɘəɧ ŭɑəŰɡɞ ɛɐəɞɡɠ 90 ɢɚɛ, ɛɏɢɟɘ Űɞ 1893 Űɞ əŬŰŬůəŮɡŬůɛɏɜɞ 

ŭɑəŰɡɞ ŬˊɞɢɏŰŮɡůɖɠ ŮɑɢŮ ůɡɜɞɚɘəɧ ɛɐəɞɠ 11.5 ɢɚɛ. Ƀɘ ŬˊɞɢŮŰŮɡŰɘəɏɠ ŬɜɎɔəŮɠ ŭɖɚŬŭɐ 

Űɖɠ ˊɧɚɖɠ ɐŰŬɜ ˊŮɟɑˊɞɡ ɞəŰŬˊɚɎůɘŮɠ. 

 

ɇɞ ɏɜŰɞɜɞ ˊɟɞůűɡɔɘəɧ ɟŮɨɛŬ, ŰŬ ŮˊɧɛŮɜŬ ɢɟɧɜɘŬ, ˊɞɡ ˊɟɞəɚɐɗɖəŮ ŮɝŬɘŰɑŬɠ Űɖɠ 

ɀɘəɟŬůɘŬŰɘəɐɠ əŬŰŬůŰɟɞűɐɠ Űɞ 1922, ŬɨɝɖůŮ Űɘɠ ŬɜɎɔəŮɠ Űɖɠ ˊɟɤŰŮɨɞɡůŬɠ ůŮ 

ŬˊɞɢŮŰŮɡŰɘəɎ ŭɑəŰɡŬ. ɇɞ 1925, ɞ ȹɐɛɞɠ ȷɗɖɜŬɑɤɜ ɛŮɚɏŰɖůŮ əŬɘ əŬŰŬůəŮɨŬůŮ Űɞ ñɁɏɞ 

ɀŮɔɎɚɞ ȷɔɤɔɧò, Ůɜɩ Űɖɜ ɑŭɘŬ ˊŮɟɑɞŭɞ əŬŰŬůəŮɡɎůŰɖəŮ ɏɜŬ ɛŮɔɎɚɞ ŰŮɢɜɘəɧ ɏɟɔɞ, ɖ 

ůɡɛɓɞɚɐ Űɤɜ ŭɨɞ ñɀŮɔɎɚɤɜ ȷɔɤɔɩɜò ůŰɘɠ ɞŭɞɨɠ ɀɎɟɜɖ əŬɘ ɄŬɘɤɜɑɞɡ. 

 

1.6.3 ɄŮɟɑɞŭɞɠ 1930 ï 1950 

 

ɇɞ 1930 ɞɚɞəɚɖɟɩɗɖəŮ ɖ əŬŰŬůəŮɡɐ Ŭɔɤɔɞɨ ŬəŬɗɎɟŰɤɜ Űɞɡ ɟɏɛŬŰɞɠ ɄɟɞűɐŰɖ 

ȹŬɜɘɐɚ ɛŮ ŬˊɞŭɏəŰɖ Űɞ ūŬɚɖɟɘəɧ ȹɏɚŰŬ. ȱŰŬɜ ɏɜŬɠ Ŭɔɤɔɧɠ ɤɞŮɘŭɐɠ ɛŮ ɢŮɟůŬɑɞ ɛɐəɞɠ 

ˊŮɟɑˊɞɡ 6,5 ɢɚɛ. əŬɘ ɡˊɞɗŬɚɎůůɘɞ ˊŮɟɑˊɞɡ 700 ɛ. 

 

ɇɞ 1931 ůɡůŰɎɗɖəŮ ɖ çȷɜɩɜɡɛɞɠ ȺŰŬɘɟɑŬ ȾŬŰŬůəŮɡɐɠ Ɉˊɞɜɧɛɤɜ ȷɗɖɜɩɜ əŬɘ 

ɄŮɟɘɢɩɟɤɜè, ůŰɖɜ ɞˊɞɑŬ Űɞ Ůɚɚɖɜɘəɧ əɟɎŰɞɠ ŬɜɏɗŮůŮ Űɖɜ ɞɟɘůŰɘəɐ ɛŮɚɏŰɖ Űɞɡ ŭɘəŰɨɞɡ 

Űɤɜ ȷɗɖɜɩɜ əŬɘ ɄŮɟɘɢɩɟɤɜ ɔɘŬ ŬəɎɗŬɟŰŬ əŬɘ ɧɛɓɟɘŬ ɨŭŬŰŬ ɛŮ ɓɎůɖ Űɖɜ ˊɟɞɛŮɚɏŰɖ 

Űɞɡ ȽŰŬɚɞɨ əŬɗɖɔɖŰɐ ɡŭɟŬɡɚɘəɐɠ ūŬɜŰɧɚɘ. 

 

ɄŬɟɎɚɚɖɚŬ, ɞ ȹɐɛɞɠ ȷɗɖɜŬɑɤɜ ŬˊŬɔɧɟŮɡůŮ Űɖɜ əŬŰŬůəŮɡɐ ŬˊɞɟɟɞűɖŰɘəɩɜ ɓɧɗɟɤɜ 

ůŮ ɧůɞɡɠ ŭɟɧɛɞɡɠ ŮɑɢŮ əŬŰŬůəŮɡŬůŰŮɑ ŭɑəŰɡɞ əŬɘ ŬűŬɑɟŮůŮ Ŭˊɧ Űɞɡɠ ɘŭɘɩŰŮɠ Űɞ 

ŭɘəŬɑɤɛŬ Űɖɠ əŬŰŬůəŮɡɐɠ əŬɘ ŮəɛŮŰɎɚɚŮɡůɖɠ Ŭɔɤɔɩɜ ŬəŬɗɎɟŰɤɜ əŬɘ ɞɛɓɟɑɤɜ ůŰɖɜ 

ˊɧɚɖ. ɀɏůŬ ůŰɖɜ ˊŮɜŰŬŮŰɑŬ 1934 - 1939 ɡɚɞˊɞɘɐɗɖəŮ ɏɜŬ ɛŮɔɎɚɞ ˊɟɧɔɟŬɛɛŬ 

əŬŰŬůəŮɡɐɠ ŬˊɞɢŮŰŮɡŰɘəɩɜ ɏɟɔɤɜ ˊɞɡ ˊŮɟɘɚɎɛɓŬɜŮ Űɖɜ əɎɚɡɣɖ 17 ůɖɛŬɜŰɘəɩɜ 

ɟŮɛɎŰɤɜ, Űɖɜ əŬŰŬůəŮɡɐ Űɤɜ ɛŮɔɎɚɤɜ Ŭɔɤɔɩɜ ůŰɘɠ ɞŭɞɨɠ Ʌɖɔɑɚɚɖɠ əŬɘ ȸŬůɘɚɑůůɖɠ 

ɆɞűɑŬɠ əŬɘ Űɖɜ əŬŰŬůəŮɡɐ ŬɜŰɘˊɚɖɛɛɡɟɘəɐɠ ŰɎűɟɞɡ ůŰɞ ȿɧűɞ ūɘɚɞˊɎˊˊɞɡ. 

 

ɇŬɡŰɧɢɟɞɜŬ ɛŮ ɓɎůɖ Űɖɜ ˊɟɞɛŮɚɏŰɖ Űɞɡ əŬɗɖɔɖŰɐ ūŬɜŰɧɚɘ, əŬŰŬůəŮɡɎůŰɖəŬɜ ŰɟɑŬ 

ɓŬůɘəɎ ɏɟɔŬ ɡˊɞŭɞɛɐɠ ůŰɖɜ ȷɗɐɜŬ, ˊŬɟɎ Űɖɜ ɏɜŬɟɝɖ Űɞɡ ȸȭ ɄŬɔəɞůɛɑɞɡ Ʉɞɚɏɛɞɡ, 

ˊɞɡ ŬűɞɟɞɨůŬɜ: 

¶ ɇɖɜ əŬŰŬůəŮɡɐ Űɞɡ ȾŮɜŰɟɘəɞɨ ȷˊɞɢŮŰŮɡŰɘəɞɨ ȷɔɤɔɞɨ (Ⱦȷȷ) 

¶ ɇɖɜ əŬŰŬůəŮɡɐ Űɞɡ ɛŮɔɎɚɞɡ əŬɘ ɓŬůɘəɞɨ ůɡɚɚŮəŰɐɟŬ, ɛŮŰɎ Ŭˊɧ ɞɟɘůŰɘəɐ ɛŮɚɏŰɖ 

ˊɞɡ ůɡɜŰɎɢɗɖəŮ ɔɘŬ Űɞɜ Ƚɚɘůɧ. 

¶ ɇɖ ŭɘŮɡɗɏŰɖůɖ ŰɛɖɛɎŰɤɜ Űɞɡ Ⱦɖűɘůɞɨ. 
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ȺɘəɧɜŬ 1.5: ɆɡɚɚŮəŰɐɟŬɠ ŬəŬɗɎɟŰɤɜ, ȷɗɐɜŬ 1939 (ȺɈȹȷɄ) 

 

1.6.4 ɄŮɟɑɞŭɞɠ 1950 ï 1980 

 

ȼ ɟŬɔŭŬɑŬ ˊɞɚŮɞŭɞɛɘəɐ ŬɜɎˊŰɡɝɖ Űɖɠ ˊɟɤŰŮɨɞɡůŬɠ Ŭˊɧ Űɞ 1950 əŬɘ ɛŮŰɎ ɏəŬɜŮ 

ŮˊɘŰŬəŰɘəɐ Űɖɜ ŬɜɎɔəɖ ɔɘŬ əŬŰŬůəŮɡɐ ɛŮɔɎɚɤɜ ŬˊɞɢŮŰŮɡŰɘəɩɜ ɏɟɔɤɜ. ȷˊɧɟɟɞɘŬ 

ŬɡŰɐɠ, ɐŰŬɜ ɖ ůɨůŰŬůɖ Űɞɡ  ɃɟɔŬɜɘůɛɞɨ ȷˊɞɢɏŰŮɡůɖɠ ɄɟɤŰŮɨɞɡůŬɠ (ɃȷɄ), ɞ ɞˊɞɑɞɠ 

ɏɗŮůŮ ŰŬ ɗŮɛɏɚɘŬ ɔɘŬ Űɖɜ ɡˊɞŭɞɛɐ Űɞɡ ŬˊɞɢŮŰŮɡŰɘəɞɨ ůɡůŰɐɛŬŰɞɠ Űɖɠ ˊɧɚɖɠ Űɤɜ 

ȷɗɖɜɩɜ, ŬɚɚɎ əŬɘ ɔɘŬ Űɞɜ ɛŬəɟɞɢɟɧɜɘɞ ůɢŮŭɘŬůɛɧ Űɤɜ ɛŮɚɚɞɜŰɘəɩɜ ŬɜŬɔəɩɜ Űɖɠ 

ɄɟɤŰŮɨɞɡůŬɠ ůŮ ŭɑəŰɡŬ ŬəŬɗɎɟŰɤɜ əŬɘ ŬɜŰɘˊɚɖɛɛɡɟɘəɐɠ ˊɟɞůŰŬůɑŬɠ. 

 

ɇɞ 1950 ɎɟɢɘůŮ ɖ ůɨɜŰŬɝɖ ˊɟɞɛŮɚɏŰɖɠ ɔɘŬ Űɖɜ ŬˊɞɢɏŰŮɡůɖ Űɖɠ ˊŮɟɘɞɢɐɠ Űɖɠ 

ɄɟɤŰŮɨɞɡůŬɠ ůŮ ɏəŰŬůɖ 200.000 ůŰɟŮɛɛɎŰɤɜ, ˊɞɡ ɞɟɘůŰɘəɞˊɞɘɐɗɖəŮ əŬɘ ɡˊɞɓɚɐɗɖəŮ 

ůŰɘɠ əɟŬŰɘəɏɠ Ŭɟɢɏɠ Űɞ 1963. ȼ ˊɟɞɛŮɚɏŰɖ ŬɡŰɐ ɢɟɖůɘɛɞˊɞɘɐɗɖəŮ ɤɠ ɓɎůɖ ŬɜɎˊŰɡɝɖɠ 

Űɤɜ ŭɘəŰɨɤɜ ůŰɘɠ ŭŮəŬŮŰɑŮɠ Űɞɡ 1960 əŬɘ Űɞɡ 1970, Ŭűɞɨ ɡˊɏůŰɖ ůɡɜŮɢŮɑɠ 

ŰɟɞˊɞˊɞɘɐůŮɘɠ Ŭˊɧ Űɞ 1963 ɤɠ Űɞ 1977. 

 

ɆɡɜɞɚɘəɎ, ůŰɞ ŭɘɎůŰɖɛŬ ɚŮɘŰɞɡɟɔɑŬɠ Űɞɡ ɃȷɄ, ɛŮŰŬɝɨ Űɤɜ ŮŰɩɜ 1950 ɏɤɠ 1980, 

əŬŰŬůəŮɡɎůŰɖəŬɜ ɏɟɔŬ ŬəŬɗɎɟŰɤɜ ɛɐəɞɡɠ 1.700 ɢɚɛ. əŬɘ ɞɛɓɟɑɤɜ ɛɐəɞɡɠ 300 ɢɚɛ., 

ɛŮŰŬɝɨ Űɤɜ ɞˊɞɑɤɜ ɞ ɄŬɟŬɚɘŬəɧɠ ɆɡɚɚŮəŰɐɟŬɠ Űɖɠ ŬəŰɐɠ ɆŬɟɤɜɘəɞɨ əŬɘ ɞ 

ɄŬɟŬəɖűɑůɘɞɠ ɆɡɚɚŮəŰɐɟŬɠ. 
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ȺɘəɧɜŬ 1.6: ɇɞˊɞɗɏŰɖůɖ Ŭɔɤɔɞɨ ŮɜŰɧɠ ˊɧɚŮɤɠ (ȺɈȹȷɄ 2013) 

 

1.6.5 ɄŮɟɑɞŭɞɠ 1980 ɏɤɠ ůɐɛŮɟŬ 

 

Ƀɘ ŬɟɛɞŭɘɧŰɖŰŮɠ Űɞɡ ɃȷɄ (ɃɟɔŬɜɘůɛɧɠ ȷˊɞɢɏŰŮɡůɖɠ ɄɟɤŰŮɡɞɨůɖɠ) ɛŮŰŬɓɘɓɎůŰɖəŬɜ 

Űɞ 1980 ůŰɞɜ ŮɜɘŬɑɞ űɞɟɏŬ ŭɘŬɢŮɑɟɘůɖɠ Űɖɠ ɨŭɟŮɡůɖɠ əŬɘ ŬˊɞɢɏŰŮɡůɖɠ Űɖɠ ȷɗɐɜŬɠ, Űɖɜ 

ȺɈȹȷɄ. ɆŰɞɜ ŰɞɛɏŬ Űɖɠ ŬˊɞɢɏŰŮɡůɖɠ ɞ ɜɏɞɠ ŬɡŰɧɠ űɞɟɏŬɠ ŬɜɏɚŬɓŮ Űɖɜ Ŭˊɞɟɟɞɐ Űɤɜ 

ɚɡɛɎŰɤɜ əŬɘ Űɤɜ ɓɘɞɛɖɢŬɜɘəɩɜ ŬˊɞɓɚɐŰɤɜ. Ⱥˊɑůɖɠ ŬɜɏɚŬɓŮ Űɞɜ ɏɚŮɔɢɞ Űɖɠ 

ŭɘŬŭɘəŬůɑŬɠ əŬɗŬɟɘůɛɞɨ Űɤɜ ɚɡɛɎŰɤɜ əŬɘ Űɖɜ ŰŮɚɘəɐ ŭɘɎɗŮůɐ Űɞɡɠ ůŰɖ ɗɎɚŬůůŬ. ȷˊɧ 

Űɘɠ ɡˊɞɢɟŮɩůŮɘɠ Űɞɡ Űɏɤɠ ɃȷɄ, ɖ ȺɈȹȷɄ ŭŮɜ ŬɜɏɚŬɓŮ Űɖɜ əŬŰŬůəŮɡɐ Űɤɜ 

ŭŮɡŰŮɟŮɡɧɜŰɤɜ Ŭɔɤɔɩɜ ŬəŬɗɎɟŰɤɜ əŬɘ Űɖ ůɨɜŭŮůɖ Űɤɜ ŬəɘɜɐŰɤɜ ɛŮ ŰŬ ŭɑəŰɡŬ, ˊɞɡ 

ŮəɢɤɟɐɗɖəŬɜ ůŰɞɡɠ Ƀɇȷ.  

 

ȷˊɧ Ŭɟɢɐɠ ɚŮɘŰɞɡɟɔɑŬɠ Űɖɠ ȺɈȹȷɄ, Űɞ ŬˊɞɢŮŰŮɡŰɘəɧ ŭɑəŰɡɞ Űɤɜ ȷɗɖɜɩɜ ŮˊŮəŰɎɗɖəŮ 

əŬɘ ˊɨəɜɤůŮ ɛŮ Űɖɜ əŬŰŬůəŮɡɐ ˊɞɚɚɩɜ ɢɘɚɘɞɛɏŰɟɤɜ Ŭɔɤɔɩɜ, ɔɘŬ ɜŬ űŰɎůŮɘ ůɐɛŮɟŬ 

Űɞ ůɡɜɞɚɘəɧ ɛɐəɞɠ Űɞɡ ŭɘəŰɨɞɡ ŬˊɞɢɏŰŮɡůɖɠ ɜŬ ŬɔɔɑɕŮɘ ŰŬ 8.000 ɢɚɛ. 

 


















































































































































































































































































































































