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Extended abstract

Introduction

Qanat is the most sustainable way of providing drinking water and sanitation
according to the geographical conditions, it is considered a wide range of
dry areas of Iran and in addition to hydrology, it is important for cultural,
social, economic, architectural and political aspects. Drinking water quality
limits and the proper quality of ganat water due to the placement of the
wellhead in the initial area of the alluvial fan, a large number of ganat and
the possibility of developing and Improving the performance of the ganat
discharge, Sustainability of this method of water supply and proper
distribution of ganats in the driest areas and urban and rural settlements of
Iran It makes the discharge capacity of the ganat to meet the needs of
drinking and health and water scarcity crisis management is always taken
into consideration.

Materials and methods

In this article, the successful methods experienced for the protection and
restoration of the ganat with three case examples in Yazd province are
analysed in a descriptive-analytical way. The water quality of these ganats is
suitable for drinking. Each of them, in turn, is located in the lowest water
areas of this province, in the areas without aquifers. They provide drinking
water to the people of Khamsian villages in Ashkazar, Kharanaq Ardakan
and Dehshir Taft.
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Results

First, the action of physical protection and rate of flow were introduced as the most
important methods of protecting and revitalising the Qanat. Physical protection
action in three parts A: A set of measures to strengthen well bars and Qanat
furnaces to prevent external damage including closing and covering the upper and
middle parts of the wells in several areas that were falling and were subject to
destruction. Covering the opening of wells located in the river bed. and increasing
the height of the collar of the well above the ground level for the wells located on
the river bank. Also, the use of in-situ or prefabricated concrete materials,
especially in areas where there is a possibility of the furnace falling and the part
where the ganat furnace reaches the surface of the earth, which has been exposed to
flood hazards and human actions, is one of the most important successful
retrofitting methods to increase the Qanat tolerance against the environmental
factors discussed in this research. Improvement to prevent disruption in the internal
functioning of the ganat which includes the operations of removing debris,
dredging, removing calluses, double-folding the ganat in the collapsed area of the
roof and C: by building a diversion dam parallel to the ganat and creating a
waterway behind it measures have been taken to divert flood flows and protect the
Qanat against the risk of flooding. In the second part, A: To increase the water flow
of the ganat by the surface feeding method in the Dehshir ganat, an artificial
feeding earthen dam has been built in the distance between the two spillways, a
channel perpendicular to the main channel and directs the smooth flow without
large particles into the reservoir of the dam. For the second branch of the Dihuk
Kharanaq Qanat, two earth dams have been built to store runoff and feed the
Qanat. The first dam was designed and implemented based on the runoff capacity
of a natural waterway. The condition of the second dam is such that, in addition to
the capacity of the direct upstream runoff, it can accommodate the flood passing
downstream of the underground dam of the first line by directing the flow through
a diversion dam. and B: To increase the flow rate of the ganat using the
underground feeding method, based on the existing conditions, the construction of
an underground dam on the main line of the Dihok Kharanaq ganat has been
investigated as an efficient and effective method.

The results showed that with the implementation of these measures, the destroyed
ganat of Khamsian was put into operation with a water flow of 0.5 litres per
second, and while protecting possible future floods, the stability of the drinking
water supply for the people of this village was ensured. Also, an amount of 2.5
litres per second was added to the water capacity of the Dehshir Qanat. While
protecting the risk of floods, Dihok Kharanagq ganat, its sustainable water flow
increased to 0.5 litres per second in the year of low rainfall and it is expected that
with the occurrence of rainfall, the water capacity of this ganat will increase under
the influence of the earth dam and the underground dam.
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reinforced well rod of the Khamsian Ashkezar Qanat.
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Fig 3. a) The resistance of the protected furnace of Dihok Kharanagh Qanat and b) The resistance of the
protected well rod of Dihok Kharanagh Qanat against flooding.
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Fig 8. a) Double-walling of the Khamsian Ashkezar Qanat furnace and b) furnace with a hole that needs
dredging.
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Figure 9. The operation of improving the aerator rod at the place of flood entering the Khumsian Qanat
of Ashkazar.
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Fig 10. The operation of improving the aerator rod of the Khamsian Ashkezar Qanat.

IS oo GUS g (5 lut g anlsd )Y S
Fig 11. Evacuation and improvement of Khamsian Qanat of Ashkezar.

o Bl o0l ais Slaml V=Y 0,55 5 iSTym ol alis |, Bl Lol (g5 ST el
Slee a4 OO 51 (Khadiv Jam, 1994) o> sas 485 ;a0 )0 Cwd Gl 4 Gl ouiS Colae (e n
4 o 4l ol g 00y ol LB wags Jele ppinee omby 4o o ol g, 45 ) L (L5l Jele e wags
LTy old gles e Jad o Kiw ol J= ly S ]y 0g SlLS Sl wojlu axlse PTG, caws
i by 5o adl atled oo Sgdne S A5G gyl g oand (Y obml Gl e 1y elge opl dlex 3l ans
85 2Ll ol (om0 slaoly als ailas 3 40,55 g akeo i go)lpnd B w0)95 S cod et
ol 5l Jol> S 5 wysl e 5L ey w51 B0 06 (P9 (arme Jelge 5 S0 Laulyd s Yo
SIB0iS e e S5 0l (6 le0 O yg0 4 o 904 OOy S ands oy el o e 1) DLS (5luge
S5l ol 355 sl U Ul 4y e S5l s & i 5 6ol sl acge Y s o
ol oads &8ly Jus b 0)0 dawg jo SUE a5 5l 09z Ol Colas Sz 055 S ol a0l als g0 )5S
! 5 aS 0,05 ol wiles (59, 5l ol Jew plKin Cals pplae 5 Ol



VeV lias) g jml O o)lod oF )53 «lid g 4l ale

s,y Sl @l Sl gilupslie 5 (g5l
pladl T ez (o anl ] olol g Gl Olslae 4y 3yl

OF IS o

Wi J5 0l 65y 5 d9ts e | olz alee & 50
Olamed BB U3 4 s 3585 VF) Lo o
5 S el 119 laalie 51 S Bkl A
5 pobad 9 a5 SLE cnl l Gloses i Gab
om s ahl B8 i g0 o selim Dbty

0! ylmnes U3 I cdiblne (6l y anlpl sl g (31,260 wiu Slas Sldes NY S5
Fig 13. The operation of constructing a diversion dam and creating a waterway to protect the Khamsian
Qanat of Ashkezar.
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Fig 14. The drainage channel branched from the main channel located between two spillways.
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Fig 15. The condition of the reservoir of the earthen dam of the Qanat of Mazreano of Dehshir field
before and after the rain.
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Fig 16. Earth dam for artificial feeding of Dihok Kharanagh Qanat.
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Fig 17. A view of the underground dam of Dihok Kharanagh Qanat.
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