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Infroduction

« The Municipality of Western Mani (WM) is located in the southern part of Greece in
. The region has a high rate of rainfalls mainly in the mountainous areas.

« Rainfall is mainly observed during the autumn and winter months, from October to
March, while there is a significant decrease in the summer(1].

« The problems that arise mainly focus on the quantitative aspect [2-5]. The geological
background is extremely permeable as it consists mainly of karstic limestone.
Therefore, there are limited surfaces water resources with limited water supply[é].




General Elements of Cisterns

Constitute an integral part of  |locdl
tradition = External

Enrich the culiural heritage

Attract great architectural interest * Internal
Water Quality:

» Past — suitable for drinking

= Present — suitable for water supply

The cistern volume depends on:
=  Water demand of the residents
= Potential rainwater yield

= Amount of possible conceniration of
water from rainfall




Cistern in Western Mani

Jgsterna lagada

These pictures show a cistern on plateau in Lagada where the water is collected and different settflements are fed.



Traditional construction with cistern

* This section depicts a traditional tower, in which resides a traditional family of
10 people, with an external cistern which fills with water and is used for storage so
as to ensure the survival of the family.

» The blue line shows the water cycle of the rainwater.



Waterproofing

Process

Layers

s://www.youtube.com/watch2v=hSp40FHf8HW&+=3s

Materials



https://www.youtube.com/watch?v=hSp40FHf8Hw&t=3s
https://www.youtube.com/watch?v=hSp40FHf8Hw&t=3s

Modeling the cisterns

Data:

- Very small fime series, 68 years

- Astochastic synthetic time series of 500 years

- The Symmetric-Moving-Average (SMA) scheme was applied [8-9].

Rainfall time series
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Diagram Rainfall — Time for historical and synthetic time series [10]

= Red depicts the historical fime series and blue the synthetic time series




Equations

max (0, min(K, Sr_; + xr —Rr)

max(0,min (aR,Sr_1)

Small stream in the Taygetos mountain




~unction of the cistern
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» The coefficient for the consumptionis at a peak in July and
itisequalto 1.

= The minimum limits for survival are 5L/ inhabitant /day.
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Simulation of function of cistern

In each diagram the withdrawal (R) changes and the following arise:

. Co]nséi(cyjering R=3 m3 the average consumption is 2.2m3 per month and the system failure is about

* Stock in the cistem (S) * Withdrawal (R) === Water consumption per capita (3 liters per day)
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Time Diagram water-time for R=3 m3

- Considering R=4 m3 the average consumption is 2.8m3 per month and the system failure is about 8%.

* Stock in the cistem (S) *  Withdrawal (R) === Water consumption per capita (5 liters per day)
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Diagram water-time for R=4 m3




Simulation of function of cistern

In each diagram the withdrawal (R) changes and the following arise:

» Considering R=5m3 the average consumptionis 3.2m3 per month and the system failure is about

17.8%.

¢ Stockin the cistemn (S) *  Withdrawal (R) === Water consumption per capita (5 liters per day)
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Diagram water-time for R=5 m3

. Considering R=6 m3 the average consumption is 3.6m3 per month and the system failure is about 28%.

=== Water consumption per capita (3 liters per day)
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Diagram water-time for R=6 m3




Water constitutes the most

To each diagram we conclude that there are many which
are due to small changes of numbers of consumptions and water withdrawals.
So the inhabitants deal with many difficulties and cannot survive.

The water supply system failure is acceptable at 1% but as resources are
limited, one could assume that the system could have a systematic failure.

The availability of water resources is extremely limited. As a result, the local

begin.
However, this fact forced inhabitants to adopt a and they
were the first population to enter to the Greek Revolution of 1821 [11-12].
With the , there is drinking water.

According to the model, after its restoration, a cistern can provide 50 L of
drinking water per day minimum for a family of 10 people. In this way, each
family that earns about 4000€ every year
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