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What if cities had the capacity to collect, store and use rainwater in their daily uses, instead
of depending entirely on boreholes and dams, as is currently the case in Portugal?
In this month's article we talk about roofs and cisterns. It is perfectly possible to collect
rainwater and then use it for various purposes, but investment is needed to prepare
houses for this. In several countries there is support for the acquisition of rainwater
collection systems (pipes, networks, pumps, filters, tanks/cisterns/tanks). Wouldn't Portugal
benefit more from this type of investment than from new dams and desalination plants?
Discover the various advantages of using rainwater collection systems in this edition of the
Almargem Newsletter - Special Water Edition.

Cistern Cities

At this time of year, if the roofs of Algarve houses had gutters installed, we would have
already collected and stored a lot of rainwater.

Cisterns (and all components of this collection system) are of central importance in the
lives of families living in rural areas, far from urban centers. But they can also be a strategy
for autonomy, resilience and sustainability for those who live in the city, either individually
or collectively, if the municipality uses this strategy to prepare for water scarcity. This is the
fastest, most economical and intelligent measure to capture water when it rains,
store it for balanced use and manage it, when there is none, for as long as possible.
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The cities expanded and with them the public supply network and the sewage network, which,
for the most part, collects rainwater. We are modern, so having individual cisterns,
downspouts and septic tanks no longer makes sense, they only exist in a past that belongs to
an underdeveloped region. The roofs collect water, but the gutters that exist let the water
run through the streets and rainwater network, ending up in the sea.

What would be saved in water treatment, supply works (and sanitation, which is done
together) and expenses with opening boreholes and new dams, if we collected the water that
falls from the sky?

In Australia, most rural homes have this cistern system. In many cities, houses have
tanks on their roofs to collect rainwater and subsequently supply families.

A roof area of 200 m  can collect and store, throughout the rainy season, in a region like
the Algarve, where the average annual rainfall is 446.1 mm (2022, IPMA), around 95,000 L.
Now, If a family of 4 people needs around 800 L of water daily (200 L/day/person) to
carry out such mundane tasks as cooking, cleaning, washing, bathing, among others, with this
reserve of rainwater, the family can be autonomous for around 120 days.

If, alongside this, there were a set of measures that contributed to reducing water
consumption, including the most important thing - the individual change in consumption
habits when turning on the tap - we could increase the number of days of autonomy.
Another measure, for those who live in rural areas, would be the installation of a domestic
WWTP to be able to reuse treated effluents for non-potable uses, such as watering trees.

If we could imagine a city full of roofs and a network of gutters, not to pour water onto the
asphalt, but to collect rainwater, direct it and store it, we would be making that city and its
residents autonomous and making them more resilient to future water scarcity and
drought crises.

If we could imagine a city full of roads and other areas sealed for rainwater collection
and subsequent storage, we would be recovering reserves, we would be saving water.
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It is not just the water that falls on the mountains and in the barrocal and is collected in the
watercourses, which runs off and is lost in the sea, that deserves our indignation. This water
that falls there is more useful because part of it infiltrates the soil. In cities, it falls onto the
asphalt and disappears into the sea. Wouldn't it be more undignified to have roofs and not
collect and store the water that falls from the sky?

If we do some rough calculations, if a city measuring 700 km  has 30% of its waterproof
area (210 km ), it will have the capacity to store around 99,750,000 L of water (210,000 m x
475 L/m ), that is, it will be able to respond to the needs of 498,750 persons. Not to mention
that a city does not only have residents with domestic consumption, there are economic activities
that require water, as well as other services.

This number of people is greater than the population of the Algarve, in normal times, and the
impermeable area is certainly greater than 210 km in this region, which has an area of around
4,960 km.

Perhaps it would be better to use the funds from the so-called “bazooka” to prepare cities
with rainwater collection systems separate from sewage. And take the opportunity to
take this water to reserves already built or to be built (collective and individual) and other
natural reserves.
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Fig. 1: Rainwater collection system. @Expert Plumbing and Gas Services Fig. 2: Rainwater storage tanks.
@Expert Plumbing and Gas Services
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reduce the need to build new dams or desalination plants;
protect the ecological flow of water lines;
reduce construction costs for installing infrastructure.

Some municipalities are already separating rainwater and sewage collection systems, but the
rest remains to be done, which is most of it. We need to use this rainwater before it goes
into the sea. As an example, Marshopping Algarve installed a rainwater drainage system
created by the portuguese company OLI, to collect rainwater from an area of 8,000 m of
roofs, and which uses this water for irrigation systems, fire fighting and in flushing of
installed toilet cisterns. But its waterproofing area (parking lots and road network) is much
larger than this area, so the collection and storage capacity could be greater than what it
already has.

We have so many roofs in our cities and we don't take advantage of this gift. What would we
do if we could store this “sea” of water?

Rainwater is a natural resource that can help reduce water scarcity if it is collected and
stored. At the domestic level, they can contribute to reducing current expenses; they are an
alternative supply during periods of water supply restrictions; and help maintain healthy
green spaces (municipal and private).

In many countries there is assistance in purchasing rainwater collection systems (pipes,
networks, pumps, filters, tanks/cisterns/tanks), which the population can use. Instead of
granting authorizations for the construction of dams and desalination plants,
perhaps this investment should be considered, both in urban centers and in rural areas.

According to research carried out on Australian websites, depending on the size of the
tank/cistern, the climate and the family's habits, domestic water consumption can be
reduced by up to 100%. Each family and collective tank/cistern contributes to the
community’s resilience to water scarcity and can also help to:

Furthermore, rainwater harvesting also reduces stormwater runoff, thus helping to
reduce local flooding and stream erosion.
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On this Australian website we have more information on how to install a rainwater collection
system step by step:

1) Calculate the size of the tank/cistern. This calculation is made based on daily water
consumption, roof area and space available for the tank/cistern;

2) Choose the cistern tank. There are several models of tanks/cisterns: vertical, horizontal,
submerged, surface, made of various materials;

3) Add a system that collects only water and removes or reduces as much impurities and
some organisms as possible;

4) Keep the system in good condition: gutters, collection boxes and nets.
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Fig. 3: Explanation of the rainwater collection, storage and use system. @Expert Plumbing and Gas Services
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