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Abstract. This paper intends to highlight the problem of water-related accidents
usingBaixoTâmegaValley, in Portugal, as a study case.Water storage zones can be
a threat. There is no yet specific Portuguese standard to guide these infrastructures.
In rural areas, this kind of risk also exists. It is very likely to find rivers, brooks,
river beaches, swimming pools, washing tanks, fountains, watering holes, and
wells, among others, in this type of low-density population site. Unfortunately,
every summer, there are always victims of drowning and other water-related kinds
of accidents. In this region, during the summer of 2020, there was a significant
boom in swimming pool construction due to the COVID-19 pandemic that made
it impossible to go abroad. Therefore, some examples of the above-identified
existing water storage zones will be presented, some figures concerning water-
related accidents will be delivered, and some technical aspects that may avoid
this type of accident will also be introduced. The obtained conclusions may be
extended to other rural regions.
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1 Introduction

Baixo Tâmega Valley is located in the Douro Litoral county and near the border between
this county and the Trás-os-Montes e Alto Douro county, Portugal. It is a hilly area. The
Tâmega river dictates the landscape, and, in this part, it almost reaches the Douro river.
It is a very green scenario because it is a rainy region. Therefore, there are a lot of pine
trees and green wine vineyards. Agriculture has been one of the main activities.

Considering these remarks makes sense that it is very likely to find water reser-
voirs such as rivers, brooks, river beaches, swimming pools, washing tanks, fountains,
watering holes, and wells, among other water storage zones.

On the other hand, tourism is also an emerging activity in this region. Principally
due to the wine industry and the beauty of the landscape.
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In this context, a boom of touristic accommodation has occurred and there has been
a significant increase in building. Traditional dwellings have been reformulated to work
as tourist accommodations.

In parallel, the COVID-19 pandemic has enormously changed daily life and resulted
in considerable constraints in our way of living. Having holidayed in public places and
abroad was banned, and people had to spend time at home or in private areas. These
facts had unexpected results, such as selling off air conditioning and swimming pool
accessories during the summer of 2020. There was a dramatic increase in interest in
swimming pools and other water storage zones. Therefore, the risk of water accidents
also increased.

Drowning has been a neglected health issue, largely absent from the global health and
development discourse until the UNGeneral Assembly (UNGA) adopted its first resolu-
tion on global drowning prevention in 2021 [1]. Some outlining issue characteristics are
stated that interest for the present work: Over 2·5 million preventable deaths in the past
decade; Drowning is largely unrecognised relative to its impact; Over 90% of drown-
ing deaths occur in low-income and middle-income countries; Drowning takes place in
rivers, lakes, domestic water storage, swimming pools, and coastal waters; Drowning
affects children and adolescents in rural areas and presents as a social inequity issue;
Drowning prevention could be aSustainableDevelopmentGoalmeasure for child deaths,
and could be framed as protecting investments in child development; Preventable and
scalable, low-cost interventions exist.

There are several works published concerning this topic, such as Jonh Pearn et al.,
which analysed a consecutive series of 66 immersion accidents in swimming pool immer-
sion accidents [2]. Joanna Chan et al. make some recommendations for swimming pools
to avoid drowning [3], and Tracynda Davis encompasses new designs found in modern
water parks and provides data for regulators to make better-informed judgements for
the health and safety of pools [4]. Kyra Hamilton et al. explore the prediction of pool
safety habits and intentions [5]. In addition, Associação para a promoção das Segurança
Infantil (APSI) highlights the drowning tragedy worldwide [6]. American Academy of
Pediatrics (AAP) also alerts to the need for measures to prevent drowning [7].

UNICEF states drowning, since 2001, when was the second cause of accidental
death in children [8]. Many countries report drowning as the leading cause of childhood
mortality, and drowning is among the ten leading causes of death globally for 5- to 14-
year-olds [9]. Unfortunately, in Europe, about 5000 children (under 19 years old) drown
stated to World Health Organization (WHO) [10]. In Portugal, this is also a tragedy. For
instance, from 2002 to 2008, 144 children died by drowning reported by APSI [6] and
European Child Safety Alliance (ECSA) [10].

Therefore, drowning is a priority, and there is much work to be done in this area.
Justin-Paul Scarr et al. identify three factors crucial to drowning prevention 1)

methodological advancements in population-representative data and evidence for effec-
tive interventions; (2) reframing drowning prevention in health and sustainable develop-
ment terms with an elevated focus on high burdens in low-income and middle-income
contexts; and (3) political advocacy by a small coalition [11].
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Thus, the main objective of this paper is precise to underling the danger related
to water reservoir usage in the Baixo Tâmega region and as an example of the low
population density territory of Portugal.

This paper is structured as follows. After this introduction, this region’s existing
traditional water reservoirs are identified. The next part reflects some technical aspects
that may affect water accidents. Some mitigating measures to avoid water accidents are
also considered. Finally, the main conclusions are delivered.

The danger of water storage zones in rural areas is highlighted, and some mitigating
measures to reduce the risk of accidents are also presented.

2 Some Water Storage Zones in the Region

As stated above, this region is characterised by considerable rainfall. Therefore, it is
expected to find different types of water storage zones. There are natural and artificial
water storage zones.

In natural water storage zones, we can find rivers (Fig. 1.a) and brooks (Fig. 1.b).

Fig. 1. Example of an existing river and a brook in the region of the Baixo Tâmega Valley.

In terms of artificial water storage zones, river beaches (Fig. 2.a), swimming pools
(Fig. 2.b), washing tanks (Fig. 3.a), fountains (Fig. 3.b), watering holes (Fig. 4.a) and
wells (Fig. 4.b) are some types that exist.

On the other hand, artificial water storage zones may be public or private. This fact
is quite important because it defines the main entity responsible for the feature and
influences the number of people who can access it.

In addition, the artificial water storage zones may have different purposes, such as
agricultural (e.g. watering hole), domestic usage (e.g. washing tank andwell), and leisure
(e.g. river beach and swimming pool), among others.

It is worth adding that the wells in this region are still widely used in isolated houses,
and rural areas, for domestic water supply and irrigation.


