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The water security concept is an issue that has become relevant in the 21st
century in view of the growing interest of different disciplines in its study,
approaches that include both natural and social sciences, which is why
integrated management of water resources is necessary (Cook & Bakker,
2012).

The United Nations (2013) defines water security as the capacity of a population
to safeguard sustainable access to adequate quantities of acceptable quality
water for sustaining livelihoods, human well-being, and socio-economic
development, ensuring protection against pollution, water-related disasters, and
preserving ecosystems.

Considering integrated water resources management and factors such as
increasing water demand, urbanization, and consequences of climate change
make nature-based solutions (NbS) an opportunity to address water security
challenges (Cooper, 2020). NbS are defined as actions to protect, restore
natural and modified ecosystems that address societal challenges providing
human well-being and biodiversity benefits by The International Union for the
Conservation of Nature (IUCN) (Cassin & Matthews, 2021).

Nature-based solutions are an open term and can combine built and natural
systems (Cassin, 2021) and can be applied at the micro or macro scale. Nature-
based solutions are also characterized by higher effectiveness and economic
efficiency than conventional or grey solutions (Sowińska-Świerkosz & Garcia,
2021). Furthermore, studies such as Cohen-Shacham et al. (2016) and Cassin
(2021) demonstrate how NbS protect, manage and restore natural ecosystems,
an example of a nature-based solution are constructed wetlands systems, which
can be used for wastewater treatment (UN-Water, 2017).

Water security indicators are necessary due to the fact that they are able to
measure the effectiveness of different interventions allowing to develop a tool
for policy formulation (Jensen & Wu, 2018). However, there is still no
established methodology for metrics applicable to NbS. In consequence, the
purpose of this study is to analyze and evaluate the contribution of NbS to
water security through quantifiable indicators.

INTRODUCTION

OBJECTIVES

CASE OF STUDY

We selected a rural
zone called La
Obra where two
constructed
wetlands on a pilot
scale were
implemented .

This location is in
the Maule Region,
central valley of
Chile and it is
located in the
Mataquito river
basin (Figure 1).

RESULTS

Table 1 shows the dimensions and indicators chosen so far to assess water 
security quantitatively.

NEXT WORK
• Establish which will be the definitive indicators. 
• Calculate water security indicators in the case study La Obra,
• Determine larger-scale case study to be mentioned in PEGHs and calculate 

water security indicators.
• Compare cases with and without SbN implementation.
• Analyze water security results and evaluate SbN contribution.

• Propose a set of indicators to assess water security.
• Define two zones in Chile as case studies at different scales (urban-rural and

watershed-locality).
• Quantify current water security in the case studies using quantifiable

indicators and analyze the impact of nature-based solutions on water security
in the case studies.

Department of Civil Engineering, Universidad de Chile, Santiago, Chile.
*Corresponding author: mariana.matus@ug.uchile.cl

Evaluation of the water security provided by constructed wetlands as 
a nature-based solution through multidimensional indicators 

Authors: Mariana Matus-Navarro*, Katherine Lizama-Allende and Ismael Vera-Puerto. 

METHODOLOGY

The following diagram shows the methodology that will be used to assess the
contribution of BNS to water security.
The main dimensions analyzed are Access, Water Supply, Sanitation,
Productivity, Environment, Types of Resources, Hygiene and Health, Climate
Change, Adaptive Capacity, Risk/Catastrophes and Governance. And the
different indicators vary depending on the scale of assessment.
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The constructed wetlands were operated for 10
months between winter and spring and treated
sewage from a rural community.

Literature review to determine 
dimensions and respective 

indicators of water security at 
different scales.

Selection of cases studies  
based on the PEGH proposal.

Calculate pre and post 
implementation indicators 

of NbS for both cases.

Compare results of 
water security.

Perform statistical
analysis.

Figure 3: View of the constructed wetlands: HC-FV, vertical subsurface
flow, and HC-FH, horizontal subsurface flow (Vera-Puerto et al., 2021).

Figure 1: Location of the case of study.

Figure 2: Photograph of the site.

Dimensions Indicators Description
Availability and 
accessibility

Water resource 
availability

Surface water + groundwater + imported water 
per year per capita

Water sources Number of different water sources
Imported water Percentage of imported water
Continuous supply Proportion of households with continuous supply

Quality Sanitation Percentage of households with access sanitation
E-Coli count E-Coli count of supplied water
Total Coliforms count Total coliforms count of supplied water

Environment Green surfaces Green surface area in relation to toal surface area

Economic Water price Self-explanatory
Wastewater treatment 
price 

Self-explanatory

Table 1: Dimensions and indicators for measuring water security.


