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Water resources management models support a variety of research applications, in-
cluding the assessment of water availability [1], the allocation of water among competing
uses [2], the evaluation of system performance [3,4], the identification of optimal system
expansion [5], and the definition of suitable operating strategies [6]. System analysis
tools, like simulation and optimization, have been enriched with novel modelling concepts
drawn from social sciences [7], economic analysis [8], conflict resolution [9], agent-based
systems [10], and game theory [11], among others. The field has evolved from a traditional
emphasis on cost-benefit analysis in water resource project investments to a wider scope
that includes environmental implications, stakeholder concerns, social welfare, and human
dimensions [12].

This Special Issue of Water integrates a collection of research papers that develop or
apply water resources management models for policy identification and assessment. Active
research has been conducted to address the challenge of developing integrated modelling
frameworks to provide quantitative evidence for policymakers on water management
issues. The compilation presented here covers a wide range of topics and methodologies
applied across the world, from a local to continental scope. It illustrates open challenges
in water resources management, like quantitative assessment of policy impacts, trade-off
analyses, understanding the water-energy-food-environment nexus, collaborative model
development, stakeholder engagement, formalizing social interactions, or improving the
theoretical understanding of complex adaptive systems. This issue is therefore a repre-
sentation of research areas that have emerged from the origins of water resource systems
analysis seeking to improve the way water policy is formulated and implemented.

The contributions to the Special Issue may be classified into four major topics: water
availability and accessibility, management of water infrastructure, environmental concerns,
and social and economic issues. Contributions in the first group focus on the estimation of
water availability under different climate and policy scenarios. Two papers are focused on
Europe and two are focused on China. The paper by Sordo-Ward et al. [13] presented a
regional assessment of future water availability in Europe. They applied a high-resolution
model to produce detailed maps of water availability in European rivers and evaluated
model and scenario uncertainties under different climate projections. The work presented
in [14] was specifically focused on the role of reservoir storage to enhance resilience to
climate change. The authors studied 16 major river basins in Southern Europe and found
that increased storage capacity attenuated the reduction of water availability and reduced
its uncertainty under climate change projections. Li et al. [15] evaluated five spatial factors
to obtain a water accessibility index in Southwest China. They produced a spatial pattern
and compared water accessibility and water demand at the county level. As a result of their
analysis, the authors provided policy recommendations to correct the imbalance. Finally,
Wang et al. [16] studied the water-carrying capacity of the Chang-Ji region in Northeast
China. They applied techniques such as the fuzzy comprehensive evaluation method,
gray correlation analysis, and multiple linear regression models to evaluate water-carrying
capacity under different social development plans, identified critical issues, and provided
suggestions to allow for a sustainable development of the economy in the region.
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The second topic deals with models intended to provide support for management
policies for water infrastructure. The paper by Rubio-Martin et al. [17] presented an appli-
cation of system dynamics for the strategic planning of drought management in a river
basin located in Southeast Spain. The authors proposed a system state index that is used to
trigger dynamic reservoir operating rules, policies, and drought management strategies.
They argued that application of their decision support system may lead to a substantial
reduction of the economic impact of droughts in the basin. Gabriel-Martin et al. [18] aimed
at solving conflicts that arise in the operation of multipurpose reservoirs. Their technical
contribution is a model that maximizes reservoir yield subject to constraints imposed by hy-
drological dam safety and downstream river safety. They produced a set of Pareto optimal
configurations that may be used by policymakers to emphasize water availability or flood
protection. Bejarano et al. [19] offered a computational tool intended to summarize data
on sub-daily streamflow into manageable, comprehensive, and ecologically meaningful
metrics, which can be used to qualify and quantify flow alteration. This tool may be used
by policymakers to evaluate the potential ecological consequences of the hydrological alter-
ation produced by water infrastructure. The contribution by Martin-Candilejo et al. [20] is
focused on energy efficiency. They proposed a novel method to account for energy costs
associated to water pumping in the design and operation of water supply systems.

Water quality is the major focus of the third topic, which deals with environmental
concerns. Xie et al. [21] reported on the experience of implementing the nation-wide fresh-
water health evaluation in China. They proposed a new indicator framework combining
ecosystem integrity with non-ecological performance with the objective of improving water
governance. The result of their work is directly policy-relevant because it will be integrated
into a new national standard. Salehi et al. [22] evaluated the pollutant discharge charac-
teristics for 12 facilities in an industry sector in the United States. They applied principal
component analysis to water quality parameters and developed water quality indexes
to monitor water quality fluctuations. They characterized stormwater quality variations
among studied facilities and seasons, concluding with suggestions for future changes for
decision makers. The work by Duan et al. [23] focused on background pollutants and their
influence on water quality management and assessment methods in China. The authors
argue that it is unreasonable to use a uniform standard to evaluate water quality across the
country. They defined a suitable pollutant yield coefficient by coupling an export coefficient
model with a mechanistic model. Based on their results, they proposed a more reasonable
sewage discharge limit and water quality evaluation method. Best management practices
to control water pollution were analyzed in [24]. The authors evaluated the performance of
three types of pollution control measures on dissolved nitrogen by coupling an improved
watershed model with a multi-objective optimization algorithm. Their optimization model
system could assist decision-makers in selecting the most appropriate measures for pol-
lution control in a watershed. Wang et al. [25] proposed an index system to evaluate the
degree of coordination between economic development and infrastructure construction
in a sponge city in China. They studied the spatial statistical pattern of coordination and
concluded that the problems due to inadequate coordination were prominent in the region.
They suggested a stronger emphasis on the construction of green infrastructure.

The fourth topic is related to social and economic issues. Lima-Quispe et al. [26]
discussed river basin planning in Bolivia from the wider perspective of regional planning.
They tackled the problems of coordinating watershed planning with other planning units
and integrating watershed management with water resources management. The authors
proposed the novel technique of robust decision support to help stakeholders discern posi-
tive and negative interactions of interventions, use spatially explicit indicators, and identify
adequate management strategies. Li et al. [27] explored the applicability of China’s policy
based on water saving contracts by risk assessment. Overall risk was found to be low, but
they showed concern for some potential risk factors, such as audit, financing, and payment
risk. Feria-Dominguez et al. [28] analyzed the impact of a severe drought on the Brazilian
stock market. They found statistical evidence of financial impact caused by the declaration
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of drought among agri-food firms, particularly in those companies that shell perishable
products. Shen et al. [29] studied the impact of tourism on the sustainable development of
a reservoir in China. They applied different analytical techniques to process hundreds of
questionnaires filled by the local population. In their conclusions, they found that stake-
holders were very critical of the consequences of tourism development in the region and
provided suggestions to mitigate the negative impacts. Santasusagna Riu et al. [30] also
used questionnaires to analyze the management of urban public services in the internal
border area between two Spanish regions. Based on their analysis of the replies, they
concluded that there are deficiencies to correct and suggested enhanced cooperation across
the border to improve priority urban public services.

This Special Issue is a compilation of 18 contributions that offer a wide perspective of
the potential of water resources management models for policy assessment. The papers
focus on a diversity of topics, geographical locations, spatial scales, and methodologies
that illustrate successful case studies of science inspiring policy. This work is offered as an
asset for researchers and policymakers.
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