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Abstract: This article aims to present the structure and the workflow of a new software DeMa
(Decision Support Software and Database for Wellfield Management), to support wellfield managers
in their decision-making processes. There is a recognized need to improve the management of
groundwater resources, especially with the increased demand for fresh water in arid and semi-arid
regions. DeMa differentiates from other available software, by combining data collected for the
well’s maintenance, operation, design, installations, and cost data with the collected hydrological
field measurements. Additionally, DeMa links the different information and provides an effective
graphical representation of the data. We applied the software to the Wadi Al Arab wellfield case study
to support wellfield managers in the decision-making process of three typical problems: identification
of missing data and information concerning the wells, identification of maintenance needs for a
well, and identification of a suitable location for a new well. In the application to the Wadi Al Arab
wellfield (Jordan), we collected data and documents from the Yarmouk Water Company (YWC),
the Jordan Ministry of Water and Irrigation (MWI), and private drilling companies. The software
application highlights the beneficial effects of the digitalization of water resources management by
improving data availability and management and achieving data and research-based decisions on
the wellfield.
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1. Introduction

As the global population continues to rise, so does the demand for water [1–3]. Ac-
cording to a recent report published by the UNESCO [4], the amount of abstracted fresh
groundwater globally exceeds the mean annual renewable recharge by 10.5%. This abstrac-
tion rate is forecasted to increase further due to the increased water demand. The global
population’s continuous growth will strain the already limited water resources [5,6], espe-
cially the groundwater resources, which represent 50% of global drinking water [4]. Hence,
the global water crises slow down the movement of many countries towards sustainable
water management practices [7], especially in semi-arid regions, such as Jordan, where
water scarcity is a leading sustainability challenge [8–10].

Therefore, it is essential to protect the water resource by applying improved ground-
water management [11,12], preserving the quality of groundwater resources [13,14], and
by developing more sustainable practices than those currently adopted [15,16]. Achieving
improved groundwater management can be achieved through a better understanding
of the groundwater system [17–19], improved groundwater information and data man-
agement [20–22], as well as upgraded modeling techniques and software [21,23,24]. In
this work, we focus on improving groundwater information and data management by
presenting the software DeMa (Decision Support Software and Database for Wellfield
Management).
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