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Today, the Mediterranean region faces environmental degra-
dation that is accelerating at an unprecedented rate (Ksibi
et al. 2021a). The main causes are climate change, increasing
pollution, urban growth, and the overexploitation and unsus-
tainable use of resources due to rapid population growth. The
effects are seen in several indicators such as the warming,
more frequent extreme events, severe droughts, water short-
ages, contraction of natural resources, changes in land use and
landscape deterioration, decreasing agricultural yields, biodi-
versity loss, deterioration of the ecosystems, corrosion of the
natural coastal environment, sea-level rise, and ocean acidifi-
cation. In addition to these more recent issues, the
Mediterranean region naturally experiences a number of haz-
ards such as floods, droughts, desertification, fires, catastroph-
ic forest diebacks, earthquakes, and volcanic eruptions.

In view of this disquieting situation, the most vital sectors,
namely “water, food, energy, health and security” are serious-
ly under threat, putting the quality of human life and the well-

being of this region at risk (Fig. 1). This is particularly
troubling in light of the current studies and future scenarios
which consistently point to the emergence of significant
and increasing risks in the coming decades (e.g., the risk
of desertification) (Fig. 2). Consequently, policies for the sus-
tainable development of the Mediterranean region and its sur-
roundings need to mitigate these risks and create innovative
adaptation strategies.

In this context, there is an urgent need to reinforce the
process of environmental integration which consists of ensur-
ing that decision-makers from related sectors incorporate en-
vironmental considerations into their various activities.
Moreover, knowledge exchange and collaboration between
the countries of the northern and southern shores of the
Mediterranean on emerging environmental issues should be
promoted and fostered. This will alleviate the problem of in-
adequate information of the more vulnerable southern
Mediterranean countries, where few systematic observations
schemes and impact models are based.

In sum, in order to create policies for the sustainable devel-
opment of theMediterranean region as a whole, tomitigate the
considerable environmental risks and to develop adaptation
options, it is essential to foster North/South Mediterranean
collaboration, not only to streamline the policies and adapta-
tion strategies but also to share existing environmental scien-
tific knowledge across disciplines to provide a better under-
standing of the overall and shared risks posed.

In this context, to minimize the disparities between north-
ern and southern Mediterranean countries, to fill the knowl-
edge gap, and also to improve the performance of southern
Mediterranean countries on various environmental indicators,
the Euro-Mediterranean Conference for Environmental
Integration (EMCEI-2019) took place for the second time af-
ter EMCEI-2017 in Sousse, Tunisia (Fig. 2). Its main focus
was to advance innovative approaches that contribute to
achieving a sustainable environment in the Mediterranean
and surrounding regions and to establish a continuous scien-
tific forum to promote the exchange of knowledge and
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collaboration between the countries of the northern and south-
ern shores of the Mediterranean on emerging environmental
issues.

After the success of the first EMCEI (www.emcei.net/
2017) which was launched in 2017 to endorse and promote
the Euro-Mediterranean Journal for Environmental
Integration (Ben Dhia et al. 2016; Cramer 2017; Kallel et al.
2018, 2020), the second installment in 2019 (www.emcei.net/
2019) tackled emerging environmental issues together with
new challenges, i.e., with a focus on innovative approaches
that can create a sustainable environment in theMediterranean

and surrounding regions and by supporting decision-makers
from related sectors in integrating environmental consider-
ations into their various activities.

Over 300 participants from 36 countries and 12 panelists,
from both the northern and southern shores of the
Mediterranean, gathered in Sousse for the conference on part-
nerships organized by the Editorial Office of the Euro-
Mediterranean Journal for Environmental Integration in col-
laboration with Springer. The EMCEI-2019 conference aimed
to provide a forum that facilitated a better exchange of knowl-
edge between scientists and policymakers so that the

Fig. 1 The FAO approach to the Water-Energy-Food Nexus (FAO, 2014)
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Environmental Integration process could be improved and
streamlined (Fig. 3).

All the papers presented during the conference as oral and
poster sessions, keynote lectures, and during the workshops
were compiled in a volume of conference proceedings entitled
“Recent Advances in Environmental Science from the Euro-

Mediterranean and Surrounding Regions” (2nd Edition),
subtitled “Proceedings of Euro-Mediterranean Conference
for Environmental Integration, Tunisia (2019)” and which in-
cludes 357 chapters (short conference papers) published by
Springer and successfully indexed in the Scopus database
(Ksibi et al. 2021b). Chapters (available from DOI: 10.1007/

Fig. 2 The vulnerability of the Mediterranean region to desertification

Fig. 3 A panel discussion during the 2nd EMCEI, Tunisia 2019
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978-3-030-51210-1) are categorized into 13 broad sections to
reflect the main topics addressed at the conference, namely:

1. Engineering applications for environmental management;
2. Process control, simulations, and intensification for en-

vironmental management;
3. Ecotoxicology, environmental safety, and bioremediation;
4. Biotechnology for environmental management;
5. Climate change–related effects on the environment and

ecological systems;
6. Natural resources, agriculture, and the environment;
7. Smart technologies for environmentally friendly energy

production;
8. Remote sensing and GIS for environmental monitoring

and management;
9. Environmental impacts of natural hazards and environ-

mental risk assessment;
10. Sustainable management of marine and coastal

environments;
11. Sustainable management of the urban environment;
12. Sustainable management of the indoor and built

environment;
13. Environmental-change-related impacts on human health.

This special issue (SI) of the Springer Journal
Environmental Science and Pollution Research (ESPR) enti-
tled “Selected Case Studies on the Environment of the
Mediterranean and Surrounding Regions” is a collection of
the best papers presented at the 2nd EMCEI (2019).

It consists of 31 papers on various aspects of the earth and
environmental sciences, including eight papers focused on the
conference topic “Engineering Applications for Environmental
Management”:

1. Guiza et al. (2020) prepared for the first time keratin/
cellulose (CF/C) cryogels using chicken feathers (CF)
and cardboard (C) for oil/solvent elimination. The synthe-
sized CF/C cryogel showed an interesting absorption ca-
pacity (6.9–17.7 times the initial cryogel weight) com-
pared with other biosorbents, a fast absorption rate for
various oils and organic liquids, and excellent recyclabil-
ity and reusability. In this study, the cryogels were reused
by simple absorption/distillation and absorption/
desorption processes.

2. In another study conducted by Karoui et al. (2020),
Tunisian reed-based-beads (BBR) were prepared and
characterized, and their efficiency for the simultaneous
removal of oxytetracycline (OTC) and cadmium (Cd
(II)) was evaluated and then optimized using central com-
posite design under response surface methodology. In this
work, the modeling of isotherms revealed that the
Freundlich/Jovanovich model and Brouers-Sotolongo

equation satisfactorily described the sorption process of
OTC and Cd (II), respectively.

3. The Othmani et al. (2020) study was devoted to the syn-
thesis of hybrid materials based on Tunisian Luffa cylin-
drical and 4% of Zn2+ by the precipitation method with
and without alternating current for the phenol removal
from water. This study confirmed the enhancement of
the phenol adsorption by hybrid materials compared
with raw Luffa cylindrica.

4. Maaloul et al. (2020) focused on the simple preparation of
two novel biosorbent beads: BASB/STMP and
CNFB/STMP, derived respectively from bleached al-
mond shell (BAS) and cellulose nanofiber (CNF) from
almond shell by means of chemical cross-linking with
sodium trimetaphosphate (STMP). The isotherm models
were successfully fitted to the Redlich-Peterson and Sips
model for BASB/STMP and CNFB/STMP, respectively.
Moreover, this study showed that the BASB/STMP sam-
ple has an excellent performance in terms of regeneration
and reuse compared with the CNFB/STMP bead.

5. The process of adsorption fromwater solutions containing
a ternary system of Cu (II), Zn (II), and Ni (II) ions onto
buckwheat hulls as an adsorbent was presented by
Tomczak and Kaminski (2020). This study confirmed
the fact that the ability of buckwheat hulls to remove
heavy metal ions is in the following order: Cu (II) >> Ni
(II) > Zn (II).

6. Castelvetro et al. (2021) provided an important insight into
newly developed analytical protocols for the detection, iden-
tification, and quantification of microplastics (MPs). In their
work, they also discussed case studies on most commonly
found MPs polymers and their environmental degradation
by-products in marine and freshwater sediments.

7. In the same context, Chouchene et al. (2020) investigated
the types, occurrence, and distribution of MPs in sedi-
ments from southwest of Kerkennah archipelago,
Tunisia, and they reported an extensive distribution with
an average abundance of MPs up to 611 items/m2. Their
study revealed a clear tendency of trace elements (Zn, Cu,
Pb, Cr, and Ni) increase in sediments with higher abun-
dance of MPs.

8. Selmi et al. (2020) investigated the use of Agave
americana fibers (AGF) as a precursor for activated car-
bon (AC) preparation via chemical activation using phos-
phoric acid (H3PO4). The influence of the preparation
conditions on the adsorption capacity of the prepared
AC toward Alpacide Yellow (AY) was studied. The pre-
pared AC showed a higher adsorption capacity toward
AY (5.71 mg/g) as compared with that of the commercial
activated carbon (5.27 mg/g).

Four papers focused on the conference topic
“Biotechnology for Environmental Management”:
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1. Chaher et al. (2020) investigated the potential of windrow
food and green waste composting in Tunisia. In this study,
the state of maturity and stability of the generated compost
was identified by determining several indicators including
moisture, organic matter, C:N ratio, pH, and the macro
and micro-nutrient concentrations. Experimental research
findings showed that the finished compost demonstrated
acceptable physiochemical properties (MC, TOC, TKN,
total P, total K, heavy metals).

2. Ibrahim et al. (2020) studied the inactivation of
hepatovirus A in wastewater by 254-nm ultraviolet-C ir-
radiation. This study confirmed that the hepatovirus A
seasonal distribution varies by geographic location.
Besides, the treatment applied to sewage samples via
UV irradiation proved to be efficient against bacteriolog-
ical parameters especially the fecal indicator bacteria.

3. In another work, Bhattacharya et al. (2020) presented the
fermentative production of bacterial nanocellulose (BNC)
by using Komagataeibacter xylinus strain SGP8 and the
characterization of the obtained nanocellulose. The study
showed that the adsorptive capacity of BNC could be
enhanced with the usage of BNC-CaCO3 composite.
The composite preparation process is simple and eco-
friendly and does not involve harmful chemicals.

4. The assessment of the partial nitritation/anammox process
in a single-stage granular sequencing batch reactor for on-
site decentralized treatment was presented by Visigalli
et al. (2020). The technical feasibility of the process was
assessed by treating wastewater from five digital textile
printing industries in a laboratory-scale reactor. In this
study, a process modeling was applied to experimental
data and a good fitting was obtained.

Four papers focused on the conference topic “Climate-
Change-Related Effects on the Environment and Ecological
Systems”:

1. Rhif et al. (2020) assessed the inter-annual vegetation
changes from 2001 to 2017 in northwestern Tunisia
through non-stationary Normalized Difference
Vegetation Index (NDVI) time series (TS) of MODIS
satellite data. The use of the wavelet transform (WT)
multi-resolution analysis (MRA-WT), statistical test, and
meteorological data helped in improving their trend
analysis.

2. Ben Nasr et al. (2021) applied a path structural equation
model (SEM) to analyze and predict the climate change
resilience of agricultural production systems using the
partial least squares method (PLS). Their results showed
that rural areas in semi-arid Tunisia are characterized by
overall vulnerability and remain threatened against
negative impact of climate change. They pointed out
that integrated systems, income diversification, along

with cooperation and collective action would be the key
options to enhance resilience of rural households and
farming systems.

3. In another study, Dineva (2021) performed a survey on
water environment in the black sea area on the Bulgarian
coast throughout 2015–2018. This study ascertained a
relationship to climate showing the sea surface tempera-
ture increase in 2015–2018 compared to 1995–2000.
Besides, this study showed that the biggest sea surface
salinity fluctuations were at 1 mile in front of Cape Galata.

4. Bouchelouche et al. (2021) studied the impact of heavy
metals on benthic macrofauna using multivariate analyses
in coastal wetland of Reghaia in Algeria.

This SI also includes 12 papers focused on the conference
topic “Natural Resources, Agriculture and the Environment”:

1. Gold mining reject (GMR) was valorized in the ceramic
field, as a substituent of feldspar, as demonstrated by
Baziz et al. (2021). In their study, they optimized the
incorporation of up to 30% of GMR in ceramic. The
mechanical and environmental characterization tests
confirmed the reliability and safety for the resulting
products (fair strength, elasticity, porosity, and immobi-
lization of heavy metals).

2. Aouiti et al. (2020) focused on the groundwater quality
assessment for different uses using various water quality
indices in semi-arid region of central Tunisia. This study
revealed that the majority of samples in Hajeb Layoun-
Jelma basin are not appropriate for irrigation uses.

3. In another paper, Torkashvand et al. (2020) used a com-
bination of the SWARA (Stepwise Weight Assessment
Ratio Analysis), entropy, and GA (genetic algorithm) to
develop detailed groundwater vulnerability maps.

4. Mahmoudi et al. (2021) identified the suitable sites for
artificial recharge with treated wastewater in Ariana City
(Tunisia) by applying a combination of GIS-based
multi-criteria evaluation techniques, including Boolean
logic, fuzzy set theory, analytic hierarchy process
pairwise comparison, and weighted linear combination.
The evaluation involved fifteen criteria (of geological,
environmental, and economic concerns) and led delimit
three candidate sites, which were further ranked for suit-
ability by applying the ELECTRE III method.

5. The trophic state of three reservoirs located in the north-
west of Algeria based on the physico-chemistry of water,
and the community of rotifers was examined by
Smaoune et al. (2020).

6. However, the surface quality in the Kebir-Rhumel catch-
ment area (northeast Algeria) using biotic indices and
physicochemical analyses was evaluated by Saal et al.
(2020). The biotic indices used in this study confirmed
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the diagnosis of the physicochemical analysis demon-
strating a very degraded quality at Rhumel wadi.

7. Rufino et al. (2020) presented the first detailed low-scale
maps realized for the Matese massif chain, southern
Italy. In this work, the spatial distribution of the main
chemical and isotopic features was investigated by
means of TDIC, pCO2, and δ13C-TDIC distribution
maps.

8. The sustainable management of a cropping system under
salt stress conditions in Korba (a Cap-Bon eastern coast-
al area in Tunisia) was investigated by Bani et al. (2020).

9. Ghannem et al. (2020) in a study about the effects of
regulated deficit irrigation applied at different growth
stages of greenhouse grown tomato offered a practical
irrigation strategy to farmers, in order to apply water
stress at the appropriate tomato growth stages.

10. However, Rafik et al. (2020) indicate in their paper that
quinoa has a great potential for both producers and con-
sumers in Morocco and can be a judicious solution to-
ward achieving food and nutritional security.

11. Furthermore, a techno-economic assessment of quinoa
production and transformation in Morocco (Rafik et al.
2021) showed that irrigation, organic amendment, and
mechanized operations allow to treble quinoa
productivity and to cut seed production and processing
cost by more than half.

12. Shen (2020) investigated the reliability of using camphor
wood (Cinnamomum camphora) as museum storage
materials. Various tests and analysis on wood samples
aged for different years provided abundant and valuable
information to understand the mechanism of metallic
corrosion caused by camphor wood.

In this SI, there is one paper focused on the evaluation of
the effect of physiological conditions and biochemical factors
of musselsMytilus galloprovincialis in radioactivity monitor-
ing programs along the Algerian coast (Guendouzi et al.
2020). This study showed that the mussels’ bioaccumulation
capacity for radionuclides was dependent on the growing site
and the biomonitoring time period. In another paper, the effect
of environmental factors on zooplankton diversity, abun-
dance, and distribution in the Ghrib Dam (Algeria) water body
was investigated (Hamil et al. 2020).

The human health topic was included in this SI through the
Taleb et al. (2020) paper focused on the analyses of the asso-
ciations between body mass index, waist circumference, waist
circumference to-height ratio, and hypertension in an Algerian
adult population.

We hope this SI will contribute to filling the environmental
information gap between the northern Mediterranean coun-
tries and the more vulnerable southern Mediterranean coun-
tries and other surrounding regions. Certainly, more work is
needed and EMCEI mission is still far from complete (Fig. 3).

We are committed to continuing this mission to establish clos-
er ties between the countries of the northern and southern
shores of the Mediterranean so that a much closer scientific
collaboration can develop new approaches and strategies to
promote sustainability and environmental integration in the
Mediterranean region.
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