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All coastal aquifers contribute to the integrity and
functioning of the coastal zone and marine
ecosystems, and their degradation reflects upon,
and contributes to the major transboundary issues
affecting the Mediterranean Sea
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COASTAL AQUIFERS AND THE HEALTH OF THE
MEDITERRANEAN REGION

Submarine groundwater discharges (SGD) have a significant
influence on the environmental conditions of many near shore
marine environments.

Seawater intrusion is the movement of seawater into fresh water
aquifers due to natural processes or human activities. Seawater
intrusion is caused by decreases in groundwater levels or by rises
in seawater levels. Intrusion affects the quality of water and the
health of groundwater dependent ecosystems.

* Nutrients such as nitrates and phosphates in coastal aquifers are
a serious concern in certain parts of the Mediterranean. Excess
nutrients in water have lead to water quality problems such as
algal blooms, eutrophication in a number of surface water bodies,
affecting living marine resources and human health.




Assessment of
coastal aquifers and

their interactions
with the coastal
environment




THE CHARACTERIZATION AND CURRENT STATE OF THE MEDITERRANEAN
CHARACTERIZATION OF COASTAL AQUIFERS AND OF GROUNDWATER DEPENDENT COASTAL
COASTAL AQUIFERS ECOSYSTEMS (WETLANDS)

TRANSBOUNDARY DIAGNOSTIC
ANALYSIS SUPPLEMENT ON

COASTAL AQUIFERS

RECOMMENDATIONS
KEY ACTIONS RELATED TO COASTAL AQUIFERS FOR PRIORITY
(LEGAL,POLICY AND INSTUTITONAL REFORMS AND ACTIONS and a

INVESTMENTS) NEEDED AT THE REGIONAL AND
NATIONAL LEVELS TO REVERSE THE DEGRADATION

REGIONAL ACTION
TRENDS PLAN




AQUIFER CHARACTERIZATION

 Making coastal aquifer “visible” and recognized by the countries,
and by their users and land/water administrators.

* Collecting, to the extent feasible, for each transboundary aquifer
a set of data that combined give a first description of its present
hydro-geological, environmental, socio-economic, and
governance conditions, and of its interactions with adjoining
water-bodies and ecosystems.

NATIONAL REPORTS ON OVERWIEV OF
HYDROGEOLOGY AND COASTAL AQUIFERS COASTAL
LEGAL ASPECTS ONLINE DATABASE WETLANDS
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CROATIA

The coastal aguifers in Croatia are prirmarily karstic in nature, with
significant discharges of fresh groundwater to the Adriatic Sea. The
total average annual fresh water runcff in the Adriatic Sea is 885 m'/s,
of which a major portion is groundwater. The average annual
precipitation in Crostia ranges from &50 mm in eastern Slavoniz to
3500 mm er mere in Gorski Ketar [Lividraga, 3800 mm). The
continental part of Croatia s characterized by maximum levels of
precipitation in summer and minimum in winter, the transitional area
between the continental and the Mediterranean dimate ks
characterizad by maximum lavels of pracipitation in November and
minimum levels in February, while the coastal area and the
mountaingus hinterland (recharge area of coastal aguifers) is
characterized by maximuem levels of pracipitation in winter and
minimum levels in summer.

In the Weretva, Rawvni Kotari and Isirg coastal aguifers, the mest important gressure is the intensive use of water fer irrigation
|mainly by 2n unknown number of unregisterad wells that are pumping water). in the proxmity of the Sibenik-Regeznica
ooastal aquifer, howewear, there are fewer suitable areas for agriculture and consegquently less pressure on this aguifer from
irrigetion activities, compared with the other aquifers studied in Croatia.

Issues of concern: The greatest pressure on maest coastal aguifers is the uncontrollad abstraction of groundwater for irrigation
from unregisterad wells, which leads to seawater intrusion in many areas. The ever-growing demand for water from the pulbdic
water supply system further intensifies this problem. Mest coastal aguifers are also natwrally influenced by salinizazon to some
degree, from changes in sea levels during the last geological pariod. Apart from salinlzation, the quality of groundwater in
coastal aquifers is also negatively impacted by padlution from the intensive use of fertilizers and pesticidas in agriculture as well
a5 the release of untreated wastewaters from numerous settlements. In the southernmost arez of the peninsula Istra, in and
around Pula, industry and industnal wastewater discharges also exert an important pressure on water quality in the coastal
aquifer.

Recharge | Abstraction
mu. (Mm’fyr] | (Mm’fyr)

Karstic Widespread  Irrigation, livestock and Croatian Waters  Notknown  Notknown
krn and severe industry. Monitored for
salinization water levels, nitrogen,
salinity, heavy matals,
pesticides and industrial
organic compounds.
2158  Local and Domestic supply, irfgetion Croatian Waters  Notknown  Motknewn
km’ moderate and livestock. Monitored for
zalinization  water levels and saiininy.

6169  Local and Domestic supzly, Croatian Waters  Notknown  Notknown

km’ moderate Irrigation, livestock and
salinization industry. Monitored for
nitrogen, salinity, heawy
matals, pesticides and
industnal organic
compounds.
5233  Local and Domestic supply, Irrigation Creatian Waters . Notknown  Not known
km’ moderate and livestock. Mo monitoring
salinization of groundwater fevels or
gquality.
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Based on
extensive
Hydrogeological
Country Reports,
for each country
a Country Aquifer
Card has been
prepared,
summarizing key
features of each
coastal aquifer
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PILOT DEMONSTRATIONS

aimed at testing new integrated management approaches and
assessment technologies

Coastal aquifer vulnerability mapping in different
hydrogeologic environments

1) Tunisia: Estuarine — flood pain environment
2) Croatia: karst environments

Consideration of coastal aquifers in integrated

management plans

1) Buna/Bojana Transboundary Integrated
Management Plan

2) Integrative Methodological Framework

3) ICZM Strategy in Algeria/ICZM Plan for Reghaia






COASTAL ZONE USE CAPABILITY with RESPECT TO COASTAL AQUIFERS INTEGRITY

VULNERABILITY MAP UNITS ACTIVITIES
LAND GEOLOGY COMPREHEMSIWE Fish Seiid Surface Heavy Excavation, | Devegetation Use of irrigation | Cemeteries | Groundwater
NI VULNERABRILITY QOF Faiming WALl dinpanel L DL T k] and nerhicldes, abarradtion
COASTAL AQUIFERS disposad al awtERcticm pasticides,
untreated of nanwral sectichdey
W-gralbd s farialy
LEGL
by
Cangeal
Plain
Extuary
Coastal
watiandi

SIGMIFICANT PROBLEMS UNLIKELY

UMDESIRABLE: PAOBLEMS LIKELY

UNDESIRABLE: SIGNIFICANT PROBLEMS LIKELY

POSSIBLE PROBLEMS

NOT APPLICABLE

By A. Merla




Type of wrvics

2: Guerbes-Sanhadja (Algeria)

1: Butrinti Lake (Albania)

WD D PR, TR P

(Morocco)

10: Bou Areg Lagoon

9: Tivatska Solila (Montenegro)



TDA SUPPLEMENT

* THE ROLE AND IMPACT OF COASTAL
AQUIFERS ON THE ISSUES OF

TRANSBOUNDARY CONCERN IDENTIFIED BY
THE MED TDA

* THE EFFECTIVENESS OF THE LEGAL, POLICY
AND INSTITUTIONAL SETTINGS AS THEY
RELATE TO THE PROTECTION OF THE

INTEGRITY OF COASTAL AQUIFERS AND THEIR
FUNCTIONS




CONCLUSIONS

The importance of Coastal Aquifers in the

Mediterranean

Coastal aquifers are a major water resource all along the
Mediterranean coastline and often represent the main source of
drinking water for the growing littoral population,

Submarine groundwater discharges are large (>25%), and in places
superior to surface water inflows. Hence coastal aquifers
contribute to, and sustain shallow marine water quality and
ecosystems

Coastal wetlands, lagoons, humid zones and coastal habitats,
providing very valuable services and contributing to coastal
livelihoods, are all in part or totally dependent on groundwater
regimes.



In spite of all this, the regional picture that emerges from the assessment of
the current state of these critically important resources is one of generalized
neglect and progressive degradation. Findings in fact show that:

e The Mediterranean Sea TDA Coastal Aquifer Supplement has recognized
the contribution of coastal groundwater degradation to exacerbating issues
of transboundary concern at the LME level, such as nutrient pollution,
habitat and coastal freshwater dependent ecosystems degradation.

e Expert opinions and the existing quantitative data indicate a regionally
preponderant medium to high level of contamination from nutrients, and
other hazardous substances.

e Medium to high salinization is locally present in about 70% of the aquifers
and often attributed to seawater intrusion.

andrea merla



* As aconsequence, management frameworks for coastal
groundwater are absent, and these resources are not formally
recognized as critical for the sustainability of coastal
developments, and as being highly vulnerable.

 Unregulated exploitation is common, and no quality-quantity
safeguards exist or are applied. Conflicts among uses
(agriculture, domestic, tourism, environment, energy...) are
common and potentially disruptive.

e In spite of the abundant scientific information on
Mediterranean wetlands, and of the frequent existence of some
kind of protection scheme, most of the wetlands are reported as
having their functionality altered in different degrees. Half of
the wetlands are moderately altered, and the other half is highly
to very highly altered.

andrea merla



e Scientific knowledge and public awareness on coastal aquifers
IS scanty or non-existent in most countries. Monitoring is
occasional at best, lacks modern technologies and strategic,
multi-purpose design.

* No specific laws or policies exist in the vast majority of the
countries protecting and regulating the use of coastal
groundwater, taking into account its strategic value, its high
vulnerability to contamination, and its interactions with the
sea. General water laws apply, normally with little or no
discrimination between surface and groundwater. The same is
true for the institutional settings.

e The present ICZM Protocol includes very limited consideration
of coastal groundwater.

andrea merla



KEY FINDINGS

Growing pressure on coastal groundwater
supplies, seawater intrusion and salinization,
nutrient and contaminant transport, are the
major issues of transboundary concern affecting
most if not all Mediterranean coastal aquifers.
They are ultimately attributable to the lack of
policy and sustainable legal and institutional
frameworks for coastal aquifer management.



KEY FINDINGS

The results of the Mediterranean Wetland
Assessment carried out as part of the Coastal
Aquifers Component of MedPartnership, shows
that for 15 of the 26 main Mediterranean
wetlands, are affected by alarmingly growing
pressures due in particular to groundwater
extraction, urbanization, diffuse pollution from
agriculture.



KEY FINDINGS

The degradation of coastal aquifers and coastal
freshwater ecosystems along large sections of
the Mediterranean coastline is an indicator of
the growing level of environmental stress
affecting the coastal zone and shallow marine
ecosystems.



Issues of concern identified TDA EINDI NGS, PILOTS &

in the Coastal Aquifers TDA

Supplement, and Pilot CONSULTATION PROCESS

demonstrations experiences

National Consultations

N

April 2015

Identification of Priority Actions
Workshop

Algeria, Egypt, Lebanon, Morocco,
Palestine, Tunisia, Turkey

Rabat, June 2015

Identification of Priority Actions
Workshop

Albania, Bosnia, Croatia,
Montenegro

Split, May 2015
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Establishing an
action plan for

coastal aquifers of
the Adriatic Basin




LINES OF ACTION: NATIONAL LEVEL

A. Strengthening knowledge as a necessary basis for coastal

aquifer and coastal zone management, as a first step for high priority
aquifers only:

(i) The systematic mapping of groundwater vulnerability to pollution and salinization
in the coastal zone, including from human-induced seawater intrusion, and
defining local land uses and human activities compatible with the various classes
of vulnerability. Proposed areas for future interventions: Buna/Bojana Delta, the
Neretva Delta and the catchment area of springs in the Dubrovnik coastal zone,

(ii) The identification of major submarine groundwater discharge zones, and
assessment of flows and contaminant loads.

(iii) The design and testing on the ground of modern multi-purpose monitoring
networks.

andrea merla



LINES OF ACTION: NATIONAL LEVEL

B. Building effective institutions

(i) Incorporate consideration of coastal aquifers and groundwater in evolving water
and other relevant legislation and policy instruments.

(ii) Seek solutions to groundwater management challenges with a transboundary
aspect (example of sanitary protection zones governed by requirements from
different countries).

(iii) Consider systematic stakeholder participation as a cornerstone of water resources
management, including coastal aquifers

(iv) Establish water user groups in coastal areas to encourage the strategic, equitable
use of water resources in the context of competing water uses and users

andrea merla



LINES OF ACTION: REGIONAL LEVEL

(i)
(ii)

(iii)

(iv)
(v)

Encourage the concerned countries to deposit their instruments of
ratification, acceptance, approval or accession of/to the ICZM Protocol;
Consider the findings and the recommendations of the TDA Coastal Aquifer
Supplement in future actions in the region, and pursue the adoption of the
present Action Plan under the UNEP/MAP processes

Uptake of the Integrative Methodological Framework - developed in the
context of MedPartnership and tested in the Buna-Bojana area - and its
consideration of coastal aquifers in ICZM guidelines and policies.

Create a mechanism for the exchange of knowledge, data and technologies
between countries in the region adapted for coastal aquifers.

Raise awareness on the importance of coastal aquifers to human livelihoods,
ecosystem health and economic development, through the organization of
events that inform and educate policy makers and actors from other sectors
(tourism, agriculture, ...) on the role of coastal aquifers in the wider
development agenda of the region.

andrea merla
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