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The MedProgramme project - Structure

Funded by the GEF, and coordinated by UNEP/MAP.

The project will be implemented in 9 Mediterranean countries :

Albania, Algeria, Bosnia and Herzegovina, Egypt, Lebanon, Libya, Montenegro, Morocco, Tunisia

A
( B

Reduction of Land
Based Pollution in Coastal AQUIFERS

Priority Coastal Enhancing Knowledge
Hotspots and Sustainability and Protecting Marine Management and
Measuring Climate Resilience Biodiversity Programme
Progress to in the Coastal Zone Coordination
Impacts
cw, Iw IW, CC BD BD, CC, CW, IW

BD: Biodiversity CC: Climate Change CW: Chemicals and Waste IW: International Waters
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Reduction of Land
Based Pollution in
Priority Coastal
Hotspots and
Measuring
Progress to
Impacts

CW, Iw

CP 1.1

CP1.2

CP13

Reducing Pollution from Harmful
Chemicals and Wastes in
Mediterranean Hotspots and
Measuring Progress to Impacts

Mediterranean Pollution Hotspots
Investment Project

Mediterranean Sea Finance for
Water Systems and Clean Coasts
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environment

United Nations
Environment Programme

European
Investment
Bank

Mediterranean Action Plan
Barcelona Convention

Mediterranean Action Plan
Barcelona Convention

3 European Bank

for Reconstruction and Development
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Protecting Martne
Biodiversity

BD

CP 3.1

Management Support and Expansion of
Marine Protected Areas case study
- Libya

Mediterranean Action Plan 2 abn i A
Barcelona Convention F} N F 598N
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Knowledge
Management and
Programme
Coordination

BD, CC, CW, IW

CP 4.1

Mediterranean Sea LME Environmental
and Climate Regional Support Project

Mediterranean Action Plan
Barcelona Convention




The MedProgramme project
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- Sub-component:

Assessment and Protection of Coastal
Aquifers, SGD, Groundwater Related

Ecosystems
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Coastal aquifers contribute to the integrity
and functioning of the coastal zone and
marine ecosystems, and their degradation
contribute to the major transboundary issues
affecting the Mediterranean Sea
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“”g Location of the five pilot aquifers
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- PARTICIPATING COUNTRIES

ultural Organization . Programme

« Joint regional training modules
on conjunctive surface and
groundwater management

« National Assessment of

Albania, Algeria, Bosnia and Herzegovina, Egypt, Smeari ne G rou ndwater
Lebanon, Libya, Montenegro, Morocco, Tunisia ]
Discharges

In Albania, Egypt,
Lebanon, Montenegro,
Morocco, Tunisia

Preparation of the Management
Plan for the chosen pilot aquifers
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Coastal aquifers sustain
biodiversity and ecosystems

-Unregulated exploitation
-Decrease of quantity and quality
-Overall lack of management framework §
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Description of the Project activities

1. Development of coastal aquifer management plans,
Including environmental, socio-economic, legal policy aspects
Evaluation and mapping of aquifer vulnerability,

Detailed assessments of the current state of coastal
aquifers dependent ecosystems,

4. Design of aquifer monitoring multi-purpose networks and
\ protocols, and training of responsible personnel

W N

IN THES
PRIORITY

AQUIFERS

ALLNINE mmm) 1. ldentification of major submarine groundwater discharge
COUNTRIES zones and marine-freshwater interactions
2. Implementation of sub-regional conjunctive management
training modules
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“Identification of major submarine groundwater discharge zones
and marine-freshwater interactions”

» Creation of an SGD international expert advisory group
» ldentification of SGD preferential zones at national level

» Quantification of fluxes and contaminant loads at selected areas
(pilot aquifers)
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Key features of coastal
aguifers

CROATIA

The coastal aguifers in Croatia are primarily karstic in nature, with e =
significant discharges of fresh groundwater to the Adriatic Sea. The
total average annual fresh water runoff in the Adriatic Sea is 886 m'/s,
of which a major portion is groundwater. The average annual
precipitation in Croatia ranges from 650 mm in eastern Slavonia to
3500 mm or more in Gorski Kotar (Lividraga, 3800 mm). The
continental part of Croatia is characterized by maximum ievels of
precipitation in summer and minimum in winter, the transitional area
between the continental and the Mediterranean climate is
characterized by maximum levels of precipitation in November and
minimum levels in February, while the coastal area and the
mountainous hinteriand (recharge area of coastal aquifers) is
characterized by maximum levels of precipitaticn in winter and
minimum levels in summer.

-
[ 1

Bosni
Herzag

In the Neretva, Ravni Kotari and Istra coastal aquifers, the most important pressure is the intensive use of water for irrigation
{mainly by an unknown number of unregistered wells that are pumping water). In the proxmity of the Sibenik-Rogoznica
coastal aquifer, however, there are fewer suitable areas for agriculture and conseguently less pressure on this aguifer from
irrigation activities, compared with the other aquifers studied in Croatia.

issues of concern: The greates: pressure on most ceastal aquifers is the uncontrolled abstraction of groundwater for irrigation
from unregistered wells, which leads to seawater intrusion in many areas. The ever-growing demand for water from the public
water supply system further intensifies this problem. Most coastal aquifers are also natwurally influenced by salinizaton to some
degree, from changes in sea levels during the last geological pericd. Apart from salinization, the quality of groundwater in
coastal aquifers is alsc negatively impacted by poilution from the intensive use of fertilizers and pesticides in agriculture as well
as the release of untreated wastewaters from numerous settiements. in the scuthernmost area of the peninsula Istra, in and
around Pula, industry and industnal wastewater discharges alsc exert an important pressure on water quality in the coastal
aquifer.

Saflinity Main uses Entity Recharge Abstraction
responsible for | (Mm?/yr) (8m?/yr)
management

Karstic Widespread Irrigation, livestock and Croatian Waters Not known Not known
km and severe industry. Monitored for
salinization water levels, nitrogen,
salinity, heavy metals,
pesticides and industrizl

organic compounds.
2158 Local and Domestic supply, irrigation Croatian W, S Not kn Not kn
km? moderate and livestock. Monitored for

salinization water levels and salinity.

616.9 Local and Domestic supply, Croatian Waters Not kny Not k
km? moderate frrigation, livestock and
salinization industry. Monitored for
nitrogen, salinity, heavy
metals, pesticides and
industrial organic
compounds.
5233 Local and Domestic supply, irrigation Croatian Waters Not known Not known
km? moderate and livestock. No monitoring
salinization of groundwater fevels or

guality.



Paste experience: The MedPartnership project

ecosystems

« Assessment of the legal, institutional and policy
aspects of coastal aquifer management

Pilot demonstrations
Assessment of groundwater-related

MANAGEMENT OF
COASTAL AQUIFERS
ANE GROUNDWATER

MedPartnership

R

26 REPRESENTATIVE
MEDITERRANEAN
GROUNDWATER-RELATED
COASTAL WETLANDS

MedPartnership & @ e

MANAGEMENT
OF COASTAL
AQUIFERS AND
GROUNDWATER

MedPartnership B AGE

Main Mediterranean coastal aquifers and representative wetlands assessed by UNESCO-IHP for the MedPartnership

' o>

16



Main Mediterranean coastal aquifers and representative wetlands assessed by UNESCO-IHP for the MedPartnership
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HYDROGEOLOGICAL AND ECOSYSTEM CLASSIFICATION OF REPRESENTATIVE MEDITERRANEAN COASTAL GROUNDWATER-RELATED WETLANDS

oo P Maior e = @ -=
o i = | c\wemvlll o =
:E—:— -""—"' Wetiands Services isfcrmation
Speces grousdwater feateres B — P ——— [P ————— {: I | “EBB
o NELrw PUsOwaer AaTage e B A regow e ._:‘.‘:—. - . | - =
] s s i thmig : '
S Aes o e a3arackr e o shomn =: =: D.:"""' ST ].: : . : T |
. == B = D s Sy R
S A of granaems kg = :t;-:- -_':_'::::: Ty ey
S TS B g g %
G v [ NMETLADS SPRED SIS ) >
5 O OMMS TEINETT | P PETRIATIMG SRR | comaaries seeacs:
e ety g s s | (K18 1w 15588 1ef lalz & B | Fabl B2
e I R TOL VT ST
2| 3 3 14 | -3 i gl fgssi
Filaadrald )25 §g§;.¥gi§§g§;;; i hals §;§;§145‘;§§§;;

UMIVENUITAT MOLITRCNICA

0E TATALUNTA




é:

Wil

UnitedNa(ions: n t |
ntifi .

Cultural Organization - Prog amme

Key products

Vulnerability mapping of aquifer at selected sites

Activities

Data collection mapping-GIS
information system--training
courses-
workshops-publication of
results

Case Tunisia: Ghar El Melah and
studies | Grombalia
Croatia: Novljanska
Zrnovnica karstic spring, and
Pula coastal aquifer
Partners | National Authorities,

National Experts, and
National Institutions, Tunisia
and Croatia, Partners
Institutions

MedPartnership fCRED)

CARTOGRAPHIE

DES VULNERABILITES

DE LAQUIFERE COTIER DE
GHAR EL MELH EN TUNISIE
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SUBMARINE GROUNDWATER DISCHARGE (SGD)

« SGD can be the principal component of freshwater to the
coastal zone in areas where surface runoff is small or

variable.

« SGD are considered strategic freshwater resources
In the arid and semi-arid countries of the

Mediterranean region
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The annual volume of SGD for the
whole Mediterranean basin ranges
from 30 to 500 billion cubic metres,
which proves that this process is
relevant at large scale

The flux of nutrients associated with
this discharge consists of an annual
median of three million tonnes of
nitrogen, twenty thousand  of
phosphorous, and three million of
silica, which represent a magnitude of
inorganic nutrients comparable to that
of external sources traditionally
considered in marine studies, such as
the atmospheric deposition and
riverine runoft.

SGD

Structures hydrogéologiques et aquiféres dans le bassin méditerranéen

Principaux aguiéres alkviaux, a nappe
souterraing libre ou en partie capive en profondels

Aguiferes carborates karstiques

Principaux bassine 4 A nappes sol ines
lres en surface ebou captives en profondeur
(Ressources en partie nonrenauvelable)

Source littorsle ou zoue-marine majere

Limee de zone o4 |3 surface de 13 premidre nappe
SoUITaIne et au<1ess0us du niveau da la mer

Limie du bassin méditerranéen

0 300 600 Km

) : @P'i?anBleu.\m
Karst comprises 60% of the shoreline of the | |
Mediterranean and is estimated to contribute 75% of its
freshwater input — much of this input are via SGD.

Department of Physics of the Universitat Autonoma de Barcelona (UAB) 2015



The karstic aquifer substantial

SGD

submarine discharges

presents also large submarine karstic freshwater springs
with flows as high as 50 m3/sec that are recharged on land.

SPE = SUBMARINE PORE WATER EXCHANGE

SR e DT G e

D7

brackish water

land

/

o)

— =
confined aquifer

fresh water

fresh water ’

The seepage inflows are prevalent on
the eastern coast of the Adriatic,
dominated by its Kkarstic aquifer
systems, as well as the eastern and
southern Mediterranean coast with
semi-arid and arid conditions and
limited precipitation and runoff and
limited surface watercourses and
discharge points.

The karstic coastal aquifers discharge
directly into the sea without previous
intervention of rivers or lakes and the
functions as flows and storage in karst
are directly related to the quantitative
status, represented by the discharge
flows and the water budgets.
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13-14 May 2019

“How to leverage intersectorality to the
benefit of water security and peace?”

Multi-stakeholders platform for discussion:
Government representatives, policy-makers, private
sector, civil society, academics, international institutions,
-Opportunities to participate for ESA and UNESCO
partners :

 Panel on Water and Technological Innovation

 Panel on Data for Water-related Decision-Making

The UNESCO International Water Conference
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SGD

Figure 4, Locations of published studies that have reported 5GD estimates based on direct measurements,
In addition to those noted depressions called Wonlky Holes off the Locations of published studies that
have reported SGD estimates based on direct Great Barrier Reef, Australia have recently been attributed
to SGD processes. (Stieglitz, T. and Ridd, PV, Proceedings, HYDRO 2000, Perth, Movember 2000}
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As a general rule, the highest freshwater SGD
tends to be found closest to

shore. In some places, a well defined,
seepage face is found, often in the intertidal
zone. In other cases, the distribution has often
been described as decreasing exponentially
from shore and often at a rate so that most of
the flow occurs within

100 m or so of the shoreline, but this distance
can be quite variable. The geological
conditions might be such that substantial flow
occurs kilometers offshore, as with

the occurrence of springs or seeps. SGD
occurring far offshore would be reflected by
hydraulic heads in the aquifer at the coast that
are significantly greater than mean

sea level (with the exception of channelized
aquifers, e.g., karst or volcanic terrain).



