
MEDITERRANEAN GROUNDWATER RELATED COASTAL WETLANDS INVENTORIED
Wetlands services contributing to human well-being. Global assessment of status and trends

MEDITERRANEAN GROUNDWATER RELATED COASTAL WETLANDS INVENTORIED
Main direct drivers of change in wetland systems

High �

Moderate �

Low �

Non-existent �

Unknown �

Trends of drivers

Very rapidly increasing
Moderately increasing
Continuing
Moderately decreasing
Very rapidly decreasing

Impact of drivers

�
�
�
�
�
?

High Very rapidly increasing
Status of services Trends of services 

Unkown

Moderate

Low

Non-existent

Moderately increasing
Continuing

Moderately decreasing
Unknown Very rapidly decreasing

General type:

A Fresh/brackish coastal lagoon/lake 
B Salt lake 
C Salt pan
D Natural, concentrated spring or outflow 
E Fresh water marsh
F Brackish marsh
G Salt marsh
H Flood plain pool/lagoon
I Deltaic lagoon/pool
J Estuary 
K Riparian forest
L Erosive depression
M Tectonic depression
N Water course
O Dune slacks
P Spring
Q Seepage from shallow water table 
R Saline (artificial)
S Reservoir (artificial)
T Other

+

Groundwater flow type considered:

MEDITERRANEAN GROUNDWATER RELATED COASTAL WETLANDS INVENTORIED
General data

Flow through: Wetland is connected to a 
shallow aquifer and the water-table slope induces 
groundwater discharge in the upstream part of
the wetland and aquifer recharge in the 
downstream part of the wetland. 
Recharge area: Wetland water elevation is 
higher than the aquifer water-table elevation 
(wetland may even be perched). Wetland water
sources may be precipitation, overland flow, 
rivers, sea water or artificial supply, but the 
dominant outflow mechanism is infiltration by 
lateral or by downwards flow, producing shallow 
or deep aquifer recharge. 
Discharge area, open: Wetland receives 
groundwater discharge and the dominant natural 
mechanism of wetland evacuation is surface 
water outflow. 
Discharge area, closed, saline: Wetland 
receives groundwater discharge and the
dominant natural mechanism of wetland 
evacuation is evapotranspiration. Wetland water
and sediments are increasingly saline. 
Discharge area, closed, non saline: Wetland 
receives groundwater discharge and the
dominant natural mechanism of wetland 
evacuation is evapotranspiration, but surface 
water outflow occurs from time to time, avoiding 
wetland salinization. 
Criptowetland/hidden wetland: Water table is 
very shallow under and around the wetland, 
which does not stand water but has permanent or
semipermanent characteristic phreatophyte 
vegetation masses. Examples: salt pans, salt and 
brackish marshes, dune slacks. 
Variable: The groundwater-wetlands relationship 
pattern changes over time. 

1 Isolated wetland
2 Wetland complex
3 Isolated within a wetland complex

(*): Average or variability range
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1 Butrinti Lake, 
Albania

2H � � � � � � � � � � � � �

2 Guerbes, Algeria 2HKN � � � � � � � � � � � � � � � � � � � �

3
Hutovo Blato, 

Bosnia and 
Herzegovina

2ENPQS � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

4 Neretva Delta, 
Croatia 2AHJ � � � � � � � � � � � � � � � � � � � � � � � �

5 Lake Mariut, 
Egypt 1A � � � � � � � � � � � � � � � � �

6 Tyre Beach, 
Lebanon Q3 � � � � � � � � � � � � � � � � � �

7 Tawurgha Spring 
Libya

3D � � � � � � � � � � � � � � � � � � � � � � �

8 Skadarsko Lake, 
Montenegro

2A � � � � � � � � � � � � � � � � � � � � � � � � � � �

9 Tivatska Solila, 
Montenegro 1R � � � � � � � � � � � � � � � � � � � � � � �

10 Bou Areg Lagoon, 
Morocco 2AL � � � � � � � � � � � � � � � � � � � �

11 Moulouya 
Estuary, Morocco 2HKN � � � � � � � � � � � � � � � � � � � � � � �

12 Oued Laou 
Estuary, Morocco 2HKN � � � � � � � � � � � � � � � � � � � � �

13 Wadi Gaza, 
Palestine 2AHJ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

14 Akkar Plain, Syria 2EHN � � � � � � � � � � � � � � � � � � � � � �

15 Korba (Cap Bon), 
Tunisia

1BHIQ � � � � � � � � � � � � � � � � � � � � � �

16 Yumurtal�k 
Lagoon, Turkey 1AHI � � � � � � � � � � � � �

17 Akyatan Lagoon, 
Turkey 1AHI � � � � � � � � � � � � �

18 Tuzla Lagoon, 
Turkey 1AHI � � � � � � � � � � � �

19 Dipsiz Wetland, 
Turkey 1B � � � � � � � � � � � �

20 Göksu Delta, 
Turkey 2AIP � � � � � � � � � � � �

21 Dalaman 
Wetlands, Turkey

1AIP � � � � � � � � � � � �

22 Dalyan Wetlands, 
Turkey

1AIP � � � � � � � � � � �

23 Büyük Menderes 
Delta, Turkey 2AHI � � � � � � � � � � �

24 Küçük Menderes 
Delta, Turkey 1AIP � � � � � � � � � � �

25 Gediz Delta, 
Turkey 2AIP � � � � � � � � � � � �

26 Gökçeada 
Lagoon, Turkey 1AHI � � � � � � � � �

Alteration of biological 
community structures 

and ecosystem 
functioning

Water abstraction
Changes in land use Modification of the hydrological 

cycle

Name of wetland, 
Country

Resource exploitation

Biological exploitation Mineral exploitation
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1 Butrinti Lake, 
Albania

2H � � � � � � � � �

2 Guerbes, Algeria 2HKN � � � ? ? � � � � � � � � � � � � � �

3
Hutovo Blato, 

Bosnia and 
Herzegovina

2ENPQS � � � � � � � � � � � � � � � � � � � � � � � �

4 Neretva Delta, 
Croatia

2AHJ � � � � � � � � � � � � � � � � �

5 Mariut Lake, 
Egypt

1A � � ? � ? � ? � ? ? � �

6 Tyre Beach, 
Lebanon

3Q � � � � � � � � � ? � � � ? � � � � � �

7 Tawurgha Spring, 
Libya 

3D � � � � � � � � � � � � � � ?

8 Skadarsko Lake, 
Montenegro

2A � � � � � � � � � � � � � � � � � � � � � � � �

9 Tivatska Solila, 
Montenegro

1R ? � ? ? � ? � � � � � � � ? � � � � � � � �

10 Bou Areg 
Lagoon, Morocco

2AL ? � � ? ? ? � � � � � � � � � � � � � � �

11 Moulouya 
Estuary, Morocco

2HKN ? � � ? ? � � � � � � � � �

12 Oued Laou 
Estuary, Morocco

2HKN ? � ? � � � � � � � �

13 Wadi Gaza, 
Palestine

2AHJ � � � � � � � � � � � � � � � �

14 Akkar Plain, Syria 2EHN � � � ? ? � � � � � � � ? � � �

15 Korba (Cap Bon), 
Tunisia

1BHIQ ? � � ? ? ? � � � � � � � � � � � � � � �

16 Yumurtal�k 
Lagoon, Turkey

1AHI � � � � � � � � � � � � � � � � � � � � � � � � �

17 Akyatan Lagoon, 
Turkey

1AHI � � � � � � � � � � � � � � � � � � � � � � � � �

18 Tuzla Lagoon, 
Turkey

1AHI � � � � � � � � � � � � � � � � � � � � � � � � �

19 Dipsiz Wetland, 
Turkey

1B � � � � � � � � � � � � � � � � � � � � � � � �

20 Göksu Delta, 
Turkey

2AIP � � � � � � � � � � � � � � � � � � � � � � � � �

21 Dalaman 
Wetlands, Turkey

1AIP � � � � � � � � � � � � � � � � � � � � � � � � �

22 Dalyan Wetlands, 
Turkey

1AIP � � � � � � � � � � � � � � � � � � � � � � � � �

23 Büyük Menderes 
Delta, Turkey

2AHI � � � � � � � � � � � � � � � � � � � � � � � � �

24 Küçük Menderes 
Delta, Turkey

1AIP � � � � � � � � � � � � � � � � � � � � � � � � �

25 Gediz Delta, 
Turkey

2AIP � � � � � � � � � � � � � � � � � � � � � � � � �

26 Gökçeada 
Lagoon, Turkey

1AHI � � � � � � � � � � � � � � � � � � � � � � �
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Objectives: 
1. Hydro-geological pre-assessment of Mediterranean groundwater dependent 

ecosystems 
2. Methodology and guidelines for hydro-geological management of coastal 

wetlands. 

Donors: GEF, EU, Participating countries. 
Partners: UNEP/MAP (Implementing) and  10 co-executing partners including UNESCO.
Partner countries: Albania, Algeria, Bosnia & Herzegovina, Croatia, Egypt, Lebanon, 
Libya, Morocco, Palestine, Syria, Tunisia and Turkey. 

Ecosystem services are defined as the benefits people obtain from ecosystems 
(Millenium Ecosystem Assessment, 2005). These include provisioning services such 
as food and water; regulating and supporting services such as regulation of floods, 
droughts, land degradation, and diseases, soil formation and nutrient cycling; and 
cultural services such as recreational, spiritual, religious, and other nonmaterial 
benefits”. These three categories can also be subdivided into other subgroups. 

 

Under the perspective of human well-being, ecosystems can be considered as a 
“natural capital”, which provide an interest to humans as ecosystem services. The
ecological integrity of ecosystems consists in the maintenance of the functional 
features and the structure of the ecosystem, as well as of their capacity to recover
from perturbations (ecological resilience). 

 

Ecological processes in a healthy ecosystem support the capacity of such ecosystem 
to provide ecosystem services, which are used by humans to increase our well-being. 
Human activities, however, are the main cause of alterations of ecosystem health, 
thus affecting the capacity of ecosystems to provide services. These anthropogenic 
affections are the so-called “drivers of change” as have being considered in the
MedPartnership project. 
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1
Butrinti Lake, 

Albania
2H 1500 18.7 1260 � � 16 1 21.4 - 14 7100 - 3200 - � � � � � � 20 - 40 Cl Na � � � � � � � � � � �

2 Guerbes, Algeria 2HKN 700 18.5 430 � � � 421 <1 10 - 20 1500 - 300 - � � � � � � � � � � � 0.5 - 11.5 Cl, HCO3 Na, Ca � � � � � � � � � � � � � � � �

3
Hutovo Blato, 

Bosnia and 
Herzegovina

2ENPQS 1160 14.7 855 � � 79.72 432 - 1 14.5 - 2.5 10500 - 7500 - � � � � � � � � � � � � � � 0.5 - 40 HCO3 Ca, Mg � � � � � � � � � � � � � � � � � � � � �

4
Neretva Delta, 

Croatia
2AHJ 1250 15.7 880 � � 127.42 20 - 0.5 1.5 - 0.5 16 - 7.5 - � � � � � � � � � � � � � � � � 0.5 - 40 Cl, SO4 Na, Ca � � � � � � � � � � � � � � �

5 Mariut Lake, Egypt 1A 195 14.8 � � 75 13 2.7 - 0.83 25000 - 10000 - � � � � � � � � � � � � � 1 - 7 Cl Na � � � � � � � � � � � � � � � �

6
Tyre Beach, 

Lebanon
3Q 730 20.2 395 � 3.8 1 - 20 2 - 5 4025 - 950 - � � � � � � � � � � � � � � �

7
Tawurgha Spring 

Libya
 3D 125 20.3 2226 � � � 80 1 - 3 5 10000 - 8000 - � � � � � � 4.5 Cl, SO4 Na � � � � � � � � � � � � � � � �

8
Skadarsko Lake, 

Montenegro
2A 1800 14.5 1260 � 395 10 - 8 60 - 6 14000 - 40000 - � � � � � � � � 0.3 HCO3 Ca, Mg � � � � � � � � � � � � � �

9
Tivatska Solila, 

Montenegro
1R 1500 15 1200 � 1.5 0 - 1 ? -1600 -1000 � � � � � � >15 Cl Na � � � � � � � � �

10
Bou Areg Lagoon, 

Morocco
2AL 350 27 860 � � � � � � 115 50-0.5 8 25000 - 15000 - � � � � � � � � � � � � � 0.5 - 56 Cl, SO4 Na, Mg � � � � � � � � � � � � � � � �

11
Moulouya Estuary, 

Morocco
2HKN 550 18.6 1200 � � 27 20-0.6 6 - 0.5 300 - 500 40 - 100 � � � � � � � � � � � � � � � � 2.5 - 3 HCO3 Ca, Mg � � � � � � � � � � � � �

12
Oued Laou Estuary, 

Morocco
2HKN 630 18.3 1022 � � � 18 2 - 20 6 70000 - 200 - 500 � � � � � � � � � � � � � � � � � 3.6 HCO3 Ca, Mg � � � � � � � � � � � � � � � � �

13
 Wadi Gaza, 

Palestine
2AHJ 335 20 1582 � � 0.025 0.0 2.0 - 1.0 1000 - 100 - � � � � � � � � � � � � � 1.5 - 3.3 HCO3 Na � � � � � � � � � � � � � � �

14 Akkar Plain, Syria 2EHN 880 22 550 � � � 25 <50 <0.5 5000 - 5000 - � � � � � � � � � � � � � 0.5 - 1 HCO3 Ca � � � � � � � � � � � �

15
Korba (Cap Bon), 

Tunisia
1BHIQ 480 20 630 � � 5 <1 0.1,1,0.5 - 8500 - 350 � � � � � � � � � 20 - 80 Cl Na � � � � � � � � � � � � � � �

16
Yumurtal�k Lagoon, 

Turkey
1AHI 770 18.7 890 � � �  164 1 - 0.5 1.5 - 1.0  21.4 - 17.0  8.4 - 6.0 � � � � � � � � � � � � �  � 58.7 Cl Na � � � � � � � � � � � � � � � � � �

17
Akyatan Lagoon, 

Turkey
1AHI 770 18.7 890 � � �  131 1 - 0.5 1.5 - 1.0  18.3 - 15.0  6.5 - 4.5 � � � � � � � � � � � � � �  � 62.2 Cl Na � � � � � � � � � � � � � � � � �

18
Tuzla Lagoon, 

Turkey
1AHI 770 18.7 890 � � �  21 1 - 0.5 1.5 - 1.0  9.9 - 5.7  2.3 - 1.3 � � � � � � � � � � � � � � � 76.4 Cl Na � � � � � � � � � � �   � � �

19
Dipsiz Wetland, 

Turkey
1B 675 19.0 890 � � �   10.7 1 - 0.5 1.5 - 1.0  2.7 - 0.8  1.8 - 0.6  � �  �  � � � � � � � � �  13.07 Cl Na �  � � � � � � � � � � � �

20 Göksu Delta,Turkey 2AIP 603 18.5 1027 � � � 150 2 - 0.5 1.5 - 1.0 6.1 - 4.0 5.3 - 4.0 � � � � � � � � � � � � � � 32.1 Cl, HCO3 Na, Ca � � � � � � � � � � � � � � � � � �

21
Dalaman Wetlands, 

Turkey
1AIP 1044 18.9 1209 � � � � � 284 4 - 0.5 1.5 - 1.0  2.8 - 2.8  1.5 - 1.5 � � � � � � � � � � � � � � � 8.5 Cl, HCO3 Na, Ca � � � � � � � � � � � � � � � � �

22
Dalyan Wetlands, 

Turkey
1AIP 1064 18.3 1415 � � 15 2 - 0.5 2.5 - 1.0  6 - 6  1.7 - 1.7 � � � � � � � � � � � � � � 37.3 Cl, HCO3 Na, Ca � � � � � � � � � � � � � � � �

23
Büyük Menderes 

Delta, Turkey
2AHI 601 21.7 1200 � � � 91 5 - 0.5 1.5 - 1.0  18.4 - 18.4  4.7 - 4.7 � � � � � � � � � � � � � � 25.3 Cl Na � � � � � � � � � � � � � � � �

24
Küçük Menderes 

Delta, Turkey
1AIP 637 16.6 820 � � � �  � 326 5 - 0.5 1.5 - 1.0  1.5 - 1.5  0.7 - 0.7 � � � � � � � � � � � � �  3 - 11 Cl Na �  � � � � � � � � � � � � � �

25 Gediz Delta, Turkey 2AIP 646 17.9 851 � � �    908 5 - 0.5 1.5 - 1.0  21.5 - 21.5  6.9 - 6.9 � � � � � � � � � � � � � �  1.09 HCO3 Na �  � � � � � � � � � � � � � � �

26
Gökçeada 

Lagoon,Turkey
1AHI 735 15.2 1021 � �   4 2 - 0.5 1.5 - 1.0  2.2 - 1.3  1.3 - 0.8  �  � � � � �  � �  0.5 - 129 Cl Na �  � � � � � � � � � � � � �
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Implementation of eco-hydrogeology applications for management and protection of 
coastal wetlands 

1. Butrinti Lake (Albania) 
      Emanuela Kiri 

2. Guerbes (Algeria) 
 Larbi Djabri 

3. Hutovo Blato (Bosnia & Herzegovina) 
 Zoran Mateljak 

4. Neretva Delta (Croatia) 
 Ognjen Bonacci 

5. Mariut Lake (Egypt) 
 Amr Fadl 

6. Tyre Beach (Lebanon) 
 Amin Shaban 

7. Tawurgha Spring (Libya) 
 Omar Salem 

8. Skadarsko Lake (Montenegro) 
 Dragan Radojevic 

9. Tivatska Solila (Montenegro) 
 Dragan Radojevic 

10. Bou Areg Lagoon (Morocco) 
 Nour-Eddine Laftouhi 

11. Moulouya Estuary (Morocco) 
      Nour-Eddine Laftouhi 

12. Oued Laou Estuary (Morocco) 
 Nour-Eddine Laftouhi / Mbarek Boumaaza 

13. Wadi Gaza (Palestina) 
 Khalid Qahman 

14. Akkar Plain (Syria) 
 Abdullah Droubi 

15. Korba (Cap Bon) (Tunisia) 
 Noureddine Gaaloul / Kamel Zouari 

16. Yumurtalik Lagoon (Turkey) 
  Serdar Bayari / O. Erdem 

17. Akyatan Lagoon (Turkey) 
  Serdar Bayari / M. Cevirgen  

18. Tuzla Lagoon (Turkey) 
  Serdar Bayari / O. Erdem  

19. Dipsiz Wetland (Turkey) 
 Serdar Bayari / TRWL Authority 

20. Göksu Delta (Turkey) 
 Serdar Bayari / TRWL Authority 

21. Dalaman Wetlands (Turkey) 
 Serdar Bayari / O. Erdem 

22. Dalyan Wetlands (Turkey) 
 Serdar Bayari / TRWL Authority 

23. Büyük Memderes Delta (Turkey) 
 Serdar Bayari / TRWL Authority 

24. Küçük Menderes Delta (Turkey) 
 Serdar Bayari / TRWL Authority 

25. Gediz Delta (Turkey) 
 Serdar Bayari / O. Bulut 

26. Gökçeada Lagoon (Turkey) 
 Serdar Bayari / TRWL Authority 


