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E1 Afennourir lake lake
E2 Aggitis river river
E3 Aguelmam Azegza lake
E4 Aguelmam Sidi Ali - Tifounassine wetland. lake. river
E5 Ain Elshakika wetland
E6 Ammiq wetland wetland
E7 Bernadouze bog peat bog
E8 Butrint lake. marsh
E9 Cent-fonts cave. springs. river
E10 Cerknica lake intermittent lake
E11 Djerdap gorge river. deep gorge. springs
E12 Düden river. waterfall
E13 Egirdir lake
E14 Ein Gedi springs. river. cave
E15 Güllük Lagoon lagoon. springs
E16 Kizören Obrouk lake. doline
E17 Köprücay river. Oluk Köprü spring river canyon. spring
E18 Krka river. Skradinski buk river. waterfalls. springs. caves
E19 Lac Ichkeul lake. wetland. marsh. spring
E20 Lacs d'Imouzzer du kandar lakes
E21 Lago de Banolas lake
E22 Lagos de Covadonga lake
E23 Laguna de Fuente de Piedra wetland
E24 Laguna del Padul wetland
E25 Lagunas de Archidona wetland. lake. spring
E26 Lagunas de Ruidera river. lakes
E27 Langres Plateau peat swamp peat swamp
E28 Matka river canyon. potholes. caves
E29 Nahr al Marqiyah river. spring
E30 Nassköhr bogs bogs. mires. fens
E31 Ohrid lake lake
E32 Parque del Monasterio de Piedra springs. river. waterfalls
E33 Pester polje polje. springs. sinking streams
E34 Piva and Tara river (Durmitor) rivers. canyons
E35 Pivka lakes intermittent lake
E36 Planinsko polje intermittent lake. polje
E37 Plitvice Lakes river. lakes. springs. cascades
E38 Prespa lake lake
E39 Skadar lake lake
E40 streams of Serra de Tramuntana rivers. springs. pools
E42 Stymfalia lake lake
E43 Torcas de Palancares sinkholes. dolines. uvala
E44 Una river. waterfalls
E45 Vruljas of Velebit channel submarine springs
E46 Wadi Derna river. spring. waterfall

ID Name Description

C89 Ayalon 2.7 100
C90 Baget-Sainte Catherine system 1.5 70
C91 Buso della Rana 24 n.d.
C92 Cueva de Nerja 4.8 158
C93 Cueva del Gato 4.5 n.d.
C94 Cuevas del Drach 1.2 25
C95 Duhlata 18.2 73
C96 Frasassi caves 20 n.d.
C97 Grotta Zinzulusa 0.26 n.d.
C98 Grotte ain Dhab 3 n.d.
C99 Karst en yesos de Sorbas 50 n.d.
C100 Lepenitsa 1.5 10
C101 Moinhos Velhos C.S. 9 n.d.
C102 Ojo Guarena 100 n.d.
C103 Oued Chaara 7.7 n.d.
C104 Postojnska Jame 24.12 115
C105 Rhar Bou Ma'za 18.4 35
C106 Sistema Espeleologico do Dueca 7 n.d.
C107 Škocjanske Jame 6.14 254
C108 Vjetrenica Cave. Popovo Polje 7 n.d.
C109 Yagodinska 10.5 n.d.
C110 Friouatto 0.27 n.d.
C112 Planinska Jama 6.66 65

ID Name Length [km] Depth [m]

Q608 Su Gologone 0.0006 0.5
Q609 Touvre (Source de la) 1.4 40
Q610 Veli Dab n.d. n.d.

ID Name Low [m³/s] High [m³/s]

Q567 Agyia springs n.d. n.d.
Q568 Ain Charchara. Hammam Haddej n.d. n.d.
Q569 Argens 0.005 6.43
Q570 Aube 0.001 >10
Q571 Ayn Zayanah 5.0* n.d.
Q572 Banyas n.d. n.d.
Q573 Biljanini springs 0.3 1.5
Q574 Capo Pescara springs 5.5 7.5
Q575 Cetina n.d. 60
Q576 Chiarino springs 0.05 0.5
Q577 Dan n.d. n.d.
Q578 Dessoubre 0.102 >30
Q579 Doblicica. Jelsevnik n.d. n.d.
Q581 Ein Feshkha. Zuqim n.d. n.d.
Q582 Font des Verger n.d. n.d.
Q583 Fontaine-de-Vaucluse 3.12 81.4
Q584 Fontes de Estombar n.d. n.d.
Q585 Fontes do Lis n.d. n.d.
Q586 Foux de la Vis 1.18 >30
Q588 Jadro 2.2 28.5
Q589 Jebel Zaghouan n.d. n.d.
Q590 Lappenbach tufa springs n.d. n.d.
Q591 Lez (Source du) 0 11.9
Q592 Loue (Source de la) 0.025 13.3
Q593 Manantial de Alcossebre n.d. n.d.
Q594 Manantial de Arteta n.d. n.d.
Q595 Oliero group n.d. n.d.
Q596 Nacimiento del rio Guadalquivir n.d. n.d.
Q597 Nacimiento del rio Mundo 0 100
Q598 Nacimiento del rio Segura n.d. n.d.
Q599 Nacimiento del rio Tajo n.d. n.d.
Q600 Nascente do Rio Ancos n.d. n.d.
Q601 Nascente do Rio Nabao n.d. n.d.
Q602 Olhos de Agua do Alviela n.d. n.d.
Q603 Olhos des Agua n.d. n.d.
Q604 Presciano springs 1.8 2
Q605 Safa and Barouk springs 1.9* n.d.
Q606 Siwa Oasis 0.01 n.d.
Q607 St Naum 2.5 15

ID Name Low [m³/s] High [m³/s]

S1 Aguadulce n.d. n.d.
S2 Aigua Dolç and la Falconera n.d. n.d.
S3 Anavalos Kiveri n.d. n.d.
S4 Antalya n.d. n.d.
S5 Anthedon n.d. n.d.
S6 Arbanija and Slanita n.d. n.d.
S7 Argostoli n.d. n.d.
S8 Bali n.d. n.d.
S9 Benissa and Calpe n.d. n.d.
S10 Brac Island n.d. n.d.
S11 Bue Marino n.d. n.d.
S12 Cannes n.d. n.d.
S13 Cape Aiya n.d. n.d.
S14 Castellamare n.d. n.d.
S15 Cefalù n.d. n.d.
S16 Chekka 0.2 60
S17 Chidro 2.5* n.d
S18 Denia n.d. n.d.
S19 Gaeta n.d. n.d.
S21 Gurdić and Škurda n.d. n.d.
S22 Latakia n.d. n.d.
S23 Lera Pass 0.4* n.d.
S24 Makarska n.d. n.d.
S25 Moraig and Toix 0.3 9
S26 Mortola 0.02 0.2
S27 Novi Vinodolski n.d. n.d.
S28 Ovacik 1.0* n.d.
S29 Polla di Cadimare n.d. n.d.
S30 Port-Miou (Source sous-marine de) 3 50
S31 Pozzalo n.d. n.d.
S32 Roquebrune-Cap Martin 0.1 0.2
S33 Rosas springs n.d. n.d.
S34 San Remo n.d. n.d.
S35 Senj n.d. n.d.
S36 Sibenik n.d. n.d.
S37 Source de la Vise <0 0.45
S38 Taranto n.d. n.d.
S39 Nabrežina n.d. n.d.
S40 Uji Ftohte 1.8 4.3
S41 Volovsko n.d. n.d.

ID Name Low [m³/s] High [m³/s]

C1 Aïdour cave n.d. n.d.
C2 Aïn Makhfi n.d. n.d.
C3 Aïn Ouarka 0.05 n.d.
C4 Akhian Imsak Rabbi 1.2 n.d.
C5 Annou Ifflis n.d 1 170
C6 Ayvaini Cave 5.5 n.d.
C8 Ballica Cave 0.07 n.d.
C9 Baradla - Domica C.S. 25.5 112
C10 Beldibi Cave n.d. n.d.
C11 Caves of Hercules n.d. n.d.
C13 Cehennemağzı Caves n.d. 1 500
C14 Čehi 2 5.54 1 502
C15 Chameau cave 1.2 50
C16 Clot d'Aspres C.S. 40 1 066
C17 Coume Ouarnède C.S. 105.8 975
C19 Damlataş Cave n.d. n.d.
C20 Dupnisa Cave 3.2 n.d.
C23 Gilindire Cave 0.56 n.d.
C24 Gökgöl Cave 3.4 11
C27 Hammam Trozza 120.4 23
C29 Hölloch 200.4 939
C32 Ifri N’Attaouia 3.6 n.d.
C33 Ifri Ouar Alagh n.d. n.d.
C35 Ifri Win Tambourine 8.5 n.d.
C38 Inkaya Cave 0.22 n.d.
C39 İnsuyu Cave 8.1 n.d.
C40 Jean Bernard C.S. 20.5 1 602
C41 Jeita Grotto 9 n.d.
C43 Kaklık Cave n.d. n.d.
C44 Karaca Cave 0.11 n.d.
C46 Kef Aziza 3.5 n.d.
C47 Kef el Kaous 4.1 n.d.
C48 Kef Toghobeit 3.9 722
C49 Kehf D’bouba n.d. n.d.
C50 Kehf Jmel (camel cave) 1.2 n.d.
C54 Kita Gacesina - Drazenova puhaljka 26.4 737
C55 Kızılelma Cave 10 n.d.
C56 Kocain Cave 0.63 n.d.
C58 Mgharet n.d. n.d.
C59 Molnár János Cave 6 130
C61 Nimara Cave n.d. n.d.
C62 Oylat Cave 0.73 n.d.
C63 Pestera Topolnita 20.5 127
C64 Pierre Saint-Martin C.S. 80.2 1 408
C65 Pınargözü Cave 16 720
C66 Punkevní jeskyně Cave 3.9 138
C68 Rhar Amalou/Rhar Kab Srhir 2 n.d.
C69 Rhar Medjraba (Gde gr. de l’Azrou) 1.5 n.d.
C72 Riesending-Schachthöhle 19.1 1 148
C73 Rouina Caves n.d. n.d.
C74 Saint-Marcel d'Ardéche Cave 51.2 233
C75 Schönberg-Höhlensystem 140.1 1 061
C76 Sistemul Vărăşoaia 19.3 653
C78 Sustav Lukina jama - Trojama 3.7 1 431
C80 Tilkiler Cave 6.8 159
C81 Wielka Śnieżna Cave 23.7 824
C82 Wintimdouine 7.3 1 200
C83 Wit Tamdoun 19.1 30
C84 Yarımburgaz Cave 0.5 n.d.
C85 Yenesu Cave 1.6 n.d.
C86 Željezna jama 17.5 1 027
C87 Zeytintaşı Cave 0.14 14
C88 Zlotska pećina 9.8 60
C111 Tolminski Migovec 43 972

ID Name Length [km] Depth [m]

Q1 Aachquelle / Aachtopf 1.1 28
Q4 Acqua Santa 0.8* n.d.
Q7 Acquatina 0.3* n.d.
Q8 Acque Albule group 0.5 2
Q9 Adda group 0.2* n.d.
Q10 Afqa 0.1 64.5
Q12 Ain (Source de l') 0 51.5
Q14 Ain Aghbal n.d. n.d.
Q15 Ain Al Baazaran <0.001 n.d.
Q16 Ain Al Laf'a 0.2* n.d.
Q19 Ain El Gudeirat 0.02 0.2
Q23 Ain Maarouf n.d. n.d.
Q24 Ain Ribaa 1.0* n.d.
Q25 Ain Sebou n.d. n.d.
Q27 Ain Zerga n.d. n.d.
Q28 Ain Zerrouka n.d. n.d.
Q37 Aliou 0.026 23.7
Q38 Alipaša spring 2.5 7
Q39 Almyros of Heraklion 3.3 30
Q40 Alqayqab 0.006* n.d.
Q43 Anjar 0.48 9.2
Q45 Apollo 0.02* n.d.
Q46 Aravissos 0.85 3
Q47 Arbois (Source d') 1.7 40
Q48 Archiane (Source d') 0.15 >10
Q49 Arcier (Source d') 0.007 6.7
Q53 Atzgara 1.5 4.5
Q54 Auja 0.3 0.5
Q57 Ayan 0.2 10
Q58 Bagni Termali group 0.23* n.d.
Q61 Bandito 0.6* n.d.
Q63 Barada spring 4.0* n.d.
Q67 Batsky 10.0* n.d.
Q69 Beinette 0.01* n.d.
Q72 Bet Shean valley spring 2.7* n.d.
Q73 Beyazsu 4.23 5.4
Q74 Bèze (Source de) 0.41 18.8
Q75 Bistrica (Syri I Kalter) 13.5 36
Q76 Blautopf 0.3 32.5
Q79 Boka 0 100
Q80 Bolje Sestre 2.3 6
Q81 Bouakous n.d. n.d.
Q82 Bouillon (Source du Loiret) 0.1 2.8
Q83 Bournillon (Source du ) 0 80
Q85 Buchbrunnenquelle 0.6 1.4
Q86 Bucone 1.8* n.d.
Q87 Buk 3.5 23.5
Q88 Buna 2.95 380
Q92 Canetra 1.8 2.2
Q113 Capore 5.0* n.d.
Q114 Caposele group 4.0* n.d.
Q117 Caruso 0.2* n.d.
Q123 Charco del Moro 10 n.d.
Q125 Clitunno 1.6* n.d.
Q126 Collettore Destro 0.5* n.d.
Q127 Contursi Terme group 0.6* n.d.
Q128 Cornino-Pakar group 2.5* n.d.
Q132 Crno vrelo 4.5 5
Q136 Devnya 2.34 4.27
Q137 Divje jezero n.d. 60
Q140 Doubs (Source du) 0.02 32.9
Q141 Douix (Source de la) 0.6 3
Q142 Dr. Vene + Fuse 0.2* n.d.
Q144 Dretulja 1 28.7
Q145 Düdenbaşı 0.03 16.7
Q146 Dumanli ¹ 25 50
Q147 Durzon (Source du) 0.47 19.9
Q149 Dzhur-Dzhur 0.06 1.05
Q150 Dzhyrkhva n.d. 2.5
Q153 Ein Haddej n.d. n.d.
Q159 Elefante Bianco 2.2* n.d.
Q164 Figeh 2.1 23.4
Q169 Fiume Latte 0.3* n.d.
Q170 Fiume Morello 0.4* n.d.
Q172 Fiumicello 1.2 n.d.
Q173 Fizzo group 0.3* n.d.
Q176 Font de Champdamoy 0.193 17.7
Q177 Font Estramar 0.286 48.6
Q178 Fontaine de Nîmes 0.085 18.38
Q180 Fontaine des Chartreux 1 50
Q181 Fontaine L'Evêque 2.2 19
Q182 Fontana Grande 0.2* n.d.
Q185 Fontana S. Elmo 0.3* n.d.
Q189 Fontestorbes (Source de) 0 16
Q190 Forame 2.0* n.d.
Q192 Foro group 1 n.d.

Q193 Frido 0.6* n.d.
Q197 Galleria Tenda 0.3* n.d.
Q204 Gillardes (Source des) 0.5 60
Q206 Glava Panega 0.4 35.7
Q207 Glava Zete 2 100
Q208 Globočec 0.09 1.25
Q209 Glubokiy Yar 0.175 n.d.
Q210 Gökpınar, Mugla 6.2 15
Q211 Gökpınar, Sivas 3.1 6.3
Q212 Gollinger Wasserfall 0.03 42.4
Q214 Gorgo Vivo 0.3 n.d.
Q216 Goryczkowa Vaucluse 0.143 40
Q217 Goule Noire 2 34
Q218 Grab 0.7 33.5
Q219 Gradac 0.4 10
Q220 Gradole 0.5 11
Q222 Groin (Source du) 0 >30
Q226 Gruppo Ortucchio 0.4* n.d.
Q227 Hamma n.d. n.d.
Q228 Hazzir 0.04* n.d.
Q229 Hévíz lake 0.3 0.6
Q232 Hubelj 0.035 60
Q236 Irchio 0.3* n.d.
Q238 Isichenko 0.1 n.d.
Q239 Izbândiş 0.049 3.98
Q240 Izverna 1 3
Q241 Izvor Krke 1.2 100
Q242 Izvor Kupe 1.1 100
Q243 Izvor na Crna reka 0.491 5.6
Q245 Izvori na reka Treska 0.48 3
Q248 Jarmak <1 n.d.
Q249 Jeita 1.55 n.d.
Q250 Jordan River sources 15.9 n.d.
Q251 Jósvafő 0.063 7
Q252 Kadisha <1 n.d.
Q253 Kamačnik 0.5 15
Q254 Kamniška Bistrica 2.1 62.6
Q255 Karasu-Bashi 0.1 39.2
Q257 Karstovy istochnik 0.003 1.24
Q258 Karuč s 2.5 25
Q261 Khabour Ras el Aïn 0 40
Q262 Khasta-Bash 0.012 2.3
Q263 Kırkgöz 7.09 62.77
Q265 Kläfferquelle 0.4 34
Q266 Klokot 2.3 70
Q267 Klorkun 3.52 19.4
Q268 Kolpa/Kupa 1.1 100
Q270 Krka 0.8 80
Q271 Kroi Isake 1.4 3.5
Q272 Krupaja 0.2 12.3
Q273 Kumanitsa 0.5 3
Q275 La Calda 0.3* n.d.
Q282 Lake Tiberias spring 1.0* n.d.
Q284 Lauro 0.5* n.d.
Q286 Lazce 0.318 1.4
Q290 Le Monache group 0.3* n.d.
Q293 Lete group 0.4* n.d.
Q297 Liri spring 1.0* n.d.
Q299 Lison (Source du) 0.093 58.6
Q300 Livenza group 11.4* n.d.
Q301 Ljubljanica 1.5 120
Q302 Lodowe Vaucluse 0.079 10.4
Q304 Madiq 0.002 n.d.
Q309 Ma'in hot spring n.d. n.d.
Q310 Maira group 0.6* n.d.
Q311 Majerovo vrelo 1 21
Q312 Malenščica 1.1 9.9
Q314 Mareza spring 2 20
Q315 Massandra waterfall 0.02 4.03
Q319 Mchishta 9.5* 197
Q325 Meschio 1.0* n.d.
Q330 Mompiano 0.2* n.d.
Q331 Montorio group 4.5* n.d.
Q334 Morinj spring 0.55 10
Q335 Mqar 0.01* n.d.
Q336 Mrzlek 0.5 40
Q338 Mulino Carpello 1.2* n.d.
Q339 Munzur 8.93 30.43
Q340 Muriel 0.05 0.9
Q341 Murqus 0.005* n.d.
Q348 Nabaa Barouk <10 n.d.
Q351 Nabaa Jezzine 0.05 n.d.
Q352 Nabaa Khoraizat <0.01 0.37
Q357 Nabaa Qaa el Reem <0.1 n.d.
Q358 Nabaa Rachiine <0.1 n.d.
Q363 New well Miskolctapolca 0.028 1.9

Q365 Ninfa 2 2.5
Q367 Nossena 2.0* n.d.
Q370 Obrh 0 24
Q373 Olukköprü spring 7 30
Q374 Ombla 4 138
Q375 Ouysse (Source de l') 0.5 150
Q377 Paestum 0.2* n.d.
Q378 Paitone 0.2* n.d.
Q382 Pantano group 0.4* n.d.
Q384 Partnachursprung 0.49 8.8
Q388 Perućac 0.46 9.19
Q391 Peschiera di Pedale 0.3* n.d.
Q392 Iskrets spring 0.01 54.9
Q394 Pießlingursprung 2.2 40
Q398 Pincio group 0.3* n.d.
Q400 Pjose. Tropoje 1.2 4.5
Q401 Plava voda 0.97 3.5
Q402 Pliva 8 8.5
Q405 Pogranichka 0.4 n.d.
Q409 Pozo Azul 0.03 4.7
Q411 Presidiana 0.7* n.d.
Q412 Prete - Pantano 0.3* n.d.
Q413 Prud 2.5 11
Q414 Punkva 0.04 45.8
Q419 Radavac (Beli Drim) 0.9 21
Q422 Rakitnica 0.19 14.3
Q425 Raška 0.9 7
Q426 Rejet 0.2 n.d.
Q428 Resenzuola 0.6* n.d.
Q431 Ri Bianco 0.8* n.d.
Q432 Riječina 0 150
Q433 Ringquelle 0 30
Q436 Risalaimi 0.2* n.d.
Q437 Rižana 0.27 80
Q438 Rosh Ha'ayin s 6.4 n.d.
Q440 Ruotalo 5.0* n.d.
Q444 S. Benedetto 0.6* n.d.
Q452 S. Maria la Foce 2.6* n.d.
Q460 S. Vittorino 0.1 0.15
Q465 Sambucheto 0.3* n.d.
Q478 Savica 1 13
Q480 Schlichenden Brünnen 0.042 12
Q481 Scillato 0.6* n.d.
Q486 Serebrjachka 0.4 n.d.
Q487 Ses Font Ufanes 0 30
Q489 Shoaib 0.08* n.d.
Q491 Shuneh Jano n.d. n.d.
Q493 Skelsky 0.03 11.4
Q494 Soča 1.1 100
Q497 Soleo group 0.2* n.d.
Q498 Sorbo Serpico group 0.3* n.d.
Q499 Sorgues (Source de la) 0.039 >10
Q500 Source Bleue (Touzac) 1.9 3
Q501 Source de l'Areuse 0.72 38.8
Q502 Source de l'Orbe 2 80
Q504 Spino 1.3* n.d.
Q506 Stretta di Polla 0.3* n.d.
Q507 Stuah 0.02* n.d.
Q508 Studenci 1 40
Q509 Studenčica 0.372 4.69
Q512 Summonte group 0.2* n.d.
Q513 Sv. Ivan 0.1 2.2
Q514 Taninim springs 0.8* n.d.
Q515 Tapolcafő 0.303 1.28
Q518 Tegin 0.1 n.d.
Q522 Timau 1.0* n.d.
Q523 Timavo 30.2* n.d.
Q527 Torak 1 8
Q531 Triflisco group 2.7* n.d.
Q532 Tserik -Kel 0.8* 8
Q536 Uji Zi 1.8 8
Q539 Unica 0.2 90
Q542 Veliki obrh - Vrhnika pri Ložu 0.2 20.6
Q547 Verhnehostinsky (Kotel) 0.9 3.7
Q555 Vrela Trebišnjice 2.5 219
Q556 Vrella Currit 1.4 6
Q557 Vrelo Bosne 1.5 18
Q558 Vrelo Mlave 0.215 16.5
Q559 Vrelo Rašče 2.2 7.7
Q560 Vrelo Zrmanje 0.55 53
Q562 Waldbachursprung 0.009 19
Q564 Zarka spring (El Assi) 6.9 24.3
Q566 Zvir 0.7 6
Q612 Gökova springs 10.18 13.5

ID Name Low [m³/s] High [m³/s] ID Name Low [m³/s] High [m³/s] ID Name Low [m³/s] High [m³/s]

The Low and High discharge values indicated in the tables
represent the range of reported discharge data, but do not
necessarily represent minimum and maximum values. When only
one value was available, it was assigned to the appropriate
category (Low or High). In cases where only the mean discharge
was available, the numeric value is marked with an asterisk (*).

¹ Formerly one of the largest karst springs in the world, but sub-
   merged in a reservoir since 1982.
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Selected karst water sources, caves and karst groundwater dependent ecosystems (KGDE)

Karst springs

Introduction
Karst aquifers constitute important freshwater resources, but are challenging to manage and to protect, because of their unique
structure and behaviour, representing continuous challenges for research and development. Karstified carbonate rocks occur on
15.2% of the global land surface (Goldscheider et al. 2020) and are widespread in the Mediterranean region, where groundwater from
karst contributes to the freshwater supply of most countries and many big cities, such as Rome, Montpellier, and Beirut. Groundwater
resources in karst aquifers are often hydraulically connected over large areas and particularly vulnerable to contamination. Rapid and
turbulent groundwater flow in a network of conduits and caves often results in variable spring discharge and water quality.

Map methodology
The preparation of the Mediterranean Karst Aquifer Map and Database (MEDKAM) generally followed the workflow used for the World
Karst Aquifer Map (WOKAM; Chen et al. 2017). The topographic basis for MEDKAM is the digitized version of the International
Hydrogeological Map of Europe (IHME; BGR & UNESCO 2019) and its recently digitized extension to North Africa. To complete
missing parts in the North African countries and the Arabian Peninsula, the digital versions of the Quantitative maps of groundwater
resources in Africa from the British Geological Survey (MacDonald et al. 2012) and the Bedrock geology of the Arabian Peninsula from
the United States Geological Survey (Pollastro 1998) were used.
IHME is a series of general hydrogeological maps with 30 map sheets at a scale of 1:1,500,000 compiled by hydrogeologists and
national experts in related sciences under the auspices of the International Association of Hydrogeologists (IAH). A new lithological
classification has been developed for MEDKAM, similar to that of WOKAM, which groups the geological units into four meaningful
hydrogeological units.

  1. Karst aquifers in sedimentary and metamorphic carbonate rocks
  2. Karst aquifers in evaporite rocks
  3. Various hydrogeological settings in other sedimentary and volcanic formations
      (karst aquifers are possibly present at depth)
  4. Local, poor and shallow aquifers in other metamorphic rocks and igneous rocks
      (no karst aquifers present at depth)

Map preparation and editing
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Trends in groundwater storage from GRACE satellite data

Extent of changes in groundwater storage (GWS) over the period 2003–2020 for the Euro-Mediterranean region using the latest data from the
Gravity Recovery and Climate Experiment (GRACE/GRACE-FO; NASA 2021) satellite mission and recently reanalyzed ERA5 land climate data
(Muñoz Sabater 2019) from the European Centre for Medium-Range Weather Forecasts. The results show significant declines in groundwater
storage in many countries in Europe, North Africa, and the entire Arabian Peninsula, with significant negative trends overall in about 70% of the
study region (Xanke and Liesch 2022).

Mean annual groundwater recharge in karst areas

Groundwater recharge is an important variable for efficient and sustainable groundwater resources management. 30-year averages (1990 – 2019)
of groundwater recharge in the MEDKAM region were obtained by a karst-specialised simulation model (VarKarst-R; Hartmann et al. 2020). The
model operates on a spatial resolution of 0.25° and uses global meteorological data products as input (precipitation, temperature: GLDAS, Rodell
et al. 2004; potential evapotranspiration: GLEAM, Martens et al. 2017).

Disclaimer: For the improved MEDKAM, the recharge map created by Hartmann et al. (2020) was resolved at a higher resolution and interpolated to include previously unmapped karst areas.
This was done for simplification and presentation purposes and therefore involves some degree of uncertainty in ~18% of the area, mainly in the Middle East and North Africa.
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