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Fig. 3. Hydrogeological map of Albania at a sca-
le of 1:200,000 based on map published in 1975. 
Magnifi ed are details of the map related to Mat 
basin and Shashica area.



Eftimi, R. et al.: Hydrogeological map of Albania at a scale of 1:200,000, principles of compilation and content – a document  
of Albanian pioneering hydrogeological research since the 1960s

87

Fig. 4a. Hydrogeological map of Albania sc. 1:200,000; hydrogeological classification of the rocks – first part. 
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Fig. 4b. Hydrogeological map of Albania sc. 1:200,000; hydrogeological classification of the rocks – second part.
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Fig. 5. Hydrogeological map 
of Albania sc. 1:200,000 – 
Special signs.
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Fig. 6. Hydrogeological map of Albania sc. 1:200,000 – Geologically signs.

tional Legend (Karrenberg et al., 1974; UNESCO, 1970, 
1983; IHME, 1970–1981). So, in section III of the hydro-
geological map of Albania, an additional class is added, 
enabling to better distinguish the locally aquiferous rocks, 
showing a fairly wide distribution and high-water bearing 
variability. For each class of aquifers and rocks of HMA 
sc. 1:200,000, a short text of hydrogeological character-
istics is given, missing in most of the maps, but helping 
the map user in better and more rapid understanding of the 
map content. 

b)	 Special signs
This part of the legend includes the fourth and fifth 

chapter of the hydrogeological map legend, respectively: 

Chapter IV – Groundwater and springs 
and Chapter V – Groundwater and 
karst hydrography (Fig. 5).

Chapter IV of the legend con-
tains signs reflecting some point or 
areal data characterizing the groun-
dwater occurrence and its properties. 
More in detail are characterized the 
Quaternary intergranular, mainly 
gravelly aquifers, through isolines of 
groundwater levels (hydroisohypses), 
the directions of groundwater flow 
movement, the areas with unconfi-
ned, confined and those with artesian 
flow, isolines of groundwater salinity 
in the ranges of 0.5, 1 and 3 g/l etc. 
The fresh water springs classified ac-
cording to their mean discharges are 
presented in detail in the following 
ranges: up to 1 l/s, 1–10 l/s, 10–100 l/s, 
100–1000 l/s, 1000–10,000 l/s and 
more than 10,000 l/s; Among the 
springs, the karst springs, temporary 
springs, submarine springs, as well 
as the linear springs are also distin-
guished by the use of special signs. 
Brackish water springs, cold mineral 
springs (water temperature below 
20 °C, as well as hot thermal springs 
(water temperature above 20 °C), are 
also shown. In the coastal karst areas, 
the sea water intrusion is shown by 
a special sign. 

Chapter V summarizes hydro-
logical data, starting with the relation 
of surface water and groundwater. 
Various symbols are applied for dif-
ferent phenomena, such as the parts 
of river beds temporarily dry due to 
the loss of surface water into gravelly 

deposits, parts of rivers which serve as intensive ground-
water drains (gaining steams), or – in opposite – parts of 
the rivers which are intensively recharging groundwater 
resources (losing streams). Important hydrometric data 
for the main rivers at selected gauging stations, are also 
given. In karst areas, the limits of intensive rocksʼ karstifi-
cation are identified, together with swallow holes (ponors), 
natural wells (groundwater windows), directions of veri-
fied or possible karst water flows, as well as for many karst 
areas annual values of effective precipitation / recharge are 
shown in [mm]. The effective precipitation (infiltration) 
values were calculated using the Turc (1954) formula, but 
applied only in karst areas without surface runoff (the ef-
fective precipitation is considered as the unevaporated part 

VI Artificial works for water management
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of precipitation, which directly infiltrates into the subsoil 
and subsequently recharges groundwater resources).

In the Chapter VI of the legend, the artificial human 
interventions in water management practices are presented 
(Fig. 6). In addition to the boreholes, where respective signs 
differ according to the hydraulic character of the tapped 
aquifers, deep wells with thermo-mineral groundwater 
and some key physic-chemical parameters are also 
given. Discharges of the mining works (mine shafts and 
mine adits) are shown, classified in the ranges of up to 
10 l/s, 10–100 l/s and over 100 l/s. Groundwater pumping 
stations (groundwater intakes) are distinguished according 
to the discharges as follows: up to 10 l/s, 10–100 l/s, 
100–500 l/s and over 500 l/s. Pumping stations, in the case 
of springs, represent their capture structure, while in the 
case of drilling works, these mostly represent the central 
pumping station collecting water from several drilling 
wells, and only in particular cases these represent a single 
pumped borehole. The lines of water supply mains are also 
shown on the map, as well as river water intakes (mainly 
for irrigation), which according to their capacities are 
classified into three groups: up to 1000 l/s, 1000–5000 l/s 
and more than 5000 l/s.

Geological features are presented in the Chapter VII 
of the legend (Fig. 6). Here, in addition to the signs of 
geological boundaries, tectonic contacts, strike and deep of 
beds, also isolines of the Quaternary deposits thicknesses 
(isopaches) are also shown, practically marking the 
maximal effective depths of water wells in these deposits.

Discussion and Conclusions 

The hydrogeological map of Albania at a  scale  of 
1:200,000 is a general hydrogeological map and based 
on the hydrogeological classification of rocks that can be 
considered as a key element of the map. Such a principle 
of hydrogeological map compilation is of the same nature 
as the one used for the compilation of the International 
Hydrogeological Map of Europe (IHME) at a  scale of 
1:1,500,000, but another details were further on developed 
and enriched by additional original signs, particularly those 
related to groundwater chemistry (Eftimi at al., 2013). In 
general, respective geological situation represents the 
background of the map, while hydrogeological features 
are shown through seven areal colours representing the 
hydrogeological classification of the aquifers, aquitards 
and aquicludes formed by the rock environment. 

In the HMA sc. 1:200,000, together 46 “lithological-
stratigraphical-hydrogeological units” were distinguished, 
and these were subsequently classified into three “groups 
of rocks” within which a total of seven “classes” were 
differed. Comparing with the IHME, an additional class was 
added, enabling better classification of the local aquifers, 

which have a fairly wide distribution in Albania and high-
water bearing variability. For each class of aquifers and 
less-permeable rocks, a short text of hydrogeological 
characteristics was given, missing in majority of similar 
hydrogeological maps, but helpful in better and quick 
understanding of the content. 

The principles applied in the process of construction of 
the Hydrogeological map of Albania at a scale of 1:200,000 
can therefore provide important information about loca-
tion of the aquifers and less-permeable rocks, groundwater 
resources and their quality, groundwater dynamics, the re-
lationship between surface water and groundwater and the 
location of important springs and groundwater pumping 
stations. This map is sufficiently rich in details, so it can 
be used not only for planning of groundwater exploitation, 
but even for solving many practical problems of ground- 
water use and its protection.

The HMA sc. 1:200,000 was published in 1985 and by 
any doubt it reflects the scale of knowledge in the time 
of its publication, nonetheless the basic principles of the 
compilation of the map are adequate even today and it can 
be considered both as a document of hard work in uneasy 
times, but still preserving its scientific and practical value 
(Malík et al., 2015; Duscher et al., 2015).  
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Hydrogeologická mapa Albánska v mierke 1 : 200 000, princípy jej zostavenia  
a obsah – dokument priekopníckeho prístupu k hydrogeologickému prieskumu  

v Albánsku od šesťdesiatych rokov minulého storočia

Koordinovaný hydrogeologický výskum v  Albánsku 
(obr. 1) sa začal v roku 1959. V  rokoch 1963 – 1974 
celoštátny prieskum na tomto území (obr. 2) vyústil do 
zostavenia Hydrogeologickej mapy Albánska v  mierke 
1 : 200 000. Táto mapa bola publikovaná v  roku 1975 
(obr. 3).  Spĺňala kritériá, ktoré definovala Medzinárod-
ná asociácia hydrogeológov a  UNESCO v  roku 1970 
pre generálne hydrogeologické mapy. Tieto kritériá sa 
ale pri zostavovaní mapy ďalej zdokonaľovali ďalšími 
originálnymi prístupmi (obr. 4A, B, 5 a 6), týkajúcimi sa 
predovšetkým chemického zloženia podzemnej vody (Ef-
timi et al., 2013). Hydrogeologická klasifikácia hornín je 
vyjadrená siedmimi farbami, čo  reprezentuje zdokonale-
nie dovtedy používanej kvantitatívnej klasifikácie zvod-
nencov. Hydrogeologická klasifikácia hornín predstavuje 
základný a  inovatívny prvok mapy. Základné chemické 
prvky zobrazené na mape reprezentujú bázu na vyčlenenie 
hydrogeologických jednotiek. Na mape je zobrazených 
celkovo 46 „litologicko-stratigraficko-hydrogeologic-
kých“ jednotiek. Tie sú následne klasifikované do troch 
skupín  hornín, v  rámci ktorých je definovaných sedem 
tried. Na rozdiel od Medzinárodnej hydrogeologickej 
mapy Európy v mierke 1 : 500 000 bola na Hydrogeolo-
gickej mape Albánska v mierke 1 : 200 000 pridaná ďalšia 
trieda. Umožnila lepšiu klasifikáciu lokálnych hydrogeo-
logických kolektorov a izolátorov, ktoré majú v Albánsku 
veľké rozšírenie a majú značnú variabilitu hydraulických 
vlastností. Pri každej triede zvodnencov a menej priepust-

ných hornín je na mape pridaný krátky vysvetľujúci text 
o ich hydrogeologickej charakteristike. Napriek tomu, že 
tento vysvetľujúci text je veľmi užitočný na ľahké a rýchle 
pochopenie regionálnych hydrogeologických pomerov, na 
zahraničných hydrogeologických mapách spravidla chýba.

Geologickú stavbu územia reprezentuje na mape 
spodná vrstva, pričom jednotlivé litologické jednotky sa 
vzájomne odlišujú šrafovaním zelenej farby. Na mape 
sú zvýraznené aj rozdielne zvodnence a identifikované 
hydrogeologické štruktúry a vyznačené aj významnejšie 
vodárenské zdroje a  hydrogeologicky produktívne vrty. 
Mapa poskytuje informácie o kvalite vôd, termálnych pra-
meňoch, oblastiach ovplyvňovaných prenikaním morskej 
vody a vyjadruje vzťah medzi povrchovou a podzemnou 
vodou 

Hydrogeologická mapa Albánska v mierke 1 : 200 000 
publikovaná v  roku 1975 odzrkadľuje nielen rozsah vte-
dajších hydrogeologických poznatkov. Základné princípy 
jej zostavovania sú aktuálne aj v súčasnosti a  vyjadrujú 
množstvo kvalitnej zrealizovanej práce a vtedajší vedecký 
potenciál, ktorý bol využitý pri zostavovaní mapy (Malík 
et al., 2015; Duscher et al., 2015). Táto mapa sa stále vy-
užíva predovšetkým na účely plánovania a ako pomôcka 
pri riešení mnohých praktických hydrogeologických prob-
lémov.
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