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Goal and actions
Goal:

The determination of the environmentally minimum water level in Lakes Zazari, 
Cheimaditida, Petron and Vegoritida

Literature:

For rivers, over 200 flow assessment methods have been proposed

For lakes, only limited water assessment methods have been proposed

Actions/Methods:

Analysis of fish fauna requirements on minimum water level

Analysis of macrophytes requirements on minimum water level

Analysis of morphological features to assess the minimum water level



Analysis of fish fauna requirements

ω Identification of fish fauna in the four lakes

ωSelection of indicator species in each lake

ωAnalysis of fish species ecological traits/needs 

ω spawning period

ω preferences of spawning substrate

ω diet

ω preferences of depth zones during life cycle

ω annual and diurnal migration patterns



Proposals on determining the minimum level based on the 
requirements of the fish species

Water level
(a.m.s.l.)

Vegoritida Petron Cheimaditida Zazari

Minimum level 515 522

a) 572.7
April to June

b) 572.5
Julyto March

a) 591.5
April to June

b) 591.2
Julyto March

599.5
April to June

Maximumlevel 518 525 573.1 592 599.7



Analysis of macrophytes requirements

ωSampling of aquatic macrophytes

ωEcological requirements of indicator species

ωRelation of reed area to water level variations



Proposals on determining the minimum level based on 
macrophytes requirements

Water level (a.m.s.l.) Vegoritida Petron Cheimaditida Zazari

Minimum level (June-January) 517 571.9 591 598.7

Minimum level (February-May) 517.5 572.4 591.5 599.2

Maximum level 518 573.1 592 599.7



Analysis of 
morphological features

ω Lake surface area (S) and 

water level (H) relationship

ω Lake volume (V) and water 

level (H) relationship

ω Lake surface area is an appropriate index for the habitat protection of lake 

ecosystems, since the biodiversity increases with the surface area (Browne, 1981)

ω Lake storage could be taken as an index for water quantity



Analysis of morphological features

ω The lake surface area method has been 

proposed (Shang, 2013) to define minimum 

ecological lake level

ω The method compromises the protection of 

lake ecosystems and the availability of water 

volume to meet the economic activities

ωRelationship of lake surface area and 

volumeςS = S(V)



Analysis of morphological features

ωAn optimization method is applied taking into account that:

ωbiodiversity is favouredas the surface area covered by the lake is increased

ωhuman water requirements are satisfied to the greatest possible extent

ωMulti-objective optimization model

ωmax z2=s(v)=S(V)/Vmax ςrepresents the maximization of lake surface area

ωmin z1=v=V/Vmaxςrepresents the minimization of lake storage

ωSolution of optimization problem results in:

ωmin {w1v+w2[1-s(v)]}

ωw1, w2 are weights ςw1 promote water use, w2 promote biodiversity
Volume



Proposals on determining the minimum level based on ƭŀƪŜΩǎ 
morphological features

Water level (a.m.s.l.) Vegoritida Petron Cheimaditida Zazari

Minimum level (w1=w2=1) 490.9 570.3 591.2 594.9

Minimum level (w1=1, w2=2.5) 516.6 571.2 591.3 596.1

Maximum level 518 573.1 592 599.7



Environmentally minimum water level in Lake Vegoritida

macrophytes

morphological

fish fauna



Environmentally minimum water level in Lake Petron

macrophytes

morphological

fish fauna



Environmentally minimum water level in Lake Cheimaditida

macrophytes

morphological

fish fauna


