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EXECUTIVE SUMMARY 

¹ Introduction 

This part of the report covers the hydrological, topographical, and water quality study for the 

wetland SPA of Paralimni Lake - CY3000008. These aspects, within Action 5, relate and will 

lead to the water management study for the Paralimni Lake. 

The Paralimni Lake with an area of around 2,87km2 and a maximum water depth of 0,9m has 

a capacity of some 2 million cubic meters. The lake is usually dry in the summer months due 

to the high evaporation on the large surface area combined with the shallow water in it. This 

follows its emptying in early spring. 

The water balance for the Lake was evaluated for three typical years representing conditions 

of a mean normal year, a wet, and a dry year. The simulation of the runoff was carried out 

using the HEC-HMS rainfall-runoff model. 

¹ Direct Inflow from precipitation  

The evaluated total volume contributed to the Lake in a DRY, a NORMAL and a WET year was 

estimated to be 0,65, 0,98 and 1,18Mm3, respectively. 

The water balance is evaluated assuming that no outflow is allowed until late spring when the 

artificial earthen retaining wall is normally removed. 

¹ Inflow to the Lake by surface runoff 

The catchment areas contributing to the Lake, namely the Vathis river, the Vouni stream, the 

stormwater from Sotera area and, runoff from the small peripheral catchments to the Lake, 

are shown on Map I. 

Most of the surface runoff inflow to the Lake is attributed to the Vathis river and to a smaller 

extent to the Vouni Stream. Some contribution is also due to stormwater from the Sotera area 

and from the small catchments peripheral to the Lake. 
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Map I: Satellite photo of the area showing the catchment areas contributing to the Paralimni Lake and the 
location of the weirs, meteorological stations and their THIESSEN polygons and the drainage network in 

the area 

¹ Loss by infiltration 

For each representative year, the volume of water required to fill the άhangingέ aquifer, where 

the water-table is initially assumed to be at 83,8m (mean value for September for 1991-2005) 

is estimated to be 41.000m3. 

This quantity has to be satisfied first before water is to appear in the Lake. It should be noted 

that the infiltration may exceed the quantity of 41.000m3. The evaluated total loss by 

infiltration in the Lake in a DRY, a NORMAL and a WET year is estimated to be 84.000, 55.704 

and 41.000m3, respectively. 

¹ Loss by evaporation 

Once all the collected volume of water in the Lake is evaluated, the corresponding water level 

is determined with the use of the άElevation Vs Capacityέ curve for the Lake (see Diagram I). 

With this, the water surface area in the Lake for the respective water level is determined with 

the use of the άElevation Vs Surface areaέ (see Diagram II). The water surface area is 

subsequently used for the purpose of determining the losses by evaporation. 

The evaluated total loss by evaporation in the Lake in a DRY, a NORMAL and a WET year is 

estimated to be 0,84Mm3, 1,43Mm3 and 1,73Mm3 respectively. 
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Diagram I: Elevation Vs Capacity Curve 

 

 

Diagram II: Elevation Vs Area Curve 

 

¹ Water Balance Results 

Diagram III presents the monthly Water Level, the Volume and the Wetted Surface Area of 

the Paralimni Lake under conditions of a DRY, a NORMAL and a WET type of year3. 



Study no. 5: Hydrological, topographical, water quality and water management study  
for the wetland SPA of Paralimni Lake - CY3000008 

I.A.CO ENVIRONMENTAL & WATER CONSULTANTS LTD              ix  

   

Diagram III: The Water Level, Volume and Wetted Surface Area of the Paralimni Lake water balance under conditions of a DRY, a NORMAL and a WET type of year 
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The proportion of contribution of inflow and outflow to the water balance is given in Diagram 

IV in percentage of the various constituents for each of the three representative years.  

The inflow for all the three types of the year-conditions is within a similar range of about 66 - 

67% due to direct rainfall, and 33 -34% due to surface runoff. The outflow is by far due to 

evaporation, being in the range of 91 to 98% and due to infiltration, being in the range of 9 to 

2% for the dry, normal and wet year, respectively. 

Inflow Outflow 

 

 

 

 

 

 

Diagram IV: Contribution in % to the water balance of direct rainfall and runoff inflow and outflow by 
infiltration and evaporation for the DRY, NORMAL and WET representative year 
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The submergence of the Lake with water, varying for a duration of 277, 300 and 331 days for 

the selected dry, normal and wet type of year, respectively, is listed in Table II together with 

other relevant information. This is shown on Map II with water appearing normally in the 

month of October and lasting usually until June or July. 

Table II: Beginning, duration and end of the submergence with water of the Lake for the three representative 
years of DRY, NORMAL and WET conditions 

Type of 
year 

DATES 

Total 
number 
of days 

MAXIMA 

Beginning of 
water 

submergence of 
the Lake 

End of 
submergence 

and drying up of 
the Lake 

Water 
Level 
(m) 

Depth of 
Water 

(m) 

Volume 
(m3) 

Wetted 
Surface area 

(m2) 

DRY 12/10/1996 15/07/1997 277 84,34 0,24 264.758 2.028.800 

NORMAL 16/10/2002 11/08/2003 300 84,58 0,48 835.073 2.517.504 

WET 4/11/2001 30/09/2002 331 84,68 0,58 1.127.609 2.589.696 
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Map II: Set of Paralimni maps showing the extent of the water surface in the Lake for each month of the representative DRY, NORMAL and WET year  
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¹ Water Quality 

The water stored in the Lake was extensively used in the past for recharge purposes of the 

coastal aquifer. A major problem of this scheme was the increase of the salinity of the water 

the longer it was retained in the Lake. This has always been a problem since the members of 

the Irrigation Association of the area desire the emptying of the Lake the soonest possible so 

that the water could put into its use before it turned saline. This position, though, affects the 

usefulness of the Lake as an environmental ecosystem. 

Within the framework ƻŦ ά[LC9 Lt tI¸{L{έ ǇǊƻƧŜŎǘ ό[LC9му Lt9κ/¸κлллллсύΣ ŀ ƭŜŀŘ (Pb) sampling 

and analysis campaign was conducted in the area of Paralimni Lake. The results of this 

ŎŀƳǇŀƛƎƴ ŀǊŜ ǎǳƳƳŀǊƛȊŜŘ ƛƴ ǘƘŜ ǊŜǇƻǊǘ ǘƛǘƭŜŘ ζLead sampling and analysis report for Paralimni 

LaƪŜ bŀǘǳǊŀ нллл ǎƛǘŜ ǳƴŘŜǊ ǘƘŜ ǇǊƻƧŜŎǘ ά[LC9 Lt tI¸{L{ όt!b5h59Lw!ύέΣ [LC9му 

Lt9κ/¸κлллллсη. 

The sampling campaign took place during October - November 2021, a time period where the 

Lake was dry. In total, 153 sediment samples were collected and analysed, based on the 

defined sampling grid. 

The highest concentrations of lead were found at the area adjacent to the shooting range (see 

Map III), as well as the central area of the Lake. The number of lead pellets found in several 

cases is consistent with the presence of lead in the soil / sediment samples collected from the 

specific areas. This finding suggests that lead pellets may be the main cause of high lead 

concentrations and therefore the associated toxicity. The fact that high concentrations of lead 

were also identified in areas other than the ones close to the shooting range, in combination 

to the findings of high numbers of lead pellets at the same locations suggests that 

contamination may be due to other sources such as hunting which is also permitted in the 

area. 

The lead concentrations that were found in the area, might affect the ecosystem of the area, 

since lead can possibly ŜƴŘ ǳǇ ƛƴ ǘƘŜ ōƛǊŘΩǎ ƭƛǾŜǊ ǊŜǎǳƭǘƛƴƎ ƛƴ ŘƛǊŜŎǘ ƻǊ ƛƴŘƛǊŜŎǘ ŘŜŀǘƘΦ  
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Map III: Distribution of Lead Concentration (source: 9) 

¹ Main pollution sources 

The main potential sources of pollution of Paralimni Lake are the following: 

Á Urbanization and activities within the Lake area 

The Lake is encircled by areas with intensive urbanization especially at the south and eastern 

area where the buildings reach the limits of the wetland. Part of the northern area is turned 

into an urban area with requests for plot subdivision. The reduction of the Lake area, the light-

pollution and the reduction of the natural state of the area are the obvious effects. 

²ƛǘƘƛƴ ǘƘŜ [ŀƪŜΣ ǿƘŜƴ ŘǊȅΣ ǘƘŜǊŜ ƻǇŜǊŀǘŜǎ ŀ άŦƭȅƛƴƎ ƳƻŘŜƭέ ǘǊŀŎƪΣ ŀ ǎƘƻƻǘƛƴƎ ǊŀƴƎŜ ŀƴŘ ŀ 

motocross track which change how the area is conceived, instead of an ecosystem into an 

area of various other activities. No buildings are noted within the area except part of the 

buildings of the shooting range at the southern part of the Lake. 

At the fringe of the Lake there is human activities, housing, public roads and associated 

services such as petrol stations, electric power stations and network. At the northern part, a 

permit has been issued for the subdivision of 300 building plots. 



Study no. 5: Hydrological, topographical, water quality and water management study  
for the wetland SPA of Paralimni Lake - CY3000008 

I.A.CO ENVIRONMENTAL & WATER CONSULTANTS LTD     xvii  

For the motocross, channels were excavated around the track to achieve its dryness. The 

negative effects were recognized and this led to its abandonment. The motocross track started 

to operate again but at the fringe of the SPA area. 

The shooting range besides the sound pollution, is a source of spreading of lead in the area of 

the Lake. 

Á Area ownership status of the area 

The largest part of the SPA area is taken up by the Paralimni Lake and only a small part covers 

the areas around the Lake and part of the Vathis river. The privately owned land covers 89.7% 

and Government owned land is the 10.3%. This situation inhibits materialization of 

management plans and prevention of human interventions. 

Á Hunting 

According to 2015 data, a percentage of 71% is an absolutely a no-hunting area. In certain 

parts of the catchment area, hunting is allowed only during the period of November and 

December. 

The occasional pressure exerted by hunting is especially intensive affecting the birds in the 

area. Additionally, there is a problem of pollution by lead due to the large number of hunters 

in the area and the poaching which is quite common in the area. This results to the access of 

a large number of cars in the Lake when dry.  

Furthermore, illegal trapping of birds, affects the bird population of common but also 

protected kinds of birds. 

Á  Deposition of aggregates and other garbage  

The whole area is easily accessible, especially during the dry period, by cars and people on 

foot without any control. This results to the deposition of large amounts of aggregates, 

garbage, furniture, electric devices, pruning staff and all sorts of materials which more than 

being an optical pollution they are likely to produce chemical pollution as well.  

Á Agricultural Activities  

Part of the bordering land to the Lake, especially at the west but also a large part of the Vathis 

catchment, consists of agricultural land. The agriculture consists of non- irrigated and also by 

irrigated areas from which there is the risk of pollution, by the possible use and washing out 

to the Lake and to the food-chain within the Lake, of pesticides, weed-killers and fertilizers. 
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Á Sewage disposal 

In the Paralimni area, a sewage disposal network is in operation. In the areas of Dherynia and 

Sotera still the disposal of sewage is carried out through septic wells until they join the other 

8 communities in the area for a sewage disposal network.  

In the past, septic wells were in use in the urbanized area of the Vathis river catchment. 

Because the minor aquifer in the area has a groundwater level slightly higher than the Vathis 

river-bed, groundwater being recharged by sewage was finding its way to the stream and to 

the Lake.  

Á Impact Assessment and Management Measures Safeguarding Water Quality 

The management measures proposed refer to the safeguarding of the quality and the 

presence of water in the Lake.  

The measure that is deemed as the most important for the operation and environmental use 

of the Lake is the one that refers to the management of its water resources both in terms of 

quantity and length of presence in the Lake as well as its quality (See Table III). 

  



Study no. 5: Hydrological, topographical, water quality and water management study  
for the wetland SPA of Paralimni Lake - CY3000008 

I.A.CO ENVIRONMENTAL & WATER CONSULTANTS LTD     xix  

Table III: Proposed measures for safeguarding the presence and quality of water in the Lake 

Measure 

Importance of 
measure 
H = high 

M = median 
L = low 

SPECIAL TARGET 

Conservation and 
improvement of 
the water and 

wetland resources 
of the Lake 

Conservation and 
improvement of the 
quality of the habitat 
of the various flora 

and fauna 

Prevention of 
unlawful activities / 
practices in the area 

Supervision/ guarding H  V V 

Management of access 
of pedestrians and 

vehicles 
M  V V 

Enhancement of 
environmental 

conditions on Shooting 
range 

M  V  

Control and 
enlargement of the 

period of water in the 
Lake 

H V V  

Control of garbage and 
aggregate disposal 

H  V V 

Management of sewage 
disposal through septic 

wells 
H V V  

¹ Risk Assessment 

The pollution sources/hazards, what is affected, the severity of the risk, what is being done to 

control the risks, what further needs to be done, and when is the action needed, are 

summarized in Table IV.  
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Table IV: Risk assessment for hazards/pollution with emphasis on the water resources 

Source/hazard What is affected Severity of risk Ongoing control Further action When 

Control and 
extension of 
period of water 
in Lake 

¶ Length of period 
of water in Lake 

¶ Quality of water 
(salinity) 

Very High 

¶ Retaining dam 
at outlet 

¶ Presence of 
ponds 

¶ Extent period of 
outflow control  

¶ Enlargement/de
epening of 
ponds 

March to early 
June 
 
After lake is dry 

Access of 
pedestrians and 
vehicles 

Disturbing bottom 
of dry lake 

High NIL 

¶ Management  

¶ Supervision  

¶ Wardening 

At all times 

Shooting range 
¶ Quality of water 

¶ Noise intensity 
affecting fauna 

High 
Collection of 
lead 

¶ Enhancement of 
environment 
conditions 

¶ Change direction 
of shooting 
range 

At all times 

Deposition of 
garbage and 
disposal of 
aggregates 

¶ The shores of 
the lake 

¶ Habitats and 
nests 

¶ Quality of water 
 

Moderate NIL 

¶ Management 

¶ Supervision 

¶ Wardening 

At all times 

Management of 
sewage disposal 
through septic 
wells 

Quality of Lake 
water and habitats 

Moderate 
Paralimni 
sewage under 
control 

Construction of 
sewage network at 
Sotera and 
Dherynia 

Immediate 
future 
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1 THE PARALIMNI LAKE 

1.1 INTRODUCTION 

Favorable Reference Values (FRVs) and Conservation Targets have already been derived from 

the various Departments and Services and set for the qualifying species (άtriggerέ species) for 

the 30 Special Protection Areas (SPAs) of Cyprus. However, there are some knowledge gaps 

relating to specific ecological requirements of some of these trigger species. 

Action A5 which is the "Study the ecological requirements of key qualifying species for SPAs 

(Annex I bird species of Directive 2009/147/EC)έ is necessary to fill in these gaps relating to 

specific ecological requirements of key species and key threats to these species. These άgapsέ 

relate mostly to the specific requirements of some species for feeding, nesting and resting, as 

well as quantification of threats. 

The knowledge gaps relate to specific trigger species and to specific SPAs and were identified 

under a government-funded project to set FRVs and draw up management plans fƻǊ /ȅǇǊǳǎΩǎ 

30 SPAs, completed in 2013. Filling these άgapsέ will allow the carrying out of targeted 

conservation actions to improve the status of these trigger species at specific SPAs, enabling 

the achievement of species and site - specific conservation targets.  

Six studies are to be carried out through this action, with the overall objective of informing 

conservation actions. These include:  

1. A study to identify the specific requirements for feeding, resting and for nesting sites 

for trigger species at the Larnaca Salt Lake - CY6000002 and Paralimni Lake - 

CY3000008 SPAs. 

2. A field study to identify the key nesting sites and feeding areas for the SPA trigger 

species. 

3. A study to identify and design specific measures that can be included in the Cyprus 

Rural Development Plan (RDP) to support bird-friendly farming and grazing practices 

within SPAs. 

4. A study of extent of secondary poisoning impact on raptor species in Cyprus. 

5. Hydrological, topographical, water quality and water management studies for the 

wetland SPAs of Larnaca Salt Lake - CY6000002 and Paralimni Lake - CY3000008. 

6. Identification of the key breeding sites for ζCoracias garrulusη within four key SPAs 

for the species and of potential sites for placement of artificial nest boxes for the 

species within these areas. 
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This part of the report covers the hydrological, topographical, and water quality study for the 

wetland SPA of Paralimni Lake - CY3000008. This relates and will lead to the water 

management study to be prepared through expert external assistance in consultation with 

assistance in consultation with BC (BirdLife Cyprus) and the GFS (Game and Fauna Services), 

separately. 

Water levels during certain periods and quality are critical aspects of the environment of 

qualifying bird species at this site, so, this study focuses on detailing the hydrological status 

and the condition and behavior of this wetland, with the objective of identifying management 

measures focused on designation species to be prioritized for implementation under 

conservation actions, in the next Phases of the project. 

1.2 CONTENTS OF THE STUDY  

This report is comprised of the following parts:  

1.2.1 Hydrological study 

This defines a number of hydrological features for the Paralimni Lake, the level of functionality 

of water management features and update of an existing hydrological study, based on existing 

data from a recently installed borehole. The study is important in providing critical information 

that will inform conservation actions related to water management of the site for key bird 

species. It is important to determine the hydro-ƳƻǊǇƘƻƭƻƎƛŎŀƭ ŎƻƴŘƛǘƛƻƴǎ ŀǎ ǿŜƭƭ ǘƘŜ ǎƛǘŜǎΩ 

response to different rainfall events in order to be able to examine current flood protection 

structures to withstand severe conditions, and determine needs for adjustments.  

1.2.2 Topographical survey, of the Paralimni Lake 

A topography survey of the Paralimni Lake enables the elaboration of a water management 

plan for the site, in conjunction with the hydro-morphological study. A contour map is 

necessary to determine exact water holding potential of the lake and in order to determine 

possible areas that can serve as natural holding areas for water, if deepened. An existing LiDAR 

topography and a Digital Terrain Model provides a detailed topography map of the whole site.  

1.2.3 Water quality study 

The water quality study for Paralimni Lake investigates - via site surveys - the catchment areas 

of the site in order to identify, analyze and assess potential sources of pollution to runoff and 

ground water. The studies include impact assessment through risk analysis, water sampling 

and analysis, and a recommended set of management measures safeguarding water quality. 

Identifying water quality pressures and potential impacts will lead to effective measures 
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minimizing pollution risks. The results of the study will feed into the management measures 

to be adopted and implemented under Action C3. 

These three studies lead to a Water level Management Plan which is critical for the creation 

and maintenance of favorable conditions for designation species of the wetland. This water 

management plan will provide information on how to create a suitable hydrological regime to 

provide favorable conditions for breeding and feeding for key species. In particular, this plan 

will help to minimize episodes of complete drying during the breeding season in the Paralimni 

Lake. The management plan will include recommendations and guidance for the operation of 

the water management infrastructure that will provide a practical guide for future 

management of the site.  

The expected results, under this part of the study in effect relate to water management 

structures and enable further planning actions for the Paralimni Lake and awareness about 

the quality of the groundwater and hydromorphological study of the Lake. 

The Paralimni Lake with an area of around 2,87km2 and a water depth of 0,9m when full, has 

a capacity of some 2 million cubic meters (Photo 1 and 2 with location shown on Map 4). The 

lake is usually dry in the summer months due to the high evaporation on the large surface 

area combined with the shallow water in it. This follows its emptying in early spring. 

Panoramic views of the Paralimni Lake towards the north (Photo 3) and the west (Photo 4), 

show the ongoing intensive urbanization up to its shores. 

With the target of utilizing the water collected in the Lake, in 1963, the Government 

constructed an open channel of 11.260m length at a slope of about 0,1% providing a flow 

capacity of 1000m3/h. This was placed at the edge of the tunnel constructed in 1893 for the 

purpose of emptying the Lake, and ending up to the Panagia locality. The main purpose of this 

tunnel was the transfer of water for the artificial recharge of the aquifer that exists at the 

coastal area south of the Paralimni municipality. The recharge was carried out through 32 

small recharge ponds of a total capacity of 0,2 million cubic meters located at selected 

positions (See Map 1). 

According to the WDD1, by 2003 only 17 recharge ponds were still in operation along the 

whole stretch of the tunnel. A quantity of 5.000 m3/day of water is also considered to 

penetrate to the groundwater along the length of the channel, of dimensions 3Ҏ4m, 

constructed mainly in carbonate sandstone.  

 

1 C.A.C. Konteatis (1974): Dams of Cyprus. WDD MANR&E 
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Map 1: General set-up of the irrigation/recharge scheme of the Paralimni Lake (Source: E. Tofa, WDD, 20042) 

 

2 E. Tofa Christidou (2004): Paralimni Lake, WDD 
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Photo 1:The Lake almost full of water on January 25, 2021 in a view towards the west 

 

 

Photo 2: View of the Lake towards the west from a point at the middle of the Lake (25/1/2021) 
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2 HYDROLOGICAL STUDY FOR THE PARALIMNI LAKE 

2.1  INTRODUCTION 

The present study refers extensively to the following recent studies, and largely to the first 

one, which are updated to a certain extent on the basis of new data. Other studies and notes 

have also been considered and referred to, accordingly. 

Á I.A.CO Environmental and Water Consultants (2013): Study of the hydrological and 

hydraulic operation conditions of the wetland system of άParalimni Lakeέ, an area of 

the Natura 2000 Network, and estimate of its hydroperiod (in Greek)3. 

Á C. Aristidou, Hydrologist (2014): Report on the flooding extent of the Paralimni Lake 

(Application of article 6 of the EU Directive 2007/EU (Article 7) of the Harmonizing 

Law 70(I)/2010) that considers the Evaluation, Management and Coping with the 

Flooding Risk), WDD8 

Á Eliana Tofa Christidou (2004): Paralimni Lake ς Ownership and legal status of the 

Paralimni Canal. WDD (in Greek)2 

Á Helena Hadjicharalambous (editor), 2011: Management Plan of the site CY3000008 

ά[ƛƳƴƛ tŀǊŀƭƛƳƴƛƻǳέΦ DǊŜŜƪ .ƛƻǘƻǇŜ-Wetland Centre ς Environment Department. 

Thermi. 151 p. + Annex + 13 Maps (in Greek)4 

Á I.A.CO Environmental and Water Consultants and BirdLife Cyprus (2016): 

Management Plan for the SPA area άParalimni Lakeέ (in Greek)5 

 

3 I.A.CO Environmental and Water Consultants (2013): Study of the hydrological and hydraulic operation 
conditions of the wetland system of άParalimni Lakeέ, an area of the Natura 2000 Network, and 
estimate of its hydroperiod (in Greek) 

4Helena IŀŘƧƛŎƘŀǊŀƭŀƳōƻǳǎ όŜŘƛǘƻǊύΦ нлммΦ aŀƴŀƎŜƳŜƴǘ tƭŀƴ ƻŦ ǘƘŜ ǎƛǘŜ /¸олллллу ά[ƛƳƴƛ 
tŀǊŀƭƛƳƴƛƻǳέΦ DǊŜŜƪ .ƛƻǘƻǇŜ-Wetland Centre ς Environment Department. Thermi. 151 p. + Annex + 13 
Maps (in Greek) 

5 I.A.CO Environmental and Water Consultants and BirdLife Cyprus (2016): Management Plan for the 
SPA area άParalimni Lakeέ 
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Photo 3: Panoramic view of the Lake (looking north) (Source I. Tziortzis) 

 

Photo 4: Panoramic view of the Lake (looking west) (Source I. Tziortzis) 

2.2  SOME ASPECTS AND THE SOILS OF THE AREA  

The main part of the area of the study is taken up by the Lake into which the Vathis river 

discharges. To the west and southwest, within the Lake, there are small ponds which have 

been constructed by excavation and at which vegetation is present on the sides (Photo 5). In 

these ponds, extending below the local water table, water is maintained throughout the year, 

ǎƛƴŎŜ ǘƘŜȅ ŎƻƴǎǘƛǘǳǘŜ ǘƘŜ ōŀǎƛŎ Ƙŀōƛǘŀǘ ŦƻǊ ǘƘŜ άNatrix Natrix Cypriacaέ (Photo 6) and various 

kinds of amphibians3. 
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Photo 5: Artificial άdugέ small pond at the N-NW edge of the Paralimni Lake with a Natrix Natrix Cypriaca 
(source: I.A.CO Ltd) 

The soils3, in the area of the Paralimni Lake, as per the soil map of Cyprus (FAO, 1998), are of 

the Regosol (RG.gp)ς Gypsisols (GY.le) type, which includes soils of a small degree of soil-

forming (Regosols) and soils of dry areas (Gypsisols). The type RG.gp-GY.le takes over almost 

the whole bottom area of the Lake. The parent material of the soil consists of gypsum with 

calcareous marls and contains calcium carbonate (Map 2). In the perimeter of the Lake the 

following soil types are met: 

- Luvisols (LV.cc-LV.vr.cr). These are soils of medium development of mainly temperate 

areas. The type LV.cc-LV.vr.cr takes up about 3.788m of the perimeter of the Lake.  

Alluvial sand, silts, gravel and clays constitute the parent material of the soil which 

contains clay minerals.  

- Leptosols (LP.li)-Calcisols (CL.ptp). These are soils with a great effect of the parent 

material. The type (LP.li-CL.ptp) takes up about 2.550m of the Lake perimeter. The 

parent material is made up of gravel, sand and silt of the Pleistocene and contains 

calcium carbonate. 

- Calcisols (CL.ptp-)-Luvisols (LV.cr.ca). This type takes up about 2.056m of the Lake 

perimeter. The parent material is made up of bicarbonates, sandstones and sandy 

marls containing calcium carbonate. 
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Photo 6: View of a Natrix Natrix Cypriaca at the southwestern artificial άdugέ lake (source: I.A.CO Ltd) 

 

Map 2: The soil map of the area 
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2.3 THE GEOLOGY AND HYDROGEOLOGY 

The Paralimni Lake owes its existence6 to the partial damming of the drainage from its natural 

exit, by old sand dunes at an elevation of the order of 75m (a.m.s.l.). From borehole records, 

it appears that the Mammonia Formation is found at shallow depths. The salts, other than 

those that are due to evaporation, appear to be mainly connate salts arising from the 

Mammonia rocks (pillow lavas with a small presence of schist) and from a smaller area of 

Pliocene rocks, near the Sotera village. 

The Lake itself falls within the geologic zone of the Troodos Sedimentary Sequence with a 

major presence of bentonitic clays and with layers of whitish volcanoclastic sandstone of the 

Kannaviou Formation (See Map 3)7. The areas around the Lake consist, mostly, of bicarbonates 

and other sandstones, silts, gravels, sandy marls, marls, limestones and cobbles of the Nicosia 

Formation. At a location at the western part of the area, άgypsiferous or carbonaceous 

formationsέ are noted. 

Boreholes drilled on various occasions in the area around the Lake, either for water supply or 

for technical purposes, resulted to no water for use in any of these wells. 

On the basis of the thickness of the sediments of the surficial disintegrated part (calcareous 

sandstone or marly limestone) that is above the rocks of the impermeable Kannaviou 

Formation, it is deduced that the average thickness of these sediments in the Lake area can 

be estimated to be 9-12m (or 10m as a mean value).  

In this disintegrated zone, a poor, shallow aquifer develops, which is recharged by the inflow 

into the Lake. This minor aquifer, termed as a άƘŀƴƎƛƴƎέ aquifer, discharges gradually to the 

surface of the lake bottom, as the water level rises to shallow depths from the ground surface 

due to capillarity, and evaporates or drains into excavated ponds or shallow lakes that extend 

into the water-table. 

 
6 David J. Burdon (1953). The underground water resources of Cyprus - Water Development Department 
(ex. Water Supply and Irrigation Department)  

7 (GSD: Geological Map of Cyprus, 1:250.000 MANR&E) 
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Map 3: The geology of the area (source: GSD Geological map 1:250.000) 

Table 1 below lists the boreholes of the immediate area and the thickness of the sediments 

overlying the bentonitic clay of the Kannaviou Formation together with their position relative 

to the centre of the Lake. 

Borehole no. H3103 (of Hydrological no. 683), located in Sotera village, at an altitude of 89,9m 

(based on a recent topographic surveying with LIDAR of the area) and at a distance of 1km 

from the centre of the lake, has a record of groundwater level measurements for the period 
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of 1991-2005. This record (see Diagram 1) is unique in demonstrating the fluctuation of the 

groundwater level within the άhangingέ aquifer formed by the sediments that are on top of 

ǘƘŜ άaŀƳƳƻƴƛŀέ CƻǊƳŀǘƛƻƴΦ 

The fluctuation of the water level within this άhangingέ aquifer is similar to the water level 

within the άdugέ small ponds constructed for environmental reasons as explained earlier, for 

the άNatrix Natrix Cypriacaέ. It is this water-table that maintains the water in these excavated 

small ponds and explains their presence and maintenance even in seasons when the Paralimni 

Lake is dry (Photos 5 and 6). 

This approach, of άdugέ ponds, could be considered further if there is a need to increase the 

area of the excavated small ponds and expand the length of their wet period for any 

environmental reasons. This in effect is done by digging to a depth below the level of the 

existing groundwater level in the area, which will maintain the water in the άdugέ pond with 

its natural discharge into the excavated area. 

Table 1: Existing boreholes in the area of the Paralimni Lake 

Borehole No. 

Thickness of the 
sediments overlying 
the Mammonia marl 

(m) 

Type of sediment 

Location in 
respect to the 
centre of the 

Lake 

123/1983 24 White soft limestone 2,25 km - SW 

033/1992 18 White calcareous sandstone 1,5 km - NW 

112/1983 15 Marly limestone 1,5 km - N 

ɶомло-0683 - - 1,0 km - N 

064/1984 0 - 1,5 km - W 

152/1988 43 White limestone 2,5 km - NE 

 



Study no. 5: Hydrological, topographical, water quality and water management study  
for the wetland SPA of Paralimni Lake - CY3000008 

I.A.CO ENVIRONMENTAL & WATER CONSULTANTS LTD     13  

 

* ¢ƘŜ ōƻǊŜƘƻƭŜ ŜƭŜǾŀǘƛƻƴ ƛǎ ōŀǎŜŘ ƻƴ ǘƘŜ [L5!w ǘƻǇƻƎǊŀǇƘȅ ŀƴŘ ƛǎ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ΨŀōƻǾŜ ŘŀǘǳƳΩ 

Diagram 1Υ DǊƻǳƴŘǿŀǘŜǊ ƭŜǾŜƭ ŦƭǳŎǘǳŀǘƛƻƴ ƛƴ ōƻǊŜƘƻƭŜ ɶомло-683 at Sotera village with indication of the level 
at which the lake is dry (84,1m) and when it is full of water (85m) and the mean level of water for the months 

of September (83,8m)  

Diagram 2 shows the water level recorded in the period of 2016 to 2020 at a monitoring point 

drilled near the village of Sotera and within the Paralimni Lake and into the άhanging/perchedέ 

aquifer (Photo 7). Above the level of 1,43m, which is the level at which a uniform surface area 

of a water is formed within the Lake, water appears as a uniform water surface in the Lake. 

The annual drop of the water level within the άƘŀƴƎƛƴƎέ aquifer is about 2m. During this period 

of record (2016-20), water was collected in the Lake on the years 2017, 2019 and 2020 to a 

depth of 0,17m, 0,57m and 0,34m respectively.  
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Diagram 2: Water level recorded in borehole (central station) near Sotera village during the period 2016 to 2020. (The values indicated on the Y-axis do not refer to the real depth of water 
in the Lake since the recorder is placed within the aquifer of the bottom of the Lake. The value level of 1,43m, shown on the diagram, is the level at which a uniform surface area of water 

is formed within the Lake) (source: WDD)  
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Photo 7: The borehole within the Lake and extending to the aquifer below, near Sotera village (source: WDD) 

 

Photo 8: The water level recorder (25/1/2021) (source: WDD) 
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2.4 THE WATER BALANCE 

The water balance for the Lake was evaluated for three typical years representing conditions 

of a mean normal year, a wet, and a dry year. The simulation of the runoff was carried out 

using the HEC-HMS rainfall -runoff model. In effect, the following were evaluated:  

- The selection and definition of the three years of mean, wet and dry conditions 

- Volume of inflows to the Lake from direct rainfall and from stormwater disposal; 

- Volume of runoff and inflow of surface water into the Paralimni Lake; 

- Volume of outflow and other losses, such as infiltration and evaporation, of water 

from the Lake. 

2.4.1  The choice of representative mean, wet and dry year rainfall conditions 

The 2013 Study of the hydrological and hydraulic operation conditions of the wetland system 

of Paralimni Lake, as conducted by I.A.CO Environmental and Water Consultants3, analysed 

the available rainfall record for the area and selected representative rainfall sequences of 

mean dry, mean normal and mean wet year. This choice of representative conditions years, 

with the use of a rainfall-runoff model (HEC-HMS), resulted to the simulation and estimates 

of rainfall inflow, surface runoff inflow and other inflows such as urban stormwater inflows 

into the Lake. 

! ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ƻŦ ǘƘŜ ȅŜŀǊǎ ƛƴ ǊŜƭŀǘƛƻƴ ǘƻ ǘƘŜ άaŜŀƴ ǾŀƭǳŜέ ƻŦ ǘƘŜ ŀǾŀƛƭŀōƭŜ ǊŜŎƻǊŘ (1994-2012) 

is shown on Table I-1 of Annex I. This analysis has been made on the basis of the rainfall record 

of M.S. 845 at Phrenaros (see Table II-2 at Annex II), which is located approximately at 4,8km 

West from the study area, and of M.S. 889 at Paralimni (see Table II-1 at Annex II) covering 

the period of 1995 to 2012. 

CƻǊ ǘƘŜ ǎŀƳŜ ǊŀƛƴŦŀƭƭ ǊŜŎƻǊŘΣ ŀ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ǿŀǎ ƳŀŘŜ ƻƴ ǘƘŜ ōŀǎƛǎ ƻŦ ǘƘŜ άaŜŀƴ ǾŀƭǳŜέ ƻŦ ǘƘŜ 

period that is considered as the mean normal rainfall, the dry year (minus one standard 

deviation) and, for the wet year (plus one standard deviation). This analysis is shown on Table 

I-2 of Annex I. 

Considering all: 

ω The year 1996-97 was selected as the dry year,  

ω The year 2002-03 as the normal year, and 

ω The year 2001-02 as the wet one. 
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This choice was made because for these years there are rainfall records available at the 

Meteorological Station at Ayia Napa, which it is located 4,8 km NE from the study area, 

affecting a large proportion (55%) of the catchment area of Vathis river. 

Using the rainfall data of the M.S. at Paralimni and M.S. at Ayia Napa, a simulation of the 

runoff for the Vathis river was carried out. The rainfall data for the same years of the M.S. at 

Paralimni and of the M.S. at Sotera were used for all the other areas as shown on Table I-3 of 

Annex I. 

2.4.2 The Paralimni Lake water balance sequence of computations 

The water balance was computed for each representative type year of climatic conditions, 

DRY, NORMAL and WEʆ, which were derived as discussed earlier (paragraph 2.4.1). 

In brief, ǘƘŜ ǎŜǉǳŜƴŎŜ ƻŦ ŎƻƳǇǳǘŀǘƛƻƴǎ ǘƘŀǘ ǿŀǎ ŦƻƭƭƻǿŜŘ ǿƛǘƘ ǘƘŜ ǳǎŜ ƻŦ ŀƴ ΨŜȄŎŜƭ 

ǎǇǊŜŀŘǎƘŜŜǘΩΣ ǘƘŜ ƘŜŀŘƛƴƎ ƻŦ ǿƘƛŎƘ ƛǎ ǎƘƻǿƴ ƛƴ Table 2, is described in Table 3.  
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Table 2: Heading of the άEXCEL spreadsheetέ used for the water balance computation for the three representative years DRY, NORMAL and WET 
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COMPUTED WHEN 
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* Based on the results of the HEC-HMS rainfall-runoff model  
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 Table 3: Sequence of major steps and computations carried out within the άEXCEL SpreadsheetέΣ as shown in Table 2 

MAJOR STEP ENTRY OF DATA AND COMPUTATIONS CARRIED OUT FOR EACH MAJOR STEP 

ENTRY OF DAILY RAINFALL FOR 
EACH MONTH FOR THE YEAR 
CONSIDERED 

Á Entry of daily rainfall for the representative year under consideration for each day of the month. The values refer to 
the rainfall that fall directly int the Lake and have been estimated based in an equal proportion between MS 889 of 
Paralimni and MS 888 of Sotera. 

ESTIMATE OF VOLUME OF 
WATER IN THE LAKE BEFORE 
EVAPORATION 

Á Volume of water in Lake (m3) from direct rainfall on the Lake area of 2.730.106m2. 

Á Volume of water entering the Lake from surface runoff from the catchments with the use of HEC-HMS (m3/d) rainfall-
runoff model. 

Á Total volume of water in the Lake before evaporation. 

COMPUTATION OF WATER 
LOSSES BY INFILTRATION AND 
EVAPORATION 

Á For each representative year, the volume of water required to fill the άhangingέ aquifer where the water-table is 
initially assumed to be at 83,8m (mean value for September for 1991-2005 (see Diagram 1) is estimated to be 
42.000m3 (i.e., 84,1m lowest dry level of Lake ς 83,8m=0,3m Ҏ area of lake 2.730.106 m2 Ҏ 5% storage coefficient). 
This has to be satisfied first before water appears in the surface of the Lake. 

Á Evaluation of the water level in the Lake on the basis of the collected volume of water before evaporation losses with 
the use of the άElevation Vs Capacityέ curve. 

Á Evaluation of the Lake water surface area for the respective level using the άElevation Vs Surface areaέΦ 

Á Potential volume of losses by evaporation using the surface water area and the value of potential evaporation. 

FINAL VOLUME, SURFACE 
AREA AND WATER LEVEL IN 
THE LAKE 

Á Evaluation of final volume of water in the Lake after losses by evaporation. 

Á Evaluation of water elevation based on the final volume by using the άWater level Vs Capacity curveέ. 

Á Evaluation of surface area of water in Lake based on respective level and άElevation Vs Surface areaέΦ 
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2.4.3 Direct Inflow from precipitation  

For the evaluation of the direct rainfall contribution to the Lake area of 2.730,106 m2, the daily 

rainfall in an equal proportion between MS 889 of Paralimni and MS 888 of Sotera were used 

for the representative years for the water balance.   

The evaluated total volume contributed to the Lake in a DRY, a NORMAL and a WET year was 

estimated to be 652.495, 984.367 and 1.184.620m3, respectively. 

The water balance is evaluated assuming that no outflow is allowed until late spring when the 

artificial earthen retaining wall (Photo 10) is normally removed. 

2.4.4  Inflow to the Lake by surface runoff 

The catchments contributing to the Lake, namely the Vathis river, the Vouni stream, the 

stormwater from Sotera area and, runoff from the small peripheral catchments to the Lake, 

are listed in Table 4. These catchments are shown on Map 4. 

Most of the surface runoff inflow to the Lake is attributed to Vathis river (Photo 8) and to a 

smaller extent to the Vouni Stream. Some contribution is also due to stormwater from the 

Sotera area and from the small catchments peripheral to the Lake.   

Table 4: The catchments contributing to the Lake and their size 

Name of Catchment As per Map 4 Area in m2 

άVathisέ river C1 12.500.000 

άVouniέ stream C2 3.200.000 

Stormwater from Sotera C3 1.100.000 

Peripheral small catchments  2.800.000 

TOTAL  19.600.000 
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Photo 9:  The Vathis river flowing towards the Lake (above) and the inlet point (below) 

 

a) 

b) 
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Map 4: Satellite photo of the area showing the catchment areas contributing to the Paralimni Lake and the location of the weirs, meteorological stations and their THIESSEN polygons and 
the drainage network in the area

Photo 1 

Photo 2 
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On Table II-6 (Annex II) ǘƘŜ ǊŜŎƻǊŘ ƻŦ ƛƴŦƭƻǿ ƻŦ Ψ±ŀǘƘiǎΩ river to the Lake as recorded at the weir 

ά7-2-6-60έ is shown. Also, the available record of monthly outflows from the Lake at the weir 

ά7-2-7-05έ is listed on Table II-7 (Annex II). 

¢ƘŜ ǎƛƳǳƭŀǘƛƻƴ ŀƴŘ ŎŀƭƛōǊŀǘƛƻƴ ƻŦ ǘƘŜ ƘȅŘǊƻƭƻƎƛŎ ōŜƘŀǾƛƻǳǊ ƻŦ ǘƘŜ Ψ±ŀǘƘiǎΩ river was executed 

using the HEC-HMS model. The calibration of the model was performed using the record of 

November 1987 to January 1988 with the rainfall record for the same period of MS 893 

(Paralimni) and 895 (Ayia Napa) at an analogy of 45% and 55%, respectively. The excess rain 

was transformed into runoff using the SCS Unit Hydrograph. For evapotranspiration, the 

values recorded at MS 889 (Paralimni) were used. 

Diagram 3 shows a comparison of the simulated to the observed flows of the Vathis river. As 

it can be seen, the matching is considered quite satisfactory.  

 

Diagram 3: Calibration of the HEC-HMS runoff of άVathisέ river for the period of December 1981 to March 1982 
(Simulated runoff in blue color and recorded flow in red)  

The calibrated model for the period of November 1987 ς January 1988, and validation for the 

period of December 1991 to March 1992, was employed for the simulation of runoff from all 

the catchments peripheral to the Lake (Map 4 and 5) for the conditions of dry, normal and 

wet representative years.  The rainfall record of M.S. 889 at Paralimni and M.S. 895 at Ayia 

Napa were used for the catchment C1 (Vathis river) and the M.S. 888 at Sotera for the areas 

C2 and C3. The M.S. 889 and 888 were used for the remaining catchments at an analogy 

provided by the Thiessen polygonal method. 

The Diagrams 4, 5 and 6 show the expected surface runoff to the Lake for a άDryέ, a άNormalέ 

and a άWetέ year. 
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Table 5 presents the synoptic results for each catchment separately, and the overall total 

inflow to the Lake for a dry, a normal and a wet year. 

 

Diagram 4: The expected surface runoff to the Lake during a άdryέ year (m3/s) 

 

Diagram 5: The expected surface runoff to the Lake during a άnormal/ averageέ year (m3/s) 
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Diagram 6: The expected surface runoff to the Lake during a άwetέ year (m3/s) 

 

Table 5: Surface runoff to the Paralimni Lake on a dry, normal and wet representative year, simulated on the 
basis of the Ψ±ŀǘƘƛǎΩ river calibrated HEC-HMS model  

 

Catchment  

Area of the 

catchment 

(km2) 

DRY year 

1996-1997 

NORMAL year 

2002-2003 

WET year 

2001-2002 

Annual inflow 

volume of water to 

the Lake 

(Ҏ1000 m3) 

Annual inflow volume 

of water to the Lake  

(Ҏ1000 m3) 

Annual inflow volume 

of water to the Lake 

(Ҏ1000 m3) 

C1 12,5 83,3 146,5 178,0 

C2 3,2 4,0 5,8 6,5 

C3 1,1 82,3 118,7 134,7 

Areas Peripheral to the 

Lake 
2,8 148,3 228,2 268,5 

TOTAL 19,6 317,9 499,2 587,6 

2.4.5 Loss by infiltration  

In discussing the geology and hydrogeology of the Lake (paragraph 2.3), mention was made 

of surficial deposits of loose sediments of calcareous sandstone and marly limestone of a 

thickness of about 9 -12m (10m on average) as identified by a number of boreholes. This poor 

and shallow aquifer is recharged by the inflow into the Lake. This minor aquifer discharges 

gradually as the groundwater level rises to shallow depths from the ground surface, and 

evaporates or drains into excavated ponds or shallow lakes that extend into the water-table. 

Three infiltration tests carried out3 in 2013 within the Lake, indicate an infiltration rate in the 

range of 70 to 175mm/hr. This high rate suggests that the first rains and inflows to the Lake 
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recharge at first the thin aquifer, until it is saturated, before water is retained and appearing 

at the bottom of the Lake.  

For each representative year, the volume of water required to fill the άhangingέ aquifer, where 

the water-table is initially assumed to be at 83,8m (mean value for September for 1991-2005 

(see Diagram 1) is estimated to be 41.000m3 worked out as follows: 

Elevation of the empty Lake = 84,1m  

Assumed water level on month of September, before the beginning of the hydrologic year = 83,8m  

Area of lake = 2.730.106 m2   

Storage coefficient = 5% 

84,1m ς 83,8m = 0,3m  

±ƻƭǳƳŜ ƻŦ ǿŀǘŜǊ ǊŜǉǳƛǊŜŘ ǘƻ Ŧƛƭƭ ǘƘŜ άƘŀƴƎƛƴƎέ ŀǉǳƛŦŜǊ Ґ лΣоƳ Ҏ 2.730.106 m2 Ҏ 5% = 41.000 m3 

This quantity has to be satisfied first before water is to appear in the Lake. It should be noted 

that the infiltration may exceed the quantity of 41.000 m3 when there is rainfall after the 

drying up of the Lake (i.e. in July, August, September). It should be noted that the water 

balance is carried out for a hydrologic year that starts on October and the first inflows from 

rainfall or runoff must cover these needs before water appears in the Lake. 

The evaluated total loss by infiltration in the Lake in a DRY, a NORMAL and a WET year is 

estimated to be 84.000, 55.704 and 41.000m3, respectively. 

2.4.6 Loss by evaporation 

Once all the collected volume of water in the Lake is evaluated, the corresponding water level 

is determined with the use of the άElevation Vs Capacityέ curve for the Lake (paragraph 3.2 

and Diagram 9). With this, the water surface area in the Lake for the respective water level is 

determined with the use of ǘƘŜ Ψ9ƭŜǾŀǘƛƻƴ Ǿǎ {ǳǊŦŀŎŜ ŀǊŜŀΩ (Diagram 10). The water surface 

area is subsequently used for the purpose of determining the losses by evaporation. 

The evaluated total loss by evaporation in the Lake in a DRY, a NORMAL and a WET year is 

estimated to be 0,84Mm3, 1,43Mm3 and 1,73Mm3 respectively. 

2.4.7 Mean monthly water level, volume of water and wetted Lake surface area    

The Diagram 8 presents the monthly Water Level, the Volume and the Wetted Surface Area 

of the Paralimni Lake under conditions of a DRY, a NORMAL and a WET type of year3. 

Table 6 presents a summary of the Paralimni Lake water balance for the three representative 

years covering dry, normal and wet conditions.   
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Table 6: Summary results for the Paralimni Lake water balance for the three representative years of DRY, 
NORMAL and WET conditions  

The proportion of contribution of inflow and outflow to the water balance is given in Diagram 

7 in percentage of the various constituents for each of the three representative years.  

The inflow for all the three types of the year-conditions is within a similar range of about 66 - 

67% due to direct rainfall, and 33 -34% due to surface runoff. The outflow is by far due to 

evaporation, being in the range of 91 to 98% and due to infiltration, being in the range of 9 to 

2% for the dry, normal and wet year, respectively. 

  

Type of 

year 

INFLOW (m3) LOSSES (m3) Remaining 

water in the 

Lake ** 

(m3) 

Direct from 

rainfall 

Surface 

runoff 
Total Infiltration *  Evaporation Outflow Total 

DRY 652.495 318.038 970.533 84.000 839.499 0 923.499 47.034 

NORMAL 984.367 499.179 1.483.546 55.704 1.427.842 0 1.483.546 0 

WET 1.184.620 587.638 1.772.258 42.000 1.729.017 0 1.771.017 1.241 

*The infiltration exceeds the quantity of 41.000 m3 when there is rainfall after the drying up of the Lake (i.e. in July, August, 

September).  It should be noted that the water balance is carried out for a hydrologic year that starts on October and the first inflows 

from rainfall or runoff must cover these needs before water appears in the Lake. 

ϝϝ ¢ƘŜ ǊŜƳŀƛƴƛƴƎ ǿŀǘŜǊ ƛƴ ǘƘŜ ΨŘǊȅΩ ȅŜŀǊ ƛǎ ŘǳŜ ǘƻ ǘƘŜ ƻŎŎǳǊǊŜƴŎŜ ƻŦ ǊŀƛƴŦŀƭƭ ƛƴ ǘƘŜ ƳƻƴǘƘ ƻŦ {Ŝptember. 
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Inflow Outflow 

 

 

 

 

 

 

Diagram 7: Contribution in % to the water balance of direct rainfall and runoff inflow and outflow by 
infiltration and evaporation for the DRY, NORMAL and WET representative year 

The submergence of the Lake with water, varying for a duration of 277, 300 and 331 days for 

the selected dry, normal and wet type of year, respectively, is listed in Table 7 together with 

other relevant information. This is clearly shown on Map 5 with water appearing normally in 

the month of October and lasting usually until June or July. 
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Table 7: Beginning, duration and end of the submergence with water of the Lake for the three representative 
years of DRY, NORMAL and WET conditions 

Type of year 

DATES 

Total 

number 

of days*  

MAXIMA 

Beginning of 

water 

submergence of 

the Lake 

End of 

submergence 

and drying up of 

the Lake 

Water 

Level 

(m) 

Depth of 

Water 

(m) 

Volume 

(m3) 

Wetted 

Surface area 

(m2) 

DRY 12/10/1996 15/07/1997 277 84,34 0,24 264.758 2.028.800 

NORMAL 16/10/2002 11/08/2003 300 84,58 0,48 835.073 2.517.504 

WET 4/11/2001 30/09/2002 331 84,68 0,58 1.127.609 2.589.696 
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Diagram 8: The Water Level, Volume and Wetted Surface Area of the Paralimni Lake water balance under conditions of a DRY, a NORMAL and a WET type of year3 
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Map 5:  Set of Paralimni maps showing the extent of the water surface in the Lake for each month of the representative DRY, NORMAL and WET year
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3 TOPOGRAPHY OF THE PARALIMNI LAKE 

The information on the topography of the Paralimni Lake is taken from existing studies. The 

water capacity and surface area curves (Diagram 9 and 10) in relation to the water level of the 

Paralimni Lake have been developed3 on the basis of the results of an aerial topographic 

survey (LIDAR) carried out in 2012 by Ofek Aerial Photography Ltd8. This survey was carried 

out within the framework of the WDD study8 for the implementation of the Law 70(I) of 2010 

(European Directive 2007/60 EU) which provides for the Assessment, Management and 

Treatment of Flood Risks. The LIDAR data have been provided by WDD. 

Further to a horizontal accuracy of at least °15cm and vertical accuracy of at least °40 cm of 

the topographic surveying with LIDAR, a Digital Terrain Model (DTM) of the ground (see Map 

6) at a resolution of 1m was developed.  

The present-day boundaries of the Lake are as shown on Map 7. 

3.1 THE MORPHOLOGY OF THE AREA 

The whole area is a shallow and a flat extent of land that is transformed, seasonally, into a 

lake and a swamp with the occurrence of flows from the Vathis river and on events of intensive 

rainfall. During the season that the Lake is drained out, the scenery resembles that of a 

άdesertέ (Photo 10). Both the fluctuation of the water level and of the salinity are of major 

importance. The Lake area is surrounded by intensive urbanization.  

 
8 PRISMA CONSULTING ENGINEERS S.A. ς T.C. GEOMATIC Ltd ς OFEK AERIAL PHOTOGRAPHY (1987) ltd  
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Photo 10: The dry bottom of the Lake on the 7th June 2013 with the urban development at the distance  

 



Study no. 5: Hydrological, topographical, water quality and water management study  
for the wetland SPA of Paralimni Lake - CY3000008 

I.A.CO ENVIRONMENTAL & WATER CONSULTANTS LTD              36  

 

Map 6: Digital Terrain Model based on the topography by LIDAR  
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Map 7: Present day boundaries of the Lake  

3.2 THE STORAGE CAPACITY AND SURFACE AREA CURVES FOR THE LAKE 

The storage capacity and surface area curves in respect to the water level of the Lake are those 

that refer to the present-day existing conditions and the extent of the Lake (Map 7). There is 

a possibility for implementing a plot subdivision (304 building plots) of private land at the 

north western side of the Lake. This will change somewhat these curves. 

Table 8 presents the data for the two curves which are shown in Diagrams 9 and 10. It should 

be noted that the topographically highest level of the Lake when this is full is the elevation of 
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85m a.d. (above datum). This coincides with the elevation of the temporary retaining earthen 

wall that is created at the exit channel of the Lake for controlling the water (Photo 11). 

 

 

Photo 11: The retaining wall (a) on the exit channel (b) with view to the north of the Lake3  

 

 

 

 

 

 

 

 

a) 

b) 
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Table 8: Surface area and volume of the Paralimni Lake under present conditions  

Elevation 
m (a.d.) 

Present conditions of the Lake 
Elevation 
m (a.d.) 

Present conditions of the Lake 

Surface area  
(m2) 

Volume 
(m3) 

Surface area 
(m2) 

Volume 
(m3) 

84,10 0 0 84,55 2.505.694 763.120 

84,11 14.749 1.203 84,60 2.544.939 895.287 

84,15 200.145 9.101 84,65 2.578.235 1.029.162 

84,2 667.414 36.193 84,70 2.608.155 1.164.681 

84,25 1.193.467 87.678 84,75 2.636.630 1.301.608 

84,30 1.729.142 167.042 84,80 2.659.321 1.439.867 

84,35 2.076.717 269.372 84,85 2.678.761 1.579.199 

84,40 2.266.055 384.174 84,90 2.696.200 1.719.414 

84,45 2.380.351 506.608 84,95 2.711.338 1.860.516 

84,50 2.452.120 633.265 85,00 2.730.106 2.002.290 

 

Diagram 9: Relationship between elevation of the water level and storage capacity of the Paralimni Lake under 
present conditions3 

 

Diagram 10: Relationship between elevation of the water level and surface area of the Paralimni Lake under 
present conditions   
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4 WATER QUALITY STUDY 

The water quality study for the Paralimni Lake considers past studies, sampling and analyses 

carried out both within the catchment areas contributing runoff to the Lake and of the water 

stored in it, at various seasons, to assess the potential sources of pollution of runoff and the 

quality of the ground water and the water stored in the Lake. 

The quality review leads to an impact assessment through risk analysis, so that potential 

sources of pollution can be identified and assessed. This leads to a set of management 

measures safeguarding water quality and reducing pollution risks. 

4.1 THE WATER QUALITY ANALYSES 

The sampling points of the study3 carried out in 2013 by I.A.CO Ltd are located at the entry 

point to the Lake of Vathis river (PL2 on Map 8) at a central and accessible location of the Lake 

and towards the northern part (PL1 on Map 8) as shown on Map 8. The results are shown on 

Table 10. Table 9 shows the results of the chemical analysis for the samples from location PL1. 

 

Map 8: Location of sampling points PL1, PL2 and PL3, boreholes in the area and points within the Lake that 
infiltration tests were carried out 

The water stored in the Lake was extensively used in the past for recharge purposes of the 

coastal aquifer (see paragraph 1.2.3 and Map 1). A major problem of this scheme was the 

increase of the salinity of the water the longer it was retained in the Lake. This has always 
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been a problem since the members of the Irrigation Association of the area desire the 

emptying of the Lake the soonest possible so that the water could put into its use before it 

turned saline. This position, though, affects the usefulness of the Lake as an environmental 

ecosystem. 

The increase of salinity, shown by the increase of conductivity of the samples taken in January 

to March to June (Table 9), is attributed to both the effect of evaporation but also due to salts 

collected from the bottom sediments of the Lake. The four-fold increase of conductivity 

between January to June, for PL1 and PL2, shows the magnitude of the salinity problem. In 

the case of PL3 which is a sample from a pond within the Lake shows no increase between 

March to June possibly because the water in the pond is fed by groundwater.  

The increased quantities of enteric coliforms at points PL2 and PL3 as opposed to PL1 probably 

can be attributed to the washing out of urban sewage by the Vathis river on the first occasions 

of runoff.  

The presence of enteric coliforms is almost negligible during the winter season due to the 

inflow of large quantities of water. 

Table 9: Results of the Ionic analysis of a sample from the location PL1 (Analyzed by cp. FOODLAB Ltd) 

Date of sampling 

January 2013 March 2013 June 2013 
Parameter UNIT 

Total Hardness (as CaCO3) mg/l 300 823 1.266 

Alkalinity of Carbonates (as CaCO3) mg/l 4 <1 10 

Alkalinity Ac. Carbonates (as CaCO3) mg/l 112 260 410 

Boron όɰύ mg/l 0,31 0,86 1,35 

Chloride (Cl) mg/l 872 1.967 4.348 

Sulphate (SO4) mg/l 110 365 470 

Nitrates όɿʁ3) mg/l 0,67 22 <0,4 

Nitrite όɿʁ2-ɿύ mg/l <0,03 <0,09 <0,6 

Sodium όɿa) mg/l 568 1.253 2.905 

Potassium όɼύ mg/l 5 25 33 

Calcium (Ca) mg/l 63 127 82 

Magnesium (Mg) mg/l 35 124 260 

Fluorine (F) mg/l <0,1 <0,2 <0,4 

Coefficient SAR  14,2 18,8 35,2 

Coefficient LANGELIER  0,6 0,9 1,1 
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Table 10: Characteristics of the water analyses carried out at the three location points within the Lake of January, March and June of 2013 (Analysis by cp. FOODLAB Ltd) 

CODE number of samples PL1 PL2 PL3* 

Sampling Date  

Ja
n

u
a

ry
 

M
a

rc
h 

Ju
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e 

Ja
n
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a

ry
 

M
a
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Ju
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a

ry
 

M
a

rc
h 

Ju
n
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Parameter Units          

pH (18oC) - 8,5 8,2 8,4 9,3 8,6 7,5 8,7 8,1 9,6 

Conductivity S˃/cm 3.160 6.820 13.110 2.610 11.740 2.780** 1.970 3.120 3.010 

Enteric coliforms No./100ml 0 4 (est.) <1 900 0 400 600 6 (est.) 78 

BOD5 mg/l 5 <3,3 9 6 <3,3 8 23 <3,3 6 

TP mg/l <0,02 0,09 0,1 0,09 0,09 0,17 0,21 0,06 0,06 

Lead (Pb) ˃Ǝκƭ <2,9 <2,9 <2,9 <2,9 <2,9 <2,9 <2,9 <2,9 <2,9 

TN mg/l <0,5 5,2 2,7 1,7 1,6 3,1 11,4 10,3 1 

Total Petroleum 

Hydrocarbons 
mg/l <0,167 <0,167 1,5 <0,167 <0,167 0,56 <0,167 <0,167 <0,167 

Dissolved Oxygen (DO) mg/l 11,1 11,9 11,8 12,7 11,1 6,8 11,2 10,3 6,9 

Int. Worms No./l Absence Absence Absence Absence Absence Absence Absence Absence Absence 

*The water refers to a sample from the pond S-SW of the Lake, ** The sample was taken from a location closer to the entry point of Vathis river due to lack of 

water. 
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4.2 LEAD SAMPLING AND ANALYSIS 

²ƛǘƘƛƴ ǘƘŜ ŦǊŀƳŜǿƻǊƪ ƻŦ ά[LC9 Lt tI¸{L{έ ǇǊƻƧŜŎǘ ό[LC9му Lt9κ/¸κлллллсύΣ ŀ ƭŜŀŘ (Pb) sampling 

and analysis campaign was conducted in the area of Paralimni Lake. The results of this 

campaign are summarized in the report9 ǘƛǘƭŜŘ ζLead sampling and analysis report for 

Paralimni [ŀƪŜ bŀǘǳǊŀ нллл ǎƛǘŜ ǳƴŘŜǊ ǘƘŜ ǇǊƻƧŜŎǘ ά[LC9 Lt tI¸{L{ όt!b5h59Lw!ύέΣ [LC9му 

Lt9κ/¸κлллллсη.  

The sampling campaign took place during October - November 2021, a time period where the 

Lake was dry. In total, 153 sediment samples were collected and analysed, based on the 

sampling grid, which is depicted in Map 9. The Lake, as shown in Map 9, was divided in three 

sub-areas with different sampling grid size as follows:  

a) SƘƻƻǘƛƴƎ ǊŀƴƎŜ Ҧ 50 Ҏ 50m  

b) wŜƳŀƛƴƛƴƎ ƭŀƪŜ ǾƻƭǳƳŜ όŀŘƧŀŎŜƴǘ ǘƻ ǘƘŜ ǎƘƻƻǘƛƴƎ ŀǊŜŀύ Ҧ 200 Ҏ 200m  

c) wŜƳŀƛƴƛƴƎ ƭŀƪŜ ǾƻƭǳƳŜ όŀǿŀȅ ŦǊƻƳ ǘƘŜ ǎƘƻƻǘƛƴƎ ǊŀƴƎŜύ Ҧ 300 Ҏ 300m  

 

Map 9: Lead sampling grid for Paralimni Lake (source: 9) 

 

 

9 CP Foodlab 2021, Lead sampling and analysis report for Paralimni Lake Natura 2000 site ǳƴŘŜǊ ǘƘŜ ǇǊƻƧŜŎǘ ά[LC9 
IP PHYSIS (PANDODEIRA)έΣ [LC9му Lt9κ/¸κллл006 
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As concluded in the aforementioned Report9, the highest concentrations of lead were found 

at the area adjacent to the shooting range (see Map 10), as well as the central area of the 

Lake. The number of lead pellets found in several cases is consistent with the presence of lead 

in the soil / sediment samples collected from the specific areas. This finding suggests that lead 

pellets may be the main cause of high lead concentrations and therefore the associated 

toxicity. The fact that high concentrations of lead were also identified in areas other than the 

ones close to the shooting range, in combination to the findings of high numbers of lead 

pellets at the same locations suggests that contamination may be due to other sources such 

as hunting which is also permitted in the area. 

The lead concentrations that were found in the area, might affect the ecosystem of the area, 

since lead can possibly ŜƴŘ ǳǇ ƛƴ ǘƘŜ ōƛǊŘΩǎ ƭƛǾŜǊ ǊŜǎǳƭǘƛƴƎ ƛƴ ŘƛǊŜŎǘ ƻǊ ƛƴŘƛǊŜŎǘ ŘŜŀǘƘΦ  

 

 

Map 10: Distribution of Lead Concentration (source: 9) 
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4.3 POTENTIAL SOURCES OF POLLUTION 

The main potential sources of pollution are the following: 

4.3.1 Urbanization and buildings within the Lake area 

The Lake is encircled by areas with intensive urbanization especially at the south and eastern 

area where the buildings reach the limits of the wetland (Photo 11 and 12). Part of the 

northern area is turned into an urban area with requests for plot subdivision. The reduction 

of the Lake area, the light-pollution and the reduction of the natural state of the area are the 

obvious effects. 

The area within the Lake boundaries is under the Local Town Planning Plan of Paralimni 2009 

and Policy Statement as shown in Table 11 and Map 11. 

Table 11: Town Planning Zones Development Coefficients within the boundaries of the Paralimni Lake  
(Source Town Plan. & Housing Dept) 

Adm. Area Town Planning Zone 
Area 

(Hectares) 

Development Coefficients 

Max. 

Building 

coef. 

Cover 

Percentage 

Max. 

No. of 

floors 

Max. 

height 

(m) 

Paralimni 
ɲʰм - Protection Zone 256,57 0,005:1 0,005:1 1 5,50 

ɼʰу ς Building Zone 40,82 0,60:1 0,35:1 2 8,30 

Sotera ɵм - Protection Zone 7,45 0,06:1 0,06:1 2 8,30 

Within the άBuilding Zoneέ there is a narrow strip defined as άɲ 1hέ for allowing a channel for 

disposing the Lake water. A part of the north-western area of the Lake is affected by the route 

of a four-lane public road of primary importance connecting Sotera to Derynia. The northern 

boundary of the Lake abuts to the Building Zones άɼ 6hέ and άɼ8hέ. Within άɼ 6hέ a plot 

subdivision has been carried out and developed with houses.  

Within the zone άɼ8hέ, a permit has been granted for the subdivision of 306 building plots.  

Within the Lake, when dry, there operates a άflying modelέ track, a shooting range and a 

motocross track which change how the area is conceived, instead of an ecosystem into an 

area of various other activities4. No buildings are noted5 within the area except part of the 

buildings of the shooting range at the southern part of the Lake. 

At the fringe of the Lake there is human activities, housing, public roads and associated 

services such as petrol stations, electric power stations and network. At the northern part, a 

permit has been issued for the subdivision of 300 building plots. 
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For the motocross, channels were excavated around the track to achieve its dryness. The 

negative effects were recognized and this led to its abandonment. The motocross track started 

to operate again but at the fringe of the SPA area. 

The shooting range besides the sound pollution, is a source of spreading of lead in the area of 

the Lake. Paragraph 4.2 above, describes in detail the ǎŜŘƛƳŜƴǘΩǎ sampling campaign and the 

relevant results that conducted by FoodLab. 

 

Map 11: Town Planning Zones in the area of SPA άParalimni Lakeέ (source: Town Planning and Housing Dept.) 
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Photo 12: Urbanization at the Paralimni Lake (source: I.A.CO Ltd 2015)  

4.3.2 Area ownership status of the area 

The largest part of the SPA area is taken up by the Paralimni Lake and only a small part covers 

the areas around the Lake and part of the Vathis river. The privately owned land covers 89.7% 
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and Government owned land is the 10.3%. This situation inhibits materialization of 

management plans and prevention of human interventions. 

4.3.3  Hunting 

According to 2015 data5, a percentage of 71% is an absolutely a no-hunting area. In certain 

parts of the catchment area, hunting is allowed only during the period of November and 

December. 

The occasional pressure exerted by hunting is especially intensive4 affecting the birds in the 

area. Additionally, there is a problem of pollution by lead due to the large number of hunters 

in the area and the poaching which is quite common in the area. This results to the access of 

a large number of cars in the Lake when dry.  

Furthermore, illegal trapping of birds, affects the bird population of common but also 

protected kinds of birds5. 

4.3.4  Deposition of aggregates and other garbage  

The whole area is easily accessible, especially during the dry period, by cars and people on 

foot without any control. This results to the deposition of large amounts of aggregates, 

garbage, furniture, electric devices, pruning staff and all sorts of materials which more than 

being an optical pollution they are likely to produce chemical pollution as well (Photo 13). 
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Photo 13Υ DŀǊōŀƎŜ ŀƴŘ ǳǎŜŘ ŦǳǊƴƛǘǳǊŜ ŘŜǇƻǎƛǘŜŘ ŀǘ ǘƘŜ ǎƘƻǊŜ ƻŦ ǘƘŜ [ŀƪŜ όǎƻǳǊŎŜΥ Y¸ʃɳ нтκмκнмύ 

4.3.5 Agricultural Activities  

Part of the bordering land to the Lake, especially at the west but also a large part of the Vathis 

catchment, consists of agricultural land. The agriculture consists of non- irrigated and also by 

irrigated areas from which there is the risk of pollution, by the possible use and washing out 

to the Lake and to the food-chain within the Lake, of pesticides, weed-killers and fertilizers. 














