
TAIEX TSI 
ENHANCING DISASTER RISK 

MANAGEMENT AND CLIMATE 
CHANGE ADAPTATION IN CYPRUS







Prepared in 1992 and revised in 2003 
Basic guide in the construction of stormwater projects

DRAINAGE PLAN (STORMWATER MASTERPLAN)



INTEGRATED RAINWATER DRAINAGE PLAN- (STORMWATER MASTERPLAN)

It was prepared in 1992 (Montgomery 
Watson, 42km2) and revised in 2003 
(Louis Berger & M.G. Iordanou, 
80km2). - Total Catchment Area: 
130km2.)
The need to take other measures 
beyond the construction of culverts 
(absorbent pits, retention ponds, 
permeable surfaces) was recognized.

The Master Plan indicated 
the need of Construction for 
3 Retention Ponds



PLAN IMPLEMENTATION – WHAT HAS TO BE DONE



• IMPLEMENTATION OF SUSTAINABLE STORMWATER MANAGEMENT 
SYSTEMS

• CONSTRUCTION OF PONDS/RETENTION TANKS WHERE POSSIBLE

• AVOIDING WATERPROOFING OF OPEN SPACES (PERMEABLE SURFACES)

• CONVERSION OF ABSORBENT SEWAGE PITS INTO ABSORBENT 
RAINWATER PITS

• IMPLEMENTATION OF SUSTAINABLE STORMWATER DRAINAGE SYSTEMS 
IN COORDINATION WITH LOCAL AUTHORITIES

• PROMOTION OF A COMMON POLICY WHEN ISSUING PERMITS FOR 
NEW DEVELOPMENTS AND BUILDINGS

Stormwater Masterplan



CONSTRUCTION OF 
PONDS/RETENTION TANKS WHERE 

POSSIBLE



RETENTION POND OF KATO POLEMIDIA



RETENTION POND IN AYIOS ATHANASIOS

• CAPACITY 70,000 M3

• DOWNSTREAM FLOW AFTER THE LEVEL 
EXCEEDS 1M

• IMPLEMENTATION BETWEEN THE YEARS 
2025 – 2030.



PROPOSED RETENTION POND IN AYIA PHYLA



RETENTION LAKE WEST OF THE NEW 
PORT OF LIMASSOL



Construction of Flood Protection Works in 
the wider area of Greater Limassol

F5 Contract

Contract Signing 10 
February 2021







IMPLEMENTATION 
OF PROJECTS BY 
THE DEPARTMENT 
OF PUBLIC WORKS

• LIMASSOL NEW PORT 
BYPASS ROAD (VERTICAL 
ROAD)

• COST: €30 MILLION. 
APPROXIMATELY 

• CONSTRUCTION OF THE 
RETENTION POND IN 
KATO POLEMIDIA



Drainage Works By the Limassol District 
Local Organization







PROPOSED DIVERSION OF AYIA PHYLA RIVER 
CONSTRUCTION OF A RECTANGULAR CULVERT



Construction of Flood Protection Works in the Limassol Center
Contract F8

MEDIEVAL 
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Drainage Works in 
the City Centre



SUSTAINABLE URBAN DRAINAGE 
SYSTEMS - SuDS



THE SUDS PHILOSOPHY

• • REDUCE RUNOFF RATES

• • REDUCE ADDITIONAL RUNOFF VOLUMES AND 
FREQUENCIES

• • ENCOURAGE NATURAL GROUNDWATER 
RECHARGE

• • REDUCE POLLUTION AND PROTECT QUALITY OF 
RECEIVING WATERS



Use of permeable surfaces 
and voided stone for 
treatment and storage



SUDS ON STREETS



ËÅÌ ÅÓÏ Õ ÁÌ ÁÈÏ ÕÍ ÔÁÓ
ÓÕÌ ÂÏ ÕËÉÏ  ÁÐÏ ×ÅÔÅÕÓÅÙÍ

1.00m 1.25m 1.50m 1.75m 2.00m

100 m2 2.60 1.80 1.30 1.00 0.80
200 m2 5.20 3.60 2.60 2.00 1.60
300 m2 5.40 3.90 3.00 2.40
400 m2 7.20 5.20 4.00 3.20
500 m2 6.50 5.00 4.00
600 m2 6.00 4.80
700 m2 7.00 5.60
800 m2 6.40

''Áäéáð Ýñáôç''
Åð éöÜí åéá
ÊÜëõø çò ôçò
Áí Üð ôõî çò

Ðñáãì áôéêü ''ÂÜèï ò'' ËÜêêï õ Áð ï ññüöçóçò óå ì Ýôñá
(ãéá ËÜêêï  ÷ù ñßò ÷áëßêé)

100 m2 6.00 4.10 3.00 2.40 1.90
200 m2 6.00 4.80 3.80
300 m2 5.70
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Ðñáãì áôéêü ''ÂÜèï ò'' ËÜêêï õ Áð ï ññüöçóçò óå ì Ýôñá
(ãéá ËÜêêï  ì å ÷áëßêé)
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Åóù ôåñéêÞ ÄéÜì åôñï ò ËÜêêï õ Áð ï ññüöçóçò Ï ì âñßù í
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ÓÁËÁ
DESCRIPTION

NTS

Π
ρα

γμ
ατ

ικ
ό 

Βά
θο

ς 
(Π

οι
κί

λε
ι)

ÅÐÉÖÁÍ ÅÉÁ

ÊÁÐÐÁÊÉ ÅËÅÃ×Ï Õ ËÁÊÊÏ Õ 20×20 åê.

ΧΑΛΙΚΙ ΦΙΛΤΡΟ ΜΙΑΣ
ΔΙΑΜΕΤΡΟΥ (ΠΧ 3 4'')
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Εσωτερική Διάμετρος λάκκου
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να πληρωθει με χαλικι
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Duration
Rainfall 
M10-D

Inflow to 
Soakaway

Outflow 
from 

Soakaway
Allowable 
outflow (1) Total Outflow Difference

Plot/Development Details minutes (mm) I (m3) As50 Os (m3) Og (m3) O=Os+Og (m3) I-O (m3)
Total Plot Area 500 m2 5 11.40 4.56 26.376 0.15 1.14 1.29 3.27
Allowable Runoff (existing) 20 % 10 16.53 6.61 26.376 0.29 1.65 1.95 4.67

15 19.80 7.92 26.376 0.44 1.98 2.42 5.50
Built/Paved Area 400 m2 30 25.52 10.21 26.376 0.88 2.55 3.43 6.77
Roads 0 m2 60 31.38 12.55 26.376 1.77 3.14 4.90 7.65
Total 400 m2 120 37.56 15.02 26.376 3.53 3.76 7.29 7.74

180 41.41 16.57 26.376 5.30 4.14 9.44 7.13
Circular Soakaway Dimensions 360 48.58 19.43 26.376 10.60 4.86 15.46 3.98
number of circular soakaways 1 m
diameter 1.2 m
effective depth 7 m
f 0.0000186 m/s
void ratio 1

Results
Max Storage 7.74 m3

Available Storage 7.91 m3

Remaining Storage -0.18 m3

SUDS OK? YES

Time to Half Empty 2.24 hours
Time to Half Empty OK? YES
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Rainfall data for Limassol

		Values in yellow boxes is the rainfall in mm				1975-1993 IDF data from Meteorological Service (St. 394)																		Values in orange boxes is the intensity in mm/h				1975-1993 IDF data from Meteorological Service (St. 394)

						Storm Duration (minutes)																						Storm Duration (minutes)

						5		10		15		30		60		120		180		360								5		10		15		30		60		120		180		360

		Rerurn period Years		2		6.64		8.77		9.93		13.15		16.10		19.40		22.20		22.80				Rerurn period Years		2		79.7		52.6		39.7		26.3		16.1		9.7		7.4		3.8

				5		8.87		12.32		14.33		19.25		23.30		28.80		33.60		34.20						5		106.4		73.9		57.3		38.5		23.3		14.4		11.2		5.7

				10		10.34		14.68		17.25		23.25		28.10		35.00		41.10		41.40						10		124.1		88.1		69.0		46.5		28.1		17.5		13.7		6.9

				25		12.21		17.65		20.93		28.35		34.10		42.80		50.40		51.00						25		146.5		105.9		83.7		56.7		34.1		21.4		16.8		8.5

				50		13.59		19.87		23.65		32.10		38.60		48.40		57.30		58.20						50		163.1		119.2		94.6		64.2		38.6		24.2		19.1		9.7

				100		14.96		22.05		26.35		35.85		43.00		54.20		64.20		65.40						100		179.5		132.3		105.4		71.7		43.0		27.1		21.4		10.9

		Values in yellow boxes is the rainfall in mm				1975-2004 IDF data from Meteorological Service (St. 394)																		Values in orange boxes is the intensity in mm/h				1975-2004 IDF data from Meteorological Service (St. 394)

						Storm Duration (minutes)																						Storm Duration (minutes)

						5		10		15		30		60		120		180		360								5		10		15		30		60		120		180		360

		Rerurn period Years		2		6.64		9.63		11.54		14.87		18.29		21.89		24.13		28.31				Rerurn period Years		2		79.72		57.81		46.16		29.74		18.29		10.94		8.04		4.72

				5		9.51		13.79		66.05		21.28		26.17		31.32		34.53		40.51						5		114.08		82.72		264.19		42.55		26.17		15.66		11.51		6.75

				10		11.40		16.53		19.80		25.52		31.38		37.56		41.41		48.58						10		136.80		99.20		79.21		51.03		31.38		18.78		13.80		8.10

				25		13.74		20.22		23.96		30.88		37.98		45.45		50.12		58.79						25		164.88		121.30		95.85		61.75		37.98		22.73		16.71		9.80

				50		15.57		22.58		27.05		34.86		42.87		51.31		56.57		66.37						50		186.88		135.51		108.20		69.71		42.87		25.66		18.86		11.06

				100		17.34		25.14		30.11		38.80		47.73		57.12		62.98		73.89						100		208.05		150.86		120.46		77.61		47.73		28.56		20.99		12.31

		Values in yellow boxes is the rainfall in mm				1975-1999 IDF data from Louis Berger Masterplan																		Values in orange boxes is the intensity in mm/h				1975-1999 IDF data from Louis Berger Masterplan

						Storm Duration (minutes)																						Storm Duration (minutes)

						5		10		15		30		60		120		180		360								5		10		15		30		60		120		180		360

		Rerurn period Years		2		7.28		9.20		10.55		13.35		18.29		21.20		24.30		30.60				Rerurn period Years		2		87.4		55.2		42.2		26.7		16.8		10.6		8.1		5.1

				5		10.30		13.02		14.93		18.85		26.17		30.00		34.50		43.80						5		123.6		78.1		59.7		37.7		23.8		15.0		11.5		7.3

				10		13.38		16.90		19.38		24.50		31.38		39.20		45.00		56.40						10		160.6		101.4		77.5		49.0		31.0		19.6		15.0		9.4

				25		18.92		23.90		27.40		34.65		37.98		55.40		63.30		80.40						25		227.0		143.4		109.6		69.3		43.8		27.7		21.1		13.4

				50		24.58		31.07		35.63		45.00		42.87		71.80		82.50		104.40						50		295.0		186.4		142.5		90.0		56.9		35.9		27.5		17.4

				100		31.95		40.37		46.30		58.50		47.73		93.40		107.10		135.60						100		383.4		242.2		185.2		117.0		63.9		46.7		35.7		22.6





SUDS 10yr

								Duration		Rainfall M10-D		Inflow to Soakaway				Outflow from Soakaway		Allowable outflow (1)		Total Outflow		Difference

		Plot/Development Details						minutes		(mm)		I (m3)		As50		Os (m3)		Og (m3)		O=Os+Og (m3)		I-O (m3)

		Total Plot Area		500		m2		5		11.40		4.56		26.376		0.15		1.14		1.29		3.27

		Allowable Runoff (existing)		20		%		10		16.53		6.61		26.376		0.29		1.65		1.95		4.67

								15		19.80		7.92		26.376		0.44		1.98		2.42		5.50

		Built/Paved Area		400		m2		30		25.52		10.21		26.376		0.88		2.55		3.43		6.77

		Roads		0		m2		60		31.38		12.55		26.376		1.77		3.14		4.90		7.65

		Total		400		m2		120		37.56		15.02		26.376		3.53		3.76		7.29		7.74

								180		41.41		16.57		26.376		5.30		4.14		9.44		7.13

		Circular Soakaway Dimensions						360		48.58		19.43		26.376		10.60		4.86		15.46		3.98

		number of circular soakaways		1		m

		diameter		1.2		m

		effective depth		7		m

		f		0.0000186		m/s

		void ratio		1

		Results

		Max Storage		7.74		m3

		Available Storage		7.91		m3

		Remaining Storage		-0.18		m3

		SUDS OK?		YES

		Time to Half Empty		2.24		hours

		Time to Half Empty OK?		YES



Achilleas Kalopedis:
1 means no backfill i.e hollow
0.3 means 30% void ratio, ie say gravel backfill



SUDS 10yr

		



Inflow to Soakaway

Total Outflow

Difference in Volume

Outflow from Soakaway

Allowable Greenfield Runoff

Duration

Volume



SUDS 25yr

								Duration		Rainfall M25-D		Inflow to Soakaway				Outflow from Soakaway		Allowable outflow (1)		Total Outflow		Difference

		Plot/Development Details						minutes		(mm)		I (m3)		As50		Os (m3)		Og (m3)		O=Os+Og (m3)		I-O (m3)

		Total Plot Area		500		m2		5		13.74		5.50		30.772		0.17		1.37		1.55		3.95

		Allowable Runoff (existing)		20		%		10		20.22		8.09		30.772		0.34		2.02		2.37		5.72

								15		23.96		9.58		30.772		0.52		2.40		2.91		6.67

		Built/Paved Area		400		m2		30		30.88		12.35		30.772		1.03		3.09		4.12		8.23

		Roads		0		m2		60		37.98		15.19		30.772		2.06		3.80		5.86		9.33

		Total		400		m2		120		45.45		18.18		30.772		4.12		4.55		8.67		9.51

								180		50.12		20.05		30.772		6.18		5.01		11.19		8.85

		Circular Soakaway Dimensions						360		58.79		23.52		30.772		12.36		5.88		18.24		5.27

		number of circular soakaways		1		m

		diameter		1.4		m

		effective depth		7		m

		f		0.0000186		m/s

		void ratio		1

		Results

		Max Storage		9.51		m3

		Available Storage		10.77		m3

		Remaining Storage		-1.26		m3

		SUDS OK?		YES

		Time to Half Empty		2.61		hours

		Time to Half Empty OK?		YES



Achilleas Kalopedis:
1 means no backfill i.e hollow
0.3 means 30% void ratio



SUDS 25yr

		



Inflow to Soakaway

Total Outflow

Difference in Volume

Outflow from Soakaway

Allowable Greenfield Runoff

Duration

Volume



Infiltration Rate f

		

		Pit Number		Width		Length		Depth		Vp75-25		Internal Surface Area (ap50)		Tp75-25		f

				m		m		m		m3		m2		s		m/s

		1		1		2.22		2		0.78		9.05		104		0.0000138122

		2		1.15		2.25		2.3		1.64		7.45		35		0.0001048258

		3		1.05		2.15		2.2		0.8		10.61		108		0.0000116359

		4		1.05		2.25		2.05		0.76		10.02		130		0.0000097241

		5		0.95		2.6		2.85		1.15		11.17		217		0.0000079074

		6		1.05		2.6		2.1		0.87		9.3		210		0.0000074245

		7		0.95		2.2		2.3		0.84		8.64		218		0.0000074329

		8		0.9		2.6		2.2		0.81		9.17		225		0.0000065431

		9		1		2.3		2.2		1.14		8.74		181		0.0000120106

		10		1.05		2.05		2.1		0.68		9.13		243		0.0000051083

														max		0.0001048258

														min		0.0000051083

														average		0.0000186425







THANK YOU FOR YOUR ATTENTION!
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