
Improper urban stream engineering by 

contradicting flood defense purposes and 

environmental conservation

by Demetris ZARRIS

Civil Engineer– M.Sc., Ph.D. in Hydrology



The “Holy Grail” of Urban Streams’ 

Management

Urban Streams can be either:

• Storm Drainage Sewers

Or / And

• Corridors of Biodiversity in 

Urban Environments



Urban Streams in Greater Athens with 

hard lining works

1. PIKRODAFNI R.:

Gabions for 5km

1

2. PODONIFTIS R.: 

Concrete Lining for 770m

2

3. M. RAFINA R.: Gabions 

for 15km

3

4. ERASINOS R.: Gabions 

for 10km

44

4. ERASINOS R.: Gabions 

for 10km

4

3

3. M. RAFINA R.: Gabions 

for 15km

3



EXAMPLE OF NATURAL URBAN STREAM:

NICOSIA: PEDIAIOS R.

Protection Zone
Protection Zone

R. Pediaios 



FLOOD HAZARD ASSESSEMENT OF 

PRODONIFTIS R.

SCENARIO Α΄: RETURN PERIOD 50 years

KEPHISSOS R.

PODONIFTIS R.

KEPHISSOS R.

PODONIFTIS R.



FLOOD HAZARD ASSESSEMENT OF 

PRODONIFTIS R.

SCENARIO B΄: RETURN PERIOD 100 years

KEPHISSOS R.

PODONIFTIS R.



FLOOD HAZARD ASSESSEMENT OF 

PRODONIFTIS R.

SCENARIO C΄: RETURN PERIOD 1000 years

KEPHISSOS R.

PODONIFTIS R.



PODONOFTIS R. IN FILADELFEIA 

MUNICIPALITY – Upstream of lined segment

Dry Weather Flow

Flood Plain



PODONOFTIS R. IN FILADELFEIA 

MUNICIPALITY

Dry Weather Flow
Flood Plain



PODONOFTIS R. IN FILADELFEIA 

MUNICIPALITY (start of lined segment)

ΚΥΡΙΩΣ ΚΟΙΤΗΚΥΡΙΩΣ ΚΟΙΤΗMain Stream Bed

Flood Plain

Informal Residencies on 

the Bank



PODONOFTIS R. IN FILADELFEIA 

MUNICIPALITY

Main Stream Bed

Abandoned 

Installations over 

the Bank



PODONOFTIS R. IN FILADELFEIA 

MUNICIPALITY (in the lined segment)

Main Stream Bed

Concrete-lined 

Right Bank

Natural Left Bank



DESIGN STUDY: UPDATE – COMPLETIONS OF 

PODONIDTID R. LINING 
(From Halkidas St. Bridge to Eratonos St.)
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DESIGN STUDY: UPDATE – COMPLETIONS OF 

PODONIDTID R. LINING 
(From Halkidas St. Bridge to Eratonos St.)

With the concrete lining of Podoniftis R. stream

bed:

1. Flow- area Decreases.

2. Flow friction (resistance to flow) Decreases.

3. Flow velocity Increases.

4. Flow duration Decreases.

5. Flow kinetic energy Increases.



DESIGN STUDY: UPDATE – COMPLETIONS OF 

PODONIDTID R. LINING 
(From Halkidas St. Bridge to Eratonos St.)

1. Flood Risk is increasingly propagating

downstream under the dangerous mixture of all

these flow characteristics alternation in contrast to

more natural streambed configuration.

2. Instead of «traditional» hard linings, a more

flexible configuration is proposed taking advantage

of storage capabilities in the upstream segment.



PROPOSAL FOR NATURAL FLOOD 

ATTENUATION IN PODONOFTIS STREAMBED



PROPOSAL FOR NATURAL FLOOD 

ATTENUATION IN PODONIFTIS STREAMBED

FLOOD ATTENUATION 

CHECK-DAMS CONCRETE REMOVAL 

AND PLANTING 

NATURAL VEGETATION
Main Stream Bed

Flood Stream Bed



PROPOSAL FOR NATURAL FLOOD 

ATTENUATION IN PODONOFTIS STREAMBED

DETENTION STORAGE WITH 

BED EXCAVATION FOR 

2500m2

GABION WALL 

REMOVAL

DEMOLITION OF INFORMAL 

STRUCTURES

Main Stream Bed



Tools Promoting Soft linings and Preventive Design



Hard Lining vs Soft Lining (bioengineering)



Hard Lining vs Soft Lining

RSD = relative soil detachment rate for the 0.10 m thick topsoil below the plant 

crown (0 = very high erosion resistance, 1 = very low erosion resistance), 



Hard Lining vs Soft Lining



Sustainable Urban Storm Water Systems 

and Bioengineering Procedures



THANK YOU VERY MUCH FOR 

YOUR ATTENTION


