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Delta of Nile

Natural wetlands
Kidneys of big streams before entering the ocean
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Most of formerly 
existing wetlands 
destroyed

Delta of Yangtze river
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River Bank Wetlands at Yangtze

River Bank Wetlands at 
Yangtze, still existing at 
one side of the riverone side of the river
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Definition “Ecological engineering” 
(ecotechnologies)

Systematic arrangement and 
use of naturally existing 
ecosystems for continuous 
purposes of production and / 
or disposal

Constructed wetland 

or disposal
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Reed bed treatment system
Vertical subsurface flow
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Reed bed treatment system
Vertical subsurface flow
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Reed bed treatment system
Horizontal subsurface flow

7



Reed bed treatment system
Horizontal subsurface flow
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Network of roots and rhizomes of reed 

Phragmites communis
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Reed bed treatment system with 
network of roots and rhizomes 
flushed out
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Advantages of constructed wetlands 

1. Being self-regulating ecosystems, with nearly no electrical or mechanical parts,  
no chemical additives.                                                                          

2. Decentralized wastewater treatment, saving a larg e quantity of investment into 
the sewerage system.
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the sewerage system.

3. Low energy and maintenance costs.

4. No noise, no smell, much less sewage sludge produ ction.

5. Naturally regenerative, long lifetime.

6. Treatment capability for a wide variety of efflue nts,domestic and industrial. 

7. Fitting in the local landscape and offering a gre at wildlife conservation     
potential.

8. Reed harvesting as a regenerative energy source m ay contribute to                    
generate electricity (biogas).



����������������Domestic Wastewater Treatment    

2. Industrial Wastewater Treatment    

3. Stormwater Treatment and Retention

4. Sludge Drying Reed Beds

5. Tertiary Treatment of Effluents or Conventional Wastewater Treatment Plants 

6. Natural Swimming Pools    

7. Wetland Roofs  

Case Studies And Solutions

7. Wetland Roofs  

8. Natural Treatment of Polluted Rivers and Lakes
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1.1 Pollutant entries into surface water

1. Domestic wastewater treatment
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1. Domestic wastewater treatment
1.2 Wastewater treatment plant Gadenstedt
(Germany) 

Project of world exhibition Expo 2000 
Hanover, Germany

sewage slugde
dewatering and 
mineralisation

reed bed 
treatment

system

stormwater
biotope
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After construction,
before planting

1.3 Wastewater treatment plant Mahshahr
(Iran) 4.000 people

1. Domestic wastewater treatment
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After planting

1.3 Wastewater treatment plant Mahshahr
(Iran) 4.000 people

1. Domestic wastewater treatment
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After construction,
before planting

1.4 Wastewater treatment plant Shenyang 
(China)  6.000 people 

1. Domestic wastewater treatment
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After planting

1.5 Wastewater treatment plant 
Shenyang (China) 6.000 people 

1. Domestic wastewater treatment
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2. Industrial wastewater treatment 
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2. Industrial wastewater treatment 
2.2 Integrated Treatment of Tapioca Processing Industrial
Wastewater at Tay Ninh, Vietnam 
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2. Industrial wastewater treatment 
2.2 Integrated Treatment of Tapioca Processing Industrial
Wastewater at Tay Ninh
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3.1 Basic design

Catchment area
(sewer system)

Advanced treatment of
combined sewage

Combined

3. Stormwater Treatment and Retention 
(Germany)

Receiving river

Stormwater 
retention

and treatment
by a cascade

of open lagoons
and reed beds

Combined
sewer

overflow

Wastewater
treatment 

plant
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3.2 Cascade of ponds and reed 
bed treatment systems  

3. Stormwater Treatment and Retention 
(Germany)

Oberg Gadenstedt
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4. Sludge Drying Beds
4.1 Basic design
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4.2 Practical applications (Germany)

4. Sludge Drying Beds

Naumburg

Groß Lafferde

Bad Emstal

25



5.1 Fronhausen (Germany) 5,000 people

5. Tertiary Treatment of effluents of conventional 
wastewater treatment plants 
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-Water treatment without any chlorine / chlorine 
dioxide by treatment in a constructed wetland 
and recirculation

Reed bed
treatment system

6.1 Swimming Pool Göttingen (Germany) for public use 

6. Natural Swimming Pools 
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6.2 Outdoor Natural Swimming  Pool Göttingen (Germany)

6. Natural Swimming Pools
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7. Wetland Roofs

Precipitation

Evaporation and
Transpiration

Ecoroof with irrigation of rainwater

7.1 Structure and principle of a wetland roof 

Textile Plant 
Mats

Root repellent layer

Outlet to
leachfield, cistern

Cooling effect for the rooms 
below

Inlet (automatic irrigation   
system)

Marsh Plants
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7. Wetland Roofs 
7.2 Functions and advantages of a wetland roof 

1. Compensation of temperature amplitudes
(of the roof skin, of the building, of the ambient microclimate) and cooling
- due to the irradiation shielding
- due to the evapotranspiration of the artificially irrigated roof caused by 
the lush roof vegetation even during the summer months.
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the lush roof vegetation even during the summer months.

2. Stormwater discharge reduction (retaining 60 % of runoff and thus reducing stormwater  fees)

3. Increase of durability of the roof by a temperature reduction and protection against a direct impact of 
UV-radiation leading to a reduced surface ageing (reduced membrane replacement costs).

4. Compensation of the surface impermeability (factor �  50 %).

5. Considerable reduction of the need for technical air-conditioning
(supplied by fossil sources of energy) because of a passive cooling of the building (energy savings).

6. Improvement of the microclimate and contribution to the prevention of an overheating of urban   
conglomerates during the summer months (hot spots).  



7. Wetland Roofs 
7.2 Functions and advantages of a wetland roof 

7. Filtration of dust emissions and of other air polluting matters.

8. Higher short-wave radiative reflexion compared to a dark bitumen roof. 

9. Reduced roof loads due to a substrate-free planting procedure with only one textile water accumulating 
mat on which the selected types of wetland plants have been pre-cultivated. This    procedure ensures that 
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mat on which the selected types of wetland plants have been pre-cultivated. This    procedure ensures that 
the roof surface is fully covered by plants after one period of egetation.

10. Possible design as a roof garden (flat roof) with a highly aesthetic component due to the variety of 
usually untypical types of roof plants like wetland or marsh plants (aquatic acrophytes) and by the animals 
belonging to such a kind of ecosystem (e.g. butterflies and birds) instead of  succulent or grass roofs with 
their poor vegetation during the summer months. Employees use  the roof  space for recreation during 
breaks. 

11. Possible use as a roof sewage treatment plant both for municipal and for industrial waste water
(constructed wetlands) or for greywater recycling or stormwater treatment (benefits of natural 
water purification). 

12. Irrigation system that is activated by means of an irrigation computer automatically when water
in the drainage layer gets low.



7. Wetland Roofs
7.3 Wetland Roof Brunswick (Germany)
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8. Natural Treatment of Polluted Rivers 
and Lakes
8.1 Useful areas for river bank wetland 
gardens 
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Distribution
pipe

8. Natural Treatment of Polluted Rivers 
and Lakes
8.2 Riverbank wetland garden 
(cross section) 

Filter
substrate Drainage

layer

pumping
station
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8.3 Riverbank wetland garden 
(longitudinal section)

8. Natural Treatment of Polluted Rivers 
and Lakes

Filter
substrate

Drainage 
layer

Outlet of purified 
water to river
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8.4 Riverbank wetland garden

8. Natural Treatment of Polluted Rivers 
and Lakes

Outlet of purified
water to river
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8.5  Water circulation system for polluted 
river water Rosebush park, Changzhou 
(China)

8. Natural Treatment of Polluted Rivers 
and Lakes

Distribution pipe
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Copyright
Ingenieurbüro Blumberg
Gänsemarkt 10

D-37120 Bovenden-Germany
e-mail: contact@blumberg-engineers.de
www.blumberg-engineers.de

Arundo donax


