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1 Introduction and existing problems 

The given demands and requirements for more or less polluted rivers and lakes are 

1. to clean the river or lake water according to national standards and  

2. to restore the former natural wetlands alongside the river or lake banks, 

3. to provide water of good quality and hygienic harmlessness for agricultural 

irrigation or landscaping purposes. 

 

Often rivers are suffering from water shortage because of climate change and growing 

amounts of agricultural irrigation usage of (in most cases polluted) river or lake water.  

Fig. 1: Gan River (Shanxi Province, China) dried out during summertime. 
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Fig.  2: Present situation of a lot of rivers suffering from water shortage. 

2 Our treatment and management concept 

We propose to design the following ecological engineering steps compiled according to the 

given site specific conditions: 

Former swamplands which have dried out now should be restored by flooding during rainy 

season and creating new retention capacities. This should be achieved by constructing dams 

rectangular to the flow direction with inflatable hose weirs for regulation of the water table 

in the different new sections of the ‘reversed delta’ area. The surplus water from the rainy 

season should be stored into the dry season with a generally higher ground water table to be 

achieved, which can release a basic water flow even in a dry season. We call this increased 
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water retention the „sponge“ effect by accumulating organic substances similar to an upland 

moor. 

 

Our river and lake water treatment concept can be symbolized by  the Greek letter D (delta), 

but as a reversed V, separated into three areas:  

 

2.1 First Section: Constructed wetland for river and lake water treatment by 

artificial surface flow wetlands 

 

This first section (see Fig. 4) should get a channel distribution system of the polluted river or 

lake water for newly constructed wetlands as a natural method of water treatment. As the 

prevailing system for the treatment wetlands we suggest the so-called free water surface flow-

type with a collection channel for effluents at the end, before being discharged to section 2 

(see Fig. 4) of the tripartite system. 

Fig. 3: Free water surface flow constructed wetland. 
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 Fig. 4:  Reversed-Delta-Design-concept. 

 

2.2 Second Section: Natural wetlands restoration 

 

The second area (see Fig. 4) is used to flood the land alongside the river or lake to restore 

formerly existing natural wetlands, including several artificial lakes, which should be dug out. 

It is as water saturated ‘sponge delta’, filled over time by dead organic plant material as an 

artificially induced moor development.  
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Wildlife habitats are recreated and the 'sponge effect' is enabled by progressive buildup of 

bogs, fens, swamps and marshes. Thus, water retention capacity is increased.  

 

2.3 Third Section: Transition zone 

 

The third area (see Fig. 4) in our Reversed-Delta-Design-concept is called the transition zone, 

which will be flooded only temporarily. The botanical ecotype will develop into a sedge swamp 

(natural succession) and after several years to a moor, dominated by bog (peat) mosses 

(Sphagnum ssp.), which can store water thirtyfold of their dry matter content.  

 

The hydraulic site specific conditions in the future have to be calculated according to the water 

balance, which is characterized by the elements  

• catchment area 

• meteorological site-specific data like precipitation and evapotranspiration of the 

wetlands 

• river water inflow, respectively amount of lake water to be recirculated  

• seepage to groundwater 

• water usage for irrigation or landscaping purposes 

 

Deep ponds fed by groundwater or flood at the borders of the artificial Reversed-Delta-Design 

should be established to provide pump storage basins for irrigation of surrounding areas 

during drought. 

Furthermore, recreational purposes are served for the population neighbouring the wetland 

areas. 

Both terrestrial and aquatic areas should attract tourism and should fit well into the 

landscape. They serve also as a nature reserve and create an ecological freshwater habitat 

for insects, amphibians and water birds. 
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Fig. 5: Constructed wetland as a habitat for amphibians. 

 

Fig. 6: Constructed wetland as a habitat for waterfowl. 
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Fig. 7: Constructed wetland as a wildlife habitat for fish (zone 2). 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 8: Constructed wetland with different aquatic macrophytes in zone 2 ‘sponge delta with 

ponds’. 
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Second and third section of the Reversed-Delta-Design-concept of Blumberg-engineers will 

also contribute to the progressive upgrade of water quality provided by the artificial wetland 

effluent discharged by the first section. 

Finally, the new artificial and re-established natural wetlands and swamps will be a sink for 

CO2-emissions, thus contributing in fighting against climate change.  
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