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Why is sustainable management
intelligent areal management

• The water cycle is needed for all subsistence
processes.

• The water cycle is only sustainable if water is
evaporated and not drained via groundwater to 
rivers gaining landscape entropy

• The subsistence process implies water supply
and removal, energy production, food
production, soil fertility, stability of climate and of 
atmosphere composition and distribution

• Sustainability can only be achieved by intelligent 
land management
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Why are water and vegetation the main
regulators for climate ?

• Energy is dissipated by partition into mechanical-, 
chemical-, and electrical energy mainly with the
watercycle and vegetation. 

• One part is kinetic (motion) energy

• another part is kept as potential energy (life processes , 
storage of biomass, gain in surface energy, weathering of 
rocks and minerals). 

• There is no radiation balance as is presumed in our
climate models. The amount of radiation to the space is
not known neither are distributions in time and space.
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Processor properties of water
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Dissipative Ecological Unit (DEU)

ZKS4_a.cdr, 28.06.00
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Recursive processing structure in 
ecosystems
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Kreislaufstruktur und Wirkungsgrad
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Temperature damping in various
biotopes

Beachforest
Maizefield
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Comparison Virgin forest and small meadow nearby
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The dissipative water cycle
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Indicators for sustainable and non-
sustainable water cycles and 

landscapes
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K.-D. Wolter, TU Berlin - Limnologie, Systeminst itut Aqua Terra
 Dike-pond_concept.cdr, 11.07.2003Modul :Source: Korn (1996), Ambio 25(1): 9, verändert

"The dike-pond concept"
Integrated land and pond management in China
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Present environmental politics: 
regulation by threshold values
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Future target related regulation (holistic
approach)

KD Wolter, TU Berlin - Limnologie, Admin_2.cdr, 06.02.01
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�� Structures and distributes processes by means of the dy namic Structures and distributes processes by means of the dy namic 
medium water in landscape medium water in landscape 

�� It It controllescontrolles the atmosphere with respect to its process the atmosphere with respect to its process 
dynamics, composition und distributiondynamics, composition und distribution

�� It It controllescontrolles mechanical and chemical processes close to the soil mechanical and chemical processes close to the soil 
surface and distributes thereby organisms, it eliminate s surface and distributes thereby organisms, it eliminate s 
randomness, minimises material flows, and increases su stainable randomness, minimises material flows, and increases su stainable 
developmentdevelopment

�� It It controllescontrolles temperaturetemperature -- and moisture patterns in space and and moisture patterns in space and 
time as a niche for all organisms assemblages.time as a niche for all organisms assemblages.

Nature as a dynamic energy-
dissipative process
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What are Natures ecological services
for a sustainable society?

� The dissipative water cycle, evaporation and precipitation and its
thermostatic function in the catchments

� The atmosphere in its composition, its distribution and its
dynamics

� Soil fertility at dynamic conditions. Soil as the dynamic interface
between vegetation and the minerogenic substrate under the local
water-cycle conditions

� The selforganizing plant cover as the efficient protector of habitat
stability
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Ecological concept based on the
energetics of water

� Water in dynamic interaction with solid surfaces leads to sorting
processes according to energetic dissipative properties (particle
size, dissolution equilibria) 

� stagnant water leads to conservation of structures (achievement of 
equilibrium)

� high and random water dynamics at liquid-solid interfaces lead to 
erosion of structures (increased mechanical and chemical
interactions)

� optimized dissipative structures are dynamic metabolizing
structures with closed water and matter cycles at lowest energy
flow density. They damp in an optimized way temperature, process
and climate extremes.
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Abgesenkter Wirkungsgrad und verspielte 
Nachhaltigkeit
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