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Sustainable Systems in Nature



ReRe--cycling “Star stuff”cycling “Star stuff”



Galactic Ecosystems

Distribution of galaxiesLife cycle of stars*

* Brittany Spears excluded



Local Stellar Ecology

www.nasa.gov/.../119667main_swedish_lg.jpg



E=mc2

Fusion of hydrogen = helium + energyFusion of hydrogen = helium + energy



The solar constant = 2 calories/cm 2/min 



Variations in the Solar “Constant”



Mechanisms Of Sustainability Of Life On Earth



Plate Tectonics And Environmental Change

Today



Evolution: change over time



General Scheme For Most Life On Earth

Chl oroplast

O2CO2 Mitochondrion
O2CO2



How it all works



Trophic Relationships

E=mc2

Bioproductivity

Energy in,
Energy out



Ecosystems

Winter

Summer



Interconnected life forms



Food Webs



Nature runs on a “No Waste” economy





Gaia HypothesisGaia Hypothesis



Natural Systems Create andNatural Systems Create and
Maintain ConditionsMaintain Conditions

That Support Life On EarthThat Support Life On Earth



Result: 200 C Average Earth Temperature



Cloud 
Formation



Sustainability and the Built Environment





Ecosystem - natural landscape

Technosystem - built environment









Andrew Kranis
Columbia University School of Architecture
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Hantavirus
Tularemia
Plague
Rickettsia Pox
Salmonella
Tapeworms

Urban “wild life”

Tapeworms



Medical Ecology
Class 2007Class 2007



Chris Jacobs -http://www.machinefilms.com

Gordon Graff



Hydrostacker
system



In the end, sustainability means to be In the end, sustainability means to be 
able to go from cradle to cradle forable to go from cradle to cradle for

all of our essential life supports all of our essential life supports -- food, water, clean air.food, water, clean air.all of our essential life supports all of our essential life supports -- food, water, clean air.food, water, clean air.
Urban centers need to behave in this fashion ifUrban centers need to behave in this fashion if

we are to survive into the next millennium.we are to survive into the next millennium.


