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Life

Three basic criteria BEGIN a global suitability analysis to address the question: “If people locate themselves on the planet in 
harmony with its natural systems and biosphere, where should they be?” The EMPTY PLANET ANALYSIS...
WATER DYNAMICS of Sea, Land and Air;
ENERGY SYSTEMS of sustainable types;
BIO-DIVERSITY and the Web of Life



Over the last ten thousand years the ocean rose hundreds of meters as the ice age ended.

During historical times it remained more or less stable as ice melting
was balanced by glacier building on land.

Now it is on the rise again.

Ocean levels have been reasonably constant during historical times.

People have assumed that “what they know is what will be...”



Population prior to 10,000 BP:
1-10,000,000 people

Rough average 10,000 BP to 1800 AD:
±500,000,000 people

Population 30 October 2008:
6,733,797,742 people

47.06 people / sq km (excludes Antarctica)
(increasing ±80,000,000 per year)

The People Part...
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Agricultural Revolution
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TRIBES, BANDS 

Kinship based cultures 

Hunting & Gathering

NATION-STATES 

Civil cultures based upon  

Property and Territory 

Agriculture & Animal Husbandry

NATION-STATES, EMPIRES 

Civil cultures based upon  

Property and Territory 

Agriculture & Animal Husbandry 

Energy Control & Manufacturing

GLOBAL 

CONFEDERATIONS 

Organic civil cultures based 

upon economic integration 

and automated 

remote sensing systems

INTER-PLANETARY 

CONFEDERATIONS 

Organic civil cultures 

linked by space-based 

economic and cultural 

relationships

Mythology
Spiritualism

Theology      Proto Science
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‣ the quick view of the scope of our dilemma

The evolution of human cultures has been driven by technologies to control energy from the sun - or to exploit stored reserves...
Excessive exploitation has lead to excessive population - 

“the Passenger Pigeon effect...”



• UN: IPCC states that the ocean will rise about half a meter in this century.

• Not counting mass transfer of ice into the sea, and other effects.

• Thus, actual rise may be anywhere from one half to 70 meters.

• “The bottom line: sea levels will rise much more than predicted by the 
IPCC, based on both present understanding of current glacial melt as well 
as evidence from the geologic record. ‘The IPCC noted that their estimates 
should be seen as minimum estimates,’ Carlson notes, ‘and they are right.’”  
Warmer Antarctica Shows Climate Changing on Every Continent It's official: The South Pole is also succumbing to human-induced climate change, By 
David Biello, Scientific American, 31 October 2008

• An actual rise of 3-6 meters is rated as “likely” by a number of researchers.

It is probable that global warming cannot be reversed in time to prevent significant mass transfer of ice melt water into the 
ocean.

http://www.sciam.com/article.cfm?id=conservative-climate
http://www.sciam.com/article.cfm?id=conservative-climate
http://www.sciam.com/article.cfm?id=conservative-climate
http://www.sciam.com/article.cfm?id=conservative-climate


• Around half the people on the planet are at risk from rising seas, 
tsunamis and storm surges.

• In the coming decades over 3.5 billion may have to relocate or create 
serious adaptation measures comparable to those of the Netherlands.

• In the design community, we must face questions: 
“When should we adapt?”
“When should we relocate?”
“If people relocate, where should they go...?”



“As designers, your job over the next several decades will 
be to relocate 300 million people out of harm’s way...” 

George Poste, Director, 
Biodesign Institute, during a lecture at Taliesin West.

Rising Seas, Storms, Floods, Pestilence, plus Bio-Terrorism...



When we adapt...
Student conceptual study by Clay Larsen



When we adapt



Principles of Suitability Analysis
• A design-oriented process of searching the surface of the biospere for 

locations having a high probability of success in support of settlements.

• Primary criteria for success, such as renewable fresh water, adequate 
energy will dominate the mapping process.

• Data categories are mapped, frequently using GIS, and rated in 
importance to the search.

• Composite maps are created to reflect calculated results.

• The process must be iterative to reflect evolving realities.







1938:   2,313,000,000 people could form ‘Nine (9) Chains to the Moon,’  
Buckminster Fuller

2008:   6,733,000,000 people can form ‘Twenty Seven (27) Chains to the Moon,’

2038:   ±9,800,000,000 people would form ‘Thirty Eight (38) Chains?’

First Criteria: Fresh Water



• ‘Normal’ Rainfall 
for 2008

• Greatest 
resource is close 
to the Equator

• Ideal human 
density relates 
to available 
renewable water 
(rain plus 
desalinate)
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• Each year approximately 110,000* cubic kilometers of rain falls on land.
* International Water Management Institute, Stockholm

• People presently use a total of about 5.6% of this amount, which equals 
about 6,160 cubic kilometers from all sources. 

• Each person requires at least 1,000* cubic meters per year for 
drinking, hygiene and growing food.

• Thus 6,734,000,000 people require 6,734,000,000,000 cubic meters =
about 6,734 cubic kilometers annually.

• The shortfall is about 575 cubic kilometers, which increases, at 
present, by about 8 cubic kilometers per year.

• This means that even if distribution was equitable (not!) 
580-590,000,000 people would not have adequate water available.



• States with a global 
water shortage versus 
those with adequate 
rainfall for existing 
population

0-20-40-60-80-100+ 20 40 60 80 100+

Percent Water SurplusPercent Water Shortage



A hypothetical region:
What is its carrying capacity

For Human settlements?

• About 320 kilometers in diameter.

• Using a reference grid of 10 x 10 kilometers resolution.

• Mapping our primary renewable resources and 
constraints (opportunities) in terms of maximum human 
density.



On this planet, all energy resouces derive from the Sun.

Second Criteria: Energy Resources



• The natural systems of the planet may restart without us.
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“The central problem of the new century, I have argued, is how to raise 
the poor to a decent standard of living while preserving as much of the 

rest of life as possible...
I believe we will choose wisely.   A civilization able to envision God and to 
embark on the colonization of space will surely find the way to save the 

integrity of this planet and the magnificent life it harbors.”

The Future of Life
Edward O. Wilson

Third Criteria: The Web of Life



• Bioregions: “The key to reinhabiting the planet” - Thomas Berry



Northern Coastal Forest = 20 per square KilometerTransitional Eco-Tone = 60 per square Kilometer

Short Grasslands = 20 per square Kilometer

Desert and Mesa = 5 per square Kilometer

Northern Forest = 50 per square Kilometer

Coastal Forest = 120 per square Kilometer

Upland Forest = 30 per square Kilometer

Southern Coastal Forest = 200 per square Kilometer

100 square Kilometers

SETTLEMENT DENSITY LIMITED BY!
BIOREGIONAL MANAGEMENT GOALS!

(assigned density assumptions)

Transition Forest = 40 per square Kilometer

Mountain Forest = 

Long Grassland = 70 per square Kilometer

Mountain Forest = 25 per square Kilometer 

Forest Steppes = 100 per square Kilometer



Water
Energy

Life

• A hypothetical weighted composite

• To be refined with many additional data sets and purposes.

Three basic criteria BEGIN a global suitability analysis to address the question: “If people locate themselves on the planet in 
harmony with its natural systems and biosphere, where should they be?” The EMPTY PLANET ANALYSIS...
WATER DYNAMICS of Sea, Land and Air;
ENERGY SYSTEMS of sustainable types;
BIO-DIVERSITY and the Web of Life



We will need to reconsider the 
life-style & purposes of our settlements

• Find ways to support ourselves, 
while rebuilding the biodiversity of the planet.

• Tailor our settlements to the idea of husbandry 
of the entire web of life.

• In this, it will be useful to re-examine the entire 
history of settlement.















• global design to fit people to the planet begins again...



• It is time to walk the walk, but it is a moving target...
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