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Biosphere2.orgBiosphere 2 
Facility assets 

• – 7,200,000 cubic ft. of sealed glass 

• – 40-acre total campus area 

• – 300,000 square ft. of administrative offices, 
classrooms, labs, conference

•  center, housing

• – 2,800,000 visitors 1991-2015
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System Complexity vs. Ability to Control Environmental Factors

Spatial, Temporal and Climatic Scale in Natural Ecosystems
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Biosphere 2: Addressing Multiple Grand Challenges

Impacts of
Ocean Warming

Water
Sustainability

Understanding
and Protecting 
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Assuring
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Biosphere 2’s  Biomes
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Biosphere 2: Addressing Multiple Grand Challenges
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Ocean

What are the impacts of
global climate change on our 
oceans and our planet?
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What is the future for rainforests 
under climate change?

Rainforest
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How can we better assure global 
food and energy security?

Food and Energy
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Co-locating vegetation + renewable energy = 
food, energy, and water benefits
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Biosphere 2
Resiliency Observatories Consortium
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Our Proposal: A Global Network of Biosphere 2s
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A Sustainable Framework That Can Make a Difference

This Observatory Consortium could 

make the needed measurements

to establish a more equitable system 

of carbon credit valuation.
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What is a “biosphere”?
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A Biosphere 2 in Sweden
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Biosphere 2

Mexico

Israel

France

Singapore

Implementation: An Inclusive Global Network

England

Saudi Arabia
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Biosphere2.orgSpace Analog for the Moon and Mars (SAM)
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What is the future of Amazon forests 
under climate change?

Space Analog for the Moon and Mars (SAM)
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Biosphere 2 Campus Scale

World Trade Center
Stockholm
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Spatial, Temporal and Climatic Scale in Natural Ecosystems
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1987-1991



Biosphere2.org

Intensive Agriculture

Human Habitat

North Lung

Desert
Marsh

Thorn Scrub

Ocean

Savannah

Rainforest



Biosphere2.org



Biosphere2.org



Biosphere2.org

21%

20%

19%

18%

17%

16%

15%

9/26/1991 through 8/26/1993

P
e

rc
e
n

t 
A

tm
o

s
p

h
e
ri
c
 O

x
y
g
e

n

Days Since Closure

100 200 300 400 500 600 7000

Oxygen Concentration in Biosphere 2

14.2%

CO2 + Ca(OH)2 = CaCO3 + H2O
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What is the future of Amazon forests 
under climate change?

Biosphere 2 Space Situational 
Awareness Observatory

Space Analog for the Moon and Mars (SAM)
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6CO2 + 12H2O        C6H12O6 + 6O2 + 6H2O Earth Systems Science
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Construction
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1987-1991
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The First Human Mission

Four men and four women were sealed inside Biosphere 2 in September 1991.

During the two-year mission, O2 levels dropped by more than 25%.
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The University of Arizona

Giant Magellan 
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Large Hadron
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Biosphere 2
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Water Ocean Warming

Rainforests Food & Energy

Biosphere 2: Addressing Multiple Grand Challenges
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Surface/subsurface 
water flow paths
and connectivity

Hillslope hydrology

Biogeo-weathering and ecosystem dynamics

Microbial and
plant colonizationBiosphere 2Biosphere 2
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How does water flow
through the landscape?

Landscape Evolution Laboratory — LEO
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The Biosphere 2 Ocean

What are the impacts of global 
climate change on our oceans and 
our planet?
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Effects of Elevated Atmospheric CO2 in the Biosphere 2 Ocean

Reduced pH in seawater 

which reduces the rate

of calcification and growth 

of corals and coral reefs.

Langdon C, Takahashi T, Marubini F, Atkinson MJ, 
Sweeney C, Aceves H, Barnet H, Chipman D, Goddard 
J (2000).  Effect of calcium carbonate saturation state 
on the calcification rate of an experimental coral reef.  
Global Biogeochemical Cycles 14: 639-654

Langdon, C, Broecker W, Hammond D, Glenn E, 
Fitzsimmons K, Nelson SG, Peng TH, Hajdas I, Bonani 
G.  2003. "Effect of elevated CO2 on the community 
metabolism of and experimental coral reef." Global 
Biogeochemical Cycles 17(1): 11-1 to 11-14
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Ocean System—Phase 3 Engineering a Resilient Reef 

A “FRANKIN-
REEF”

PROBIOTIC & STRESS-
HARDENING 
EXPERIMENTS

COMING TO 
B2O ~2024
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Mangrove System

• Southwestern Florida

• Block transplanted 
including sediment, plants, 
Microbes and animals

• Red, Black and White 
mangroves

• Salinities range 20-32 PPT
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Co-locating vegetation + renewable energy = 
food, energy, and water benefits
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International Collaborations

• ARAVA Valley, southern Israel

• CNRS

• Mexico

• UM6 Morocco

• Sweden
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What is the future of Amazon forests 
under climate change?

LBI Millimeter-wave Imaging 
System for Space Situational 
Awareness  (6.1 m)

Department of Astronomy and Steward Observatory
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What is the future of Amazon forests 
under climate change?

Biosphere 2 Space Situational 
Awareness Observatory

Lunar and Planetary Laboratory
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