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System Complexity vs. Ability to Control Environmental Factors
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Biosphere 2: Addressing Multiple Grand Challenges
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Co-locating vegetation + renewable energy =
food, energy, and water benefits
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Our Proposal: A Global Network of Biosphere 2s T
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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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Implementation: An Inclusive Global Network

Sweden ®
England £
@ Erance
Biosphere 2 ®
Morocco{» W israel

@ Saudi Arabia
Mexico &

@ Singapore
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System Complexity vs. Ability to Control Environmental Factors
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Oxygen Concentration in Biosphere 2 9/26/1991 through 8/26/1993

21%
° CO, + Ca(OH), = CaCO, + H,O
20%
(=
S oW
£ 19%
2 )
2 18%
o
3
g 17%
@
S 16%
(]
(al

15%
14.2%

0 100 200 300 400 500 600 700
Days Since Closure




THE UNI
| BiosS e iosphere2.org




Biosphere2  oPace Analog for the Moon and Mars (SAM)

VAN

Biosphere2.org

s O]
] AAn
(NER RN}

BRYAN VERSTEEG



THE UNIVERSITY OF ARIZONA

Biosphere 2 Biosphere2.org

Earth Systems Science 6CO, + 12H,0 — C.H,,0, + 60, + 6H,0
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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, O, levels dropped by more than 25%.
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Biosphere 2: Addressing Multiple Grand Challenges
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Hillslope hydrology

Surface/subsurface
water flow paths
and connectivity

Microbial and
plant colonization

Biogeo-weathering and ecosystem dynamics
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Ocean System—Phase 3 Engineering a Resilient Reef

A “FRANKIN-
REEF”
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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

Energy Revenie Water . Food.
Production conservation Production
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International Collaborations

ARAVA Valley, southern Israel

CNRS

Mexico

UM6 Morocco

Sweden



THE UNIVERSITY OF ARIZONA

Biosphere 2
~ sIMOoC

Greenhouse Configuration

Energy Production / Consumption

Storage Levels

Biosphere2.org

280 m?/ 490 m?

o Free Space e Wheat ¢ Cabbage o Strawberry e Radish o

Inhabitants Status

Red Beet e Onion

€O, Production / Consumption

Air Storage 1

Oxygen (0,)

Carbon dioxide (CO,)
Nitrogen (N,)
Methane (CH)

Free hydrogen (H,)
Water (H,0) vapor

Water Storage 1

Potable

Urine

Waste (carries feces)
Treated

Nutrient Storage 1
Biomass (edible, inedible)

Nitrogen

Ntmospheric Monitors

0.390938 kg
0.43775 kg
6.33kg

106.20163 kg

671.268767 kg
3.463951 kg
2684.1375 kg
0.172428 kg
0.000261 kg
31.396042 kg
2554.107968 kg
99.757956 kg

0, (min. 8%):

CO, (max. 1%):

Potable Water (sans 3 days):
Food (sans 20 days):

Inhabitants:
i

19.799%
0.102%
2554.107968 kg
982.65708 kg

4/4
i

0.1022%
02 (0-3%)

0.0000%
H, (0-3%)

L Y
YA

0.9260%
H20 Vapor (0-3%)

0.0051%
CHg (0-3%)

-1x +
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