
LEO Overview
Since 2007 a team of interdisciplinary Earth scientists at the University of Arizona, in collaboration with 
colleagues from over 15 research institutions across the country, has been planning and designing 
an institutional Earth science experiment under the glass of Biosphere 2. To meet the challenge 
of predicting landscape-scale changes in Earth system behavior under climate change, the new 
large-scale and community-oriented scientific infrastructure – the Biosphere 2 Landscape Evolution 
Observatory (LEO) - is designed to facilitate investigation of emergent structural heterogeneity that 
results from the coupling among Earth surface processes by rapidly iterating dense experimental 
measurements with development and validation of coupled computational models. The primary 
scientific objectives are to quantify interactions among hydrologic partitioning, geochemical weathering, 
ecology, microbiology, atmospheric processes, and geomorphic change associated with incipient 
landscape development.

LEO consists of three large (333 m2) convergent landscapes, constructed inside a 1,800 m2 
environmentally controlled facility at Biosphere 2 (See http://leo.b2science.org for complete details). 
These engineered landscapes contain 1 m of homogeneous basaltic loamy sand soil that will undergo 
chemical, ecological, and physical changes through geomorphic processes, abiotic and biotic 
weathering, and precipitation of new mineral phases. Each landscape contains a dense sensor network 
capable of resolving meter-scale lateral heterogeneity and sub-meter-scale vertical heterogeneity in 
sediment mass, water, energy, and carbon states. The sensors permit observation of these states 
to a level of detail impossible in natural field settings, and in landscapes with well-known internal 
structure and initial conditions. In situ solution and gas samplers allow for quantification of geochemical 
solute dynamics, and facilitate the use of chemical tracers to study water movement and spatio-
temporal evolution of geochemical reactions. Each ~550 t landscape is a weighing lysimeter capable 
of measuring changes in total system mass at the 0.02% level, facilitating the real-time water and 
energy partitioning at the hillslope scale. Each landscape has a rain system that allows application of 
precipitation at rates between 3-45 mm h-1 in spatially homogeneous or heterogeneous patterns, and 
with enough capacity to produce hydrological steady-state conditions or to run complex hyetograph 
simulations. The precipitation water supply storage system is designed to facilitate the addition of 
tracers in constant or time-varying rates.

The Biosphere 2 LEO team is looking forward to having you join us for this memorable event.  
Participation is free of charge, including on-site lodging at the Biosphere 2 Conference Center. The 
facilities of the B2 Conference Center comprise a Campus Village of 28 rustic Santa Fe-style houses 
holding 106 double-capacity sleeping rooms and a number of offices. Complete with in-suite kitchens, 
living areas, and high-speed internet access, the 3-5 bedroom casitas are all in easy walking distance 
and provide the perfect place to socialize in between or after meetings.



Thursday, November 29 – B2 LEO Commissioning 
2:00 – 2:45 PM Welcome and Remarks
2:45 – 3:00 PM Video: “Building a Unique Earth Science Experiment Under the Glass”
3:00 – 4:00 PM Hillslope Talks

Efi Foufoula-Georgiou, University of Minnesota, Earth Surface Dynamics
Oliver Chadwick, UC Santa Barbara: Hillslope Biogeochemistry
Russell Monson, University of Arizona: Hillslope Ecology
Bill Dietrich, UC Berkeley: Hillslope Geomorphology

4:00 – 5:00 PM LEO Tours
5:00 – 6:00 PM Reception
6:00 PM  Dinner

Friday, November 30 – B2 Board Meeting
7:00 - 8:30 AM Buffet Breakfast at Biosphere 2 Cafe
9:00 - 9:30 AM Welcome, Introductions and Overview: Henry Pollack, Joaquin Ruiz, Peter Troch
9:30 - 10:30 AM Opening the Windows: Developing National and International Partnerships in

Research Initiatives
    (Panel Discussion led by Anthony de Souza and Peter Troch)  
10:30 - 10:45 AM Break
10:45 - 12:00 PM Expanding the Impact: Developing a Scope for Education and Outreach at 
   Biosphere 2 in the Next Decade
    (Panel Discussion led by James Gentile and Pierre Meystre)  
12:00 – 1:15 PM Lunch
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