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| andscape Evolution Observator
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Biosphere 2
Landscape Evolution Observatory
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v ISR e B s in Earth system behavior, the University of
///,\; \T S d community-oriented scientific facility — the
L Ve Lﬁ_%;.ﬁ b b= , , , TN :
1 IS B imary scientific objectives are to quantify
" eathering, ecology, microbiology,
ed with incipient hillslope development. The
; ergent structural heterogeneity that results from
iterating dense experimental measurement with
d al models.
@ LEO con side a LEO also provides a physical comparison to computer models that are
dLiC 5,000 m? en capes designed to predict interactions among hydrological, geochemical,
contain 1 meter s loamy sand atmospheric, ecological and geomorphic processes in changing
=51 Gzl clesae i that will undergo phy anges over many climates. These computer models will be improved by comparing their
s Sfiralis years. Each landscape contains a e sensor and sampler network predictions to physical measurements made in LEO. The main focus of our
capable of resolving meter-scale lateral heterogeneity and sub-meter scale iterative modeling and measurement To meet the challenge of predicting
and<cape vertical heterogeneity in moisture, energy and carbon states and fluxes. The landscape-scale changes in Earth system behavior, the University of Arizona
. density of sensors and frequency at which they can b lows for has designed and constructed a new large-scale and community-oriented
measurement to be made that are impossible i ings. scientific facility - the Biosphere 2 Landscape Evolution Observatory (LEO).
Or's {Decage b - . Embedded solution and gas sam The primary scientific objectives are to quantify interactions among
ater potential sensa biogeochemical process t very hydrologic partitioning, g/egc’hemical weathering, ecology, microbiology,
. Jter sample dense spatial s atmospheric processes, and geomorphic change associated with incipient
e Elgleie in hillslope developrt)eﬁt. The infrastructure is designed to facilitate investigation
- total system of emergent str/ué’cural heterogeneity that results from the coupling among
viEIterln el (s Ee atis - cm of precipitation). g of hydrological Earth surface processes by rapidly iterating dense experimental measurement
g ace hea plate partitioning at the hillslope scale. Each hillslope has an engineered rain system \ with development and validation of coupled computational models. cycle is
omodraphy probe capable of raining at rates between 3 and 45 mm/hr in a range of spatial to use rapid data assimilation to facilitate validation of newly coupled

patterns. The rain systems are capable of creating long-term steady state
conditions or to run complex hyetograph simulations. Th/e,,,preci’b/i;cation water
supply storage system is flexibly designed in order to facilitate addition of
tracers in constant or time-va rying rates/toa”ﬁy of the th re/e,hi/l\l\slopes.

These landscapes are belng studled in replicate as”bare soil” for an initial
period of several years. During this time investigations will focus on
hydrologlcal processes, surface modification by rainsplash and overland flow,

and patterns of geochemical weathering, emergent non-vascular and ;
microbial ecology, and the development of carbon and energy cycles W|th|n
the shallow subsurface. After this initial phase, heat- and drought-tolerant

is expected to change how water, carbon, and energy cycle through the
landscapes, with potentially dramatic effects on co-evolution of the physical
and biological system:s.
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hillslope-scale fluid transit times, evolution of moisture state dIStrIbUtIOn{ rates

vascular plant communities will be introduced. Introduction of vascular plants

open—;durce Earth systems models. Some of these models include the
NOA/H’-MP land surface model, the CATHY hydrological model, and the
PHBEEQC geochemical model.
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