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Interfaces and Interactions In
Earth System Science Studies



Major Interfaces In Earth System
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MRBr RS (Rhizosphere)

« A dense and complex environment, in which plants
roots negotiate a shifting sea of stimuli, including
pathogenic and non-pathogenic microbes,
competing plant roots, various

Invertebrates, and a wide variety Tapro Fibrous o
of soil conditions.




* Plant roots play an active role in this environment, exuding
chemicals that change the soil’s pH, encourage symbioses,
ward off potential pathogens, and regulate the germination
and growth of competing plants, including their own
offspring. They in turn are acted upon

by various rhizosphere inhabitants.




Music In rhizosphere

e The complexity of these multitrophic interactions is almost
Impossible to replicate in the laboratory, as studies show
that the communication between two organisms within the
rhizosphere can be “overheard” and influence the
behavior of other organisms.

activities in soil - the porosphere
[After Beare et al, 1995)
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YEHE Wetlands
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Riparian Zone

The green ribbon of life alongside a stream or lake. This
ribbon is a mixture of vegetation types, which varies
greatly from place to place.

It connects the upland zone to the aquatic zone,
controlling the flow of water, sediment, nutrients, and
organisms between the two. Without a proper functioning
riparian zone, the other zones suffer;

Riparian vegetation along a desert stream may be small
and sparse while the vegetation along a mountain
stream may be tall and lush. g

The riparian zone is critical to the Hegl
and its surroundings environment. §ig
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« Encompasses the outermost surface of
the planet, from the vegetation canopy
to groundwater, and is exceptionally
vulnerable to human activity;

» NSF Hi3kBlr 54 ar Rl B R S




The
Critical Zone
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The Critical Zone: Where the Action Is

Upon their return from orbit, astronauts have often remarked on their profound sense of
the beauty, interconnectedness, and fragility of the planet Earth. From space, human
boundaries disappear and the global sweep of natural forces becomes apparent,
protected only by the thin blanket of the atmosphere.

Most of the life-sustaining processes on Earth — and, indeed, all living things — exist
in a narrow band close to the surface of the planet. Scientists have named this near-
surface environment "the Cntical Zone." In 2001, the National Research Council
defined the Critical Zone as the "heterogeneous, near-surface environment in which complex interactions
involving rock, soil, water, air, and living organisms regulate the natural habitat and determine the availability of

life-sustaining resources."




New Center of Crtical Zone
research in Delaware

e 2006--The University of Delaware has
announced the formation of a new Center
for Critical Zone Research, designed to
conduct basic research concerning the
Earth's life-sustaining, near-surface
environment, during a ceremony at the
Delaware Biotechnology Institute.



Role of Critical Zone research

* The primary mission of the center is to better
understand the complex chemical, biological and
physical processes that occur in the critical zone
and thereby to improve the environmental health;

e The state Is located at the center of one of the most
heavily populated regions of the United States and
IS seeing rapid growth in coastal and rural areas.

e That, coupled with industrial pollution and intensive
animal agricultural production, is placing increased
pressure on already fragile terrestrial and coastal
marine environments.



« An international Critical Zone Exploration Network;

e Systematic approach across a broad array of
sciences--including geology, soll science, biology,
ecology, chemistry, geochemistry, geomorphology
and hydrology--to study critical-zone processes,;

e Understanding and predicting responses to global
and regional change Is necessary to mitigate the
Impacts of humans on complex ecosystems and
ultimately sustain food production .
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Observing Systems
Global Earth Observation System of Systems
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2 IEe-5 % A B B HLEK:
Earth System Science and Earth
System Engineering

 Earth Bio-geo engineering
 Ecological Landscaping
 Ecological dam:
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