How does Earth System Sciences (ESS)
Evolve ?

Earth system sciences

e Earth System Science (ESS) is a rapidly emerging transdisciplinary endeavour aimed at
understanding the structure and functioning of the Earth as a complex, adaptive system.(Will

Steffen et. al. 2020)

e Transdisciplinary endeavour
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mathematics, physics and chemistry suffused into all of these
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The development of ESS is the evolution of humans understanding of global change.
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History of Earth system sciences
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Fig. 2 | The NASA Bretherton diagram of the Earth System. The classical, simplified depiction of the
Earth System and its interactions. The focus is on the interactions between the geosphere and the bio-
sphere, with human forcings represented as an outside force affecting the geosphere—biosphere system.
Reproduced with permission of National Academies Press from NASA (1986) Earth System Science
Overview. A program for global change. Prepared by the Earth System Sciences Committee, NASA
Advisory Council. 48pp. (REF."), permission conveyed through Copyright Clearance Center, Inc.
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One result from NASA ESSC is The Bretherton diagram, which epitomized the rapidly growing field of
ESS through its visualization of the interacting physical, chemical and biological processes that
connect components of the Earth System and through the recognition that human activities were a
significant driving force for change in the system.
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