
2018/12/7 Article | Soil and Water Research

https://www.agriculturejournals.cz/web/swr.htm?volume=3&firstPage=S89&type=publishedArticle 1/2

Open Access CAAS Agricultural Journals Soil and Water Rese

Search authors, title, keywords,…caas journals  home page  about us  contact us  subscription  login

▾

▾

▾

▾

▾

▾

▾

▾

▾

▾

▾

▾

▾

▾

Table of Contents

In Press

Online First

Article Archive

SWR (13) 2018

SWR (12) 2017

SWR (11) 2016

SWR (10) 2015

SWR (9) 2014

SWR (8) 2013

SWR (7) 2012

SWR (6) 2011

SWR (5) 2010

SWR (4) 2009

SWR (3) 2008

Issue No. 1 (1-39)

Issue No. 2 (41-79)

Issue No. 3 (81-182)

Issue No. 4 (183-240)

Special Issue No. 1

SWR (2) 2007

SWR (1) 2006

Editorial Board

Ethical Standards

For Authors

Author Declaration

Instruction for Authors

Submission Templates

Copyright

Guide for Authors

Fees

Submission/Login

For Reviewers

Guide for Reviewers

Reviewers Login

Subscription

Entropy production by evapotranspiration and its
geographic variation

A. Kleidon

https://doi.org/10.17221/1192-SWR

Citation: Kleidon A. (2008): Entropy production by evapotranspiration and its geographic

variation. Soil & Water Res., 3: S89-S94.

download PDF

The hydrologic cycle is a system far from thermodynamic equilibrium that is characterized

by its rate of entropy production in the climatological mean steady state. Over land, the

hydrologic cycle is strongly affected by the presence of terrestrial vegetation. In order to

investigate the role of the biota in the hydrologic cycle, it is critical to investigate the

consequences of biotic effects from this thermodynamic perspective. Here I quantify

entropy production by evapotranspiration with a climate system model of intermediate

complexity and estimate its sensitivity to vegetation cover. For present-day conditions, the

global mean entropy production of evaporation is 8.4 mW/m /K, which is about 1/3 of the

estimated entropy production of the whole hydrologic cycle. On average, ocean surfaces

generally produce more than twice as much entropy as land surfaces. On land, high rates of

entropy production of up to 16 mW/m /K are found in regions of high evapotranspiration,

although relative humidity of the atmospheric boundary layer is also an important factor.

With an additional model simulation of a “Desert” simulation, where the effects of

vegetation on land surface functioning is removed, I estimate the sensitivity of these

entropy production rates to the presence of vegetation. Land averaged evapotranspiration

decreases from 2.4 to 1.4 mm/d, while entropy production is reduced comparatively less

from 4.2 to 3.1 mW/m /K. This is related to the reduction in relative humidity of the

atmospheric boundary layer as a compensatory effect, and points out the importance of a

more complete treatment of entropy production calculations to investigate the role of

biotic effects on Earth system functioning.
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