Exergy and ecological services in reservoirs
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1. Introduction

The search for ecological indicators is at present
a relevant task of environmental managers. Since the
ecosystem is a complex system it is not easy to find good
ecological indicators that can give information on ecosystem
integrity. According to von Bertalanfly (1952) the evolution
of ecosystems as complex systems is characterised by four
major attributes:

e Progressive integration (between the different

species of biota, climate hydrology);

* Progressive differentiation and specialisation as

the biotic diversity evolves;

* Progressive mechanisation — including numbers of

feedback and regulation mechanisms; and

e Progressive cooperation and growing adaptation

of other components of the ecosystems.

Constanza (1992) summarises the concept definition
of ecosystem integrity as the following:

* Homeostasis;

¢ Absence of disease;

* Diversity or complexity;

e Stability or resilience;

* Vigour to growth; and

» Balance between system components.

Exergy expresses the biomass of the system and the
amount of genetic information incorporated in it. Accordingly
to Jorgensen and Svirezhev (2004) ecosystems attempt
to develop towards a high level of exergy. Since exergy
expresses biomass and information (the level and quality
of information), it is useful to consider that the range and
diversity of ecological services (Periotto and Tundisi,
2012) of the reservoirs and their watersheds is dependent
on the exergy such as shown in Figure 1.

If this is true, the more stable and diverse the ecosystem
with more efficient ecohydrological mechanisms (Zalewsky,
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Figure 1. Possible relationship between exergy and diversity
in ecosystems.
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2002), the higher will be the exergy and the diversity and
value of services of the ecosystem offered for human well-
being. Reservoirs offer a wide range of ecological services
for human well-being, from hydroelectricity, water supply,
navigation, recreation, tourism and recreation for fisheries
and aquaculture (Tundisi and Matsumura Tundisi, 2008).
When they stabilise after construction, the buffer capacity
of reservoirs and their resistance to perturbation depends
upon its ecohydrologicalmechanisms based on diversity
and integrity of the watershed reservoir relationship.
(Tundisi et al., 2008a,b).

For its maintenance, the ecosystem must produce
entropy and disorder. However the energy flowing through
the system may be able to cover this disorder resulting in
increased information and order in the system. The higher the
accumulated information the higher the diversity and value
of ecosystem services offered. In the next steps,research
work will be developed in this line of investigation.

References

CONSTANZA, R., 1992. Toward an operational definition of
ecosystem health. In: CONSTANZA, R., NORTON, BG. and
HASHELL, BD. (Eds.). Ecosystem Health. Washington: Island
Press. p. 239-256.

JORGENSEN, SE. and SVIREZHEV, Y., 2004. Toward a
thermodynamic theory for ecological systems. Elsevier. 366 p.

PERIOTTO, AN. and TUNDISI, JG., 2012. Ecosystem Services of
UHE Carlos botelho (Lobo/Broa): new approach for management
and planning of dams multiple-uses. In press.

TUNDISI, JG. and MATSUMURA-TUNDISI, T., 2008. Limnologia.
Sdo Paulo: Oficina de Textos. 631 p.

TUNDISI, JG., MATSUMURA-TUNDISI, T. and ABE, DS.,
2008a. The ecological dynamics of Barra Bonita reservoir:
implications for its biodiveristy. Brazilian Journal of Biology,
vol. 69, no. 4 suppl., p. 1079-1098. http://dx.doi.org/10.1590/
S1519-69842008000500015

TUNDISI, JG., MATSUMURA-TUNDISI, T. and TUNDISI,
JEM., 2008b. Reservoirs and human well being:new challenges
for evaluating impacts and benefits in the neotropics. Brazilian
Journal of Biology, vol. 69, no. 4 suppl., p. 1133.1135. http://
dx.doi.org/10.1590/S1519-69842008000500020

VON BERTALANFLY., L., 1952. Problems of life. New York:
Wiley. 240 p.

ZALEWSKY, W., 2002. Ecohydrology — Integrative Science for
Sustainable water, environment and society. Ecohydrology and
Hydrobiology, vol. 2, no. 1-4, p. 3-10.

979


http://dx.doi.org/10.1590/S1519-69842008000500015
http://dx.doi.org/10.1590/S1519-69842008000500015
http://dx.doi.org/10.1590/S1519-69842008000500020
http://dx.doi.org/10.1590/S1519-69842008000500020




