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*-? Ecological Complexity and Sustainability: Challenges and Opportunities for 21+ Century’s Ecology

NPS Svuth Forida Natwral Resource Conter, Everglodes National Park 950 N, Krome Avenue
Homestead. Florida 33030

Simple minds of humans nceessitate simplification in ccologicul studies.

Nevertheless, simplification is challenging, particularly in the studies of
the mechanistic links of processes and patterns. This presentation
uses the studies in the Everglades to show how simple or complex
processes determine the simplicity and complexity in patterns, the
challenges, and new approaches.  First, simple processes can generate
simple patterns.  For example, abiotic environmental factors can sct
constraints on the abundance and distribution of populations. In the
studics of these constraints, biological complexity is often hidden and
unmecasured. nevertheless, can causc biases in quantification of these
constraints.  We used quantile regression to quantify hydrological
constraints on the Cape Sable Seaside Sparrow, Ammodramus
maritimus mirabilis, in order to uvoid the hiases that traditional
statistical methods would bring about.  Second, simple processes can
generate complex patterns.  For exumple, simple nonlincar processes
can generate multiple steady states, threshold effects, and hysteresis.
This occurs in the periphyton dominated freshwater slough ecosystem,
because of a simple Grinnellian niche response to phosphorus and the
phosphorus removal cffeet of periphyton.  We used multiple model
selection methods to evaluate the multiple steady stales hypothesis.
Often, relatively simple ecosystems show instable, unpredictable, and
thus complex behaviors. Third, simple pallerns may require
complex mechanisms to generate and maintain, such as trophic
cascades.  We found an escalated trophic cascades exist in the grazer
chain in a detritus-based food web, due Lo the hidden detrital cnergy
shunt,  Fourth, complex processes also cun generate complex patterns.,
| proposed the nonlinear pulse ransmission hypothesis: a trajectory
trophie cuscade may operate to influence the pulse transmission across
trophic links in the marsh aquatic food web. The hydrological pulses
and particularly  dry-outs produce and maintain  oscillations in
producers and consumers, a significant detrital support to predators
allows an escalated top-down control on herbivores, and the weak
herbivory link disengaged primary producers from trickle-down of
consumer oscillations.  As a result, the hydrological pulses transmitted
through the trajectorics of primary producers, then offset, resonated, or
intruded by trophic oscillations, to produce complicated patterns in
primary consumers und predators. These case studies suggested that
we need a meta-frame modeling approach with hierarchical and
modular design und model-based statistics w simplify our conceptual
framework, Lo characterize complexity, und 10 penerate alternative
models and hypotheses, to characterize uncertainty, and to develop
predictive ecology
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Under the EU Biofuels Directive (Directive 2003/30/EC) a series of
initiatives have been undertaken across the EU-member states to
increase the proportion of hiofuels used in transport. These initiatives
have raised concerns regarding the sustainability criteria associated
with the use of biofuels in all stages in the supply and use chain, The
usc of bivfuels is related to the increase of local rural activities,
environmental concerns, a secure fuel market to reduce oil dependency
and the observation of international wgreements to reduce GHG.
However, several environmental, economic and social issucs have been
raised about the production and use of ethanol.This paper presents
some of the sustainability criteria designed on the basis of an ongoing,
project in Europe, the BEST (Bioethanol for Sustainable Transport).
This project entails an extensive substitution of fossil fuels (petrol and
diesel) with bioethanol, and aims to lead 1o a market breukthrough. The
sustainability performunce is based on sclected indicators of
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sustainability designed for a specific framework. Preliminary results
are presented using the data gathered from the first ycar of
implementation of the project. The framework is also based on the
ongoing review of agricultural compliance in Furope rcgarding
bioenergy crops and environmental compliance, along with (rade
considerations on hionergy crops grown in developing countrics, T hese
results ure expected to contribule (o an initiative for selling
sustainability standards and a certification system in Europe.
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The general characteristics of an urban system can he described using
patierns which are visible at macro level thanks to interaction between
parts of the system at a micro level. An ecosystemic approach to
studying cities suggests we should achieve a holistic vision of urban
systems. In the case of the city and society, and bearing in mind this
new viewpoint, this study focuses on the configuration of interaction
belween single parts, for cxample between individuals, and between the
parts and the whole. This conliguration is the tangible example of the
urganisation of the system; 1l is changeable and in perpetual motion.
The first stage attempls o visualise the paticrns of the city’s social
dynamics. A recent study, called Mobile Landscapes, was carried out in
collaboration with un Italian telecommunications company. While
exploiting new technigues developed for mobile phone systems, this
study presents a spatial analysis of social dynumics in urban areas.
These techniques are based on mobile phone uwctivity data that were
geo-referential und represented in a series of maps in order to provide
instant informution on the intensity of human activity in any particular
city. A case study was developed in the metropolitan area of Milan.
Telephone traffic data was monitored [or each antenna (cell); the latter
recorded the number of users connected while they make a call. Bused
on the information reccived regarding the position and activity of
mobile phone antennas, it 1s possible to monitor daily varations and
how these variations change over time. Based on the statistics, we are
in a position 1o presume that the telephone traffic in a certain region is
indicative of the ctfective population density and its variation in 24
hours. Variations in telephone traffic, monitored in time and space,
portray city life based on people’s actual movements and how they use
space and infrastructures. Different ways of using urban space can be
monitored and measured over time. There are many possible ways in
which this tool can be used to manage, program and solve practical
problems in & cily because this technique 1llustrates overall behaviour
and recognises any disturbances, perturbations or fluctuations that can
cause the results to vary. The Mobile Landscapes projects is an
opportunity v understand the mutating complexity of cities, It is based
on temporul rather than spatial patterns and for this reason refers o a
new paradigm for urban studics.

FACULTATIVE ONTOGENETIC NICHE SHIFTS AND
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In many fish populations, interaction and demographic parameters are
often stage struciured in that ontogenctic niche shifts are associated
with maturation. The resulting competition operating within but not
between  stuges promotes  bistability of equilibrium  density. The
alternative stable states predicted by structured population models with
pure inlra-stage competition suggesl the existence of fish populations
with either low or high (overcrowded) equilibrium densily, as
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Abstract:

The general characteristics of an urban system can be described using patterns which
are visible at macro level thanks to interaction between parts of the system at a micro
level [1]. An ecosystemic approach to studying cities suggests we should achieve a
holistic vision of urban systems.

In the case of the city and society, and bearing in mind this new viewpoint, this study
focuses on the configuration of interaction between single parts, for example between
individuals, and between the parts and the whole. This configuration is the tangible
example of the organisation of the system; it is changeable and in perpetual motion [2].
The first stage attempts to visualise the patterns of the city’s social dynamics.

A recent study, called Mobile Landscapes, was carried out in collaboration with an
Italian telecommunications company. While exploiting new techniques developed for
mobile phone systems, this study presents a spatial analysis of social dynamics in urban
areas. These techniques are based on mobile phone activity data that were geo-
referential and represented in a series of maps in order to provide instant information on
the intensity of human activity in any particular city.

A case study was developed in the metropolitan area of Milan. Telephone traffic data
was monitored for each antenna (cell); the latter recorded the number of users connected
while they make a call. Based on the information received regarding the position and
activity of mobile phone antennas, it is possible to monitor daily variations and how
these variations change over time. Based on the statistics, we are in a position to
presume that the telephone traffic in a certain region is indicative of the effective
population density and its variation in 24 hours.

Variations in telephone traffic, monitored in time and space, portray city life based on
people’s actual movements and how they use space and infrastructures. Different ways
of using urban space can be monitored and measured over time. There are many
possible ways in which this tool can be used to manage, program and solve practical
problems in a city because this technique illustrates overall behaviour and recognises
any disturbances, perturbations or fluctuations that can cause the results to vary [2, 3].
The Mobile Landscapes projects is an opportunity to understand the mutating
complexity of cities. It is based on temporal rather than spatial patterns and for this
reason refers to a new paradigm for urban studies [4].
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