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Soil degradation and Soil quality: Soil functions and

Land Use

Johan Boumat®

1 b
Em.Professor of Soil Science, Wageningen University, The Netherlands

Processes resulting in soil degradation are by
now generally well known after decades of re-
search and so are management measures needed
to avoid or combat degradation effects. However,
lack of an effective communication tool, such as:
a clear and transparent measure for soil quality,
has hgmpered the creation of a feeling of urgency;
in society when dealing with soil degradation and
its effects. The seven soil functions, proposed by
the EU in its Soil Protection Strategy of 2006, may
_be helpful to define quality measures as n;ill be
|I|‘ustrated for function 1, expressing water-limited
l?lomass production as a ratio of potential produc-
t_lcm: Communication is also likely to benefit fram
Ilnkujg soil functions to the concept of ecosystem
services which gains prominence in policy circles.
Thus, soil expertise can be more effectively linked

to the policy arena. Soil functions should not only
be defined for actual but also for potential con-

Correspondence
Email: johan.bouma@planet.nl
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fjillons which are most relevant when consider-
ing ecohydrology as a function of climate change
Then, scenario analysis by modelling, cnnsider;
ing the effects of alternative forms of land use, is
needed. Here soil science faces the risk that oth-
ers use soil databases and pedotransferfunctions
for their models bypassing soil expertise. Soil sci-
entists should therefore close the knowledge chain
proving the relevance of soil research.Even though
the advantages of introducing certain forms of land
use to avoid or combat soil degradation can of-
ten be well demonstrated, nothing may happen in
practice because of economic, social or political
qonstraints, A plea will therefore be made for ac-
_llvg engagement of at least some soil scientists
in implementation practices to ensure that real-life
exa_mples of effective soil management in terms of
avoiding soil degradation can be demonstrated,
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Global Change and Geopolitics of Natural Resources

Nelson Lourenco, Carlos R. Machado®

1 Rector of Universidade Atlantica;

Chair of the Portuguese National Committee for IGBP / Global Change;

Chair of the European Alliance of Global Change Research Committees.

Contacts: Institute de Investigagio Cientitica & Tecnolégica da Universidade Allantica.
Antiga Fabrica da Polvora de Barcarena, £730-036 Barcarena, Portugal.

Telephone: +351 214398226
2 Resparcher of the Institulo de Investigagdo Cienti

fica e Tecnologica da Universidade Allantica.

Anliga Fabrica da Pélvora de Barcarena. 2730-036 Barcarena, Portugal.

Telephone: +351 214388227,

In the last five millennia, the global climate sys-
tem has been relatively stable. But, when climate
changes significantly, or the environmental con-
ditions degrade to the point in which necessary
resources are not available, the tensions experi-
enced by societies may lead them to a breaking
point. Europe and the rest of the World are in a pe-
riod of transition: a global financial crisis, a global
energy crisis, a global food crisis, new centres of
power and leadership emerging outside of Europe.
In this context, Global Change is a process that is
producing increasing pressures on society, making
sustainability the biggest challenge for the society
of the twenty-first century.

Sustainability is an open and multidimensional
concept, which stimulates many different indivi-
dual and collective, public or private, actors to
seek a sustainable balance between production,
consumption and preservation and regeneration of
human and natural resources. The pursuit of sus-
tainability, as a process of soclal change, requires
different actors to cooperate, it generates different
types of conflicts, and forces significant changes
in terms of cultural values, in the production and
consumption models, and in the governance sys-
tems (Lourenco and Machado, 2005).

Therefore, Global Change has an important

geopolitical dimension, which results mainly from
the fact that the consequences of environmental
change are neither equal nor equitable between
regions or countries (Barnett, 2007), and it is be-
coming increasingly evident that Global Change
has a potential to disrupt the capacity of political,
social and economic systems to adapt to change.

When analysing national security issues, sta-
bility is a main objective. Maintaining the stability
within and between nations is often a means of
avoiding large-scale military conflicts. Today, the
capacity of the Earth (ecosystems and social, eco-
nomic and cultural systems) to support human
activities is being largely exceeded, creating an
unstable situation that, in some regions, may be
critical.

In the framework of conflict analysis, Global
Change should be considered in terms of the
nature and extent of the environmental stress it
produces. This environmental stress is the re-
sult of two main factors: the scarcity of renew-
able natural resources; and the degradation of the
quality of renewable natural resources resulting
from increased human interaction with ecosys-
tems. This interaction makes it increasingly more
difficult to distinguish between natural and anthro-
pogenic environmental changes. Unsurprisingly,
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tljese two factors are strongly interconnected: e
vironmental degradation may worsen the sca.rci?-
and tensions over the distribution and access tg
resources, while the scarcity of a natural resource
can degrade its quality by overexploitation (Lietz-
mann and Vest, 1999).

‘ The analysis of the relationship between en-
vironmental stress and conflict must take | t
acqqunt that environmental stress interacts v:iiﬁ
pqhhcah social and economic factors, and that
th{s evolves through several stages befé)re conflict
arises. The main consequences of environmental
stress (poverty, food insecurity, the spread of di
sease_conditfons, migration or refugee movemem'
and qlsruption of social and political inslilutions?
can, in a given adverse socio-economic and
:lg;[:al_conlexi, contribute to conflicts, which ir?c.;

. )
men;:rzt:g::.ner can also lead to greater environ-

. Similar levels of environmental stress may ha
dﬁffe_rent consequences on the level of cunfsfict i‘:i
tensﬁy. Thus, to evaluate the potential for conflict
associated with environmental stress it becom .
necessary to analyze the socio-econo;ﬂlc and o?f
tical context. In countries with strong governmgnt|
and which are socially cohesive, even tense dis?
p_uies can be solved peacefully. However, in coun
trleg with fragile governments or with weai( su ;
basis, the lack of resources is often a signif'?r?:rl
factor for internal or external conflict and instabililr;'

References:

Although, the competiti
: h, petition for resources d
not immediately trigger violent conflict, and not)::;-3
tcl:er;tl \;:;asros have b;en waged solely because of na
urces, there are a number of evi :
that degradation of drinki oy i
inking water, lo f
land, decline in food i A Her |
, production and increase |
: e
:he frquency of environmental disasters can leatiI
0 massive e_conomic losses and large migration,
thus generating tension and conflict, %

In fact, conflicts resulting fr igrati
triggered by voluntary or forc?ed ggpl?é?aﬁi%? afg
gan be based on internal or cross-border mi .
tions. The voluntary migration can be inducec?rlg}
structural changes such as persistent drought !
ilpods and soil erosion (desertification) Fo?c S1:1
df_splace_ment Is often associated with Iar.ge ind .
trial projects, mining, construction of da o
forestation plans, -

_ In the absence of empirical evidence cong
ning the more alarmist scenarios of Homer-Di .
(2091) anq Michael Klare (2002) who foresgon
an increasing likelihood of violent conflict or wBn
among states because of natural resources it s
r,_'ertam that nowadays, the depletion and de ;aJd -
tion of natural resources is a fundamental fsg:u ?"
the flramewnrk of global security. Therefore. ?hm
way in which scarce resources can insligate:: :
flict or foster peaceful cooperation it is stillano 2
question that needs to be considered as part f?ﬁn
new Governance for Sustainability. i
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Resistance, resilience and community dynamics in

fluvial ecosystems disturbed by contrasting
hydrologic conditions: The case of mediterranean-

climate streams

Avital Gasith!,Y. Hershkovitz!

! Department of Zoology, Faculty of Life Sciences,
Tel-Aviv Universily, Tel-Aviv 69978, Israel

Ecological disturbances are defined by their
physical effect and/for by their impact on the biota.
Such disturbances may modify habitat structure,
conditions and resources to the disadvantage of
pre-disturbance resident biota, killing organisms
or threatening their well-being and, in so doing,
madifying community organization. Most natural
disturbances are non-catastrophic (i.e. some resi-
dent biota survive) and act as strong evolutionarily-
selective forces.

We review how stream communities respond to
natural contrasting hydrologic disturbances typical
of mediterranean-climate streams (mcs; Mediter-
ranean denotes Mediterranean basin only). Glo-
bally, there are five mediterranean-climate regions
(med-regions; Mediterranean Basin and parts of
coastal California, Chile, South Africa and Aus-
tralia). They are characterized by a seasonal
precipitation pattern of a water surplus in win-
ter and strong water deficit in summer. Rainfall
amounts vary among these regions, being low-
est in the semi-arid ones (annual average < 500
mm). Rainfall also varies among years, ranging
from extremely wet to extremely dry years, which
alternate inter-annually in unpredictable succes-
sion. This precipitation pattern produces the mcs
seasonal, sequential, contrasting hydrologic dis-
turbances in the form of flooding and desiccation.

Floods are discrete pulse events, abruptly af-
fecting habitat condition and community structure;

whereas droughts are often ramp-shaped events
that gradually intensify as desiccation and water
drawdown progresses. However, once flow con-
nectivity is disrupted, the drying impact on com-
munities isolated in pools may be abrupt.

Most fluvial ecosystems experience natural hy-
drologic changes of high or low flows emanating
from flooding and desiccation. In mes, differen-
ces in precipitation combined with varying suc-
cessions of wet and dry years result in temporal
and spatial variability of water permanence, ran-
ging from perennial, through intermittent, to quasi-
ephemeral flow. Manifestation of these contrasting
flow disturbances is greatest in the more arid med-
regions due to high desiccation pressure and low
waler permanence.

During evolution, the biota of disturbed ecosys-
tems (such as mes) acquires adaptive traits that at-
tune their populations to their environment. Some
organisms in affected sites may die off and their
populations be decimated; while others may en-
dure a disturbance or avoid it. Organisms avoiding
disturbance may be displaced from a disturbed
site (e.g. washed downstream by floods and survi-
ve), or use behavioral and life-history adaptations
for a timely move to more protected sites, within
or outside their resident ecosystem (internal or
external refuges). Endurance and avoidance re-
sponses are generally recognizable as different
forms of resistance to environmental stresses.

Climate Change, 2011
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