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1. Recordar é preciso (1972-2012)
(1979) (1987) (1992)

2. O que realmente interessa ?

a) Pegada Ecologica;
b ) fBonteras planetarias o ;
C) 21 guestOoes emergentes .

3. Um novo valor/ideal
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a) *Pegada Ecologica™

www.footprintnetwork.org

A Since the 1970s, humanity has been in
ecologicalovershootwith annual demand on resources
exceeding what Earth can regenerate each year

A It now takes the Earth one year and six months
to regenerate what we use In a yeatr.

A We maintain this overshoot Hiquidatingd KS 9 I N
resources. Overshoot is a vastly underestimated threat
to human welbeingand thehealth of the planetand one
that is not adequately addressed.
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LATEST NEWS & HIGHLIGHTS

** Panel: Bringing Ecological
Footprint Data to the
Population Debate

» Global Footprint Network
Named One of World's Top
100 NGOs

*» UNEP FI Helps Link Finance
and Ecology

»

v

Public Comment Open for the
2012 Ecological Footprint
Standards

More News »

RECEIVE OUR NEWSLETTER )

DONATE NOW »







b) *Fronteiras planetarias™®

www.stockholmresilience.org
/planetary-boundaries

Tipping towards the unknown

A Researchers propose critical planetary
boundaries, transgressing them could be
catastrophic. But there is hope.

A Rockstrometal.a! &1 FS 2 LISNJ
K dzY | yMalugesiel, 24set09, p.473

AY



Nature461¢ 24set09 p. 472475

nature Vol 461/24 September 2009

FEATURE

A safe operating space for humanity

Identifying and quantifying planetary boundaries that must not be transgressed could help prevent human
activities from causing unacceptable environmental change, argue Johan Rockstrom and colleagues.

Ithough Earth has undergone many
Aperiods of significant environmen- » B SUMMARY

tal change, the planet’s environment (‘ o New approach proposed for defining preconditions for human
has been unusually stable for the past 10,000 development
years'”. This period of stability — known to I 4 ' o Crossing certain biophysical thresholds could have disastrous
gfeollc.>glst as thg Holocene — has seen human | ) - consequences for humanity
civilizations arise, develop and thrive. Such | |= = == == _ 06 of nine interlinked planetary boundaries have already been

stability may now be under threat. Since the

overstepped
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Tipping towards the unknown

Researchers propose critical planetary boundaries, transgressing them
could be catastrophic. But there is hope.

New approaches are needed to help humanity

deal with climate change and other global Relevant info
environmental threats that lie ahead in the 21st
century. A group of 28 internationally renowned e Rtiere fasitios Planetary boundaries| b
en [] ctisle S od o S
—
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n Not all :
subsystems on Eartrave

welldefined thresholds
although human actions that
undermine the resilience of ” C

processes or subsystems...



OXFAM-2012:

Um espaco seguro e justo para a humanidade

Tabela 2. Quao proximo estamos do limite ambiental maximo? Uma pimaira
avaliagdo baseada nas nowve fronteiras planetarias

Processo do Parametros Fronteira Status atual Valor pré-
sistema-Terra proposta (de 200%) industrial
Mudanca Concentracdo atmosférica de 250 387 a0
climatica dioxido de carbono (partes por
milhao em wolume)
Mudanga no forcamento radiativo
{watts por metro guadrado) 1 1.5 o
Taxa de perda Taxa de exunc,ao (niumerc e 10 =100 o.1—1
da especies pormllhao de especies
biodiversidade por ano)
Ciclo do Quantidade de nitrogénic removida a5 121 o
nitrogénio da atmosfera para uso humano
(milhoes de tonsladas por anao)
Ciclo do Quantidade de fosforo fundo para 14 85095 -1
fosforo os oceanos (milhtes de tonsiadas
por ano)
Destruigiao da Concemragao die ozonio {unédade 278 283 290
de ozonio
Acidificagio Estado de saturac3do global media > 75 220 3. 44
dos oceanos de aragonitse na superf'c-e da agu=
do mar
Uso global de Consumao de 396‘3 doce por 4.000 2,800 215
agua doce humanos (km™ por amo)
Mudanga no Percentual de cobertura do solo 15 11.7 ba s
uso da temra global conwertida em temra para
producdo agricola

Concentragao Concentracio de particulas em A sar determinads
de aerossol geral na atmosfera, em uma base

atmosférico regional

Poluigao Ex.: quantdade emitida. ou A ser determinada




Quéo praximuestiaros dasafsdreiisas

Fronteira | Status atual | Pré-Industrial
Proposta | (de 2009) Valor
CO2 350 387 280
oo | :
e 110 >100 | 0,1¢l
N removido 35 121 0




Ciclo do Nitrogénio

Fixacao

Nltrogénlo na atmosfora
(N,)...

DS

Bactérias
@ desnitri-
ficantes

Bactérias fixa- @ /] 5
doras de Nz nos )
- (NO3")

noédulos de raizes

de leguminosas Decompositores
(lungoa o bactérias ‘
e anaerébicas)

Bactérias
Amonificacao Nitrificacao nitrificantes

Amoénia
~) vy L) 2N o

Bactérias fixadoras Bactérias
de N: no solo nitrificantes

Ciclo do nitrogénio ou ciclo do azoto &3



BioScienceAbril 2003, v.53, n.4, 346

R Articles
The Nitrogen Cascade

JAMES N. GALLOWAY, JOHN D. ABER, JAN WILLEM ERISMAN, SYBIL P SEITZINGER, ROBERT W. HOWARTH,
ELLIS B. COWLING, AND B. JACK COSBY

Human production of food and energy is the dominant continental process that breaks the triple bond in molecular nitrogen (N,) and creates reac-
tive nitrogen (Nr) species. Circulation of anthropogenic Nr in Earth’s atmosphere, hydrosphere, and biosphere has a wide vartet} of consequences,
which are magnified with time as Nr moves along its biogeochemical pathway. The same atom of Nr can cause multiple effects in the atmosphere,
in terrestrial ecosystemns, in freshwater and marine systems, and on human health. We call this sequence of effects the nitrogen cascade. As the cas-
cade progresses, the origin of Nr becomes unimportant. Reactive nitrogen does not cascade at the same rate through all environmental systems;
some systems have the ability to accumulate Nr, which leads to lag times in the continuation of the cascade. These lags slow the cascade and result
in Nr accumulation in certain reservoirs, which in turn can enhance the effects of Nr on that environment. The only way to eliminate Nr accumu-
lation and stop the cascade is to convert Nr back to nonreactive N..

Keywords: nitrogen cascade, fertilizer, forest dieback, eutrophication, ozone, denitrification



c) As 21 questOoes emergentes

"L UNEP-2012fev - Foresight Report - 21 Issues 21st Cpdf - Ad

Arquivo Editar Visualizar Janela Ajuda

21 Issues for

the 21" Century

Results of the
UNEP Foresight Process on
Emerging Environmental Issues
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Table 1: The 21 Emerging issues

Issuc ID Issuc Tide Ranking*
Cross-cutting issucs

001 Aligning Governance to the Challenges of Global Sustainability 1
Transforming Human Capabilities for the 21= Century: Meeting Global Environmental Challenges

002 A - ‘ 2
and Moving Towards a Green Economy

003 Broken Bridges: Reconnecting Science and Policy 4
Social Tipping Points? Catalyzing Rapid and Transformative Changes in Human Bchaviour

004 S 5
towards the Environment

00s New Concepts for Coping with Creeping Changes and Imminent Thresholds 18

006 Coping with Migration Caused by New Aspeces of Environmental Change 20

Food, biodiversity and land issucs

007 New Challenges for Ensuring Food Safety and Food Security for 9 Billion People 3

008 Beyond Conservation: Integrating Biodiversity Across the Environmental and Economic Agendas x

009 Boosting Urban Sustainability and Resilience 11

010 The New Rush for Land: Responding to New National and International Pressures 12

Freshwater and marinc issucs

011 New Insights on Water-Land Interactions: Shift in the Management Paradigm? 6

012 Shortcutring the Degradation of Inland Waters in Developing Countries 15

013 Potential Collapse of Oceanic Systems Requires Integrated Ocean Governance 13

014 Coastal Ecosystems: Addressing Increasing Pressures with Adaptive Governance 19

Climate change issucs

o1s New Challenges for Climate Change Mitigation and Adaprtation: Managing the Unintended -
Consequences

016 Acting on the Signal of Climate Change in the Changing Frequency of Extreme Events 16

017 Managing the Impacts of Glacicr Retreat 21

Encrgy, technology, and wastc issues

018 Accelerating the Implementation of Environmentally-Friendly Rencwable Energy Systems 7
Greater Risk than Necessary? The Need for a New Approach for Minimizing Risks of Novel

019 A ’ - 3 > 10
Technologies and Chemicals
Changing the Face of Waste: Solving the Impending Scarcity of Strategic Minerals and Avoiding

020 2 Lt EEETS - 14
Electronic Waste

021 The Environmental Consequences of Decommissioning Nudear Reacrors 17




3. Um novo valor/ideal

No ambito da ecologia, n3o demorou em surgir oposigao a
inocente ideia de gue a ecossistémica
corresponderia a um suposto “equilibrio™. Controversia
que logo desembocou em zolug3o de compromisso, com 3
ascens3o da ja mencionads nog3o de resiiéncia: a capac-
dade que tem um sistema de enfrentar distirbios man-
tendo suas fungdes e estrutura. Isto €, sua habiidade de
absorver choques, sdequar-se 3 eles e, 3te mesmo, deles
tirar beneficios, por adaptag3o e rearganizagdo. Se continu-
ar resiliente, um ecossistema sustenta-se, por mais distante
que esteja do suposto equilibrio.
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A legitimagdo de um novo valor

José Eli da Veiga
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