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Faca a leitura do texto de Steffen et al. (2015), do qual derivam as questdes de 1 a 5.

RESEARCH ARTICLE SUMMARY

SUSTAINABILITY

Planetary boundaries: Guiding
human development on a

changing planet

Will Steffen,* Katherine Richardson, Johan Rockstrom, Sarah E. Cornell, Ingo Fetzer,
Elena M. Bennett, Reinette Biggs, Stephen R. Carpenter, Wim de Vries,

Cynthia A. de Wit, Carl Folke, Dieter Gerten, Jens Heinke, Georgina M. Mace,

Linn M. Persson, Veerabhadran Ramanathan, Belinda Reyers, Sverker Sorlin

INTRODUCTION: There is an urgent need for
a new paradigm that integrates the continued
development of human societies and the main-
tenance of the Earth system (ES) in a resilient
and accommodating state. The planetary bound-
ary (PB) framework contributes to such a
paradigm by providing a science-based analysis
of the risk that human perturbations will de-
stabilize the ES at the planetary scale. Here, the
scientific underpinnings of the PB framework
are updated and strengthened.

RATIONALE: The relatively stable, 11,700-vear-
long Holocene epoch is the only state of the ES

that we know for certain can support contem-
porary human societies. There is increasing evi-
dence that human activities are affecting ES
functioning to a degree that threatens the re-
silience of the ES—its ability to persist in a
Holocene-like state in the face of increasing
human pressures and shocks. The PB frame-
work is based on critical processes that reg-
ulate ES functioning. By combining improved
scientific understanding of ES functioning with
the precautionary principle, the PB framework
identifies levels of anthropogenic perturbations
below which the risk of destahilization of the
ES is likely to remain low—a “safe operating
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Current status of the control variables for seven of the planetary boundaries. The green zone
is the safe operating space, the yellow represents the zone of uncertainty (increasing risk), and the
red is a high-risk zone. The planetary boundary itself lies at the intersection of the green and yellow
zones. The control variables have been normalized for the zone of uncertainty; the center of the
figure therefore does not represent values of O for the control variables. The control variable shown
for climate change is atmospheric CO, concentration. Processes for which global-level boundaries
cannot yet be quantified are represented by gray wedges; these are atmospheric aerosol loading,
novel entities, and the functional role of biosphere integrity.

space” for global societal development. A zone
of uncertainty for each PB highlights the area
of increasing risk. The current level of anthro-
pogenic impact on the ES, and thus the risk to
the stability of the ES, is assessed by compar-
ison with the proposed PB (see the figure).

RESULTS: Three of the PBs (climate change,
stratospheric ozone depletion, and ocean acid-
ification) remain essentially unchanged from
the earlier analysis. Regional-level boundaries
as well as globally aggregated PBs have now
been developed for biosphere integrity (earlier
“biodiversity loss™), biogeochemical flows, land-
svstem change, and freshwater use. At present,
only one regional boundary (south Asian mon-
soon) can be established for atmospheric aerosol
loading. Although we cannot identify a single PB

for novel entities (here de-
fined as new substances,
Read the full article ~ TI€W forms of existing sub-
at http://dx.doi. stances, and modified life
org/10.1126/ forms that have the po-
science 1259855 tential for unwanted geo-
" physical and/or biological
effects), they are included in the PB framework,
given their potential to change the state of the
ES. Two of the PBs—climate change and bio-
sphere integrity—are recognized as “core” PBs
based on their fundamental importance for the
ES. The climate system is a manifestation of the
amount, distribution, and net balance of energy
at Earth’s surface; the biosphere regulates ma-
terial and energy flows in the ES and increases
its resilience to abrupt and gradual change.
Anthropogenic perturbation levels of four of
the ES processes/features (climate change, bio-
sphere integrity, biogeochemical flows, and land-
system change) exceed the proposed PB (see the
figure).

CONCLUSIONS: PBs are scientifically based
levels of human perturbation of the ES beyond
which ES functioning may be substantially
altered. Transgression of the PBs thus creates
substantial risk of destabilizing the Holocene
state of the ES in which modern societies have
evolved. The PB framework does not dictate
how societies should develop. These are po-
litical decisions that must include considera-
tion of the human dimensions, including equity,
not incorporated in the PB framework. Never-
theless, by identifying a safe operating space
for humanity on Earth, the PB framework
can make a valuable contribution to decision-
makers in charting desirable courses for socie-
tal development. m
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QUESTAO NUMERO 01 (pontuacdo maxima: 2,0 pontos)
Realize a traducio literal para o portugués do titulo e da secao “Introduction” do texto “Planet
boundaries: guiding human development on a changing planet”, de Steffen et al. (2015).

Inicio do espaco para traducéo
RESPOSTA ESPERADA:

Titulo: Limites do Planeta: Guiando o desenvolvimento humano em um planeta em transformacéo.

Introducdo: Existe uma necessidade urgente de um novo paradigma que integre o desenvolvimento
continuado das sociedades humanas e a manutencdo do Sistema Terra (ST) em um estado de resiliéncia e
de acomodacéo. A Rede de Limites do Planeta (RLP) contribui para este paradigma fornecendo uma analise
baseada na Ciéncia do risco de que perturbages humanas irdo desestabilizar o Sistema Terra em uma escala
planetéria. Aqui, os fundamentos cientificos da Rede de Limites do Planeta s&o atualizados e reforgados.



QUESTAO NUMERO 02 (pontuacdo maxima: 2,0 pontos)
Com base no texto “Planet boundaries: guiding human development on a changing planet”, de

Steffen et al. (2015)”, responda no que ¢ baseada a Rede de Limites do Planeta e 0 que a mesma
pretende atingir.

RESPOSTA ESPERADA:

A Rede de Limites do Planeta é baseada em processos criticos que regulam o funcionamento do Sistema
Terra e através da combinagdo avancada do funcionamento do Sistema Terra combinado ao principio da
precaucdo; a Rede de Limites do Planeta identifica niveis de perturbacdo antropogénica abaixo do risco de
desestabilizacdo do Sistema Terra, criando um espago seguro de operacdes para o desenvolvimento social
global.



QUESTAO NUMERO 03 (pontuacdo maxima: 2,0 pontos)

Considerando o texto “Planet boundaries: guiding human development on a changing planet”, de
Steffen et al. (2015)”, defina o que os autores definem como novas entidades para a Rede de Limites
do Planeta e explique por que as mesmas sao incluidas nas analises.

RESPOSTA ESPERADA:
Definem como novas entidades as novas substancias e novas formas de substancias existentes e formas de

vida modificadas que possuem potencial de causar efeitos geofisicos e/ou biologicos indesejados. S&o
incluidas nas analises devido ao seu potencial para mudar o estado do Sistema Terra.



QUESTAO NUMERO 04 (pontuacdo maxima: 2,0 pontos)
Com base no texto “Planet boundaries: guiding human development on a changing planet”, de
Steffen et al. (2015)”, quais dos limites do Planeta siao reconhecidos como principais e por qué?

RESPOSTA ESPERADA:

Mudanca climatica e integridade da biosfera sdo os principais, devido a sua importancia para o Sistema
Terra. O sistema climatico € uma manifestacdo da quantidade, distribuicdo e balan¢o de energia na
superficie da Terra e a biosfera regula os fluxos de energia e matéria no Sistema Terra, 0 que aumenta sua
resiliéncia contra mudancas graduais ou abruptas.



QUESTAO NUMERO 05 (pontuacdo maxima: 2,0 pontos)
Realize a traducgio literal para o portugués da se¢do “Conclusion” do texto “Planet boundaries:
guiding human development on a changing planet”, de Steffen et al. (2015).

Inicio do espaco para traducéo

RESPOSTA ESPERADA:

Os limites do Planeta sdo niveis cientificamente baseados de perturbacdo humana do Sistema Terra além
do qual o funcionamento do Sistema Terra pode ser substancialmente alterado. A transgressdo dos Limites
do Planeta cria risco substancial de desestabilizagdo do estado do Holoceno do Sistema Terra no qual as
sociedades modernas evoluiram. A Rede de Limites do Planeta ndo dita como as sociedades devem se
desenvolver. Estas sdo decisdes politicas que devem incluir consideracdes sobre as dimensfes humanas,
incluindo equidade, que ndo é incorporada na Rede de Limites do Planeta. Ainda assim, através da
identificacdo de um espaco de operacBes seguro para a humanidade na Terra, a Rede de Limites do Planeta
pode fazer uma valiosa contribuicdo para tomadores de decisdo projetarem os caminhos desejaveis para o
desenvolvimento social.
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