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“We came all this way to explore the Moon, and the most important thing is that we 
discovered the Earth.” Astronaut Bill Anders, Apollo 8  

	 	 	 	 	 	 	 	 	 	 - The Societal Impact of Space Flight, p.55.

http://earthobservatory.nasa.gov/IOTD/view.php?id=36019 



http://earthobservatory.nasa.gov/Features/EarthPerspectives/page1.php



Global Water and Air Volume
Water = 1,390 kilometres across and has a volume of 1.4 billion cubic kilometres 

(This includes all the water in the oceans, seas, ice caps, lakes and rivers as well as ground water, and atmosphere. ) 

Air sphere = 1999 kilometres across and weighs 5140 trillion tonnes. 
(As the atmosphere extends from Earth it becomes less dense. Half of the air lies within the first 5 kilometres of the atmosphere.)

                               Image by: ADAM NIEMAN/SCIENCE PHOTO LIBRARY

http://www.sciencephoto.com/media/159214/enlarge
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New Internationalist, April 1999



!
From Defining Ideas of the Coming Decade



Merchants of Doubt
Naomi Oreskes & Erik Conway

“You could create the impression of 
controversy simply by asking questions, 
even if you actually knew the answers and 
they didn’t help your case”. 



http://www.guardian.co.uk/environment/blog/2012/may/04/heartland-institute-global-warming-murder?intcmp=122

http://heartland.org/



Toronto Climate Conference - 1988
Our Changing Atmosphere: Implications for Global Security

“Humanity is conducting an unintended, uncontrolled, 
globally pervasive experiment whose ultimate 

consequences could be second only to a global 
nuclear war."

Opening sentence from the consensus statement, Our Changing Atmosphere



Sound public policy rests on a foundation of 
knowledge, science & research. 

http://coreybradshaw.files.wordpress.com/2011/02/no-science.jpg
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WWF Living Planet Report 2010 page 34 WWF Living Planet Report 2010 page 35

Figure 16: Ecological 
Footprint by component, 
1961–2007 
The Footprint is shown as 
number of planets. Total 
biocapacity, represented 
by the dashed line, always 
equals one planet Earth, 
although the biological 
productivity of the planet 
changes each year. 
Hydropower is included in 
built-up land and fuel wood 
in the forest component 
(Global Footprint Network, 
2010)

Ecological overshoot is growing
During the 1970s, humanity as a whole passed the point at which the 
annual Ecological Footprint matched the Earth’s annual biocapacity 
— that is, the Earth’s human population began consuming renewable 
resources faster than ecosystems can regenerate them and releasing 
more CO2 than ecosystems can absorb. This situation is called 
“ecological overshoot”, and has continued since then.

The latest Ecological Footprint shows this trend is unabated 
(Figure 16). In 2007, humanity’s Footprint was 18 billion gha, or 
2.7gha per person. However, the Earth’s biocapacity was only 11.9 
billion gha, or 1.8gha per person (Figure 17 and GFN, 2010a). This 
represents an ecological overshoot of 50 per cent. This means it 
would take 1.5 years for the Earth to regenerate the renewable 
resources that people used in 2007 and absorb CO2 waste. Put 
another way, people used the equivalent of 1.5 planets in 2007 to 
support their activities (see Box: What does overshoot really mean?).

Chapter 1: The state of the planet
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What does overshoot really mean?
How can humanity be using the capacity of 1.5 Earths, when 
there is only one? Just as it is easy to withdraw more money 
from a bank account than the interest this money generates, 
it is possible to harvest renewable resources faster than they 
are being generated. More wood can be taken from a forest each 
\HDU�WKDQ�UH�JURZV��DQG�PRUH�¿VK�FDQ�EH�KDUYHVWHG�WKDQ�DUH�
replenished each year. But doing so is only possible for a limited 
time, as the resource will eventually be depleted. 

Similarly, CO2 emissions can exceed the rate at which 
forests and other ecosystems are able to absorb them, meaning 
additional Earths would be required to fully sequester these 
emissions. 

Exhaustion of natural resources has already happened 
locally in some places, for example the collapse of cod stocks in 
Newfoundland in the 1980s. At present, people are often able  
to shift their sourcing when this happens — moving to a new 
¿VKLQJ�JURXQG�RU�IRUHVW��FOHDULQJ�QHZ�ODQG�IRU�IDUPLQJ��RU�
targeting a different population or a still-common species. 
But at current consumption rates, these resources will 
eventually run out too — and some ecosystems will collapse 
even before the resource is completely gone. 

The consequences of excess greenhouse gases that cannot 
be absorbed by vegetation are also being seen: increasing 
concentrations of CO2 in the atmosphere, leading to increasing 
JOREDO�WHPSHUDWXUHV�DQG�FOLPDWH�FKDQJH��DQG�RFHDQ�DFLGL¿FDWLRQ��
These place additional stresses on biodiversity and ecosystems.

x2
THE SIZE OF THE 

GLOBAL ECOLOGICAL 
FOOTPRINT IN 2007 

COMPARED TO 1966

http://awsassets.panda.org/downloads/lpr2010.pdf



WWF Living Planet Index & The Global Ecological 
Footprint

complementary indicators, the report documents the changing state 

of biodiversity, ecosystems and humanity’s consumption of natural 

resources, and explores the implications of these changes for future 

1.5 YRS
TO GENERATE THE
RENEWABLE RESOURCES
USED IN 2007

In contrast, the tropical LPI likely starts from a higher baseline and 

UHÀHFWV�WKH�ODUJH�VFDOH�HFRV\VWHP�FKDQJHV�WKDW�KDYH�FRQWLQXHG�LQ�
tropical regions since the start of the index in 1970, which overall 

outweigh any positive conservation impacts.

Figure 1: Living  
Planet Index 
The global index shows 
that vertebrate species 
populations declined 
by almost 30 per cent 
between 1970 and 2007 
(ZSL/WWF, 2010)
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Figure 2: Global 
Ecological Footprint 
Human demand on the 
biosphere more than 
doubled between 1961  
and 2007 (Global 

Footprint Network, 2010)
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WWF Living Planet Report 2010 page 33WWF Living Planet Report 2010 page 32

MEASURING HUMAN DEMAND: 
ECOLOGICAL FOOTPRINT
The Ecological Footprint is an accounting framework that 
tracks humanity’s competing demands on the biosphere by 
comparing human demand against the regenerative capacity of 
the planet. It does this by adding together the areas required to 
provide renewable resources people use, the areas occupied by 
infrastructure, and the areas required for absorbing waste. In the 
current National Footprint Accounts, the resource inputs tracked 
LQFOXGH�FURSV�DQG�¿VK�IRU�IRRG�DV�ZHOO�DV�RWKHU�XVHV��WLPEHU��
and grass used to feed livestock. CO2 is the only waste product 
currently included. Since people consume resources from all over 
the world, the Ecological Footprint of consumption, the measure 
reported here, adds together these areas regardless of where they 
are located on the planet.

To determine whether human demand for renewable resources 
and CO2 uptake can be maintained, the Ecological Footprint is 
compared to the regenerative capacity (or ‘biocapacity’) of the planet. 
Biocapacity is the total regenerative capacity available to serve the 
demand represented by the Footprint. Both the Ecological Footprint 
(which represents demand for resources) and biocapacity (which 
represents the availability of resources) are expressed in units 
called global hectares (gha), with 1gha representing the productive 
capacity of 1ha of land at world average productivity.

Chapter 1: The state of the planet
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Figure 15: Every 
human activity uses 
biologically productive 
land and/or fishing 
grounds 
The Ecological Footprint 
is the sum of this area, 
regardless of where it is 
located on the planet

Calculated from the area used to produce food and fibre for human 
consumption, feed for livestock, oil crops and rubber

CROPLAND FOOTPRINT:

Calculated from the area of land covered by human infrastructure, including 
transportation, housing, industrial structures, and reservoirs for hydropower

BUILT-UP-LAND FOOTPRINT:

Calculated from the amount of lumber, pulp, timber products and fuel wood 
consumed by a country each year

FOREST FOOTPRINT:

Calculated from the area used to raise livestock for meat, dairy, hide and  
wool products

GRAZING LAND FOOTPRINT:

Calculated from the estimated primary production required to support the fish 
and seafood caught, based on catch data for 1,439 different marine species and 
more than 268 freshwater species

FISHING GROUNDS FOOTPRINT:

Calculated as the amount of forest land required to absorb CO2 emissions from 
burning fossil fuels, land-use change and chemical processes, other than the 
portion absorbed by oceans

CARBON UPTAKE FOOTPRINT:

Footprint component definitions

http://awsassets.panda.org/downloads/lpr2010.pdf



Millennium Ecosystem Assessment





Rio Earth Summit 
UN Conference on Environment & Development 1992

Resulting documents: 
Agenda 21, the Rio Declaration on Environment and Development, the 

Statement of Forest Principles, the United Nations Framework 
Convention on Climate Change and the United Nations Convention on 

Biological Diversity

Previous conference: 
UN Conference on the Human Environment, Stockholm (1972)

Follow-up mechanisms: 
Commission on Sustainable Development; Inter-agency Committee on 
Sustainable Development; High-level Advisory Board on Sustainable 

Development

http://www.un.org/geninfo/bp/enviro.html



http://lullabyofthecommons.wordpress.com/2012/03/27/where-did-the-environment-go-at-international-conferences-a-critical-appraisal-of-the-rio20-approach/
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2010 International Biodiversity Year Targets

“Missing the 2010 targets has serious 
implications for humanity, as 

biodiversity loss severely impacts on 
human health and people’s ability to 

maintain livelihoods.”  

Global Biodiversity Outlook 3
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BOX 3���Why biodiversity matters

Biodiversity is the variation that exists not just between the species of plants, animals, micro-organisms and other forms of life on the planet – but 
also within species, in the form of genetic diversity, and at the level of ecosystems in which species interact with one another and with the physical 
environment. 

This diversity is of vital importance to people, because it underpins a wide range of ecosystem services on which human societies have always 
depended, although their importance has often been greatly undervalued or ignored. When elements of biodiversity are lost, ecosystems become 
less resilient and their services threatened. More homogeneous, less varied landscapes or aquatic environments are often more vulnerable to 
sudden external pressures such as disease and climatic extremes.

Ecosystem services can be divided into four categories: 

'   provisioning services, or the supply of goods of direct 
benefit to people, and often with a clear monetary value, 
such as timber from forests, medicinal plants, and fish 
from the oceans, rivers and lakes.    

'   cultural services, not providing direct material benefits, 
but contributing to wider needs and desires of society, and 
therefore to people’s willingness to pay for conservation. 
They include the spiritual value attached to particular eco-
systems such as sacred groves, and the aesthetic beauty of 
landscapes or coastal formations that attract tourists.  

'   regulating services, the range of vital functions carried out 
by ecosystems which are rarely given a monetary value in 
conventional markets. They include regulation of climate 
through the storing of carbon and control of local rainfall, the 
removal of pollutants by filtering the air and water, and protec-
tion from disasters such as landslides and coastal storms. 

'   supporting services, not of direct benefit to people but 
essential to the functioning of ecosystems and therefore 
indirectly responsible for all other services. Examples are 
the formation of soils and the processes of plant growth.

Global Biodiversity Outlook 3



Pressures on Biodiversity

1. Habitat loss and degradation
• Single biggest source of pressure and largely accounted for by land conversion, which   

now accounts for about 30% of land globally (and in some cases it is driven by the demand 
for biofuels).

2. Climate change
• Is already having an impact and is projected to be more progressively significant.
• Loss of arctic sea ice threatens biodiversity across the entire biome and outside the arctic 

as well.
• Ocean acidification resulting from higher levels of CO2 in the atmosphere is already 

occurring.
3. Excessive nutrient load and other forms of pollution

• Continuing and growing threat to biodiversity in terrestrial, inland water and coastal 
ecosystems.

4. Over-exploitation and unsustainable use
• This is what drives most of the other pressures.

5. Invasive alien species
• As a major threat to all types of ecosystems and species, some progress is being outpaced 

by threats by new invasives.

Global Biodiversity Outlook 3
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A tipping point is defined, for the purposes of this Outlook, as a situation in which an ecosystem experiences a shift to a 
new state, with significant changes to biodiversity and the services to people it underpins, at a regional or global scale. 
Tipping points also have at least one of the following characteristics:

'  The change becomes self-perpetuating through so-called positive feedbacks, for example deforestation reduces 
regional rainfall, which increases fire-risk, which causes forest dieback and further drying.

'  There is a threshold beyond which an abrupt shift of ecological states occurs, although the threshold point can rarely 
be predicted with precision.

'  The changes are long-lasting and hard to reverse.

'  There is a significant time lag between the pressures driving the change and the appearance of impacts, creating 
great difficulties in ecological management.

Tipping points are a major concern for scientists, managers and policy–makers, because of their potentially large im-
pacts on biodiversity, ecosystem services and human well-being. It can be extremely difficult for societies to adapt to 
rapid and potentially irreversible shifts in the functioning and character of an ecosystem on which they depend. While 
it is almost certain that tipping points will occur in the future, the dynamics in most cases cannot yet be predicted with 
enough precision and advance warning to allow for specific and targeted approaches to avoid them, or to mitigate their 
impacts. Responsible risk management may therefore require a precautionary approach to human activities known to 
drive biodiversity loss.

BOX 21���What is a tipping point?

FIGURE 18���Tipping points – an illustration of the concept

Actions
to increase
resilience

Existing
biodiversity

Changed
biodiversity

Less diverse
Fewer ecosystem

services
Degradation of

human well being

Tipping
point

S A F E

O P E R A T I N G

S P A C E

C H A N G E D  S T A T E

Pressures

The mounting pressures on biodiversity risks pushing some ecosystems into new states, with severe ramifications for human wellbeing as tipping points 
are crossed. While the precise location of tipping points is difficult to determine, once an ecosystem moves into a new state it can be very difficult, if not 
impossible, to return it to its former state. 
Source: Secretariat of the Convention on Biological Diversity
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http://www.habitants.org/news/debate_how_to_burst_the_real-estate_bubble/who_s_behind_the_financial_meltdown

“In 2008-9, the world’s governments rapidly mobilized 
hundreds of billions of dollars to prevent collapse of a 

financial system whose flimsy foundations took the markets 
by surprise. Now we have clear warnings of the potential 

breaking points towards which we are pushing the 
ecosystems that have shaped our civilizations. For a fraction 

of the money summoned up instantly to avoid economic 
meltdown, we can avoid a much more serious and 

fundamental breakdown in the Earth’s life support systems”.
- Global Biodiversity Outlook 3 



Conference of the Parties  (COP 10)
Convention on Biological Diversity
Nagoya, Japan

Quick Guides for the Aichi
Biodiversity Targets

Aichi Targets Newsletters

Aichi Biodiversity Targets -
Fliers

English
Spanish
French

Aichi Biodiversity Targets
Strategic Goal A: Address the underlying causes of biodiversity loss by
mainstreaming biodiversity across government and society
Strategic Goal B: Reduce the direct pressures on biodiversity and promote
sustainable use 
Strategic Goal C: To improve the status of biodiversity by safeguarding
ecosystems, species and genetic diversity 
Strategic Goal D: Enhance the benefits to all from biodiversity and ecosystem
services 
Strategic Goal E: Enhance implementation through participatory planning,
knowledge management and capacity building

Strategic Goal A: Address the underlying causes of biodiversity loss by
mainstreaming biodiversity across government and society

Target 1 
By 2020, at the latest, people are aware of the values of biodiversity and the steps
they can take to conserve and use it sustainably.

Target 2 
By 2020, at the latest, biodiversity values have been integrated into national and local
development and poverty reduction strategies and planning processes and are being
incorporated into national accounting, as appropriate, and reporting systems. 

Target 3 
By 2020, at the latest, incentives, including subsidies, harmful to biodiversity are
eliminated, phased out or reformed in order to minimize or avoid negative impacts,
and positive incentives for the conservation and sustainable use of biodiversity are
developed and applied, consistent and in harmony with the Convention and other
relevant international obligations, taking into account national socio economic
conditions. 

Target 4 
By 2020, at the latest, Governments, business and stakeholders at all levels have
taken steps to achieve or have implemented plans for sustainable production and
consumption and have kept the impacts of use of natural resources well within safe
ecological limits.

Strategic Goal B: Reduce the direct pressures on biodiversity and promote
sustainable use 

Target 5 
By 2020, the rate of loss of all natural habitats, including forests, is at least halved
and where feasible brought close to zero, and degradation and fragmentation is
significantly reduced.

Target 6 
By 2020 all fish and invertebrate stocks and aquatic plants are managed and
harvested sustainably, legally and applying ecosystem based approaches, so that
overfishing is avoided, recovery plans and measures are in place for all depleted
species, fisheries have no significant adverse impacts on threatened species and
vulnerable ecosystems and the impacts of fisheries on stocks, species and
ecosystems are within safe ecological limits.

 



http://redgreenandblue.org/2011/04/22/20-memorable-earth-day-posters-from-1970-2009/

First Earth Day Calendar - 1970



The Nature of the Problem is the Problem
- Socio-ecological Systems Problems -  

- Wicked Problems - 

“Socio-ecological systems consist of a bio-
physical unit and its associated social actors 

and institutions.”

“Wicked problems nearly always include public policy issues. 
They are ill-defined [and they rely on] “illusive political judgment for 

resolution... not solutions. Social problems are never solved. At 
best they can only be re-solved – over and over again.”
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Observations: Broader Science into Policy Context 

1. Blurring Boundaries
 
2. Problem context requires inclusive, multi- and inter-disciplinary 
approaches to scholarship

3. Science / research work together with policy / political 

4. New approaches to institution building will address the needs of the 
science - policy nexus to get the space (where to connect) and the how 
to connect duality right



“Science has progressed since the 1960s. It used to be 
"science for the sake of science". From the 1970s to the 

1990s, there was a shift to "science for the people". Today, I 
believe it has shifted to "science with the people". The 
physical sciences always needed the social sciences to 

further their research but now they need them more than 
ever. And there are many examples of successful 

collaboration, cooperation and integration among the 
physical and social sciences and the humanities, more so 

today than a couple of decades ago.”

- Mickey Glantz, 2008



http://www.cosmosmagazine.com/news/2359/emcsup2sup-103-years-einstein-proved-right



http://www.cosmosmagazine.com/news/2359/emcsup2sup-103-years-einstein-proved-righthttp://www.coloradoppi.org/



http://www.cosmosmagazine.com/news/2359/emcsup2sup-103-years-einstein-proved-righthttp://www.coloradoppi.org/

http://www.huffingtonpost.com/sanjay-khanna/uncomfortable-tension-bui_b_395088.html



http://www.cosmosmagazine.com/news/2359/emcsup2sup-103-years-einstein-proved-righthttp://www.coloradoppi.org/

http://www.huffingtonpost.com/sanjay-khanna/uncomfortable-tension-bui_b_395088.html http://breakthroughgen.wordpress.com/2008/06/25/corporate-social-responsibility-throwdo



Post-Normal Science versus ‘Normal Science’

http://www.geog.mcgill.ca/faculty/peterson/susfut/rNetFindings.html.

The world of ‘normal science’ as described by Kuhn, focuses on problems that can be resolved 
within the bounds of accepted scientific practice or a shared paradigm. 

This is a commitment to the “same rules and standards... for the genesis and continuation of a 
particular research tradition.” 

Thus, normal scientific research, as defined by Kuhn, “is directed to the articulation of those 
phenomena and theories that the paradigm already supplies”. 

Normal science, in the words of Kuhn, “puzzle-solving”, is directed toward problems that have 
solutions and is most appropriately applied to issues of “technical risk”. 

Post-normal science deals with issues of “sustainability and survival” as well as “system 
uncertainty where decision stakes are high”



Science - Policy Nexus & New Institutional Forms 

The science - policy nexus is concerned with both ‘place’ (where science and policy 
come together) and ‘how they interact’.

Boundary organizations link science and policy, and sit “at least metaphorically, in 
the territory between science and politics – interfacing or bridging the pursuit of 

scientific research with policy decisions and public action”. 

Because boundary organizations sit between the “boundary of science and politics 
(or policy), they are subject to the authority [and interference] of each”.

The issue of dual accountability is never an easy task for an individual, let alone for 
an entity that spans the two solitudes of science/research and politics /policy. 

Protecting the integrity of each must be paramount.



Role of Science and Research

1. Raise the issue and create the momentum for political action and policy 
responses.

2. Provide up-to-date information on scientific progress and new 
knowledge on current and emerging issues.

3. Monitor, assess and evaluate the effectiveness of MEAs and domestic 
policy instruments, and their implementation.

4. Meet MEAs and domestic policy instruments’ provisions to conduct 
science and research, and to build research, monitoring and reporting 
capacity, and as it relates to MEAs, assist with capacity building in the 
Global South through funding & technology transfer mechanisms   
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2010 INTERNATIONAL 
YEAR OF BIODIVERSITY 
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2005 MONTREAL COP/MOP 
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INTO FORCE

1974 ROWLAND AND 
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1990 IPCC FIRST (FAR) 

1990  SECOND WORLD 
CLIMATE CONFERENCE

1997 IPCC SECOND (SAR)

2000 UN SECRETARY 
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2001 IPCC THIRD (TAR) 

2005 MILLENNIUM 
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2007 IPCC FOURTH (ARA)

2009 THIRD WORLD CLIMATE 
CONFERENCE

2012 INTERGOVERNMENTAL 
PLATFORM  ON 
BIODIVERSITY AND 
ECOSYSTEM SERVICES

1987 MONTREAL 
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1983 OUR COMMON 
FUTURE: WORLD 
COMMISSION ON SD  
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RACHEL CARSON

1963 INTERNATIONAL 
BIOLOGICAL 
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1968 UNGA 
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1968 INTER-
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http://www.iisd.org/publications/pub.aspx?pno=764
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Grand Challenges: ICSU

“Given the pace and magnitude of human-induced global change, immediate actions are 
needed to avoid dangerous outcomes for people and the planet. In this context, science needs 
to deliver useful and reliable information that will directly and effectively inform and support the 

responses and actions of decisions-makers and citizens in all regions of the world”



Future Earth
The ‘Future Earth’ Alliance

Future Earth brings together an alliance of partners with long term 
interests and expertise in international research collaboration on 

environment, science and sustainability. This includes natural and social 
sciences and funding organizations. 

Key drivers: ICSU Grand Challenges & the Belmont Forum (organization of 
the major research funding agencies from around the world.

http://www.icsu.org/future-earth/home



FUTURE EARTH





Global Biodiversity Outlook 3



Global Biodiversity Outlook 3



The Convention on Biological Diversity 

Article 7 – Identify components of biological diversity important for its conversation and sustainable use; monitor the 
components of biological diversity; identify activities, which have or likely to have significant adverse impacts; and 
maintain and organize data derived from these activities...

Article 12 – Establish and maintain programs for scientific and technical education and training identification, 
conservation and sustainable use of biological diversity and provide support for such education and training for the 
specific needs of developing countries...

Article 16 – Access to and transfer of technology to developing countries shall be provided and/or facilitated under 
fair and most favourable terms...

Article 25 – Establishes a subsidiary body for the provision of scientific, technical and technological advice to the 
Conference of the Parties... and the undertaking of technical and scientific assessments on the status of biological 
diversity ... 

Article 26 - Each Contracting Party shall, at intervals to be determined by the Conference of the Parties, present to 
the Conference of the Parties, reports on measures, which it has taken for the implementation of the provisions of this 
Convention and their effectiveness in meeting the objectives of this Convention...
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 A Safe and Just Space for 
Humanity: Can we live within the 

donut?

Humanity’s challenge in the 21st 
century is to eradicate poverty and 
achieve prosperity for all within the 
means of the planet’s limited natural 
resources. 

In the run-up to Rio+20, this OXFAM 
discussion paper presents a visual 
framework – shaped like a doughnut 
– which brings planetary boundaries
together with social boundaries, 
creating a safe and just space 
between the two, in which humanity 
can thrive. 

Moving into this space demands far
greater equity – within and between 
countries – in the use of natural
resources, and far greater efficiency 
in transforming those resources to
meet human needs. (Kate Raworth) 

http://www.oxfam.ca/sites/default/files/A%20Safe%20and%20Just%20Space%20for%20Humanity%20Discussion%20Paper-130212-en.pdf





IPCC First Assessment Report 1990 (FAR) IPCC Second Assessment Report 1995 (SAR)

IPCC Third Assessment Report 2001 (TAR) IPCC Fourth Assessment Report 2007 (AR4)



four reports of ipcc

99

Chapter 1 Historical Overview of Climate Change Science

Figure 1.2. The complexity of climate models has increased over the last few decades. The additional physics incorporated in the models are shown pictorially by the 
different features of the modelled world. 

Source: Historical Overview of Climate Change, WG I Fourth Assessment IPPC, 2007



http://www.caff.is/2011-05-05-14-14-09/key-policy-document

The Arctic Biodiversity Assessment will:

- provide a description of the current state of Arctic ecosystems and biodiversity
- create a baseline for use in global and regional assessments of biodiversity
- provide a basis to inform and guide future Arctic Council work
- provide up-to-date scientific knowledge
- identify gaps in the data record
- identify key mechanisms driving change
- produce scientific and policy recommendation

Arctic Biodiversity Assessment: ‘Where science meets policy’
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Environmental Knowledge for Change

GRID-Arendal is a collaborating centre of the United Nations Environment Programme (UNEP).  Established  in 1989  by
the Government of Norway as a Norwegian Foundation, our mission is to communicate environmental information to policy-makers
and facilitate environmental decision-making for change.  We are based in Arendal, Norway and have offices in Ottawa, Canada
and Sydney, Australia.

Highlights Featured publications Selected maps & graphics

UNEP/GRID-Arendal at the
Hove Festival 2010

GRID-Arendal at the 2010
International Conference on
Marine Data and Information
Systems

Linking Tourism &
Conservation 2010 - What is
happeing this year?

Dead planet, living planet:
Biodiversity and ecosystem
restoration for sustainable
development

Arctic Biodiversity Trends
2010: Selected indicators of
change report

The Last Stand of the Gorilla
- Environmental Crime and
Confict in the Congo Basin

Wood exports from Congo
Basin

Wastewater, Health and
Human well being -
Investing in water supply
and sanitation

Wastewater, a global
problem with differing
regional issues

Africa  Agriculture  Assessments  Balkans  Biodiversity  Climate Change

E-books  Environment and Security  Forests  Indigenous Peoples  Mapping  Marine  Ozone

Polar  Poverty  State of Environment  Urban  Waste  Water

New Interactive E-Book

See all E-book publications 

Press Releases

Arctic Biodiversity Assessment report to be
launched at the IPY Oslo Science
Conference
Wednesday 09 Jun 2010

UNEP/GRID-Arendal at the International
Polar Year Oslo Science Conference!
Wednesday 09 Jun 2010

More press releases...

EarthWire - Environment in the News

Africa, United Kingdom, Kazakhstan,
Climate, Norway (Miljønytt), Marine



http://www.arcticbiodiversity.is/index.php/en/indicators-of-glance/ecosystem-services
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http://www.visualinformation.info/tag/
biodiversity/

http://faowashington.org/category/development-assistance

http://www.visualizing.org/
stories/visualizing-sustainability

Narrative and Database in the 
Representation of Biodiversity Loss

https://dhs.stanford.edu/project-gallery/

Using hand movements to 'bring forward' 
up to 60 records from the GOS data set

http://earth.tryse.net/

http://science.yorku.ca/News/Research-News-Events/york-co-leads-115-
milllion-project-on-visualization-tools.html

Centre for Innovation in Information 
Visualization and Data-Driven Design (CIV-DDD)



Environmental Knowledge for Change
UNEP Grid-Arendal

GRID-Arendal is an official United Nations Environment Programme 
(UNEP) collaborating centre, supporting informed decision making 
and awareness-raising through:
 - Environmental information management and  assessment

 - Capacity building services

 - Outreach and communication tools,  methodologies and products 

Mission
To create environmental knowledge enabling positive change. This is 
achieved by organizing and transforming available environmental data 
into credible, science-based information products, delivered through 
innovative communication tools and capacity-building services targeting 
relevant stakeholders.

http://www.grida.no/



Environmental Knowledge for Change

http://www.grida.no/graphicslib/
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The Planetary Boundaries approach defines “preconditions for human development” 
and underscores that “crossing certain biophysical thresholds could have disastrous 

consequences for humanity”. Johan Rockstrom, Stockholm Resilience Centre

!
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How to become a SAON Network?

!e SAON SG aims to be a facilitator that serves the needs 
of existing observing sites, systems and networks, and data 
and information management activities that wish to be 
building blocks of SAON. 

To achieve this, the SAON SG has prepared a short survey 
with two questions and an inventory form requesting some 
basic information about your observing activity. Network 
leaders are asked to complete the survey and help the SAON 
to best serve the Arctic observing community of operators 
and users.

Observing sites, systems and networks, and data and 
information repositories can be recognized by SAON if they 
are long-term activities that meet a few specific criteria and 
submit the SAON Network Inventory form. Such long-term 
activities include operational observing, scientific research-
based observing, community-based observing and traditional 
knowledge. Short-term, campaign-style activities or process 
studies are unlikely to qualify, unless they create baseline data 
sets for future comparative study.

!e criteria for SAON recognition are:

1. !e activity is currently functioning and not only a 
plan/idea.

2. !ere is a defined point of contact and a process for 
regular dissemination of information (web site and/or 
newsletter).

3. !ere is a public mechanism (preferably a web site) for 
obtaining information (metadata) about the observing 
activities and data.

4. Data quality control procedures are in place.

5. !e principle of free and open data access is being 
followed to the maximum extent possible.

6. Plans are in place for both medium and long-term data 
archival at nationally and/or internationally-recognized 
data repositories.

SAON Vision

!e SAON Vision is that users should have access to free, 
open and high quality data that will realize pan-Arctic and 
global value-added services and provide societal benefits. 

To attain that vision, SAON’s goal is to enhance Arctic-
wide observing activities by facilitating partnerships and 
synergies among existing ‘building blocks’, and promoting 
sharing and synthesis of data and information. 

To achieve that goal, SAON is a resource for a broad 
community that includes governments and operational 
agencies, scientific researchers, indigenous peoples and 
northern residents, other stakeholders and the general 
public. 

Implementation

At their meeting in Tromsø in April 2009 Arctic Council 
(AC) Ministers agreed:

! !at the Arctic Council should take the lead in 
implementing the SAON process together with the 
International Arctic Science Committee (IASC) and the 
World Meteorological Organization (WMO).

! To establish a SAON Steering Group (SAON SG) 
consisting of representatives of each of the 8 Arctic 
Council member states, AC Permanent Participants, 
AC Working Groups, IASC and WMO, to develop an 
institutional framework and a work plan.

!ey further recommended that:

! Arctic Council member states should: 

" sustain and increase the current level of observing 
activities and data and information services.

" create a data dissemination protocol.

! Each Arctic state should create a national inter-agency 
group, which should form the basis for increased inter-
governmental cooperation. 

! Arctic states should welcome non-Arctic states to take 
part in this inter-governmental cooperation and adopt, 
support and implement the recommendations above. 

!e SAON approach is to build on existing observing sites, 
systems and networks (SAON building blocks). SAON 
is a means for addressing issues that transcend individual 
networks.

!e SAON SG agreed in June 2009 on four priority areas: 

! Inventory (survey) of existing networks 

! Data access and sharing 

! Community-based monitoring 

! Multinational collaboration among funding and 
implementing agencies

Further details and progress are reported on the SAON web 
site: www.arcticobserving.org
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SAON itself will not undertake observations, archive data, 
or provide funds for these e"orts. !ese e"orts will remain 
the responsibility of either the ongoing networks or the 
organizations that support them.

http://www.arcticobserving.org/



‘Intergovernmental Platform on Biodiversity and Ecosystem Services’. IPBES will be an interface between the scientific 
community and policy makers that aims to build capacity for and strengthen the use of science in policy making.

Although there are many organizations and initiatives that contribute to the science policy interface on biodiversity and ecosystem 
services, there is no ongoing global mechanism recognized by both the scientific and policy communities that brings information 
together and synthesizes and analyses it for decision making in a range of policy fora such as the global environmental conventions 
and development policy dialogues. IPBES will be the mechanism that addresses the gaps in the science policy interface on 
biodiversity and ecosystem services.

April  23, 2012
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Concluding thoughts:

- The reflexive politician – policy maker; change who we elect and change the culture of 
parliament to be more responsive (responsible).

- Integrated and coherent approaches to policy making across government.
 
- Remember that national environmental policy-making resides within an international 
context that both shapes and is shaped by what we do in Canada.

- The problem context is the problem!

- Boundaries amongst research sectors are blurring as traditional drivers for research 
change thus giving arise to, as well as requiring, new institutional forms.

- Scientific and environmental milestones provide an important context and leverage for 
making progress; ignoring or reinventing the past has left humanity inadequately prepare to 
meet the big global challenges like biodiversity loss.

- Equity is an important integrator of sustainability. 



Look deep into nature, 
and then you will understand everything better.

- Albert Einstein




