
We face two major threats to Life on 

Earth: The biodiversity Crisis and The 

Climate Crisis.   

Unchecked each will: 
 result in ecosystem collapse;  
release large,relatively stable 
long lived carbon stocks into 

the atmosphere; and create 
severe social and economic 

disruption.  
  



Biodiversity is the foundation 
of life on Earth  

l  “Biodiversity and the ecosystem services it 
supports are not only the foundation for our 
life on Earth, but critical to the livelihoods 
and well-being of people everywhere.” 

l  “We are responsible for all of the declines 
of biodiversity. We need to decouple 
economic growth from degradation of 
nature.” ( Mark Rounsevell, co-chair of the 
European assessment (IPBES 2018). 

IPBES: Intergovernmental science-policy Platform on Biodiversity and Ecosystem Services  



Ecosystem Integrity 

l The resilience and ‘permanence’ of carbon 
stocks in land, forests and marine 
ecosystems depends on our ability to 
maintain naturally biodiverse, healthy and 
resilient ecosystems (ecosystem integrity). 



What is the scale of threat? 

l  “Such is the rate of decline that the risks 
posed by biodiversity loss should be 
considered on the same scale as those of 
climate change.” (IPBES 2018) 

l Unless we link the solutions to both 
problems we will fail on both. 



Ecosystem carbon stocks contain an 
estimated 1,652-2,385 Gt CO2-eq in 

the world’s remaining forests and 
5,505-8,808 Gt CO2-eq in soil 

l  comparable if not greater than the estimated CO2-
eq in conventional fossil fuel reserves (~6,771) 
(Ciais et al. 2013).  

l  In a worst-case scenario, the biomass carbon 
emissions alone from complete deforestation this 
century could increase atmospheric concentrations 
by about 130–290 ppm (House et al. 2002). (50pp 
increase leads to 2 degree limit) 



Failure to protect biodiversity will 
make climate change worse 

l  Imagine if tipping points are reached and primary forest 
ecosystems collapse. 

l  The release of carbon into the atmosphere would 
overwhelm the global carbon budget making even the 2 
degree target well beyond our reach. 

l  The flow on effects of inappropriate or poorly thought 
through climate action on biodiversity and ecosystems has 
the potential to  make achieving the 1.5 degree limit much 
harder or impossible. 



Many Scary Trends 
l  Protected areas have increased but… 
l  Global wilderness fell by one-tenth from 

1993 to 2009 (Watson et al. 2016) 
l  Collapsing core forests: 70% now <1 km 

from an edge (Haddad et al. 2015) 
l  Half of Biodiversity Hotspots have just 

3-10% intact vegetation (Sloan et al. 
2014) 

l  Roads have chopped nature into 600,000 
pieces (Ibisch et al. 2016) 

l  Tropical fragmentation reaching critical 
thresholds (Taubert et al. 2018) 

l  Burgeoning human footprint: Tropics & 
agriculturally suitable areas declining 
fastest (Venter et al. 2016) 



The Scale of tropical forest 
loss 

l  “The world has lost over 130m hectares of 
rainforests since 1990 and we lose dozens 
of species every day, pushing the Earth’s 
ecological system to its limit,” (Achim 
Steiner, administrator of the UN 
Development Programme (IPBES 2018)) 



l Russia, USA, Canada and Australia all have 
primary forests and other highly biodiverse 
natural forests where the potential to protect  
and restore resilient long lived carbon 
stocks is high. 

l Cool temperate forests are second only to 
tropical peat forests in their potential for 
carbon storage – up to 2,000 tonnes per ha. 

4 of the top 10 forested countries 
on Earth are developed countries 



Roxburgh et al.  

Selective logging: 
 
The bigger the tree the more carbon stored in it. 
 
Selective logging reduces the age, and therefore the 
average diameter, of trees in logged areas of primary 
forest. 
 
Even though there may be significant regrowth within 
a logging coupe, young trees do not replace the 
amount of carbon which was stored in the larger, 
older, removed trees.  
 
Logging primary forest permanently removes 
30%-70% of the carbon while ever those forests are 
managed for wood. 
 







Regeneration potential 
l  The effect of retaining the current carbon stock in 14.5 

million hectares of eucalypt forest in south-eastern 
Australia, would be equivalent to avoided emissions of 460 
Mt2 of carbon dioxide per annum for the next 100 years.  

l  Allowing logged forests to realize their sequestration 
potential to store 7.5 Gt of carbon dioxide is equivalent (on 
average) to 136 Mt of carbon dioxide per annum for the 
next 100 years. This is equal to 24 per cent of the 2005 
Australian net greenhouse gas emissions across all sectors; 
which were 559 Mt of carbon dioxide that year. (Green 
Carbon, ANU e press 2008) 



Mountain Pygmy Possum Australia 
Threatened by habitat degradation and climate change 



Koala: East Coast forests of Australia 
Isolated and fragmented habitat; ongoing forest loss and degradation; 
extinct in many areas of its range; facing extinction in many others. 



Urgent action in developed 
countries is needed 

l  "If the objective is to stabilise and then 
increase koala numbers over the longer-
term the highest priority has to be to 
identify and protect the remaining core 
habitat for Koalas on publicly owned State 
Forests from further degradation.” (Dailan 
Pugh: naturalist, author, artist) 



There is no short term fix once a 
natural ecosystem is destroyed 

l  “It takes one bad policy and a day of 
bulldozing to destroy a forest that could 
take anywhere between 300 and a 1000 
years to recover to a functional forest,” 

l  “We’re doing the damage now and that 
damage lasts centuries, if not millennia.” 

l  (Professor Corey Bradshaw, Flinders 
University) 



Key threats to biodiversity 

l In forests new roads are the first 
cut leading to habitat loss, 
degradation and fragmentation. 



625 times 

International Energy Agency (2013)  

25 million km new roads by 2050 



 

China’s “One Belt One Road” Initiative 
 



l  7,500 km of new 
highways in Brazilian 
Amazon 

l  Triad of highways from 
Amazon to Pacific 
Ocean 

l  >50,000 km of new 
logging roads in Congo 
Basin 

l  New roads opening up 
last intact forests in 
Sumatra 

l  Panama-Colombia 
Highway would threaten 
Darién wilderness 

l  Many roads bisecting 
protected areas 

Nine-tenths of 
new road 
construction in 
developing 
nations 

Laurance et al. (2009) Trends in   
Ecology & Evolution 
Laurance (2012) Yale Environment 360 
Laurance et al. (2014) Nature 
Laurance & Burgues (2017) Science 



Greater Congo Basin 



Major Roads Today 

LaPorte et al. 
(2007) Science 



Direct Environmental 
Effects 

Habitat Loss  





Road kill 

      Vulnerable species 
• slow-moving 
• poor eyesight 
• freeze response 
• forage along roads 
• basking species 
• mass migrators 



Secondary Effects 
Laurance et al. (2006) 
Conservation Biology 

Laurance et al. (2008) 
Conservation Biology 

Laurance (2010) Africa 
Geographic Magazine 

Incursions of hunters  



Deforestation 
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Barber et al. (2014) 
Biological Conservation 



Impacts on people and 
livelihoods 



Socio-Economic Risks 

Alamgir et al. (2017) 
Current Biology 



Stolen Revenues 

Indonesia loses US$3-5 billion 
annually for timber theft alone 



Forest Fires,  
Air Pollution & 
Dangerous Haze 



Impacts on Water Quality 

-  Drinking Water 
-  Fisheries  
-  Flooding 
-  Stability of 

Water Supplies 



Globally, 
deforestation 

is hugely 
contagious—

vital to stop 
the first cut 



Win Win Win Solutions 

l  Biodiversity confers resilience on land and forest 
carbon stocks – primary forests and other natural 
ecosystems are more resistance to pests, disease, 
fire and to the impacts of climate change 

 
l  Actions that are good for nature, and good for 

people are good for the climate and deliver 
resilient, long term carbon outcomes in the land 
and forest sector.  



All Countries would benefit from linking climate 
Action with ‘biodiversity protection and ensuring 

ecosystem integrity’ 
 We can achieve this if we work with and support indigenous and local 
people to:  
l  Prevent emissions by urgently protecting primary forest and other 

ecosystems undisturbed by modern industrial impacts;  
l  Sequester more carbon (and enhance forest carbon stocks) by focusing 

forest restoration efforts around primary forest cores – buffering and 
reconnecting them to build resilience (of existing stocks and 
regenerating forests). 

l  Encourage regeneration of degraded natural forests to prevent ongoing 
emissions and sequester long lived resilient carbon storage. 



The Paris Agreement-  
New Opportunities?  

l  The Paris Agreement attempts to overcome the past two 
track divide. 

l  It encourages actions that ensure ecosystem integrity and 
protect biodiversity. 

l  It encourages holistic approaches to climate mitigation and 
adaptation, ecosystem integrity and community 
development. 

l  It formally recognises the need for climate action that 
protects human rights and respects the rights of indigenous 
peoples. 

 



The Paris Rule Book? 
l  The PA establishes a work programme that will include land use 

accounting and reporting as part of a new MRV system. 
l  ‘Convergence and harmonisation of LULUCF and REDD+ Rules should 

be possible in the Paris Rule Book’ 
l  The Rule Book should:  ‘encourage the conservation and enhancement of 

natural forests and biodiversity and discourage the conversion of natural 
forests to other land uses’;  ‘there should be clear recognition that 
biodiversity is essential for increasing ecosystem resilience…and the 
permanence and effectiveness of mitigation actions; (and)...the importance 
of carbon rich lands or ecosystems should also be recognised.’ 

l   (Antonio La Vina and Alaya de Leon: Conserving and Enhancing Sinks 
and Reservoirs, including Forests,  The Paris Agreement on Climate 
Change, Analysis and Commentary 2017)  

Abbreviations: MRV: Monitoring Reporting Verification 
LULUCF: Land Use Land Use Change and Forestry 
REDD+: Reducing Emissions from Deforestation and forest Degradation 
The “+” refers to sustainable management of forests, conservation of forest 
carbon stocks and enhancement of forest carbon stocks 



Maximising environmental 
integrity 

Short-term carbon sequestration and storage does not change 
the longer term accumulated stock of atm[CO2] which is the 
prime determinant of radiative forcing and climate change so 
while “wood is good”, wood products have minimal 
mitigation value.  
Similarly, improving the management of plantations and 
other production forests has a negligible contribution to make 
to climate mitigation 
Promotion of ‘wood waste’ for biofuel has had negative 
impacts and in the short term (2050) makes matters worse. 

 



We need Policy and Rules that: 
 

                                                
Differentiate between forest and land based carbon stocks based on 
the resilience and longevity of those stocks – and in particular 
differentiate between long lived, resilient natural forest carbon 
stocks and short lived, high risk, agricultural tree crops. 
 
Foster prioritisation of forest climate Action – protect primary 
forest; buffer, regenerate and reconnect areas of primary forest; 
restore degraded natural forests; and improve forest management, 
in that order. 
  
 
 



Changes to Accounting 
The climate opportunity cost associated with 
ongoing logging of natural forests is almost never 
considered. 
Net approaches to accounting mean that emissions 
from logging are offset and therefore hidden by 
re-growing trees.  
Relatively secure carbon stocks in primary forests 
can be logged and their emissions offset by new 
monoculture tree crops without being transparent 
or understanding the climate significance of 
losing resilient, long lived forest carbon stocks. 
 
 



Enable parties to see qualitative 
differences  Natural Carbon Stocks  

Current LULUCF rules focus on measuring and accounting for short term 
flows, an approach that is suitable for fossil fuels but not suitable for 
natural ecosystems. 
l  Accounting must progressively become comprehensive for the land 

and forest sector so that improved management on all land is 
encouraged  

l  The quality and longevity (as well as quantity) of carbon stocks in land 
and forests needs to be incorporated in accounting systems to help 
parties ‘see’ and prioritise  protection of the most resilient, low risk, 
long lived carbon stocks in natural ecosystems – ( measured 
cumulatively over ecologically appropriate time periods). 



   Encourage joint adapation 
and mitigation action 

l  Protecting primary forests provides climate 
mitigation and adaptation benefits. 

l  The resilience that protects carbon stocks also 
protects other critical ecosystem services. 

l  These services include water provisioning and 
resistance to fire.  

l  Systems and rules that foster synergies between 
mitigation and adaptation, biodiversity and 
Sustainable Development Goals are needed. 



Integration of the UNFCCC and 
Convention on Biodiversity (CBD)  

l  The UNFCCC is the best resourced and most powerful of the 
UN Conventions with the potential to seriously  undermine the 
goals of the CBD and thereby exacerbate the climate crisis and 
adversely impact human rights, community and sustainable 
development goals. 

l  Ensuring that the goals of both Conventions support each other 
will be critical if we are to successfully tackle both crises and  
ensure we create an environment that supports healthy people 
on a healthy planet. 



Linking the Climate and Biodiversity 
Conventions is imperative. 

l  Global threats to ecosystem integrity from ‘climate action’ are 
increasing at an alarming rate.  

l  Planetary scale geo engineering projects involving changes to our 
atmosphere and oceans are underway in ‘small scale experiments’ and 
have gained an audience as a way to avoid changing BAU (Business 
As Usual) 

l  BECCS is now a balancing item in many climate models. 
l  AND burning forests for power is now widespread in Europe, 

increasing in China and Japan and set to increase in another 19 
countries all in the name of renewable energy and false promotion of 
zero emissions 

l  Burning forests for power is an industry almost entirely created by 
international accounting rules which if changed would remove the 
economic driver over night! 

BECCS:  Bio-Energy with Carbon Capture and Storage 






