
“Climate change and biodiversity: 
Challenges for Brazil” 

Mercedes Bustamante 
Reunião Magna, Academia Brasileira de Ciências 

Rio de Janeiro, May 2019  



Global Context 

– Feeding 9–10 billion people by 
2050 

– Preventing dangerous climate 
change 

Two of the greatest challenges facing humanity: 

Both challenges must be met while reducing the impact of land 
management on ecosystem services. 



IPCC Special Report – 1.5oC 



Source:	IPCC,	SR	1.5oC	
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Findings of 1.5oC report related to  
Agriculture, Forests and Other Land Uses - AFOLU  

•  Limiting global warming to 1.5°C with no or limited overshoot = Transitions in 
global and regional land use in all pathways 

•  But, their scale depends on the pursued mitigation portfolio.  
Transitions in Model pathways : 

	

	Non-pasture	agricultural	
land	for	food	and	feed	
crops	

Pasture	land	to	be	converted	in	
agricultural	land	for	energy	crops	

Changes	in	
forest	cover	





•  The later mitigation efforts are implemented, the greater should 
be the role of negative emissions to offset past emissions. 

•  With this there is a greater weight of mitigation in bioenergy and 
carbon capture - strong impacts on future land uses. 

Resource	and	
energy-intensive	

Middle-of-the	road	
scenario	

Focus	on	
sustainability	

Rapid	
decabornization	





Scenario	results	for	
global	land-use	change	
in	2030,	2050	and	2100	
compared	to	2010.		
	
Colors	depict	different	
land	types.	
	
Global	land	cover	in	
2010:	
	
Total	-	12907	Mha	
	
Cropland	(food/feed	
crops)										1581	Mha	
Pasture								2994	Mha	
Forest											4157	Mha	
Other	land			4175	Mha	



Such large transitions pose profound challenges for 
sustainable management 
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Land cover  
Land use change 

Food	and	water	security	 Ecosystem	services	

Biodiversity	
Livelihoods 

Sustainable Development 



•  Effect	of	biodiversity	and	freshwater	conservation	objectives	for	fixed	biomass	
production	targets.		

•  Biomass	plantations	are	distributed	around	the	SSP1xRCP2.6	agricultural	
baseline	with	a	global	warming	of	1.5	°C.		

•  Negative	Emission	potentials	are	depicted	for	the	highly	efficient	biomass	
conversion	pathway	to	hydrogen	(B2H2).		

•  Maps	show	exemplarily	the	regional	status	of	the	control	variable	for	land-
system	change	optimized	for	a	global	biomass	production	of	15	GtC	yr−1	
under	the	respective	conservation	objective.	

	



A.	Prioritization	of	biodiversity	conservation	 B.	Prioritization	of	freshwater	conservation	



A.	Prioritization	of	biodiversity	conservation	 B.	Prioritization	of	freshwater	conservation	

The pressure added to the boundaries of freshwater use, 
biosphere integrity and land-system change is sensitive to 
the prioritization of different conservation objectives, 
indicating trade-offs between the individual priorities.  



Land-based Carbon Dioxide Removal – 
scale-dependent 

•  If if deployed at large scale,  
•  Most current and potential CO2 removal (CDR) measures could have significant impacts on: 
•   land,  
•  energy, 
•   water or nutrients 

•  Some AFOLU-related CDR measures  (e.g. restoration of natural ecosystems and soil carbon 
sequestration) could provide co-benefits (improved biodiversity, soil quality, and local food 
security). 

•   If deployed at large scale,  
•  they would require governance systems enabling sustainable land management to conserve 

and protect land carbon stocks and other ecosystem functions and services.  





What about Brazil in this global context? 






Forest area change 1990-2010 

(FAO data)	



South American and 
the two largest 

Brazilian biomes 

Brazil – facing many challenges... 
Water	resources	

Carbon	stocks	

Biodiversity	

Social	diversity	

Changes	in	fire	regime	

Grain	production	

Meat	production	

Grain	Production	

Bioenergy	expansion	



Brazil: Biodiversity in numbers	

Foto: Antonio Candido de Almeida 

~9.000 vertebrates	 min. 129.840 invertebrates	~42.000 plant species	

Megadiversity and continental dimension that provide spatial and 
resource heterogeneity. 	

•  High levels of endemism.  
•  However... 
•   Threathned species – 1.173 species of animals and 2.118 of plants.  

19	



Drivers of change in Biodiversity and Ecosystems 



Biomes - threat level 
%	Remaining	native	area	

From	~20%	to	75%	
loss	of	original	cover	

%	Endangered	species	and	endemism	

Particularly	critical	situation	in	the	Atlantic	
Forest	and	Cerrado	



Response Initiatives 
Creation	of	Conservation	Units	between	1930	and	2018	



Pressures on biodiversity and ecosystems 

•  The current unsustainable use of 
natural resources needs to be 
urgently stopped in the face of 
various signs of environmental 
collapse. 
–  For example, the current rate of 

destruction and degradation of 
Brazilian forests is already putting 
at risk the hydrological cycle that 
largely maintains agricultural 
production. 

•  Currently, two factors put 
particular pressure on the loss of 
biodiversity and ecosystem 
services:  

•  1) land use change; 
•  2) climate change 

•  Over the course of this century, 
the intensification of climate 
change will accentuate the 
current trend of biodiversity loss 
and compromised ecosystem 
services. 	
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Impacts on 
Brazilian 
biomes 



Impacts on 
Brazilian 
biomes 



Impacts on 
conservation 

strategies 

Impacts on 
ecosystem 

services 



Land use changes in Brazil: 
 a two-way road... 

Agriculture activities + 
increase in fire frequency 

 

Direct impact of greenhouse gas emissions 

Climate change 

Changes in temperature and water availability 



Projections for Brazil in 2024 

•  The use of land for major crops in 2024 (oilseeds, rice, wheat, sugar 
cane and cotton) should reach 69.4 million of hectares (Mha), 

•  A growth of 20% in relation to average used during the 2012-14 and a 
growth rate of about 1.5% per year.  

•  Additional land for soybean expansion would come mainly from the 
MATOPIBA region (Maranhão, Tocantins, Piauí and Bahia). 

Source: Agricultural Outlook 2015-2014 – OECD and FAO report 
	



•  September 2015 - Nationally 
Determined Contribution (NDC) 

•  Reduction of greenhouse gas 
(GHG) emissions of  37% below 
2005 levels by 2025; 43 % by 
2030. 

Forestry and Land use sector 
 
•  to restore 12 million hectares of 

forest, by 2030, for multiple uses 
(?); 

•  to eliminate illegal deforestation 
in the Amazon by 2030. 

•  to reinforce efforts to implement 
the Forest Code 

Paris Agreement - Brazil´s NDC 



Compliance with the Forest Code 
Restoration 

•  Today in Brazil, areas of APP and RL that need to be recovered under 
current legislation = about 21 million hectares (Mha)  

(SAE 2013). 

•  These areas are concentrated in: 
•  Amazon (8 Mha) – transition to the Cerrado 
•  Atlantic Forest (6 Mha) – almost entire length 
•  Cerrado (5 Mha) – Southern part 

•  Considering only APPs to be restored = 4.8 Mha 
•  Cerrado (≈1,7 Mha) 
•  Atlantic Forest (≈1,5 Mha) 
•  Amazon (≈1 Mha). 



•  Climate change triggers 
ecosystem transformation, loss 
of biodiversity and substantial 
changes in ecosystem services.  

•  Good Ecosystem management -
maintain health and increase 
resilience, while reducing 
vulnerability to climate change. 

•  Resilient ecosystems have 
greater potential to mitigate 
and adapt to climate change 
and to reverse global warming. 

Climate change and resilience of ecosystems 



Designated functions of forests in forest 
management plans and forest action plans 

Source:	FAO,	2010	



•  Resilient ecosystems can recover more easily from extreme 
weather events and provide a wide range of ecosystem services. 

•  Ecosystems well conserved and managed for rational use 
provide regulating environmental services, such as: 
–   temperature regulation, 

–   flood control by absorbing excess water and mitigating extreme runoff, 

–  protection from tropical storms and landslides, capable of causing 
damage to the most exposed and vulnerable social actors. 

Climate change and resilience of ecosystems 



	R.	Munang,	I.	Thiaw,	K.	Alverson,	M.	Mumba,	J.	Liu,	and	M.	Rivington,	Climate	change	and	Ecosystem-based	Adaptation:	a	
new	pragmatic	approach	to	buffering	climate	change	impacts,	Curr	Opin	Environ	Sustain,	2013.	

Beating the vicious cycle of poverty, ecosystem 
degradation and climate change 



Crédito:	Azote	Images	for	Stockholm	Resilience	Centre	
	

Biosphere: basis of sustainable development goals 

•  from the current sectoral 
approach, where social, 
economic and ecological 
development are seen as 
separate parts. 

•  to a logic in which the 
economy serves society 
so that it evolves within 
a healthy environment. 

Paradigm shift to another 
development pattern  
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Climate mitigation policies – benefits  beyond global 
climate protection and actually accrue at the local level	

Approximately ten million people are employed in the forest management and conservation 
sector and many more are directly dependent on forests for their livelihoods (FAO, 2010). 	



Estimated value of non-wood forest product removals in 
millions of dollars by category and region in 2005 

n.s.=	not	significant		
Source:	FAO,	2010	
	
	



•  Food, water, climate and energy security, as well as human health, 
depend on ecosystem services, such as: 
–   pollination 
–  maintenance of water resources 
–  climate regulation  
–  disease vector control 

•  Brazil's environmental assets - the supply of nature goods and 
associated ecosystem services - represent the basis for sustaining the 
demands of Brazilian society.  

Brazil: Biosphere, the basis of sustainable 
development objectives 

38	



	
	

	

Of the 141 Brazilian 
agricultural crops 
analyzed, 85 depend 
on pollination by 
animals. 

More than 245 
species of the 
Brazilian flora are 
based on cosmetic 
and pharmaceutical 
products and at least 
36 native botanical 
species have 
phytotherapic 
register.  

More than 40% of primary 
energy production in the 
country comes from 
renewable sources 
2/3 of the electricity 
consumed comes from 
hydropower plants that 
depend on the integrity of 
ecosystems. 

About 80 botanical 
families and 469 
plant species are 
cultivated in 
agroforestry 
systems. 

Brazil: Biosphere, the basis of sustainable development 
goals 
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Brazil: the opportunity of sociobiodiversity	

Brazil is home to 
more than 500 sacred 
natural sites 
associated with 
multiple cultural 
manifestations.  

The country is also 
home to 305 
contacted indigenous 
peoples , speakers of 
274 languages.	

Dozens of other 
traditional 
populations, such as 
caiçaras, quilombolas, 
seringueiros, 
ribeirinhos, 
quebradeiras de coco-
babaçu, pantaneiros, 
vazanteiros. 

Historically, we 
have received 
migratory flows 
from various parts 
of the world.  

The country's biological diversity is also expressed in its immense 
cultural diversity. 
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Moment of decision: A prosperous future for the 
Brazilian population will depend on the choices and 
actions taken in the present.  

•  An understanding of the inestimable value of biodiversity and 
ecosystem services for generating employment and income and 
reducing social and economic inequalities is fundamental. 

•  This scenario will only be possible, however, if the role of 
conservation of natural resources in leveraging social and 
economic development is recognized and encouraged. 	
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The role of science: dialogue and knowledge 
at the service of society 
 

•  to help us to read and better 
understand the world and its 
dynamics,  

•  point out and plan options for 
future trajectories. 

Science is of fundamental importance to: 
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Science: filling in the gaps 

•  Knowledge about Brazilian biodiversity and ecosystems, with long-
term research programs.  

•  In the last decade, there have been significant advances: 

Sharing, transparency 
of data and public 
information on 
biodiversity and 
ecosystem services	

Repatriation of 
knowledge of 
Brazilian 
biodiversity  
	

Advances in the 
development of lists 
of species, including 
threatened and 
invasive species	

Use of open 
access 
geospatial 
tools	
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The current global and national pressures, in the 
social, economic and environmental fields, are 
numerous and growing and the current 
development model is prescribing.  

Brazilian biodiversity and ecosystems are the 
basis for the social welfare and economic 
development of the country, although often 
poorly recognized.  

However, unsustainable practices are leading to the 
irreversible depletion of this natural wealth, without 
its economic potential having been realized.   

Final considerations 



Photo:	Panoramio,	2012	

Sustainability is no longer an option 
It is an imperative for Brazil 



But…Implementation would require 
overcoming significant socio-economic, 

technological, financing, and institutional,  
barriers  



 
Thank you! 

 
Mercedes Bustamante 

mercedes@unb.br 
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