Brazil:

Climate change and biodiversity in Brazil

1. Introduction

Brazil has developed a good number of national environmental funds to provide financial resources for environmental and biodiversity conservation actions throughout the country.  The information is available from its first national report
, second report
, third report
 and fourth report
. 

Brazil has two large-scale initiatives related to this target: one to study the effects of climate change in agricultural production and the other in coral reefs. Nevertheless, increased habitat conservation and the initiatives to improve knowledge and ex situ/in situ conservation of traditional crops and their wild relatives may also be considered as part of the Brazilian contribution on climate change issues.

Brazil is playing a leading role in many aspects related to climate change issues, including its early commitment to reduce carbon emissions, the development of scenarios and studies, the Climate Change Plan and legislation, reforestation projects for carbon credits, and an active role in international technical debates, among other initiatives. The national effort to mitigate and adapt to climate change effects would nevertheless benefit from a better integration between actors working on these issues and actors working on NBSAP/CBD issues.

2. Climate change scenarios

In 2006 the Weather Forecast and Climatic Studies Center of the National Institute of Space Research (CPTEC/INPE) published a study on the global climate change and its effects on biodiversity, including an assessment of the climatic changes in the Brazilian territory during the 21st century. The study’s review of the climatic variability and trends during the 20th century observed that the variability of rainfall and water flow rates in rivers in the Amazon and the country’s northeast region occurring between years and decades is more important than increase or reduction trends. This variability is associated to the variation patterns in the Pacific and Atlantic Oceans at the same time scale, such as El Niño and the North Atlantic Oscillation, among others. Additionally, increased rainfall and river flow trends have been observed in southern Brazil, while no significant changes were detected for these aspects in the Amazon for the last 20 years. A slight increase in rainfall was observed in the northeast region in the long term, though not statistically significant. Impacts from El Niño and La Niña have been felt more severely in the north and northeast (droughts) and south (droughts with La Niña and excessive rain and floods during El Niño) regions of Brazil. If these events increase in intensity or frequency in the future, Brazil may be exposed to more frequent droughts or floods and heat waves; however, these changes remain uncertain and some extreme climatic events may occur independent of El Niño or La Niña.

Marengo (2007) also presented various climate change scenarios for Brazil using the IPCC models. Based on current climate patterns, the models presented higher predictability for the north-northeastern portion of the country and medium predictability for the southern portion. The model presents lower predictability for the central section of the country. The average of the models suggests an increase in winter temperatures for the period 2071-2100, particularly in the Amazon, where the difference may reach 3o-5oC warmer. Three models suggest an increase in rainfall, while one model indicates decreased rainfall in the northeast and Amazon and increased rainfall in the south of Brazil, with anomalies intensifying in 2050 and 2080. Another model suggests increased rainfall in the northeast and southeast Brazil and central-east Amazon.

A comparative analysis prepared by this study for specific Brazilian regions suggests increased temperatures and reduced rainfall for the Amazon, intensified for the 2050 and 2080 time slices, predicting a warmer and drier future climate for the region. Total rainfall reduction for the Amazon could reach 20% if the entire forest is substituted by pastures. For the northeast region (mostly comprised by Caatinga and some Atlantic Forest), the suggested trends point toward a warmer and more humid future climate. The forecast is not as clear for the large floodplains of the Pantanal, where all models suggest increased temperature, but some indicate increased rainfall and others indicate reduced rainfall. As the Pantanal functions as a gigantic flood regulation system for the Paraguai river watershed, alterations in rainfall can significantly affect the system’s capacity to retain and control flood events. The other region analyzed by this study is the Prata river watershed (southern Brazil), an area of high economic importance for South America. The scenarios for this region suggest an increase in temperature and decrease in rainfall.

Under a pessimistic scenario, climate change would reduce the total area of the Amazon, Pantanal, Atlantic Forest, and Pampas biomes, promoting the expansion of the two biomes containing drier grasslands: Cerrado and Caatinga. Based on observed evidence and climatic trends suggested by IPCC models, Marengo (2007) foresees the following impacts from climate change in Brazil:

Amazon: 

If the progress of the agricultural frontier and timber industry is maintained at the current levels, the forest cover may be reduced from the current 5.3 million km2 (85% of its original extension) to 3.2 million km2 by 2050 (53% of its original extension). Global warming would increase temperatures in this region possibly leading to a drier climate, changing the forest to a savannah ecosystem. Under a pessimistic scenario, temperature may increase by 8oC. Water levels in rivers may reduce significantly and the drier air may increase the risk of forest fires.

Semi-arid: 

Temperatures in northeastern Brazil may increase by 2-5oC by the end of the 21st century, substituting the Caatinga for a more arid vegetation. Deforestation in the Amazon may make the semi-arid drier. With warmer temperatures, evaporation increases and water availability decreases. The warmer and drier climate could lead to population migrations to the large urban centers of the northeast or other Brazilian regions, resulting in large waves of “environmental refugees”.

Coastal and marine zone: 

Higher sea levels could lead to large economic and environmental losses along the coastal zone, destroying buildings and port infrastructure, and causing population relocation. Precarious sewage systems would collapse and new hurricanes may reach the Brazilian coast. Additionally, the TEEB Report indicates that the coral reefs may constitute the first ecosystem to become functionally extinct.

Southeast and Prata watershed: 

Even if rainfall increases in the future, higher temperatures forecasted by the climatic models could jeopardize water availability for agriculture, human consumption and hydroelectric power generation due to the foreseen increased evaporation. Longer dry seasons in some regions of the country could affect the regional hydrological balance, thus jeopardizing human activities.

South region: 

The production of grains may be jeopardized in this region with increased temperatures, increasingly frequent droughts, and rains restricted to extreme events of short duration. Increasingly intense rains could damage cities, with large social impacts in the poorer neighborhoods. Intense winds of short duration could also affect the coastal zone. Higher and extreme temperatures at shorter time periods could lead to increased disease rates.

Agriculture: 

Perennial cultures such as citrus tend to seek moderate temperatures and their production may move further south. Higher summer temperatures would condition translocation of cultures such as rice, beans and soybean to the central-west region, changing the current production axis.

Water resources: 

Reduced rainfall and reduced water flow in rivers would limit waterway transportation and sewage systems. Water and sewage treatment facilities may overflow. Energy generation would be jeopardized by the lack of rain and high evaporation rates in some regions.

Large cities: 

Metropolitan regions would face even higher temperatures, increasing flooding and mudslide events, particularly in areas with steeper grades.

Human health: 

Cases of transmissible infectious diseases could increase. Dengue fever may spread throughout the country. Disease proliferation would tend to increase in urban areas.

Despite these scenarios, up to now only two biomes (Amazon and the Coastal & Marine Zone) have species listed as officially threatened due to negative effects of climate change in Brazil.
3. National Plan for Climate Change

Brazil published in December 2008 its National Plan for Climate Change, with the objective to promote the development and enhancement of climate mitigation actions in Brazil, contributing to reduce the emission of greenhouse gases, and to create internal conditions for adaptation to the impacts of climate change.

The National Plan for Climate Change is structured around four axes: (i) mitigation opportunities; (ii) vulnerability and adaptation; (iii) research and development; and (iv) education, capacity building and communication. The Plan establishes targets to minimize the effects of global climate change through the reduction of emissions and actions to achieve environmental and socio-economic gains, such as: 

· reduce by 80% the annual deforestation rate in the Amazon by 2020; 

· increase by 11% per year the internal consumption of ethanol fuel in the next ten years; 

· double the area of planted forest to 11 million hectares by 2020, of which 2 million hectares should be planted with native species; 

· substitute 1 million old refrigerators per year in the next ten years; 

· increase the total offer of co-generation electricity, particularly that resulting from sugar cane pulp, to 11.4% of the total energy available in the country by 2030; and 

· reduce non-technical losses in the distribution of electric energy to a 1,000 GWh rate per year in the next ten years; among other targets.

This is an inter-ministerial Plan, which counts with the contribution of states and municipalities, as well as of various sectors of society. Its development was participatory with the organization of public consultations and sectoral meetings promoted by the Brazilian Forum on Climate Change, and the contributions provided by recommendations of the 3rd National Conference on the Environment (held in May 2008), which discussed a climate change agenda. The National Plan for Climate Change is a dynamic document and, as such, will periodically undergo revision and results assessment to ensure adequate implementation according to the decisions of the Brazilian society.

Decree 3515 of 20 June 2000
: created the Brazilian Forum for Climate Change, with the objective of creating awareness and mobilizing the general society for the discussion and decision-making on issues resulting from climate change caused by greenhouse gases, as well as on the Clean Development Mechanism (CDM) defined in Article 12 of the Kyoto Protocol to the United Nations Framework Convention on Climate Change.

Presidential Decree creating the Global Climate Change Inter-Ministry Commission: promulgated on 07 July 1999, with the objective of promoting coordination among governmental actions derived from the United Nations Framework Convention on Climate Change and its subsidiary instruments in which Brazil is a party. This Commission is also the Designated National Authority for the Clean Development Mechanism.
4. National Climate Change Fund
The creation of this Fund was approved by Congress in December 2009 (Law 12114 of December 09, 2009). Its objective is to secure funds to support projects, studies and ventures to adapt to or mitigate the effects of climate change. The financial resources, to be managed by BNDES (federal development bank), should originate from special participation in profits from oil production, the federal budget, donations, loans, and transference of unused governmental annual budgeted amounts. The Fund’s revenue, estimated at R$300 million (approximately US$176 million) per year, should be preferentially invested in environmental management activities related to the oil production chain, including the consequences of oil use.

Atlantic Forest Conservation Fund (AFCoF)

This Fund was created by a two-million Euros donation of the German Ministry of the Environment for the conservation of the Atlantic Forest as a global initiative for climate change mitigation, and is managed by FUNBIO. The donation, originated from Germany’s sale of carbon credits, financed until April 2009 conservation actions in public and private protected areas and projects for the sustainable use of biodiversity, among other initiatives in the Atlantic Forest.
5. Marine resources

The National Policy for Marine Resources (PNRM), approved in 2005, is implemented through Sectoral Plans which are updated every four years by the Inter-ministerial Commission for Marine Resources (CIRM), composed by various ministries and other federal agencies. The current Sectoral Plan for Marine Resources (PSRM) was prepared for the 2008-2011 period and has eight specific objectives: (i) defend the Brazilian national and international political-strategic marine interests; (ii) promote the socio-economic development based on the sustainable use of marine resources; (iii) recover the culture of traditional communities and disseminate the marine culture in Brazil; (iv) ensure the good quality of the marine environment; (v) reduce the vulnerability of marine environments to and the risks of extreme climatic events and climate change; (vi) strengthen the marine business value chain, represented by the generation of knowledge, development of technologies, and innovation in products and services; (vii) enhance the strategic partnerships with agencies responsible for controlling natural disasters at the national, state and municipal levels, with the purpose of reducing vulnerability to extreme events; and (viii) increase strategic partnerships to enhance instruments that can contribute to the regional development of the coastal zone in coordination with the National Regional Development Policy.

6. Research and monitoring

EMBRAPA develops an important initiative, through which researchers prepared future scenarios of the occurrence of agricultural crops such as soybean, wheat, corn, rice, coffee, apple and sugar cane associated with climate change. The results are being used to guide the genetic improvement of cultivated species for enhanced tolerance to excessive or reduced rainfall. The climate change theme was included in EMBRAPA’s Research Macro-program 1 – Major National Challenges in Agriculture. Research lines under this program are: future scenarios; pests and diseases; production systems; and genetic adaptation.

Another large scale initiative is the monitoring of coral reefs to control coral health and assess the effects of global climate changes. This initiative is coordinated by the Coral Reefs Institute (IRCOS) and the Federal University of Pernambuco (UFPE) with funds from the Ministry of the Environment, and works in partnership with research institutions and other institutions.

Other initiatives are worth mentioning: Geoma/MCT, LBA/MCT, and Biota FAPESP. The three initiatives include species distribution as one of the focus themes, including climate approaches.
7. Private sector initiatives

Climate Protection Pact: In 2007, the national oil company Petrobrás, the Votorantim corporation, Greenpeace and WWF Brasil joined to promote the adoption, in the short term, of actions in Brazil to ensure the continuity of economic development while contributing to the reduction of greenhouse gases emission. Actions proposed by the Pact involve aspects such as a clean energy matrix, technological innovation, introduction of sustainable consumption habits, and the creation of political, legal and economic mechanisms for the establishment of a proactive and constructive climate agenda in the country.

Época Climate Change Award: Created in 2008, this annual award is an initiative of the Época magazine, published by the Globo publishers. Only large corporations and banks are eligible and award winners are those with the most advanced environmental policies to reduce emissions of greenhouse gases. Winners receive the title of Leading Corporation on Climate Change.
Avoided deforestation in the Juma Reserve

The REDD project in Juma, initiated by the Fundação Amazonas Sustentável (FAS) in partnership with the State Secretariat for the Environment and Sustainable Development, has established a protected area covering 589,612 ha. The reserve is located in Novo Aripuana municipality in the south-east of Amazonas State in Brazil, where deforestation is recognized as a serious threat. The creation and actual implementation of the reserve were only made possible by the Payment for Environmental Services system introduced by the Amazonas government. The programme, called Bolsa Floresta, is financed in partnership with Marriott International and generates financial compensation for local populations undertaking approaches to reduce emissions from deforestation. The activities conducted in the project zone are all based on participatory public consultations, with local populations involved throughout the project. The Juma reserve should ultimately generate 189,767,027 carbon credits.

The income will serve to ensure that the dynamics of avoiding deforestation introduced by the Bolsa Floresta programme are self-sustaining. The government has provided support to a system for monitoring avoided emissions and has strengthened legislation. The project is generating significant co-benefits, especially for poverty reduction and biodiversity conservation.

Economics of the project

Direct income from activities to create the Juma Reserve is derived from the production of carbon credits. The project’s REDD component aims to obtain directly negotiable carbon units, and expects to generate about de 189 MtCO2e in tradable reductions by 2050. In parallel, the project will generate substantial co-benefits for poverty reduction and biodiversity conservation.

The carbon income is reinvested to finance the Bolsa Floresta programme, which has established four lines of compensation for local families and communities who comply with programme undertakings: Bolsa Floresta Family (BFF): US$ 300 per family per year for mothers; Bolsa Floresta Association (BFA): US$ 175 per family per year to strengthen organizations; Bolsa Floresta Social (BFS): US$ 175 per family per year to improve the living standards of local communities; Bolsa Floresta Income (BFI): US$ 175 per family per year for sustainable production.

Project activities and costs are as follows

· Project preparation: US$ 0.3M (1.3%);

· Bolsa Floresta Programme: US$ 7.1M (29.2%);

· Community support programs: US$ 6.3M (26.1%);

· Project management and conduct: US$ 3.6M (15%)

· Protected area management and strengthened legislation: US$ 4.7M (19.2%); and

· Carbon transaction costs: US$ 2.3M (9.3%).

Project financing
Preparation of the project was entirely financed via the FAS Foundation by Marriott International, which has guaranteed financing for the first 4 years (US$ 2M). Marriott International offers a scheme to its clients to offset emissions from their stay ($1/day, or $32/tCO2), and transfers the entire amount collected to the project. 

Also to be noted is the role of the Amazonas State government, Bradesco Bank and Coca-Cola Brazil, which financed the FAS Foundation to set up the project.

Carbon credit sales

All the carbon credits generated by the Juma Reserve REDD project belong to the FAS. The credits are sold to clients of the Marriott hotel chain wishing to offset their stay. Marriott has undertaken to offer them the total volume of credits validated for the first accounting period (2006-2016). All proceeds are then reinvested in the Juma Reserve via the Bolsa Floresta programme.

Contact: Gabriel Ribenboim - gabriel.ribenboim@fas-amazonas.org
Ecomapuá Amazon REDD Project

This project encompasses 94,171 hectares and is located within a private property pertaining to the company Ecomapuá Conservação LTDA in the municipality of Breves, on the island of Marajó, northern Pará State. The project aims to conserve and restore an area of Amazon forest area that belonged to a timber company before the purchase of the property by the project owners.

REDD credits generated from the project are planned to be sold to the private sector in the carbon markets. In addition to the REDD component, proposed activities within the project’s scope include reforestation as well as research and the development of relations with surrounding communities. The parties who made this project possible are Ecomapuá Conservação LTDA, the project implementer; Winrock International, responsible for the project’s feasibility study; Bruno Matta, independent consultant, responsible for designing the PDD for CCB standards; the University of Georgia, responsible for soil carbon measurements; Vigna Brasil, responsible for research and planning for reforestation and low-impact management; the Amazon Sustainable Institute, responsible for social aspects of the project.

Genesis REDD Project

The project’s objective is to guarantee the protection of a natural savannah area (cerrado), located in the Serra do Lajeado Environmental Protected Area (APA) in the district of Taquareussu, near the city of Palmas in the state of Tocantins, northern Brazil. The intention is to transform the area, totalling 121,415 hectares, into a Privately Owned Nature Preserve – RPPN (“Reserva Particular do Patrimônio Natural”) with the benefit of providing essential ecosystem services such as erosion control, water cycling, filtration and storage, nutrient recycling, and habitat for thousands of native Amazonian animal and plant species.

The project, invested in by Hyundai Motors America (HMA), is being developed by the Instituto Ecológica in partnership with CantorCO2e and CarbonFund.org.
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