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1 Introduction 

Climate change and development are highly intertwined: the risks of global warming could 
jeopardise decades of development efforts, particularly in the poorest regions of our planet. It 
is therefore vital to ensure that development projects strengthen their beneficiaries’ 
capacities to confront climate change. It is also important to make sure that the same 
projects do not lead to excessive emissions of greenhouse gases. 

HEKS/EPER supports community-level projects in rural areas in poor countries across the 
planet. Many of their beneficiaries are heavily threatened by climatic and disaster risks, 
mainly because of their high economic, social and environmental vulnerabilities. Even though 
HEKS/EPER does not engage in specific climate change projects, it has grasped the need to 
consider those threats and the related vulnerabilities. 

Marion Künzler, a climate change expert of Bread for All, carried out the climate and disaster 
analysis in a local project supported by HEKS/EPER. In May 2011, she visited Brazil.  

The analysis was executed with the HEKS/EPER and Bread for All “Participatory Tool on 
Climate and Disaster Risks (CliDR)”, which is based on CRiSTAL1.  

 

2 The Project and its Context (Module 1 of CliDR) 

Background 

Brazil is a continental country with unique ecosystems such as the Amazon and the bush 
and tree savannahs of the Cerrado. However, the bio-diversity and cultural diversity of the 
country is increasingly threatened by the spread of extensive soybean, sugar cane and 
eucalyptus plantations as well as extensive cattle breeding. In addition to the environmental 
problems caused by extensive deforestation, the social problems have also become more 
acute, especially due to land displacement and land conflicts: families who have been living 
on their land for generations, but most of whom have no land titles, are systematically 
expelled by large landowners and national and multinational corporations. 
Brazil has extreme social and economic inequalities. According to the government, one third 
of the 186 million inhabitants live below the poverty line. The gap between rich and poor is 
also associated with governmental differences and discrimination against large population 
groups. 60 percent of the rural population is poor. Afro-Brazilians and indigenous people 
generally have poorer educational opportunities, poorer housing and living conditions and 
lower incomes. One of the main causes of hunger and poverty is the unjust distribution of 
land. Land concentration has increased in recent years: 4.8 million Brazilian families are 
without land, while over 4000 large landowners own over 85 million hectares of land. In the 
last ten years, more than one million small farms have had to give up.  
Although the living conditions of the poorest have improved thanks to the Brazilian 
government's social policy under President Lula da Silva, the structural causes of poverty 
have not been touched. Implementation of the agricultural reform has almost come to a halt. 

                                                

1 CRiSTAL is a tool jointly developed by the International Institute for Sustainable Development (IISD), Intercooperation, the 
International Union for the Conservation of Nature (IUCN), and the Stockholm Environment Institute (SEI). 
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Organisation 
Two organisations are active in the Tapera region. 
The Centre for Organic Agriculture (CAA) trains small farming families in agro-ecology and 
agro-forestry, for example in the implementation of soil and water protection measures, 
production of organic traditional seeds, cultivation of mixed crops, reforestation of natural 
Cerrado vegetation. 

The Grande Sertão cooperative cooperates with around 3000 families and is active in the 
following value chains and products: Sugar cane, wild fruits, medicinal plants, oleaginous 
plants and honey. The products are marketed primarily through a national program of the 
Brazilian government, which guarantees the sale of the products. For example, the 
cooperative supplies fruit pulp to 60 schools and crèches. In view of the expanded product 
range, the cooperative plans to diversify its marketing more strongly and set up a central 
sales outlet for fair trade products in the main town of Montes Claros.  

HEKS has been active in Brazil since the 1980s. Following the abolition of the dictatorship, 
the relief organisation followed the call of the ecumenical churches to implement the "Option 
for the Poor", which was shaped by liberation theology. From the outset HEKS has 
concentrated on the thematic priorities of rural development, i.e. access to land and water, 
food security and the development of rural grassroots organisations as well as the prevention 
of violence through informal education in working with children and young people. 

Project area 

CAA works in five regions with four traditional population groups. One Region lays in the 
Cerrado, the village Tapera. CAA is working with the traditional population of geraizeros. In 
the past, a fazienda with 40 working families used to be there. In 1990, the whole area of the 
fazienda was sold to a company starting to plant eucalyptus monoculture. Die Familien 
sollten Grundstück verlassen. Thus, the 40 families started to claim their rights and 
succeeded in getting an area of 4500 ha in total. This land was distributed between the 40 
families, so that every family owns an area around 55 - 82 ha. The population relies mainly 
on agricultural and livestock farming.2  

Cerrado is the name given to the savannahs of Central Brazil. With an area of two million 
square kilometres, they cover an area the size of Alaska. The trees in the Cerrados reach a 
height of 4 to 9 m, they cover between 3% and 30% of the area. During the dry season, the 
soil remains moist from a depth of 2 metres. The roots of the trees therefore always reach 
water, they remain green all year round and do not have to restrict their perspiration. 
Grasses and shallow-rooted plants dry up during the dry season. The biodiversity of 
Cerrados is very large: there are about 10,000 different species of vascular plants, half of 

                                                

2 The beneficiary population groups have lost their settlement area or run the risk of losing it due to 
expulsion or illegal occupation. In order to strengthen the beneficiaries, information events are 
organised on the basis of the constitutional law "Right to ancestral land". Furthermore, the population 
is trained in organisational development and negotiation methods in order to demand the right to use 
savannah forests from the local government, for example. In cooperation with the university, social 
cartographies are drawn up, i.e. the traditional population groups are marked on a geographical map 
of the region so that their recognition as traditional communities can be claimed. 
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which are endemic. The fauna includes about 200 mammal species, 840 bird species, 180 
reptile species and 110 amphibian species. This biodiversity is threatened by the expansion 
of agriculture (Wikipedia 2014). 

The beneficiary population groups have lost their settlement area or run the risk of losing it 
due to expulsion or illegal occupation. In order to strengthen the beneficiaries, information 
events are organised on the basis of the constitutional law "Right to ancestral land". 
Furthermore, the population is trained in organisational development and negotiation 
methods in order to demand the right to use savannah forests from the local government, for 
example. In cooperation with the university, social cartographies are drawn up, i.e. the 
traditional population groups are marked on a geographical map of the region so that their 
recognition as traditional communities can be claimed. 

Project activities 

The project has a three year plan from 2009 to 2011. The next phase is currently in revision. 
The annual budget is about 130’000 Swiss Francs annually which come from HEKS/EPER. 
CAA works in Tapera with these 40 farmer families.  

CAA is implementing two main activities this area:  

o Territoriale Rechte für traditionelle Bevölkerung: 

o Agroökologie und Basisnetzwerkbildung: Traditionelle Formen wiederaufleben 
lassen. Altes Saatgut erhalten und wieder in Umlauf bringen. Wasserhaushalt 
regulieren (Problem Eukalyptus). Aufbau Biodiversität (Arbeitsweise und Capacity 
Building). Bodenkonservierung. Management natürlicher Ressourcen. 

Project context 

Nord Minas lies in the Cerrado. The Cerrado has a semi-dry climate with two distinct 
seasons. During the rainy season from October to April (summer), most of the annual 
precipitation falls from 1100 to 2000 mm. In the remaining five months of the year (winter) 
there is drought. The average annual temperature is between 20° and 26°C. 
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2. Scientific information about Climate Change and Disaster Risks 
in Brazil (Module 2 of CliDR) 

2.1 Past Trends of Climate Change in Brazil 

Climate change is already taking place now, thus past and present changes help to indicate 
possible future changes. Over the last decades, temperatures generally stagnated or 
increased, precipitation has a spatial distribution with a decrease in Amazon and Northeast, 
and an increase in South-eastern and Southern Brazil in Brazil. Sea level rise ranges from 
1.1-4.1 mm p.a. depending regionally in Brazil. 

Temperature: IPCC 2007 states that for the century long period, warming is statistically 
significant over most of the world’s surface. Warming is strongest over the continental 
interiors of Asia and North-western North America and over some mid-latitude ocean regions 
of the Southern Hemisphere as well as South-eastern Brazil (IPCC 2007). According to 
figure 3a and b, the changes of surface temperature in Brazil vary from 0-2 °C per decade 
(for 1901 to 2005) and 0 – 0.7 °C per decade (for 1979 to 2005) with the strongest significant 
warming in Southern and South-eastern Brazil. 

Figure 1a: Annual surface temperature 
changes for 1901 to 2005 (IPCC 2007) 

Figure 3b: Annual surface temperature 
changes for 1979 to 2005 (IPCC 2007) 

  

  

Notes. Linear trend of seasonal MAM, JJA, SON and DJF temperature for 1979 to 2005 (°C per decade). Areas in 
grey have insufficient data to produce reliable trends. The minimum number of years required to calculate a trend 
value is 18. A seasonal value is available if there are two valid monthly temperature anomaly values. The dataset 
used was produced by NCDC from Smith and Reynolds (2005). Trends significant at the 5% level are indicated 
by white + marks. 
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Rainfall: According to IPCC 20007, across South America, increasingly wet conditions were 
observed over the Amazon Basin and South-eastern South America, while negative trends in 
annual precipitation were observed over Chile and parts of the Western coast.  

The South American Monsoon System is evident over South America in the austral summer 
and a key factor for the warm season precipitation regime. Over Northern and Southern 
Amazonia different precipitation trends have been observed, showing a dipole structure 
(Marengo, 2004) that indicate a southward shift of the South American Monsoon System.  

 The South Atlantic Convergence Zone 
(SACZ) is a more transient feature over 
and Southeast of Brazil that transports 
moisture originating over the Amazon 
into the South Atlantic and it modulates 
the interannual variability of seasonal 
rainfall over Eastern Amazonia and 
North-eastern Brazil. Barros et al. 
(2000b) found that, during summer, the 
South Atlantic Convergence Zone was 
displaced northward (southward) and 
was more intense (weaker) with cold 
(warm) sea surface temperature 
anomalies to its South (IPCC 2007). 
Other studies detected in subtropical 
Brazil a systematic increase of very 
heavy precipitation since the 1950s, 
and in South-eastern Brazil they 
detected an increase in the frequency of 
extreme rainfall events (FBDS N.A.). 

Extreme events: According to 
Prevention Web Brazil’s top ten natural 
disasters affecting people are drought 
and flood. It’s vulnerability and risk for 
drought is low, flood is low to medium 
and landslides is medium to high.  

Historically, there is evidence of 
extensive droughts, and perhaps 
widespread fires, linked to paleo El Nino 
Southern Oscillation (ENSO) events 
occurred in the Amazon basin in 1,500, 

1000, 700 and 400 BP, and these events might have been substantially more severe than 
the 1982-83 and 1997-98 events (Meggers 1994).  

Intense tropical cyclone activity has likely increased in some regions all over the world since 
1970. Globally, estimates of the potential destructiveness of hurricanes show a significant 
upward trend since the mid-1970s, with a trend towards longer lifetimes and greater storm 
intensity, and such trends are strongly correlated with tropical sea surface temperature. 
Nevertheless, in March 2004 in the South Atlantic, off the coast of Brazil, the first and only 

Figure 2: Trend in annual precipitation 1901 to 
2005 (IPCC 2007) 

 

 

Notes: Trend of annual land precipitation amounts for 1901 
to 2005 (% per decade), using the GHCN precipitation data 
set from NCDC. The percentage is based on the means for 
the 1961 to 1990 period. Areas in grey have insufficient data 
to produce reliable trends. The minimum number of years 
required to calculate a trend value is 66 for 1901 to 2005 and 
18 for 1979 to 2005. An annual value is complete for a given 
year if all 12 monthly percentage anomaly values are 
present. Note the different colour bars and units in each plot. 
Trends significant at the 5% level are indicated by black + 
marks. 
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documented hurricane in that region occurred (Pezza and Simmonds, 2005). This event 
appears to be unprecedented although records are poor before the satellite era (IPCC 2007).  

2.2 Projected Trends of Climate Change in Brazil 

Regional climate change scenarios based on models are relatively unanimous concerning 
trends of the climatic changes. However, consensus and significance are less strong where 
regional patterns are concerned. Marengo’s study (N.A.) discusses the mean climatic 
features of climate change projections for two different scenarios (A2 = conservative scenario 
and B2 = optimistic scenario of IPCC report in 2007) for 2071-2100 produced by the 
ensemble of three regional models.  

A) B2, rainfall anomalies (mm/day) B) A2, rainfall anomalies (mm/day) 

 
 

C) B2, temperature anomalies D) A2, temperature anomalies 
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Figure 3: Projections of annual rainfall (mm/day) and air temperature anomalies (°C) for both 
A2 and B2 scenarios for 2071-2100 relative to 1961-90, as produced by the ensemble of the 
3 regional models: Eta CCS, RegCM3 and HadRM3P regional models (Marengo N.A.) 

 

Generally, the results of figure 5 indicate that 

• Temperature increases with differences in the spatial distribution of the changes. The 
occurrence of warm nights is projected to be more frequent in the entire tropical 
South America, while the occurrence of cold night events is likely to decrease. 

• Precipitation scenarios are less reliable. However, they coincide in their estimation 
significant and often different changes in rainfall extremes and dry spells. Over most 
of South-eastern South America and Western Amazonia total rainfall increases as 
well as the intensity of extreme precipitation events increases. In Northeast Brazil and 
Eastern Amazonia total rainfall decreases, significant changes in the frequency of 
consecutive dry days but small or no changes in rainfall intensity are expected.  

• Sea level: Changes in sea level will not be uniform over the world due to changes of 
ocean density and its circulation. Until the end of the century, sea level rises between 
0.21m and 0.48m in the world average. In Northeaster and Southeaster coast of 
Brazil sea level is accelerated due to density and ocean circulation patterns- which 
are expected to be around 5cm greater than the projected world average. In Central-
Easter coast of Brazil sea level rise is slowed by 5cm than the projected world 
average (UNEP 2010). 

The combined effects of higher temperatures and uneven distribution of rains could lead to 
serious problems in the sub-regional water balances (Marengo N.A.; GTZ 2007). 
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Based on Marengo’s study, Figure 6 summarized possible impacts of climate change in 
Brazil regionally: 

Figure 4: Summary of future climate change scenarios for the end of the 21st Century and 
possible impacts in Brazil (Marengo N.A.) 

 

Different regions show different vulnerabilities. While in almost of Brazil the natural 
ecosystems would be affected, Southern and South-eastern Brazil seem to cope the 
impacts of climate change, while regions as Northeast Brazil would experience the highest 
vulnerability, especially on the social side. This region is vulnerable to the extremes of 
climate variability in present climates (e.g. drought during El Nino years). The different 
Brazilian states that are part of the Northeast region exhibit lower indicators of social and 
health conditions, as well as lower human development index, and in future climate a 
tendency for aridization would exacerbate the social vulnerability (Marengo N.A.). 

Some global circulation models suggest that Amazônia may be vulnerable to extreme drying 
in response to circulation shifts induced by global warming (Li et al. 2006), possibly leading 
to a dieback of tropical rainforest with a potential acceleration of global warming (Cox et al. 
2004). This might be due to fluctuations in the meridional sea surface temperature gradient. 
Therefore, areas affected by fires are expected to become more vulnerable to recurrent fires. 
Also, droughts will be experienced more and more frequently (FBDS N.A.). 
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2.3 Impacts of Climate Change in Brazil 
There is little certainty on the impact of these scenarios on ecosystems and socio-economic 
development. However, scientists tend to agree on some main thesis: 

Overall, the Northeast is expected to be hit the hardest by climate change. It would 
experience acceleration in its problems of desertification with a tendency of becoming arid 
(GTZ 2007). 

Water resources: Changing rainfall patterns, 
especially in the drought-affected North-eastern 
region of the country, will mean poorer water 
resources and a reduced water supply. 
Agriculture will suffer of salinization of soils 
through irrigation and further decrease 
productivity of subsistence agriculture with all the 
social consequences on food security, migration 
and poverty. Traditional mechanisms to provide 
fresh water for human consumption would be at 
risk posing additional challenges to the already 
difficult water management. (SCIDEV 2011, GTZ 
2007).  

Agriculture, Food Security: Agriculture is likely 
to be one of the most affected economic sectors 
with forced shifts in the cropping zones and 
severe impacts on the profitability of the main 
cash crops.  

According to a study of of PINTO and ASSAD 
(2008), with the exception of Amazônia, the 
possible increase in the periods of dry weather 
should cause problems for the productivity in 
practically every annual and perennial crop in 
Brazil. Soybeans will lose the conditions to be 

cultivated in the South of the country, sugarcane should increase the demand for the so 
called “salvage irrigation” in its expansion towards Central Brazil and the subsistence crops 
such as beans, corn and cassava should suffer sharp drops in productivity in the North-
eastern areas. Figure 10 shows the consequences on nine of the principal plants cultivated 
and responsible for around 85% of the Brazilian agribusiness gross domestic product. 

Further some states in the Northeast such as Ceará and Piauí should lose between 70% and 
80% of their agricultural land due to the increase in dry period indices between 2010 and 
2050. Additionally, the use of irrigation to compensate the increases in short summers in 
Central Brazil and the Northeast is not recommendable in view of the increase in 
competitiveness between water for human consumption and agriculture. On the other hand, 
some areas in the East of Amazônia, with a reduction in rainfall, could develop 
circumstances for the cultivation of cassava and sugarcane due to the easier traffic 
conditions for machinery, which would enable mechanized harvesting (FBDS N.A.). 

The increase in temperatures and the consequent water vapor content in the atmosphere 
should increase the index of disease in agricultural plants by providing better conditions for 
the formation of dew in the leaves and thermal comfort for the fungi. Increases in 

a 

Figure 5: Mean Changes in runoff 
(UNEP 2010) 
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temperature induce a shortening in the reproductive cycle of fungi and insects due to a 
shorter period of incubation, which allows a larger number of generations of the 
microorganism. On the other hand, the incidence of longer intervals of dry periods, with a 
drop in the humidity in the air, could increase the incidence if plagues in the farms given that 
insects adapt themselves better to dry conditions with higher temperatures (FBDS N.A.). 

 

Figure 6: Variation of the areas estimated by model Precis RCM, in km2, with potential for the 
plantation of the principal Brazilian crops in present climatic conditions (2007/08) and also in 
2020, 2050 and 2070, in the scenario IPCC – A2 (conservative scenario). 

Human health: Rising temperatures are expected to help organisms that act as vectors for 
diseases, such as mosquitoes, which transmit dengue fever and malaria, and assassin bugs, 
which transmit Chagas disease (SCIDEV 2011). 

Biodiversity and ecosystem services: Brazil is vulnerable to climate change, not least due 
to its fragile, biologically diverse ecosystems, especially Cerrado and Amazon. 

The Cerrado is one of the world’s biodiversity hotspots. The Cerrado has the richest flora 
among the world’s savannas (>7000 species) and high levels of endemism. Deforestation 
rates have been higher in the Cerrado than in the Amazon rainforest. Thus, in the last 35 
years, more than 50% of its approximately 2 million km2 has been transformed into pasture 
and agricultural lands planted in cash crops. Also, conservation efforts have been modest as 
only 2.2% of its area is under legal protection. Numerous animal and plant species are 
threatened with extinction, and an estimated 20% of threatened and endemic species do not 
occur in protected areas. Soil erosion, the degradation of the diverse Cerrado vegetation 
formations, and the spread of exotic grasses are widespread and major threats (Klink and 
Machado 2006). Additionally, to the mentioned threats is climate change accelerating the 
destruction. A study of Ferreira de Siqueira and Peterson, 2003 applied a series of new 
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techniques to understand the conservation of Cerrado tree species in the face of two climate 
change scenario, an optimistic and a more conservative scenario.  

 

The main results are shown in Figure 11a and b: 

Figure 7a:  Patterns of predicted species 
richness in an optimistic climate change 
scenario (Hadley HHGSDX50 scenario) for 
144 species (Ferreira de Siqueira and 
Peterson 2003) 

Figure 8b:  Patterns of predicted species 
richness in a conservative climate change 
scenario (Hadley HHGGAX50 scenario) for 
106 species (Ferreira de Siqueira and 
Peterson 2003)  

  

Most species were projected to decline seriously in potential distributional area, with both 
scenarios anticipating losses of more than 50% of potential distributional area for essentially 
all species. Indeed, out of 162 species examined, between the two climate change 
scenarios, 18 - 56 species were predicted to end up without habitable areas in the Cerrado 
region, and 91 - 123 species were predicted to decline by more than 90% in potential 
distributional area in the Cerrado region. These results cause for ample concern regarding 
Cerrado biodiversity. Since only 2.25% of the Cerrado biome is presently protected, this 
future scenario presents a pessimistic forecast, which would likely include widespread 
species loss from the biome, as well as dramatic shifts to the South and East, further 
complicating conservation planning efforts (Ferreira de Siqueira and Peterson 2003). 

The Amazon rainforest is recognized as having the greatest biological diversity in the world. 
Besides the ongoing deforestation for e.g. livestock pasture, agricultural land for soybean 
endangers the Amazon rainforest biodiversity. Some studies show that, as temperatures rise, 
the Amazon rain forest could become dryer, making spontaneous fires more frequent and 
thereby accelerate deforestation. Ecosystems could be altered by reducing biodiversity 
leading to a “savannization” of the tropical forests. Species would change their reproduction 
cycles and migration patterns. Additionally, those fires would release more greenhouse 
gases increasing their concentrations in the atmosphere, in turn raising temperatures further 
(SCIDEV 2011, GTZ 2007)  

Energy generation: Less rain will also affect the hydropower supply, which, according to the 
International Energy Association, provides more than 80 per cent of the electricity Brazil 
generates. The major blackout crisis ever experienced in Brazil’s history in the years 
2001/2002 was a consequence of a sequence of dry summers and unusually low water 

http://en.wikipedia.org/wiki/Amazon_Rainforest
http://en.wikipedia.org/wiki/Biodiversity
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levels in the reservoirs. To meet Brazils’ increasing electricity demand, the pressure to build 
new dams is growing with all the ecological and social governance problems that follow 
these measures. Recent conflicts involving forest people in the context of the planned Belo 
Monte dam on the Amazon tributary Xingu are exemplary of the situation (GTZ 2007). 

Extreme events as floods, drought and landslides cause huge economic disasters and death 
of people. Caused by drought, fires affected air traffic due to the closing of airports; schools 
and business were closed due to smoke, and many people had to be treated in hospitals due 
to smoke inhalation (FBDS N.A.). 

2.4 Brazil’s Contribution to Climate Change 

Brazil plays an important and unique role in climate change. It is one of the ten largest 
economies in the world and — most importantly for climate change — home to one of the 
greatest ecosystems and forests of the planet: The Amazon. Mainly due to deforestation, 
Brazil is the fourth largest emitter of greenhouse gases, and the second largest emitter in the 
developing world after China, according to 2005 World Resources Institute figures. Brazil 
emitted in 2005 a total of 2,192 Mio CO2e3. In 2005, deforestation and other land use 
changes are responsible for 68,1% of total CO2e. Thanks to the relatively “clean” energy 
matrix, burning fossil fuels, which is the main GHG source in industrialized countries, only 
constitute 17% of the country’s total emissions. Agriculture has 10.2% of total CO2e, mainly 
due to the methane emissions from farm animals (SecNatCom 2010).  

Ozone depleting gases are often not part of these statistics, because they are governed by 
the Montreal Protocol. However, these gases and particularly the Hydro chlorofluorocarbons 
(HCFCs) used mainly in air conditioning and refrigeration were responsible for as much as 
16 mega tonnes CO2 equivalents in 2005 with growing tendency despite all phasing out 
efforts. 

In the energy sector Brazil’s comparative advantage is the large share of renewable energies 
in its energy matrix. In 2005 almost half of all national energy supply originated from 
renewable sources (compared to 6% in OECD countries on average). These sources include 
Hydropower (74% of all electricity stems from hydropower), Biomass (charcoal, sugarcane 
and biodiesel) as well as to a lesser extend solar and wind energy. This situation however is 
rapidly changing. Between 1970 and 2004 carbon emissions from fossil fuels increased 
145%. Energy consumption per capita is still very low and will naturally increase with 
economic growth. Distribution is also very unequal. Twelve million people are estimated to 
have no access to electricity at all and less than 10% of all Brazilians own a car. On the other 
hand, renewable resources are also limited leading to the “carbonization” of electricity 
production through thermoelectric power plants on the basis of coal, petrol and diesel.  

                                                

3 The option for aggregating reported emissions in carbon dioxide equivalent units using Global 
Warming Potential (GWP) over a 100-year time horizon was not adopted in Brazil in its Initial 
Inventory. GWP is based on the relative importance of greenhouse gases, in relation to carbon 
dioxide, in producing a quantity of energy (by unit area) several years after an emission pulse. This 
variable does not appropriately represent the relative contribution of different greenhouse gases to 
climate change. Therefore, Brazil used the Global Temperature Potential (GTP). Despite higher 
uncertainty in its calculation due to the need to use climate system sensitivity, GTP is a more 
appropriate metric to measure the effects of different gases on climate change, and its use would be 
conducive to more appropriate mitigation policies (SecNatCom 2010). 
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Net emissions for Land-Use Change and Forestry sector totaled 1,259 Tg CO2, driven by the 
Amazon biome (67%) and Cerrado biome (22%). In both cases, emissions derived from the 
burning of biomass left in the field after forest conversion to cropland and pasture, 70% of 
which being produced in the Amazon biome and 20% in the Cerrado biome. 

Although the rates of deforestation have been decreasing over the past five years, this trend 
might not be hold in the coming decades. According to reports of Brazil's National Space 
Research Institute (INPE), deforestation in the Brazilian Amazon may be on the rise again 
after reaching record-low levels in the last years. The rise in deforestation is not unexpected. 
Forest clearing in the August 2008-July 2009 period was unusually low due to the global 
financial crisis, which dried up credit and depressed prices of commodities produced in the 
Amazon. Prices of beef and soy have surged since last year, while banks and commodity 
traders have resumed lending to farmers and ranchers. Brazil's economy is booming, 
spurring new investment in the Amazon's fast-growing agricultural sector.  

Apart of forest fires, main drivers of deforestation are the conversion of forest areas for 
plantation crops (mainly soy) or cattle ranching, rural settlements, mining and logging. These 
driving forces again depend on a set of indirect causes like subsidies for agriculture, 
exchange rates, investments in infrastructure among other factors influencing the profitability 
of logging and cattle rising. In future, increasing demand for meat, soy and biofuels are 
expected to offset the positive effects of improved deforestation control and prevention such 
as the creation of protected areas (Moutinho, N.A.). Needless to say, that deforestation and 
climate change are locked in a vicious feedback loop.  

Figure 9: Arc of deforestation in the Brazilian Amazon in the year 2005 and 2050. (Source: 
Moutinho N.A.) 

 

 

The area in yellow represents deforestation until 2002 
and in black from 2002 to 2003. 

Estimated area deforested in Amazon Basin by 2050 
(yellow) under two scenarios: governance and 
business-as-usual. 

At the current deforestation rates, by 2050, 45% of Amazon forest cover will be deforested, 
which could lead to what is often called the tipping point, meaning an irreversible disturbance 
of the equilibrium between climate and ecosystem. Particularly forest fires can double the 
emissions in years of extreme drought (Moutinho N.A). 
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3 Participative Assessment of Project Activities in Tapera 

This chapter presents the results of the stakeholder consultations for the analysis on climate 
change conducted in May 2011.  

The information on climate and disaster risks, their impacts and the current coping strategies 
was collected during two one-day gender specific workshops with the local population. As the 
poor farmer families are the main project beneficiaries of CAA, one workshop took place with 
women (w) and another with men (m) in May 2011.  

The structure of this chapter follows the structure of CliDR which was used for the analysis. 
First, the project specific climate and disaster risks, their impacts and current coping 
strategies are indentified. Secondly, the most important livelihood resources and their 
vulnerability are analysed in the context of climate and disaster risks. Then, the project’s 
impact on adaptive capacities and on greenhouse gas emissions is evaluated. The last 
section looks at possible project revisions. 

3.1 Climate and Disaster Risks, their Impacts and Coping 
Strategies in Tapera (Module 3 of CliDR) 

Chapter 3 has already dealt with the impacts of climate change and disasters on national 
level. Scientific information on a more local level is not available. Therefore, the results of 
consultations with project representatives and beneficiaries help to identify the 
consequences of climate change and disasters on a local scale. 

Hazard map and seasonal calendar 

Map of Tapera in municipality Riachos dos Machados of Minas Gerais on the next pages. 
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Men group 
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    women group 
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Hazards in Tapera: 

- (m, w) Fires in reserve areas caused by human beings and affect vegetation 
and wild fruits 

- (m, w) Drought occurs all over the municipality and affects especially 
agricultural zones and endangers livestock, pasture land and vegetation. In the 
southern part of the map is drought less problematic because small dams are 
providing water for livestock.  

- (m) Degradation as as problem in the Northern part of the map. 

- (m, w) Eucalyptus plantations, especially in north-west region is problematic due 
to important springs and water balance. Application of insecticide and herbicide 
contaminates water quality. And eucalyphtus reduces availability of water. 

- (m, w) Mining is getting an issue and pressure is increasing as the area is 
suitable for (Quarz und Eisenerz) and other unknown resources. Government is 
preparing for mining activities (e.g. construction of dam for electricity supply). 

- (m, w) Waste is burned. Animals are eating it and dying especially due to 
plastic. Also use of batteries is problematic. 

- (m) Economic system is endangered by degradation, coal production and water 
balance problems. 

- (m, w) Human diseases: cancer, chagas (Herzkrankheit) 

- (m, w) Floods are rare events only after heavy rainfalls 

- (m) Not being prepared for future disasters e.g. earthquakes and mining 

- (m) Rabies affects livestock 

- (m) Project for one big dam could affect agricultural area of farmers due to 
increase of flooding risk. 

- (w) Erosion zones 

Seasonal calendar for women group 
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Notes for women 

• Tempo: Secas (de abril a setembro) – Aguas ( de outubro a março) – nos últimos 
anos tem variado; 

• Roças: Gradeação – Plantio – Limpa – Colheita – Armazenagem 

• Horta 

• Cuidado com os animais 

• Atividades de casa: lavar, passar, cozinhar, namorar; 

• Festas: de Maria (maio); do Milho (abril); Junina – S.João ( Junho) Festa do Bom 
Jesus (Agosto) 

• Rezas – Culto dominical – Grupo de oração todas as quintas feiras – Novena de 
maio - Nossa Senhora Aparecida (12 de outubro) Santa Luzia (13 de dezembro) – 
Reis (06 de janeiro)  

• Dias Santos 

Identifying Natural Risks (Module 3, Part A) 

Observed changes of hazards over the last 10 years in frequency and/or intensity in 
Tapera:  

• (m, w) Fire: Capacity building succeeded in a decrease of fires caused by human 
beings. But fires coming from other areas caused by human beings are still a 
problem. (w) Fire increased, especially in reserve areas. Help from outside is only 
available if eucalyptus plantation is endangered.  

• (m) With the dam construction big impacts are expected, especially on agricultural 
land. 

• (m, w) Waste volume increased in the last 20 years. On woman estimates around 
80% increase of waste. This issue should be tackled 

• (m, w) Drought increased. Most of the rivers had all the year around water, now only 
seasonally. (w) Dry season got heavier. Most of the rivers had all the year around 
water, now only seasonally. The Northern part of the map is more affected by 
drought. 

• (m) Rainfall is decreasing 

• (w) Rainfall is stable but more concentrated. So more heavy rainfalls are occurring. 
(m) MAT (Meteorolocial institute) observed stable total rainfall. But the intensity of 
rainfall is increasing and getting irregular. 

• (m, w) Rainfall season shifts. In the past the rainy season started in September until 
January. Now, the rainy seasons starts later in November and finishes in March or 
April. Also in January and February occurs often drought for around 50 days.  

• (m) Water balance is affected, groundwater table is decreasing 

• (w) Floods: After heavy rainfall local floods are occurring (überlaufen der Dämme). 
Danach spriesst auch mehr Unkraut aus dem Boden. Casually floods came into 
houses along the river board (Northern part of map).  

• Mortality cases of cattle livestock at the end of the rainy season increased. The 
reason is unknown. 

The main natural hazards identified in the workshops were drought (men = m, women = w), 
Feuer (m) und Eukalyptus (Abholzung, Verbrennung) (w).  



 
 

 
Impacts and Current Coping Strategies in Tapera (Module 3, Part B and C) 

In an exercise on the impacts of hazards and their coping strategies, participants identified the following consequences and strategies. 

Risk Impact Coping strategies 

Drought (w) • (m) Decrease of agricultural production 

• (w) risk of seed loss 

• (m, w) Reduction of income 

• (m) Animals suffering 

• (m) Insect attacks are increasing 

• (m) Increase of diseases 

• (m, w) Less food available, additional financial 
resources needed to buy food  

• (m, w) Stressed people, life is more difficult 

• (m, w) Livestock dying, more animal diseases 

• (m, w) Decrease of livestock production 

•  (m) Nutrition affected due to water scarcity 

• (m, w) Hygiene and health affected due to water 
scarcity 

• (w) Reduction of available drinking water 

• (w) Increased risk of contaminated water and 
diarrhea 

• (m, w) Construction of small water holes, increase of 
infiltration and serves also for irrigation  

• (m) Soil technics (Konturlinienanbau) 

• (m, w) No burning of vegetation along rivers  

• (w) Increase protected area 

• /w) Use of sustainable gathering economy 
(sammelwirtschaft) 

• (w) no use of chemical inputs 

• (m) construction of cistern and water tanks 

• (m, w) Diversification and multi-cropping 

• (m, w) Storage of seed for 1 year 

• (w) use of traditional seed varieties 

• (m) Discussion and testing drought resistant varieties,  

• (m, w) Seasonal migration 

• (m) Sown in different periods, utilizing the first rains 

• (m) Cultivation of feed (e.g. sugarcane) for livestock during 
dry season  
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Risk Impact Coping strategies 

• (m) Fish and other animals dying due to water 
scarcity 

• (w) seasonal work in other places 

• (w) migration 

 

• (m) Selection of animal (survival of fittest)  

• (m) vaccination 

• (m) Conservation of feed (silo, only one participant)  

• (m) Livestock lives in dry season in Cerrado vegetation to 
feed.  

• (m, w) Migration 

• (m, w) Construction of artesian wells and water distribution 
system for households  

• (m) Contact with organisations for additional information 



 
 

 

3.2 Livelihood Resources and their Vulnerability (Module 4 of 
CliDR) 

This section first presents the most important resources for the local populations’ livelihoods. 
In a second step, the impact of natural hazards and climatic stimuli on those resources are 
analysed, and in a third step, their importance for the current coping strategies is evaluated. 
The results of this section were identified by project beneficiaries in the workshops 
mentioned above.  

Identifying Livelihood Resources (Module 4, Part A) 

Participants of the two workshops identified the following resources as their most important 
livelihoods. The categorization into five different types was undertaken during the workshops: 

• Natural resources: Cultivated land for agriculture (m, w), Livestock (m, w), Water (m, 
w), Cerrado (m), collective economy (m, w) 

• Financial resources: selling agricultural products (m, w), collective economy (m, w), 
work (w), selling products (w) 

• Physical resources: house (m, w), school(m), transport/street (m) 

• Human resources: health (m, w), Local tradition (m) and culture (m), education (m, w) 

• Social resources: social organization (w) 

Vulnerability of livelihood resources (Module 4, Part B) 

Vulnerability matrix of women group Vulnerability matrix of men group 
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 Notes 

o The impact of drought on Cerrado is low 
because the vegetation is quiet drought 
resistant. 

o The impact of drought on local tradition 
and culture is medium. If drought is 
increasing, young people will leave the 
area and local tradition and culture will be 
affected.  

o Discussion around the impact of fire on 
Cerrado. Finally, the group changes the 
impact of high to medium because it 
depends if it is a natural (low impact and 
quick regeneration as vegetation is fire 
resistant) or a financial resource (high 
impact as yield of fruits are lost). 

o Cattles serve as a saving capital and are 
only sold in urgent cases as for example 
for medicine. 

o Participants observed floods in 
neighbouring regions as a problem. This 
is due to missing small (water catchment 
basin). 

o Also, awareness raising is very important 
and always in conflict with action (Waste 
problem). 

Results of vulnerability matrix for men and women 

o (m) Drought is the hazard with the highest impact on farmer’s livelihoods. At the same 
time drought and fires condition each other. If drought is stronger, fires are also getting 
stronger with more impact. 

o (w) Eucalyptus has the highest impact (16 points) and is slightly stronger then drought 
(15 points). This is surprising as during former discussion drought seemed to have a 
higher impact. This problem should be tackled even more strongly. 

o The following resources are affected (at least 4 points in a sum): 

o Natural resources: cultivated land for agriculture (m), livestock (m, w), water (m, 
w), collective economy (w) 

o Financial resources: selling agricultural products (m), selling products (w) 

Therefore, the most vulnerable resources are natural and financial resources. At the 
moment, natural resources are so affected that they can secure their livelihood but can 
hardly sell anything anymore. With climate change, the effects of drought and eucalyptus are 
exacerbated. Natural resources could also be threatened. 
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Water is the resource that is most affected by both risks and is crucial for the productivity of 
many other resources. The Project and Mitigation (Module 6 of CliDR) 

This section deals with the project’s impact on greenhouse gas emissions, and essentially 
consists of looking at some potential sources or sinks for greenhouse gases (GHG) and 
analysing what the project’s impact on those sources is. The evaluation is purely qualitative, 
as no emissions or sink measurements have been conducted. The analysis has been 
conducted through a meeting with the project staff of CAA. 

The project appears to be influencing the greenhouse gas balance of the zone as follows: 

• Use of Energy: All households are supplied with electricity (relatively new), no electric 
showers to save energy (hot water is heated up). Oven with wood fire for cooking, 
making manjok flour and sugar cane. 2 cars and many small mopeds. The majority 
use energy saving lamps (for financial reasons). Cachasa production made with cane 
sugar waste. Energy-efficient use in sugar cane processing discussed. => Water 
through solar energy. 

• Agriculture: Soil use is made sustainably according to fertility. More fertile soils are 
cultivated for food with practices of not burning the vegetation. On poorer soils, 
adapted species such as fruit trees are planted. Organic farming. No chemical 
fertilizers. In the Cerrado is collecting economy, is reserve area. Water management 
with retention basins. 

• Forests: Protected areas around river courses and headwaters. Prevention of 
deforestation. To have 20% of the law designated for conservation, moreover they 
estimate about 50% tree population on private land incl. Cerrado fruits. All fruit trees 
around the house are mixed cultures. 

• Livestock: Majority no purchased animal feed (a few exceptions such as Christiano 
(with a focus on dairy products)). Production of mineral supplements. Feed from own 
resources. Manure and urine are used for fertilization. Livestock are loose and cause 
kick damage, water pollution. No laying of fire 

• Waste: about 80% increase in the last 20 years. 

The project does not have a large-scale impact on the use of energy, biomass, animals, or 
agriculture. In sum, the project might have a slight positive impact on GHG emissions. Yet it 
is important to take those effects into account, particularly in view of a possible extension of 
some activities that are beneficial to mitigation as reforestation and protected zones. 

3.3 Project Revision (Module 7 of CliDR) 

Based on the previous two sections on the project’s impact on adaptive capacities and 
mitigation, this section seeks to identify areas where this impact could be improved by means 
of project revisions or the design of new activities. The analysis according to the project 
revision cycle provided in the CliDR is not discussed here, as it has been left to the project 
managers to decide how to move on regarding new or revised activities. 

Suggestions for Improvements Regarding Adaptive Capacities  

In spite of the above-mentioned positive effects on adaptive capacities, a lot more can be 
done to render populations more resilient against natural risks. The following list proposes a 
number of activities which could reinforce those capacities. 
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Workshop participants named: 

- Agro-industry for sugar cane production to adapt to hygiene standards and increase 
productivity. Increase combustion quality. 

- Increase productivity/ha 

- Application of scientific technologies 

- Building more small water retention basins 

- Construction of a dam for water management and small adapted irrigation projects. 

- Avoidance of deforestation and afforestation of sensitive areas such as rivers and springs. 

- Extension of reserve areas 

- waste recycling 

- Promoting literacy among boys and adults 

- Strengthening the education system: training teachers, new projects in the field of 
education and upbringing 

- Improve cattle management (grazing system and overgrazing) 

 

In a small group with the project analysis team:  

- Enlargement of the area by a neighbouring community 

- On 40 plots 65 families live in Tapera, strategic development is necessary. 

- Many of the activities carried out are climate-relevant but have not yet been sold with 
climate change in mind. Opportunity for project development. 

- Generating hot water with solar energy 

- Strengthening of external relations, political and social commitment against mining, dam 
construction, Eucalypthus etc. => Discussion with agricultural workers' union resumed. Focus 
on 3 topics in the next 3 years: Mining, Resex (reserve area), traditional population groups of 
the Queilombolas. Network between other agricultural trade unions available. To these 3 
aspects in the next years alliances close. Joint mobilisation of local organisations on these 
issues. 

- Use the higher level with other HEKS partners to exchange technologies, etc. 
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4 Lessons learnt 

• High relevance of projects to climate change 

• High correlation with disaster risk 

• Projects already support adaptability 

• Adaptation is a priority, mitigation is an option 

• Strengthening is possible through activities  

• Promote synergies through networking and exchange between the different 
actors/participants 

• Ensure follow-up activities with the Special Climate Fund 

• Development of instrument methods / workshops 

• Institutionalization of the subject and instrument in partner 
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I. ANNEX 
 

Men 

Exercise 3: Risks, Impacts and Coping Strategies 

 

Risk Impact  Coping Strategy 

Drought Agricultural Land 

• Decrease of production 

• Reduction of income 

• Animals suffering 

• Insect attacks are increasing 

• Increase of illness cases 

• Less food available, additional 
financial resources needed to 
buy food  

• Construction of small water 
holes (water retention basin), 
increase of infiltration and 
serves also for irrigation  

• Soil technics (contour line 
cultivation) 

• No burning of vegetation along 
rivers (Brooks and rivers) 

• Cistern construction, water 
tank 

• Diversification and cultivation 
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• Stressed people 

Livestock farming 

• Livestock dying, more animal 
diseases 

• Decrease of production 

• Food security affected  

Water 

• Nutrition affected 

• Hygiene and health 

• Fish and other animals dying  

 

in (Konsortium) 

• Storage of seed for 1 year 

• Discussion and testing 
drought resistant varieties,  

• Seasonal migration 

• Sowing in different periods, 
exploitation of the first rainfall 

Livestock farming 

• Cultivation of feed (sugarcane) 
for animals during dry season  

• Selection of animal (survival of 
fittest)  

• Vaccinations 

• Conservation of feed (silo, 
only one participant)  

• Livestock lives in dry season 
in Cerrado vegetation to feed.  

• Migration 

Water 

• Artesian wells and water 
distribution system for 
households 

• Contact with organisations for 
additional information  

 

 

 

 


