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The following node exercise describes and characterizes the Brazilian case study in the 
VACEA project. This report briefly introduces the reader to the specific nodes that explain 
the main adaptation bottlenecks (challenges) to climatic change, from a top down and a 
bottom up perspective in the area. In other words, this report aims to describe the causes 
that block locals and the actual local governance in urban and farm regions to adapt to 
extreme weather in the Araranguá River Basin. However, this document also proposes 
some changes in local, regional and national level policy and cooperativeness to increase 
adaptation within this specific area. 

The summary presented in this document is part of a survey among locals and focal 
groups discussions with stakeholders, civil defense actors and community. Therefore is a 
result of people’s impression towards their main difficulties not solely in a climate 
perspective but also within the community and the surrounding environment. 



 

SUMMARY – VACEA NODES (Brazilian Exercise) 

Node Analysis for the Araranguá River Basin in Santa Catarina State/Brazil 

To understand people’s vulnerability to climatic change it is necessary to consider the existing 
trade-offs among various set of dimensions and scales. In the case of the existing vulnerability 
to climatic/weather extremes in the Southern Santa Catarina State (Araranguá River Basin), 
local and regional vulnerability characteristics are linked to processes that occur through 
variables of: 1.exposure, including weather extreme patterns, 2.sensitivity, including environmental quality 
and ecosystem functioning, and 3.adaptive capacity, including socioeconomic conditions and 
institutional/political agenda. These variables (which are in constant association) link themselves 
unpredictably in a complex set of interrelations nodes and schemes.  

So, to determine these relations (nodes) and the results of these associations (positively or 
negatively), towards the goal of adaptation to climatic change (within the region), we have 
decided to analyze the nodes for each dimension separately and then in an integrated way. 
This exercise becomes important in a sense that the nodes may connect differently among the 
countries analysis in the VACEA project, for instance, a positive association in one country 
may respond negatively to another, so, to capture the exogenous and endogenous associations 
that increase or decrease the vulnerabilities among the variables, a local assessment of drivers 
is needed. 

For this, qualitative Interviews were developed at local level with government agencies, local 
secretariat, NGO’s, farmers and public/civil actors to validate the scientist views. This 
empiric experiment bring the local perspective to fulfill gaps not detected by literature, 
government reports and quantitative analysis in the nodes assessment.  

In the following topics, a brief description is made of the main determinant processes of the 
nodes, what do they trigger, and what type of adaptation strategies are used and developed to 
cope with critical process in each dimension/node in the basin. Subsequently, a first 
integrative assessment exercise among the nodes approach is developed, trying to accomplish 
a view of which dimensions may play a larger role affecting locals’ people vulnerability. This 
could be useful for communities and policymakers to determine which policies and actions 
are more appropriate in the basin context in the present, anticipating future adaptation. 

Node 1. Exposure Dimension node analysis 

The Exposure dimension extract from the interviews revealed that climatic/weather extremes 
vulnerability determinants in the region are mostly related to hydrological extreme weather 
events that can trigger disasters such as: flooding episodes in plains, flashfloods near mountain 
regions, dry spells, gale winds, tidal storms and landslides in mountain areas. The effect of this 
exposure is the increased vulnerability of population inhabiting risk prone areas such as river 
floodplains, steep slopes, river margins, open spaces, coastal regions and groundwater 
salinization. To cope with these processes present adaptation strategies are needed to easy 
future scenarios of climatic change. As exemplified in the following items, some adaptation 
strategies are already in process and some still need implementation by local communities 
and stakeholders: 

*actions implemented 



*actions needing implementation 

(a) Promoting structural and non-structural disasters prevention 
at the community level; In the basin prevention action is developed by the 

municipalities civil defense that is liked to communities which receive constant training; the 
risky areas are surveilled closely by civil defense agents and locals that monitor 

precipitation, river levels and soil moisture conditions. The Civil defense also prepares 
local communities to plan evacuation processes and creates intracommunity alerts towards 

certain disasters. The Civil Defense also promotes within the municipality the 
implementation of structural infrastructure such as dikes, concrete water barriers, wall 

blocks to prevent land-sliding processes etc. 

(b) Improve alert and monitoring system towards severe winds 
episodes; Gale winds are still a problem in the region since the radars can only provide 

warnings of a couple of hours. Even though the information of an approaching storm is 
available through the civil defense online website and telephone numbers, rural inhabitants 
are less capable of reaching this information, and therefore, the alert system in rural areas 
still needs improvement with the use of new communication technologies, such as tweets by 

cell phone etc.  

(c) Develop or enforce land use zoning to avoid construction in 
areas prone to landslides and flooding; Land use and city planning is 

obliged by law in Brazil, and the municipalities should provide to their inhabitants a city 
zoning plan (director plan) considering areas where housing is permitted or forbidden. In 
practical terms the planning works in theory, nevertheless what is seen in the Brazilian 

municipalities is a lack of law enforcement towards these plans. In some cases, they do not 
exist at the municipality, and in others, corruption and lack of surveillance permits 

inappropriate occupation of risky areas or even the deforestation of floodplains and slopes 
for housing. 

(d) Avoid disasters responsiveness solely. Since municipalities receive 
disasters subsides from the government for reconstruction after a disasters decree is issued 

in a municipality, local governments tend not to solve the disasters situation completely. In 
this way, they can guarantee that the disasters conditions may repeat in the near future, 

allowing them to receive monetary benefits from the local government once again. This type 
of corruption (culture) not only prejudice disasters prevention actions and funding, but also 

digresses the resources to other unknown purposes.  

Node 2. Environmental Dimension Node analysis 

According to the interviews, the region has been under large environmental degradation 
during the last decades, including deforestation of almost the basin totality (excluding the 
mountain regions and sand dunes vegetation), along with salt-water intrusion, groundwater 
pollution (due to the ceramic and coal industry), non-environmental friendly rice production, 
and unsustainable grazing and agriculture practices. The consequences of these actions are 



represented by local biodiversity erosion (including plants and animal species), the 
disappearance of springs and creeks, groundwater pollution, river silting, soil contamination 
and air pollution. To cope with this scenario some adaptation and mitigation actions have 
been implemented, and some need implementation as described below:  

*actions implemented 

*actions needing implementation 

(a) Forest code law enforcement; This is one of the most complete 
environmental laws in Brazil and secures forest preservation and conservation, the law is 
precise and detailed, but unfortunately, like many other laws in Brazil, lack enforcement. 

This problem is mainly caused by corruption, lack of incentive for government agents 
working in remote areas, a limited number of surveilling agents, inefficacy in amendment 
submission and processing; impunity and ignorance of forest role in keeping environmental 

healthy conditions. One of the countries strategy recently developed to cope with this 
situation is the Brazilian Rural Registration instrument (CAR), which obliges farmers to 
inform the government their property location by GPS, within its coordinates and the areas 
size. If this instrument is successful, it will permit the government to clearly identify the 

landowner and punish if deforestation occurs. The only problem is that this instrument has 
had very low adherence by farmers nationwide.  

(b) Increase environmental responsibility and awareness; in 
Brazil, and Santa Catarina state, the role of a healthy environment is still somewhat not 
relevant to locals, maybe due to the lack of education and awareness is this matter, or due 
to cultural processes created in the colonial period and validated throughout generations, 
into which naturals resources are seen as infinite. This view has created a distance of 

people and nature, and for many, they are not part of it, or feel detached of any 
responsibility towards it. This lack of a sustainable long-term thinking has led many to an 

exponential usurpation of natural resources. To cope with this mentality environmental 
education is urgently needed and should be implemented in school programs, work and 
disseminated by the government. What happens instead is the opposite, whereas the 

environment conservation appears as a constraint to wealth, loss of jobs and a barrier for 
socioeconomic development. Environmental agencies are often criticized for constraining 

local development due to severe environmental legislation. 

 (c) Incentive organic or agroforestry practices to local farmers; 
Despite the lack of environmental awareness aforementioned, the states rural development 
agency (EPAGRI) has created many incentives subsiding native seeds, organic farming 

technologies and has disseminated environmental friendly practices within the rural 
communities, achieving important results in the arena. Many farmers in the basin have 
shifted to organic farming due to record profits and more healthy work conditions. The 
abandonment of agro toxics use and more sustainable land use and farming practices, 

along with more government subsidies, have permitted farmers to keep their work and has 
avoided the rural exodus of the young people. Farmers have also noticed that keeping native 
species of animal and trees in an agroforestry system has diminished the amount of plagues 

increasing production numbers. 



(d) Generate initiatives for integrative watershed management 
and payment for environmental services; It has been about a decade since 
the state of Santa Catarina has created a program for micro basin management whereas 
farmers are invited to work cooperatively with heir neighbors and to understand that their 

actions downstream and upstream have effects in the entire basin. This mentality has 
brought society to debate locally and regionally how the basin assessment should be 

developed. Local committees have been created to discuss each regions main issues trying to 
solve the main paradigm of economic development and long term environmental 

conservation within the Basin. This basin water management plan now enters a third 
phase trying to develop new ways to solve water use conflict and to tackle sound agriculture 

practices. 

(e) Integrative work among civil defense, environment agencies 
and municipalities land use and urban planning; One of the main 

problems in Brazil, and Santa Catarina State including the basin case study, is the lack 
of team work among government agencies that dealt with transdisciplinary land 

management and planning. For instance, the environmental agencies do not communicate 
with civil defense actions, which in turn do not work allied to urban planners. These lack 

of communication and planning among the agencies overlap actions and powers, 
reproducing errors or wasting time with the same issues whereas one could be 

complementing another’s action making prevention and response processes in disasters 
situation more effective. 

Node 3. Socioeconomic Dimension Node Analysis 

The socioeconomic dimension plays a major role in coping and adapting to climatic change. 
A well-educated population with resources and strong sense of cooperativeness have better 
chances to overcome crisis, and is more resilient than others that have a high degree of 
inequality, poverty, lack of communication and union among its members. This second 
option is often the case of Brazil, but not so much of the state of Santa Catarina, which 
presents in Brazil the highest standards of living in the country. However, in the basin, some 
municipalities still face gender inequality issues, low educational levels, low income and 
unappropriated urban services. This issues when addressed could also diminish the 
vulnerability represented by nodes 1 and 2. 

*actions implemented 

*actions needing implementation 

(a) Increase access to health care, sanitation, education and 
promote emancipation opportunities for the poor; Education is a 

main key for emancipation and better quality of life. These benefits help population and 
communities to look for, and demand better health care and other infrastructural amenities 
that should be provided by local governments. In the case study area, sanitation is still a 
main issue, since many cities do not have proper sewage and draining systems and lack 

opportunities for poor workers of rural areas, especially within the tobacco plantations. A 



good strategy could be the continuing education of workers and illiterate fellows which 
sometimes do not know how or are not able to emancipate themselves.  

(b) Increase technical assistance for farmers with new 
technologies; Farming in the region varies greatly in diversity and levels of 

technology. Farmers that lack resources and depend strictly in government subsides may 
become vulnerable to crop loss due to severe and extreme weather conditions. For this 

reason, it is important that new technologies and technical assistance are available. The 
work developed by EPAGRI (state agricultural agency) has indeed greatly helped farmers 

within the basin and have promoted the use of new practices such as organic farming, 
agroecology and agroforestry. This incentive has led farmers to look for other off farm 
activities creating a less dependable and less vulnerable condition to climatic stressors. 

(c) Incentive the private sector to invest in industrialization of 
raw materials promoting jobs opportunities to avoid rural 

exodus; The private sector has created new incentives for farmers to develop their raw 
material production into developed products through cooperatives, for instance, the 
production of milk into yogurt, cheese and other derivate. This development needs 

information and technology, which in turn requires skilled workers to come to the region, 
helping to promote access to information and labor training. The access to this technical 
training at the local communities avoid rural exodus to large urban centers creating new 
jobs in the region and increasing income levels and consequently the regions development. 

(d) Equilibrate socioeconomic trade-offs within the basin 
municipalities; Within the basin certain municipalities have a much larger degree of 
development than others, this is due to the nature of their activities, their history but also 
intrinsic factors of activities development (if more rural or more industrialized). These 
differences in municipalities have promoted the exodus of certain rural communities to 

larger municipalities that may offer more jobs in the industry or service sectors. However, 
some of these workers do not have the skills, or the industries are not large enough to 

capture all the available workers. The outcome is an increasing number of unemployment, 
criminality and poverty rates. One solution or strategy could be to create incentive for the 

small municipalities that struggle to overcome the rural phase, subsiding the development of 
tourism activities less dependent on agriculture or weather conditions. Nonetheless, this 

requires social planning and special development assessment for each municipality in long 
term, which are not envisioned in an integrative way for the basin. 

(e) Diminish gender inequality; gender inequality is a major constraint still in 
rural communities. Women are often left in the house or work as house cleaners, and 
hardly have a chance to educate themselves in school, because they stay at home doing 
domestic services, or taking care of the children, while the men work in the field. This 

condition makes them more vulnerable due to less chances of developing different skills of 
survival. Moreover, their resources are scarce and they tend to be more vulnerable in 

disasters situations, because they often save the children and the elderly but are not able to 
save themselves, or are left behind. In shelters, they tend to feed first the children and the 
men. For this manner educational and women support is needed, so they can emancipate 



and have the same job opportunities and education, often not available within the basin 
rural communities. 

 

Node 4. Institutional Dimension Node Analysis 

The institutional dimension is where decisions are made in an integrative level and depend 
very much on the political situation in present time and in the future. Political actions towards 
a sustainable development, that are not acknowledge by policymakers and stakeholders today, 
will have drastic consequences in the future, and for this reason, short and long term planning 
is necessary to cope with climatic change. However, this a difficult process to implement and 
to be achieved, especially in countries where political institutions are fragile, and tend to move 
according to the economy moods, organization and personal interests, and corruption is a 
common and acceptable practice. In this sense, addressing these sources of issues is urgent, 
because institutional instability can reduce drastically communities’ stability and resiliency to 
cope with abrupt climatic/weather extreme exposure factors, constraining future 
development and trust in politics and policies. 

*actions implemented 

*actions needing implementation 

(a) Continuity in local policy initiatives within political and 
power shifts; In Brazil local government changes every 4 years and with this 

change, all positions that are not permanent are also replaced and this include 
replacing people. This change in the civil defense employees at municipalities causes 
severe consequences to adaptation planning considering natural disasters and extreme 

events response. These employees when leaving the position take with them the 
acquired knowledge, tools, documents and all the work developed during that period. 

The new employees recruited to replace the latter for many times do not have the 
training, or the skills to work in the field, and often allocated according to personal 
relation, or networking with politicians. This lack of commitment to the position, or 

the inability to work in the position impose barrier for long term planning on 
institutions. Thus, to solve the issue it is urgent that the local and regional 

governments allocate permanent positions in the municipalities, whereas employees are 
selected according to their capabilities to work in the field and their experience, allied 

to a genuine interest in working to improve adaptation conditions in local communities 
and at the federal level. 

(b) Integrative management of environmental, socioeconomic 
and urban and rural planning; although previously mentioned, the 
integrative management of environmental, socioeconomic, and urban and rural 

planning among the governmental agencies, is crucial to promote policies and actions 
that compliment themselves. This tactic avoid overlapping and double work actions. 

The lack of communication towards the same goal, within public management, makes 
actions infeasible and fragmented, resolving only small parts of the problem but not 



the full picture. When assessing adaptation strategies these government agencies need 
to create a common framework, targeting each other issues according to its specialties, 

but at the same time, working into a transdisciplinary approach. Therefore, it is 
necessary that these agencies start to connect and transfer knowledge to accomplish 

adaptation objectives.     

(c) Increase civil defense preventive actions towards climate 
extremes and climate change; there are many gaps in prevention actions in 
the basin municipalities. Only recently with the natural disasters law (2012) decree, 

the Brazilian government has decided that the larger amount of funding should be 
directed to prevention actions, instead of response and reconstruction in disasters. The 
government realized that the costs of reconstruction and response are much larger of 
those of prevention. In this sense, municipalities will have to learn to work ahead of 

time and to think in a long term. This is a major challenge in Brazil, because it 
represents a change in local culture that is not easily overcome in a short period. One 

way of tackling this is to compare the disasters magnitude with the prevention 
approach and the without it. This could create a consciousness of how effective and 

costless prevention and non-structural actions can be. 

(d) Integrate communities, NGO’s, private sector and 
government in local forums. An integrated risk management towards 

adaptation must include the mapping and analysis of risks and vulnerabilities at the 
municipal level, to which certain communities and people are exposed, allowing the 

development of programs, plans and measures in order to prevent and reduce the risks 
related to exposure. These maxims become necessary so that there is coordination 

between the different actors. The communities’ resiliency and integrated risk 
management should occur through small changes, which may characterize 

considerable advances, such as educational activities, and forums to debate. These are 
fundamental in providing knowledge/understanding of the community’s risks, pointing 

to the interface between the human-environment and risk-interaction. 

 

Integrative Node Analysis 

This integrated exercise of the nodes analysis helps to consolidate and give voice to actors and 
their demands. The analysis also gives great feedback and importance to public policies to be 
implemented shortly, in order to save human and financial losses in the coming decades 
within the basin region. These adaptation processes involve political and bureaucratic 
dimensions and decisions, which usually occur slowly and gradually (in long term), and for 
this reason, this short term adaptation actions and strategies proposed (if achieved), could 
greatly decrease future vulnerability to climatic and extreme weather events, in rural and 
urban areas. 


