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The following report describes and characterizes the Brazilian case study in the VACEA 
project. This report briefly introduces the reader to the Araranguá river basin area in the 
state of Santa Catarina, in southern Brazil, and also describes government secondary 
socioeconomic data collected*. The data collection was accomplished for aims of 
comparison within the other VACEA case studies basins/watersheds in South America. 
Collected data will be calculated using VACEAs RACER index methodology. This 
document also describes and analyzes the physical, environmental, socioeconomic and 
institutional context of the area, according to the recommended VACEA template.  

 

*Note Disclaimer: Differently from other VACEA project case studies, this document contains a regional 
approach limited to collecting secondary data at municipality level within the basin. However, some primary 
data was collected through interviews at the Araranguá municipality in 2014. The interviews results 
(contemplating stakeholders and farmers) are assessed within a qualitative approach, and will be considered 
as inputs for the governance analysis. The limitation in the interview numbers was due to unexpected 
bureaucratic difficulties to assess the international funding provided by Canada, in the Federal University of 
Santa Catarina – UFSC. This situation delayed field trip development, interviews, and consequently 
primary data collection.  
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1. INTRODUCTION 
The state of Santa Catarina (SC) covers only 1.2% of the Brazilian territory. Despite its small area SC 
stands out nationally due to its multiverse natural resources, economic and social development 
indicators. In addition, according to the latest municipal HDI (IBGE 2013), several cities in the state 
have a high or very high human development rate (between 0.7 and 0.9). The state is considered by 
UNDP (United Nations Development Program) as having the best quality of life in Brazil. 
 
The cultural wealth of SC has its origins in indigenous people and later with European immigrants, 
and now, Brazilians of the most diverse regions of the country. This miscegenation led the region to 
develop a complex set of interwoven economic activities. These activities range from the most basic 
raw material production to industrial chains (charcoal, agriculture, poultry and swine, cheese, milk, 
textile, ceramics, vehicles, naval), service industry (tourism, ports, business) and technology (software, 
game industry, etc.). However, SC retains a strong agricultural profile, and much of its economic 
activities are often dependent on local weather conditions.  
 
In the past (1890-1950s) land fragmentation in SC was encouraged by the Brazilian government to 
accommodate the European immigrants, fostering the regions colonization process. This land 
fragmentation led the state to the production of many cultures such as soybean, corn, rice, wheat, 
beans, wine, and fruits in general (orange, apples, peaches, banana etc.) and cattle. The meat industry 
became strong and nowadays exports technology to other countries especially in the poultry and swine 
fields. Currently, the rural areas are giving way to the industries, and urban expansion is intense, 
suffering real state and tourism speculation (Vieira 2002). 
 
Due to the quality of life and increasing HDI (IBGE 2013), the state has been absorbing a large 
number of immigrants from other regions of Brazil and from foreign countries, which has substantially 
raised the number of inhabitants in the last decade. This demographical pressure in innumerous 
regions imposes challenges to the small municipalities. Thus the small municipalities do not have 
infrastructure, governance, and skilled labor to meet the new population demand. According to the 
migratory effectiveness index from IBGE, SC scored 0.2617 in 2009 showing that the state's urban 
areas are affected with excessive speculation, and intense urbanization. The local government also has 
shown to have complicity with rural and urban irregular land occupation (Mendonça 2010, 2011; 
Romero 2012). 
 
The lack of law enforcement (command and control) at the state environment agencies such as 
FATMA1 stimulates corruption and illegal land occupation of protected areas, reflecting in irregular 
real state activities. Construction permits are given in areas considered unsuitable for occupation and 
urbanization. A "blind eye" state has resulted in the exponential increase of risk areas to natural 
disasters in SC. The occupation of slopes, mountain hills, river borders and sandbanks have 
substantially increased people’s vulnerability to disasters in the region. These land occupation with 
none geotechnical planning are highly susceptible to landslides, a situation that has proliferated in 
valleys and low altitude areas throughout the state, as recently verified in Florianópolis island, Gaspar 
and Blumenau municipalities in 2008 and 2009 disasters (CPEDE 2012). 
 
Population increase in SC has caused extensive urban density which has supported illegal 
deforestation, and the occupation of permanent preservation areas (APPs) such as riverbanks, hilltops, 
and slopes greater than 45° (degrees). These land use practices have increased people’s sensitivity and 
exposure to extreme climatic conditions, which will probably be worsened in the future by climatic 
change. The increase of vulnerability will especially attack the poor since they have fewer resources, 
and therefore, less possibility to adapt to sudden changes in their surrounding environment. 
 

                                                
1 Santa Catarina State foundation for the environment. 



FAPEU project no. 070/2012-2015 

VACEA PROJECT - BRAZILIAN TEAM REPORT  6 

The “illegal land occupation” in SC became institutionalized and therefore an important source of 
land taxation2 for the government. At the same time, the state is absent to fulfill its primary role 
sustaining urban infrastructure to avoid disasters. The inhabitants in general also have its share of 
blame by illegally occupying risky areas. Communities even though aware of the hazards, to which 
they are exposed, prefer to stay close to the urban centers and face the disasters. In this way, both 
poor and rich citizens unbind and neglect the federal land use law (Forest Code law 12.651/2012). 
 
Extreme Climate Conditions in Santa Catarina State 
The Santa Catarina state (SC) in Southern Brazil is highly prone to natural disasters due to its 
subtropical unique climate characteristics, and geographical position. The region works as a transition 
territory from a more tropical climate to the north, to a temperate climate to the south. In this region, 
different thermal gradients between contrasting air masses frequently collide producing extreme 
weather, mostly influenced by cold air from Antarctica, and the humid tropical air from the Amazon 
region. This climate pattern corroborates to create extreme related phenomena such as: floods, 
drought, torrential rains, tornadoes, frosts, hurricanes and gale winds. SC is also considered the most 
impacted state in Brazil by extreme weather. In the country, the state ranks the highest in the number 
of civil defense decrees related to natural disasters (Mendonça 2010, 2011; Romero 2012; CEPED 
2012). 
 
Due to this exposure, extreme weather monitoring in rural areas became necessary and more effective 
in the last years (EPAGRI/CIRAM). The use of satellites and radars (Figure 1), for instance, can warn 
farmers of possible property damage from 3 to 4 hours in advance; however, the monitoring 
equipment (purchased in the United States for R$ 8 million) is constantly through maintenance, and 
sometimes is inoperative due to lack of local qualified technicians. These management failures are 
responsible for restraints and provisional forecasts shutdowns, leaving communities unaware of 
extreme rainfall events such as: hail, tornadoes and gale winds, which frequently result in disasters. 
With periodic state institutional reports available from the EPAGRI/CIRAM and the civil defense 
website (http://ciram.epagri.sc.gov.br/index.php), SC relies mostly on its climate/weather 
monitoring system for disasters prevention. Yet, even if the surveillance mechanisms properly work, 
they are not accessible or reachable to all communities (especially in rural areas), due to the lack of 
infrastructural technology (impeding forecast communication or internet access to real-time warnings).  
 

                    
 

                                                
2 In these cases, people are allowed to occupy the land but have no right to its legal title, paying for its public infrastructure, 
such as light services and sanitation, but not necessarily receiving it from the state. 
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Figure 1 Radar located in the municipality of Lontras-SC in the high Itajaí river valley at 900m above sea level. The radar 
was bought to predict extreme events within hours of advance that are known to cause natural disasters in the Santa 
Catarina State. 

 
Since climate forcing and exposure is not the only aspect responsible for disasters in SC, and probably 
elsewhere, human activities such as deforestation, the inappropriate use of land, the ineffectiveness of 
institutional management (governance) as well as weak social, economic and environmental indicators 
(GINI, HDI etc.) reinforce the degree of pressure to these systems vulnerability (Rodrigues-Filho et al. 
2013; IPCC 2013, IPCC SERX 2012). In addition, the absence of studies in rural areas that permeate 
an integrated a vision of the disaster seems urgent and necessary. In SC, agriculture represents a 
major economic income, being responsible for more than 20% of the states GDP (CEPA 2015), so it is 
crucial to understand how farmers cope, adapt or mitigate their risks, but also, how public policy 
alternatives could reduce or extinguish their vulnerability to an extreme climate. 
 
Institutional Framework in Natural Disasters (Santa Catarina State) 
In view of the peculiar situation of the state, and in order to understand the real impacts of extreme 
events in various regions of Brazil and in SC, the coordination of the Brazilian Climate Research 
Network – Rede Clima built a natural disasters research sub-network based in the Federal University 
of SC. The sub network location is due to SC institutional tradition in developing studies towards 
natural disasters analysis, and for being home of a core of natural disasters research centers such as 
CEPED (acronym in Portuguese for University Centre for Studies and Research on Disasters).  
 
In the last decades, however, most studies cited in the Brazilian Atlas of Natural Disasters focuses only 
on the identification of disaster based on physical characteristics (climatic, meteorological, 
geomorphological, geotechnical etc.) and the counting of emergency decrees by the civil defense. Little 
or no attention is given to the integrative analysis of social vulnerability, and the adaptive capacity of 
populations towards climate change and disasters, especially in rural areas. Only recently CEPED and 
other fragmented research groups started to foster more integrative research approaches on disasters, 
focusing specially in urban areas and socioeconomic and institutional characteristics. 
 
In this sense the VACEA project methodology and objectives seems highly connected to the states 
needs. The case study selected due to its extreme climate and weather conditions (southern part of SC 
state), will help to promote a more accurate an integrative analysis of how climatic change, extreme 
weather conditions, environmental and socioeconomic indicators may increase or decrease peoples 
ability to cope with a changing climate, but also to understand were in the basin, investments and 
improvement in policies are necessary for rural adaptation.  
 
Moreover, local farmers ability to cope to extreme climate events have already been jeopardized, since 
climate related exposures have increased in SC, allied to environmental issues, provoking a fall off in 
family agriculture production, leading to economic losses and therefore increasing its vulnerability. 
For these special characteristics, the Araranguá River Basin region has been selected among others in 
SC to function as a case study by the VACEA project in Brazil. The region fits the projects assessment 
objectives due to the extreme weather patterns, loss of agriculture land and decreasing farmer’s 
adaptability to a changing climate. This set of features raises the need to comprehend the 
consequences of extreme climate/weather in agricultural landscapes in a specific basin in southern 
Brazil. 

1.1 Araranguá River Basin Location    
The Araranguá River basin (Map 1) is located in SC State in southern Brazil. Geographically this 
hydrologic region belongs to the Atlantic slope system (Serra Geral Mountain Range) encompassing two 
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watersheds. In the last decades the Araranguá River Basin area (VACEA case study region with 14 
municipalities3 and close to 3.000 km2) has frequently been exposed to extreme climate conditions, 
and had its coping adaptation capabilities tested in 2004, by the first hurricane detected in the South 
Atlantic Ocean “Furacão Catarina”, along with a series of tornadoes in 2009 and 2013, and episodes of 
gradual and flashfloods in 2009, 2010, 2013. 
 
Additionally, the Araranguá river basin territorial planning has not yet been assessed, and the rapid 
land use and economic growth in its territory have resulted in a large depletion of its natural resources 
- especially water and soils. In industrialized regions for example, mineral exploration and pollution 
has downgraded water reserves, developing conflicts within water users. Due to this conditions, an 
alarming rate of 2/3 of its rivers are polluted, and now the basin is considered one of the most critical 
regions related to water availability and water quality in SC state.  
 

  
 
Map 1 Araranguá River Basin and its municipalities. The map shows the location of the basin in Brazil and Santa Catarina 
State. The Basin is physically represented with its hydrography and elevation in meters along with the municipality limits. 
Souce: Authors.  
 
The rivers that drain the two basin watersheds are generally of small extent, flowing from west to east, 
originating in the Serra Geral Mountain range. Politically the Araranguá river basin covers the 
municipalities of Morro Grande, Meleiro, Sombrio, Timbé do Sul and the municipalities of Jacinto Machado 
and Araranguá. The main rivers of the basin (beyond the Araranguá river) includes: Rio Manoel Alves, Rio 
Amola Faca, Rio Itoupava, Rio da Pedra and others tributaries. The Rio Mampituba watershed interconnects 

                                                
3 We have found conflicting numbers in the existent political divisions in the Araranguá river basin, this fact is mainly due to differences in 
the regional political arrangements. For this work we will consider 17 municipalities identified in fig 2. 
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the AMESC4 region which encompasses the cities of Praia Grande, São João do Sul, Santa Rosa do Sul, 
Passo de Torres, Sombrio and the municipalities of Jacinto Machado and Araranguá. The main rivers in this 
basin are: Rio Mampituba, which serves as a natural divider between the states of SC and Rio Grande do 
Sul, and the rivers of Sertão and Canoas, tributaries of Mampituba, among others. 
 
Along the southern coast of SC lacustrine formations standout such as the Lagoa do Sombrio, located in 
the municipalities of Sombrio, Santa Rosa do Sul, São João do Sul and Passo de Torres, with an area of 50.60 
km2. Other lagoons are also important such as Lagoa Caverá in the municipalities of Araranguá and 
Sombrio with an area of 3.50 km2; Lagoa Mãe Luzia in the municipality of Araranguá with an area of 1.27 
km2; Lagoa da Serra in the municipality of Araranguá with an area 0.97 km2; Lagoa Píritu in the 
municipalities of São João do Sul and Passo de Torres with an area of 0.80 km2; Lagoa de Fora in Sombrio 
district with an area of 0.70 km2 and finally, Lagoa do Bicho, in the municipality of Araranguá, with an 
area of 0.30 km2.  

1.2 Origins of the Basin Community 
Among the cliffs of the Serra Geral and the Atlantic Coast different people made their history. 
Characterized by cultural and geographical diversity, this region stands out for its miscegenation, 
result of different migratory currents that populated the region. Every legacy, inherited from ancestors 
and pioneers, mixed and blended in. The first residents were the Carijó and Xocleng indigenous tribes. 
The arrival of the Europeans started with the Portuguese-Brazilian (Vicentistas) and the Azoreans, who 
initially occupied the coastal line. Then, in the nineteenth century the Italians, Germans and the 
Polish came among other ethnic groups. As a result these miscegenation processes compose the 
municipalities located in the extreme south of SC. 
 
At the beginning, the main land use system during the colonization period was conceived in a small 
property system, and the subsistence economy grew into commercial trading. One of the main 
activities in the XVIII century was the manioc flour production, including an exportable surplus. Yet, 
the great economic and social development started due to a highway construction between the 
Conventos region and Curitiba, the State capital of Paraná. By the end of the XVIII century, the region 
already exported manioc flour, sugar, cachaça (liquor beverage made of sugar cane), beans, corn and 
lard. 

2. DEMOGRAPHIC PROFILE 
To fullfill the basin assessement proposed by VACEA Project we have included the municipalities 
politically and geographically located in the Araranguá river basin which includes: Araranguá, Balneário 
Arroio do Silva, Criciúma, Ermo, Foquilhinha, Içara, Jacinto Machado, Maracajá, Meleiro, Morro Grande, Nova 
Veneza, Siderópolis, Sombrio, Timbé do Sul, Treviso, Turvo and Urussanga. 

2.1 Population density 
Population density varies much among the basin municipalities. Generally, coastal municipalities have 
a higher population density if compared to the ones in the interior areas of the basin. According to 
Table 1 the most densely populated municipality is Criciúma, followed by Araranguá and Içara. Criciúma 
is the region’s industrial center (its main activities relates to the ceramics production/exportation and 
charcoal production). Criciúma is known to function as a core center for smaller cities in the basin. 
 

                                                
4Acrononym in portuguese to designate the regions' municipalities political committee. 
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Table 1. Population density in the Araranguá River basin with inhabitants per km2. 
 

IBGE Table 1301 - Population Density 
Inhabitant per km2 

Year - 2010 
Araranguá - SC 201,74 
Balneário Arroio do Silva - SC 101,33 
Criciúma - SC 816,15 
Ermo - SC 32,09 
Forquilhinha - SC 123,95 
Içara - SC 200,02 
Jacinto Machado - SC 24,74 
Maracajá - SC 101,01 
Meleiro - SC 37,51 
Morro Grande - SC 11,27 
Nova Veneza - SC 45,34 
Siderópolis - SC 49,48 
Sombrio - SC 186,43 
Timbé do Sul - SC 15,91 
Treviso - SC 22,37 
Turvo - SC 50,72 
Urussanga - SC 84,1 
 
Source: IBGE - Censo Demográfico 

2.2 Gender 
Gender difference is small in the basin, however some differences can be noticed. In rural areas in the interior there are a majority of male individuals when 
compared to industrialized and urbanized cities along the coastline (Table 2). This characteristic is largely due to a higher number of male individuals 
working in rural areas if compared to women. 
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Table 2. Gender division in the Araranguá River Basin in %. 
 

IBGE Table 202 – Gender  
Men/Women (%) 

Year – 2010 
Municipality 

Araranguá - SC Men 49,16 
Araranguá - SC Women 50,84 
Balneário Arroio do Silva - SC Men 49,48 
Balneário Arroio do Silva - SC Women 50,52 
Criciúma - SC Men 49,2 
Criciúma - SC Women 50,8 
Ermo - SC Men 52 
Ermo - SC Women 48 
Forquilhinha - SC Men 50,15 
Forquilhinha - SC Women 49,85 
Içara - SC Men 49,81 
Içara - SC Women 50,19 
Jacinto Machado - SC Men 49,6 
Jacinto Machado - SC Women 50,4 
Maracajá - SC Men 50,72 
Maracajá - SC Women 49,28 
Meleiro - SC Men 49,4 
Meleiro - SC Women 50,6 
Morro Grande - SC Men 52,35 
Morro Grande - SC Women 47,65 
Nova Veneza - SC Men 50,48 
Nova Veneza - SC Women 49,52 
Siderópolis - SC Men 49,85 
Siderópolis - SC Women 50,15 
Sombrio - SC Men 49,12 
Sombrio - SC Women 50,88 
Timbé do Sul - SC Men 50,73 
Timbé do Sul - SC Women 49,27 
Treviso - SC Men 50,72 
Treviso - SC Women 49,28 
Turvo - SC Men 49,35 
Turvo - SC Women 50,65 
Urussanga - SC Men 49,13 
Urussanga - SC Women 50,87 

 
Source: IBGE - Censo Demográfico 
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2.3 Age 
In most municipalities the inhabitants’ age average varies between 20 to 49 years old. Usually municipalities with older inhabitants have suffered exodus of 
the youngest to more urbanized areas (mostly due to lack of work in rural communities), thus rural exodus is common (Table 3). Nonetheless municipalities 
in the coast have also a high number of elderly inhabitants. This affirmation is justified by the fact that countryside inhabitants culturally prefer to retire close 
to the beaches.     
 

Table 3. Age division in the Araranguá River Basin in %. 

IBGE Table 1378 – Age  
Year – 2010 (%) 

Municipality 
AGE 0-14 15-17 18-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-69 70-74 75-79 80-89 90-99 

Araranguá 22.71 5.4 3.44 8.88 8.99 7.73 7.22 7.42 7.25 5.81 4.81 6.12 1.76 1.23 1.08 0.13 
Baln. A. S 21.66 5.03 2.98 7.7 7.18 6.37 5.78 7.09 7.11 6.62 6.68 10.14 2.74 1.5 1.31 0.08 
Criciúma 20.98 5.12 3.6 9.67 9.69 7.97 6.96 7.61 7.73 6.49 4.83 5.63 1.6 1.07 0.93 0.12 

Ermo 22.25 5.8 3.71 8.54 7.71 6.83 7.27 6.73 6.63 5.95 5.76 7.37 1.61 2.2 1.46 0.2 
Forquilhinha 23.81 5.58 3.98 10.01 9.84 8.21 7.67 7.23 7.22 5.3 3.78 4.5 1.28 0.92 0.58 0.1 

Içara 22.42 5.53 3.7 9.64 8.75 7.51 7.01 7.58 7.67 6.06 4.76 5.69 1.58 1.1 0.9 0.09 
J. Machado 21.14 5.4 3.66 8.31 7.74 7.06 6.95 7.57 7.44 5.99 5.44 7.28 2.52 2 1.39 0.13 
Maracajá 23.19 4.62 3.64 10.13 9.01 7.34 6.98 6.64 6.67 6.45 5.2 5.72 1.8 1.34 1.11 0.17 

Meleiro 20.01 5.57 3.97 8.94 7.81 6.89 7.44 7.6 7.63 5.73 5.21 7.14 2.4 1.89 1.63 0.13 
M. Grande 20.62 5.74 4.36 9.48 8.03 6.64 6.68 8.62 7.68 6.09 4.88 6.4 1.59 1.63 1.35 0.21 

N. Veneza 21 5.61 3.97 9.64 8.72 7.33 6.99 7.81 7.48 5.68 4.63 6.14 1.95 1.4 1.47 0.2 
Siderópolis 20.74 5.29 3.54 9.02 8.58 7.41 6.38 7.15 8 7.12 5.33 6.26 1.95 1.62 1.39 0.21 
Sombrio 23.77 5.87 3.88 8.82 8.55 7.59 7.44 7.54 6.87 5.58 4.31 5.55 1.79 1.27 1.03 0.13 

T. do Sul 20.95 5.61 3.96 8.14 8.06 6.93 6.29 7.74 7.42 6.22 4.86 8.01 2.6 1.6 1.53 0.08 
Treviso 18.74 4.73 3.49 8.9 8.19 8 7.88 7.77 8 6.29 5.3 6.89 2.27 1.62 1.53 0.4 

Turvo 20.72 5.53 3.75 9.03 8.72 7.62 7.09 7.63 7.79 5.78 4.63 6.39 2.19 1.39 1.5 0.25 
Urussanga 18.11 4.42 3.22 9.16 9.01 7.4 6.75 7.61 8.05 7.31 5.44 7.21 2.66 1.67 1.7 0.29 

 
Source: IBGE - Censo Demográfico 
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2.4 Rural/Urban 
In the basin areas, municipalities in the interior (away from the coastline) have a higher number of inhabitants in rural areas. In more industrialized cities such 
as Criciúma almost 98% of inhabitants live in urban areas, in the other hand, in Morro Grande municipality for example, almost 70% inhabit in rural areas 
(Table 4). 
 
Table 4. Rural/Urban population division in Araranguá River Basin.  
 

 
IBGE Table 1378 – Rural/Urban Population 

Year – 2010 (%) 
Municipality 

Araranguá - SC Urban 82,41 
Araranguá - SC Rural 17,59 
Balneário Arroio do Silva - SC Urban 97,97 
Balneário Arroio do Silva - SC Rural 2,03 
Criciúma - SC Urban 98,61 
Criciúma - SC Rural 1,39 
Ermo - SC Urban 30,2 
Ermo - SC Rural 69,8 
Forquilhinha - SC Urban 81,72 
Forquilhinha - SC Rural 18,28 
Içara - SC Urban 91,64 
Içara - SC Rural 8,36 
Jacinto Machado - SC Urban 48,38 
Jacinto Machado - SC Rural 51,62 
Maracajá - SC Urban 66,46 
Maracajá - SC Rural 33,54 
Meleiro - SC Urban 52,13 
Meleiro - SC Rural 47,87 
Morro Grande - SC Urban 26,16 
Morro Grande - SC Rural 73,84 
Nova Veneza - SC Urban 67,07 
Nova Veneza - SC Rural 32,93 
Siderópolis - SC Urban 77,33 
Siderópolis - SC Rural 22,67 
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Source: IBGE - Censo Demográfico 
 

3. Social Infrastructure  
3.1. Religion 
Brazil is a country with an extraordinary degree of race miscegenation, and due to the populations different origins religion plurality in the country is very 
common. In southern Brazil and at the Araranguá River Basin the majority of the inhabitants are Catholics (almost 80%), Evangelists in second, and 
Spiritualists or Atheists at third position. Evangelists have grown very much in the last decades, however, they are still a minority if compared to Catholics. 
 
Table 5. Religion Division in the Araranguá river basin in %. 

Sombrio - SC Urban 73,79 
Sombrio - SC Rural 26,21 
Timbé do Sul - SC Urban 34,76 
Timbé do Sul - SC Rural 65,24 
Treviso - SC Urban 51,97 
Treviso - SC Rural 48,03 
Turvo - SC Urban 66,77 
Turvo - SC Rural 33,23 
Urussanga - SC Urban 56,4 
Urussanga - SC Rural 43,6 
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Table 137 – Religion* 
Year 2010 (%) 
Municipality 

 Religion type 
Catholic Evangelical Spiritualist Atheist 

Araranguá - SC 73,31 19,12 1,33 3,16 
Balneário Arroio do Silva - SC 70,91 19,45 2,77 3,83 
Criciúma - SC 65,94 26,22 1,25 4,61 
Ermo - SC 86,67 11,42 0,11 1,08 
Forquilhinha - SC 74,4 21,93 0,1 2,41 
Içara - SC 73,94 22,27 0,39 2,14 
Jacinto Machado - SC 89,03 9,42 0,19 1,03 
Maracajá - SC 72,79 12,51 0,36 2,99 
Meleiro - SC 83,17 15,17 - 1,04 
Morro Grande - SC 91,2 6,61 - 0,47 
Nova Veneza - SC 87,56 10,23 0,12 1,2 
Siderópolis - SC 84,35 11,68 0,38 2,85 
Sombrio - SC 74,69 19,12 0,52 3,74 
Timbé do Sul - SC 87,25 10,82 0,12 0,92 
Treviso - SC 90,31 7,87 0,19 0,63 
Turvo - SC 88,19 9,49 0,2 0,83 
Urussanga - SC 85,95 10,98 0,75 1,37 

 

 
*There are other religions not included in this table due to the small % of  participants. 
 
Source: IBGE - Censo Demográfico 
 

3.2 Health services 
Quality health services depend upon the number of available doctors per inhabitants, access to hospital facilities and the no. of hospital rooms per 
municipality. In the Araranguá River Basin, the larger municipalities have a higher number of hospital rooms, but the access to health care is limited due to an 
insufficient number of doctors, consequently increasing the demand bye a larger population. The contrary is also true; in the smaller municipalities fewer 
rooms available sometimes are followed by a lower demand. For this reason, small municipalities are able to extend its services beyond the political 
administrative borders, serving other municipalities. 
 
Table 6. Access to public health care services in the Araranguá River Basin in 2011. No. of public hospital rooms per municipality in 2014. 
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Municipality Access to public health care services (%) - SUS. Numbers above 100% indicates that the municipality serves 
beyond its borders. 

No. of hospitals rooms 
per municipality 

  2011 (year) 2014 (year) 
Araranguá 65,7% 117 
Balneário Arroio do Silva 106,0% no data 
Criciúma 67,0% 644 
Ermo 186,4% no data 
Forquilhinha 114,1% no data 
Içara 103,0% 81 
Jacinto Machado 96,2% 38 
Maracajá 67,3% no data 
Meleiro 135,2% 50 
Morro Grande 164,4% no data 
Nova Veneza 123,1% 49 
Siderópolis 95,5% no data 
Sombrio 86,1% 65 
Timbé do Sul 10,00 28 
Treviso 187,8% no data 
Turvo 114,1% 80 
Urussanga 127,6% 116 

 
Sources: IDSUS - http://idsus.saude.gov.br/   
Secretaria da Saúde de SC - http://www.saude.sc.gov.br/cgi/tabcgi.exe?Ind_Recursos/leitos_E2_3_graf.def    
 

3.3 Educational services 
A large network of education services is available in the Araranguá river basin. Basic school includes elementary and high school (Table 7). Universities are 
present with many high education centers distributed among the largest cities, with both private and public alternatives (Table 7). Normally basic private 
school is considered of higher level when compared to the public schools. At the universities level, however, public universities are considered of better quality 
when compared to private. Among the public institutions Federal Institutes of Technical schools are an option. In these institutions when compared to an 
academic undergraduate program, students receive a technical degree focused mostly in practical industrial education. 
 
Table 7. School no. per municipality including private and public schools in the Araranguá river basin.  
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School no. per municipality  
Table 1 School no. per municipality including private and public schools in the Araranguá river basin 37 – ReSchooligion* 

  Year 20 SchhMunicipality 2015 (%) 
Urban/Rural 

Municipality School no. Urban Rural 
Araranguá  65 47 18 
Balneário Arroio do Silva - SC 6 6 0 
Criciúma - SC 154 133 21 
Ermo - SC 3 2 1 
Forquilhinha - SC 23 21 2 
Içara - SC 65 48 17 
Jacinto Machado - SC 16 8 8 
Maracajá - SC 7 5 2 
Meleiro 7 5 2 
Morro Grande - SC 5 2 3 
Nova Veneza - SC 21 16 5 
Siderópolis - SC 13 11 2 
Sombrio - SC 30 24 6 
Timbé do Sul - SC 9 5 4 
Treviso - SC 5 5 0 
Turvo - SC 18 15 3 
Urussanga - SC 22 13 9 

 

 
Source: INEP - Instituto Nacional de Estudos e Pesquisas Educacionais Anísio Teixeira - 
http://www.dataescolabrasil.inep.gov.br/dataEscolaBrasil/home.seam
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4. Environmental Profile  
SC State is inserted in the Atlantic Forest biome with rich biodiversity per square area (the richest 
forest per square area in the planet) and diverse forest type due to different isometries, climatic 
conditions and soil types. The most important phytophysionomic features in the state are: the dense 
rain forest and its variations in the eastern part (best preserved), the Araucaria Forest in the areas of 
Plateau, which extends from the east high altitude coastal plateaus up to the western part of the state; 
the high Plateau grassland region and the Deciduous Forest in the Uruguay river valley. Because the 
original forest cover suffered intense deforestation, due to the European colonization predatory 
process starting in 1920s (agriculture, timber extraction and yerba mate cultivation), native 
phytophysionomic features are nowadays only observed in small areas of natural parks and reserves 
(DEAN 1996; VIBRANS et al. 2013). 
 
4.1. Environmental overview 
In the Araranguá River Basin four distinct vegetation types can be distinguished: Coastal, Plain 
Tropical Forest, Hill/Slope Tropical Forest and Clouded Forest (Klein, 1978). Since 1930s 
anthropogenic activities have transformed these unique plant formations; altering native landscapes 
through logging, establishment of crops (cyclical or permanent crops) and mining. Now only a few 
reminiscent areas are left, with an urgent need of conservation and preservation. In Figure 3 forests 
reminiscent are shown for 2012, the majority of the reminiscent forest (cloud forest) is located in the 
west of the basin, at the mountain region. Only a few forest areas in the plain and the hills are left. 
Sandbank vegetation is mostly preserved. The pink area in the figure denotes the urbanized areas, and 
the mostly white part (once covered with forests) the regions agriculture, abandoned or degraded 
lands. 
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Map 2 Reminiscent Forest cover for 2012 in the Araranguá River basin region. In dark green forest vegetation; light green 
non-forest native vegetation; in orange mangroves; in dark brown sandbank vegetation; and in pink urban areas. Source: 
Adapted data from SOS Mata Atlântica and INPE (National Institute for Spatial Research). 
 
As illustrated in Map 2 deforestation was intense during the last century. The most affected 
vegetation types by deforestation include the tropical plain and hill forests, both explored as an energy 
resource since 1930s until today. The most preserved parts comprise the buttresses of the Serra Geral 
area due to its inaccessibility (Clouded Forest Area) Map 2. The tropical Plain or Hill forest is also 
called Atlantic Forest. The Atlantic Forest domain occupies the largest part of the region, ranging 
from the Fagimar complex near the coast to the Aparados da Serra Geral Mountain range to the west. 
Dense tree communities’ form these areas with some individuals reaching 30-35 meters of height are 
common, they are interspersed with several layers of trees, saplings and shrubs (More details can be 
found at Vibrans et al. 2013) (Figure 2). 
 
Nebular vegetation occurs along the Aparados or buttresses of the Serra Geral. According to Klein 
(1978), the nebular denomination is due to the fact that these forests are often shrouded in fog 
(Figure 2). The fog is formed by warm and humid wind currents from the Atlantic Coast, which rises 
and condensates in the mountains high altitude, forming the nebular pattern. This nebular vegetation 
consists of low and dense tree types, formed by median and twisted trees, whose branches and trunks 
are covered with moss. The Coastal vegetation is predominantly herbaceous and shrubby, covering 
clusters and plant associations directly related to the seashore. In this region there are also typical 
coastal plant dunes vegetation, paleodunes and sandbanks. 
 

 
 
Figure 2 Plant phytophysionomies in the Araranguá river basin regions. Cloud Forest is present in the high altitude areas, 
while de Hill tropical forest is present in the edge of cliffs, and at the mountains slopes. Plain tropical Forest is reminiscent in 
a few areas of the plains, and sandbank vegetation is still present along most of the dune and beach complexes. 
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4.2. Climate 
According to Köppens climate classification Map 3 the Araranguá river basin has a Cfa type of climate 
with hot summer. Santa Catarina presents the Cfa climate in its western region at altitudes below 700 
m and also to the east of this region. The Cfa climate in SC covers the Uruguay river valleys at 
elevations below 650 m. Cfa climate is also observed across the SC coast in altitudes up to 500 and 
600 m, which includes the southern part of the state where the Araranguá River Basin is located 
(Alvares et al. 2013). Because SC state lies below the tropic of Capricorn, the climate conditions are 
characterized by a constant switching mechanism between the polar and tropical air masses, 
providing a regular annual distribution of rainfall, however, the more continental air masses trajectory 
during mid-autumn to early spring ensures the most significant rainfall totals for the plateau region. In 
the coast the largest rainfall totals are registered during the summer time (January-March). 
 
Temperature wise SC is the coldest state in Brazil due its southern latitude position, and a higher 
percentage of areas 600 m above sea level. During winter months snow is common in regions above 
600-900m. The coldest region in SC is the southern and northern high plateaus and the mid-west 
areas of the state. The Araranguá river Basin can sometimes face temperatures below freezing with 
snow and frost in the mountain areas of the basin, which can affect banana plantations and other 
agriculture activities. During summertime regions above 800 m have a mild summer with pleasant 
temperatures. However, at low altitude areas the Araranguá river Basin faces extremely high 
temperatures when compared to the rest of SC. Temperatures can easily reach 35-43°C.  
 

      
 
Map 3 Climate classification for Brazil according to the KÖPPEN (1936) criteria. Adapted from Alvares et al. (2013). 
 
4.2.1. Weather  
Based on the climate complexity of the area, SC is often influenced by air masses circulation in several 
tropospheric levels and origins. Among the main weather phenomena widely described in the 
literature we can include: the subtropical and polar jets; the mesoscale convective complexes; extra 
tropical cyclones; cold fronts; the low level jet east of the Andes; the subtropical high pressure center 
located in the South Atlantic, the South Atlantic Ocean temperatures and its moisture intake; the high 
pressure zone positioned over the Bolivian territory; the low pressure center located in the North 
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Argentinian region (Chaco), and the variability patterns associated with the El Niño Southern 
Oscillation (ENSO) (MARENGO 1999; Rodrigues et al 2004). 
 
These unique features combined with season’s characteristics generate severe and/or gradual weather 
events throughout Santa Catarina territory, with important magnitude towards disasters 
(CEPED/UFSC 2012). Among the weather systems most common types, which typically cause 
extreme weather events in SC are: 
 

• The Mesoscale Convective Complexes: responsible for severe weather situation 
including storms, lightning, hails and tornadoes. These systems are common in SC during 
spring and fall, they are known for unroofing various types of structures such as schools, 
poultry farms, gas stations, residences etc. They also destroy trees and lift debris and objects 
due to the wind speed (Figure 3). 
 

      
 

Figure 3. Pre-tornado formation in the Araranguá municipality in 2013. Source: 
http://www.engeplus.com.br/noticia/clima/2013/em-ararangua-nuvem-funil-assusta-moradores/ 

 
• Atmospheric High Pressure blockage - the presence of a quasi-stationary anticyclones 

around 45 ° S latitude interrupts the normal progression of synoptic systems from west to east 
in South America. This type of weather is characterized by episodes of drought in SC. It may 
or not be tied to high temperatures. This system is common in the months of May between 
autumn and winter. It can also cause drought in the western region of the state during the 
summer months (Cavalcanti et al. 2009) Figure 4. 
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Figure 4. Drought in SC state in 2012. Source: http://revistagloborural.globo.com/Revista/Common/0,,EMI287884-
18082,00-SECA+NO+SUL+DO+PAIS+AFETA+MAIS+DE+MIL+PESSOAS.html  
 

• Cyclones and Extra tropical Anticyclones - Extra tropical cyclones are formed over 
discontinuity lines called polar fronts, which separate a polar air mass denser than one of 
tropical origin. This type of weather often causes gales winds in SC coastline. It can also be 
associated with episodes of localized and regional intense and continuous rain. Depending on 
the intensity of these systems they are subject to cause flooding and landslides (Figure 5). 
 

 
 
Figure 5. The extra tropical cyclone named Catarina in 2004. It was considered the first hurricane in the South Atlantic 
Ocean. Source: NOAA - MODIS archives. 
 
4.2.2. Precipitation 
Annual Precipitation in the Araranguá River Basin varies between less than 1100 mm to 2100 mm. 
Regions close to the coastline receive less precipitation if compared to the ones in the mountain range 
to the west (Map 4). Timbé do Sul is the municipality that receives the largest amount of rain.  
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Map 4.  Annual mean precipitation for the Araranguá river Basin. Values range from >=1100<2100 depending on the 
regions altitude and latitude. Source: Adapted from AMBDATA (2015). 
 
In Table 8 the mean precipitation amounts between jan-dec per municipality and its altitude. 
 
Table 8 Municipality climate classification according to Köppen (1), the altitude (2) and the average precipitation in mm for the 12-month 
period between 1976-2000. 

 
Municipality Köppen 

(1) 
Altitude 

(2) 
R_ja

n 
R_fe

b 
R_m

ar 
R_a
pr 

R_m
ay 

R_ju
n 

R_j
ul 

R_a
ug 

R_se
p 

R_o
ct 

R_n
ov 

R_d
ec 

Araranguá Cfa 12 151 159 138 116 90 96 86 111 158 128 93 87 

Balneário Arroio do 
Silva 

Cfa 7 149 157 138 116 91 97 89 116 159 129 94 87 

Criciúma Cfa 51 160 166 141 117 91 91 82 104 156 129 98 96 

Ermo Cfa 22 151 158 140 117 96 105 99 128 166 134 101 95 

Forquilhinha Cfa 19 158 162 139 116 90 94 84 106 157 128 94 90 

Içara Cfa 22 157 166 142 118 91 92 83 107 156 129 97 93 

Jacinto Machado Cfa 229 154 160 143 119 108 120 119 151 178 146 113 109 

Maracajá Cfa 13 154 160 138 116 88 92 81 102 155 125 89 84 

Meleiro Cfa 32 156 160 139 116 93 100 92 116 162 131 97 92 

Morro Grande Cfa 356 162 163 141 117 102 111 110 138 173 142 111 106 

Nova Veneza Cfa 170 162 164 140 116 96 101 95 120 164 135 104 101 

Siderópolis Cfa 354 166 168 142 117 97 98 94 118 164 136 108 107 

Sombrio Cfa 28 148 157 141 117 97 105 101 132 166 135 102 96 

Timbé do Sul Cfa 427 161 162 143 119 109 121 123 153 180 148 117 112 

Treviso Cfa 379 170 171 143 117 98 97 92 117 163 137 111 113 

Turvo Cfa 60 155 160 140 117 99 108 104 132 169 137 104 98 

Urussanga Cfa 238 171 174 146 117 94 87 80 101 156 133 107 114 

 
Source: Adapted from Alvares et al. (2013).  
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4.2.3. Temperature 
The mean annual temperature in the Araranguá river basin varies between 20 °C at sea level 
among most of the regions, to 12 °C in the plateau municipalities (usually between 900 to 
1200 m above sea level). Treviso and Timbé do Sul have the coldest mean temperatures due to a 
higher altitude (Map 5).  
 

                   

Map 5.  Annual mean temperature for the Araranguá river Basin. Values range from >=13°C<20°C depending on the 
regions altitude and latitude. Source: Adapted from AMBDATA (2015). 
 
Table 9 shows the mean temperature from jan-dec and the municipalities’ altitude. 
 
Table 9. Municipality climate classification according to Köppen (1), the altitude (2), and the average temperature in °C for the 12-month 
period between 1976-2000. 
 

Municipality Köppen 
(1) 

Altitu
de (2) 

T jan T_fe
b 

T_m
ar 

T_a
pr 

T_ma
y 

T_ju
n 

T_j
ul 

T_au
g 

T_se
p 

T_o
ct 

T_no
v 

T_de
c 

Araranguá Cfa 12 24,6 24,4 23,1 20,0 16,8 15,3 14,7 15,5 16,6 18,3 20,9 23,1 

Balneário Arroio do 
Silva 

Cfa 7 24,6 24,4 23,1 20,0 16,8 15,3 14,6 15,4 16,6 18,2 20,8 23,1 

Criciúma Cfa 51 24,5 24,3 23,0 20,0 16,8 15,3 14,7 15,5 16,7 18,3 20,8 23,0 

Ermo Cfa 22 24,6 24,4 23,1 19,9 16,7 15,2 14,6 15,4 16,5 18,2 20,8 23,1 

Forquilhinha Cfa 19 24,6 24,5 23,2 20,1 16,9 15,4 14,8 15,6 16,8 18,4 21,0 23,2 

Içara Cfa 22 24,6 24,4 23,1 20,1 16,9 15,4 14,8 15,6 16,7 18,4 20,9 23,1 

Jacinto Machado Cfa 229 23,5 23,3 21,9 18,7 15,5 14,0 13,5 14,5 15,6 17,3 19,9 22,0 

Maracajá Cfa 13 24,6 24,5 23,2 20,1 16,8 15,4 14,7 15,5 16,7 18,3 20,9 23,1 

Meleiro Cfa 32 24,6 24,4 23,1 20,0 16,7 15,3 14,6 15,5 16,6 18,3 20,9 23,1 

Morro Grande Cfa 356 22,8 22,7 21,3 18,2 15,0 13,6 13,2 14,2 15,4 17,0 19,4 21,5 

Nova Veneza Cfa 170 23,8 23,7 22,4 19,3 16,1 14,6 14,1 15,0 16,2 17,8 20,3 22,4 

Siderópolis Cfa 354 22,8 22,7 21,3 18,3 15,2 13,7 13,3 14,3 15,5 17,1 19,5 21,5 

Sombrio Cfa 28 24,5 24,3 23,0 19,8 16,6 15,1 14,5 15,3 16,4 18,1 20,7 23,0 

Timbé do Sul Cfa 427 22,4 22,3 20,8 17,8 14,6 13,1 12,7 13,8 15,0 16,6 19,0 21,1 

Treviso Cfa 379 22,7 22,6 21,2 18,2 15,1 13,6 13,2 14,2 15,4 17,0 19,4 21,4 

Turvo Cfa 60 24,4 24,2 22,9 19,8 16,5 15,0 14,5 15,3 16,5 18,1 20,7 22,9 

Urussanga Cfa 238 23,5 23,3 22,0 19,0 15,9 14,4 13,9 14,9 16,0 17,7 20,1 22,1 
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Source: Adapted from Alvares et al. (2013). 
 
Maximum mean temperatures averages vary between 27 °C in the coast and low altitude areas, to as 
low as 18 °C in the steep plateaus (Map 6).  
 

 
 
Map 6.  Annual maximum mean temperature for the Araranguá river Basin. Values range from >=22°C<29°C depending 
on the regions altitude and latitude. Source: Adapted from AMBDATA (2015). 
 
Minimum mean temperatures vary between 14 °C in the coast and low altitude areas, to as low as 6 
°C in the steep areas of the high plateaus (Map 7). 
 
 

 
 
Map 7.  Annual minimum mean temperature for the Araranguá river Basin. Values range from >=5°C<11°C depending on 
the regions altitude and latitude. Source: Adapted from AMBDATA (2015). 
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4.3. Topography 
The Araranguá river basin topography can be divided in 5 different typologies of topography:  

• River Terrace. It is considered a flat area gently sloping towards the rivers. This 
geomorphology is found next to the main rivers of the region such as Rio Araranguá, Manuel 
Alves, Amola Faca, Mampituba, Canoas and others.  

• Coastal plain. Corresponds to a wide range of plains, parallel to the coast, located in the 
eastern portion of the region, with extensive sandy beaches, dunes and lagoons.  

• Alluvial plain. Corresponds to a flat alluvial plain slightly ramped east. It ranks among the 
coastal plains plateau, entering dissected by valleys and the Serra Geral mountain range. These 
areas are a result of alluvial fans convergence, dejection cones or concentration of floods 
deposits in the lower parts.  

• Serra Geral Plateau. It is a typical geomorphological unit of southern SC. It is associated 
with dissection of the drainage network, where levels represent testimonies of the retreat of the 
Serra Geral mountain range. The relief forms are elongated, advancing over the plains. Also 
common are retreat testimonies of the cliff line and isolated hills.  

• Serra Geral Mountain range. This geomorphological unit consists generally of abrupt 
cliffs with steep slopes up to 1,000 m, terminating in grassland fields above the plateau. In the 
western portion of the region the general direction of the escarpment directs from north to 
south. The relief has quite abrupt valleys with depths greater than 500 m, forming canyons. 
The most depth and extent of the canyons are found in Cânion Fortaleza in Jacinto Machado, and 
Cânion Itaimbezinho at Praia Grande. 

 
In Map 8 it is depicted the topography for each municipality. The green area represents the river 
terraces and both alluvial and costal plains; in grey the Serra Geral porchs and plateaus along with the 
Serra Geral Mountain range (orange). The light yellow represents the sandbanks and dunes along the 
coastline. 
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Map 8. Araranguá River Basin Topography. The legend shows the plain areas in green, plateau areas in orange, porch 
areas in grey and sanbank areas in light yellow. Source: Adapted from IBGE 2015. 

4.4. Soil 
The Araranguá river basin consists of six lithostratigraphic units, two are sedimentary deposits 
(unconsolidated sediments) and 4 are geological formations (rock formation). In this region the relief 
shows distinct features. From the city of Siderópolis to the north there is a hilly relief area with deep 
valleys and steep slopes, while to the south of Siderópolis, the landforms are concave-convex with open 
valleys. Top plan residual reliefs due to tougher rocks and ancient remnants surfaces “aplanamentos” are 
disseminated in this unit, which has the most representative soil types such as: Podzolic Red-Yellow, 
Podsol Red-Yellow, Latosolic and Cambisol. In Map 9 the soil classification is illustrated for the 
municipalities. The different soil materials found in the region can have distinct use as follows: 

• Sands: civil engineering, foundry and glass;  
• Clays: Red pottery;  
• Gravels: Brita (Building) and coating processes; 
• Peat: Energy, chemicals and agriculture. 

 
 
 

  
Map 9. Araranguá River Basin Soil types. The legend shows argisoils in yellow, cambisoils in light and dark orange, neosoils 
in medium and light brown and nitosoils in green, and sand soils are depicted in pink. Source: Adapted from IBGE 2015. 

4.5. Water 
Although with a high availability of water year around and abundant precipitation, water can become 
unavailable due to: water and river contamination in the mining industry, drought, excessive use of 
streams in rice fields and other agriculture activities, destruction of riparian vegetation and springs and 
salinization. Salt-water intrusion is a main problem in the Araranguá River Basin, which commits 
aquifers use restraining general water quality, especially in low-level areas close to the coastline. 
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4.5.1. Physical characteristics 
In the Araranguá River Basin mainly porous and permeable sediments form the regions hydrogeology. 
The groundwater sheet although variable is often near the topographic surface. The surface sheet is 
charged by direct infiltration of rainwater, and local aquifers can be reached through shallow wells. 
Near the coast however, brackish water is common due to an excessive use of coastal aquifers, leading 
to seawater contamination in some municipalities. This often the case in the Araranguá municipality 
where seawater channels were created to outflow and drain rice field waters during extreme weather 
episodes and the city flooded waters (Figure 6 and 7). However, due to bad engineering, the 
seawater is pushed back to the channels during stormy weather and rising tides, consequently flooding 
rice fields with salted water, farms and the city lower level areas. 
 

                  
 
Figure 6. Water channel built to drain flooded waters from the Araranguá municipality to the ocean during the flood 
episode from 2009 (ground perspective). Source: Araranguá Municipality Archive (Chen Lin Sung). 
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Figure 7. Water channel built to drain flooded waters from the Araranguá municipality to the ocean during the flood 
episode from 2009 (sky perspective). Source: Araranguá Municipality Archive (Chen Lin Sung). 
 
4.5.2. Water usage 
ANA’s (Brazilian National Water Agency) Atlas in urban water supply (2015), identified and 
characterized points of public raw water catchment classifying water supply typology in superficial 
or subterraneous and water availability and water quality. Also, information related to the 
production systems were added, assessing water typologies as integrated or isolated, trying to 
determine in each unite component and systems production their nominal and installed capacities. 
These integrative analysis included catchment, pipelines, pumping stations and water treatment plants 
(Map 10).  
 
In the Araranguá river basin municipalities are organized in 3 classifications typologies: integrated 
system, isolated system (superficial or subterraneous) and isolated system (subterraneous source). The 
municipalities of Maracajá, Forquilinha, Nova Veneza and Criciúma have integrated systems; Jacinto 
Machado and Ermo have isolated systems with subterraneous source; and the rest of the municipalities, 
have isolated systems with both superficial and subterraneous sources. 
 
To better understand the quality of the water sources concerning water conditions and water demand 
in each municipality, ANA diagnosed and checked the status of water sources and water producers 
systems as to meet the future water demands. When the water source and the production system 
presented favorable conditions of service to urban demands by the year 2015, the water supply for the 
municipality was considered satisfactory. On the other hand, when the balance between supply and 
demand showed a negative balance (deficit), ANA identified the need for investment and work to 
exploit new sources, or the need to adequate the existing systems. 
 
In Map 10 the municipalities of Siderópolis, Içara, Turvo and Sombrio were classified by ANA as if their 
water supply system need to be extended or adequate to provision the systems demand. All other 
municipalities in the case study region presented a satisfactory or very satisfactory water supply. 
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Map 10 Water supply and water demand conditions in the Araranguá River Basin classified according to ANA’s National 
Atlas in urban water supply. Source: Adapted from ANA (2015). 
 
Recommendations for the area 
In the Araranguá River Basin rivers flood plains areas are periodically filled with organic clay lenses of 
sandy sediments. These sediments can cause major problems in civil works and road construction due 
to repressions and compression. From a geotechnical and hydrological point of view, these critical 
areas should be mapped and protected as a nature reserves. Human settlements should also be 
avoided in low areas, alluvial plains and coastal paleodune areas. When vegetation is suppressed in 
these places, intense wind and water erosion occurs. Moreover, without proper knowledge, wells 
construction increases sediments permeability consequently changing groundwater levels, which in 
turn, increase groundwater contamination. 

5. Agricultural and Resource Profile  
During the last five decades according to the state rural exodus data, the percentage of people living in 
the countryside in Santa Catarina fell from 77% to only 16%. In the Araranguá River Basin the 
situation is no different, as many young people has abandoned the land in search for work in big cities 
or metropolitan regions. It seems that rural activities became less important for the younger 
generations. This information was released during a Rural Young Entrepreneurs meeting in SC by 
EPAGRI/CIRAM agency in 2015, which preoccupied the state government. Now the state 
encouraged the permanence of the young in the field.  
 
In order to stimulate and foster the tradition of family farming, which accounts for 70% of agricultural 
production in Santa Catarina, a government program was created focusing on technology and 
training. During the program first phase around 1,592 young people were benefited with a 50% of 
discount in computer equipment valued in R$ 3.000,00. Also as part of the project goals, a training 
course in leadership, management and entrepreneurship was developed forming 966 young people 
during 23 course editions. The goal for the second phase is that by the end of 2016 the government 
reaches the target of training more than 1500 young people. 

5.1. Agriculture 
In the Araranguá River Basin agriculture production is diversified, with permanent and temporary 
crops, pastures, cattle, poultry, swine and silviculture (Table 10). In Map 11 a classification made by 
IBGE (2015) determines the innumerous land use types in development along the region. The dark 
green colors indicate regions were native and planted forests are more abundant, the yellow to 
orange-red colors indicate where pastures and crops are predominant and the brown where land use 
is diverse. The pink areas represent regions were urbanization has mostly dominated the landscapes 
(Map 11).  
Table 10. Agricultural Production in the Araranguá river Basin 2009. Source: CEPA 2015. 

Agricultural Production in the Araranguá River Basin 2009 

Agriculture Production Northern Basin (%)  Agriculture Production Southern Basin (%)  
Sugar Cane and Derivatives 32,93 Sugar Cane and Derivatives 21,85 

Manioc and Derivatives 23,17 Manioc and Derivatives 3,36 
Fruits and Derivatives 7,32 Fruits and Derivatives 25,21 

Bread 7,32 Bread 18,49 
Swine and Derivatives 6,1 Swine and Derivatives 3,36 
Grains and Derivatives 4,88 Eggs 5,88 
Mild and Derivatives 3,66 Mild and Derivatives 7,56 

Greenery and Derivatives 3,66 Greenery and Derivatives 0,84 
Honey and Derivatives 3,66 Honey and Derivatives 0,84 

Other 3,66 Palmetto 0,84 
Meat and Derivatives (Bovine) 2,44 Meat and Derivatives (Bovine) 0,84 

Poultry and Derivatives 1,22 Grains and Derivatives 6,72   
  Other 4,2 



FAPEU project no. 070/2012-2015 

VACEA PROJECT - BRAZILIAN TEAM REPORT  31 

            

 
 
Map 11. Land use types in the Araranguá River basin. Green colors represent forest typologies, yellow to red represent 
crops and pastures, brown diversified use and pink areas urbanized regions. Source: Adapted from IBGE Land use map 
(2015). 
 
As denoted in the map above the mountain areas are still preserved due to the inaccessibility of 
mechanized agriculture. The central plain areas are mostly used for pasture and crops (specially rice, 
Tabaco and beans), and the coastal areas are densely urbanized with many cities dedicated to tourism 
activities. Criciúma is a highly urbanized urban center followed by Içara and Araranguá municipalities. 
The environment in these central regions and around the city areas has been suffering from mineral 
extraction for ceramics and charcoal for many decades. The soils in this region already display a 
strong rate of degradation including soil salinization.  
 
The presence of large areas of rice across the Araranguá valley contributes to the increase of runoff, 
decreasing the soil infiltration capacity (Figure 8). This is because the type of rice cultivation 
practiced in the region is irrigated, which need water throughout its cycle, thus, keeping the soil 
saturated and covered by a water level around 10 cm from October-November (planting) and 
February-March (harvesting). Sail salinization and degradation has already produced differences in 
land prices (Table 11). 
 
Table 11. Land prices in the Araranguá River Basin in 2014. CEPA 2015. 
 

Land Price in the Araranguá River Basin in 2014 
Land Price (Northern Basin) R$ (Northern Basin) R$ (Southern Basin) 

First land  R$16.856,01   R$16.226,01  
Second land (degraded)  R$10.677,17   R$10.353,21  

Floodplain land  R$41.404,61   R$40.728,17  
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Figure 8. Flooded rice fields in the Araranguá municipality during the flood episode in 2009. Source: Araranguá 
municipality (Chen Lin Sung). 
 
 
In the municipalities of the Araranguá River Basin the number of farm areas is largest at the southern 
part of the Basin if compared to the north. The majority of properties are composed of areas between 
3-10 hectares (Table 12). 

Table 12. Land area and Number of farms in the Araranguá River Basin. CEPA 2015. 
 

Land Area and Number of farms 
Land Area Number of farms Northern Basin Hectares Number of farms Southern Basin Hectares 
0-0,5 ha 137 6 265 29 
 0,5-3 ha 667 1107 1057 1633 
3-10 ha 2092 12304 3591 20345 

 10-20 ha 1414 19191 1914 25738 
 20-50 ha 1100 31943 1560 46485 

 50-100 ha 274 17885 401 26118 
 100-200 ha 58 6989 82 10602 
 200-500 ha 23 6771 24 6734 

 500-2500 ha + 4 5181 14 27823 
Total 5769 101968 8908 168809 

 

5.1.1. Agricultural demographics 
Temporary crops production is more dominant in the Araranguá River Basin when compared to 
permanent crops. Forquilhinha, Içara, Turvo and Meleiro have the largest areas of temporary crops. The 
production value is higher at Içara, Turvo and Araranguá municipalities probably due to specific type of 
crops and the added value to them (Table 13). 
 
Table 13. Planted area, harvested area and value of the temporary crop production in the Araranguá River Basin. 
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Table 1612 - Planted area, harvested area and value of the temporary crop production 

Temporary Crops 
Year 

Total 
2013 

 Planted Area 
(Hectares) 

Harvested Area 
(Hectares) 

Production Value (Thousand 
Real) 

Araranguá - SC 8170 8140 51342 
Balneário Arroio do Silva - 
SC 

- - - 

Criciúma - SC 2934 2931 15092 
Ermo - SC 4005 4005 20828 
Forquilhinha - SC 11510 11510 48455 
Içara - SC 11015 11015 62127 
Jacinto Machado - SC 8990 8990 44654 
Maracajá - SC 2865 2765 14267 
Meleiro - SC 11105 11055 48238 
Morro Grande - SC 4135 4105 21126 
Nova Veneza - SC 9240 9240 38622 
Siderópolis - SC 687 687 3110 
Sombrio - SC 4280 4280 27552 
Timbé do Sul - SC 3615 3615 19534 
Treviso - SC 90 90 491 
Turvo - SC 12330 12330 62589 
Urussanga - SC 1707 1707 15589 

	

 
Source: IBGE - Produção Agrícola Municipal 
                              
Since 2005 Epagri conducts trial production of several varieties of ecological/organic rice (Figure 9). 
It currently has 24 hectares certified with no pesticides (even nearby). The main benefits are: the 
quality of grains and seeds which are less affected by plagues; the reduction of production costs; and 
the collaboration with the preservation of the environment combined with the community's quality of 
life and consumers. According to EPAGRI technicians "The amount of rice produced is slightly lower, 
but the selling price compensates the rice producers," say the agronomists. The average rice 
production in the conventional system is 142 bags per hectare, the approximate equivalent of 7,200 
kilograms. In the organic system, the average is 110 bags, approximate 5,500 kilos. However, the sale 
of ecological/organic rice is 20% more profitable than the conventional. Also, rice produced with 
pesticides is more expensive.  
 
 

  
 
 
Figure 9. Ecological rice production in the Araranguá River Basin. Source: Jornal Grupo Correio do Sul. EPAGRI (2015). 
http://www.grupocorreiodosul.com.br/jornal/tags/rizicultura/   
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The difference is that the use of pesticides is replaced with ducks. They feed on weeds among the rice 
fields without damaging the plant. "You have to wait for the rice foliage is slightly higher because then 
the ducks do not feed it, just weed," says the agronomist. He says the ducks perfectly take care of the 
herbs and stop the pests. The birds do not run away because the land is fenced, but still live in a 
natural way. This is because the area is quite extensive without predators and with sufficient power. 
Also, instead of artificial fertilizers, Epagri uses poultry manure to fertilize the planting. 
 
On the other hand permanent crops largest areas are more predominant in Jacinto Macho, Criciúma and 
Sombrio municipalities. Production value is also higher in Jacinto Machado, Sombrio and Criciúma. Other 
important municipalities for permanent crops are Urussanga and Siderópolis (Table 14).  
 
 Table 14. Planted area, harvested area and value of the permanent crop production in the Araranguá River Basin. 

 

Table 1613 – Planted area, harvested area and value of the permanent crop production 

Permanent Crops 
Year 

Total 
2013 

Planted Area 
(Hectares) 

Harvested Area 
(Hectares) 

Production Value (Thousand 
Real) 

Araranguá - SC 192 192 2669 
Balneário Arroio do Silva - 
SC 

- - - 

Criciúma - SC 807 807 3955 
Ermo - SC 12 12 128 
Forquilhinha - SC 5 5 132 
Içara - SC 30 30 143 
Jacinto Machado - SC 2870 2870 18280 
Maracajá - SC 6 6 63 
Meleiro - SC 80 80 420 
Morro Grande - SC 25 25 101 
Nova Veneza - SC 20 20 61 
Siderópolis - SC 501 501 2760 
Sombrio - SC 660 660 11554 
Timbé do Sul - SC 175 175 577 
Treviso - SC 32 32 125 
Turvo - SC 130 130 1004 
Urussanga - SC 182 182 2628 

 

 
Source: IBGE - Produção Agrícola Municipal 
 
5.2. Other resource-based industry 
The extraction of coal – the main driving activity in the region by the end of the 80s - currently 
divides its space with the industrial sector and agriculture. Heterogeneously centered on these three 
main economic activities, the current set up of the Basin echoes a well-defined concentration of 
economic activities in the regional space. In the north, the coal accumulation provides a process of 
industrial diversification (from pottery to the clothing manufacturer sector), in addition to the 
formation of commercial and service centers. The hegemonic coal structure in the northern basin has 
diversified productive sectors, resulting in a strong and interdependent urban network (Comim e 
Pimenta 2006; Comassetto 2008). The asymmetry between the northern and the southern part of the 
basin is thus formed within a regional submission to a strong centrality, established by a regional 
development pole to the north, the urban area of Criciúma and Içara. 
 
In the southern basin, the rice culture is currently the dominant culture in terms of added value, and 
occupies the entire coastal plain, followed by tobacco and beans plantations. Despite the fragile urban 
network, the southern basin turns out to be a subordinate centrality of Araranguá municipality, which 
organizes a vast agricultural region. Araranguá and Maracajá commercial development sector and 
services, including the clothing manufacturer, are now responsible for a considerable share of urban 
employment. The fragility of the southern agricultural economy has found in rice production an 
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encouragement for regional growth. Initiatives such as the ecological rice production start to emerge 
in the region giving a new breath to agriculture since many young people have left farm work.  
 
6. Economic Profile  
6.1. Overview 
The Araranguá River Basin economic context denotes a quite diverse development process of 
municipalities in the north and in the south. This process is directly related to different production 
cycles and the spatial and economic dynamics that have interfered in the basin during the last 
decades. The existence of mineral resources (charcoal) originated a new kind of urban location for 
mining in the northern basin towns, where Criciúma became the commercial and industrial center. 
The AMREC (Association of the Coal Region Municipalities) is characterized by a greater diversity of 
functions and socioeconomic structures unlike southern basin cities (Comim and Pimenta 2006).  
 
The southern region of the basin, in contrast, although with recent significant economic development 
based on agriculture (especially rice production), has lead to a lower population attraction. 
Consequently, its urban areas are more underdeveloped with a lesser degree of industrial 
diversification if compared with the coal cycle cities.  
 
Although with unequal structures, these two different processes have as a common trait serious 
environmental problems arising from economic growth models, geared solely to the expanded 
reproduction of capital, regardless of the social and spatial impacts, often of difficult reconversion 
(Comim and Pimenta 2006; Comassetto 2008). 

6.2. Income statistics 
In general income statistics varies among the Araranguá River Basin municipalities. Criciúma has the 
higher income per inhabitant, followed by Maracajá and Morro Grande. There is also a large difference 
between men and women income. The highest women income is found in Criciúma, Maracajá, 
Araranguá and Urussanga, the lowest in Timbé do Sul and Jacinto Machado (Table 15).  
 
Table 15. Average income for men and women in Thousand R$ (real) in 2010. Araranguá river basin. 
  

 

Table 3968 – Average income in Thousand R$ (real) 
Year 2010 

Araranguá - SC 
 

Men 1429,6 
Women 958,4 

Balneário Arroio do Silva - SC 
 

Men 1247,4 
Women 880,1 

Criciúma - SC 
 

Men 1762,4 
Women 1115,7 

Ermo - SC 
 

Men 1320,4 

Women 775,4 
Forquilhinha - SC 
 

Men 1266,1 
Women 800,9 

Içara - SC 
 

Men 1319,9 
Women 874,1 

Jacinto Machado - SC 
 

Men 1156,7 
Women 741,4 

Maracajá - SC 
 

Men 1636,4 
Women 1021,5 

Meleiro - SC 
 

Men 1197,1 
Women 861,6 

Morro Grande - SC 
 

Men 1625,2 
Women 915,6 

Nova Veneza - SC 
 

Men 1399,1 

Women 854,8 
Siderópolis - SC 
 

Men 1369,9 
Women 943,1 

Sombrio - SC 
 

Men 1265 
Women 919,7 

Timbé do Sul - SC 
 

Men 1094,2 

Women 728,6 
Treviso - SC 
 

Men 1242,6 
Women 848,3 

Turvo - SC 
 

Men 1353,3 
Women 867,6 

Urussanga - SC 
 

Men 1436 
Women 946,4 
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Fonte: IBGE - Censo Demográfico 
 
The regions GDP is higher in Criciúma, Araranguá and Içara and the lowest in Ermo, Timbé do Sul and 
Morro Grande. These scores represent the importance of the pole cities as center of economic 
development for the northern and southern parts of the Basin (Table 16). 
 
Table 16. Gross domestic product (GDP) in 2012 for the Araranguá River Basin area. 
 

 

Table 21 - Gross domestic product (GDP) at current prices, taxes less subsidies on products at 
current prices and gross value added total current prices and economic activity, and their 

respective holdings 
GDP in Thousand R$ 

Year 
2012 

Araranguá - SC 1185673 
Balneário Arroio do Silva - SC 100585 
Criciúma - SC 5072699 
Ermo - SC 45632 
Forquilhinha - SC 566501 
Içara - SC 1155190 
Jacinto Machado - SC 209966 
Maracajá - SC 107360 
Meleiro - SC 231808 
Morro Grande - SC 96371 
Nova Veneza - SC 375380 
Siderópolis - SC 219237 
Sombrio - SC 360119 
Timbé do Sul - SC 72322 
Treviso - SC 166376 
Turvo - SC 396814 
Urussanga - SC 520968 

	

 
Source: IBGE, state statistics agencies and state government secretaries (2015).  

6.3. Main sources of income in the study area 
In the northern part of the Basin Criciúma has the highest regional GDP (R$ 5.07 billion), followed 
by Içara (R$ 1.15 billion). The industrial sector accounted for 31% and 32%, respectively, and the 
services 57% and 49%. In Cricúma, agriculture accounts for only 0.6% of GDP. However, in Içara, 
although agriculture represent only 5% of GDP, agriculture strength is more significant 
(particularly in the Tabaco production) (Bonato 2013). SC also leads the manufacturing of ceramic 
coating in Brazil, and the Araranguá River Basin is the major hub of this economic sector. According 
to Fiesc (Santa Catarina State’s Industry Agency) the state has 710 cerami industries, and the 
enterprises average production in the region accounts for 143 million square meters. The Criciúma 
region is now the largest production center in southern Brazil. All this relates to a process that, 
while industrialized, is still dependent on human intervention at each piece. In this production polo, 
there are 14 large companies that produce monthly 7.1 million square meters in wall tiles and floor.  
 
In the southern part of the Basin Family agriculture (according to criteria defined by Law 
11.326/2006) has a quantitative weight accounting for 80% of all establishments in the 
municipalities, but with land dispute with the services sector. In the sum of municipalities there are 
7,800 family farms occupying 112,000 of the 170,000 available hectares. The service sector which 
accounts for more than 40% of the Gross Domestic Product (GDP), has a very important role in 
the economy, probably due a strong relationship with the coastal region. The industry also has a 
significant role in all municipalities. Even in the smallest of towns, Timbé do Sul, the industry 
produces 11% of GDP in total. In Turvo and Jacinto Machado the industrial sector generates more 
than 30% of the GDP. Agriculture also has a significant weight in most municipalities, exceeding 
20% of interest in four of them. Only in Araranguá and Sombrio the agricultural GDP is lower 10% of 
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the total. Family agriculture in all municipalities represent 90% or more of total establishments, and 
takes around three quarters of the area with little land concentration (Bonato 2013).  

7.Governance* 
Federal Governance and Disasters Risk Reduction in Brazil 
University professor André Assis Pacheco representative of the Brazilian Association of Soil 
Mechanics and Geotechnical Engineering (ABMS) has warned that unplanned land occupation could 
lead to new tragedies. To mitigate disasters the specialist suggested to: (1) reduce the response time to 
disasters; (2) recommend appropriate monitoring action with efficient warning and alarm systems; (3) 
hearing specialists, population and experiences of other countries; (4) guidelines for disaster prevention 
areas in Brazil; and (5) the reorganization of the National Civil Defense System, with more resources, 
qualified personnel and focus on prevention. All of these proposals were transformed into the Senate 
amendment (PLS) 745/2011. 
 
This proposed amendment to the constitution (PEC) 10/2011 provided the creation of the National 
Civil Defense System (Sindec) and the civil defense agent career. The PEC from senator Inácio 
Arruda PCdoB-CE party says that the national civil defense system will be structured by federal law 
and will aim to plan, articulate and coordinate the civil defense actions in the national territory, with 
preventive measures, disaster relief, and recuperative care to prevent disasters and minimize their 
impacts on the people and restore social normality. In a national hearing held in November 2011 
deputies and senators defended the guarantee of more resources for prevention, through creation and 
reformulation of specific funds such as: the Public Trust Fund for Disaster (FUNCAP). 
 
The deputies stressed the need for reforming the rules of civil defense fund in Brazil and find ways to 
serve the population in preventive fields and reconstruction. In Brazil, most of the funds are applied in 
response and recovery actions, but prevention and preparedness are relegated to the background. 
Instead of preventing, Brazil has the tradition of rescuing after the disaster has occurred. This is the 
Brazilian way of dealing with disasters; it is the practice in the states, and the practice in most 
municipalities. The focus on response and recovery actions demanding for more public funds does not 
minimize risks or prevent the loss of human lives. Furthermore response and recovery actions by the 
public power seem improvised and lack effective planning and sufficient resources, says Jorge Viana 
deputy in the senate. 
 
As an outcome the senate approved two projects that directly addresses the prevention of disasters. 
According to the amendment project (PLS) 23/2011, from senator Lindbergh Farias's (PT-RJ), 
municipalities with risk areas such as hillsides and floodplains of rivers, will have to prepare and 
approve a master plan of land use until 31 December 2016. The proposal passed by the Regional 
Development Commission and Tourism (CDR) and went to the Chamber examination. 
 
Now other challenges arise especially for the civil defense. In Brazil, civil defense directors change 
every 4 years due to changing government and elections. When they leave the duty, they also take 
with them the disasters experience, knowledge and disasters documentation. The new responsible has 
to start the planning all over again, and does not acquire any experience from the last director. This 4-
year cycle is a step back in disasters planning and risk reduction, since the old and new director are 
usually friends of local politicians, and does not necessarily have the necessary skills to be in charge. 
One solution to this situation could be the creation of public concourses where individuals are selected 
by specific exams, and the job position (career) is planned for lifetime such as in other public services. 
 
Integrative basin management and policy implementation in the Araranguá River 
Basin 
The Watershed Management Committee of the Araranguá River Basin was created by the State 
Decree No. 3260 of 11/12/2001 in accordance with the State Law No. 9.748/1994 and the Federal 
Law No. 9.433/1997. The mobilization process for the Committee's constitution started in 1997 (the 
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first in the state of SC). In 1998 the committee conducted a three-day seminar, which sponsored a 
training course on water resources management given by UNESC University, and SDM/CERH. 
During 1999 and 2000 the Araranguá pro-committee halted its work just to restart it in late 2000, with 
a regional seminar for southern municipalities at the SC Forum – FDESC. The creation of the 
Araranguá River Basin Committee was described as one of the main actions for water management and 
sustainable development in the region. 
 
Concerned with the dramatic situation of the water resources in the Araranguá River Basin, the NGO 
Nature Partners promoted a meeting with representatives of AMESC, CASAN, EPAGRI, FATMA and 
UNESC in order to encourage the resumption of the work, which resulted in the formation of the 
Araranguá pro-committee working group. This action resulted in ten mobilizing and building water 
management capacity seminars (perhaps the highest number of seminars in the state of SC). Unlike 
other basin pro-Committees, the Working Group decided to assume their duties in a responsible, 
integrated, and participatory manner, with no general manager coordinator.  
 
During this process the Araranguá pro-Committee also attended the historic creation of the SC Basin 
Committees Forum, which has engaged in an ambitious water basin management program in the 
state of SC. The official implementation of the committee was scheduled for March 2002, but due to 
the emergence of funded financial resources, proposed by the State to the basin committees - 
FEHIDRO – the committee decided to bring forward to an earlier date the implementation process, 
ensuring the appeal receipt. The result of this anticipation was the accomplishment of the committee 
as stipulated by the Federal Law. No 9.433/1997 on November 20, whose forty-five (45) 
governmental and nongovernmental entities were selected to compose the Committee with: 40% of 
the Water Users = 18 entities; 40% of civil society entities, and 18 = 20% = 09 Government Agencies. 
 
The last seminar was held on December 11, in the city of Turvo, when the committee discussed the 
formation and definition of the Executive Board and the Advisory Board. On 12 December it was 
published the State Decree No. 3.620 of December 11 2001, officially establishing the Management 
Committee of the Araranguá River Basin on the Federal Official journal No. 16.804. In the seventeenth 
day of December 2001 in CETRAR/Ara the representative entities were approved for the 
composition of the Araranguá Committee. The process ran democratically and it was open to all 
present entities. 

7.1. Overview/summary 
Local community interviews in the Araranguá municipality 
In April 2014 the VACEA team visited communities at the Araranguá municipality and interviewed 
civil defense employees and inhabitants from communities affected by floods and tornados. The 
communities affected by floods reside in an adjacent area of the municipality center, named Barranca 
neighborhood. The area is characterized as a transition from urban-rural and is constantly affected by 
floods. The communities affected by tornadoes reside in the rural areas (farms). The VACEA 
interviews followed a qualitative approach, however, due to the lack of funding only a limited number 
of inhabitants were interviewed. The communities were not very large and after hearing the 
inhabitant’s reports, we analyzed their contents, and compared to the news in the newspapers and to 
the civil defense calamity decree reports, concluding that the reports are coherent with written 
information. Despite the description of the weather extreme events, the interviewed community also 
arose concerns towards the government and the lack of help from civil defense in some occasions, 
corruption scandals and the lack of positive and sustainable governance management practices.  
 
Stakeholders Perception and issues to be targeted 
In Araranguá municipality civil defense, the city hall and the Environment Department are responsible 
for disaster management. After chats with some local actors of civil defense, the fire department and 
the environmental department we realized that there are specific situations related to floods in the 
Barranca community, and at the river delta near the coastal area of Morro dos Conventos; but also the 
destruction of properties due to tornadoes and wind storms. Trying to decrease exposure the 
municipality has developed a risk map, however, the prevention plans do not currently include areas 
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upstream of the river (one of the major precursors of disaster in the region). For instance, an 
integrative watershed plan is not taken into account by the municipalities of the region. For this 
reason VACEA approach should envisage demonstrating that weaknesses in the lack of an integrative 
basin plan affects what occurs upstream, directly impacting on the level of the Araranguá river in 
downstream areas. 
 
Floods at Barranca Community 
The Araranguá municipality is known to be a rice growing and coal area with agricultural activities 
such as banana plantation and tobacco. The city for decades was scenery of intense land use 
occupation for agricultural and urban purposes and much of the areas illegally built in flood plains. As 
for the flood case initially listed, two conflicts were identified and promptly serve as project analysis in 
the basin. The Barranca neighborhood which is extremely susceptible to flooding and scene of conflict 
between civil defense, local and public management, and the omission, corruption and unfair benefits 
provided by local government during the phases of reconstruction and post-disaster rehabilitation. 
The communities also complain for the lack of health treatment, sanitation and drainage system even 
though they know they are in areas illegally occupied. Although the families have already been 
removed from the area a few times due to the illegality, they return to occupy the same constructions, 
because there is no other place to go. 
 
Tornados and farmers 
Rural communities in Araranguá reported several episodes of tornadoes and gale winds. These episodes 
caused material losses in homes and some production losses in the field. Apparently there are severe 
risks due to the wind speed in these unsheltered areas. Local farmers reported that their only scape 
was to take refuge and shelter inside of their houses. They say they stay away from windows, bamboo 
groves or fields. The houses we saw are built without wind protection nearby, such as trees wind 
barriers. According to the farmers, severe wind episodes occur when the southern 
quadrant winds blow and the clouds are taken against the Serra Geral mountain range, 
to late return to the low areas near the coast. The Catarina Hurricane episode even after 10 
years of its occurrence it is still very present in the Araranguá farmer’s memory. 
 
Salt-water intrusion in the coast 
Because of the constant flooding and return tides during periods of high tide in many coastal areas of 
the city, some alternatives have been contemplated in flood mitigation in order to inhibit or curb these 
constant disasters. These measures of structural priority suggest the construction of dams in various 
parts of the river gutters, damming or dredging the deep bed, in order to increase the power flow of 
the water. However, these structural measures have important local and paradoxical consequences for 
the effects of mitigation, and in many cases may exacerbate the long-term damage areas. On the one 
hand, local actors have discussed these massive projects aiming its construction (land owners, farmers, 
real estate investors), on the other, local fishermen see the change in the water body as a major 
environmental damage to their fishing areas. According to the fisherman a greater flow could enhance 
the devastating effect of the sea, by allowing ocean water into the riverbed, thus increasing the 
wetlands and salt-water intrusion in soils and rice and agriculture fields. 
 
Extreme Weather conditions and Governance at Araranguá Municipality 
The 2005 "Social Capital Diagnosis" of the Araranguá municipality indicates the existence of 269 (two 
hundred and sixty-nine) formal social organizations providing community-based public services. 
These associations have mostly emerged from the initiative and action of persons residing in the 
community concentrating their efforts to improve the living conditions of its citizens. The 
performance of many of these organizations reflects the concentration of social demands by the 
population, as well as the effort of a few volunteers to ensure the welfare and improvement of living 
conditions of the less assisted by the government and society. 
 
These social organizations although formal, are neither private nor public. They are known as non-
profit entities, such as non-governmental organizations - NGOs - albeit governed by private law - or 
as Third Sector Organizations in Brazil. In the Araranguá river basin 45% of these organizations 
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represent community associations, welfare associations, community-based associations and 
neighborhood associations; 14% represent recreational and mothers' clubs; 15% represent elderly 
groups and religious Activitism (Children's Pastoral, Lay Movements etc.); 4% union; and 3% others. 
Smaller percentages are cooperatives, churches, foundation, institutes, social or popular movements, 
dedicated to other areas such as gender, work and income, and environmental. 
 
Organizations domiciled in the basin provide services to promote social development and defend the 
rights of its citizens, and act in the production of services and implementation of sectorial social 
policies. They have at the same time, political, social and economic functions and are presented in 
various legal forms. For the most part, they are directly involved with civil society partnership groups, 
under different names, such as cooperative, association, board, committee and clubs. 
 
Due to the extreme weather conditions affecting the Araranguá River Basin in the last decade, more 
specifically after the passage of Hurricane Catarina, civil society organized and promoted in 2005 and 
2009 the I and II EFAMuc - Natural Phenomena, Adversities and Climate change Meeting - under the 
motto: "The affected population want answers" and "The affected population still want answers" 
(Figure 10). Since 2011 the municipality of Araranguá is part of the campaign "Building Resilient 
Cities - My City is getting ready" of the International Strategy for Disaster Reduction (ISDR) and the 
United Nations (UNDP). Furthermore in 2012 the Araranguá municipality participated in the Adapt 
Brazil Project inserted in the scope of the Climate Change program through the Islands Institute of Brazil5 
(Figure 11). In the same year the Araranguá community joined the global action "Turning Points" in 
reference to the Climate Impact day, which sought to connect points around the world where disasters 
and climate tragedies have happened (Figure 12). 
 
 

 
 
Figure 10.  II Encontro sobre Fenômenos Naturais, Adversidades e Mudanças Climáticas, Araranguá/SC - 08.10.2009 
Source: http://www.tudoehfesta.com 

 
 

                                                
5 The Islands Institute is concerned with the vulnerability of coastal regions. 
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Figure 11. Oficina do Projeto Adaptar/Instituto Ilhas do Brasil, Araranguá/SC. Source: Chen Lin Sung. 

 

 
 
Figure 12. Ação Ligando os Pontos Araranguá no Morro dos Conventos/Araranguá - 5 de maio de 2012. Source: Tadeu 
da Silva. 
 
In the social dimension these events validate the capacity to articulate and mobilize the local 
community, and demonstrates the concern of the population towards climatic extremes that occur in 
the region. This points to a proactive posture of Araranguá community in relation to disaster risk. In 
addition to weather patterns and geographical location, risk reduction is largely influenced by social, 
political and economic variables such as: building a culture of prevention; individual and collective 
understanding of risk; the existence of preventive fund for disasters and the adoption of public policies 
for reducing vulnerability. 
 

7.2. Organizational linkage chart  
Mining activities and irrigated rice culture on the one hand have contributed to the economic 
development in the region, but on the other, have produced environmental problems as well as 
changes in the landscape whose most striking feature is water pollution. It was also found that political 
institutions formally created for regulating the environment impacts, such as FATMA, and local 
environmental secretaries, have been ineffective in environmental protection, demanding action from 
other institutions such as the Public Ministry. Despite its contribution the Public Ministry has 
limitations in boosting the participation of civil society organizations, with a view to overcome the 
hegemonic predatory development model along with its concepts and practices (Comassetto 2008).  
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Finally and positively the criticism and resistance towards the environmental resources predatory 
mode of exploitation have created new institutions in the basin. This favorable environmental debate 
have developed projects and actions in the public sphere - inscribed mainly on civil society - which 
have contributed to raise favorable conditions to mitigate the appropriation and use of environmental 
and water resources. Nevertheless, these actions are yet insufficient to configure a concrete alternative 
of development.  
 
In general, despite the limitations identified the collective action logic has redefined the public agenda 
locally, fostering the discussion of environmental conflicts. These changes should be a target to 
stakeholders and politics to discuss alternative strategies of sustainable development thus enhancing a 
more favorable institutional dynamics in the basin (Comassetto 2008). 
 
To illustrate these environmental concerns and address the trade-offs among these institutional, 
climatic, environmental and socioeconomic variables, 2 organizational linkage charts have been 
designed to nurture the discussions on the RACE index methodology, and to complement further 
debate related to farmers adaptability to climate change in the basin. 
 
 
Chart 1 synthetizes the basin vulnerability to climate change. With increased extremes due climatic 
change, climate exposure will become frequent and stronger increasing farmers need to cope with 
extremes. These extremes will continue to pressure the region with more disasters such as floods, 
droughts and landslides. The sensitivity/susceptibility variable indicates how environmental and local 
physical characteristics might corroborate to increase or decrease the vulnerability equation (it 
depends on both natural physical characteristics or anthropogenic activity). For instance, more 
sustainable land use practices and land occupation will decrease sensitivity; contrariwise, 
unsustainable land use and land degradation will increase the regions sensitivity. The adaptation 
capacity variables and indicators on the other hand function as an amortization to exposure and 
sensitivity. The development of good institutional practices working in partnership by private and 
public sectors might directly impact socioeconomic indicators, but also, organized civil society can 
foster local farmers ability to cope and adapt to climatic extremes. The contrary is also true; when 
state and local society governance is low, decreasing socioeconomic indicators quality and 
commitment towards equity. For this reason the chart illustrates gains or losses (+/-) depending on the 
trade-offs between the three dimensions. 
 
Chart 2 synthetizes the governance hierarchy at the basin level. The civil defense work as the core 
center to manage natural disasters following federal legislation and decrees from 2 main ministries 
(environment and integration) and the civil house. These orders or instructions promote a top-bottom 
approach, which applies nationally to the state and at municipality level. At the municipality level a 
diverse set of local organizations and actors help to complete local governance, dictated by state or 
municipal agriculture, environment and civil defense agencies. At the community level, however, 
disasters centers nucleus and NGO’s organize civil society creating a pro-active development towards 
the mitigation of extreme events. Local and community institutions provide valuable information to 
the civil defense; this information nourishes the S2ID information system. S2ID functions as a data set 
for disasters in Brazil. The Integrated Disaster Information - S2ID aims to computerize the disasters 
qualifying and giving transparency to the management of risks. In addition, it speeds up the process 
and guarantees access to information on disaster on many levels. S2ID development was organized 
into 4 access groups. One refers to the process management and has three modules: Registration and 
Recognition; Request and release resources; and supervision and accountability. Another refers to 
consulting information at three levels: Database and Spatial Analysis; Brazilian Atlas of Natural 
Disasters and Virtual Library. Furthermore the "Request and Resource Release” mode has three 
objectives: maintain the national database updated on the application of resources; computerize the 
application process and release of funds to equip states and municipalities to project specifications. 
Finally the "Monitoring and provision of accounts" module aims to keep the national database 
updated on the supervision and accountability of disasters in the country. 
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