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Photo: Caverá Lagoon water retreat in the Araranguá River Basin – Southern Brazil. Source: Author, 2016. 

Purpose and Methodology 

At the closuring process of VACEA project the Brazilian Team programmed one last visit to the case 
study area. The visit had the objective to retrospectively analyze the basin’s situation since 2012. For 
this matter, we have developed interviews with key-actors such as: members from the local water basin 
committee, farmers, researchers, agriculture technicians/agronomists, civil defense and environmental 
secretariat. The interviews took place during the months of February-March 2016 at three different 
municipalities within the Basin: Araranguá, Turvo and Ermo. The approach used during the 
interviews was qualitative. In other words, we allowed actors to express their views and ideas freely, 
only intervening when the interview subject deviated from the main research focus. This qualitative 
approach was used because in the majority of the interviews actors were already familiar with the 
VACEA project framework. However, before the interview started, a quick summary of VACEA key 
facts was described, so that the actors could direct the answers to our goal. During the interviews we 
provided the actors with local scenarios of climate change (maps), according to our final modeling 
results. The maps included characteristics of the local climate (temperature and precipitation) and 
showed possible outcome scenarios for climate change in the 2040-2070 periods. The interviews went 
smooth and the actors were open to share their knowledge on the region’s actual situation. In this 
document, a short description of the main subjects mentioned during the interviews is commented.   

Interviews Summary 

1- The first interviewed actor was the Regional Coordinator of Civil Defense Protection from 
Araranguá municipality Mr. Sebastião Antônio de Souza (Photo 1). During the interview we questioned 
the main actions and strategies undertaken by the local institutions to foster adaptation, and to cope 
with climate change during the 2012-2016 periods. According to Sebastião of one the institutional 
changes perceived was a category shifting from civil defense coordination to a secretariat. In his view, 
the secretariat status is a positive factor, which allows federal resources to be reached more easily by 
the regional civil defense (in case of disasters occurrences). He also mentioned the construction of the 
Monitoring and Alert Center of Disasters in the state of Santa Catarina. In this actor perspective, 



Santa Catarina will benefit from this center due to a more refined issuance of local alerts, weather 
forecasting, hydrology services and non-structural services for the local communities.  

                      

Photo 1. Regional Civil Defense officer having an interview with Brazilian VACEA team members. Source: Author, 2016. 

Sebastião expectations are that information created in the center will be centralized, permitting the 
civil defense to optimize their work, assessing the forecast information and thus helping communities in 
prompt actions. Mr. Sebastião also thinks that the construction of small dams in rivers areas along the 
Araranguá basin could mitigate flooding in cities and rural communities. In this particular matter, 
Sebastião mentions that there have been conflicts with local indigenous communities who do not agree 
with the damns constructions. In his view, there have been faults in the dialogue process between state-
communities and ethnical groups. 

Another situation mentioned by the actor is that communication among municipality secretariat (rural, 
environmental and urban) are poorly linked. This results in surpassed actions by local federal officers 
and mismanagement conflicts among municipality organisms. For instance, he mentions the 
construction of public equipment (such as schools) in areas that were forbidden and determined as 
risky areas. Or, the construction of bridges, which give access to flood risk zones, contributing to the 
relocation of inhabitants to new settlements. In his view, the only way to inhibit this situation is cutting 
basic services such as access to water and energy. 

2 - The second interviewed actor was Mr. José Gonçalves Elias (Photo 2). He is a farmer living in the 
area close to the Caverá Lagoon. He is also a community leader and president of the Association of 
Development of the Caverá River Microbasin. This region lies in the border of the Araranguá River 
Basin and the Mampituba River Basin. It is also borders Rio Grande do Sul state in Brazil and Santa 
Catarina State, and for this, lacks surveillance and control by the Santa Catarina water basin 
committee. According to Mr. José, many issues arose due to the lack of coordinated/integrative 
management in the region. The main issue is the loss of water in the Caverá Lagoon. Mr. José says 
that this process started at the beginning of the 60’s and initiated by a channel construction for turf 
extraction, which he believes, has intensified environmental impacts in the region.  



                                 

Photo 2. Local farmer participating in an interview in the Araranguá River Basin municipality. Source: Author, 2016. 

Mr. José also noticed some climatic changes during the last 6-7 years that affected permanent and 
temporary crops, both in planting and harvesting period. The most affected culture is orange. A third 
issue is the rural exodus of the young population. In 2010 according to Mr. José around 65% of the 
young people worked in the field and now only 1% remains. The interviewed mentions that the 
determinants factors are correlated to low economic return of local agriculture activities, and the high 
offer and demand for jobs by the third sector and industries at the urban centers. 

During the last years farmers in this region have been diversifying their local rural production. In these 
basin municipalities, Tabaco plantation used to be the chief car, now due to climatic problems, plant 
diseases and low market prices, they search for more rentable alternatives such as dairy products and 
organics. As a local leader, Mr. José also declares that other attempts to diversify local production have 
been made such as the production of cheese, aquaculture and rural tourism. However, he emphasizes 
the Caverá lagoon development barriers, such as the lack of water due to environmental depletion and 
climatic extremes (Photos 3-4) that inhibits the advancement of new water-related activities.  

             



Photo 3. The Caverá Lagoon located in the border of Araranguá River Basin and the Mampituba River Basin. The water 
depletion and retreat issue. The grass area in the picture indicates where the water used to be in the 60s. Source: Author, 
2016. 

              

Photo 4. The Caverá Lagoon located in the border of Araranguá River Basin and the Mampituba River Basin. The water 
depletion and retreat issue. The three line represents were the lagoon water used to reach during the 60s. Source: Author, 
2016. 

 

Mr. José also mentions the lack of interest from public and federal power to resolve this situation. 
Meanwhile during the interview with Mr. José we had the presence of Mr. Jairo Cezar, which is a 
former participant of the Caverá Microbasin committee, and a professor at a local University. 
According to Mr. Jairo there are no water management plans for this micro basin, and no federal or 
local institution controlling the water usage. He said that a couple of years ago, when the second stage 
of the Micro-Basin plan was still active in Santa Catarina state, they had the assessment and 
monitoring of agronomists in the lagoon area, but now, the technicians are gone and farmers have no 
long assistance.  

3- The third interviewed was Mr. Paulo De Oliveira. He is the coordinator of the Araranguá Civil 
Defense municipality. During a quick chat he told us about the Araranguá’s Civil Defense structure, 
which has its own fund and contingence plan (not yet regulated). Concerning the extreme events that 
affect the municipality, he cited the flooding recurrence, agriculture drought episodes and gale winds. 
These last two causes the highest damage in the rural areas. Mr. Paulo believes that one strategy of 
adaptation could be an integrative management and decision-making process including all basin 
municipalities during flood episodes, which nowadays does not occur due to a lack of commitment by 
local state agencies. He also believes that an increasing number of employees at the Civil Defense 
could improve their prevention and response work, and the construction of a monitoring room could 
respond more effectively to local warning and alert concerns. 

4- The fourth interviewed Mr. Luiz Leme works at the Foundation for the Environment at the 
Araranguá municipality (FAMA). The interviewed mentioned that it is a normal procedure among 
farmers to deforest river margins to increase their rice plantations or to plant eucalyptus. Without the 
original forest cover these areas become more susceptible to fluvial erosion. To mitigate this situation 
the municipality obligates the cut of eucalyptus in a radius of 13 meters in ease side of the river 
margins. This measure helps to inhibit local power failures due to tree fall during storms. Another issue 
present in the basin according to Mr. Leme is the salinization of the Araranguá River Basin, which 



occurs due to the decrease of upstream flow, caused by the close of upstream dams. In this situation 
salt water enters the river channel more easily decreasing river flows (Photo 5-6). 

                

Photo 5. The Araranguá river channel on its way to the ocean along with rice plantations and rural properties. In the up 
front sand dune formations.  Source: Author, 2016. 

               

Photo 6. The Araranguá river channel access to the ocean. In the picture the VACEA team members and Mr. Luiz Leme.  
Source: Author, 2016. 

The VACEA team members asked if Mr. Leme knew about environmental services initiatives to cope 
with climatic change in the region. He said he heard about it and agrees, that this could be a good 
strategy for farmers avoiding deforestation and build resiliency in flood episodes, but, that the 
municipality has not touched this subject yet. Mr. Leme mentioned that the municipalities forest code 
is ready to be implemented since 2012 following the macro scope of the federal forest code, however, it 
is not yet regulated lacking Araranguá mayors decree. 

5- Our fifth interviewed was Mr. Reginaldo Gheller, he is an agronomist at EPAGRI -  
Agricultural Research and Rural Extension Company in Santa Catarina State. Concerning the 
extreme weather events in the region, he mentioned two: - In 1995: a big flood in the upstream Timbé 



do Sul municipality caused serious damage to the Araranguá municipality downstream. -In 2004: the 
hurricane Catarina caused 3 deaths and huge losses in banana and rice plantations. When questioned 
about the climatic dynamics and climate change in the region, he believes that hail and gale winds are 
the most common phenomena in the basin. He said that this characteristic is altering the local farmer’s 
profile. He said that farmers are looking more for insurance companies. In some cases the state 
subsides at least 50% of the insurance down payment for rural losses. Along with this local adaptation 
strategy, Mr. Reginaldo said that farmers are following more technical recommendations of EPAGRI 
technicians when building rural infrastructure.  

Another observed change was that in the last 5 years some crops planting and harvesting dates have 
changed. However, Mr. Reginaldo believes that these changes are not only caused due to shifts in the 
climatic regime, but also other factors, such as the fact that some farmers plant rice fields before the 
majority and therefore, they do not have to worry about water scarcity during high water demand 
periods. This earlier farmers also have advantages because they are able to commercialize products 
with a higher price when availability is scarce.  

Other changes in planting and harvesting are a result of experiments, such as the case of bananas that 
were previously planted in slopes due to a better solar positioning, and now are planted in flat lands for 
easier harvesting. Another case is the passion fruit, which is not very adaptable to windy regions, but 
now it is adapting due to mechanisms used by farmers to avoid the direct effect of winds. Another 
recent change is the adhesion of farmers to organic production. Nowadays 900 organic farmers are 
registered in the Ministry of Agriculture in Brazil, 145 live in the Araranguá region producing organic 
rice and bananas. 

6- The sixth interviewed was Mr. Davide Tomasi. He is a farmer and also the Committees 
Management President for the Araranguá River Basin. Mr. Davide told us that the Committee has 
just finalized the Management Plan for the Araranguá River Basin. The plan was delivered in 
December 2015 and soon will be available online for public consultation. The technical group 
responsible for the plan design is affiliated to a company called “Profil Engenharia” and was followed by 
the basin committee representatives, and the local secretariat for sustainable development. The 
committee intention is to fully implement the plan during the next 5 years. A monitoring committee 
will be established to achieve this goal. He mentioned that is very important to identify the impacts 
that the actors cause in the basin, because some follow the environmental legislation and contribute to 
the ecosystem stability, and others, polluters, have the same subside benefits (which is unfair). In his 
perception, farmers that preserve should be awarded for their efforts (citing environmental services and 
payment for environmental services).  

When asked about the environmental concerns in the basin, Mr. Davide mentioned the flooding 
episodes, coal wastes, extensive agriculture activities like rice and poor urban sanitation at the 
municipalities encompassing the basin. According to Mr. Davide only 4% of the waste is treated 
before been released at the major rivers. He says that a federal law obligates municipalities to establish 
and regulate their sewage and disposal system until 2019. In relation to Climate Change he stated that 
in his perception some crops have adapted more easily if compared to the past, specially sugar carne 
contributing to the regions diversification of products. He observed that frost episodes are less frequent 
and that plants more adapted to warmer conditions have found more favorable temperatures now. 

When asked about the Lagoon Caverá situation, Mr. Davide believes that many farmers use the water 
in an unsustainable way, especially in the rice fields. He also believes that the company extracting turf 
is also responsible for pollution and water retreat situation. The company has no obligations for 
repairing or the lagoon’s conservation. They are not obligated to compensate the pollution for the 
fisherman communities living in the Lagoon’s shore. Mr. Davide says that some farmers even benefit 
from the lagoon retreat because they have more land to use now. As an adaptation strategy at federal 
level Mr. Davide believe that the great local adhesion (90%) to the Brazilian CAR* will help to 
preserve the Basin water quality. 



* In January 2010 Brazil made it mandatory for all rural properties to be mapped and registered 
through a government system known as CAR (Cadastro Ambiental Rural). CAR is the first step towards 
enabling all rural property owners to meet their Forest Code obligations.  

VACEA first contributions to the local communities 

One of the inhabitants of the Araranguá River Basin and a Brazilian participant at the VACEA 
project “Chen Lin Sung” has recently defend her dissertation at the Federal University of Santa 
Catarina State (Photo 7). Her work entitled: Social construction prevention, mitigation and 
protection towards weather extremes events with local actors: an experience in the Araranguá-SC 
municipality, aimed to propose and implement a participatory methodology. The study involved key 
local actors in the application of a participatory-research process focused on identification, social 
learning and finding solutions to problems and disorders associated with climatic extremes. Chen’s 
work has a high relevance for Araranguá communities, both for its participatory nature, contributing 
to the articulation of various institutions and social actors, seeking to create synergies for joint and 
inter-sectorial action and for its practical applicability in the community. Another of her results 
highlights was the richness of her work regarding the collection, organization and interpretation of 
data, providing an important source of information for local institutions and researchers. It was 
pointed out that her work methodology has been incorporated at the Coordination of Protection and 
Civil Defense in the Araranguá River Basin.  

       

Photo 7. Chen’s Dissertation Defense at the Federal University of Santa Catarina State. in March 2016. Source: Author, 
2016. 

Another interesting feature of Chen’s work is the construction of a 3D model of the flooding areas in 
the Araranguá municipality (Photo 8). The model indicates areas in the Araranguá municipality 
where flooding is more prone to occur. She identified these areas within a participatory approach with 
local communities and key institutional actors. 
 



               

Photo 8. Chen’s 3D model for identifying flooding areas. The model had the participation of local communities and key 
stakeholders. Source: Chen Lin Sung, 2016. 

Final Comments 

Regarding the management conflict mentioned in the interviews, it is considered important to point 
out that by now there is no political alignment in the Araranguá Prefecture to resolve some of the 
aforementioned problems. From our view, it is recommended that the secretariats participate in 
regular meetings to address overlapping jurisdiction issues and act as integrative as possible. Measures 
to reduce the occupation of risk areas are urgent, such as the development of risk perception and 
environmental education actions that should be addressed directly to the communities.  

In relation to the Caverá Lagoon, is necessary to point out that the channels construction held in the 
60s contributed to the increase siltation issues and loss of water depth. In addition, the ecosystem 
currently undergoes pollution impacts arising from the coal industry, rice cultivation and harvesting 
peat. The decrease in the lagoon water supply has an impact on water level, which undermines other 
agricultural activities in the region. The recovery and conservation of the lagoon is urgent and essential 
to restore this important water source for the communities and their surroundings. 

In relation to the climatic extremes and climate change, local farmers seem to foster well new 
alternatives for crop production and insurance. All the interviewed mentioned the increase in 
temperature during the last decades and also the shift in some crop periods. Some believe that rains 
are scarcer and that drought periods are becoming more frequent. Nonetheless, overall they seem to 
agree that the destructive storm episodes and gale winds along with hail are becoming more frequent 
in the region. Frosts are less frequent than in the past. For this reason they believe that an increase of 
rural insurances and infrastructure insurances in the region related to climate indicates a change in the 
local environment and climatic conditions throughout the basin. 

 

 

 



Matrix of Perception 

 CLIMATE CHANGE 
PERCEPTION 

ENVIRONMENTAL  
PERCEPTION 

INSTITUTIONAL 
PERCEPTION 

Sebastião 
A. de 
Souza 

  

 
-Creating a Monitoring and 

Alert Centre; 
-Difficulties in dealing with the 
various actors in the watershed, 
(populations in risk areas and 

indigenous communities); 
 

José 
Gonçalves 

Elias 

-Changes in planting dates and 
harvesting crops for the past 6 or 

7 years 

-Decrease in the water depth of Caverá 
Lagoon; 

-Does not find support in public 
agencies to recover the Caverá Lagoon 

 

- Rural exodus of the young 
population; 

 

Jairo Cezar  

 
- No water management plan for the 

Caverá watershed; 
-There is no public organism 
responsible for water grant; 

 

 

Paulo R. 
De 

Oliveira 
  

- Needs more staff; 
-Has positive expectations 
about the creation of the 
situation room in the city 

Luiz Leme 

 
- Over the past five years certain 

changes in the planting and 
harvesting of crops; 

 

 
- Clearing riverbanks to increase rice 
planting area or to plant eucalyptus; 

 

- The payments for 
environmental services are not 

yet implemented in the 
municipality; 

- The municipal forest code is 
ready since 2012, but is not yet 

regulated, lacks the mayor's 
decree. 

 
 

Reginaldo 
Ghellere 

-Irrigation Channels have been 
created; 

-Small damns to retain water 
have been constructed; 

-Installation of water pumps for 
the dry periods; 

-Periods for planting rice have 
changed due to different 

seasonality and market prices; 
-Crops cannot stay too long in 
the field due to torrential rains 
and hail. Farmers harvest as 
soon as they can, due to an 
increase in meteorological 

extremes. 

- Farmers have been testing the water 
quality for siltation in the prior 60 days 

of planting;  

- Farmers have become more 
attentive to technical 

procedures; 
- Seeds with bad quality have 
been changed to new varieties 

more adapted to the local 
conditions; 

  

Davide 

Tomasi 

 

- He believes that some crops 
have adapted more than in the 

past, such as sugar cane and that 
this fact contributes to the 

diversification of production in 
the region. 

 

- Major environmental problems in the 
basin: floods, tailings from coal mining, 
extensive agriculture production of rice 

and pollutants from sewage; 
- Regarding the reduction of Caverá 

pond water level, he believes that 
farmers consume water unsustainably, 
using more than would be needed for 

rice production; 
- Company extracting peat is also 

responsible for this problem, but he 
pointed out that many farmers are 

seeing advantage in reducing the lagoon 
area to have more property area. 

 

 
- The management plan of 
Araranguá River basin is 

already finalized; 
- The goal is that the plan will 
be fully implemented within 

five years 
 



Annex 

In the table listed below there is the name and affiliation of the interviewed actors: 

Actor Mobile E-mail Institution/Affiliation 

Sebastião Antônio 
de Souza (48) 9190 3096 22coredec.sebastiao@gmail.com Regional Civil Defense 

Coordinator 

José Gonçalves 
Elias (48) 8833 2304  

Farmer, President and community 
leader of the Lagoon Caverá 
Microbasin Developement 

Association 

Luis Leme (48) 9985 2265 luizleme@outlook.com 
Agronomist and federal officer at 

the environmental secretariat of the 
Araranguá municipality 

Reginaldo 
Ghellere 

(48) 3529 0303 or 

(48) 9148 5003 
reginaldo@epagri.sc.gov.br 

Agronomist and Regional Manager 
of EPAGRI at the Araranguá 

Municipality 

Davide Tomasi (48) 9975 9056 sindicaturvo@gmail.com; 
comiteararangua@gmail.com 

Farmer and President of the Water 
Basin Committee and Farmers 

Association syndicate in the 
Araranguá municipality. 

Paulo De Oliveira (48) 9976 6433 defesa.civil@ararangua.sc.gov.br 
Coordinator of the Araranguá Civil 

Defense municipality 

Jairo Cezar  http://morrodosconventos-
jairo.blogspot.com.br/  Professor at Local University 

 


