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Ecosystem-based Adaptation at the Monte Serrat in Santos-SP (Brazil)

Introduction. The biggest municipality on the coast of the 
Brazilian State of São Paulo, Santos is divided between 
insular and continental areas, with the latter marked by the 
presence of scarp formations and native rainforest vege-
tation (Atlantic Forest Biome). The growth of the city has 
been characterized by the dynamics of peripheral horizontal 
expansion, resulting in increasing deforestation and informal 
settlements in hillside areas which are prone to landslides 
(see Figure 1) (Oscar Junior et al., 2019; Santos, 2022). 

As climate change leads to more frequent and intense epi-
sodes of heatwaves and heavy precipitation, the risk of 
landslides is increasing. To confront this scenario, the city 
administration has proposed measures of community eco-
system-based adaptation (EbA) as part of the overall climate 
adaptation plan, initially proposed in 2016 and revised in 
2022 (Santos, 2022). Therefore, the key issue addressed 
in this study is vulnerability to landslides in hillside 
areas and its prevention through the promotion of EbA.

Since 2019, a pilot project has been ongoing at Monte Serrat, a 
central Hill where more than 1,300 people live in informal set-
tlements (Santos, 2023). The parties involved comprise the local 
residents, their representatives in the community organization 
“Society for the Improvement of the Monte Serrat”, policy-
makers involved in the Climate Change Committee (CMMC) 
of the city, and consultants of the international organization 
Gesselschaft fur internationales zusammenarbeit (GiZ), that 
integrate the ProAdapta Project, a cooperation project to sup-
port the implementation of the adaptation agenda in the city.
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Due to its central location, the hill is not only environmentally 
significant but also of considerable touristic interest to the city. 
Consequently, the main conflicts and controversies center on 
the demolition of houses in high-risk areas and the resettle-
ment of affected families (Coffani-Nunes, 2022). The success 
of this pilot project can inform replication throughout the city 
and in other municipalities along the Atlantic Coast of Brazil.

Brief History. Landslides at the Monte Serrat and other hills 
of Santos have a long history, with documented episodes 
with high numbers of fatalities dating from 1928 (Table 1). 
The Civil Defense has been responsible for monitoring and 
preventing such accidents, with numerous interventions and 
episodes of re-settlement in the last decade (Santos, 2021). 
In March of 2019, the Civil Defense diagnosed the area of 
the Monte Serrat as a “hillside sector unsuitable for urban 
occupation, with restrictive geological-geotechnical char-
acteristics, duly mapped in the Municipal Risk Reduction 
Plan – PMRR as Very High Risk – R4, i.e., with very high 
potential for the occurrence of destructive processes in 
extreme meteorological events” (Coffani-Nunes, 2022, p. 17).

The pilot EbA project at Monte Serrat seeks to revitalize 
the approach to the risk of landslides and achieve synergies 
with environmental preservation and food security, primarily 
affecting the local residents at the hill (Coffani-Nunes, 2022; 
Santos, 2022). The measure is being implemented in the scope 
of the Climate Change Action Plan of Santos (PACS) and 
the Municipal Rainforest Preservation Plan (PMMA), which 
present important synergies (Santos, 2021; Santos, 2022). 

These Plans are elaborated by the Municipal Office of the 
Environment. In the case of the PACS, the strategy has 
also been coordinated in conjunction with the Mayor’s 
Office, which has created a Section of Climate Change to 
better mainstream the activities of the CMMC in its effort 
to establish a climate agenda in the city (Santos, 2022). 

Beyond that, the initiative is supported through the par-
ticipation of Santos as a pilot city in the Programme of 
Support for Brazil in its Adaptation Agenda (ProAdapta), 
which configures a multi-level adaptation initiative coordi-
nated by the Brazilian Ministry of the Environment (MMA) 
and the German Ministry for the Environment (BMUV). 

Particularly, the funding obtained from the BMUV and the tech-
nical cooperation with the GiZ in the scope of the ProAdapta 
has favored the Revision of the PACS where EbA was first 
proposed. However, the ProAdapta is currently not designed 
to serve as a permanent source of funding (Santos, 2022).
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Analysis, Evaluation, and Implementation. The first step 
of the pilot EbA project involved engaging the local com-
munity in discussions on the proposed measures. This 
process took place at a local school, with residents in 
attendance, and included the hiring of local staff to sup-
port the preparation of participatory activities, in line with 
the project’s gender perspective guidelines (Image 2).

Among suggestions from the community, there have been 
calls for revitalizing touristic trails, creating spaces for 
group discussions, recovering water springs, identifying 
fauna and flora, and creating “Nucleus of Civil Defense” 
(NUDECs) (Coffani-Nunes, 2022). The NUDECs are instru-
ments of Civil Defense Departments in Brazil, which create 
community centers for capacitation and dialogue with tech-
nicians in the prevention of risk (Lugon & Prezotti, 2012).

Ongoing since 2019, the project has faced various challenges, 
including the COVID-19 pandemic and the presence of orga-
nized crime in the Monte Serrat area, which has constrained its 
implementation (Moreira et al., 2022). The first measure taken 
by the project was to remove houses in areas that are most 
prone to landslides, a sensible measure that can nevertheless 
create conflicts with local residents (Ximenez & Maglio, 2022). 

According to Coffani-Nunes (2022, p. 19), 16 homes were 
removed after a negotiation between the technicians and

Figure 1. Past occurences of landslides on the Monte Serrat in Santos.

Source: Coffani-Nunes (2022, p. 18)

the families. After removal, the families were re-settled to 
Habitational Complexes where they could choose their own 
neighbors, maintaining bonds of solidarity created at the 
Monte Serrat. The next steps involved planting native species 
in areas where homes were removed, following an assessment 
to identify species best suited to achieving synergies between 
rainforest restoration and risk reduction (Coffani-Nunes, 2022). 

Furthermore, EbA was complemented with structural 
measures that expanded the drainage system through the 
installation of stepped spillways (Ximenez and Maglio, 
2022). The creation of NUDECs is also recommended 
as it has led to the strengthening of awareness and com-
munication between residents in preventing risk when 
implemented in other hillside areas (Lugon et al., 2012).

After monitoring, the initiative will potentially be repli-
cated in other hillside areas. This intervention provides 
various benefits, as it achieves the triple-bottom line of pres-
ervation, cost-efficiency, and equity. However, questions 
remain regarding the extent of rainforest recovery that can 
be achieved, as the Law of Use and Occupation of Land 
(LUOS) has been recently revised to allow for Port expan-
sion over other areas of preserved rainforest (Santos, 2020). 

In that sense, while the measure seeks to con-
tain the vector of deforestation associated with the 
expansion of informal settlements, it does not take into
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account vectors associated with Port and industry expansion.

Future Implementation and Concluding Thoughts. 
To resolve the issue at the Monte Serrat, it is necessary to 
achieve a permanent source of funding. To replicate the mea-
sure in the city and achieve the desired nexus of rainforest 
conservation and risk reduction, there should be harmoni-
zation with policy instruments, such as the LUOS, to treat 
vectors of deforestation in the city holistically, including 
those related to powerful industrial and port actors in the city.

Additional research is necessary on the appropriate spe-
cies to be planted at the Monte Serrat, which is challenging 
given that historical records are not always sufficient to indi-
cate the exact kind of vegetation that existed in the area. 
Furthermore, qualitative studies on the perceptions of the 
intervention by the affected residents, including the ones 
who were re-settled, is key to ensure that equity is being fur-
thered. Lessons learned that may be applicable to other cities 
in the Brazilian context include the need to account for actors 
beyond state control, as organized crime groups often exert 
influence in areas where informal settlements are located. 

Figure 2. Workshop with residents at the Monte Serrat 
(03/2022). Source: Coffani-Nunes (2022, p. 23)

Year Municipality Impacts Locations affected by 
landslides

1928
Santos 80 deaths Monte Serrat’s hillside

1956
Santos 8 houses whelmed Hills of Teresinha, Monte 

Serrat, Caneleira, Embaré 
and Marapé

1956
Santos/São Vicente 21 deaths Santos and São Vicente

1978
Santos 50 houses destroyed Hills of Monte Serrat and 

Vila Progresso

1978
Santos 43 deaths Hills of Jabaquara and Nova 

Cintra

1979
Santos 100 houses partially or 

totally destroyed
Santos

1988
Santos/São Vicente 13 deaths Hills of Santa Terezinha, 

Monte Serrat, Caneleira, 
Embaré and Marapé

2005
Guarujá 100 people affected Vila Baiana

Table 1. Large disasters caused by rainfall and landslides in Santos.
Source: Santos (2022, p. 17). Translated by the author.
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Additional Data 

•	 Population Density:  1,490 people/km2

•	 Per Capita Gross National Income (GNI): 21,590 USD 

(Higher Middle-Income) [2024]

•	 Gini Coefficient:  51.6 [2023]

•	 Human Development Index (HDI):  0.786 (High) [2024]

•	 Type of Climate Intervention: Adaptation   
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