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Proposi¢ao de Plano de Agao a Seguranga Hidrica na Captagao Superficial Paineiras
como Fator de Contribui¢do a Resiliéncia Urbana no Municipio de Jau (SP)

RESUMO

Objetivo — O objetivo geral é propor plano de a¢des a seguranca hidrica na captagao superficial Paineiras como fator
de contribuigdo a resiliéncia urbana no municipio de Jau (SP).

Metodologia - O método consistiu em revisdo bibliografica, visita a campo no Rio Jau, aplicagdo da matriz de
priorizagdo de riscos, uso da matriz 5SW2H.

Originalidade/relevancia - O estudo insere-se na lacuna da falta de planejamento municipal integrado para gestdo
hidrica em rios urbanos, agravado por urbanizagdo descontrolada, impermeabilizagdo do solo e mudangas climaticas,
como exemplificado pelo Rio Jau em Jau-SP. A relevancia académica reside na intersecdo entre urbanizagdo,
seguranca hidrica e resiliéncia urbana, alinhada ao ODS 6 e estudos sobre vulnerabilidades em bacias como Tieté-
Jacaré.

Resultados - Os resultados ilustraram que 39% dos riscos ambientais atingiram niveis grave ou muito grave, sendo
destacado o risco construido com mais agressivo devido as alterages no curso d’agua, excesso de impermeabilizagdo
e construgdo de obras de drenagem urbana ndo integrada a paisagem natural. Entre as agGes estruturantes, a
execugdo de obras adaptativas para o uso do solo (erosdo, descarte irregular de residuos sdlidos e controle de
enchentes). Entre as agBes ndo estruturantes, tem-se os programas de mobilizagdo ambiental de forma continua para
ampliar a conscientizagdo e motivacdo da populagdo em carater colaborativo e voluntario no combate a
contaminagdo da agua. Como conclusdo, tem-se que a resiliéncia urbana, baseada na segurancga hidrica, depende do
engajamento do gestor publico com planejamento e monitoramento a longo prazo dos efeitos adversos ao meio e a
sociedade.

Contribui¢des tedricas/metodolégicas - As principais contribui¢des incluem a aplicagdo da matriz semiquantitativa
de priorizagdo de riscos (NBR 17080) e da matriz 5W2H para estruturar planos de agdo contra 39 riscos graves. Esses
achados metodolégicos oferecem ferramentas objetivas para andlise de riscos em captagdes superficiais,
complementando revisdo bibliografica e dados de campo para priorizar riscos construidos, naturais, sociais e
produtivos.

Contribuigbes sociais e ambientais - A principal contribui¢do foia estruturagdo de acGes para o monitoramento de
eventos perigosos que podem impactar negativamente a qualidade hidrica no Rio Jau e, assim, comprometer o
abastecimento de dgua e os diversos usos no municipio, especialmente frente as mudangas climaticas.

PALAVRAS-CHAVE: Riscos Ambientais. Gestdo Hidrica. Resiliéncia Urbana.

Proposed Action Plan for Water Security at the Paineiras Surface Water Intake as a
Contributing Factor to Urban Resilience in the Municipality of Jau (SP)

ABSTRACT

Objective — The general objective is to propose anaction plan for water security at the Paineiras surface water intake
as a contributing factor to urban resilience in the municipality of Jau (SP).

Methodology — The method consisted of a literature review, a field visit to the Jau River, application of a risk
prioritization matrix, and use of the 5W2H matrix.

Originality/relevance — The study addresses the gap of lack of integrated municipal planning for water management
in urban rivers, exacerbated by uncontrolled urbanization, soil sealing, and climate change, as exemplified by the Jau
River in Jau-SP. The academic relevance lies in the intersection between urbanization, water security, and urban
resilience, aligned with SDG 6 and studies on vulnerabilities in basins such as Tieté-Jacaré.

Results — The results showed that 39% of environmental risks reached severe or very severe levels, with constructed
risk highlighted as the most aggressive due to changes in the watercourse, excessive soil sealing, and construction of
urban drainage works not integrated with the natural landscape. Among structural actions, the implementation of
adaptive works for land use (erosion, irregular solid waste disposal, and flood control). Among non-structural actions,
there are continuous environmental mobilization programs to increase awareness and motivation of the population
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on a collaborative and voluntary basis to combat water contamination. In conclusion, urban resilience, based on water
security, depends on the engagement of public managers with long-term planning and monitoring of adverse effects
on the environment and society.

Theoretical/methodological contributions — The main contributions include the application of the semi-quantitative
risk prioritization matrix (NBR 17080) and the 5W2H matrix to structure action plans against 39 severe risks. These
methodological findings offer objective tools for risk analysis in surface water intakes, complementing literature
review and field data to prioritize constructed, natural, social, and productive risks.

Social and environmental contributions — The main contribution was the structuring of actions for monitoring
hazardous events that can negatively impact the water quality of the Jau River and, thus, compromise the water
supply and its various uses in the municipality, especially in the face of climate change.

KEYWORDS: Environmental Risks. Water Management. Urban Resilience.

Propuesta de Plan de Accion para la Seguridad Hidrica en la Captacidon Superficial
Paineiras como Factor de Contribucion a la Resiliencia Urbana en el Municipio de Jau

(SP)
RESUMEN
Objetivo — El objetivo general es proponer un plan de acciones para la seguridad hidrica en la captacion superficial
Paineiras como factor de contribucion a la resiliencia urbana en el municipio de Jau (SP).
Metodologia — EIl método consistid en revision bibliografica, visita de campo al Rio Jau, aplicacion de la matriz de
priorizacion de riesgos y uso de la matriz S5W2H.
Originalidad/Relevancia — El estudio se inserta en la brecha de la falta de planificacién municipal integrada para la
gestion hidrica en rios urbanos, agravada por la urbanizacion no controlada, la impermeabilizacion del suelo y los
cambios climaticos, como lo ejemplifica el Rio Jat en Jau-SP. La relevancia académica reside en la interseccién entre
urbanizacién, seguridad hidrica y resiliencia urbana, alineada con el ODS 6 y estudios sobre vulnerabilidades en
cuencas como Tieté-Jacaré.
Resultados - Los resultados ilustraron que el 39% de los riesgos ambientales alcanzaron niveles grave o muy grave,
destacdndose el riesgo construido como el mas agresivo debido a las alteraciones en el curso de agua, el exceso de
impermeabilizacidony la construccién de obras de drenaje urbano no integradas al paisaje natural. Entre las acciones
estructurales, la ejecucién de obras adaptativas para el uso del suelo (erosién, descarte irregular de residuos sélidos
y control de inundaciones). Entre las acciones no estructurales, se encuentran los programas de movilizacion
ambiental de forma continua para ampliarla concienciacién y motivacion de la poblacién de cardcter colaborativo y
voluntario en el combate a la contaminacion del agua. Como conclusién, se tiene que la resiliencia urbana, basada en
la seguridad hidrica, depende del compromiso del gestor publico con la planificacién y el monitoreo a largo plazo de
los efectos adversos para el medio ambiente y la sociedad.
Contribuciones Tedricas/Metodoldgicas — Los principales aportes incluyen la aplicacion de la matriz semicuantitativa
de priorizacion de riesgos (NBR 17080) y de la matriz 5W2H para estructurar planes de accion contra 39 riesgos graves.
Estos hallazgos metodolégicos ofrecen herramientas objetivas para el analisis de riesgos en captaciones superficiales,
complementando la revision bibliografica ylos datos de campo para priorizar riesgos construidos, naturales, sociales
y productivos.
Contribuciones Sociales y Ambientales — El principal aporte fue la estructuracion de acciones para el monitoreo de
eventos peligrosos que pueden impactar negativamente la calidad hidrica del Rio Jau y, asi, comprometer el
abastecimiento de agua y los diversos usos en el municipio, especialmente frente a los cambios climaticos.

PALABRAS CLAVE: Riesgos Ambientales. Gestidn Hidrica. Resiliencia Urbana.

GRAPHIC SUMMARY
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Proposed Action Plan for Water Security at the Paineiras Surface Water Intake as a
Contributing Factor to Urban Resilience in the Municipality of Jaut (SP)

OBJECTIVE METHODS RESULTS
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1 INTRODUCTION

The phenomenon of urbanization, characterized by the rapid expansion of urban
areas, has significantly impacted the management of waterresources, raising critical issues for
the sustainability of cities. Accelerated urbanization and demographic growth result in
intensified exploration of natural resources, exacerbating pressure on aquatic ecosystems
(Coulibaly and Managi, 2025). In Brazil, land occupation often occurs in a disorderly manner,
without due consideration for environmental characteristics, compromising the quality of urban
rivers and generating situations of water scarcity and pollution, which, allied with the
intensification of extreme events and the lack of territorial planning and water resource
management, compromises the resilience of cities and increases natural disasters (Piroli; Elias;
Elias, 2025).

Urbanrivers, which historically were central elementsin the formation of cities, face a
series of contemporary challenges. Soil sealing, resulting from urban expansion and civil
construction, increases surface runoff and the pollutant load that affects water bodies (Gesualdo
et al., 2021; Rivers etal, 2021). In this context, the Jau River, located in the interior of the state
of Sao Paulo, exemplifies the environmental risks associated with uncontrolled urbanization.
Analyses conducted by Rezende and Helene (2023) indicate that canalization and irregular
occupation on the riverbanks have increased the region's vulnerability to flooding events,
compromising both urban infrastructure and the safety of the populations living nearby.

This reality highlights the need for integrated and sustainable management of water
resources, which aims notonly at conservation but also promotesthe responsible use of water,
ensuring a developed municipality (Ahmed et al., 2024), in line with the Sustainable
Development Goals (SDGs), especially SDG 6, which proposes ensuring the availability and
sustainable management of water and sanitation for all.

Thus, the intersection between urbanization and water resource management
emerges as afundamentalfield of study forthe sustainable development of cities. The adoption
of a strategic and environmentally responsible approach to land occupation is essential to
ensure that urban rivers, such as the Jau River, continue to play a vital role in urban dynamics,
promoting environmental health and the quality of life of the populations living in them.
Therefore, it is important to reinforce that the responsibility for managing water resources
should not be delegated only to the State and Union, with municipal action being of great
importance, especially in areas with water abundance but with conservation problems (Santos
and Piroli, 2025).

The main contribution was the structuring of actions for the monitoring of hazardous
eventsthat can negatively impact water quality in the Jaud Riverand, thus, compromise the water
supply and the various uses in the municipality, especially in the face of climate change.

2 URBANIZATION AND WATER RESOURCE MANAGEMENT IN THE CONTEXT OF URBAN
RESILIENCE

Urbanization, an accelerated global phenomenon, has generated a series of challenges
related to the management of water resources. The disorderly growth of cities, soil sealing, and
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the resulting pollution directly affect the quality and availability of water. As pointed out by
(Hanley et al, 2024), the alteration of the natural characteristics of hydrographic basins,
combined with the increase in urban population, has contributedto anincrease in surface runoff
and a reduction in water infiltration into the soil. This situation is worsened by the lack of
adequate drainage infrastructure, resulting in flood events that affect urban life (Travassos et
al., 2022).

An emblematic case of this problem s the Jau River, located in the interior of the state
of Sdo Paulo. This river, which once played a vital role in the ecological dynamics of the region,
has been subject to various interventions, such as canalization in strategic stretches. Although
these measures were implemented with the intention of controlling the flow of water and
preventing floods, reality has shown that such actions often result in adverse effects.Santos and
Almeida (2019) highlight that canalization, in addition to modifying the local water regime, has
contributed to an increase in runoff speed and bank erosion, which, in periods of heavy rain,
increases the risk of flooding.

Furthermore, land occupation in the areas adjacentto the Jau River has been marked
by irregular constructions and a lack of urban planning, furtheraggravating the situation. Many
of these areas are occupied by vulnerable communities that, due to the lack of housing
alternatives, end up settling in risk regions. This combination of factors not only compromises
the safety of local populations but also requires profound reflection on water management and
use practices in the region, highlighting land use transformations as a leading theme in
environmental issues in the current scenario (Kalfas et al., 2023).

The intersection between urban resilience, water security, and climate change
represents an emerging and crucial field of study for the management of contemporary cities.
The municipality of Jau exemplifies the challenges faced by many Brazilian localities, especially
concerning water vulnerability. Historically, the city has been severely impacted by flooding,
particularly in the areas adjacent to the Jau River. Studies such as those by Lima et al. (2025)
reinforce the importance of multidimensional strategies to ensure sustainability and urban
resilience, highlighting the fundamental role of green areas in thermal and water regulation.
Heavy rainfall events highlight this fragility through material and social damage caused by the
overflowing of the river. Such occurrences underscore the urgency of developing robust
strategies that not only mitigate the immediate effects of water disasters but also promote long-
term sustainability and resilience.

Urban resilience is understood as a city's capacity to adapt and recover from
disturbances, whether natural or anthropogenic. In this sense, water security emerges as a
central element in building this resilience. Ventura et al. (2019) highlight that the
implementation of Water Safety Plans is fundamental to ensuring the supply and quality of
water in situations of water stress, proposing the adoption of strategies that consider both
infrastructure and participatory management. The Practical Guide for the Development of
Municipal Water Safety Plans (MIERZWA et al, 2020) also emphasizesthe needforan integrated
approach, encompassing not only the technical aspect but also collaboration between different
sectors of society, including the local population.

In the specific case of Jau, a strategic focus must include the prioritization of risks
associated with the Jad River, with an emphasis on the surface intake in Paineiras. The
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development of action plans that promote water security must address both the mitigation of
flooding effects and adaptation to future climate scenarios. Ventura et al. (2020) suggest that
indicators and assessment protocols be integrated into planning to monitor the effectiveness of
implemented actions and ensure the continuity of essential public services. This approach will
not only contribute to the protection of water infrastructure but will also strengthen the city's
capacity to recover and adapt, promoting an urban resilience that meets the demands of an
uncertain and increasingly challenging future in the face of climate change.

The problem of urbanization and water resource management, exemplified by the case
of the Jau River, highlights the urgent need for integrated and sustainable approaches that
consider both environmental protection and urban development. Thus, the construction of
smart cities happens through the capacity of urban societies to integrate technical innovation
with social inclusion, institutional capacity, and democratic values (Silva and Godoy, 2025),
integrating technological solutions with efficient management of natural resources,
strengthening the resilience and quality of life of the urban population (Lima et al, 2025).

Therefore, the implementation of public policies that promote the recovery of degraded
areas and the adoption of nature-based solutions can be promising ways to mitigate the
negative impacts of urbanization (Farjalla et al., 2021).

3 OBJECTIVES

The general objective is to propose an action plan for water security at the Paineiras
surface water intake as a contributing factor to urban resilience in the municipality of Jau (SP).
As specific objectives, the following were defined:

e Prioritize risks of hazardous events in the Jau River, starting from the Paineiras intake;
e Propose action plans for water security and urban resilience in the municipality .

4 CHARACTERIZATION OF THE STUDY AREA

The municipality of Jau is located in the state of Sdo Paulo, at coordinates 22217'20"
south latitude and 48233’18"” west longitude, at an altitude of 541 meters. The city belongs to
the Bauru Mesoregion and the Jau Microregion, and is situated about 296 km from the capital,
Sao Paulo (IBGE, 2024).

With an HDI of 0.785, Jau is classified as a municipality of high human development,
according to the PNUD (2010). This index reflects good performance inthe areas of education,
longevity, and income (PNUD, 2024). Jau is known as the "footwear capital for women," being
one of the largest footwear hubs in Brazil. In addition to industry, the local economy is also
strengthened by trade, services, and agriculture, with highlights being sugarcane and orange
cultivation (IBGE, 2024).

The Jau Riveroriginates in the Serrade Jau and is part of the Tieté-Jacaré Hydrographic
Basin, flowing into the Tieté River. The river is crucial for water supply and for agricultural and
industrial activities in the region. However, it suffers from pollution and siltation problems due
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to human action (Tieté-Jacaré Hydrographic Basin Committee, 2024).
The study area is located around the municipality's surface intake (Figure 1).

Figure 1 — Delimitation of study area Paineiras Intake of the Jau River, Jau/SP

@ssmmm  Mixed area — residential and commercial Paineiras Water Intake area
e Residential area - condominium == Private area - RPPN Amadeu Botelho
Area with settlement Jal River

Source: Own authorship with adaptation from Google Maps (2024) and IBGE (2024)

Water intake in the municipality of Jad occurs mainly in the Jardim Paineiras
neighborhood, where the city's surface water intake station is located, being fundamental for
local water supply (Prefeitura de Jau, 2024).

The municipality of Jau has a recurring history of flooding, mainly in times of heavy
rainfall. The areas near the Jau River are the most affected, with notable episodes in 2016 and
2022, when the river overflowed, causing material damage and disruption to the population
(Comité da Bacia Hidrografica Tieté-Jacaré, 2024).

Even with a certain abundance of water resources available, environmental changes,
as wellas water storage and consumption, must be considered in the management of the Tieté-
Jacaré basin, with the adoption of adaptive management strategies (Santarosa et al., 2022),
since due to climate change surface water may have reduced availability, increasing dependency
on groundwater resources (Hirata et al., 2025).

5 METHODOLOGY

The methodology for analyzing the environmental risks of the Jau River, with a focus
on the Paineiras water intake, followed a structured and systematic approach to ensure a
comprehensive assessment of environmental risks. The methodological stages adopted forthe
development of this study are described below.

Step 1 - Literature Review. This stage made it possible to gather theoretical
information and previous studies related to environmental risk analysis, particularly in water
intake areas. Academic sources, books, and scientific articles addressing the context of the Jau
River watershed were consulted, as well as risk assessment methods and impact mitigation
techniques. In addition, this stage provided the theoretical foundation necessaryfor structuring
the study, collecting secondary data, and selecting appropriate analytical tools.
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Step 2 — Semi-Quantitative Risk Prioritization Matrix. This matrix (Table 1) is widely
used in environmental risk studies due to its ability to classify and prioritize different types of
risks by considering both the probability and the severity of impacts. The selection of this tool
was based on its practical application in similar contexts, allowing for an objective and structured
approach to identifying risks associated with water intake in the Jau River.

The environmental risks analyzed in this study were based on the research conducted
by Apaza, Ventura, and Menezes (2024).

Table 1 — Semi-quantitative Risk Prioritization Matrix

Severity

Ocurrence Insignificant Low Moderate Severe Very severe
Almost certain 5 10
Very frequent 4 8

Frequent 3 6 9

Infrequent 2 4 6 8

Rare 1 2 3 4 5
Risk Score <6 6-9 10-15 >15
Risk Classification Low Medium High Very High

High: High and intolerable risk; requires special attention.
Medium: Moderate risk; requires attention.

_ Very high: Extreme and intolerable risk; need for immediate action.

Low: Low risk and tolerable, controllable through routine procedures.
Source: Adapted from NBR 17080 (2023).

Step 3 - Field Survey. At this stage, during the field visit to the Paineiras waterintake
area, primary data were collected regarding environmental, hydrological, and land-use
conditions. In addition, hazardous events that could affect the quality and quantity of the
abstracted water were identified, such as deforestation, erosion, irregular occupation, and
potential water pollution. The field survey was essentialto ensure that the collected data were
representative of the local reality and to complement the information obtained from the
literature review.

Step 4 - Data Analysis and Discussion of Results. Using the Semi-Quantitative Risk
Prioritization Matrix established by NBR 17080 (ABNT, 2023), risks were classified into different
categories: natural risks (such as floods and erosion), constructed risks (such as inadequate or
poorly maintained infrastructure), social risks (such as irregular occupation and lack of
community awareness), and productive risks (such as agricultural orindustrial activities that may
affect water quality). This classification was essential to prioritize which risks required more
urgentintervention and which mitigation actions would be most effective. To complement the
analysis, the 5SW2H Matrix (Table 2) was applied in the development of action plans aimed at
mitigating or reducing environmental impacts.

The 5W2H matrix (What, Why, Who, Where, When, How, and How Much) is an
effective tool for defining action plans and minimizing key challenges, enabling a clear
structuring of the proposed actions by defining responsibilities, timelines, and the resources
required forimplementing each measure (Ventura & Suquisaqui, 2020).
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Table 2 - Example of the 5W2H Matrix structure

Weakness: Problem Identification

What (What will be done?) Describes the activity to be carried out.

Where (Where will it be done?) Specifies the location where the activity will be implemented.

Why (Why will it be done?) Presents the justification for carrying out the activity.

Who (Who will carry it out?) Identifies the individuals, sectors, or institutions involved in the activity.
When (When will it be done?) Indicates the period, timeframe, or schedule for implementing the activity.
How (How will it be done?) Describes the method and procedures involved in carrying out the activity.
::-I;\:;;Vluch (How much will it Estimates the cost of implementing the activity.

Source: Adapted from Silveira, Martelli, and Oliveira (2016).
It should be clarified that the costs of the proposed actions were not estimated; however,

measures were suggested to obtain funding for the actions indicated in this article.

6 RESULTS

6.1 Environmental Contamination Risks to the Water of the Jau River

Over the years, the Jau River has undergone significant interventions, such as the
channelization of certain sections and alterations to its natural course, aiming to meet urban
demands and support city development. These modifications have resulted in a series of
negative impacts on urban drainage and local ecology.

Prior to channelization in some parts of its perimeter, the Jau River followed a more
sinuous course, forming meanders and floodplain areas that functioned as natural flood zones.
These areas were essential for maintaining the balance of the hydrological cycle, as they allowed
rainwater infiltration into the soil, helping to recharge the groundwatertable and reduce flood
risk.

The interventions, aswell as land use and land occupation patterns, can be observed
in the field visit images (Figure 2), which show the presence of bridges and a high degree of sail
sealing within its natural floodplain area.

e2524
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CLLPFH T TR

T ;

Point 01 — Jardim das Paineiras Bridge

intake entrance

Point 03 —View of residential area | infront of the water

Point 04 — View of residential condominium | behind
the water intake

Point 05 — View of wooden truss bridge over the Jau
River | behind the water intake

Point 06 — View of settlements | wooden shelters on
the left and private area (Amadeu Botelho Private
Natural Heritage Reserve — RPPN) on the right

Source: Author’s own elaboration, 2024.

Table 4 illustrates the prioritized risks, identifying that constructed risks present the
highest degree of contamination to the watercourse due to alterations in the urban and

environmental landscape.
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Table 4 — Risk prioritization matrix for the study object

RISK HAZARDOUS EVENT PROBABILITY SEVERITY SCORE
Alterations and/or rectifications in the shape of the
watercourse (narrowing, channelization, galleries, Almost certain Severe
bridges).
Increase in soil sealing within the watershed .
- Almost certain Severe
contribution area.
Drainage works (storm drains, collector networks,
channels, reservoirs, others) often not aligned with the Almost certain Severe
a natural flow behavior of the watercourse.
o] - - - -
5 Presence.of irregular occupation/constructions in the Very frequent Severe
2 surroundings.
E - - - -
2 DISROS&| and accumu.lat|on of sol!d waste in genera Frequent Severe 12
o) (sediments, construction debris, animalexcreta, others).
© Soil exposure (bare soil) or lack of vegetation. Frequent Severe 8
Transport of contaminants by surface runoff. Infrequent Severe 8
Poorly dimensioned corrective maintenance works or
. ) ) - Infrequent Moderate 6
works carried out without compliance/standardization.
Destruction of pavement along the stream banks. Infrequent Moderate 6
Presence of excessive noise from motor vehicles. Almost certain Insignificant 5
Presence of gas stationsin thevicinity. Rare Severe 4
Portions of the river stretch lacking riparian vegetation. Rare Moderate 3
Presence of irregular occupation and constructions in
. Very frequent Severe
thesurroundings.
Presence of specific points with erosive processes along Very frequent Severe
the watercourse.
. -
2 .Occurre.nce of flooding events, overflows, and urban Almost certain Moderate 15
5 inundation.
= Soil exposure (bare soil) or lack of vegetation. Frequente Severe 8
= Changesin perceptiblewater characteristics(color, odor,
o Rare Severe 4
turbidity) and presence of unpleasant odor.
Absence of aquatic life (fish, others). Rare Severe 4
Portions of the river stretch lacking riparian vegetation. Rare Moderate 3
Existence of protected areas and Permanent
. . Very frequent Very severe
Preservation Areas (PPAs) not being respected.
Growth of inappropriate vegetation along the river
pprop g g Very frequent Moderate 12
course.
Few initiatives for the implementation of environmental
= . P Very frequent Moderate 12
< education.
o -
] L.ack of maintenance of green areas along the Infrequent Severe 3
riverbanks.
Presence of excessive noise from motor vehicles. Frequent Low 6
Vandalism and sabotage, and perception of insecuri
. g P P ty Infrequent Low 4
along theriverbanks.
Area close to or belonging torecreational environments. Frequent Insignificant 3
Alterations and/or rectifications in the shape of the .
; - ) Almost certain Severe
o watercourse (narrowing, channelization, bridges).
> Artificial material composing the riverbed (concrete,
= . . Rare Severe 4
g construction debris, others).
8 Presence of gas stationsin the vicinity. Rare Severe 4
x Presence of excessive noise from motor vehicles. Frequent Insignificant 3
Presence of poultry/animal breeding in the
P v/ & Rare Low 2

surroundings.

Source: Author’s own elaboration, 2024.

6.2 Actions for urban and sustainable development in the municipality

The prioritized risks (Table 4) show a great anthropic influence on their events, as well

as an absence of adequate planning, inspection, and monitoring. Of all the risks presented, 39%
are classified as severe and very severe risks. Therefore, these risks, which demand an extreme
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need foran action plan or are close to it, were prioritized for the study with the presentation of
action plans based on the 5W2H matrix concept.

The action plans stem from the six points around the Paineiras intake in Jad, but they
open up the possibility of application throughout the river's perimeter outside the study area,
as well as for other water sources that face risks similar to those prioritized. Therefore, Tables
5, 6, 7, and 8 were prepared by type of risk —constructed, natural, social, and productive —and
they present comprehensive ideas; financial costs were not considered, as they may vary in each
case and according to each specific schedule for adopting the action plan.

The proposed action plans present the following topics:

e Management of Permanent Preservation Areas (APPs) and erosion control;
e Implementation of sustainable drainage systems;

e Environmental education and community participation;

e Solid waste management;

e Strict inspection of works and irregular occupations.

Irregular occupation in risk areas, especially in APPs, is a serious environmental
problem thatincreases vulnerability to natural disasters, such as floods and landslides (Table 5).
Therefore, the action plans are focused on monitoring, planning, adaptation, and management,
with the intention of increasing stormwater runoff, rescuing aquatic biodiversity, and clearing
drainage channels (OECD, 2022).

The conservation of APPsis an essential measure forthe protection of waterresources
(Table 6). These areas function as natural barriers that reduce the siltation of water bodies and
mitigate the impacts of erosion. In this way, the action plans are aimed at identifying erosion
points and controlling improper vegetation, with the aim of recovering riparian vegetation,
restoring soil fertility, and clearing the water flow.

Changing the population's behavior regarding the preservation of water resources
depends on effective environmental education (Table 7). Educational programs in schools and
communities near preservation areas have the power to transform people's relationship with
the environment. Thus, the action plans are focused on the inspection and regularization of
irregular occupations, environmental regularization, and the implementation of environmental
programs, with the aim of controlling erosion and preserving biodiversity, raising awareness,
recovering degraded areas, and protecting lives that are occupying risk areas.
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Table 5 — Action Plans for Constructed Risks in the Municipality of Jau

Drainage works
Alterations and/or (storm drains, | Disposal and
rectifications in the ) . | collector networks, | accumulation of solid A
Increase in  soil . . Presence of irregular
shape of the N o channels, reservoirs, | waste in generd N
x sealing within the R occupation/construc
-2 | watercourse others) often not | (sediments, R X
= R watershed R . . . tions in the
(narrowing, A aligned with the | construction debris, .
it contribution area. n surroundings.
channelization, natural flow | animal excreta,
galleries, bridges). behavior of the | others).
watercourse.
Monitor and adapt Design drainage . . Inspect and
the shape of the . . ; Eliminate improper ; )
Plan and implement | infrastructure in ) ) regularize irregular
watercourse to } ) ) - disposal of solid } )
. drainage works in | alignment with the . occupations in
prevent alterations . waste by promoting .
o ) accordance with the | natural flow of the preservation areas
% | that cause narrowing . adequate ]
< B natural behavior of | watercourse, and riverbanks,
3| or inadequate - management  and .
L water flow to | avoiding systems that . preventing
channelization, L . ) . regular cleaning of :
o minimize the impact | may increase the risk constructions  that
maintaining natura . . A areas prone to waste . ;
) of soil sealing. of flooding or ) negativelyimpact the
flow and preventing . accumulation. .
. siltation. environment.
flooding.
In urban and
In areas  where | suburban areas In  urban areas, | In Permanent
. . X X In urban areas, R R
~. | interventionsoccurin | where soil has been especially near rivers construction zones, | Preservation Areas
21 the watercourse, | sealed by riverbanks, and | (PPAs), riverbanks,
o ) ) and streams affected ) . :
-§ such as bridges | construction or by drainage locations with | and areas at risk of
galleries, and | paving, and in | . irregular waste | landslides or
v infrastructure works. . .
channelizationworks. | watershed recharge disposal. flooding.
areas.
They impact the Poorly planned works | The accumulation of
natural flow of the . ) can divert water flow | solid waste can | Irregular occupations
Soil sealing prevents . .
watercourse, . L and cause flooding in | obstruct  drainage | can lead to
o S . water infiltration into . .
z resulting in flooding the ground other areas, in | channels and pollute | deforestation,
= | environmental . . ' | addition to | water bodies, | erosion, flooding and
. increasing  surface . . ) : A
degradation, and loss ) generating negative | affecting local fauna | risk to the lives of
) runoffand flood risk. .
of aquatic environmental and flora and | occupants.
biodiversity. impacts. increasing flood risk.
Municipal .
P Municipal
government, s
A Public works [ Public managers and | construction gow.-:-rnmen !
o . . . environmental and
£ | Municipal managers. | managers and | environmental companies,  urban urban inspection
3 drainage specialists. | inspection agencies. | cleaning service .
X agencies, and
providers, and the
: property owners.
local community.
Immediately, with
Before any . . .
. During urban . . preventive actions to
infrastructure works : . ) Continuously, with :
o= ) ) planning processes | During the planning - prevent new irregular
$ | are carried out, with R periodic awareness R
2 R and whenever works | and execution of . occupations and
= | continuous . . ) h ) campaigns and | . . .
L involving soil sedling | drainage works. . - . interventions in
monitoring after inspection actions. )
. are conducted. already occupied
completion.
areas.
Through continuous
Conduct . . ) .
) Carry out detailed [ Through selective | inspection,
environmental ) ) . . .
) X hydrological studies; | waste collection, | implementation of
impact and | Implement solutions R . .
. . use sustainable | inspection, and | land tenure
hydrological studies, | such as permeable ) . N
. o drainage  solutions | enforcement of | regularization
o | in addition  to [ pavements, green - ) . )
2 . . > such as retention | penalties for | policies, promotion of
o | applying sustainable | areas, and drainage . ) . X S
I . . basinsand permeable | improper disposal, in | adequate housing in
engineering systems that respect - .
) pavements; and | addition to | appropriate areas,
techniques and | the natural flow of - ) .
perform periodic | environmental and relocation
watercourse the watercourse. . S
o maintenance of | education initiatives | programs for
naturalization ) . . S
. drainage systems. for the population. residents living in risk
strategies.

areas.
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Table 6 — Action Plans for Natural Risks in the Municipality of Jau

Presence of specific points with

Occurrence of flooding events,

x . . Growth of inappropriate
2 | erosive processes along the | river overflows, and urban . .pp P
(3 . . vegetation along the river course.
watercourse. inundation.
. . . - . Carry out management and
Identify and contain erosion | Develop efficient drainage > .
. . control of inappropriate
o. | points along the watercourse | systems and flood containment .
s . . - vegetation that may obstruct the
£ | through erosion control and | measures, in addition to .
= . . o . . watercourse or negatively affect
environmental restoration | monitoring urban occupation in K .
. . the quality of the aquatic
techniques. risk areas.
ecosystem.
. In flood-prone areas, particularl On riverbanks and riverbeds
% | Along the margins of the | . p ) P . y I -
5 . . in low-lying regions near rivers | where vegetation is growing inan
2 [ watercourse, especially in areas . . .
. . and in urban areas with low | inadequate or  uncontrolled
= | withunstable soil or steep slopes. . .
drainage capacity. manner.

Erosion may cause river siltation, | Flood events may cause | Invasive vegetation may obstruct
~. | loss of fertile soil, and degradation | infrastructure damage, loss of | water flow, lead to sediment
| of riparian vegetation, increasing | property and lives, in addition to [ accumulation, and compete with
3 flood risk and compromising | significant environmental | native species, thereby harming

water quality. impacts. local biodiversity.

Environmental engineers,

% specialists in degraded area | Local government, civil defense | Environmental managers, local
§ restoration, environmental | authorities, hydraulic engineers, | flora specialists, and green area
managers, and riparian | and urban planners. maintenance teams.

landowners.

. . e . . Periodically, during seasons of

Immediately after identifying | Before the period of intense . .
b= . . . . . . . rapid vegetation growth
$ | critical erosion points, with | rainfall, combined with . .
< . N . . (generally in spring and summer),
= | continuous monitoring  and | continuous urban planning and . :

) ) . and whenever obstruction is

preventive measures. preventive monitoring. . .

identified.
. Through sustainable management

Implement practices such as . . ;

o . Implement retention  basins, | practices, such as manual or

riparian reforestation, . . .

o . ; . appropriate drainage systems, | mechanical removal of
2 | construction of physical barriers | . o . . )
o . river desiltation, and | inappropriate vegetation and
T | (terraces, gabions), and . . . . .

L ) . ) meteorological forecasting | restoration of native species that

application of bioengineering o . . . .

. monitoring for preventive alerts. promote soil stability and river
techniques.

flow.
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Table 7 — Action Plans for Social Risks in the Municipality of Jau

o Existence of protected areas and | Few initiatives for the | Presence of irregular occupations
.é’ Permanent Preservation Areas | implementation of | and constructions in  the
(PPAs) not being respected. environmental education. surroundings.
Inspect and ensure the | Develop and implement o
. . . Inspect and regularize irregular
preservation of Permanent | environmental education . . .
o . . . occupations and constructions in
+ | Preservation Areas (PPAs), | programs in local communities .
£ . . . protected areas and risk zones,
= | promoting environmental | and schools, focusing on water . .
. . . . promoting adequate housing
regularization in invaded or | resource preservation and .
. alternatives.
degraded areas. sustainable management.
o Along riverbanks, slopes, and
g In PPA areas along rivers, slopes, [ In communities, schools, and | other environmentally protected
§ and groundwater recharge zones. | urban centers near water bodies. | areas or areas susceptible to
natural disasters.
The lack of environmental
The protection of PPAs is [ education may result in [ Irregular occupation may cause
;>'. fundamental for maintaining | inappropriate practices that harm | environmental degradation,
= | water resources, erosion control, | the environment, such as | flooding, and put the population
and biodiversity preservation. improper waste disposal and | atrisk.
irregular occupation.
% Environmental inspection | Educational institutions, NGOs, | Inspection authorities, municipal
-é agencies, landowners, and local | local governments, and | governments, and local
governments. environmental agencies. communities.
. . - Continuousl with special | Immediatel with reventive
a. | Continuously,  with  periodic . v, . P ) v, p
Sl . . ) emphasis on campaigns during | measures  to avoid new
2 [ inspections and corrective actions ) - ) -
s environmental events and critical | occupations and regularize
when necessary. . .
periods, such as World Water Day. | already occupied areas.
Through environmental recovery
programs, reforestation | Promote lectures, workshops, | Through inspection, relocation of
~. | initiatives, and legal actions | practical field activities, and | residents to safe areas, and land
?, against irregular occupation, in | include environmental education | tenure regularization in
T | addition to promoting awareness | in school curricula, along with [ accordance with the Municipal
and compliance with | public awareness campaigns. Master Plan.
environmental laws.

The adoption of Sustainable Urban Drainage Systems (SUDS) can minimize the impacts
of traditional drainage practices (Table 8). Solutions such as permeable pavements, retention
basins, and green roofs allow rainwater to be better absorbed by the soil, thereby reducing
surface runoff. Therefore, the action plan is directed toward the application of ecological and
restorative engineering solutions in order to mitigate and/or minimize impacts on fauna and
flora.
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Table 8 — Action Plan for Productive Risk in the Municipality of Jau

4

-j.-:” Alterations and/or rectifications in the shape of the watercourse (narrowing, channelization, bridges).

E Avoid interventions that drastically modify the natural course of the river by applying engineering
solutions that respect hydrological dynamics.

2

.

g

2 At points where the river course is altered by narrowing, channelization, or bridge construction.

2

(;.

-; Unplanned alterations may cause siltation, flooding, and impacts on aquatic fauna and flora.

.

o - . . . . . .

-; Civil engineers, hydrologists, and environmental inspection agencies.

fE

2 Before the execution of works and during urban planning processes.

=

E Conduct environmental impact studies and apply nature-based solutions, such as ecological and

;|°; restorative engineering techniques.

6.3 Measures for Financing the Proposed Actions

From 2007 to 2023, the municipality and civil society of Jau jointly secured
approximately BRL 692,000 for projects involving water reuse, rural sanitation systems,
environmental education for the general population, reduction of water supply system losses,
urban drainage planning, educational nurseries, and ecological restoration of Permanent
Preservation Areas (CBH-TJ, 2023). Thus, the watershed committee represents an annual source
of funding viability in the sector, provided that public managers have a qualified technical team
capable of submitting projectsin accordance with the guidelines of the State Water Resources
Fund (FEHIDRO).

The projected funding allocation for the Jau Watershed Committee in 2024 is BRL
1,000,000, with emphasis on a hydrogeological study in municipalities such as Jau and S3o
Carlos, which face intense groundwater exploitation. This study is crucial for the sustainable
management of water resources, enabling a deeperunderstanding of aquifer reserves and the
implementation of effective strategies for preservation and rational water use.

In addition to these resources, Jal may access funding from the Inter-American
Development Bank (IDB), the Brazilian Development Bank (BNDES), and Caixa Econdmica
Federal (CEF), provided that it identifies projectsaligned with the guidelines of theseinstitutions.
The IDB offers financing for infrastructure and water management initiatives, while BNDES
provides credit lines for sustainable actions and innovation. CEF supports projects integrating
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resilient infrastructure. Partnerships with private foundations and NGOs may provide not only
financial resources but also technical expertise; therefore, the municipality must remain
attentive to public calls and funding opportunities.

In this context, to enhance urban resilience, it is essential to implement sustainable
drainage systems, create green areas, and restore degraded spaces. Educational campaigns
promoting conscious water use and encouraging rainwater reuse will help reduce reliance on
groundwater resources. By integrating these measures, Jai may become a model of sustainable
and resilient water management, benefitingits population while preserving natural resources.

7 CONCLUSION

This article sought to provide support and discuss hazardous events that may occur
not only in the Jau River but also in most urban rivers in Brazil. To mitigate these issues, the
municipality must adopt measures such as restoring floodplain areas and Permanent
Preservation Areas (PPAs), implementing Sustainable Urban Drainage Systems (SUDS), and
strengtheninginspection of irregular occupations. Solutions such as permeable pavementsand
rain gardens may help improve water infiltration and reduce flood risk.

The most critical environmental risks (score 20) were identified as constructed,
productive, and social risks, characterized by a high degree of water quality contamination
and/or landscape alteration through interventions in the watercourse.

The challenges faced by the Jau River, as well as by other water bodies, reveal the
urgency of implementing action plans that prioritize urban resilience, integrating the guidelines
of the Sustainable Development Goals (SDGs) and effective public policies. Water resource
management must consider the interconnection between environmental, social, cultural, and
political dimensions, recognizing that urbanization and water health are cross-cutting and
multidisciplinary issues.

Giventhe complexity and magnitude of these challenges, the adoption of appropriate
public policies is crucial—not only to address immediate needs but also to promote long-term
sustainable development. The discussionsurrounding this topic must be continuously expanded,
involving multiple sectors of society, academics, and public managers in order to build a more
resilient and sustainable future for cities and their rivers.

Urbanresilience integrated with water security analysis is dynamic, as it is associated
with water availability; effective and adequate treatment; system reliability in delivering
potable-quality water; investments in training, infrastructure, and monitoring of hazardous
events; the city’s capacity to respond and prepare for emergency or pandemic-related
situations; the strategic vision of public managers; and, above all, societal engagement, open
dialogue with the population, and continuous long-term planning for water use and future
demands.

8 REFERENCES

ABNT. NBR 17080: Plano de seguranga da agua: Principios e diretrizes para elaboragdo e implementagdo. 2023.

e2524

18



F A Periodico Eletronico Forum Ambiental da Alta Paulista

ISSN 2966-2931 -v. 22, n. 1, 2026

AHMED, A. A.; SAYED, S.; ABDOULHALIK, A.; MOUTARI, S.; OYEDELE, L. Applications of machine learning to water
resources management: A review of present status and future opportunities. Journal of Cleaner Production, v. 441,
February 2024, 140715. DOI: https://doi.org/10.1016/j.jclepro.2024.140715. Disponivel em:
https://www.sciencedirect.com/science/article/pii/S0959652624001628?via%3Dihub. Acesso em: 8 jan. 2026.

APAZA, G. S. Q.; VENTURA, K. S.; MENEZES, D. B. Analise de riscos ambientais no Rio Monjolinho, Sdo Carlos - SP.
Scientific Journal ANAP, v. 02, n. 11, Edigao Especial - Anais do | Congresso Brasileiro "Mudangas Climaticas e a
Resiliéncia Urbana", Eixo 2 - Resiliéncia Urbana, 2024. ISSN 2965-0364. Disponivel em:
https://publicacoes.amigosdanatureza.org.br/index.php/anap/article/view/4904. Acesso em: 15 set. 2024.

COULIBALY, T. Y.; MANAGI, S. Delineating Cambodian cities and assessing their sustainable growth with the inclusive
wealth index. Scientific Reports, v. 15, n. 26583, 2025. Disponivel em: https://doi.org/10.1038/s41598-025-11488-
8. Acesso em: 7 jan. 2026.

COMITE DE BACIA HIDROGRAFICA TIETE-JACARE (CBH-TJ). Planilha orcamentaria do Comité da Bacia Hidrografica
do Tieté-Jacaré. Araraquara: 2023. Disponivel em: https://sigrh.sp.gov.br/cbhtj/deliberacoes#. Acesso em: 21 set.
2024.

COMITE DE BACIA HIDROGRAFICA TIETE-JACARE (CBH-TJ). Relatério de Situagdo dos Recursos Hidricos. 2022.
Disponivel em: https://sigrh.sp.gov.br/public/uploads/documents/CBH-TJ/23215/relatorio-de-situacao-2022-
final.pdf. Acesso em: 18 set. 2024.

FARJALLA, V. F. et al. Turning Water Abundance Into Sustainability in Brazil. Frontiers in Environmental Science, v.
9, art. 727051, dez. 2021. DOI: 10.3389/fenvs.2021.727051. Disponivel em:
https://www.frontiersin.org/journals/environmental-science/articles/10.3389/fenvs.2021.727051/full. Acesso em:
8 jan. 2026.

GESUALDO, G. C. et al. Unveiling water security in Brazil: current challenges and future perspectives. Hydrological
Sciences Journal, v. 66, n. 5, p. 759-768, abr. 2021. DOI: 10.1080/02626667.2021.1899182. Disponivel em:
https://www.researchgate.net/publication/349845448_Unveiling_water_security_in_Brazil_current_challenges_an
d_future_perspectives. Acesso em: 8 jan. 2026.

HANLEY, P. A.; LIVESLEY, S. J.; FLETCHER, T. D.; GREY, V.; SZOTA, C. Stormwater retention performance of tree
integrated infiltration trenches designed for suburban streetscapes. Science of the Total Environment, v. 954,
176634, 2024. Disponivel em: https://doi.org/10.1016/].scitotenv.2024.176634. Acesso em: 7 jan. 2026.

HIRATA, R. et al. Climate change impacts on groundwater: a growing challenge for water resources sustainability in
Brazil. Environmental Monitoring and Assessment, v. 197, n. 7, art. 784, jun. 2025. DOI: 10.1007/s10661-025-
14235-8. Disponivel em: https://pubmed.ncbi.nIm.nih.gov/40542190/. Acesso em: 8 jan. 2026.

IBGE. Cidades: Jau. Disponivel em: https://www.ibge.gov.br/cidades-e-estados/sp/jau.html. Acesso em: 18 set.
2024.

KALFAS, D.; KALOGIANNIDIS, S.; PAPAEVANGELOU, O.; CHATZITHEODORIDIS, F. Assessing the Connection between
Land Use Planning, Water Resources, and Global Climate Change. Water, v. 16, Issue 2, 333, 2024. DOI:
https://doi.org/10.3390/w16020333. Disponivel em: https://www.mdpi.com/2073-4441/16/2/333. Acesso em: 8
jan. 2026.

LIMA, M. F. C. A,; OLIVEIRA, P. P.; QUARESMA, C. C. Cidades Inteligentes e Resiliéncia Climatica: O Papel da
Vegetagdo Urbana na Regulagdo Térmica e Sequestro de Carbono em Ribeirdo Preto, SP. Periddico Eletronico
Férum Ambiental da Alta Paulista, v. 21, n. 2, 2025. Disponivel em:
https://publicacoes.amigosdanatureza.org.br/index.php/forum_ambiental/article/view/6162. Acesso em: 7 jan.
2026.

MIERZWA, J. C. et al. Guia pratico para o desenvolvimento de planos municipais de seguranca da agua. Sdo Paulo:
Editora Limiar, 2020. Disponivel em: https://www.researchgate.net/profile/Jose-
Mierzwa/publication/344807776_guia-pmsa/links/5f915eb9458515b7cf93a9c3/guia-pmsa.pdf. Acesso em: 21 set.
2024.

OECD. Fostering Water Resilience in Brazil: Turning Strategy into Action. Paris: OECD Publishing, 2022. (OECD
Studies on Water). DOI: 10.1787/85a99a7c-en. Disponivel em:

e2524

19



F A Periodico Eletronico Forum Ambiental da Alta Paulista

ISSN 2966-2931 -v. 22, n. 1, 2026

https://www.oecd.org/content/dam/oecd/en/publications/reports/2022/01/fostering-water-resilience-in-
brazil_b447c2aa/85a99a7c-en.pdf. Acesso em: 8 jan. 2026.

PIROLI, E. L.; ELIAS, A. R.; ELIAS, W. L. A contribui¢cdo do manejo integrado de bacias hidrograficas para a resiliéncia
frente as mudangas climaticas: o caso das inundag¢des no Rio Grande do Sul. Periddico Eletrénico Forum Ambiental
da Alta Paulista, v. 21, n. 1, p. 240-256, 2025. Disponivel em:
https://publicacoes.amigosdanatureza.org.br/index.php/forum_ambiental/article/view/5778. Acesso em: 7 jan.
2026.

PREFEITURA MUNICIPAL DE JAU. Informagdes sobre o abastecimento de dgua. Disponivel em:
https://www.jau.sp.gov.br. Acesso em: 18 set. 2024.

PROGRAMA DAS NACOES UNIDAS PARA O DESENVOLVIMENTO. Atlas de Desenvolvimento Humano no Brasil.
IDHM do Municipio de Jau. Disponivel em: http://www.atlasbrasil.org.br/perfil/municipio/3525300. Acesso em: 18
set. 2024.

REZENDE, J. H.; HELENE, L. P. I. Participatory approach and Nature-based Solutions (NbS) as resilience and
revitalization strategies in watersheds. Revista Nacional de Gerenciamento de Cidades, v. 11, n. 83, 2023.
Disponivel em:
https://publicacoes.amigosdanatureza.org.br/index.php/gerenciamento_de_cidades/article/view/4703. Acesso em:
7 jan. 2026.

RIVERS, E. N.; HEITMAN, J. L.; MCLAUGHLIN, R. A.; HOWARD, A. M. Reducing roadside runoff: Tillage and compost
improve stormwater mitigation in urban soils. Journal of Environmental Management, v. 280, 111732, 2021.
Disponivel em: https://doi.org/10.1016/j.jenvman.2020.111732. Acesso em: 7 jan. 2026.

SANTAROSA, L. V. et al. Baseflow and water resilience variability in two water management units in southeastern
Brazil. International Journal of River Basin Management, v. 20, n. 4, p. 453-470, 2022. DOI:
10.1080/15715124.2021.2002346. Disponivel em:
https://www.researchgate.net/publication/356078960_Baseflow_and_water_resilience_variability_in_two_water_
management_units_in_southeastern_Brazil. Acesso em: 8 jan. 2026.

SANTOS, J. A.; ALMEIDA, T. M. Inundag¢des Urbanas: Desafios e Solugdes. Campinas: Editora da Unicamp, 2019.

SANTOS, R.; PIROLI, E. L. Gestdo de recursos hidricos, ambiente e desafios no territério municipal: analise do
municipio de Presidente Epitacio, Sdo Paulo. Periddico Eletronico Forum Ambiental da Alta Paulista, v. 21, n. 2, p.
117-142, 2025. Disponivel em:
https://publicacoes.amigosdanatureza.org.br/index.php/forum_ambiental/article/view/5958. Acesso em: 7 jan.
2026.

SILVA, A. L. C.; GODOQY, J. A. R. Conceito multidimensional para o planejamento urbano de cidades inteligentes: da
inovagdo tecnoldgica a integragdo humana e institucional. Periddico Eletronico Forum Ambiental da Alta Paulista,
v. 21, n. 1, 2025. Disponivel em:
https://publicacoes.amigosdanatureza.org.br/index.php/forum_ambiental/article/view/5730. Acesso em: 7 jan.
2026.

SILVEIRA, H. E. DA; MARTELLI, R.; OLIVEIRA, V. V. DE. A implanta¢do da ferramenta 5W2H como auxiliar no controle
da gestdo da empresa agropecuaria Sdo José. Revista de Administragdo do Sul do Para, v. 3, n. 2, p. 68-80, 2016.

TRAVASSOS, L.; MOMM, S. Urban River Interventions in Sdo Paulo Municipality (Brazil): The Challenge of Ensuring
Justice in Sociotechnical Transitions. Frontiers in Sustainable Cities, v. 3, art. 684109, jan. 2022. DOI:
10.3389/frsc.2021.684109. Disponivel em: https://ui.adsabs.harvard.edu/abs/2022FrSC....3.4109T/abstract. Acesso
em: 8 jan. 2026.

VENTURA, K. S.; SUQUISAQUI, A. B. V. Aplicagdo de ferramentas SWOT e 5W2H para analise de consércios
intermunicipais de residuos sélidos urbanos. Ambiente Construido, v. 20, p. 333-349, 2020. Disponivel em:
https://www.scielo.br/j/ac/a/PjBPmYbmRGHktMHzFPzfV9t/. Acesso em: 21 set. 2024.

VENTURA, K. S.; VAZ FILHO, P.; NASCIMENTO, S. G. Plano de Seguranca da Agua implementado na Estagdo de

Tratamento de Agua de Guarat em S3o Paulo. Engenharia Sanitaria e Ambiental, v. 24, p. 109-119, 2019.
Disponivel em: https://www.scielo.br/j/esa/a/LVdQ4SjS458YVsCw5mBmMYCG/?format=pdf. Acesso em: 21 set. 2024.

e2524

20



Peridodico Eletronico Forum Ambiental da Alta Paulista
Electronic Journal Environmental Forum of Alta Paulista

ISSN 2966-2931 -v. 22, n. 1, 2026

VENTURA, K. S.; VAZ FILHO, P.; SHIBASAKI, K. Planejamento Estratégico e Seguranga do Abastecimento de Agua:
Indicadores e Protocolo De Avaliagdo. In: VENTURA, K.S.; MENEZES, D. B.; GONCALVES, L. M.; GUERREIRO, T. C. M.
(Org.). 25 Anos: Programa de P6s Graduagdo em Engenharia Urbana - PPGEU. S3o Carlos: UFSCar/CPOI, 2020. p. 83-
96. Disponivel em: https://www.sibi.ufscar.br/arquivos/cpoi/25-anos-programa-de-pos-graduacao-engenharia-
urbana-ppgeu.pdf. Acesso em: 21 set. 2024.

e2524

21



F A Periodico Eletronico Forum Ambiental da Alta Paulista

ISSN 2966-2931 -v. 22, n. 1, 2026

DECLARACOES

CONTRIBUICAO DE CADA AUTOR

e Concepgao e Design do Estudo: Katia Sakihama Ventura

e Curadoria de Dados: Katia Sakihama Ventura

e Anadlise Formal: Jacqueline Priscila Olmedo

e Investigagdo: Jacqueline Priscila Olmedo

e Metodologia: Katia Sakihama Ventura

e Redagdo - Rascunho Inicial: Jacqueline Priscila Olmedo

e Redagdo - Revisdao Critica: Katia Sakihama Ventura

e Revisdo e Edicao Final: Jacqueline Priscila Olmedo e Katia Sakihama Ventura
e Supervisdo: Katia Sakihama Ventura

DECLARAGCAO DE CONFLITOS DE INTERESSE

Nés, Jacqueline Priscila Olmedo e Katia Sakihama Ventura, declaramos que o manuscrito
intitulado "Proposicao de Plano de Agdo a Seguranga Hidrica na Captagdo Superficial Paineiras como
Fator de Contribui¢do a Resiliéncia Urbana no Municipio de Jau (SP)":

1. Vinculos Financeiros: O presente trabalho foi realizado com apoio da Coordenagdo de
Aperfeicoamento de Pessoal de Nivel Superior - Brasil (CAPES).

2. Relagbes Profissionais: Ndo possuimos relagGes profissionais que possam impactar na analise,
interpretacdo ou apresentacdo dos resultados.

3. Conflitos Pessoais: Ndo possuimos conflitos de interesse pessoais relacionados ao contetdo do
manuscrito.

e2524

22



