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Abstract: Analyzing the population's access to ecosystem services offered by urban
greening constitutes a measure of environmental justice, as it directly affects the quality
of life and health of the population living in cities. This article is committed to proposing
a geoenvironmental model in a geographic information system (GIS), envisaged to esti-
mate the share of urban forests and green spaces in territorial planning units (TPUs),
corresponding to neighborhoods of a pilot city, using high-spatial resolution images of
China-Brazil Earth Resources Satellite (CBERS-4A) and the normalized difference vege-
tation index (NDVI). These data were combined by means of a Boolean analysis with so-
cial vulnerability indicators assessed from census data related to income, education,
housing, and sanitation. This model ultimately aims to identify priority areas for urban
afforestation in the context of environmental justice and is thus targeted to improve the
inhabitants’ quality of life. The municipality of Goiania, the capital of Goids state, located
in the Brazilian Central-West Region, was chosen as the study area for this experiment.
Goiania presents 19.5% of its urban territory (82.36 km?) covered by vegetation. The
analyses indicate an inequity in the distribution of urban forest patches and green areas
in this town, where 7.8% of the total TPUs have low priority, 28.2% moderate to low
priority, 42.2% moderate to high priority, and 21.8% high priority for urban afforestation.
This urban greening imbalance is particularly observed in its most urbanized central
nuclei, associated with a peripheralization of social vulnerability. These findings are
meant to support initiatives towards sound territorial planning processes designed to
promote more sustainable and equal development to ensure environmental justice and
combat climate change.

Keywords: urban planning; sustainability; social vulnerability; urban life quality; GIS
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1. Introduction

Urbanization has been steadily growing in the last decades, and the amount of peo-
ple living in urban areas nowadays reaches more than half of the global population (55%)
[1]. This share is expected to increase to 67% by 2050 [2]. The urban population is not
evenly distributed on a global scale and tends to concentrate in highly urbanized areas
[2,3]. This leads to improper land occupation, with limited availability of green areas, and
consequently, to a worsening of floods and landslides, adverse climatic conditions, and
enhanced noise and air pollution [4,5].

In this context, the United Nations (UN) Agenda 2030, through the Sustainable De-
velopment Goal (SDG) 11, aims to ensure sustainable cities and communities and indi-
cates that increasing the quality of life of urban populations will be a complex but indis-
pensable challenge to the future [6]. In particular, it is worth highlighting Item 11.7,
which proposes universal access to safe, inclusive, accessible, and green public spaces by
2030. This scenario points out the need, especially in developing countries such as Brazil,
for projects that reconcile social diagnoses and the increase in urban greening, such as
urban forests.

Urban greening has been extensively defined in literature. Some of these definitions
refer to public landscaping and urban forestry projects that create mutually beneficial
relationships between city dwellers and their environments [7]. It is basically seen as an
increase in the abundance and cover of vegetation [8] or, from a wider perspective, as the
incorporation of green spaces and elements into urban environments and infrastructure,
such as streets, cities, roofs, and walls [9]. In this work, urban greening is regarded as
either urban forests (naturally vegetated areas comprising trees and bushes within the
city boundaries) or urban green spaces (parks, squares, trees, and bushy areas along
roads, and further public and private planted wooded or shrubby areas and gardens [10-
12].

The benefits that urban greening can provide to city life are unquestionable, mainly
because they are major suppliers of ecosystem services. Studies like [13,14] reveal the
relationship between urban forests and human health. In terms of environmental bene-
fits, urban green areas and urban forests strongly contribute to biodiversity conservation
and protection of wild life [15,16], improving air quality [17,18], mitigation of climate
change impacts [19-21], water security [22-24], and to smoothing urban heat effects
[25,26], besides reducing a series of diseases related to pollution and environmental
degradation [27,28]. Additionally, the social benefits for urban residents include im-
provements in mental and physical health, such as stress reduction and relaxation, pro-
moted by exposure to them [29]. Furthermore, proximity to urban green spaces and for-
ests may increase physical activity levels, which is also important for mental health [30].

Social vulnerability, in its turn, can be regarded as the susceptibility of social groups
to the adverse impacts of natural hazards and threatening environmental conditions, in-
cluding disproportionate death, injury, loss, disruption of or poor livelihood conditions
[31,32]. This vulnerability occurs when the disadvantage conveyed by poor social condi-
tions determines the degree to which one’s life and livelihood are at risk from a particular
and identifiable event in health, nature, or society [33]. In manifold works [34-39], social
vulnerability is not directly related to economic standard, but rather encompasses a
broad spectrum of disadvantages, which concern ethnical and minority groups, disabled
people, people with mental issues, elderly people, and alike.

Scientific productions regarding social vulnerability and urban greening have re-
vealed a strong correlation between poverty levels and a lack of urban ecosystem services
[40,41]. [35,36,42,43] warn that inequities in access to urban green spaces often intersect
with disadvantaged socioeconomic status, leading to even greater environmental ine-
qualities, which then trigger more severe health inequities. [30,37,44,45] state that re-
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93 dressing park-poverty in communities of color and low-income households can create an
94 urban green space paradox. As more green spaces are established, they can enhance at-
95 tractiveness and public health, making neighborhoods more desirable, what may lead to
9% gentrification. Such findings are supported by [37,46], who argue that wile greening cer-
97 tainly provides economic, ecological, heath, and social benefits to many, it may create
98 new and deeper vulnerabilities and processes of greening gentrification for historically
99 marginalized residents — working-class groups, minorities, and immigrants.

100 This context raises the issue of social and environmental justice [34], in which the
101 former one relates to the fair and equitable distribution of wealth, opportunities, and
102 privileges within a society, and the second one refers to an imbalanced share of envi-
103 ronmental hazards such as industrial pollution, toxic waste facilities, and lack of access to
104 natural resources and urban greening areas. In this sense, [37,46] highlight the exclusion
105 of urban residents from the city’s resources. In the particular case of Brazil, [38] con-
106 cluded that the white population, and the one with the highest income per capita, poten-
107 tially benefit more from ecosystem services than color people and the low-income pop-
108 ulation. Most of the above-mentioned studies conducted analyses based on the literature,
109 interviews, digital maps as well as statistical data issued by local governments,
110 crowdsourcing, and other types of information, without relying on remotely sensed data.
111 Articles that precisely dealt with the relations between the urban greening distribu-
112 tion and social vulnerability using remote sensing imagery are not many. [47] integrated
113 remote sensing and social sensing data to detect environmental injustices in eight New
114 Jersey’s northern counties in the United States (US) by means of regression models. The
115 results indicated a negative relationship between the number of Tweets utilizing envi-
116 ronmental justice relevant terms and the presence of ecosystem services provided by
117 green and blue spaces as captured by the Modified Normalized Difference Moisture In-
118 dex (MNDWI) and the Automated Water Extraction Index (AWEI) obtained from Land-
119 sat imagery. This study suggested that generally, there is discussion on Twitter about
120 environmental injustice when resources are not present, but the voices of vulnerable
121 populations are often less visible.

122 Another work using remote sensing data to investigate disparities in socioenvi-
123 ronmental justice of cities was carried out for the southeastern Parana state, south of
124 Brazil, by [42]. Twhhe authors used high-resolution multispectral images from Plan-
125 etScope Dove and employed a machine learning algorithm to accurately map urban for-
126 ests. A four-dimensional analysis was established considering: i) the settings of urban
127 forests (using fractal landscape metrics); ii) the provision of ecosystem services (esti-
128 mated through total biomass — TB, total carbon stock — TCS, carbon dioxide equivalent —
129 COzeq, urban heat island — UHI, and available public green areas — PGA); iii) accessibility
130 to urban forests (assessed by accessibility maps to PGA at distances of 300 and 800 m.);
131 and their correlation with six socioeconomic indicators (including the percentage of
132 people in households without adequate water supply and sewerage, the percentage of
133 the population living in urban households without garbage collection service, the illiter-
134 acy rate of the population aged 15 years or older, the proportion of people with per capita
135 household income equal to or less than half minimum wage in 2010, the number of
136 schools, and the number of permanent residents). The magnitude of these correlations
137 was determined by a slope test, and the analyses revealed significant discrepancies be-
138 tween different socioeconomic conditions and the availability of ecosystem services.

139 Further studies specifically focusing on Brazilian cities and combining cartographic
140 data on urban greening with census data on socioeconomic indicators have been accom-
141 plished [38,48]. Nevertheless, none of them used satellite images to generate data on ur-
142 ban forests and green areas. Differently from all the studies previously reported, this

143 work is committed to analyze the connections between urban greening and socioeco-
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144 nomic indicators for the greenest state capital in Brazil, Goiania, counting on eight soci-
145 oeconomic indicators obtained from the national census, including general demographic
146 characteristics, housing conditions, sanitation status, and literacy, associated with un-
147 limited open access images from a high spatial resolution sensor (2 m), not yet explored
148 for this end in the literature, onboard the China-Brazil Earth Resources Satellite
149 (CBERS-4A). Integrating these two products will allow local decision makers to rely their
150 decisions on costless refined urban greening data and to indicate priority zones for urban
151 afforestation as an instrument for promoting environmental justice and urban resilience
152 to climate change at a municipal scale. It is expected that the proposed method can be
153 replicable in any urban area in the country and that the results obtained increase interest
154 in studies focused on urban afforestation and environmental vulnerability.

155 This paper is organized as follows: Section 2 presents (i) the materials employed in
156 this work, comprising a brief report of the study area followed by a description of the
157 satellite images, cartographic and census data; and (ii) the methodological developments,
158 including the steps for elaborating the urban greening map, the social vulnerability map,
159 and the priority map for urban afforestation. The results are presented in Section 3 and
160 discussed in Section 4, while the findings of the research, its limitations, and recom-
161 mendations for future work are reported in Section 5.

162 2. Materials and Methods

163 2.1. Study Area

164 Goiania, the greenest Brazilian capital, underwent one of the greatest urban expan-
165 sions in the last 12 years [49]. Located in the central-western region of Brazil, the munic-
166 ipality of Goidnia (Fig. 1), capital of Goias state (11th most populous Brazilian state out of
167 25 states), has a total extension of 729,296 km? and an estimated population of 1,437,237
168 inhabitants, thus accounting for a demographic density of 1,970.72 inhabitants per km?2.
169 Its urbanized area extends over 301.55 km?, and it is the 5% biggest city among all 5,568
170 Brazilian cities. In this scenario of large urban agglomeration, Goiania corresponds to the
171 Metropolis 1C level in the classification of urban hierarchies proposed by [50]. The urban
172 hierarchy indicates the centrality of the city according to the attraction it exerts on pop-
173 ulations from other urban centers to access goods and services and the level of territorial

174 articulation itself [50].
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Study Area Location:
Goiania,
Goias State,
Brazil
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6 FINSOCIAL 38 CELINA PARK/RECREIO DOS FUNCIONARIOS
7 CENTRAL 39 CARAVELAS
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9 MARISTA 41 PARQUE OESTE INDUSTRIAL
10 OESTE 42 JOAO BRAZ
11 AEROPORTO 43 VILA RIZZO
12 NORTE FERROVIARIO 44 PARQUE BOM JESUS
13 VILA NOVA 45 VERA CRUZ
14 LESTE UNIVERSITARIO 46 JARDIM PETROPOLIS
15 JARDIM GOIAS 47 VILA REGINA/PARQUE INDUSTRIAL PAULISTA/SANTOS DUMONT
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17 SANTO ANTONIO 49 CAPUAVA
18 BUENO 50 URIAS MAGALHAES
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26 NEGRAO DE LIMA 58 CAMPUS UNIVERSITARIO/CONJUNTO ITATIAIA
27 BAIRRO FELIZ 59 VILA JARDIM SAO JUDAS TADEU/JARDIM POMPEIA
28 RIVIERA/AGUA BRANCA 60 JARDIM GUANABARA
29 AUTODROMO OU PARQUE LOZANDES 61 CEASA/ALDEIA DO VALE
30 PARQUE DAS LARANJEIRAS E JARDIM DA LUZ 62 JARDIM PRIMAVERA (AREA URBANA ISOLADA)
31 JARDIM ATLANTICO 63 RURAL ZONE
32 JARDIM EUROPA 64 VILA RICA DISTRICT

Figure 1. Location of the study area.

The Brazilian Institute of Geography and Statistics [51], besides the census tracts
(territorial planning units used for the collection of demographic census data), defines
another territorial subdivision called Territorial Planning Unit (TPU). Thus, 64 TPUs
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180 were defined, corresponding to sets of census tracts that form the urban neighborhoods,
181 presented in Fig. 1.
182 2.2. Data Used
183 Different sets of geospatial data were used, comprising satellite images, polygonal
184 data of areas of interest, and tabular data with strategic information about the territorial
185 planning units of Goidnia. A summary of the data used, their sources of acquisition, and
186 the corresponding year are presented in Table 1:
187 Table 1. Data and their respective sources used in this work.
Data Source Year
. National Institute for Space Research
CBERS-4A images (INPE) 2022
A . . . Brazilian Institute of Geography and
Goiania Territorial Planning Units (TPUs) Statistics (IBGE) 2010
Brazilian Institute of Geography and
Census Data Statistics (IBGE) 2010
188 2.2.1. China-Brazil Earth Resources Satellite-4A (CBERS-4A) Imagery
189 Launched in 2019, CBERS-4A is an optical imaging satellite collaboratively operated
190 by the China Centre for Resources Satellite and Data Application (CRESDA) and Brazil’s
191 National Institute for Space Research (Instituto Nacional de Pesquisas Espacias — INPE).
192 CBERS-4A flies in a sun-synchronous orbit with an altitude of 629 km and an inclination
193 of 97.9°. CBERS-4A has three imaging instruments on board: (i) a high-resolution optical
194 imager — wide scan panchromatic and multispectral camera (WPM), as well as two dif-
195 ferent multi-spectral radiometers, (ii) a multispectral camera (MUX), and (iii) a wide field
196 imager (WFI). All three instruments collect data in three visible bands (blue, green, red)
197 and one near-infrared (NIR) band. WPM also contains one panchromatic band with a
198 spatial resolution of 2 m and visible and NIR bands with a resolution of 8 m and revisits
199 of 31 days. WPM operates in push-broom mode, with a swath of 92 km, which is possible
200 to reach up to + 500 km at large off-nadir pointing angles. MUX has a resolution of 16 m
201 at the nadir with revisits of 31 days. It also operates in push-broom mode with a swath
202 width of 120 km, able to image up to + 500 km off-nadir. Lastly, WFI has a resolution of 55
203 m with revisits of 5 days, and a swath width of 684 km [52].
204 In this work, the red (Band 3) and near-infrared (Band 4) spectral bands of the scene
205 collected on August 18, 2022, were used. The month of August was chosen for data ac-
206 quisition in this study since it corresponds to the driest period in the Brazilian Cen-
207 tral-West Region, where there is less presence of clouds in the scenes, significantly re-
208 ducing atmospheric interference in the results. CBERS-4A images are produced,
209 pre-processed, and made available free of charge by [52].
210 2.2.2. Goiania Territorial Planning Units (TPUs)
211 The geographic limits of the TPUs correspond to the neighborhoods of Goiania,
212 which are in turn subdivided into census tracts. By using TPUs instead of census tracts,
213 the interpretation of results and the application of the resulting guidelines by local deci-
214 sion-makers is much easier, once most municipal-scale planning processes in Brazil are
215 targeted to neighborhoods, as they are regarded as more homogeneous planning units.
216 The TPUs borders are rendered available together with the census tracts network for the
217 municipality of Goiania at a scale of 1:10,000 by [51].

218
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219 2.2.3. Census Data

220 The Brazilian demographic census is carried out and published by IBGE every 10
221 years. It presents information about the living conditions of the population in each of the
222 5,568 municipalities found within the country. This information is a very important ter-
223 ritorial picture for the implementation of public policies in a country of continental size
224 such as Brazil. However, due to the pandemic, there was a two-year delay in the last
225 census, which was carried out only in 2022. Therefore, the most recently available data at
226 the census tract level are those from the 2010 census, which were used in this study.

227 To diagnose social vulnerability in the municipality of Goiania, we used data relat-
228 ing to three large thematic groups: (i) housing and sanitation; (ii) income; (iii) and edu-
229 cation. In the context of housing and sanitation, we analyzed data on household proper-
230 ty, access to the general water supply network, access to the sewerage network, the ex-
231 istence of a bathroom in the home, access to solid waste collection, and access to electric-
232 ity supply. As for income, we used data referring to the per capita income of households.
233 As for the educational context, data on youth and adult literacy rates were explored. All
234 census data were obtained in the format of a table containing numeric and string values
235 on the IBGE website [49] and were then further spatially linked to the corresponding
236 TPUs in ArcGIS® version 10.8.

237 2.3. Methods

238 Fig. 2 illustrates the methodological procedures adopted to identify priority areas
239 for urban afforestation and, consequently, areas with greater environmental jus-
240 tice/injustice in Goiania, Brazil. The approach consists in the implementation of remote
241 sensing and social cartography techniques divided into three main steps: (1) processing
242 the orbital remote sensing images to indicate the percentage of urban greening in each
243 TPU; (2) processing and analysis of census data to produce a social vulnerability map;
244 and (3) integrating the products resulting from steps 1 and 2 to map and identify priority

245 areas for urban afforestation.
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2.3.1. Urban Greening Mapping

As mentioned previously, urban greening is considered in this study as ecosystem
services providers, and hence, a measure of environmental justice. These benefits are es-
sential to the well-being of communities, mainly in combating climate change and fully
meeting the UN Sustainable Development Goals.

The urban greening mapping was generated by means of the normalized difference
vegetation index (NDVI) applied to CBERS-4A images, previously subjected to an at-
mospheric correction using the Dark-Object Subtraction (DOS) method [53,54]. This in-
dex, proposed by [55], is a metric meant to quantify biomass, vegetation health, and
density. Thus, NDVIis also capable of highlighting the presence or absence of vegetation,
calculated from the normalized difference between the spectral bands of red (highly ab-
sorbed by healthy vegetation to fuel photosynthesis and create chlorophyll) and
near-infrared (which is strongly reflected by healthy plants) [56]. In CBERS-4A, the red
and near-infrared bands correspond to Bands 3 and 4, respectively. NDVI was calculated
in ArcGIS version 10.8, according to Equation 1:

NDVI = (NIR — Red)/(NIR + Red) 1)

where NIR is the pixel reflectance in the near-infrared band and Red is the pixel re-
flectance in the red band.

The resulting raster presents values from -1 to 1 for the entire analyzed scene. These
values indicate variations between the absence and presence of vegetation [57]. Thereaf-
ter, aiming to find out which value threshold best represents the presence of vegetation in
the municipality of Goidnia, we carried out value tests comparing the NDVI results with
a true color composition of a CBERS-4A image. As a result, values greater than 0.25 were
chosen to indicate the presence of urban greening in Goiania. This threshold was heuris-
tically set for the specific case of this city, which was later confirmed after field inspec-
tion. Next, we used the “Tabulate Intersection” tool in ArcGIS version 10.8, to calculate
the percentage of urban greening in relation to the total area of each TPU, allowing us to
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establish a relationship based on the ranges of such percentages, leading to the definition
of four classes of environmental justice/injustice, translated into priority for afforestation,
as shown in Table 2:

Table 2. Definition of environmental justice classes based on the percentage of urban greening.

Percentage of
Urban Greening

Assigned Value to

Priority f
riority ror Description Urban Greening Per-

Afforestation

in the TPUs centage Classes

<10

10-20

20-30

> 30

Areas where access to ecosystem services provided by
urban greening is highly restricted, being a local indi-

cator of improper environmental justice for citizens

High 40

and low resilience to climate change. In this context,

the priority for afforestation projects in such areas is
maximum.

Areas that represent a transition range between poor

and moderate conditions for the provision of ecosys-
Moderate to P 4

Hioh tem services by urban greening in the context of en- 30
13

vironmental justice. Resilience is still considered low
and afforestation projects have high priority.
Areas with an acceptable presence of urban greening
Moderate to  but still need vegetation improvements to contribute 20
Low to an effective supply of ecosystem services for envi-
ronmental justice.
Areas where urban forests and green spaces have a
greater capacity to provide ecosystem services to their
Low residents, indicating positive resilience in facing cli- 10
mate change and greater positive influence on envi-
ronmental justice.

2.3.2. Social Vulnerability

Social vulnerability in this work is expressed as an index that depicts the living
conditions of a population, making it possible to diagnose socio-territorial inequalities.
Thus, it becomes an instrument for identifying failures in the supply of public goods and
services in the analyzed territory. In the context of this study, we adopted the premise
that social vulnerability and incipient access to urban forests and green spaces are closely
linked and result in processes of socio-environmental injustice that prevent/hinder the
sustainable development of urban communities in Brazil. The social vulnerability map-
ping in the study area was carried out based on methodological adaptations of the works
conducted by [58,59]. We analyzed parameters related to housing and sanitation, income,
and education, contained in the 2010 Brazilian census with the greatest detailing level
available [60]. The eight analyzed parameters in each interest group are summarized in
Table 3.
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Table 3. Social vulnerability parameters.

Cluster

Indicators that compose the diagnosis of social vulnerability
Parameter Description

Housing and sanitation

Percentage of non-owned households Owned hf)mes i'mply less vulnerability as they
avoid the impacts of rent payment.
Percentage of households without access to ~ Household quality indicator regarding basic
the water supply network sanitation
Percentage of households without solid waste Household quality indicator regarding basic
collection sanitation
Percentage of households without access to Household quality indicator regarding economic
electricity supply development
Percentage of households without access to ~ Household quality indicator regarding basic
the sewerage network sanitation
Percentage of households with 5 (five) or

. Home comfort indicator
more residents

litv of life indi I
Percentage of households with per capita Quality of life indicator, considering that per

Income . . capita income below 2 minimum wages results in
income below 2 minimum wages s .
social risk and decreased well-being.
. Percentage of literate people aged 15 years or . . .
Education & people ag y Minimum educational quality indicator

older

Based on the census data survey and the definition of the parameters of interest, the
tabular data for each TPU representing each of the eight analyzed parameters were con-
verted into rates, ranging from 0 to 1. Subsequently, the social vulnerability index was
calculated from the weighted average of these eight parameters analyzed for each TPU,
as indicated in Equation 2:

_ (P1+ P2+ P3+ P4+ P5+P6+ P7 + P8)
n

sV ()

where SV refers to social vulnerability; P1,P2,P3,P4,P5,P6,P7,P8 are, respectively,
percentage of non-owned households (rate), percentage of households without access to
the water supply network (rate), percentage of households without solid waste collection
(rate), percentage of households without access to electricity supply (rate), percentage of
households without access to the sewerage system (rate), percentage of households with
5 or more residents (rate), percentage of households with per capita income less than 2
minimum wages (rate), and percentage of literate people aged 15 years or older (rate); n
represents the number of parameters.

Finally, the values obtained for the social vulnerability index in each TPU were re-
classified using the quartile method, leading to four vulnerability classes, as shown in
Table 4:

Table 4. Values and classes of social vulnerability.

Social Vulnerability Value Social Vulnerability Classes
>0.367 high vulnerability
0.319 - 0.367 moderate to high vulnerability
0.285-0.319 moderate to low vulnerability
<0.285 low vulnerability

2.3.3. Mapping Priority Areas for Urban Afforestation

The map of priority areas for urban afforestation aims to integrate the spatial rela-
tionship between the analyzed spatial variables, the percentage of urban greening, and
the social vulnerability assessed for each TPU. Furthermore, it indicates which locations
in Goidnia need more investment in afforestation. From this perspective, this mapping
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315 works to reduce environmental injustices in terms of democratic access to essential eco-
316 system services provided by urban forests and green spaces. Therefore, we apply the
317 geospatial analysis function known as geographic layer overlay to model the relationship
318 between the variables of interest in a GIS environment. For this end, we assigned generic
319 values to the urban greening percentage classes per TPU, scaled within the range from 10
320 to 40 in an increasing order of afforestation priority. Likewise these urban greening per-
321 centage classes, generic values were also assigned to the social vulnerability classes (from
322 1 to 4) per TPU. Table 5 illustrates the intersection between the social vulnerability and
323 the urban greening percentage classes, expressed by a Boolean integration of the corre-
324 sponding values in the format of two-digit numbers. For example, a TPU belonging to the
325 second group of the urban greening percentage classes (20) and lying within the third
326 class of social vulnerability (3) would be reclassified as 23 (20+3), and hence, is regarded
327 as moderate to high in the ranking of priority classes for afforestation.
328 Table 6 classifies these values, indicating the respective afforestation priority classes.
329 It is worth mentioning that the highest priorities are assigned to areas where there is
330 greater social vulnerability and less access to urban forests and green areas. Conse-
331 quently, the lowest priorities are represented by areas that have a high amount of urban
332 greening and low social vulnerability.
333 Table 5. Intersection between the variables of interest.
Urban Greening Percentage Classes 1 So2cm1 Vulnerab1131ty 4

10 11 12 13 14

20 21 22 23 24

30 31 32 33 34

40 41 42 43 44
334 Table 6. Classification of the values resulting from the intersection between the variables of inter-
335 est.

Resulting Values Map Legend Classes of Priority for Afforestation
34,43, 44 High Priority
14, 23, 24, 33, 42 Moderate to High Priority
13,22,31, 32,41 Moderate to Low Priority
11,12, 21 _ Low Priority

336 3. Results
337 3.1. Urban Greening Map
338 The mapping of urban greening in Goiania indicated that 19.5% of the municipal
339 urban territory (82.36 km?) is composed of vegetation, while 80.5% (341.5 km?) accounts
340 for other uses, such as urbanized areas, unused urban spaces, brownfields, and bare soil,
341 among others. The distribution of urban forests and green areas by territorial adminis-
342 trative units is crucial to support ordering plans more efficiently, as the greater the
343 presence of urban forest in a TPU, the greater the ecosystem services provided and con-
344 sequently, the greater the quality of life of its residents. The map with the percentage of
345 urban greening in each TPU (Fig. 3) provides insight into which neighborhoods offer

346 greater access to vegetation and green spaces to their residents.



Forests 2025, 16, x FOR PEER REVIEW 12 of 27

Porcentage of Urban Greening in the TPUs
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Map Elements
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247 T [ -
348 Figure 3. Percentage of urban greening in the TPUs of Goiania, Brazil. TPU 63 accounts for rural
349 areas scattered within the city boundaries, as indicated in Figure 1.

350 Seven TPUs have more than 30% of their territory covered by urban greening: Santo
351 Antonio, CEASA/Aldeia do Vale, Vila Pedroso, Jad, Goiadnia II, Autédromo/Parque
352 Lozandes, and Vila Rica district. These TPUs are outside the central region, suggesting
353 that higher urbanization levels correspond to lower vegetation presence. Additionally,
354 several high-rise residential condominiums in these areas use green spaces as a market-
355 ing appeal to enhance their appeal.

356 Interestingly, but not surprisingly, the 14 TPUs that contain 20 to 30% of their terri-
357 tories covered by urban greening follow the same spatial pattern as the class previously
358 described (i.e., with a concentration in the most peripheral areas and distant from the
359 municipality's highly urbanized centralities). It is also possible to find high and medi-
360 um-high standard residential condominiums, summer garden condominiums as well as
361 areas with a lower degree of urbanization. However, not all TPUs in this class represent
362 rich neighborhoods, considering that the rural zones, Baliza-Itaipu and Sao Domingos,
363 for example, are low-income areas, but still have urban forests thanks to low current ur-
364 banization levels. This decorrelation between urban greening and better social indices
365 was observed in the work of [35].

366 The yellow class on the map indicates neighborhoods that have 10 to 20% of their
367 area covered by urban greening. This class represents a negative transition range in terms
368 of the local population's access to forest ecosystem services. 28 TPUs were diagnosed in
369 this condition, with 26 located in the immediate surroundings of the central region and

370 the other two in more peripheral regions.
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371 The class of TPUs with greening coverage of less than 10% indicates the locations
372 where residents have the most limited access to the essential benefits promoted by forests
373 and green spaces in an urban environment. It goes far beyond urban aesthetics but di-
374 rectly affects the local quality of life [61]. 14 TPUs were identified in this class. Except for
375 TPU 53 (Santa Genoveva International Airport), the others are concentrated in the central
376 portion of the municipality. When analyzing the classes with the lowest greening cov-
377 erage in general, it is noted that 42 of the 64 TPUs have less than 20% of urban forests or
378 green spaces. With a few exceptions, there is a spatial pattern of low levels of vegetation,
379 characterized by the proximity to the central region of the municipality, which can be
380 explained by the fact that the intense urbanization of Goiania did not prioritize green
381 areas in its process.

382 3.2. Social Vulnerability Map

383 Fig. 4 shows the social vulnerability throughout the 64 TPUs in Goiania. The social
384 vulnerability map demonstrates the location patterns of the four classes of vulnerability
385 diagnosed, which can be considered an important strategic planning tool, mainly in the
386 context of the pressing need to reduce inequalities/vulnerabilities proposed by SDG 11 of
387 the 2030 Agenda.

Social Vulnerability Index
I Low Social Vulnerability
[— Low - Moderate Social Vulnerability
: |4 Moderate - High Social Vulnerability
Il High Social Vulnerability

km
015 3 9 12

388 . . . . P ¥

389 Figure 4. Social vulnerability map of Goiania, Brazil. TPU 63 accounts for rural areas scattered

390 within the city boundaries.
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391 15 TPUs were classified as presenting low social vulnerability in Goidnia (dark green
392 in Fig. 4) and they are homogeneously spatially concentrated, mainly in the central-south
393 and northeast portions of the municipality, revealing a pattern of income concentration.
394 The low-moderate vulnerability class (illustrated in light green in Fig. 4) is repre-
395 sented by 16 TPUs, which indicate a high to moderate presence of urban housing and
39 sanitation equipment, a low rate of households with low-income residents, and a mod-
397 erate educational level. The main highlighted TPUs in this class are Jardim América (1),
398 Central (22), Cidade Jardim (2), Coimbra (3), and Parque Amazonia (20). The spatial
399 characteristic of most of them is their proximity to the central core of the municipality.
400 Not coincidentally, the areas of low-moderate social vulnerability are adjacent to those of
401 low vulnerability. This reveals the homogeneous nature of income concentration in
402 Goiéania. It can also be observed that the gradual separation of the central portion south
403 reflects increased vulnerability.

404 The moderate to high vulnerability class represents a transition towards worrying
405 living conditions for residents, while the high vulnerability class indicates the worst di-
406 agnosed conditions. Such classes represent less access to quality housing and sanitation
407 equipment, potentially lower incomes, and below-average educational rates.

408 Lastly, it is worth noting that social vulnerability increases towards the north and
409 west of the municipality, indicating that the central nucleus of Goiania shows a concen-
410 tration of wealth and better living standards. As one moves away from this nucleus, the
411 population's living conditions deteriorate.

412 3.3. Priority Areas for Urban Afforestation

413 Considering that urban forests and green spaces represent an essential ecosystem
414 services provider, the environmental justice promoted by a city with greater equity of
415 access to afforestation also reflects an increase in the quality of life of its inhabitants.
416 When afforestation projects also take socioeconomic aspects into account, we can say that
417 we are closer to fully achieving what the EPA (2022) understands as environmental jus-
418 tice [62]. In turn, environmental justice takes into account fair treatment of the population
419 with significant involvement of different communities, regardless of color, origin, race, or
420 income in the development, implementation, and application of environmental policies.
421 The map of priority areas for urban afforestation (Fig. 5) had precisely this objective by
422 conceiving a cartographic product that allows guiding the implementation of public
423 policies both for urban afforestation and for the promotion of socioeconomic develop-
424 ment. Thus, Fig. 5 presents the final results obtained in this research, spatially indicating
425 four classes/levels of prioritization for urban afforestation projects in the TPUs of Goia-
426 nia, relying on the spatial analysis of the relationship between urban greening and social
427 vulnerability assessed in these units.

428 Table S1 (Supplementary Material) shows, for each TPU, the values of the indicators
429 used to calculate the social vulnerability index. The first column of Table S1 indicates the
430 degree of afforestation priority, and the cells of this column are colored following the
431 legend of Figure 5, namely red for high priority, yellow for moderate to high priority,

432 light green for moderate to low priority, and dark green for low priority.



Forests 2025, 16, x FOR PEER REVIEW 15 of 27

5
'

Priority areas for urban afforestation

- Urban Greening
B Lo Priority

Low to Moderate Priority

| Moderate to High Priority

B High Priority

km

0153 6 12
433 g
434 Figure 5. Map of the priority areas for urban afforestation in Goiania, Brazil. TPU 63 accounts for
435 rural areas scattered within the city boundaries.
436 The lowest priority areas for urban afforestation (dark green TPUs in Fig. 5) corre-
437 spond to places of low social vulnerability and high access to ecosystem services pro-
438 moted by urban afforestation, representing an ideal scenario of environmental justice
439 combined with excellent living conditions for the average local population. However,
440 zones like these can be considered outliers in the municipality of Goiania, as well as for
441 other Brazilian municipalities, reflecting the enormous socio-environmental inequalities
442 historically observed in the country. This argument is valid in Goidnia as only 5 TPUs
443 (7% of the total) present these better conditions, namely: Autédromo or Parque Lozandes
444 (29), Jao (34), Goiania II (51), Aldeia do Vale (61), and the district of Vila Rica (64), where
445 all of them have high-standard condominiums with heightened social indicators in ad-
446 dition to containing green areas notably used to advertise the better quality of life of these
447 developments.
448 The moderate to low priority areas (light green TPUs in Fig. 5) indicate a positive
449 relationship between the population's living conditions and the presence of urban
450 greening. In general, they represent the relationship of areas with moderate to low social
451 vulnerability and more than 20% of urban forests and green spaces. For the low and

452 moderate to low priorities, the recommendation is that actions should be implemented to
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453 maintain the vegetation quality, mainly aiming to guarantee the consistency of social and
454 environmental equity already diagnosed in these locations. However, in the TPUs Vera
455 Cruz (45) and Jardim Petrépolis (46), despite the number of urban forests and green are-
456 as, public policies must be implemented to reduce the social vulnerability of the popula-
457 tion.

458 The moderate to high priority class (yellow TPUs in Fig. 5) shows areas where the
459 ecosystem services provided by urban greening are incipient, mainly due to the absence
460 of green areas. It is feasible to divide the 25 TPUs belonging to this class into two groups:
461 an initial group that corresponds to places with good social indexes, but with very low
462 greening coverage that renders the provision of ecosystem services unfeasible; and a se-
463 cond group that refers to places where there is a balance between low afforestation and
464 low social indicators, located on the outskirts of the municipality, where the presence of
465 more urban forests and green spaces can effectively contribute to improving the quality
466 of life. For this class, it is recommended that the actions should be conceived according to
467 the specific characteristics of the two groups mentioned above, aiming at a greater effec-
468 tiveness of public initiatives.

469 In the first group, composed of TPUs such as Jardim América, Cidade Jardim,
470 Coimbra, Central, Marista, Leste Universitario, Bueno, Nova Suica, Parque Amazdnia,
471 Jardim Atlantico, Campinas, and Parque Oeste Industrial, projects should be imple-
472 mented primarily focusing on urban afforestation. In turn, in the second group, which
473 covers TPUs such as Aeroviarios, Novo Horizonte, Celina Park, Capuava, and Urias
474 Magalhaes, joint efforts are needed towards afforestation and social development, aiming
475 to minimize the identified injustices and increase the provision of local ecosystem ser-
476 vices. However, two TPUs (Veracruz - 45 and Jardim Petropolis - 46) presented charac-
477 teristics that differ from the standard. They were classified as moderate to high vulnera-
478 bility but contain high greening coverage (>30%), which guarantees ecosystem services
479 that increase the local quality of life. Both of them comprise patches or urban forests
480 within its boundaries, but they present poor socioeconomic indicators, and hence, public
481 policies must be implemented focusing to reduce the social vulnerability of their popu-
482 lation as a priority.

483 We can consider the areas diagnosed with the highest priority for urban afforesta-
484 tion projects (red TPUs in Fig. 5) as being those with greater environmental injustice. In
485 these areas, there is less access for the resident population to the ecosystem services
486 promoted by urban forests and green spaces combined with greater social vulnerability
487 in terms of income, housing, and access to basic services. In total, 14 out of the 64 TPUs in
488 Goiania have this high level of priority (21.8%). The TPUs in this class are Finsocial, Jar-
489 dim Europa, Santo Hilario, Mutirao, Caravelas, Parque Santa Rita, Jodo Braz, Vila Rizzo,
490 Parque Bom Jesus, Vila Regina, Candida de Morais, Santa Genoveva International Air-
491 port, Chdcaras Sao Joaquim, and Jardim Primavera. Therefore, in these 14 TPUs, the
492 pressing need for actions by municipal public authorities to mitigate inequity in the ac-
493 cess to environmental, social, and landscape benefits promoted by urban greening is
494 evident. It can be noted that all of these TPUs are located in peripheral areas of the mu-
495 nicipality. Their diagnosis alone indicates a very high social and environmental inequal-
496 ity, corroborated by the fact that they present similar characteristics: low greening cov-
497 erage and high or moderate to high social vulnerability.

498 Fig. 6 illustrates the percentage of occurrence of each priority class (by the total
499 number of TPUs). It shows that 7.8% of the total TPUs have low priority, 28.2% moderate
500 to low priority, 42.2% moderate to high priority, and 21.8% high priority. From this
501 finding, it is important to highlight that even though it is considered one of the greenest
502 cities in Brazil [50], Goiania still has 64% of its total TPUs in the moderate to high and

503 high classes of priority need for afforestation. In this context, the increase in vegetation
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cover, mainly in the TPUs of the moderate and high priority categories, would result in
effective benefits to the health, well-being, and comfort of the residents in these regions.

Moderate to High

42.2%

Moderate to Low High

Low

Figure 6. Percentage of occurrence of each priority class in the TPUs of Goiania, Brazil.

4. Discussion

As shown in the initial results of this study, the municipality of Goiania presents a
strong correlation between income and afforestation, where the higher the income of a
sector, the greater its afforestation, demonstrating a severe concentration of income. The
phenomenon of income concentration observed in Goiania was also reported in other
studies, such as those by [63,64], which discussed how income concentration extends
beyond material wealth and is also reflected in racial and urban injustices within the
municipality. In this respect, the work of [34] discusses the inequity of urban greening in
cities from the point of view of discrimination and marginalization based on factors like
race, ethnicity, gender, sexual orientation, disability, and class. This is supported by [37],
who affirm that for the study of urban green spaces, issues of environmental justice relate
to the “right to the city” debate, raising the question of whose city it is.

In addition to the concentration of afforestation by income, we observed that the
intense urbanization of Goiania resulted in a lack of afforestation in the central area of the
municipality seat. Other studies that reveal the decrease in the presence of urban green-
ing in areas close to large urban centers and, therefore, in the quality of ecosystem ser-
vices, have already been conducted by other authors, such as [65,66]. This demonstrates
that this is not a unique trend in the city of Goiania. Furthermore, [67] already empha-
sized the importance of analyzing the spatial arrangement of urban networks, as land use
and green coverage are fundamental elements for understanding global climate change,
terrestrial ecosystem processes, and hydrological and biogeochemical cycles.

Regarding the mapping of socio-economic vulnerability in Goiania, we identified
that the areas of greatest vulnerability are spatially concentrated in a homogeneous
manner, mainly in the most peripheral areas of the municipality, also revealing a pattern
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532 of income concentration. The argument proposed by [68] helps to understand the con-
533 centration of the lowest vulnerabilities in specific areas of the city. This author affirmed
534 that the process of valorization of TPUs located further south of Goiania occurred thanks
535 to emblematic constructions implemented in the region in the 1970s and 1980s (e.g., the
536 International Racetrack of Goiania, the Serra Dourada Soccer Stadium, and the
537 high-standard Flamboyant Shopping Center. This argument can also be expanded to
538 TPU 61 (Aldeia do Vale), which includes one of the most luxurious residential condo-
539 miniums in the city, a factor that explains why it is the TPU with the lowest vulnerability,
540 most isolated from the others. It is worth mentioning that all of these projects are in TPUs
541 diagnosed as of low vulnerability, indicating the mapping methodology's effectiveness.
542 Furthermore, [63] indicates that the verticalization phenomenon in the form of luxury
543 constructions occurred in these less vulnerable TPUs. This phenomenon also reflects the
544 high-income concentration in such TPUs, mainly because they host many high-income
545 families in small areas of the municipality. This scenario is also related to an argument
546 raised by [69], who states that the urban structuring and verticalization of these regions
547 were the main factors that promoted land appreciation, something that reinforced the
548 idea of a noble place in the citizens” imagination.

549 On the other hand, the most vulnerable areas also indicate poorer conditions for the
550 population to access quality housing, basic sanitation, and high-level education. In this
551 context, [70] state that such urban problems are strongly connected to the economic sys-
552 tem, in which wealth production processes are linked to processes of destruction of nat-
553 ural ecosystems and precarious working conditions that lead to unemployment, un-
554 deremployment, poverty, social risks, and vulnerabilities.

555 As shown in Fig. 5, 33 of the 64 TPUs analyzed are contained in these worrying so-
556 cial conditions (moderate to high and high vulnerability). They are geographically lo-
557 cated in a context of spatial “peripheralization’, a phenomenon resulting from the diffi-
558 culties of lower-income residents in accessing better employment, education, and hous-
559 ing opportunities [71]. This process is not exclusive to Goiania, as demonstrated by
560 [71,72], who report the occurrence of peripheralization also in other Brazilian metropo-
561 lises, such as Curitiba and Sao Paulo. This factor was also diagnosed by [70], who, even
562 using a different social vulnerability methodology, found very similar results, especially
563 in the case of the growing vulnerability in the municipality of Trindade (west of Goiania).
564 For example, [73] noted that as the Goids metropolis expanded and its urban fabric was
565 progressively fragmented, a large part of the population (generally the poorest and most
566 vulnerable) was displaced towards the outskirts, a movement that made the control of
567 urban space by current planning mechanisms based on rationality and functionality in-
568 effective. This historical spatial configuration is still reflected today in the dynamics of
569 local social vulnerability.

570 The mapping of areas for urban afforestation demonstrated that only 5 TPUs present
571 the best possible conditions in terms of low social vulnerability and high urban forest
572 index, revealing evident territorial inequalities. Corroborating this result, [74] analyzed
573 socio-spatial and environmental variables and delimited these five regions as the most
574 privileged in Goiania, both in the social aspect and in environmental terms, given the
575 coexistence of their residents with urban forests and green spaces. In several areas with
576 large urban forest concentrations, it is noted that high-rise real estate developments, such
577 as residential condominiums, utilize the green areas as a marketing strategy associated
578 with the sustainability appeal to enhance their products, as reported by [61].

579 By stating that the production of urban space responds to the logic of capital that
580 transforms land into merchandise, [75] makes important notes about real estate specula-
581 tion and appreciation based on agents, such as shopping centers and commercial spaces,

582 which overvalue certain locations in a city and limit democratic access based on the in-
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583 habitants’ purchasing power. From this perspective, the results diagnosed for Goiania
584 indicate that urban forests and green areas can also enter the hall of speculative agents
585 and indicators of better living conditions for the population that has greater access to
586 their ecosystem services.

587 Thus, afforestation projects, in addition to prioritizing the provision of ecosystem
588 services to the population, ought to be wisely conceived and implemented to avoid un-
589 desirable land appreciation without concerns about environmental quality, a phenome-
590 non that occurs in Goidnia, as mentioned by [61]. [76] showed that the process of urban
591 afforestation in Goiania would have an impact on varied ecosystem services, and affor-
592 estation in two different microclimatic conditions in the municipality would contribute to
593 the reduction in temperature and increase in relative humidity. In addition, they found
594 that temperature, direct light, and wind speed were lower in areas containing green
595 spaces than in areas without them.

596 Regarding municipal public policies, the Municipal Urban Afforestation Plan [77]
597 indicates that strategic afforestation planning was initially carried out for 70 randomly
598 chosen census tracts, contained within 16 neighborhoods (or TPUs) in Goiania, namely
599 Aeroporto, Bela Vista, Bueno, Campinas, Centro, Centro Oeste, Coimbra, Aerovidrios,
600 Jardim América, Marista, Nova Suiga, Oeste, Pedro Ludovico, Serrinha, Sul, and Univer-
601 sitario. Out of these 16 units, only one was identified in our study as having high priority,
602 a dissonance that raises the question of whether or not the strategic planning of the Mu-
603 nicipal Plan took into account factors of environmental injustice and social vulnerability
604 regarding the access to ecosystem services provided by urban greening in its action pro-
605 tocols. As explained by [78], inefficient environmental management regarding the urban
606 afforestation process in Goiania is not a recent phenomenon, dating back to the beginning
607 of the city's planning, a factor that resulted in a low frequency of native species and high
608 use of exotic species. Furthermore, [79] highlighted that the spatial configuration of green
609 spaces in the urban area of Goiania outlined over the years reproduces a scenario of low
610 connectivity among forest fragments, a factor that can hinder or prevent the provision of
611 ecosystem services.

612 Finally, from the perspective of public policies, the evidence demonstrates the ur-
613 gency of formulating and applying more effective and efficient strategies to combat social
614 inequalities and improve the environmental quality of cities, especially in large world
615 metropolises [80]. In the specific context of our study area, for high priority TPUs, it is
616 recommended effective intervention by municipal public authorities in the implementa-
617 tion of urban afforestation projects in compliance with technical and methodological
618 regulations. Sound initiatives are able to preserve the long-term quality and durability of
619 planted species and the proposition and implementation of social mitiga-
620 tion/compensation actions that ensure a higher quality of life for its residents, mainly
621 concerning the aspects evaluated in this study: education, income, housing, and sanita-
622 tion. It is worth mentioning that afforestation projects in urban environments are crucial
623 for meeting SDG 11 of the 2030 Agenda. However, to guarantee the provision of essential
624 ecosystem services, it is necessary to implement efficient environmental planning and
625 management processes on a long-term basis, where the input data regarding socioeco-
626 nomic indicators and urban greening mapping are continuously updated throughout
627 time. This has been reported in several studies, such as [30,78,81,82].

628

629 5. Theoretical and Political Implications

630 This research conceived a methodological protocol for assessing classes of priority
631 for urban afforestation based on the joint analysis of urban greening and socioeconomic

632 data, this later expressed by a social vulnerability index constructed with indicators ex-
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633 tracted from the national census. Our approach has the differential of relying on open
634 access satellite imagery with high spatial resolution, which represents an opportunity for
635 municipal leaders to base their decisions on free and detailed urban greening data.

636 Regarding the characteristics of priority areas for afforestation, taking into account
637 the percentage of urban greening and social conditions, it is clear that the municipality
638 still needs to enhance its Municipal Urban Afforestation Plan in a balanced way, since out
639 of the 64 TPUs, only 5 (five) presented low priority, that is, good social conditions com-
640 bined with satisfactory greening coverage. Moreover, the spatial distribution of priority
641 zones for afforestation projects reinforces the concern about the environmental injustice
642 observed in Goiania. Except for TPU Jardim Europa (39), all other TPUs classified as high
643 priority are in the farthest locations and distant from the central nucleus of the munici-
644 pality, proving that the process of peripheralization of the low-income population was
645 accompanied by less access to better living conditions and ecosystem services provided
646 by urban forests and green spaces.

647 It is expected that the results obtained here can contribute to the process of sus-
648 tainable territorial planning in Goiania and can also be able of reinforcing the democra-
649 tization of access to environmental benefits. Furthermore, it is as well expected they can
650 reduce socio-environmental inequalities and injustices, in addition to increasing the
651 well-being of the local population and can contribute to the fulfillment of the sustainable
652 development goals proposed by the UN Agenda 2030. In addition to that, we hope to
653 encourage the dissemination of the concept of urban greening as an essential ecosystem
654 services provider in the context of environmental justice to other studies at a municipal
655 scale that consider the disparities among TPUs (neighborhoods), thus aiming to
656 strengthen sound territorial planning processes and, consequently, enhancing initiatives
657 for more sustainable and equal development to combat climate change.

658

659 6. Limitations and Directions for Future Work

660 We ought though to acknowledge some limitations of this research. Initially, we
661 must say that our study did not consider the population’s accessibility to urban forests
662 and green spaces in terms of walkability metrics and public transportation availability. It
663 would be ideal to consider the safe and easy access of the different social and age groups
664 to such areas. Another shortcoming relates to the fact that the maintenance and usability
665 conditions of the urban greening infrastructure in Goiania have not been assessed, e.g.,
666 presence of outdoor fitness equipment, leisure and recreational areas, sports fields, sen-
667 sory gardens, among other things. These points should be addressed in further devel-
668 opments of this work.

669 Based on the findings of this study, several recommendations for future research can
670 be made. First, expanding the geoenvironmental model to incorporate additional varia-
671 bles beyond social vulnerability —such as air quality, temperature regulation, and bio-
672 diversity —would offer a more comprehensive understanding of the benefits provided by
673 urban forests and green spaces. This would facilitate a more nuanced prioritization of
674 areas for afforestation efforts. Furthermore, the application of this model to other cities
675 with differing urban layouts and socioeconomic conditions could help validate its effec-
676 tiveness and adaptability, providing valuable insights for urban planners in diverse
677 contexts.

678 Additionally, future research should consider longitudinal studies that assess the
679 long-term impacts of newly implemented afforestation projects in identified priority ar-
680 eas. By monitoring changes in social vulnerability indicators and ecosystem services over
681 time, researchers could better evaluate the success of urban greening interventions in

682 improving environmental justice. This approach would also contribute to refining the
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683 model by incorporating real-world feedback and adjusting strategies to ensure more eq-
684 uitable access to urban green spaces across all social groups.

685

686 7. Conclusions

687 The spatial configuration of the distribution of forests and green spaces in Goiania
688 demonstrated that the more central a TPU is, the lower its amount of urban greening.
689 Additionally, we identified that all 21 TPUs that had more than 20% of greening coverage
690 are located in peripheral regions, and it is worth noting that 5 (five) of which correspond
691 to areas of luxury condominiums where the presence of vegetation is a means of over-
692 valuing the housing units.

693 In a diverse way, the social vulnerability mapping was characterized by a periph-
694 eralization of the worst indices, where the further away a TPU is from the central city
695 core, the greater the vulnerability of its residents in terms of access to better living con-
696 ditions. Such an unequal distribution of social vulnerability reflects Goiania’s inequity
697 regarding the access to income, education, and housing for its residents. However, the
698 spatial representation of this inequity, as conducted in this research, may support local
699 decision makers in conceiving integrated plans designed to tackle such problems.

700 It is important to highlight that until the production and writing of this study, the
701 results of the 2022 National Census disaggregated at a scale of census tracts had not yet
702 been released. The delay in the collection and dissemination of Brazil's census data, be-
703 sides being a limiting factor in the performed analyses, makes it difficult to produce an
704 up-to-date diagnosis of the Brazilian population. This scenario reduces the consistency
705 and effectiveness of public policies aimed at the country's social and economic devel-
706 opment, mainly affecting the poorest and most vulnerable populations.

707
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Sao José dos Campos, 11 de agosto de 2025
Ao Servico de Programacao e Acompanhamento Orcamentario (SEPOR)

Assunto: Retificacdo da RC DIOTG-009/2025
Processo SEI: 01340.004230/2025-16

Em atencdo a solicitacdo de publicagdo de artigo, conforme Requisi¢cdo de Compras DIOTG-009/2025-RC
(13037816), informo que, onde se |é Item de despesa: 272, leia-se ltem de despesa: 275.

Atenciosamente,

(Assinado eletronicamente)
Karine Reis Ferreira Gomes
Chefe da Divisao de Observagao da Terra e Geoinformatica (DIOTG)
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CONDICOES DE FORNECIMENTO

1. OBJETO

Publicacdo do artigo cientifico “Mapping priority areas for urban afforestation based on the relationship
between urban greening and social vulnerability indicators”

2. OBJETIVO

Divulgacao de trabalhos cientificos da Divisdo de Observag¢do da Terra e Geoinformatica - DIOTG

3. JUSTIFICATIVA

A requisicdo de compra mencionada trata-se do pagamento de publicacdo do artigo cientifico intitulado
"Mapping priority areas for urban afforestation based on the relationship between urban greening and
social vulnerability indicators", de autoria de Jodo Vitor Guerrero, Elton Vicente Escobar-Silva, Claudia
Maria de Almeida, Daniel Caiche, Alex Mota dos Santos, Fabrizia Gioppo Nunes, na revista Forests.

Considerando que a obra é resultado de trabalho de pesquisa, registramos a importancia da publicacdo
gue serd veiculada no meio cientifico nacional e internacional, cumprindo assim nossa missao
institucional que é gerar e transmitir conhecimento técnico e cientifico de alta qualidade
em sensoriamento remoto e suas aplicacdes em beneficio da sociedade.

4. FORMA DE PAGAMENTO

100% apds a execugao dos servigos.

5. PREVISAO NO PLANO DE CONTRATACOES ANUAL

O objeto da contratacdo estd previsto no Plano de Contratacdes Anual 2025, conforme detalhamento a
seguir:

ID PCA no PNCP: 01263896000164-0-000008/2025;

Data de publicacdo no PNCP: 10/05/2024;

Id do item no PCA: 951;

Classe/Grupo: 891 - SERVICOS DE REPRODUCAO, PUBLICACAO E IMPRESSAO;
Identificador da Futura Contratacdo: 240106-226/2025;

Elaborado por:

(Assinado Eletronicamente)
Claudia Maria de Almeida
Divisdao de Observacao da Terra e Geoinformatica
SIAPE 1466082

Revisado por:



(Assinado eletronicamente)
Karine Reis Ferreira Gomes
Chefe da Divisdo de Observacao da Terra e Geoinformatica (DIOTG)
SIAPE: 1357219

Aprovado por:

(Assinado Eletronicamente)
José Antonio Aravéquia
Coordenador Geral de Ciéncias da Terra - CGCT
SIAPE: 1093291
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assinatura

| eletrénica de novembro de 2020.

—

eil Documento assinado eletronicamente por Karine Reis Ferreira Gomes, Chefe da Divisdo de
;ﬂ_‘imm‘:‘ L‘ily Observacgdo da Terra e Geoinformatica, em 20/08/2025, as 13:58 (horario oficial de Brasilia), com
| eletrénica fundamento no § 32 do art. 42 do Decreto n® 10.543, de 13 de novembro de 2020.

— =
eil Documento assinado eletronicamente por José Antonio Aravéquia, Coordenador-Geral de Ciéncias
2 - L‘lly da Terra, em 20/08/2025, as 15:48 (horario oficial de Brasilia), com fundamento no § 32 do art. 42 do

assinatura

| eletrénica Decreto n? 10.543, de 13 de novembro de 2020.

o g A autenticidade deste documento pode ser conferida no site https://sei.mcti.gov.br/verifica.html,
Yl informando o cédigo verificador 13067605 e o cddigo CRC 271B1213.
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MINISTERIO DA
CIENCIA, TECNOLOGIA
E INOVACAO

INSTITUTO NACIONAL DE PESQUISAS ESPACIAIS
Instituto Nacional de Pesquisas Espaciais
Coordenacgao-Geral de Gestao Organizacional
Coordenagao de Administracao
Servico de Compras, Recebimento e Importacao
Grupo de Instrug¢ao Processual

Memorando n2 11451/2025/INPE

Ao Senhor Amarildo José Pereira - SECAC

Assunto: Publicacdo de Artigo Cientifico

Considerando a duvida exarada quanto a correta instru¢do para o prosseguimento da Requisicao de
Compras n2 DIOTG-009/2025 (Publicacdo de Artigo Cientifico), solicitamos desse Setor de Capacitacdo por
Competéncias - SECAC, andlise e manifestagdao quanto ao referido objeto, se serd atendido através do
formulario INPE-012 - "Solicitacdo de Capacitacdo" ou por via de Requisicdo de Compras ora apresentada
nos autos.

Atenciosamente,

(assinado eletronicamente)
José Aristeu de Souza Ruas
Chefe do Servico de Compras, Recebimento e Importagao - SECRI
SIAPE 664036

eil Documento assinado eletronicamente por José Aristeu de Souza Ruas, Chefe do Servico de Compras,
;g'mm':. flly Recebimento e Importagdo, em 22/08/2025, as 15:48 (horario oficial de Brasilia), com fundamento
eletrénica no § 32 do art. 42 do Decreto n2 10.543, de 13 de novembro de 2020.

Ao A autenticidade deste documento pode ser conferida no site https://sei.mcti.gov.br/verifica.html,
F* informando o cédigo verificador 13079849 e o cddigo CRC BOFEB573.
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MINISTERIO DA
CIENCIA, TECNOLOGIA
E INOVACAO

INSTITUTO NACIONAL DE PESQUISAS ESPACIAIS
Instituto Nacional de Pesquisas Espaciais
Coordenacao de Ensino, Pesquisa e Extensao
Divisao de Extensdo e Capacitacao
Setor de Capacitagdo por Competéncias

Memorando n2 11532/2025/INPE
Sao José dos Campos, 28 de agosto de 2025

Ao Senhor Chefe do Servigo de Compras, Recebimento e Importacao - SECRI

Assunto: Publicacdo de Artigo Cientifico

Em atencdo ao Memorando n2 11451/2025/INPE (SEl n2 13079849), apds analise dos documentos do
processo 01340.004230/2025-16, esta Divisdo de Extensdo e Capacitacdo (DIEXC) constatou que ndo se
trata de inscricdo em evento no qual da direito a publicacdo de artigo. Trata-se somente do pagamento de
publicagdo de artigo cientifico, podendo ser atendido via Requisicdo de Compras DIOTG-009/2025-
RC (SEI n2 13037816).

Atenciosamente,

(assinado eletronicamente)

Priscilla Sousa Frigi Raimundi
Chefe da Divisdo de Extensdo e Capacitacao - DIEXC
SIAPE 1488911

eil Documento assinado eletronicamente por Priscilla Sousa Frigi Raimundi, Chefe da Divisao de
;g'imm':. L‘lly Extensdo e Capacitagdo, em 25/08/2025, as 09:46 (horario oficial de Brasilia), com fundamento no §
eletrénica 32 do art. 42 do Decreto n? 10.543, de 13 de novembro de 2020.

Anexos

N3o Possui.

Referéncia: Processo n? 01340.004230/2025-16 SEI-INPE n2 13083613
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Status

ASSINADO

Outras informacoes

. Nimero da
Categoria N
Contratacao

V - prestacdo de servigos, inclusive os técnico-profissionais especializados/Trabalho técnico, cientifico
ou artistico

1. OBJETO DA CONTRATACAO DIRETA
DISPENSA ELETRONICA
MINISTERIO DA CIENCIA, TECNOLOGIA E INOVAGAO - MCTI
INSTITUTO NACIONAL DE PESQUISAS ESPACIAIS - INPE
AVISO DE CONTRATAGAO DIRETA N° 90078/2025

(Processo Administrativo n.° 01340.004230/2025-16)

UASG 240106

Atualizado em

26/08/2025 11:06 (v
0.4)

Processo
Administrativo

01340.004230/2025-16

Torna-se publico que o MINISTERIO DA CIENCIA, TECNOLOGIA E INOVACAO - MCTI, por meio do INSTITUTO
NACIONAL DE PESQUISAS ESPACIAIS - INPE, realizara Dispensa Eletrénica, com critério de julgamento menor
preco, na hipétese do art. 75, inciso I, nos termos da Lei n.° 14.133, de 1° de abril de 2021, da Instru¢do Normativa

Seges/ME n° 67, de 2021, e demais normas aplicaveis.

Data da sessao: Sem disputa
Horario da Fase de Lances: Sem disputa

Link: www.gov.br/compras/pt-br/acesso-a-informacao/consulta-detalhada.

Critério de Julgamento: menor preco

OBJETO

Camara Nacional de Modelos de Licitagdes e Contratos - CNMLC/CGU/AGU
Aviso de Contratacdo Direta — Lei n° 14.133/21 e IN SEGES/ME n° 67/2021
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1.1. O objeto do presente procedimento é a escolha da proposta mais vantajosa para a contratacdo, por dispensa de
licitacdo, de publicacao do artigo cientifico "Mapping priority areas for urban afforestation based on the relationship
between urban greening and social vulnerability indicators", conforme condi¢cdes, quantidades e exigéncias
estabelecidas neste Aviso de Contratacdo Direta e seus anexos.

1.2. Havendo mais de um item, faculta-se ao fornecedor a participagdo em quantos forem de seu interesse.

1.3. O critério de julgamento adotado sera 0 menor preco, observadas as exigéncias contidas neste Aviso de
Contratacdo Direta e seus Anexos quanto as especificacdes do objeto.

2. REGISTRO DE PRECOS

2.1. N&o se aplica.

3. PARTICIPACAO NA DISPENSA ELETRONICA

3.1. A participacé@o na presente dispensa eletrénica ocorrerd por meio do Sistema de Dispensa Eletronica, ferramenta
informatizada integrante do Sistema de Compras do Governo Federal — Compras.gov.br, disponivel no Portal de
Compras do Governo Federal, no endereco eletrébnico www.gov.br/compras.

3.1.1. O procedimento sera divulgado no Compras.gov.br e no Portal Nacional de Contratacdes Publicas -
PNCP, e encaminhado automaticamente aos fornecedores registrados no Sistema de Registro Cadastral
Unificado - Sicaf, por mensagem eletrdnica, na correspondente linha de fornecimento que pretende atender.

3.1.2. O Compras.gov.br podera ser acessado pela web ou pelo aplicativo Compras.gov.br.

3.1.3. O fornecedor € o responsavel por qualquer transacao efetuada diretamente ou por seu representante no
Sistema de Dispensa Eletrdnica, nao cabendo ao provedor do Sistema ou ao 6rgdo entidade promotor do
procedimento a responsabilidade por eventuais danos decorrentes de uso indevido da senha, ainda que por
terceiros ndo autorizados.

3.2. Nao poderao participar desta dispensa de licitagdo os fornecedores:
3.2.1. que ndo atendam as condi¢des deste Aviso de Contratacdo Direta e seu(s) anexo(s);

3.2.2. estrangeiros que ndo tenham representacéo legal no Brasil com poderes expressos para receber citacao
e responder administrativa ou judicialmente;

3.2.3. que se enquadrem nas seguintes vedagoes:

a) autor do anteprojeto, do projeto basico ou do projeto executivo, pessoa fisica ou juridica, quando a
contratacdo versar sobre obra, servicos ou fornecimento de bens a ele relacionados;

b) empresa, isoladamente ou em consércio, responsavel pela elaboracdo do projeto basico ou do projeto
executivo, ou empresa da qual o autor do projeto seja dirigente, gerente, controlador, acionista ou detentor de
mais de 5% (cinco por cento) do capital com direito a voto, responsavel técnico ou subcontratado, quando a
contratacdo versar sobre obra, servicos ou fornecimento de bens a ela necessarios;

c) pessoa fisica ou juridica que se encontre, ao tempo da contratacdo, impossibilitada de contratar em
decorréncia de sang¢do que lhe foi imposta;

d) aquele que mantenha vinculo de natureza técnica, comercial, econdmica, financeira, trabalhista ou civil com
dirigente do 6rgdo ou entidade contratante ou com agente publico que desempenhe funcdo na dispensa de
licitacdo ou atue na fiscalizagdo ou na gestdo do contrato, ou que deles seja cénjuge, companheiro ou parente
em linha reta, colateral ou por afinidade, até o terceiro grau;
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e) empresas controladoras, controladas ou coligadas, nos termos da Lei n° 6.404, de 15 de dezembro de 1976,
concorrendo entre si;

f) pessoa fisica ou juridica que, nos 5 (cinco) anos anteriores a divulgacdo do aviso, tenha sido condenada
judicialmente, com transito em julgado, por exploracao de trabalho infantil, por submisséo de trabalhadores a
condi¢cdes analogas as de escravo ou por contratacdo de adolescentes nos casos vedados pela legislagéo
trabalhista.

3.2.3.1. Equiparam-se aos autores do projeto as empresas integrantes do mesmo grupo econémico;

3.2.3.2 O disposto na alinea “c” aplica-se também ao fornecedor que atue em substituicdo a outra
pessoa, fisica ou juridica, com o intuito de burlar a efetividade da sancéo a ela aplicada, inclusive a sua
controladora, controlada ou coligada, desde que devidamente comprovado o ilicito ou a utilizacdo
fraudulenta da personalidade juridica do fornecedor;

3.2.4. organizacgbes da Sociedade Civil de Interesse Publico - OSCIP, atuando nessa condi¢do (Acérddo n°® 746
/2014-TCU-Plenario); e

3.2.5. sociedades cooperativas.

3.3. Nao podera patrticipar, direta ou indiretamente, da dispensa eletrénica ou da execucao do contrato agente publico
do 6rgao ou entidade contratante, devendo ser observadas as situagdes que possam configurar conflito de interesses
no exercicio ou apos o exercicio do cargo ou emprego, nos termos da legislacao que disciplina a matéria, conforme §
1°do art. 9° da Lei n.° 14.133, de 2021.

4. INGRESSO NA DISPENSA ELETRONICA E CADASTRAMENTO DA PROPOSTA
INICIAL

4.1. O ingresso do fornecedor na disputa da dispensa eletrbnica ocorrerd com o cadastramento de sua proposta
inicial, na forma deste item.

4.2. O fornecedor interessado, apos a divulgacdo do Aviso de Contratacdo Direta, encaminhara, exclusivamente por
meio do Sistema de Dispensa Eletrdnica, a proposta com a descri¢cdo do objeto ofertado, a marca do produto, quando
for o caso, e 0 preco ou o desconto, até a data e o horario estabelecidos para abertura do procedimento.

4.3. Todas as especificagdes do objeto contidas na proposta, em especial o preco ou o desconto ofertados, vinculam
a Contratada.

4.4. Nos valores propostos estardo inclusos todos 0s custos operacionais, encargos previdenciarios, trabalhistas,
tributarios, comerciais e quaisquer outros que incidam direta ou indiretamente na execugéo do objeto;

4.4.1. A proposta devera conter declaracdo de que compreende a integralidade dos custos para atendimento
dos direitos trabalhistas assegurados na Constituicdo Federal, nas leis trabalhistas, nas normas infralegais, nas
convencoOes coletivas de trabalho e nos termos de ajustamento de conduta vigentes na data de entrega das
propostas.

4.4.2. Os precos ofertados, tanto na proposta inicial, quanto na etapa de lances, serdo de exclusiva
responsabilidade do fornecedor, ndo |he assistindo o direito de pleitear qualquer alteracdo, sob alegacdo de
erro, omissao ou qualquer outro pretexto.

4.5. Se o regime tributario da empresa implicar o recolhimento de tributos em percentuais varidveis, a cotacao
adequada sera aquela correspondente a média dos efetivos recolhimentos da empresa nos Ultimos doze meses.

4.6. Independentemente do percentual do tributo que constar da planilha, no pagamento serdo retidos na fonte os
percentuais estabelecidos pela legislacéo vigente.

4.7. A apresentacdo das propostas implica obrigatoriedade do cumprimento das disposi¢cfes nelas contidas, em
conformidade com o que dispde o Projeto Béasico - Condigcbes de Fornecimento, assumindo o proponente o
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compromisso de executar 0s servicos nos seus termos, bem como de fornecer os materiais, equipamentos,
ferramentas e utensilios necesséarios, em quantidades e qualidades adequadas a perfeita execugao contratual,
promovendo, quando requerido, sua substituicao.

4.8. O prazo de validade da proposta nédo sera inferior a 60 (sessenta) dias, a contar da data de sua apresentagéo.

4.9. No cadastramento da proposta inicial, o fornecedor devera, também, assinalar Termo de Aceitacdo, em campo
proprio do sistema eletrénico, relativo as seguintes declaragdes:

4.9.1. que inexistem fatos impeditivos para sua habilitacdo no certame, ciente da obrigatoriedade de declarar
ocorréncias posteriores;

4.9.2. que esta ciente e concorda com as condi¢c8es contidas no Aviso de Contratacdo Direta e seus anexos;

4.9.3. que se responsabiliza pelas transacbes que forem efetuadas no sistema, assumindo-as como firmes e
verdadeiras;

4.9.4. que cumpre as exigéncias de reserva de cargos para pessoa com deficiéncia e para reabilitado da
Previdéncia Social, de que trata o art. 93 da Lei n°® 8.213/91.

4.9.5. que ndo emprega menor de 18 anos em trabalho noturno, perigoso ou insalubre e ndo emprega menor
de 16 anos, salvo menor, a partir de 14 anos, na condi¢do de aprendiz, nos termos do artigo 7°, XXXIII, da
Constituicao;

4.10. O fornecedor organizado em cooperativa devera declarar, ainda, em campo préprio do sistema eletrénico, que
cumpre 0s requisitos estabelecidos no artigo 16 da Lei n° 14.133, de 2021.

4.11. O fornecedor enquadrado como microempresa, empresa de pequeno porte ou sociedade cooperativa devera
declarar, ainda, em campo proéprio do sistema eletrdnico, que cumpre o0s requisitos estabelecidos no artigo 3° da Lei
Complementar n° 123, de 2006, estando apto a usufruir do tratamento favorecido estabelecido em seus arts. 42 a 49,
observado o disposto nos 88 1° ao 3° do art. 4°, da Lei n.° 14.133, de 2021.

5. FASE DE LANCES

5.1. A partir da data e horario estabelecidos neste Aviso de Contratacdo Direta, a sessao publica sera
automaticamente aberta pelo sistema para o envio de lances publicos e sucessivos, exclusivamente por meio do
sistema eletrénico, sendo encerrado no horario de finaliza¢8o de lances também ja previsto neste aviso.

5.2. Iniciada a etapa competitiva, os fornecedores deverdo encaminhar lances exclusivamente por meio de sistema
eletrdnico, sendo imediatamente informados do seu recebimento e do valor consignado no registro.

5.2.1 O lance devera ser ofertado pelo valor unitario do item.

5.3. O fornecedor somente podera oferecer valor inferior ou percentual de desconto superior ao Ultimo lance por ele
ofertado e registrado pelo sistema.

5.3.1. O fornecedor podera oferecer lances sucessivos iguais ou superiores ao lance que esteja vencendo o
certame, desde que inferiores ao menor por ele ofertado e registrado pelo sistema, sendo tais lances definidos
como “lances intermediarios” para os fins deste Aviso de Contratacao Direta.

5.3.2. O intervalo minimo de diferenca de valores ou percentuais entre os lances, que incidird tanto em relacao
aos lances intermediarios quanto em relacdo ao que cobrir a melhor oferta é de 0,5 % (meio por cento).

5.4. Havendo lances iguais ao menor ja ofertado, prevalecerd aquele que for recebido e registrado primeiro no
sistema.

5.5. Caso o fornecedor ndo apresente lances, concorrerd com o valor de sua proposta.
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5.6. Durante o procedimento, os fornecedores serdo informados, em tempo real, do valor do menor lance ou do maior
desconto registrado, vedada a identificacdo do fornecedor.

5.7. Imediatamente apds o término do prazo estabelecido para a fase de lances, havera o seu encerramento, com o
ordenamento e divulgagéo dos lances, pelo sistema, em ordem crescente de classificacao.

5.7.1. O encerramento da fase de lances ocorrera de forma automatica pontualmente no horario indicado, sem
qualquer possibilidade de prorrogacao e nao havendo tempo aleatério ou mecanismo similar.

6. JULGAMENTO E ACEITACAO DAS PROPOSTAS

6.1. Encerrada a fase de lances, quando a proposta do primeiro colocado permanecer acima do preco maximo ou
abaixo do desconto definido para a contratacao, o pregoeiro podera negociar condicfes mais vantajosas.

6.1.1. Neste caso, sera encaminhada contraproposta ao fornecedor que tenha apresentado o menor prego ou o
maior desconto, para que seja obtida a melhor proposta compativel em relacdo ao estipulado pela
Administracao.

6.1.2. A negociacao podera ser feita com os demais fornecedores classificados, exclusivamente por meio do
sistema, respeitada a ordem de classificagdo, quando o primeiro colocado, mesmo apds a negociacgéo, for
desclassificado em razdo de sua proposta permanecer acima do preco maximo ou abaixo do desconto definido
para a contratagao.

6.2. Em qualquer caso, concluida a negociacao, se houver, o resultado sera divulgado a todos e registrado na ata do
procedimento da dispensa eletrbnica, devendo esta ser anexada aos autos do processo de contratacao.

6.3. Constatada a compatibilidade entre o valor da proposta e o estipulado para a contratacédo, sera solicitado ao
fornecedor o envio da proposta adequada ao ultimo lance ofertado ou ao valor negociado, se for o caso,
acompanhada dos documentos complementares, quando necessarios.

6.4. Encerrada a etapa de negociagao, se houver, o pregoeiro verificara se o fornecedor provisoriamente classificado
em primeiro lugar atende as condi¢cdes de participacdo no certame, conforme previsto no art. 14 da Lei n° 14.133
/2021, legislacéo correlata e nos itens 3.3 e seguintes deste Aviso, especialmente quanto a existéncia de san¢cédo que
impeca a participacdo no processo de contratacdo direta ou a futura contratagdo, mediante a consulta aos seguintes
cadastros:

6.4.1. SICAF,;

6.4.2. Cadastro Nacional de Empresas Inidéneas e Suspensas - CEIS, mantido pela Controladoria-Geral da
Unido (https://www.portaltransparencia.gov.br/sancoes/ceis); e

6.4.3. Cadastro Nacional de Empresas Punidas — CNEP, mantido pela Controladoria-Geral da Uniéo
(https://www.portaltransparencia.gov.br/sancoes/cnep).

6.5. A consulta aos cadastros sera realizada em nome da empresa fornecedora e também de seu s6cio majoritario,
por forca da vedacgdo de que trata o artigo 12 da Lei n° 8.429, de 1992.

6.6. Caso conste na Consulta de Situacao do fornecedor a existéncia de Ocorréncias Impeditivas Indiretas, o 6rgéo
diligenciara para verificar se houve fraude por parte das empresas apontadas no Relatério de Ocorréncias Impeditivas
Indiretas. (IN n°® 3/2018, art. 29, caput)

6.6.1. A tentativa de burla ser& verificada por meio dos vinculos societarios, linhas de fornecimento similares,
dentre outros. (IN n° 3/2018, art. 29, 8§1°).

6.6.2. O fornecedor serd convocado para manifestacdo previamente a uma eventual desclassificacdo. (IN n® 3
/2018, art. 29, §2°).
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6.6.3. Constatada a existéncia de sanc¢do, o fornecedor sera reputado inabilitado, por falta de condicao de
participacao.

6.7. Verificadas as condi¢des de participagdo, 0 gestor examinara a proposta classificada em primeiro lugar quanto a
adequacéo ao objeto e a compatibilidade do preco em relacdo ao maximo estipulado para contratacdo neste Aviso de
Contratacéo Direta e em seus anexos.

6.8. Seréa desclassificada a proposta vencedora que:
6.8.1. contiver vicios insanaveis;
6.8.2. ndo obedecer as especificacfes técnicas pormenorizadas neste aviso ou em seus anexos;

6.8.3. apresentar precos inexequiveis ou que permanecerem acima do preco maximo definido para a
contratacéo;

6.8.4. ndo tiver sua exequibilidade demonstrada, quando exigido pela Administracao;

6.8.5. apresentar desconformidade com quaisquer outras exigéncias deste aviso ou seus anexos, desde que
insanavel.

6.9. Quando o fornecedor ndo conseguir comprovar que possui Ou possuira recursos suficientes para executar a
contento o objeto, sera considerada inexequivel a proposta de precos ou menor lance que:

6.9.1. for insuficiente para a cobertura dos custos da contratacdo, apresente precos global ou unitarios
simbdlicos, irrisérios ou de valor zero, incompativeis com os pre¢os dos insumos e salédrios de mercado,
acrescidos dos respectivos encargos, ainda que o ato convocatoério da dispensa nédo tenha estabelecido limites
minimos, exceto quando se referirem a materiais e instalacdes de propriedade do préprio fornecedor, para os
guais ele renuncie a parcela ou a totalidade da remuneracéo.

6.9.2. apresentar um ou mais valores da planilha de custo que sejam inferiores aqueles fixados em
instrumentos de carater normativo obrigatorio, tais como leis, medidas provisérias e convengdes coletivas de
trabalho vigentes.

6.10. Se houver indicios de inexequibilidade da proposta de preco, ou em caso da necessidade de esclarecimentos
complementares, poderao ser efetuadas diligéncias, para que o fornecedor comprove a exequibilidade da proposta.

6.11. Erros no preenchimento da planilha nad constituem motivo para a desclassificacad da proposta. A planilha
podera ser ajustada pelo fornecedor, no prazo indicado pelo sistema, desde que ndo haja majoracéo do preco.

6.11.1. O ajuste de que trata este dispositivo se limita a sanar erros ou falhas que néo alterem a substancia das
propostas;

6.11.2. Considera-se erro no preenchimento da planilha passivel de correcdo a indicacad de recolhimento de
impostos e contribuicoés na forma do Simples Nacional, quando ndo cabivel esse regime.

6.12. Para fins de analise da proposta quanto ao cumprimento das especificacdes do objeto, podera ser colhida a
manifestagéo escrita do setor requisitante do servico ou da area especializada no objeto.

6.13. Se a proposta ou lance vencedor for desclassificado, sera examinada a proposta ou lance subsequente, e,
assim sucessivamente, na ordem de classificacéo.

6.14. Havendo necessidade, a sessdo sera suspensa, informando-se no “chat” a nova data e horario para a sua
continuidade.

6.15. Encerrada a analise quanto a aceitacdo da proposta, serd iniciada a fase de habilitacdo, observado o disposto
neste Aviso de Contratacdo Direta.
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7. HABILITACAO

7.1. Os documentos a serem exigidos para fins de habilitacdo, nos termos dos arts. 62 a 70 da Lei n° 14.133, de
2021, constam do Termo de Referéncia e serdo solicitados do fornecedor mais bem classificado na fase de lances.

7.2. A habilitacdo dos fornecedores sera verificada por meio do SICAF, nos documentos por ele abrangidos.

7.2.1. E dever do fornecedor atualizar previamente as comprovacdes constantes do SICAF para que estejam
vigentes na data da abertura da sessao publica, ou encaminhar, quando solicitado, a respectiva documentacéao
atualizada.

7.2.2. O descumprimento do subitem acima implicara a inabilitagdo do fornecedor, exceto se a consulta aos
sitios eletrdnicos oficiais emissores de certiddes lograr éxito em encontrar a(s) certiddo(6es) valida(s).

7.3. Na hipotese de necessidade de envio de documentos complementares, indispensaveis a confirmacao dos ja
apresentados para a habilitagdo, ou de documentos ndo constantes do SICAF, o fornecedor serd convocado a
encaminha-los, em formato digital, por meio do sistema, no prazo de 02 (duas) horas, sob pena de inabilitacdo. (art.
19, § 39 da IN Seges/ME n° 67, de 2021).

7.4. Somente havera a necessidade de comprovacdo do preenchimento de requisitos mediante apresentacdo dos
documentos originais ndo-digitais quando houver duvida em relacdo a integridade do documento digital.

7.5. Néo serao aceitos documentos de habilitacdo com indicacdo de CNPJ/CPF diferentes, salvo aqueles legalmente
permitidos.

7.6. Se o fornecedor for a matriz, todos os documentos deverdo estar em nome da matriz, e se o fornecedor for a filial,
todos os documentos deverdo estar em nome da filial, exceto para atestados de capacidade técnica, e no caso
daqueles documentos que, pela prépria natureza, comprovadamente, forem emitidos somente em nome da matriz.

7.7. Serdo aceitos registros de CNPJ de fornecedor matriz e filial com diferengas de nimeros de documentos
pertinentes ao CND e ao CRF/FGTS, quando for comprovada a centralizagéo do recolhimento dessas contribuicdes.

7.8. Havendo necessidade de analisar minuciosamente os documentos exigidos, a sessdo sera suspensa, sendo
informada a nova data e horario para a sua continuidade.

7.9. Sera inabilitado o fornecedor que ndo comprovar sua habilitagdo, seja por nao apresentar quaisquer dos
documentos exigidos, ou apresenta-los em desacordo com o estabelecido neste Aviso de Contratagéo Direta.

7.9.1. Na hip6tese de o fornecedor ndo atender as exigéncias para a habilitacdo, o 6rgdo ou entidade
examinard a proposta subsequente, e assim sucessivamente, na ordem de classificacdo, até a apuragéo de
uma proposta que atenda as especificacfes do objeto e as condi¢gfes de habilitacdo.

7.10. Constatado o atendimento as exigéncias de habilitagédo, o fornecedor sera habilitado.

8. ATA DE REGISTRO DE PRECOS

8.1. Néo se aplica.

9. FORMACAO DO CADASTRO DE RESERVA

9.1. N&o se aplica.
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10. CONTRATACAO

10.1. Apd6s a homologacédo e adjudicacdo, caso se conclua pela contratacdo, sera firmado Termo de Contrato ou
emitido instrumento equivalente.

10.2. O adjudicatério tera o prazo de 05 (cinco) dias uteis, contados a partir da data de sua convocacdo, para
assinar o Termo de Contrato ou aceitar instrumento equivalente, conforme o caso (Nota de Empenho/Carta Contrato
/Autorizacdo), sob pena de decair o direito a contratacdo, sem prejuizo das sancdes previstas neste Aviso de
Contratacdo Direta.

10.2.1. Alternativamente a convocacao para comparecer perante o 6rgdo ou entidade para a assinatura do
Termo de Contrato, a Administracdo podera encaminha-lo para assinatura, mediante correspondéncia postal
com aviso de recebimento (AR), disponibilizacdo de acesso a sistema de processo eletrdnico para esse fim ou
outro meio eletronico, para que seja assinado e devolvido no prazo de 05 (cinco) dias Uteis, a contar da data
de seu recebimento ou da disponibilizacdo do acesso ao sistema de processo eletrbénico.

10.2.2. O prazo previsto no subitem anterior podera ser prorrogado, por igual periodo, por solicitacao justificada
do adjudicatario e aceita pela Administracao.

10.3. O Aceite da Nota de Empenho ou do instrumento equivalente, emitida ao fornecedor adjudicado, implica o
reconhecimento de que:

10.3.1. referida Nota esta substituindo o contrato, aplicando-se a relacdo de negocios ali estabelecida as
disposicdes da Lei n°® 14.133, de 2021,

10.3.2. a contratada se vincula a sua proposta e as previsdes contidas no Aviso de Contratacdo Direta e seus
anexos;

10.3.3. a contratada reconhece que as hip6teses de rescisdo sao aquelas previstas nos artigos 137 e 138 da
Lei n® 14.133, de 2021 e reconhece os direitos da Administragdo previstos nos artigos 137 a 139 da mesma Lei.

10.4. O prazo de vigéncia da contratacao é o estabelecido no Projeto Basico - Condi¢cdes de Fornecimento.

10.5. Na assinatura do contrato ou do instrumento equivalente sera exigida a comprovag¢do das condicdes de
habilitacdo e contratacdo consignadas neste aviso, que deverdo ser mantidas pelo fornecedor durante a vigéncia do
contrato.

11. INFRACOES E SANCOES ADMINISTRATIVAS

11.1. Comete infracdo administrativa o fornecedor que praticar quaisquer das hipdteses previstas no art. 155 da Lei
n® 14.133, de 2021, quais sejam:

11.1.1. dar causa a inexecucgao parcial do contrato;

11.1.2. dar causa a inexecucao parcial do contrato que cause grave dano a Administracdo, ao funcionamento
dos servigos publicos ou ao interesse coletivo;

11.1.3. dar causa a inexecucao total do contrato;
11.1.4. deixar de entregar a documentacao exigida para o certame;
11.1.5. ndo manter a proposta, salvo em decorréncia de fato superveniente devidamente justificado;

11.1.6. ndo celebrar o contrato ou ndo entregar a documentacgao exigida para a contratacéo, quando convocado
dentro do prazo de validade de sua proposta;
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11.1.7. ensejar o retardamento da execucdo ou da entrega do objeto da contratacdo direta sem motivo
justificado;

11.1.8. apresentar declaracdo ou documentacdo falsa exigida para o certame ou prestar declaracdo falsa
durante a dispensa eletrdnica ou a execug¢édo do contrato;

11.1.9. fraudar a dispensa eletrénica ou praticar ato fraudulento na execucéo do contrato;
11.1.10. comportar-se de modo inidéneo ou cometer fraude de qualquer natureza;

11.1.10.1. Considera-se comportamento iniddneo, entre outros, a declaracéo falsa quanto as condi¢des
de participacdo, quanto ao enquadramento como ME/EPP ou o conluio entre os fornecedores, em
qgualguer momento da dispensa, mesmo apos o encerramento da fase de lances.

11.1.11. praticar atos ilicitos com vistas a frustrar os objetivos deste certame.
11.1.12. praticar ato lesivo previsto no art. 5° da Lei n°® 12.846, de 1° de agosto de 2013.

11.2. O fornecedor que cometer qualquer das infragcdes discriminadas nos subitens anteriores ficara sujeito, sem
prejuizo da responsabilidade civil e criminal, as seguintes sancdes:

a) Adverténcia pela falta do subitem 11.1.1 deste Aviso de Contratacdo Direta, quando ndo se justificar a
imposicdo de penalidade mais grave;

b) Multa de 10% (dez por cento) sobre o valor estimado do(s) item(s) prejudicado(s) pela conduta do
fornecedor, por qualquer das infracdes dos subitens 11.1.1 a 11.1.12;

¢) Impedimento de licitar e contratar no ambito da Administragdo Publica direta e indireta do ente federativo que
tiver aplicado a sancéo, pelo prazo maximo de 3 (trés) anos, nos casos dos subitens 11.1.2 a 11.1.7 deste
Aviso de Contratacao Direta, quando nao se justificar a imposicéo de penalidade mais grave;

d) Declaracdo de inidoneidade para licitar ou contratar, que impedira o responséavel de licitar ou contratar no
ambito da Administracao Publica direta e indireta de todos os entes federativos, pelo prazo minimo de 3 (trés)
anos e maximo de 6 (seis) anos, nos casos dos subitens 11.1.8 a 11.1.12, bem como nos demais casos que
justifiquem a imposicéo da penalidade mais grave;

11.3. A aplicacdo das sancdes previstas neste Aviso de Contratacdo Direta ndo exclui, em hipétese alguma, a
obrigacéo de reparacéo integral do dano causado a Contratante (art. 156, 89°)

11.4. Todas as sances previstas neste Aviso poderado ser aplicadas cumulativamente com a multa (art. 156, §7°).

11.5. Antes da aplicacdo da multa, sera facultada a defesa do interessado no prazo de 15 (quinze) dias uteis,
contado da data de sua intimacéo (art. 157)

11.6. Se a multa aplicada e as indeniza¢des cabiveis forem superiores ao valor do pagamento eventualmente devido
pelo Contratante ao Contratado, além da perda desse valor, a diferenca sera descontada da garantia prestada ou
sera cobrada judicialmente (art. 156, 88°).

11.7. Previamente ao encaminhamento a cobranca judicial, a multa podera ser recolhida administrativamente no
prazo maximo de 10 (dez) dias, a contar da data do recebimento da comunicacdo enviada pela autoridade
competente.

11.8. A aplicagédo das sanc¢Oes realizar-se-4 em processo administrativo que assegure o contraditério e a ampla
defesa ao Contratado, observando-se o procedimento previsto no caput e paragrafos do art. 158 da Lei n°® 14.133, de
2021, para as penalidades de impedimento de licitar e contratar e de declaracdo de inidoneidade para licitar ou
contratar.

11.9. Na aplicagéo das sang¢fes serdo considerados (art. 156, §1°):

11.10. a natureza e a gravidade da infracdo cometida;
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11.11. as peculiaridades do caso concreto;
11.12. as circunstancias agravantes ou atenuantes;
11.13. os danos que dela provierem para o Contratante;

11.14. a implanta¢d@o ou o aperfeicoamento de programa de integridade, conforme normas e orienta¢cdes dos 6rgaos
de controle.

11.15. Os atos previstos como infra¢gdes administrativas na Lei n® 14.133, de 2021, ou em outras leis de licitacfes e
contratos da Administracdo Publica que também sejam tipificados como atos lesivos na Lei n° 12.846, de 1° de agosto
de 2013, serdo apurados e julgados conjuntamente, nos mesmos autos, observados o rito procedimental e autoridade
competente definidos na referida Lei (art. 159).

11.16. A personalidade juridica do Contratado podera ser desconsiderada sempre que utilizada com abuso do direito
para facilitar, encobrir ou dissimular a pratica dos atos ilicitos previstos neste Contrato ou para provocar confusdo
patrimonial, e, nesse caso, todos os efeitos das sancfes aplicadas a pessoa juridica serdo estendidos aos seus
administradores e s6cios com poderes de administracdo, a pessoa juridica sucessora ou a empresa do mesmo ramo
com relacdo de coligagdo ou controle, de fato ou de direito, com o Contratado, observados, em todos os casos, 0
contraditério, a ampla defesa e a obrigatoriedade de analise juridica prévia (art. 160)

11.17. O Contratante devera, no prazo maximo 15 (quinze) dias uteis, contado da data de aplica¢do da sancao,
informar e manter atualizados os dados relativos as sancdes por ele aplicadas, para fins de publicidade no Cadastro
Nacional de Empresas Inidoneas e Suspensas (Ceis) e no Cadastro Nacional de Empresas Punidas (Cnep),
instituidos no ambito do Poder Executivo Federal. (Art. 161)

11.18. As sanc¢des de impedimento de licitar e contratar e declaracdo de inidoneidade para licitar ou contratar sdo
passiveis de reabilitacdo na forma do art. 163 da Lei n°® 14.133, de 2021.

11.19. As sancgbes por atos praticados no decorrer da contratagdo estao previstas nos anexos a este Aviso.

12. DAS DISPOSICOES GERAIS

12.1. No caso de todos os fornecedores restarem desclassificados ou inabilitados (procedimento fracassado), a
Administracédo podera:

12.1.1. republicar o presente aviso com uma nova data;

12.1.2. valer-se, para a contratacdo, de proposta obtida na pesquisa de precos que serviu de base ao
procedimento, se houver, privilegiando-se 0s menores precos, sempre que possivel, e desde que atendidas as
condicdes de habilitacdo exigidas.

12.1.2.1. No caso do subitem anterior, a contratagéo sera operacionalizada fora deste procedimento.

12.1.3. fixar prazo para que possa haver adequacdo das propostas ou da documentacdo de habilitagdo,
conforme o caso.

12.2. As providéncias dos subitens 12.1.1 e 12.1.2 também poderéo ser utilizadas se ndo houver o comparecimento
de quaisquer fornecedores interessados (procedimento deserto).

12.3. Havendo a necessidade de realizacdo de ato de qualquer natureza pelos fornecedores, cujo prazo ndo conste
deste Aviso de Contratacdo Direta, devera ser atendido o prazo indicado pelo agente competente da Administracédo
na respectiva notificacao.

12.4. Cabera ao fornecedor acompanhar as operagdes, ficando responsavel pelo 6nus decorrente da perda do
negocio diante da inobservancia de quaisquer mensagens emitidas pela Administracéo ou de sua desconexao.
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12.5. Nao havendo expediente ou ocorrendo qualquer fato superveniente que impeca a realizacao do certame na data
marcada, a sessdo sera automaticamente transferida para o primeiro dia Gtil subsequente, no mesmo horario
anteriormente estabelecido, desde que ndo haja comunica¢do em contrario.

12.6. Os horarios estabelecidos na divulgacéo deste procedimento e durante o envio de lances observardo o horario
de Brasilia-DF, inclusive para contagem de tempo e registro no Sistema e na documentacao relativa ao procedimento.

12.7. No julgamento das propostas e da habilitagdo, a Administragdo poderd sanar erros ou falhas que ndo alterem a
substancia das propostas, dos documentos e sua validade juridica, mediante despacho fundamentado, registrado em
ata e acessivel a todos, atribuindo-lhes validade e eficacia para fins de habilitacéo e classificacéao.

12.8. As normas disciplinadoras deste Aviso de Contratacdo Direta serdo sempre interpretadas em favor da
ampliagdo da disputa entre os interessados, desde que ndo comprometam o interesse da Administragdo, o principio
da isonomia, a finalidade e a seguranga da contratacéo.

12.9. Os fornecedores assumem todos os custos de preparacdo e apresentacao de suas propostas e a Administracéo
nao sera, em nenhum caso, responsavel por esses custos, independentemente da conducdo ou do resultado do
processo de contratacao.

12.10. Em caso de divergéncia entre disposi¢cdes deste Aviso de Contratacdo Direta e de seus anexos ou demais
pecas que compdem 0 processo, prevalecera as deste Aviso.

12.11. Da sesséo publica sera divulgada Ata no sistema eletrénico.
12.12. Integram este Aviso de Contratagdo Direta, para todos os fins e efeitos, 0s seguintes anexos:
12.12.1. ANEXO | — Projeto Béasico - Condi¢des de Fornecimento;

12.12.2. ANEXO Il — Modelo de Autorizagdo de Compras;

S&o0 José dos Campos, 26 de Agosto de 2025

13. Responsaveis

Todas as assinaturas eletrénicas seguem o horério oficial de Brasilia e fundamentam-se no §3° do Art. 4° do Decreto n° 10.543, de 13 de novembro de
2020.

JOSE ARISTEU DE SOUZA RUAS
Chefe de Servigo de Compras, Recebimento e Importagdo - SECRI

1Y
tf Assinou eletronicamente em 26/08/2025 as 11:06:46.
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https://www.planalto.gov.br/ccivil_03/_ato2019-2022/2020/decreto/D10543.htm
https://www.planalto.gov.br/ccivil_03/_ato2019-2022/2020/decreto/D10543.htm

UASG 240106 Termo de Referéncia 49/2025

Lista de Anexos

Atencdo: Apenas arquivos nos formatos ".pdf", ".txt", ".jpg", ".jpeg", ".gif" e ".png" enumerados abaixo sdo anexados
diretamente a este documento.

® Anexo | - Projeto basico - Condicoes de fornecimento.pdf (156.54 KB)
® Anexo Il - Modelo de autorizacao de compras.pdf (145.78 KB)
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CONDICOES DE FORNECIMENTO

1. OBJETO

Publicacdo do artigo cientifico “Mapping priority areas for urban afforestation based on the relationship
between urban greening and social vulnerability indicators”

2. OBJETIVO

Divulgacao de trabalhos cientificos da Divisdo de Observac¢do da Terra e Geoinformatica - DIOTG

3. JUSTIFICATIVA

A requisicdo de compra mencionada trata-se do pagamento de publicacdo do artigo cientifico intitulado
"Mapping priority areas for urban afforestation based on the relationship between urban greening and
social vulnerability indicators", de autoria de Jodo Vitor Guerrero, Elton Vicente Escobar-Silva, Claudia
Maria de Almeida, Daniel Caiche, Alex Mota dos Santos, Fabrizia Gioppo Nunes, na revista Forests.

Considerando que a obra é resultado de trabalho de pesquisa, registramos a importancia da publicacdo
que serd veiculada no meio cientifico nacional e internacional, cumprindo assim nossa missao
institucional que ¢é gerar e transmitir conhecimento técnico e cientifico de alta qualidade
em sensoriamento remoto e suas aplicacdes em beneficio da sociedade.

4. FORMA DE PAGAMENTO

100% apds a execugao dos servigos.

5. PREVISAO NO PLANO DE CONTRATACOES ANUAL

O objeto da contratacdo estd previsto no Plano de Contratacdes Anual 2025, conforme detalhamento a
seguir:

ID PCA no PNCP: 01263896000164-0-000008/2025;

Data de publicacdo no PNCP: 10/05/2024;

Id do item no PCA: 951;

Classe/Grupo: 891 - SERVICOS DE REPRODUCAO, PUBLICACAO E IMPRESSAO;
Identificador da Futura Contratacdo: 240106-226/2025;

Elaborado por:

(Assinado Eletronicamente)
Claudia Maria de Almeida
Divisdo de Observacao da Terra e Geoinformatica
SIAPE 1466082

Revisado por:

https://sei.mcti.gov.br/sei/controlador.php?acao=documento_imprimir_web&acao_origem=arvore_visualizar&id_documento=14151587&infra_sist...
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(Assinado eletronicamente)
Karine Reis Ferreira Gomes
Chefe da Divisdo de Observacdo da Terra e Geoinformatica (DIOTG)
SIAPE: 1357219

Aprovado por:

(Assinado Eletronicamente)
José Antbnio Aravéquia
Coordenador Geral de Ciéncias da Terra - CGCT
SIAPE: 1093291

— =
eil Documento assinado eletronicamente por Claudia Maria de Almeida, Pesquisador, em 19/08/2025,
I L‘lly as 17:01 (horario oficial de Brasilia), com fundamento no § 32 do art. 42 do Decreto n? 10.543, de 13

assinatura

| eletrénica de novembro de 2020.

—
eil Documento assinado eletronicamente por Karine Reis Ferreira Gomes, Chefe da Divisao de
;ﬂ_‘imm‘:‘ L‘ily Observacgdo da Terra e Geoinformatica, em 20/08/2025, as 13:58 (horario oficial de Brasilia), com
| eletrénica fundamento no § 32 do art. 42 do Decreto n2 10.543, de 13 de novembro de 2020.

— =
eil Documento assinado eletronicamente por José Antonio Aravéquia, Coordenador-Geral de Ciéncias
2 - L‘lly da Terra, em 20/08/2025, as 15:48 (horario oficial de Brasilia), com fundamento no § 32 do art. 42 do

assinatura

| eletrénica Decreto n? 10.543, de 13 de novembro de 2020.

EaEs A autenticidade deste documento pode ser conferida no site https://sei.mcti.gov.br/verifica.html,
&= informando o cédigo verificador 13067605 e o cédigo CRC 271B1213.

Referéncia: Processo n° 01340.004230/2025-16 SEI n°® 13004001

https://sei.mcti.gov.br/sei/controlador.php?acao=documento_imprimir_web&acao_origem=arvore_visualizar&id_documento=14151587&infra_sist... 2/2
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19/08/2025, 14:44 SEI/MCTI - 10873871 - Minuta

ANEXO Il - MODELO DE AUTORIZAGAO DE COMPRA/SERVIGO

AUTORIZACAO DE COMPRA/SERVICO Ne: /2025

PR: | SA0 JOSE DOS CAMPOS, ..... de ...... de 2025
FORNECEDOR:

CNPJ: | iE:

Endereco:

Telefone: Fax: CEP:

Banco: c/C: Agéncia:

Nome Banco: Contato:

Email:

em | ¢ saigo Descrigéo / Observagdo unid. | aede. | Prese | P Total
Observagées:

- Fazem parte desta Autorizagdo de Compra o Edital do Pregdon?....... /......, sua proposta datada de ...... /....../ ......, bem como todos os anexos.

- Poderdo ser aplicadas as San¢ées Administrativas de acordo com os itens ...... do Edital e ...... do Anexo | do Edital (Termo de Referéncia), em caso de

descumprimento das condigSes de fornecimento desta Autorizagdo de Compra.
- Esta Autorizagdo de Compra/Servigo somente terd validade mediante Nota de Empenho.
- Os pagamentos serdo efetuados exclusivamente por meio de Ordem Bancdria.

- Local de entrega:

- Condigdes de fornecimento

Prazo de entrega:

Prazo de pagamento:

Validade da proposta:

- O faturamento devera ser para:

Ministério da Ciéncia, Tecnologia e Inovagdo

AV. DOS ASTRONAUTAS, 1758, JD. DA GRANJA, CEP: 12227-010, SAO JOSE DOS CAMPOS - SP

CNPJ: 01.263.896/0005-98, IE: ISENTO, Telefone: +55(12)3208-6105/ +55(12)3208-6993

AVISO:
O presente documento é uma minuta e ndo possui validade juridica.
A assinatura abaixo é de autoria da unidade geradora desta minuta.
Os efeitos de seu teor sé terdo validade quando sua versdo definitiva for assinada pela autoridade competente.

Referéncia: Processo n2 01340.000473/2023-13 SEI-INPE n2 10873871

https://sei.mcti.gov.br/sei/controlador.php?acao=documento_imprimir_web&acao_origem=arvore_visualizar&id_documento=11837200&infra_sist...
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MINISTERIO DA
CIENCIA, TECNOLOGIA
EINOVACAO

PN N

INSTITUTO NACIONAL DE PESQUISAS ESPACIAIS

Av. dos Astronautas, 1758, - Bairro Jardim da Granja,
CEP 12227-010, S30 José dos Campos - SP - http://www.inpe.br/

AUTORIZAGAO DE COMPRA/SERVICO

AUTORIZACAO DE

ICOMPRA/SERVICO N°: 81/2025

Dispensa Eletronica: |[SAO JOSE DOS CAMPOS, 26 de

IDE: 90078/2025 226/2025 Agosto de 2025

MDPI AG

ICNPJ: 1E:

[Endereco: GROSSPETERANLAGE 5, 4052 - BASEL - SWTIZERLAND Bairro: - Cidade/UF:
ZURICH / EX

Telefone: , Fax: |CEP:
[Banco: |C/C: Agéncia:
Nome Banco: Contato:
[Email: ,
|Chave Pix:
I]tem lce |Descrig:ﬁo/ . Preco o
ATA Codigo Observagio Unid. |Qtde. Unitério IP1 % Total
1 13141 [PUBLICACAO DE |SV 1.00 |RS [0.00 R$ 18.320,09
ARTIGO 18.320,09
[CIENTIFICO EM
REVISTA




NTERNACIONA
NACIONAL.

Total:  [R$ 18.320,09

Observacoes:

[Conforme proposta datada de 03 de junho de 2025;

Servico devera ser prestado no INPE/Sao José dos Campos/SP;

Amparo legal: art. 75, Inciso II da Lei 14.133 de 1° de abril de 2021;

Sanc¢des e Multa moratdria, sera aplicada em caso de inadimpléncia, conforme item 11 do edital;

Esta autorizacao de Compras/servico, somente tera validade mediante Nota de empenho;
eferente ao processo SEI n° 01340.004230/2025-16;

ocal de entrega: MINISTERIO DA CIENCIA, TECNOLOGIA E INOVACAO - MCTI - AV.
0S ASTRONAUTAS, 1758 JD. DA GRANJA SAO JOSE DOS CAMPOS Sio Paulo CEP:
12227-010 CNPJ: 01.263.896/0005-98 TE: ISENTO Telefone: +55(12)3208-6993 Telefone 2:
+55(12)3208-6105 Fax:

- Condic¢oes de Fornecimento -

Prazo de entrega...: 10 dias

Prazo de pagamento...: 10 DIAS UTEIS

Validade da proposta...: 60 dias

|O faturamento devera ser para:

Ministério da Ciéncia, Tecnologia e Inovagao - MCTI

AV. DOS ASTRONAUTAS, 1758 JD. DA GRANJA SAO JOSE DOS CAMPOS, SP CEP: 12227-
010

CNPJ: 01.263.896/0005-98 IE: ISENTO Telefone: +55(12)3208-6993 Fax:




— =
eil Documento assinado eletronicamente por José Aristeu de Souza Ruas, Chefe do Servico de Compras,
2 - L‘ily Recebimento e Importagdo, em 27/08/2025, as 10:18 (horario oficial de Brasilia), com fundamento

assinatura

| eletrénica no § 32 do art. 42 do Decreto n® 10.543, de 13 de novembro de 2020.

—
eil Documento assinado eletronicamente por Raul Ferreira da Silva Junior, Ordenador de Despesas, em
S He L'lly 27/08/2025, as 10:53 (horario oficial de Brasilia), com fundamento no § 32 do art. 42 do Decreto n?

assinatura

| eletrénica 10.543, de 13 de novembro de 2020.

" A autenticidade deste documento pode ser conferida no site https://sei.mcti.gov.br/verifica.html,
informando o cddigo verificador 13090055 e o cddigo CRC A334E820.

01340.004230/2025-16 13090055v2
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A0

MINISTERIO DA CE
CIENCIA, TECNOLOGIA U
E INOVACAO g

INSTITUTO NACIONAL DE PESQUISAS ESPACIAIS
Servico de Compras, Recebimento e Importagao
Coordenagao de Administragdo
Coordenacao-Geral de Gestdo Organizacional
Instituto Nacional de Pesquisas Espaciais

|(R?RDEM DE COMPRA

EFERENTE AO PROCESSO Processo de Compra: 90078/2025

[Ordem de Compra: 81/2025

Fornecedor: MDPI AG

N . Qtd |£re(;o Valor
[Item [Requisicao Material [Fonte [PTRES|P.I. IND. Comprada [Unitério [Total
DIOTG- 955656- RS RS
1 009/2025-RC 13141  [1000 233424 POOA 33903992(1,00000 18.320,09 [18.320,00
. RS
Total: 18.320,09

|Resum0 do Processo: 90078/2025

Fonte PTRES P.1. ND. Valor Total
1000 233424 955656-PO0OA 33903992 IRS 18.320,09
Valor Total das OCs: |R$ 18.320,09

eil Documento assinado eletronicamente por José Aristeu de Souza Ruas, Chefe do Servico de Compras,
el l'_?_l] Recebimento e Importagdo, em 27/08/2025, as 10:18 (horario oficial de Brasilia), com fundamento

assinatura

eletrénica no § 32 do art. 42 do Decreto n2 10.543, de 13 de novembro de 2020.



http://www.planalto.gov.br/ccivil_03/_ato2019-2022/2020/decreto/D10543.htm

Referéncia: Processo n? 01340.004230/2025-16 SEI-INPE n2 13090082


https://sei.mcti.gov.br/sei/controlador_externo.php?acao=documento_conferir&id_orgao_acesso_externo=0

Sistema Integrado
de Administragao Financeira A~
do Governo Federal ’

Data e hora da consulta: 27/08/2025 16:16
Usuaério: **% 429.378-**
Impressédo Completa

TeESOURONACIONAL

Nota de Empenho

~—UG Emitente

Cdédigo Nome Moeda
240106 INSTITUTO NACIONAL DE PESQ. ESPACIAIS-INPE REAL - (R$)
CNPJ Endereco CEP
01.263.896/0005-98 AV.DOS ASTRONAUTAS, NR. 1.758 12227-010
Municipio UF Telefone
SAO JOSE DOS CAMPOS SP (012) 32086079 - 32086080 - 32086075-32086081

Ano Tipo Numero

2025 NE 367
Célula Orcamentéria
Esfera PTRES Fonte de Recurso Natureza da Despesa UGR Plano Interno
1 233424 1000000000 339039 - 955656-PO0A

Data de Emissédo Tipo Processo Taxa de Cambio Valor

27/08/2025 Estimativo 01340.004230/2025-16 0,0000 18.320,09

~—Favorecido

Cdédigo Nome
EX3613077 MDPI AG
Endereco CEP
GROSSPETERANLAGE 5, 4052 - BASEL SWTIZERLAND - ZURICH 00000-000
Municipio UF Telefone

~—Amparo Legal

Cdédigo Modalidade de Licitagao

139 DISPENSA DE LICITACAO

Ato Normativo Artigo Paragrafo Inciso Alinea

LEI 14.133 /2021 75 - Il -
Descricéo

PAGAMENTO DE PUBLICACAO DE ARTIGO CIENTIFICO: MAPPING PRIORITY AREAS FOR URBAN
AFFORESTATION BASED ON THE RELATIONSHIP BETWEEN URBAN GREENING AND SOCIAL VULNERABILITY
INDICATORS, PARA DIVULGACAO DE TRABALHOS CIENTIFICOS DA DIVISAO DE OBSERVACAO DA TERRA E
GEOINFORMATICA - DIOTG, CONFORME DIOTG-009/2025-RC SEI 13037816, AC 81/2025, DE 90078/2025 E DE
226/2025 SEI 13090055, ESTIMATIVA N.° 043/2025-S, TX UTILIZADA USD 7,8291 SEI 12895702. TED INPE X AEB
955656/2024.

Local da Entrega

INPE - SAO JOSE DOS CAMPOS/SP

Informac&o Complementar
24010606002262025 - UASG Minuta: 240106

Sistema de Origem
COMPRASNET-ME

(Verséo Data/Hora Operacéao W
002 27/08/2025 16:13:03 | Alteracéo ) 1 de 2



Usuario
Realce

Usuario
Realce

Usuario
Realce

Usuario
Realce


Sistema Integrado
de Administragao Financeira
do Governo Federal

- (\
TeESOURONACIONAL

Data e hora da consulta: 27/08/2025 16:16
Usuaério: **% 429.378-**
Impressédo Completa

Nota de Empenho

~—Lista de Itens

Natureza de Despesa Total da Lista
339039 - OUTROS SERVICOS DE TERCEIROS - PESSOA JURIDIC 18.320,09
Subelemento 92 - SERVICOS DE PUBLICIDADE INSTITUCIONAL

Seq. Descricao Valor do Item

001 Item compra: 00001 - Publicacao, impressao de jornal / revista / livro 18.320,09
Data Operacao Quantidade Valor Unitéario Valor Total
27/08/2025 Inclusao 1,00000 18.320,0900 18.320,09

~—Assinaturas

Ordenador de Despesa Gestor Financeiro
RAUL FERREIRA DA SILVA JUNIOR GENTIL MOURA DA SILVA
*** 163.688-** *xx 217.568-**
27/08/2025 16:13:03 27/08/2025 15:45:56
(Verséo Data/Hora Operacéao W
002 27/08/2025 16:13:03 | Alterag&o ) 2 de 2



Usuario
Realce

Usuario
Realce


Correspondéncia Eletrénica - 13093919

Data de Envio:
27/08/2025 16:37:37

De:
INPE/Servigo de Controle de Orgamento e Finangas <sesof@inpe.br>

Para:
aristeu.ruas@inpe.br
nilton.santos@inpe.br
anderson.alex@inpe.br

Assunto:
Nota de Empenho Ref. AC 81/2025, Estimativa n°® 043/2025-S

Mensagem:

Prezados,

Segue anexo a copia da 2025NE000367 Despesas com Pagamento de Publicagédo de Artigo Cientifico (MDPI AG EX 3613077)
referente a Requisicdo de Compras DIOTG-009/2025-RC (SEI 13037816) e ESTIMATIVA N.° 043/2025-S (SEI 12895702), para
as suas providéncias.

O processo sera tramitado para o SECRI nesta data.
Atenciosamente,

Claudia Aquino.
Assistente Técnico |
SIAPE 1836206

Anexos:
Nota_13093905_2025NE000367_v002_EX3613077_SEI_4230_2025_16_Publicacao_Artigo_Cientifico MDPI_AG_DIOTG.pdf
Requisicao_de Compras_13037816.html
Autorizacao_de_compra_servico_13090055.html
Anexo_12895702.html



MDPI

Ministério da Ciéncia, Tecnologia e Inovagao
Avenida dos Astronautas, 1758 - Jardim da

Granja
Sao José dos Campos 12227-010
Brazil
Date of Invoice: 3 September 2025
I NVO I C E Manuscript ID: forests-3620474
Invoice Number: 3620474
Your Order: by e-mail (claudia.almeida@inpe.br) on 16 April 2025
MDPIAG
Article Title: "Mapping priority areas for urban afforestation based on the
Grosspeteranlage 5
4052 Basel relationship between urban greening and social vulnerability
Switzerland indicators”
Tel.: +41 61 683 77 34 Name of co-authors: Jodo Vitor Guerrero, Elton Vicente Escobar-Silva, Claudia Maria de
E-Mail: billing@mdpi.com Almeida, Daniel Caiche, Alex Mota dos Santos and Fabrizia Gioppo
Website: www.mdpi.com Nunes
VAT nr. CHE-115.694.943 Additional Author Information
Billing Comment: DUNS Number of MDPI: 485586999
Institutional Open Access Program  Federal University of Goias (UFG)
(IOAP):
Terms of payment: 5 days
Due Date: 8 September 2025
License: CCBY
Description Currency Amount
Article Processing Charges CHF 2600.00
IOAP discount (10%) CHF (260.00)
Subtotal without VAT CHF 2 340.00
VAT (0%) CHF 0.00
Total with VAT CHF 2 340.00

Accepted Payment Methods

1. Online Payment by Credit Card in Swiss Francs (CHF)

Maestro, American Express, Diners Club, Discover, China UnionPay and Alipay+.
2. Wire Transfer in Swiss Francs (CHF)

Important: Please provide the Manuscript ID (forests-3620474) when transferring the payment

Payment in CHF must be made by wire transfer to the MDPI bank account. Banks fees must be paid by the customer for both
payer and payee so that MDPI can receive the full invoiced amount.

IBAN: CH74 0023 3233 2227 2101 Y

SWIFT Code / BIC (Wire Transfer Address): UBSWCHZH80A
Beneficiary's Name: MDPI AG

Beneficiary's Address: Grosspeteranlage 5, 4052 Basel, Switzerland
Bank Account Number (CHF Account for MDPI): 0233 00222721.01Y
Bank Name: UBS Switzerland AG

Bank Address:

(1/2)


https://susy.mdpi.com/manuscript/authors/info/d7676a3dd50c944152e54684273fd15f
https://payment.mdpi.com/3553307

UBS Switzerland AG
Bahnhofstrasse 45
8001 Zirich
Switzerland

3. Paypal in Swiss Francs (CHF)

transfers. To ensure the full invoice amount is received, please add 5% to your payment total.
For detailed payment instruction, or for more alternative payment methods, visit the website at https://www.mdpi.com/about/payment.

Thank you for choosing MDPI.

(2/2)


https://payment.mdpi.com/payment/paypal

MINISTERIO DA
INPE CIENCIA, TECNOLOGIA
E INOVACAO

INSTITUTO NACIONAL DE PESQUISAS ESPACIAIS
Divisdao de Astrofisica
Coordenacgdo-Geral de Engenharia, Tecnologia e Ciéncia Espaciais
Instituto Nacional de Pesquisas Espaciais

TERMO DE ATESTE DE RECEBIMENTO

Em cumprimento ao Item Ill, do § 22 do art. 63 da Lei n.2 4.320, de 17 de marco de 1964,
ATESTO que os Materiais e/ou Servicos foram recebidos e/ou prestados e aceitos e os valores estdo
corretos, conforme informacgdes declaradas a seguir.

NOTA FISCAL/DOCUMENTO N2. 3620474 (13115569)
EMPRESA: MDPI AG
DATA: 03/09/2025

CENTRO DE CUSTOS: 1506

MES DE REFERENCIA: 06/2025
cODIGO SIORG: 049019

VALOR DO CUSTO: RS 18.320,09

Observagao: O Valor do Custo em reais podera sofrer alteragao em virtude da variagao cambial no
momento da operacdo de cdmbio de aquisicdo da moeda estrangeira.

Sdo José dos Campos, 05 de setembro de 2025.

(Assinado Eletronicamente)
Requisitante: Claudia Maria de Almeida
Divisdao de Observacao da Terra e Geoinformatica
SIAPE 1466082

eil Documento assinado eletronicamente por Claudia Maria de Almeida, Pesquisador, em 05/09/2025,
. | ®

S - L‘lly as 14:46 (horario oficial de Brasilia), com fundamento no § 32 do art. 42 do Decreto n? 10.543, de 13
eletrbnica de novembro de 2020.

* A autenticidade deste documento pode ser conferida no site https://sei.mcti.gov.br/verifica.html,
informando o cédigo verificador 13117030 e o cédigo CRC 1525A63B.

Referéncia: Processo n° 01340.004230/2025-16 SEIn® 13117030


http://www.planalto.gov.br/ccivil_03/_ato2019-2022/2020/decreto/D10543.htm
http://www.planalto.gov.br/ccivil_03/_ato2019-2022/2020/decreto/D10543.htm
https://sei.mcti.gov.br/sei/controlador_externo.php?acao=documento_conferir&id_orgao_acesso_externo=0

MINISTERIO DA
CIENCIA, TECNOLOGIA
EINOVAGAO

INSTITUTO NACIONAL DE PESQUISAS ESPACIAIS
Instituto Nacional de Pesquisas Espaciais
Coordenacgao-Geral de Gestao Organizacional
Coordenagao de Administracao
Servico de Compras, Recebimento e Importacao
Processos de Importagao e Exportagdo do Instituto Nacional de Pesquisas Espaciais

Memorando n2 12186/2025/INPE
Sdo José dos Campos, 04 de setembro de 2025

Ao Senhor,
Chefe do Servico de Controle de Orcamento e Financas - SECOF.

Assunto: DE: 90078/2025 (SEI n°13090055) - NOTA DE EMPENHO 2025NE000367 (SEI n° 13093905).

Solicitamos fechamento de cdmbio financeiro - TIPO 4 (ordem de pagamento ao Exterior), no valor
de CHF 2.340,00 (dois mil, trezentos e quarenta francos suicos) a beneficidria abaixo, conforme Invoice n2
3620474 (SEI n° 13115569).

Beneficiary Name: MDPI AG

Beneficiary Address: Grosspeteranlage 5, 4052 Basel, Switzerland

Bank Name: UBS Switzerland AG

Bank Address: Bahnhofstrasse 45 Zip Code 8001 Ziirich

Company Bank Account Number (CHF Account for MDPI): 0233 00222721.01Y
IBAN: CH74 0023 3233 2227 2101Y

SWIFT Code / BIC (Wire Transfer Address): UBSWCHZH80A

Para atender solicitagcao da beneficiaria, por gentileza, informar, no SWIFT, o n2 da Invoice: 3620474.

Trata-se de remessa desobrigada do recolhimento de Imposto sobre a Renda retido na Fonte (IRRF),
conforme declara¢do de enquadramento ao artigo 29, inciso | da Lei n2 13.315/2016, por ser servico
exclusivamente de natureza cientifica (SEI n° 12879791).

Informamos que as providéncias para inclusao do Documento de Cobranga no sistema Contratos.gov.br ja
foram realizadas.

Atenciosamente,

José Aristeu de Souza Ruas
Chefe de Servico de Compras, Recebimento e Importacao
Siape: 664036



eil _ Documento assinado eletronicamente por José Aristeu de Souza Ruas, Chefe do Servico de Compras,
- . fily Recebimento e Importagdo, em 04/09/2025, as 15:57 (horario oficial de Brasilia), com fundamento

assnatura

eletrbnica no § 32 do art. 42 do Decreto n? 10.543, de 13 de novembro de 2020.

Anexos

Nao Possui.

Referéncia: Processo n? 01340.004230/2025-16 SEI-INPE n©? 13115612
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l N P E MINISTERIO DA CIENCIA, TECNOLOGIA € INOVACAO
INSTITUTO NACIONAL D€ PESQUISAS ESPACIAIS

RAZAO SOCIAL MDPI AG
CNPJ EX3613077
BANCO UBS Switzerland AG [IBAN CH74 0023 3233 2227 2101 Y  |Account Number 0233 00222721.01Y
SWIFT UBSWCHZH80A
SICAF
PROCESSO 01340.004230/2025-16
NOTA FISCAL 3620474 | sERIE |
DATA EMISSAO 03/09/2025
DATA ATESTO 05/09/2025 | SEI |131 17030
DATA VENCIMENTO 11/09/2025
DATA FINANCEIRO 08/09/2025
CENTRO DE CUSTO 1506
REFERENCIA 06/2025
CODIGO SIORG 049019
DESPESA SEM CONTRATO SERVICOS DE PUBLICIDADE INSTITUCIONAL
AC 81/2025 PROCESSO DE: 90078/2025
NE PTRES uo FR ND VALOR
2025NE000367 233424 24205 1000000000 339039-92 18.320,09
TOTAL 18.320,09
VALOR NF 18.320,09| ALIQUOTA cODIGO BASE DE CALCULO
Lei 9430 0,00 0,00% 18.320,09
1SS 0,00 0,00% 18.320,09
INSS 0,00 0,00% 18.320,09
SUBTOTAL 18.320,09
Conta Vinculada 0,00
SUBTOTAL 18.320,09
Retencao Cautelar 0,00
LiQUIDO A PAGAR 18.320,09
AEB FR 1000 18.320,09
MCTI FR 1000 0,00




