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A B S T R A C T 

The present paper aimed to evaluate the landscape dynamics of the city of Cajuri, Minas Gerais, Brazil. For 

this, a digital image of the Sentinel-2A satellite, dated June 2020, was classified to map the current land use in 

the municipality and the areas of pasture, native forest, annual and perennial crops, coffee and urban extension 

were quantified. The data collected were compared with historical records made available by public sectors 

for the analysis of the dynamics of land use. Pastures (35.24%) and native forests (28.74%) occupy 63.98% of 

the territory of Cajuri. Part of the agricultural activities are in the environmental areas and require attention for 

the sustainability of the practices. Except for the urban area, all classes mapped have increased their occupation 

areas recently and in succession mainly to the citrus areas. The information presented can be used to assist in 

decision making, planning and strategic studies in the city. 

Keywords: classification, land use, transformation, time series. 

 

Dinâmica da paisagem do município de Cajuri, Minas Gerais 
 
R E S U M O 

O objetivo do presente trabalho foi avaliar a dinâmica da paisagem do município de Cajuri, Minas Gerais, 

Brasil. Para isso, uma imagem digital do satélite Sentinel-2A, datada de junho de 2020, foi classificada para o 

mapeamento do uso da terra atual do município e as áreas de pastagens, mata nativa, culturas anuais e perenes, 

café e extensão urbana foram quantificadas. Os dados levantados foram confrontados com registros históricos 

disponibilizados pelos setores públicos para a análise da dinâmica do uso da terra. Pastagens (35,24%) e matas 

nativas (28,74%) ocupam 63,98% do território de Cajuri. Parte das atividades agrícolas estão nas áreas 

ambientais e requerem atenção para a sustentabilidade das práticas. Com exceção da área urbana, todas as 

classes mapeadas aumentaram suas áreas de ocupação recentemente e em sucessão das áreas de citros. As 

informações apresentadas podem ser utilizadas para auxiliar na tomada de decisões, planejamentos e estudos 

estratégicos no município.  

Palavras-chave: classificação, uso da terra, transformação, série temporal.  

 

Introduction 
 

Cajuri is a Brazilian city located in the 

Zona da Mata mesoregion, Viçosa microregion, 

and there is a favorable climate and soil for the 

development of agricultural activities. In the 

decade of 1960, agricultural production of Cajuri 

was diversified and there were citrus, coffee, sugar 

cane, beans, maize and vegetables occupying 

prominent places in the city economy, however, 

today, coffee, tomatoes and dairy cattle are the 

main agricultural activities developed (Fialho et 

al., 2016, Pereira et al., 2018, Freitas et al., 2018, 

Coutinho and Carvalho, 2019, EMATER, 2019, 

EMATER 2020), with the creation of employment, 

taxes and exchange revenues (Fialho et al., 2016, 

Pereira, 2020). 

This dynamic in the agricultural activities 

developed in the city is associated with the 

adaptations of a recently formed society - Cajuri 
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was emancipated in 1962 - and the economic 

demands of the time, which it brought, as a result, 

the socioeconomic development and also 

significant changes in the local landscape. Papers 

such as those carried out by Coelho et al. (2005), in 

which the authors identified less than 20% of 

natural forest cover in the Cajuri city and the lowest 

rate of natural forest increase among the cities that 

make up the Viçosa microregion, Campos et al. 

(2006), in which the researchers observed the 

exhaustion of the nutrients in the local soil after 

clearing forests to intensify economic activities in 

the city, and Ribeiro et al. (2014), in which the 

team indicated agricultural and pasture areas in 

60.26% of the permanent preservation areas (PPA) 

of the Sertão stream watershed, are some records 

of this environmental impact generated by 

agricultural activities in the Cajuri city. 

The expansion of the economic activities 

without planning and in a disorganized way over 

natural landscapes brings the reduction or even 

extinction of the ecosystem resources, the basis for 

the life maintenance (Ferreira et al., 2019, Silva 

and Gameiro, 2021). In this context, the society 

needs to be aware and committed to sustainable 

development and integrate economic actions with 

available natural resources (Reis and Ribeiro, 

2016, Haetinger et al., 2021) for the future 

continuity of the activities, which involves the 

space-time perception of as the soil has been 

occupied, as highlighted by Brito et al. (2016). 

Landscape mapping search to quantify and 

graphically describe the spatial distribution of land 

use in a given region and, when associated to the 

previous records of the land occupation, it allows 

us to understand the spatio-temporal 

transformations and create subsidies to project the 

future (Furtado et al., 2020, Maidjelele et al., 

2020). The area occupation within the 

agroecosystems potential (Brito et al., 2016, Barros 

et al., 2019), the actions organization of technical 

assistance and rural extension (Costa Jr. et al., 

2018), the inspection, management and 

environmental recovery (Leite et al., 2010, 

Cândido et al., 2016, Vivas and Nunes, 2018) and 

the agroeconomics strategies are some activities 

that begin in the space-time history of land use. 

Coelho et al. (2005) and Ribeiro et al. 

(2014) are some papers that address land use and 

occupation in the Cajuri city, and that can be 

combined with information from agricultural 

reports and survey of current landscape data for the 

construction of a space-time series of the land use 

that supports the understanding of the 

transformations that have occurred, the current 

decisions making and the planning of the future 

actions. 

Graphic representation of the landscape of 

a region can be performed using geoprocessing 

techniques (Neto et al., 2019, Miranda et al., 2020) 

and papers such as those accomplished by Justino 

et al. (2019), in the survey of the land use and of 

the permanent preservation area (PPA) in the São 

Tomé and Machado rivers watersheds, in Minas 

Gerais, Brazil, Folharini and Souza (2019), in the 

study of land occupation in the Petrolina city, 

Pernambuco, Brazil, Silva et al. (2020), in the 

mapping of the land use and occupation of the 

Água Branca river watershed, in Bahia, Brazil, and 

Costa et al. (2021), in the landscape mapping of the 

Serra river watershed, in Morrinho city, Goiás, 

Brazil, illustrate the potential of this tool in 

mapping land use. 

In geoprocessing, the geographic 

information processing and the spatial and 

temporal correlations between the information 

plans occur in dedicated environments called the 

geographic information system (GIS) (Aragão, 

2020). Among the several GIS available on the 

market, Quantum GIS has been gaining contrast 

and providing tools for the patterns recognition and 

the formation of clusters with similar 

characteristics (QGIS, 2021). 

In this context, the present paper aimed to 

evaluate the landscape dynamics of the Cajuri city, 

Minas Gerais, Brazil, through the current mapping 

of the city land use, using geoprocessing 

techniques and using Quantum GIS, and 

integrating these results with previous records. 

 

Material and methods 
 

Cajuri is located between the geographic 

coordinates 20°44'35'' and 20°49'39'' of south 

latitude, 42°40'36'' and 42°49'57'' of west longitude 

and at 721 meters of medium altitude, integrates 

the Brazilian biome of the Atlantic Forest and the 

Doce river watershed (IBGE, 2021). The city has 

an area of 83,038 km², humid subtropical climate - 

with rainy summers, dry winters and receiving the 

designation Cwa in the Köppen-Geiger 

classification (Fernandes et al., 2007) - and the soil 

predominant in the territory is the red yellow 

latosol (Santos et al., 2013). Figure 1 illustrates the 

geographic location of the study area. 
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Figure 1. Geographic localization of the Cajuri city 

(A), Minas Gerais (B), Brazil (C). 

 

Vector data of the limits of the Cajuri city, 

obtained on the website of the Brazilian Institute of 

Geography and Statistics, and the digital image of 

the Sentinel-2A satellite, Multi-Spectral sensor 

(MSI) and dated June 12, 2020, were used for the 

current mapping of land use. Free access, the 10 

meter of spatial resolution and the papers carried 

out by Borges et al. (2017) and Pereira and 

Guimarães (2018) motivated the adoption of this 

digital scene in this survey. 

Agricultural series and the records in 

public agencies of the emerging crops in the city 

guided the definition of the six (6) classes adopted 

in this study, namely: pasture, native forest, annual 

crops (maize, beans and tomatoes), coffee, 

perennial crops (eucalyptus, banana, heart of palm 

and sugar cane) and urban area. The classes were 

manually delimited in a GIS and despite being a 

perennial crop, the coffee tree was analyzed 

separately here, given its economic importance in 

the Cajuri city. 

The area of each class surveyed and its 

percentage of occupation in relation to the total 

area of the city were estimated to support the 

quantitative analysis of the current landscape 

classification of the municipality of Cajuri. In 

addition, 30 reference points (5 for each delimited 

class) were randomly sampled on the land use map 

to assist the qualitative interpretations, in which the 

global accuracy and Kappa index (Cohen, 1960), 

expressed mathematically in Equations 1 and 2, 

were used to observe the representativeness of the 

results found. 

GA = 
∑ X𝑖

𝑁
 . 100                       (1) 

 

In which: 

GA corresponds to the global accuracy, in %; 
∑ 𝑋𝑖 is the representative observations number in 

the field, dimensionless; 

N is the total number of reference points, 

dimensionless. 

 

𝑘 =  
𝑁 ∑ 𝑋𝑖𝑖 − ∑ 𝑋𝑖+ .  𝑋+𝑖

𝑁2− ∑ 𝑋𝑖+ .  𝑋+𝑖
  (2) 

 

In which: 

k consists of the Kappa index, dimensionless; 
∑ 𝑋𝑖𝑖 is the sum of the correct observations in the 

diagonal of the confusion matrix, dimensionless; 
∑ 𝑋𝑖+ is the linear sum, dimensionless; 
∑ 𝑋+𝑖 is the collinear sum, dimensionless. 

 

Global accuracy varies between 0% and 

100% and the high GA values are associated with 

the representativeness of the classification 

performed. In the evaluation of the Kappa index, 

which varies between the null and the unit, the 

classification of the agreement follows that 

established by Landis and Koch (1977) in Table 1. 

 

Table 1. Kappa indexes and its levels of agreement. 

Kappa indexes Agreement 

< 0.0 None 

0.0 < k ≤ 0.2 Slight 

0.2 < k ≤ 0.4 Fair 

0.4 < k ≤ 0.6 Moderate 

0.6 < k ≤ 0.8 Substantial 

0.8 < k ≤ 1.0 Almost perfect 

Source: Landis and Koch (1977). 
 

Environmental preservation areas for the 

conservation of natural resources (Brazilian 

Federal Law No. 4,771/65) - such as areas close to 

the water courses, regions with slope greater than 

45° and hill tops - were also mapped to assist in the 

analysis of the landscape environmental dynamics 

of Cajuri. In the mapping of the riparian PPA were 

considered 30 meters on each side of the main 

water resources and 50 meters around the springs, 

TOPODATA data, from the Brazilian Institute for 

Space Research, were used in the survey of plains 

with a slope greater than 45º and the hill top areas 

followed the guidelines proposed by Silva et al. 

(2017). 

Results of the current landscape of the city 

were compared with the literature, such as Coelho 

et al. (2005) and Ribeiro et al. (2014), with 

Agricultural Censuses from the Agriculture 

Department of Minas Gerais and Brazilian Institute 

of Geography and Statistics and with agricultural 

records from the City Hall to analyze the landscape 

temporal behavior of Cajuri.  
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Descriptive statistics were used in the 

quantitative assessment of the landscape changes 

over time and all processing of the geographic 

information was performed using the Quantum 

GIS, version 3.4 (QGIS, 2021), and its internal 

plugins GRASS and SAGA, and its internal 

plugins GRASS and SAGA. 

 

Results 

 
Figure 2 illustrates the spatial distribution 

of the current land use and Table 2 shows the 

contribution of each class to the current landscape 

of the Cajuri city, Minas Gerais, Brazil. 

 

 
Figure 2. Current land use in the Cajuri city, Minas 

Gerais, Brazil. 

 

Table 2. Contribution of the mapped classes to land 

use in the Cajuri city, Minas Gerais, Brazil. 

Class 
Area 

(hectares) 

Percentage 

(%) 

Pasture 2,926.63 35.24 

Native forest 2,386.85 28.74 

Annual 

crops 

Maize 

985.31 11.87 Beans 

Tomatoes 

Coffee 865.95 10.43 

Perennial 

crops 

Eucalypts 712.96 8.59 

Banana 81.43 0.98 

Sugar 

cane 
48.88 0.59 

Heart of 

palm 
18.22 0.22 

Urban area 85.79 1.03 

Total classified: 8,112.02 97.69 

Total unclassified: 191.78 2.31 

TOTAL: 8,303.80 100.00 

 

Land use mapping in the Cajuri city 

(Figure 2) showed a kappa index equal to unit, a 

global accuracy of 100% and the classification 

occurred in 97.69% of the Cajuri territory (Table 

2). 

The mapping shows that pastures 

(2,926.63 ha) and natural forests (2,386.85 ha) are 

the predominant landscapes and together they 

occupy 63.98% of the Cajuri city. Cultivated areas 

continue to use the land and fill 32.65% of the 

municipal space, in which the annual, coffee and 

perennial crops has 985.31 ha, 865.95 ha and 

861.49 ha, in order. Finally, the urban perimeter of 

the municipality occupies area of 85.79 ha and 

represents 1.03% of the territory (Table 2). 

 

Discussion 

 
Kappa index and global accuracy values 

highlight the quality of the manual classification 

performed and the high concordance of the digital 

information with the field observations, as 

highlighted by Landis and Koch (1977). This result 

was superior to those found by Ribeiro et al. (2014) 

(kappa index = 0.98), Silva et al. (2018) (kappa 

index = 0.58) and Machado and Rodrigues (2020) 

(kappa index = 0.85) in the supervised 

classification of the land use. 

The 2.31% of unclassified area (Table 2) 

can be explained by the difference of spatial 

resolution between the Sentinel-2A image and the 

vectorization used in the delimitation of areas 

(Rambo et al., 2019, Bras et al., 2021) and by non-

predominant targets and not included in the classes 

here defined, such as the presence of access roads 

(paved and vicinal). 

The large area of the Cajuri city occupied 

with pasture reaffirms the importance of dairy 

farming in the municipality's economy, as 

highlighted by Fialho et al. (2016), by Freitas et al. 

(2018) and by Pereira et al. (2018). These results 

and the presented by IBGE CAa (2021) show an 

increase of 54.2% in the Cajuri pasture areas in the 

last 14 years. 

Agricultural Census 2017 (IBGE CAb, 

2021) estimate that these pasture areas are used by 

approximately 2,457 thousand animals, including 

beef and dairy cattle. In addition, reports from the 

Minas Gerais Company of Technical Assistance 

and Rural Extension point out that between 2017 

(1,334 thousand liters) and 2018 (3,600 thousand 

liters) the milk production in Cajuri increased by 

169% and that between 2018 and 2019 this 

production was maintained (EMATER, 2019, 

EMATER, 2020). 
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Land use by pastures in Cajuri city is less 

than the average for the Minas Gerais 

administrative area - in which the Agricultural 

Census 2017 (IBGE CAb, 2021) pointed a value of 

45% - however, its significant presence in areas 

destined to the conservation of the natural 

resources (Federal Law No. 4,771/65) has 

reservations regarding the sustainability of the 

economic activity over time (Miranda et al., 2021). 

Hill tops areas, using the methodology proposed by 

Silva et al. (2017), and regions with a slope greater 

than 45º were not found in the Cajuri city, but the 

pastures currently occupy 40% (421.84 hectares) 

of the areas close to the main water resources and 

springs. 

Replacements of the natural areas by other 

land uses must be planned and controlled so that 

the environmental impacts caused do not limit the 

natural resources available in the long term, 

ensuring sustainable activity (Oliveira et al., 2020). 

Isolation and conservation of the riparian PPA 

followed by the conduction of water to animals 

outside this environmental perimeter is an 

alternative for farmers to balance economic and 

environmental actions in the city (Barichello et al., 

2015). 

Furthermore, it eases to know that local 

EMATER is aware of the environmental problem 

and that it has been proposing a series of projects - 

such as environmental education activities, 

mitigating actions for environmental impacts, 

improving the management of dairy farming and 

others - to prevent possible damages of the pastures 

on the environment (EMATER, 2019). The 

monitoring of the activities over time is important 

to assess the effectiveness of the proposed actions. 

Native forest is the second largest class in 

the municipality's landscape and, although present 

in all territorial extensions, the largest fragments of 

natural forests show concentrated in the north-

central region of Cajuri (Figure 2), a region where 

there is the Nô da Silva environmental protection 

area. Ecological reserve Nô da Silva is registered 

in Municipal Law No. 415 of February 18, 2003, 

occupies an area of 1,823.85 ha (21.96% of the 

territory of Cajuri) and saves approximately 32% 

of the natural vegetation cover of Cajuri, with large 

ecological corridors. 

The correlation of the current data (Table 

2) with others available in the literature shows an 

increase of 66.19% in the area of natural forests in 

the last 26 years in the city - the area of natural 

forest was 1,436.17 ha in 1994, according to 

Coelho et al. (2005) - and this result is in line with 

those reported by Alves et al. (2018), in which it 

was observed an increase of 42% in the 

semideciduous seasonal forest areas of the Turvo 

river watershed , between 2003 and 2016, in which 

the Cajuri city is inserted. 

The natural forest coverage index here 

observed is higher than that presented by the SOS 

Mata Atlântica institute for the Cajuri city (7%) 

(FUNDAÇÃO SOS MATA ATLÂNTICA, 2017), 

that recommended by the United Nations (25% is 

the reference value) for development of a 

sustainable agriculture (Wolski, apud Quinteiro, 

1997 cited by Nascimento et al., 2006 and by 

Oliveira et al., 2020) and that shown for the Minas 

Gerais administrative area (9%) (IBGE CAb, 

2021), which should be highlighted. However, 

forest species are not always occupying the areas 

of environmental preservation and conservation of 

water resources, as provided by Federal Law No. 

4,771/65, and only 31.19% of the riparian regions 

to the main water courses and springs are occupied 

with forest species, which worries and shows that 

environmental actions should continue. 

Here, the mapping of the priority areas, as 

carried out by Oliveira et al. (2020) for the Rio 

Pomba city, Minas Gerais, Brazil, and the 

beginning of the environmental recovery actions of 

these PPA is a suggestion for Cajuri. The 

environmental recomposition must occur with 

native species of the region, especially fruit 

species, due to their potential to attract fauna and 

species capable of nodulation and biological 

fixation of atmospheric nitrogen, to ensure the 

quality and quantity of water resources, 

biodiversity and the well-being of the populations 

(Cruz-Alonso et al., 2019, Sccoti et al., 2019, Costa 

et al., 2020). 

Areas estimated here for the annual crops 

of Cajuri compared with data presented in the 

Municipal Agriculture Plan 2018 (IBGE PAM, 

2018) show that the areas destined for temporary 

crops in the city had an increase of 31.37% in the 

last 2 years (the estimated area was 750 hectares in 

2018). This behavior was also observed in the cities 

near Cajuri, except for São Miguel do Anta, in 

which the areas of annual crops remained constant 

between 2018 and 2019. 

Most annual crops of Cajuri follow the 

intercropped system (Coutinho and Carvalho, 

2019, Pereira, 2020) and, in general, these 

temporary crops are located in less sloping regions 

and close to the water courses, as illustrated in 

Figure 3. 
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Figure 3. Geomorphology and main water 

resources of the Cajuri city, Minas Gerais, Brazil. 

 

These regions of low declivity and close to 

the water resources are preferred by farmers in the 

cultivation of temporary plants given the ease they 

bring in the soil periodic preparation, in the cultural 

practices and in the adoption of irrigation (Campos 

et al., 2006, Oliveira et al., 2021), however, care 

and planning area required to not occupy the 

environmental preservation areas and cause 

conflicts. 

Municipal Agricultural Plan 2019 (IBGE 

PAM, 2019) shows that most areas of temporary 

crops are used in the cultivation of maize, expected 

behavior given the importance of the maize in the 

cattle feed, and the EMATER (2020) highlights 

that 60% of the properties producing forage maize 

have a family base. Despite having the smallest 

area planted with maize, Cajuri recorded the 

second highest productivity among neighboring 

cities, with a productivity of 4.80 tons per hectare 

in 2019 (IBGE PAM, 2019). 

Bean cultivation occurs between the maize 

crops and Agricultural Census 2017 (IBGE CAb, 

2021) points out that approximately ⅔ of all 

production is of the red type and the remaining is 

of the black color. In 2019, total revenue from bean 

cultivation in Cajuri was lower than that of the 

neighboring cities (R$ 647,000.00 for Cajuri, R$ 

744,000.00 for São Miguel do Anta, R$ 

1,089,000.00 for Viçosa and R$ 4,758,000.00 for 

Coimbra) and this information opens space for 

activity reflection given the potential and 

socioeconomic importance that the bean culture 

can bring to Cajuri. 

Tomato is the most prominent horticulture 

in the city and has great collaboration with family 

farming (Pereira et al., 2018, Ridolfi et al., 2018). 

EMATER (2019) and EMATER (2020) observed 

an increase of 8.33% in tomato production in 

Cajuri between 2018 and 2019 (production of 

2,400 tons in 2018 and 2,600 tons in 2019) and data 

from the Municipal Agricultural Plan 2019 (IBGE 

PAM, 2019) show that Cajuri has the second 

largest planted area among the neighboring cities 

(São Miguel do Anta has 7 ha, Viçosa has 12 ha, 

Cajuri has 35 ha and Coimbra with 65 ha) and the 

lowest tomato productivity (Cajuri with 60 ton.ha-

1, São Miguel do Anta with 65 ton.ha-1, Coimbra 

with 70 ton.ha-1 and Viçosa with 75 ton.ha-1). The 

numbers show the importance of technical 

assistance and qualification of farmers to achieve 

greater productivity and also for adapting the 

tomato crop to the demands of sustainable 

production and food security, as highlighted by 

Ridolfi et al. (2018) and Silva et al. (2020). 

Coffee production is a historic activity in 

Cajuri, crops are distributed in all the municipal 

territory, as can be seen in Figure 2, and the areas 

occupied with coffee have been growing in recent 

years. IBGE PAM (2016) recorded 750.00 ha, 

IBGE PAM (2019) reported 773.00 ha and the 

present study estimated 865.95 ha of area occupied 

with coffee crops in the city, an increase of 15.46% 

in planted area in the last 3 years. 

EMATER reports indicate production of 

17,000 bags (of 60.00 kg each) of processed coffee 

in 2018 and 2019 in Cajuri city (EMATER, 2019; 

EMATER, 2020), an activity that mobilizes around 

170 family farmers, 10 non-family producers and 

employs many rural workers, mainly in the coffee 

harvest. 

Cajuri's management, through Municipal 

Law No. 671/2017, has assisted farmers with 

coffee seedlings and lime, an initiative that helps to 

understand the increase in the planted areas and 

shows the managers' understanding for this activity 

of great socioeconomic importance for the city. In 

addition, this increase in the areas occupied by 

coffee trees was also observed in the neighboring 

municipality of Viçosa, in a study performed by 

Costa et al. (2013) in the São Bartolomeu river 

watershed. 

Ferreira et al. (2018) highlight that 

geomorphology and climatic conditions favor 

coffee growing in Cajuri and in the field visits was 

observed the supremacy of the Coffea arabica, in 

line with the observed by Silveira (2015), and of 

the crops management in monoculture systems, in 

disagreement with reports of Vilela and Rufino 

(2010) cited by Pereira (2018). 

Among the perennial crops studied, 

eucalyptus and sugar cane crops are distributed in 

all the territory of Cajuri, while the areas occupied 

with banana and heart of palm are concentrated in 

the central region of the city (Figure 2). The areas 
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occupied with eucalyptus increased 42.59% in the 

last 5 years in Cajuri, in which IBGE PEVS (2020) 

recorded 500 ha of cultivated area in 2015 and the 

present paper estimated 712.96 ha. Gripp Júnior et 

al. (2010), Costa, et al. (2013) and Pinto (2019) 

observed similar behavior in areas neighboring the 

Cajuri city and Vale (2004) and Castro et al. (2020) 

highlights the support of the forest development 

programs and of the Ubá furniture sector in this 

scenario currently observed in the region. 

Banana cultivation also grew in the city, 

with an increase of 48.05% in the planted area 

between 2019 (55 ha of cultivated area according 

to IBGE PAM, 2019) and 2020 (81.43 ha estimated 

in the present mapping) (Table 2) and of 4.30% in 

the banana production in 3 years (395 and 412 tons 

saved in the Agricultural Census 2017 and the 

IBGE PAM 2019, in order). Banana cultivation can 

be an interesting option in the diversifying of the 

income of the rural farmers, as highlighted by 

Barros et al. (2016) and Brito et al. (2020), and 

greater banana production is expected in Cajuri in 

the coming years, given the recent increase in the 

planted area. 

The sugar cane areas had a considerable 

increase when compared to the 5.0 ha registered in 

the Agricultural Census 2017 (IBGE CAb, 2021), 

adding an increase of 878% in the planted area of 

the crop. Agricultural Census 2017 (IBGE CAb, 

2021) brings sugar cane in only 4 rural properties 

and the field surveys carried out showed more 

sugar cane crops in the Cajuri territory, generally 

of small dimensions. These small areas combined 

increase the value of the cultivated area and explain 

the divergences in the quantities presented. 

The area occupied by hearts of palm is 

18.22 ha (Table 2), however, no crop data was 

found in municipal, state or federal agricultural 

reports for data comparison. The heart of palm 

cultivation was observed in only one rural 

property, located in the central region of the city, 

and the attention of public agencies for the crop 

should be highlighted since field inspections 

revealed that the activity is not recent and that 

investments, such as the installation of an agro-

industry to process the product, has been carried 

out. 

Citrus, culture that in the past was among 

the main agricultural activities of Cajuri (Fialho et 

al., 2016, Pereira et al., 2018, Freitas et al., 2018, 

Coutinho, 2019), had a marked reduction in their 

occupation areas and this event was a challenge for 

mapping land use. The reduction in the citrus 

culture can be explained by the decree of the 

Agricultural Institute of Minas Gerais (IMA), 

published in 2000, which stopped agricultural 

activity by contaminating seedlings with 

nematodes and by the decrease in the financial 

return of the activity for producers. The spatial 

resolution of the Sentinel-2A satellite image used 

in the classification justifies the difficulty detailing 

the few and small citrus areas in Cajuri. 

It is believed that there were minimal 

variations of the urban area value in the last 10 

years since IBGE estimates show a decrease of 

1.80% (4047 people in the Census 2010 and 3974 

people estimated in 2020) in the Cajuri population. 

It should be noted that the present paper 

sought to map the predominant land uses, however 

in Cajuri there are other occupations that contribute 

to the filling of the space, such as cassava, mango 

and vegetable crops, animal husbandry areas, rural 

buildings and others. Besides, the results and 

discussions presented allow us to observe an 

increase in the areas of all the mapped classes 

(Figure 2 and Table 2) and leads us to the 

conclusion that these advances occurred in the 

suppression mainly of the citrus crops that they had 

in the municipality. 

 

Conclusion 
 

1. The mapping of land use, by geotechnologies, 

and its correlation with historical records allowed 

us to analyze the recent transformations in the 

landscape of the Cajuri city, Minas Gerais, Brazil. 

Pasture, native forest, annual and perennial crops 

and coffee areas have been expanded in recent 

years and this evolution occurred mainly in 

substitution of the citrus crops. The urban area has 

shown minimal changes in recent years. 

 

2. The advancement of land uses over 

environmental preservation areas deserves 

attention and planning so as not to compromise the 

sustainability of the economic activities over time. 

 

3. This paper details the dynamics of land use in 

the municipality of Cajuri and can be used in other 

strategic studies to improve the quality of life and 

well-being of the local community. 
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