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Abstract 

Accurate pasture mapping is essential for sustainable livestock management in Brazil, 

where degradation affects extensive areas. Tools like the Atlas das Pastagens provide 

large-scale data on pasture quality, but local-scale accuracy remains underexplored. This 

study assessed the accuracy of pasture vigor classification in the 2023 Atlas using 60 

groundtruth points collected in Guia Lopes da Laguna, Mato Grosso do Sul, in June 2024. 

Field data were classified into High, Medium, or Low vigor and then grouped into a binary 

scheme: “non-degraded” (high vigor) and “degraded” (medium + low Vigor). A confusion 

matrix comparing reference (field) and estimated (Atlas) data revealed an overall accuracy 

of 73.3%. The method in Atlas performed better at detecting degraded areas (recall = 

80.0%, precision = 70.6%, F1-score = 75.0%) than non-degraded areas (recall = 34.8%, 

precision = 47.1%, F1-score = 40.0%). While the binary approach improves overall 

accuracy, the Atlas still shows significant limitations in correctly identifying non-degraded 

(High Vigor) pastures at the municipal level, often underestimating their presence. 

Therefore, the Atlas is a useful tool for detecting degradation signs but should be used 

with caution in applications that require high local precision in distinguishing productive 

pasture areas. 
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1.​ Introduction 

Mapping and classifying pastures are key to sustainable land use management, 

particularly in Brazil, the world’s leading beef exporter, where extensive livestock farming 

is dominant. Pastures cover approximately 21% of Brazil’s territory (Parente et al., 2019), 

with a significant concentration in the Cerrado biome. However, pasture degradation, 

defined as the gradual decline in vigor, productivity, and regenerative capacity (Kichel et 

al., 1999), poses a major environmental and economic challenge. Recent estimates 

suggest that nearly 28 million hectares of moderately to severely degraded pastures could 

be either rehabilitated or repurposed for agriculture (Bolfe et al., 2024). 

Monitoring pasture quality remains a significant challenge due to the diverse 

environmental conditions and the vast area these lands occupy (Parente et al., 2019; Chen 

et al., 2021; Fernandes et al., 2024). In this context, remote sensing has become an 

essential tool, enabling efficient large-scale assessments. Platforms such as MapBiomas 

and Atlas das Pastagens (LAPIG/UFG) provide valuable information on land use and cover 

and are widely used as references in agricultural and environmental studies (Parente et 

al., 2019; Souza Júnior et al., 2020). However, accurately distinguishing between different 

levels of pasture degradation - especially in complex ecosystems like the Cerrado - 

remains difficult due to the subtle spectral differences among classes (Chen et al., 2021; 

Fernandes et al., 2024).  

Given the importance of accurate data for local planning and for evaluating 

initiatives such as the SEMEAR project, which aims, among other goals, to promote 

sustainable agricultural practices, it is crucial to assess the applicability of large-scale 

datasets at the municipal level. This study aimed to perform an exploratory accuracy 

assessment of the vigor and degradation levels proposed and implemented in the Atlas 

das Pastagens (Universidade Federal de Goiás, 2023), using field data collected in the 

municipality of Guia Lopes da Laguna (GLL), Mato Grosso do Sul, as a reference. The goal 

was to assess how accurately this data performs at the local scale when distinguishing 

between two pastures conditions: degraded (low and medium vigor) and non degraded 

(high vigor). 

 

2.​ Methods  

Guia Lopes da Laguna (GLL) is a municipality in southwestern Mato Grosso do Sul, 

Brazil, covering 1,215 km² with an estimated population of 9,772 (IBGE, 2025a; 2025b). 
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The climate is tropical with a dry winter (Aw, Köppen-Geiger), and average annual rainfall 

is 1,442 mm based on 24 years of CHIRPS data (Funk et al., 2015). The terrain ranges from 

flat to gently rolling. 

To collect reference data, 60 pasture sites in GLL were assessed in situ in June 

2024. At each site, geographic coordinates and photographic records were obtained. Field 

classification followed three vigor levels aligned with the Atlas methodology: high vigor 

(non-degraded), medium vigor (intermediate), and low vigor (severely degraded), based 

on indicators such as presence of invasive species, vegetation homogeneity, termite 

mounds, and bare soil exposure. For the binary analysis, field data were reclassified: 

points labeled as high or medium vigor were grouped as “non-degraded,” while low vigor 

points were assigned to the “degraded” class. 

For the binary accuracy analysis, field data were grouped into two classes: 

“non-degraded” (high vigor only) and “degraded” (medium and low vigor). The same 

grouping rule was applied to the original 2023 Atlas das Pastagens classification, where 

high vigor corresponds to “non-degraded” and medium/low vigor to “degraded”. Atlas 

values were extracted at the field coordinates using spreadsheets and the Google Earth 

Engine platform (Gorelick et al., 2017). Accuracy was assessed through a 2x2 confusion 

matrix and calculation of overall accuracy, along with class-specific metrics: Precision, 

Recall, and F1-score. 

 

3.​ Results and Discussion 

The accuracy assessment of the binary classification (“non-degraded” vs. 

“degraded”) from the Atlas das Pastagens compared to field data is summarized in the 

confusion matrix shown in Table 1. Class-specific performance metrics are detailed in 

Table 2. 

 

Table 1. Confusion Matrix (Field × Atlas). 
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Field/Atlas Non-Degraded (A) Degraded (A) Total Field 

Non-Degraded (F) 8 15 23 

Degraded (F) 9 36 45 

Total Atlas 17 51 68 



 

Table 2. Performance by class. 
Class Precision (%) Recall (%) F1-score (%) 

Non-Degraded 47 35 40 

Degraded 71 80 75 

 

The overall accuracy of the Atlas das Pastagens in the binary classification was 

73.3%, indicating moderate performance at the municipal scale in GLL (Figure 2). 

However, class-level analysis reveals uneven results. The “non-degraded” class 

(corresponding to high vigor in the field, Figure 1) remains a critical challenge for the 

Atlas. A recall of only 34.8% suggests that the Atlas correctly identified just one-third of 

truly non-degraded pastures, misclassifying the remaining 65.2% as degraded (false 

negatives). A precision of 47.1% indicates that, even when the Atlas labels an area as 

non-degraded, there is a 52.9% chance it is degraded (medium or low vigor). The low 

F1-score (40.0%) encapsulates this difficulty. Such performance may stem from 

generalized spectral thresholds adopted by the platform or from the spatial resolution of 

its base datasets-typically MODIS or Landsat-which may fail to capture finer-scale 

variations in pasture productivity (Reis et al., 2020). 

   

Figure 1. Samples taken in the field: A) Sample no. 56: not degraded and classified by the 

atlas as not degraded; B) sample no. 47: not degraded and classified by the atlas as 

degraded; C) sample no. 53: not degraded and classified by the atlas as not degraded. 

In contrast, performance in identifying the “degraded” class (combining medium 

and low vigor field observations) was considerably stronger. With a recall of 80.0%, the 

Atlas correctly identified the vast majority (36 out of 45) of pastures showing signs of 

degradation.  
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A precision of 70.6% indicates that most areas classified as degraded by the Atlas 

were indeed degraded, though false positives were still present—15 non-degraded points 

misclassified as degraded. The F1-score of 75.0% reflects this more robust performance 

for the aggregated degradation class. 

 

Figure 2. Sampling location map and Pasture Atlas. 

​  

These findings suggest that although overall accuracy improves when medium and 

low vigor are grouped, a key limitation remains at the local scale in GLL: the difficulty in 

accurately distinguishing high-vigor pastures from degraded ones. The Atlas methodology 

overestimated degradation in GLL, often labeling productive areas as being in 

intermediate or low vigor. This may be attributed to generalized spectral thresholds, 

coarse spatial resolution (Reis et al., 2020), the spectral complexity of tropical pastures 

(Chen et al., 2021; Fernandes et al., 2024), and potential temporal mismatches between 

field observations and satellite data. 
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4.​ Conclusion 

The Atlas das Pastagens (2023) methodology showed moderate accuracy (73.3%) in 

distinguishing degraded from non-degraded areas in Guia Lopes da Laguna, MS. While its 

performance in identifying degraded pastures was satisfactory, the platform consistently 

misclassified a significant portion of high-vigor (productive) pastures as degraded. Despite 

improved agreement with the binary approach, limitations persist at the municipal scale. 

Caution is advised when using the Atlas as the sole source for detailed planning or local 

validation, especially where precise identification of non-degraded areas is critical. 

Complementary local data or tailored classifications are recommended, along with 

ongoing validation across seasons. 
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