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Abstract 

The areas with Grassland Formation present in the Pampa Biome are considered zones of high 

pressure for the advancement of agricultural frontiers, especially for agricultural commodities. The 

objective of this article was to evaluate the spatiotemporal dynamics (1985-2022) of the Grassland 

Formation coverage of the current Pampa Biome in the state of Rio Grande do Sul, identifying the 

agricultural frontiers and the degree of manipulation of this biome. Geoprocessing techniques and 

data from MapBiomas collection 8 were used. In the period from 1985 to 2022, there was a 

suppression of 56.3% of the remaining grassland vegetation that existed in 1985, leaving 31% of the 

remaining vegetation. The suppression of native vegetation occurred predominantly in favor of 

soybean farming. 

 

Keywords: Geoprocessing. Land use and land cover dynamics; environmental legislation; 

agricultural commodities. 

 
 

Resumen 

Las áreas con Formación Campestre presentes en el Bioma Pampa son consideradas áreas de alta 

presión para el avance de las fronteras agrícolas, especialmente para los commodities agrícolas. En 

este sentido, el objetivo de este artículo fue evaluar la dinámica espacial y temporal (1985-2022) de 
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la cobertura de la Formación Campestre del actual Bioma Pampa en el estado de Rio Grande do 

Sul, identificando las fronteras agrícolas y el grado de manipulación de este bioma. Se utilizaron 

técnicas de geoprocesamiento y datos de la colección MapBiomas 8. En el periodo de 1985 a 2022 se 

produjo una supresión del 56,3% de la vegetación de pastizal remanente que existía en 1985, 

quedando el 31% de la vegetación remanente. La supresión de la vegetación nativa se produjo, 

predominantemente, a favor del cultivo de soja. 

 

Palabras clave: Geoprocesamiento. dinámica de uso y cobertura del suelo; legislación ambiental; 

productos agrícolas. 

 

Resumo 

As áreas com Formação Campestres presentes no Bioma Pampa são consideradas zonas de elevada 

pressão para o avanço das fronteiras agrícolas, especialmente por commodities agrícolas. Neste 

sentido, o objetivo do presente artigo foi o de avaliar a dinâmica espaço-temporal (1985-2022) das 

coberturas de Formação Campestre do Bioma Pampa presente no estado do Rio Grande do Sul 

visando identificar as fronteiras agrícolas e o grau de degradação deste bioma. Foram utilziadas 

técnicas de geoprocessamento e os dados provenientes da coleção 8 do MapBiomas. No período de 

1985 a 2022 houve a supressão de 56,3% da vegetação Campestre remanescente que existia em 

1985, restando 31% de vegetação remanescente. A supressão da vegetação nativa se deu, 

predominantemente, em prol da Sojicultura. 

 

Palavras-chave: Geoprocessamento. dinâmica do uso e cobertura da terra; legislação ambiental; 

commodities agrícolas. 

 

 
Introduction  

Currently, Brazil holds a prominent position in global agricultural production, 

producing approximately 10% of the food consumed in the world (Contini; Aragão, 

2021). Rio Grande do Sul is one of the states with the highest agricultural production 

in Brazil (Mapa, 2020), and the areas with Grassland Formation used for livestock 

farming are considered to be areas of high pressure for the expansion of agricultural 

frontiers. 

According to Kuplich; Capoane; Costa (2018), livestock farming on native 

fields is a traditional activity in the biome and, under adequate conditions, can enable 

its conservation, combining income generation with the sustainable use of natural 

resources (Echer et al., 2016). However, with the reduction of natural grassland areas, 
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there is overexploitation of the remaining areas due to the high density of animals 

per area, promoting the selection of specific and exotic plant species to the detriment 

of other native individuals (Overbeck et al. 2007; Echer et al., 2016), while at the same 

time degrading the soils through compaction by cattle trampling and the increase in 

erosion processes. 

When the native areas of the Pampa Biome are not overexploited by livestock, 

there is suppression of native formations due to the expansion of cultivated areas, 

especially agricultural commodities such as soybean and rice farming (Sommer; 

Saldanha, 2012; Palazzi, 2018, Kuplich; Capoane; Costa, 2018; Oliveira, 2020; Palazzi, 

2018). Some authors claim that in the general context, the native Pampa today 

represents only about 40% of its original vegetation (Overbeck et al., 2007; Ribeiro et 

al., 2021; Rolim; Rosenfield; Overbeck, 2022). 

It is worth noting that the Pampa landscapes are naturally characterized by 

mountain ranges, hills, rocky hills and plains, in addition to the emblematic and 

dominant native fields and, to a lesser extent, riparian forests, hillside forests, shrub 

formations, among others (MMA, 2023; Rovedder, 2013). Although the grassland 

vegetation of the Pampa biome is a legacy of climate change associated with human 

actions over the last 12,000 years (Buriol et al., 2007), Boldrini (2009) and Kuplich et 

al. (2016) state that native grassland vegetation, when kept preserved, guarantees 

ecosystem services, such as the protection of water resources, soils and the 

maintenance of plant and animal species. However, it is observed that the Pampa 

biome, when compared to other Brazilian biomes, is the one with the smallest 

territorial quantity of Conservation Units (UC) (MMA, 2023; Kuplich; Capoane; 

Costa, 2018) and is the one that has shown the least progress in the creation of these 

in recent decades (Palazzi, 2018). Of the entire territory composed of the Pampa 

Biome, only 3.23% is allocated to Conservation Units, while the recommendation by 

the Convention on Biological Diversity (CBD, 2010) is that this percentage should be 

at least 17% (Bertzky, et al 2012; Conabio, 2013; Palazzi, 2018). Likewise, the Pampa 
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biome, together with the Cerrado and Caatinga biomes, are not considered natural 

heritage sites according to the Brazilian Federal Constitution (BRAZIL, 1988), and do 

not have guarantees for the preservation of their cultural, historical, biopatrimonial 

and geopatrimonial heritage. 

Considering the above, the objective of this article was to evaluate the space-

time dynamics (1985-2022) of the Campestre Formation coverage of the Pampa Biome 

present in the state of Rio Grande do Sul, aiming to identify the agricultural frontiers 

and the degree of degradation of this biome. 

Methodology 

The geospatial database was organized using the continuous vector 

cartographic base of Rio Grande do Sul (scale of 1:50,000) by Hasenack and Weber 

(2010) in addition to vector data provided by IBGE (2024), Ana (2024) and Fepam 

(2024). 

Data from MapBioma and the Google Enginee® platform (collection 8) were 

used. Land use and land cover data for the Pampa Biome section of the 1985 and 2022 

scenarios were acquired. The 1985 scenario was considered as the initial scenario and 

this was compared to the 2022 scenario. After data acquisition, only the land cover 

with Campestre formation was analyzed. The collected scenarios were processed 

using QGis 3.28 and considering the geographic coordinate system, Datum WGS 84. 

Subsequently, considering the 1985 scenario, the areas that ceased to be native and 

were transformed into other anthropic uses were verified and quantified. 

Results and discussion 

Considering only its Brazilian portion, the Pampa is located exclusively in the 

southern and southeastern regions of the state of Rio Grande do Sul, corresponding 

to 63% of the state's area and 2.07% of the national territory (Rovedder, 2013). Despite 

its great importance to the region, the Pampa was only recognized as a biome in 
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Brazil in 2004 (IBGE, 2004) (Figure 1) due to negligence on the part of public 

biodiversity conservation policies (Overberck et al., 2009). 

Map 1 - Location of the Pampa Biome in Brazilian territory. 

 
Source: Prepared by Alves (2024) 

The total area delimited by the Pampa biome and defined by the IBGE (2024), 

excluding the lagoon water bodies present in the coastal plain, is approximately 

179,526 km². Studies indicate that before the insertion of industrial agricultural 

activities, the pampa biome's grassland areas were already in a process of 

degradation due to overcrowding by cattle and horses fenced in on properties. Before 

this process of overcrowding and degradation, the grasslands were composed of 

geophytes with creeping habits and a great biodiversity persisted (Cruz; Guadagnin, 

2010). In 1985, the Campestre Formation coverage was 90,318.63 km², demonstrating 

a reduction in the original native coverage (Figures 2 and 3). In 2022, the Grassland 

Formations totaled 50,853.38 km², demonstrating that in a period of 37 years, 56.3% of 

the Grassland vegetation that existed in 1985 was suppressed. 
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Map 2 - Remnants of rural formation in 1985 and areas suppressed in 

2022. 

 
Source: Prepared by Alves (2024) 

When comparing all native coverage of the Pampa biome (classes called Forest 

Formation, Grassland Formation, Flooded Field and Marshy Area, and Arboreal and 

Herbaceous Restingas) there is a total of 55,806.77 km² in 2022, which results in only 

31% of the vegetation of the Pampa biome remaining, demonstrating that 69% of the 

Pampa Biome areas (according to the limit proposed by IBGE, 2024) were suppressed 

by 2022. 

Regarding the Grassland Formation coverage, map 2 shows the changes in uses 

between the 1985 and 2022 scenarios. It is possible to observe that the agricultural 

frontiers are found especially in the north/northwest and central/south portions of the 

state. In the north and northwest portions of the state, there is suppression of 

Grassland Formation in favor of soybean farming and other temporary crops (map 3). 

In this region, there were few remnants of Campestre Formation in 1985 (map 2) and 

almost total elimination of these in 2022. It is in this region that the Alto and Médio 
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Jacuí and Ijuí hydrographic basins are located, basins that since 2023 have been 

suffering from processes of intense rainfall and major floods and that have caused 

environmental, social and economic losses to the entire state of Rio Grande do Sul. 

Map 3 - Land use and land cover (2022 scenario) present in the remnants of 

Campestre Formation existing in 1985. 

 
Fonte: Elaborado por Alves (2024) 

In the central/southern portion of the state, the suppression of the Campestre 

formation was also observed in place of soybean cultivation and forestry, the latter 

being a crop that grew rapidly among the scenarios evaluated (map 3). 

 

Regarding the changes in the remaining Campestre formations from 1985, it is 

possible to observe in map 3 that, in general, there was a high growth in Soybean 
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cultivation, Mosaics of Uses and Forestry, with these expanding by 18.5% and 8.8% 

and 4.4% respectively over the areas of remaining Campestre Formation from 1985. 

Although there is environmental legislation that aims to protect other natural 

vegetation that has been useful to the lands that cover it since 1965 in Brazil (Brasil, 

1965, 2012), it is noted that the Pampa Biome has no political or economic importance 

for its conservation. In this context, Overbeck et al. (2015) report that in Brazil there is 

little attention to the conservation and monitoring of non-forest covers, which is the 

reason behind the devastation of biomes such as the Pampa, Pantanal, Cerrado and 

Caatinga. 

Final Considerations 

Between 1985 and 2022, 56.3% of the remaining grassland vegetation that 

existed in 1985 was removed. In relation to the existing limit of the Pampa biome 

delimited by the IBGE (2024), 31% of the remaining vegetation remains. It can be seen 

that in the temporal and spatial cut-off evaluated, the removal of native vegetation 

was in favor of temporary crops, with emphasis on soybean farming, which is linked 

to the agricultural commodities market. It can also be seen that the areas of greatest 

degradation are located in the North/Northwest and Center/South portions, with 

native vegetation being practically absent in the North/Northwest portion. This 

region contains important river basins that have been undergoing climate emergency 

processes since 2023, with the occurrence of intense rains and extreme flooding. It is 

worth noting that, despite the existence of federal environmental legislation aimed at 

protecting natural vegetation of relevant importance, the Pampa biome stands out for 

its lack of compliance with the legislation as well as for the proposal of new 

environmental legislation at the state level (Law 15434, of 09/01/2020) that allows the 

suppression of native fields for use with temporary crops. Thus, the climate 

emergency currently experienced by Rio Grande do Sul is also the result of the 

misuse of land associated with local political will. 
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