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OBJECTIVE
The objective is to consolidate a geodetic network according to the guidelines of ABNT NBR 14166/2022 and to compare the discrepancies between the precise point positioning and static relative
positioning methods in order to identify the best accuracy and its influencing factors. The Jacaré Settlement Project, located in the municipality of Jacareacanga, in the western region of the state of Pará,
was selected for development. This study aims to present the results of the data analysis obtained from the execution of TED No. 17/2021.

METHODS
 The Jacaré Settlement Project is located in the municipality of Jacareacanga, state of Pará,
northern region of Brazil, and has 280 (two hundred and eighty) plots (Figure 1) intended for
agrarian reform of approximately 100 (one hundred) hectares each, according to the Land
Management System SIGEF/INCRA (2026). The data provided by TED 017/2021 were used,
containing: raw files, and rinex of 3 (three) tracking sessions at least 4 hours for each of the 7
(seven) base support vertices (figure 2), using the GNSS CHC I73+ receiver (figure 3). The
procedure was executed according to the specifications of ABNT NBR 14166 (2022) and
MTGIR/INCRA/2022. Also, the CGO 2.3.2.6 software was used for post-processing of the
vertices and adjustment of the GNSS network: Relative positioning was performed using
three RBMC stations (PAIT, AMPT, PASM). The analyses and calculations were carried out
using Excel. For the validation of the survey, a comparison was made between the processing
by the relative (RBMC/IBGE) and  precise point positioning (PPP/IBGE) methods, obtaining
the discrepancies, means, medians, standard deviation and RSM-Root Mean Square.

Figure 1: Location of the vertices implanted in the Jacaré Settlement Project and the RBMC stations.

INTRODUCION
In the relationship between agrarian reform and georeferencing of rural properties, the installation of cadastral reference networks in Settlement Projects is extremely important for validating the data
obtained in situ. This ensures that geodetic data meet quality standards for demarcation of rural parcels.
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RESULT

Figure 2: Geodetic benchmark model for performing georeferencing
of rural properties.

Figure 3: Tracing the base support
vertices.

Table 1: Coordinates resulting from processing by the precise point positioning (PPP/IBGE), based on the average of the three
tracking sessions of the implemented vertices, in UTM coordinates associated with the SIRGAS2000 datum, Zone 21 South, epoch

2000.4.

CONCLUSIONS

Graph 1: Discrepancy between GNSS positioning methods.

Geodetic networks play a fundamental role in establishing a municipal cadastral reference network,
especially in remote municipalities such as Jacareacanga, where the long distance from RBMC stations
makes relative GNSS processing more difficult. The work carried out provides a precise and reliable
reference base that will support future topographic, geodetic, and other geoscience-related surveys,
contributing to territorial planning and land regularization in the region.

The results showed small discrepancies between the relative and precise point positioning GNSS
positioning methods, with centimeter-level accuracy for the analyzed vertices. The horizontal components
presented greater stability, while the vertical component showed slightly higher differences. Overall, the
data confirm the reliability of the methods and demonstrate thatprecise point positioning can be a viable
alternative in areas with difficulties for relative GNSS positioning. Therefore, the resulting coordinates
used for validation of the geodetic network in the settlement project were those processed by the precise
point positioning (PPP/IBGE), calculated from the average of the three tracking sessions of the
implemented vertices, in UTM coordinates associated with the SIRGAS2000 datum, Zone 21 South, epoch
2000.4, Height conversion model hgeoHNOR_IMBITUBA .

Graph 2: Statistical analysis of the comparisons between
GNSS positioning methods.
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