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This study aimed to characterize the rainfall regime of the city of Ourinhos, Sao Paulo,
using the box plot technique as described by Galvani and Luchiari (2004), applied to
the historical series of monthly precipitation from 1937 to 2023. Through this
approach, rainfall intervals were classified into five categories: "super dry," "dry,"
"normal," "wet," and "super wet." Additionally, absolute frequency calculations were
employed to determine the number of years in each category, allowing an analysis of
the distribution and variability of the rainfall regime over time. The method gave
conditions to identify seasonal patterns and the occurrence of extreme events,
highlighting the characteristic behavior of the dry and rainy season months. The
analysis revealed that the "normal" category predominated throughout the year,
reflecting a relative climate stability in Ourinhos. The "dry" and "wet" categories also
showed significant frequencies, while extreme events, classified as "super dry" and
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definidos intervalos de classificagao das chuvas em cinco categorias: "super seco", "seco",
"Umido" e "super umido". Além disso, utilizou-se o calculo de frequéncia absoluta para determinar a
guantidade de anos em cada categoria, permitindo analisar a distribuicédo e a variabilidade do regime
de precipitagdo ao longo do tempo. O método possibilitou evidenciar padrées sazonais e a

"super wet", occurred less frequently, being more evident in specific months, such as
August and September for dry events and January and December for wet events.
These patterns are aligned with the region's tropical climate characteristics, °
characterized by a well-defined dry season in winter and a rainy season in summer.

Keywords: Statistical technique; Characteristics; Rainfall.

RESUMO

O presente estudo teve como objetivo caracterizar o regime pluviométrico da cidade de Ourinhos,
Sao Paulo, utilizando a técnica do box plot conforme Galvani e Luchiari (2004) aplicada a série
histérica de precipitagdo mensal no periodo de 1937 a 2023. A partir dessa abordagem, foram

normal”,
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ocorréncia de eventos extremos, destacando o comportamento caracteristico dos meses da estagao
seca e chuvosa. A andlise revelou que a categoria "normal" predominou em todos os meses do ano,
refletindo uma relativa estabilidade climatica em Ourinhos. As categorias "seco" e "Umido" também
apresentaram frequéncias significativas, enquanto os eventos extremos, classificados como "super
seco" e "super Uumido", ocorreram com menor frequéncia, sendo mais evidentes em meses
especificos, como agosto e setembro para eventos secos e janeiro e dezembro para eventos
umidos. Esses padrdes estado alinhados as caracteristicas climaticas tropicais da regido, marcadas
por uma estacao seca bem definida no inverno e uma estacéo chuvosa.

Palavras-chave: Técnica estatistica; Caracteristicas; Chuvas.

RESUMEN

El presente estudio tuvo como objetivo caracterizar el régimen de lluvias de la ciudad de Ourinhos,
en Sao Paulo, mediante la técnica de diagrama de caja (box plot) descrita por Galvani y Luchiari
(2004), aplicada a la serie historica de precipitaciones mensuales de 1937 a 2023. A través de este
enfoque, los intervalos de lluvia se clasificaron en cinco categorias: “super seco”, “seco”, “normal”,
“‘humedo” y “super humedo”. Ademas, se utilizaron calculos de frecuencia absoluta para determinar
el niumero de afios en cada categoria, lo que permitid analizar la distribucién y variabilidad del
régimen de precipitaciones a lo largo del tiempo. Este método posibilitd identificar patrones
estacionales y la ocurrencia de eventos extremos, destacando el comportamiento caracteristico de
los meses de estacion seca y lluviosa. El analisis reveld que la categoria “normal” predominé a lo
largo de todo el afo, reflejando una relativa estabilidad climatica en Ourinhos. Las categorias “seco”
y “humedo” también presentaron frecuencias significativas, mientras que los eventos extremos,
clasificados como “super seco” y “super humedo”, ocurrieron con menor frecuencia, siendo mas
evidentes en meses especificos como agosto y septiembre para los eventos secos, y enero y
diciembre para los eventos humedos. Estos patrones se corresponden con las caracteristicas del
clima tropical de la regién, marcado por una estacién seca bien definida en invierno y una estacién
lluviosa en verano.

Palabras clave: Técnica estadistica; Caracteristicas; Precipitaciones.

1 INTRODUCTION

The concept of precipitation regime is related to the temporal and spatial distribution
of rainfall throughout the year in a specific region. It is influenced by climatic factors such as
standards of atmospheric circulation, temperature, pressure, and proximity of water bodies.
In this sense, tropical regions, for example, usually have well-defined precipitation regimes,
characterized by periods of higher and lower rainfall intensity. In contrast, arid or semi-arid
areas may have scarce and irregular rainfall, which partially affects the availability of water
resources.

Thus, it can be concluded that understanding the precipitation regime of a region is
essential for the planning and sustainable management of water resources, as this analysis
allows the prediction of periods of higher risk of droughts or floods, as well as providing

information for the implementation of agricultural and urban practices adapted to local
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weather conditions. Thus, precipitation and its associated behavior not only influence natural
cycles but can also impact the socioeconomic and environmental dynamics of the
communities.

According to Varejao Silva (2006), rainfall behavior is intrinsically linked to the
temporal and spatial variability of precipitation, standing out as one of the fundamental
elements in the climate characterization of a region. Thus, it is not only summed up to the
total volumes of precipitation, but also to its distribution throughout the year, with periods
defined of higher or lower frequency and intensity. In addition, rainfall analysis should
consider dynamic actors, such as air masses and atmospheric systems, and geographical
factors, such as relief, latitude, and proximity of large water bodies (Monteiro, 1962; 1971;
Zavattini, 2000; Fontao, 2021).

Historically, geographic climatology sought to classify precipitation dynamics
considering the idea of standard years, which represent specific periods as a reference for
analysis. These standard years are defined based on statistical characteristics, such as
median or values within precise intervals, which reflect the average, extreme or typical
precipitation conditions in a historical series (Monteiro, 1973; Barros and Zavattini, 2009).
Through this approach, it is possible to identify years that exemplify distinct climate patterns,
such as "dry", "moist" or "normal" years, offering a clearer portrait of rainfall variation over
time.

The integration of advanced climate models and remote sensing data is also key in
this process. Remote sensing technology allows real-time precipitation monitoring by
providing satellite images that cover large areas and can detect changes in the rainfall
regime even in remote regions. According to Shekede (2024), when combined with climatic
models that simulate atmospheric behavior, these data reveal a more accurate prediction of
precipitation standards.

This classification is especially valid for regional climate studies as it allows
comparing the observed data in specific years with the established standard years. Thus, it
becomes possible to evaluate deviations regarding climate normality, analyze trends and
rainfall extremes and better understand seasonal or interannual variations. In addition, the
concept of standard years provides an objective basis for correlating local climate events
with global phenomena such as El Nifio or La Nifia, as several authors have already done
(Silva et al., 2017; Oliveira et al., 2020; Emiliano et al., 2024).

One of the most used statistical techniques to delineate rain patterns in historical

time series is frequency analysis or probability distribution. This procedure calculates the
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probability of occurrence of specific rainfall values, such as total annual or monthly
precipitation. This technique allows the classification, for example, of the frequency of years
with water deficit or surplus, establishing behavioral patterns over decades. Thus, the
selection of standard years becomes more accurate and grounded, as it is based on
statistical parameters such as average, median, standard deviation and probabilities of
extreme events (Silvestre, 2016; Limberguer, 2016).

Additionally, many climatological studies establish groups of clustering or
hierarchical classification to identify regions and periods with similar rainfall behavior
(Zerouali et al., 2022; Salhi et al., 2024).

In this sort of approach, meteorological stations or data from different areas are
segmented into groups based on the similarity of their rainfall patterns, which reveals
homogeneous zones in terms of precipitation. These groups can then be associated with
their respective standard years, aiding in understanding how droughts or intense rainfall
events are spatially distributed (Oliveira-Junior et al., 2022).

It is worth noting that the use of long time series, combined with the application of
trend and seasonality techniques, is also relevant in analysing rainfall patterns. As Baldo et
al. (2021) argue, through the decomposition of time series, it is possible to identify trend
components (whether precipitation increases or decreases over decades), seasonal
components (repetitive annual or seasonal patterns), and longer-term cycles.

This information substantiates studies that attempt to relate local climate variability
to regional or even global-scale factors, providing support for the selection of representative
standard years.

Given these perspectives, this paper aimed to characterize the rainfall pattern of the
city of Ourinhos, located in the state of Sdo Paulo, using the box plot technique.

This statistical methodology was applied to describe the distribution of monthly
precipitation data throughout the historical series, allowing for the identification of extreme
values, such as maximums and minimums, in addition to defining quartiles and medians.
The technique enabled a detailed analysis of precipitation categories, such as super-dry,
dry, normal, wet, and super-wet periods, contributing to understanding local climate
characteristics and giving support for studies related to climate variability and trends in the
region.

Finally, with advances in remote sensing and climate modelling technologies, it is
now possible to integrate satellite data, reanalysis, and numerical simulations to

complement surface rainfall observations.
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Combining this information broadens the spatial and temporal scope of
climatological studies, enabling a more refined analysis of rainfall patterns. It means that the
selection of standard years now relies on multiple sources of evidence, ensuring greater
reliability in the diagnosis and understanding of the mechanisms responsible for rainfall

variability in different regions.
2 METHODOLOGICAL PROCEDURES
2.1 Characterization of the study area (physical environment)

The city of Ourinhos is in western Sdo Paulo state (Figure 01), near the border with
Parana state. It is approximately 370 km from the state capital. With a territorial area of 296
km?, the city had a population of 103,970 inhabitants, according to the 2022 Demographic
Census conducted by the Brazilian Institute of Geography and Statistics (Instituto Brasileiro
de Geografia e Estatistica - IBGE).

Figure 01 - Location of the city of Ourinhos and hypsometric characteristics of the

municipality

49.92°W

Localizagdo de Ourinhos-SP

Sistema de Coordenadas Geograficas
Datum SIRGAS 2000
Fontes: IBGE (2023), SRTM.

Source: Produced by the author (2025)

Geotemas - Pau dos Ferros, Brasil, v. 15, p. 01-20, e02519, 2025. FERREIRA (2025)


https://creativecommons.org/licenses/by/4.0/

CLASSIFICATION OF THE RAINFALL REGIME IN THE CITY OF OURINHOS-SP
IN THE PERIOD FROM 1937 TO 2023

The climate in Ourinhos is tropical, with a more pronounced dry season in winter
and a rainy summer. This pattern directly reflects the alternating action of the air masses

described in Figure 02.

Figure 02 — Trajectory of air masses
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In the western portion of S&o Paulo, yellow arrows indicate the predominant
influence of the Atlantic Tropical mass (Tropical Atlantica - TA). According to the map, this
mass moves from the coast to the inland, finding the mountains and elevated areas that can
facilitate or hinder its progression. In addition, the red color of the Atlantic Polar mass (Polar
Atlantica - PA) points to the advance of cold air from the south, especially significant in
winter, although it may reach the interior of the state in other times of the year under special
circulation conditions (Boin and Zavattini, 2005).

Another important air mass in this system is the Continental Tropical mass (Tropical
Continental - TC), whose thick yellow arrows show the displacement from the driest and
warmer lands of the center-west towards the west of S&do Paulo. This mass has influence
primarily in periods of higher heat when circulation favors the incursion of dry air towards
the areas of Sao Paulo. Finally, in blue, the Continental Equatorial mass (Equatorial

Continental - EC) is shown, which is formed in the most humid areas of the Amazon and
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eventually can extend its influence on the state, even less than the others.

These different air masses combine dynamically throughout the year, providing
huge climate variability to the west of Sdo Paulo. The map also illustrates how relief and
watersheds (highlighting the Tieté and the Paranapanema rivers) influence the
displacement of air masses, favoring or limiting the input of front systems, especially in the
fall and winter. Thus, the interpretation of arrows and areas delimited on the map reinforces
the importance of physical factors in understanding the region's climatic patterns.

According to Perusi (2022), Ourinhos is part of the 11th Marilia Administrative
Region and integrates the Middle Paranapanema River Basin Committee (Comité da Bacia
Hidrografica do Médio Paranapanema - CBH-MP), Water Resources Management Unit
(Unidade de Gerenciamento de Recursos Hidricos - UGRHI 17), especially the main rivers:
Pardo and Turvo. Additionally, the municipality is located in the Geotectonic Unit of the
Parana Sedimentary Basin (Unidade Geotecténica da Bacia Sedimentar do Parana), in the
Sao Bento Group, Serra Geral formation.

Regarding geological characteristics, the main extrusive rock is basalt of aphanitic
texture, characterized by extremely thin minerals, which disintegrate, forming predominantly
clay-composed soils (IPT, 1981). According to Ross and Moroz (1997), the area integrates
the morfoesculture of the Sao Paulo Western Plateau (Planalto Ocidental Paulista),
characterized by large and soft hills, with rounded tops and inclinations ranging from 10%
to 20%.

The hypsometric analysis of the city of Ourinhos shows a relief with altitudes ranging
from approximately 380 meters, in the lower and near drainage areas, up to about 544
meters, in the highest portions.

The map of Figure 1 shows the distribution of altimetric quotas in color gradients
ranging from blue/greenish, indicating the lower areas, to yellow/orangish, representing the
highest quotas. Thus, it can be seen that the lower altitude zones are concentrated in the
southern region and southwest of the municipality, coincident with the proximity of the
Paranapanema River and areas of floodplains. The highest altitudes are distributed to the
northeast and at specific points where there is more rolling terrain.

Observing the predominant green stain in the middle portion of the municipality, a
more smoothly wavy topography is noted, which suggests transition reliefs between the low-
altitude areas near the river and the higher points to the north and east. This pattern
indicates the presence of hills and valleys that make up the typical relief of cuestas and

sedimentation areas in regional watersheds. The different shades on the map still allow you
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to identify small levels and higher tops, possibly corresponding to geological structures
resistant to erosion or to water dividers.

In the far north and northeast of Ourinhos, where the colors near the orange or
brown appear, there are the highest altitudes, around 500 to 544 meters. This portion of the
municipality has more intense slopes compared to the marginal plains of the rivers, favoring
the existence of more pronounced and potentially different agricultural activities compared
to the lower areas. In short, the hypsometry of Ourinhos reflects the transition between the
Paranapanema river plain and the interior relief of Sdo Paulo, giving the municipality a
mosaic of moderate altitudes.

2.2 Tabulation, organization and treatment of rainfall data

The precipitation data used in this study were obtained secondarily from the
Department of Water and Electric Energy of the State of Sdo Paulo (Departamento de Aguas
e Energia Elétrica - DAEE-SP), an institution recognized for the collection and availability of
hydrometeorological information in the state. The data was obtained from the rain gauge
station in Ourinhos, identified by prefix D6-011, with an altitude of 460 meters, latitude 22°
59' 00" S and longitude 49° 50' 00" W.

There was a particular care to evaluate the discontinuous data present in the
historical series, ensuring a careful analysis of these gaps. After this initial stage, adequate
statistical treatments were performed to consistently fill the missing data, guaranteeing the
quality and reliability of the information used in the study.

The chart presented in Figure 03 presents a temporal analysis of the quality of the
meteorological data records of the Ourinhos D6-011 station, highlighting the percentage of
missing data per decade. There is a clear tendency to reduce missing values over the
decades, with a relatively high ratio in the 1930s, when records were still more susceptible
to failures. From 1940, there is a considerable improvement in data quality, reflected in
absence percentages that quickly fall to extremely low levels, especially in the 1950s
onwards.

This behavior suggests that, over time, data collection and registration processes
have been improved, either by the advancement of technology, the implementation of best
practices, or the greater frequency of maintenance of the meteorological stations. These
improvements are evidenced in the 1960s and 1970s, which have practically no gaps in the

data.
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Figure 03 — Percentage of missing data per decade
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Thus, the missing data in the historical series were filled using the Inverse Distance
Weighting method, an approach that considers spatial proximity between available rainfall.
This method ensures greater accuracy in completing by giving greater weight to information
from locations closer to the point with missing data (Ruezzene et al., 2021; Corbo et al.,
2024).

The Inverse Distance Weighting method (IDW) is a technique widely used in space
analysis for completing missing data. It is based on the principle that closer points have
greater influence on estimating value in a location with missing data than more distant points.
For this, weight is attributed inversely proportional to the distance between the point of
interest and the neighboring points with available data. Thus, the smaller the distance, the
greater the weight awarded, and, consequently, the greater the contribution of this point to
the calculation (Liu et al., 2022; Ghomlaghi, 2022).

After completing the missing data using the inverse distance weighting method, the
consistency method was applied through the double mass curve. This technique is useful
for evaluating the homogeneity and consistency of data over time, identifying changes in the
historical series due to changes in instruments, measurement methods, or environmental
conditions (Araujo et al., 2023; Ferreira, 2024). This analysis allows for necessary
adjustments to ensure the reliability and coherence of the data used in the study.

After applying data completion and consistency methods to the historical series, the
temporal cut of 1937 to 2023 was defined to perform the rainfall in the municipality of

Ourinhos. The plot box technique was applied to evaluate the rainfall. This method provides
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a visual representation of the data, allowing you to identify the distribution, dispersion, and
presence of possible atypical values (outliers).

Traditionally, the technique has been widely used to detect rain variations and
categorize standard years (Monteiro, 1971; Tavares, 1976; Schneider, 2014). According to
Galvani and Luchiari (2004) and Fontdo and Ferreira (2022), this type of categorization,
based on a monthly rather than annual temporal scale, makes it possible to analyze the
precipitation behavior in detail month by month, which is considered an advantage.

In the interpretation of the box plot chart, the maximum value (Vmax) of a series
corresponds to the largest number recorded, while the minimum (Vmin) value represents
the smallest. Although these values may seem irrelevant, they help identify the interval in
which data is distributed, providing an idea of the amplitude of the analyzed set. The median,
in turn, is especially useful in extensive series, in which the presence of extreme values can
distort the average, influencing results by underestimating or overlooking analyzes.

Quartiles divide a data set into four equal parts, each containing 25% of the series’
values. Thus, we have the first quartile (1st Q), the second quartile (2nd Q), which
corresponds to the median, and the third quartile (3rd Q). To calculate the first and third
quartiles, we used the same method applied to determine the median. However, in the case
of the first quartile, only the values between the minimum and the median are considered.
For the third quartile, the values between the median and the maximum are used. Figure 04

represents this dynamic.

Figure 04 - Representation of box plot for an arbitrary data set
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We performed statistical calculations and quartile determination using Python, aided
by the Matplotlib library to visualize the data in charts. The intervals adopted for the monthly
rainy rating were defined based on the distribution of the values of the historical series,
considering five categories (Table 01). The 5% of the lowest values in the series were
classified as "super dry", while the 5% largest were defined as "super wet". The values
between the minimum (Vmin) and the first quartile (1st Q) were classified as "dry", those
between the first and third quartile (3rd Q) as "normal", and, finally, the data between the

third quartile and the maximum (Vmax) were classified as "wet".

Table 01 - Categorization of intervals adopted for monthly rains

Monthly rains (mm) Classification
5% of the lowest values in the series Super dry
5% of the highest values in the series Super wet
Between Vmin and the first quartile Dry
Between the first quartile and the third quartile Normal
Between the third quartile and the Vmax Wet

Source: Adapted from Galvani and Luchiari (2004)

To verify the number of years classified in each of the defined categories, we
adopted the absolute frequency calculation. This method allowed accounting for the number
of years in which the monthly precipitation values fell into each classification, such as "super
dry", "dry", "normal”, "wet" and "super wet", providing a precise quantitative analysis of
rainfall distribution.

To perform the calculation, it is necessary primarily to define the intervals or
categories that will be analyzed, as was done for the classification of monthly rains (super
dry, dry, normal, wet and super wet). Then we verified how many series of data belong to
each of these categories, making a simple count. A flowchart of all methodological

processes is displayed in Figure 05.
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Figura 05 - Flowchart of the methodological steps of the research
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Source: Produced by the author (2025).

3 RESULTS AND DISCUSSIONS

The chart presented in Figure 06 presents an analysis of annual precipitation in
Ourinhos, organized by decades, using violin plot to represent data distribution. There is a
significant variation over the given period, both with respect to the amplitude and the central
precipitation standard.

During the 1940s and 1950s, precipitation had a narrower distribution, indicating
lower interannual variability, with centered values around 1500 mm per year. From the
1960s onwards, the amplitude increases, suggesting greater instability in rain records,
especially in 1965, which recorded about 1755 mm of annual precipitation, the highest

accumulation in the decade.
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Figure 06 - Temporal variability of precipitation totals in the city of Ourinhos throughout the

historical series
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Source: Produced by the author (2025)

Between the 1970s and 1990s, variability remains high, with the width of violins
expanding, especially at the higher ends. This specifies years with significantly above the
historical average, such as 1997 and 1998, respectively. This result was also identified by
Berezuk (2006) and Silva (2008). In the 2000s, the standard seemed slightly stable,
although with a wide range of values, suggesting precipitation exceptionalities. In the 2010s
and early 2020s, violins show much greater amplitude as a centralization around high
values, with peaks near 2000 mm. This indicates a trend of increasing average annual
precipitation and a higher frequency of extreme events. On the other hand, analyzing the
data monthly, the box plot chart of precipitation in Ourinhos provides detailed information on
quartiles, median, outliers and maximum and minimum values of each month.

The median, represented by the horizontal line inside each box, reflects the central
value of precipitation each month. In January and February, the median is high, being close
to 200 mm, indicating that half of the values recorded in these months are above or below
that point. These months also have interquartile intervals (between the first and third
quartiles), reflecting significant variability of precipitation.

The maximum and minimum values, represented by the whisker limits, show the
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range of precipitation within 1.5 times the interquartile interval (IQR). January, for example,
features higher whiskers that reach near 400 mm, indicating that in typical (habitual) years,
precipitation can reach these levels without being considered an outlier. On the other hand,
June and July have inferior and superior whiskers remarkably close, with a median below

50 mm, showing a decrease in rainfall and low variability in the winter months.

Figure 07 — Monthly Box Plot for the city of Ourinhos

500

&
o
=]

Precipitacdo (mm)
&
o
(e} o
(o]
oo
] [e]
1
I o] o
— -

— -
E—

H | ——o owo

L oo o
PN
H T H

0 J_ i - = —
.© <O o > -0 o o o o O o o
& @“ & ?‘9( ¥© & \\‘}(\ ot & \.0‘ & é@
& & X N ¥ & 06“ & &
& %2 © <

Meses

Source: Produced by the author (2025)

Outliers are another important highlight, indicating extreme monthly precipitation
events. They are present in several months, such as January, February, December and
even September, when there are points above the upper whispers.

These extreme values represent years in which rainfall occurred significantly above
normal, possibly associated with atypical climate events such as intense cold fronts or low-
pressure systems. In contrast, the months from June to August have few or no outliers. It is
noteworthy that the largest monthly accumulation was 570 mm in January 2005. According
to the Climate Bulletin, the performance of front systems, the configuration of an episode of
SACZ and the development of areas of instability throughout the month provided more
intense rainfall in Southeast Brazil.

The maximum values are more evident in the summer and early spring months, with

January, December and February registering rainfall over 400 mm in a few years, while the
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minimum values in these months rarely reach zero. In winter (June to August), the amplitude
is much lower, with the maximum values hardly exceeding 50 mm, and the minimum often
close to or equal to zero, indicating low periods in the rains.

Finally, the interquartile interval (the box area) varies significantly throughout
the year, being higher in the rainy months, such as January, February and December, and
lower in dry months, such as July and August. This seasonal variation reflects the climate
characteristics of Ourinhos, marked by a rainfall regime concentrated in summer and a well-
defined dry season in winter. The analysis of quartiles, median and outliers confirms a
consistent seasonal climate standard, with important implications for water resource
management and local agriculture.

Therefore, the chart presented in Figure 08 demonstrates the frequency of years
classified into five precipitation categories for each month of the year: "Super Dry", "Dry",
"Normal", "Wet" and "Super Wet". In a first analysis, it is noted that the "normal" category
dominates the distribution in every month, represented by the highest absolute frequency.

It indicates that most of the annual rainfall is aligned with the median data.

Figure 08 — Classification of intervals adopted for monthly rains considering the frequency

of occurrence
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The "dry" and "wet" categories also occur with significant regularity every month, highlighting
the natural variability of the rainfall, but still within non-extreme intervals. This feature stresses that
while there are variations of rain over the years, most of the months tend to stay close to a central
standard with less harsh deviations.

Contrariwise, the extreme categories, "super dry" and "super wet", occur less frequently,
standing out only in specific months. This indicates that extreme precipitation events are relatively
extraordinary in the region, which is expected in long-term climate series. Even so, its presence,
although limited, can have significant impacts on the social and environmental dynamics of the site.

An interesting point to note is the differentiated behavior of a few months, such as August
and September, which have a higher proportion of extreme classifications in the "Super Dry"
category. This pattern may be associated with specific winter climate characteristics. This season
tends to be drier in the Ourinhos region, directly influencing the precipitation values of these months.

However, months like January, February and December, belonging to the rainy
season, present a higher recurrence in the "wet" category, reinforcing the seasonal standard
of the rainfall. This behavior confirms the influence of the tropical climate with a well-defined
rainy season, highlighting the importance of analyzing these standards to understand

interannual variability and the possible impacts of climate change in the region.
4 FINAL CONSIDERATIONS

The analyzes carried out in this study demonstrated the efficiency of the Box Plot
technique to describe the Ourinhos rainfall regime, in Sdo Paulo. This methodology allowed
a detailed description of the distribution of monthly precipitation throughout the historical
series, providing valuable information about local climate variability. The identification of
extreme values, as maximum and minimum, as well as the delimitation of the quartiles and
the median, highlighted the patterns of rain behavior, emphasizing the capacity of the
technique in representing both typical and atypical events.

The classification of precipitation in five categories — super dry, dry, normal, wet,
and super wet — revealed not only the predominance of the "normal" category in all months,
but also the frequency and periods of extreme events. This detail is essential to
understanding the seasonal and interannual dynamics of rainfall in the region, providing
subsidies for the analysis of climatic patterns. The technique was particularly effective in
highlighting months such as August and September, marked by a higher incidence of dry
events, and the months of the rainy season, such as January and December, with more

numerous humid events.
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The use of absolute frequency calculation as a complement to the box plot
technique was equally relevant to quantify the presence of each category over the years.
This intersection of information enabled a more robust analysis, capable of identifying
climate trends and specific seasonality.

Therefore, the application of the box plot technique proved to be an efficient and
versatile statistical tool for climate analysis, especially in the study of precipitation. Its ability
to simplify and interpret complex data reinforces its value for regional studies other than this
one in respect to Ourinhos. These results contribute positively to the understanding of
climate variability and can be used in water resource planning and management, mitigation
of climate extreme impacts and the formulation of adaptive strategies for different sectors

affected by climate change.
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