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a b s t r a c t 

This article presents a comprehensive dataset integrating 

hourly electricity demand data from Paraguay’s National In- 

terconnected System (SIN) with meteorological records from 

2008 to 2022. Electricity demand data were obtained from 

the National Electricity Administration (ANDE), while mete- 

orological data were sourced from the Global Data Assimila- 

tion System (GDAS). 

The dataset provides a long-term perspective on trends and 

patterns, with high-frequency data enabling detailed analy- 

ses. Electricity demand data comprise hourly readings mea- 

sured in megawatts (MW), while the meteorological dataset 

includes temperature and humidity readings recorded at 

three-hour intervals. GDAS synthesizes observations from di- 

verse sources, such as weather stations, satellites, and radar 

systems, and integrates them into a numerical weather fore- 

casting model to deliver a consistent and detailed represen- 

tation of atmospheric conditions. 

This integrated supports robust analyses of the relation- 

ship between electricity demand and meteorological vari- 

ables. Additionally, it offers valuable resources for testing 

and developing forecasting models, while contributing to the 

optimization of energy distribution, infrastructure planning, 
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and efficiency improvements in Paraguay’s electricity net- 

work. 

© 2025 The Author(s). Published by Elsevier Inc. 

This is an open access article under the CC BY-NC license 
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Specifications Table 

Subject Engineering & Materials science 

Specific subject area Energy. Electricity consumption and meteorological data. 

Type of data Table. Raw and processed. 

Data collection Raw electricity consumption data were obtained from a set of electricity 

metering spreadsheets provided by the National Electricity Administration 

(ANDE), and meteorological data were extracted from the Global Data 

Assimilation System (GDAS). Weather data contains the following variables: air 

temperature at 2 meters above the ground (Celsius), relative humidity at 2 

meters above the ground (%), surface pressure (Pa), total precipitation over six 

hours (mm), eastward wind speed at 10 meters above ground (m/s), and 

northward wind speed at 10 meters above ground (m/s). The data 

corresponding to holidays in Paraguay are also attached. 

Data source location Electricity consumption data: Countrywide electric consumption. 

Meteorological data: Luque, Central Department, Paraguay (25 °14′ 30.0"S, 

57 °31′ 08.0"W). This locality has been chosen as the point to obtain 

meteorological data because it is located in a strategic area, where the largest 

population and industrialization of the country is concentrated. At the same 

time, since Paraguay has a relatively small territory, the temperature variability 

in the Eastern Region, which comprises 97% of the total population, is small. 

This explanation is developed further in the Data Description section. 

Data accessibility Repository name: Electricity consumption and meteorological data from 

Paraguay. 

Data identification number: 10.17632/dm78h95ghk.3 

Direct URL to data: https://data.mendeley.com/datasets/dm78h95ghk/3 

Related research article [ 1 ] 

. Value of the Data 

• The data are invaluable for analyzing and understanding electricity consumption patterns,

including trends, seasonal variations, and peak demand periods. 

• The dataset enables the development of robust forecasting models that integrate historical

power consumption with external factors such as weather conditions, economic activity, and

calendar variables. 

• Because the dataset is made up of global electricity consumption data and not individual

consumption data for each department or region, it can serve as a parameter in the develop-

ment of more specific models for a single location. 

• The dataset serves as a benchmark for testing and validating predictive models in the field

of energy demand forecasting. 

. Background 

Accurate energy demand forecasting is essential for ensuring the stability and resilience of

ower grids. By predicting electricity requirements, utilities can proactively manage resources to

uarantee uninterrupted power supply [ 1 , 2 ]. Historical data on energy consumption, combined

ith insights into influencing factors, serves as an invaluable resource for this process [ 3 ]. 

http://creativecommons.org/licenses/by-nc/4.0/
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The analysis of historical consumption data reveals trends, seasonal variations, and peak de-

mand periods, which are critical for creating reliable forecasts. These forecasts mitigate the

risk of power shortages and blackouts. Additionally, understanding influencing factors such as

weather patterns, economic activity, and population demographics provides deeper insights into

the drivers of energy demand. This understanding enables us to develop forecasting models that

account for these external influences, leading to more robust predictions. 

Reliable demand forecasts are also vital to support informed policy and infrastructure plan-

ning. Policymakers and energy companies can use them to guide planning for future infras-

tructure investments, such as building new power plants or transmission lines, and developing

targeted energy efficiency for demand response programs for managing peak demand periods.

Moreover, utilities can optimize resource allocation by strategically deploying a mix of power

sources to meet the expected demand while balancing cost-effectiveness and environmental sus-

tainability. 

3. Data Description 

The data presented in this paper were compiled from prior work addressing the challenge of

short-term electricity demand forecasting [ 1 ]. The data coverage period is from 2008 to 2022,

and were sourced from documents provided by ANDE, the institution responsible for electricity

demand management and monitoring in Paraguay, as well as from the GDAS, which integrates

mathematical weather forecasting models based on historical observations. The published files

include the following: 

1. consumption-raw.csv 

2. weather-raw.csv 

3. consumption.csv 

4. weather.csv 

5. holidays.csv 

6. complete-dataset.csv 

First, we have the consumption-raw.csv file, which contains historical electricity consump-

tion records at the national level. On the other hand, the weather-raw.csv file includes sev-

eral weather indicators that can be correlated to energy consumption. Furthermore, consump-

tion.csv and weather.csv are the output files resulting from a rigorous processing stage applied

to consumption-raw.csv and weather-raw.csv, respectively. The holidays.csv file provides infor-

mation about holidays throughout the study period, which can significantly impact energy de-

mand patterns. 

The provided complete-dataset.csv file integrates all acquired data after rigorous processing

to eliminate data corruption. Due to the implementation of daylight-saving time in Paraguay, the

dataset reflects seasonal UTC changes between summer and winter. Specifically, on the day of

the time change, the 0 0:0 0 timestamp is omitted-data jumps directly from 23:00 of the preced-

ing day to 01:00 of the following day. This adjustment, results in intentional gaps in the time

series that users should consider when analyzing temporal trends. 

Therefore, the details of the fields included in the complete processed data file are presented

in Table 1 below. 

The information contained in these files is intended to support other researchers and scien-

tific groups in the development of competent knowledge for the efficient management of elec-

tricity in Paraguay. To emphasize the approach of this work, a more detailed explanation of the

complete dataset is explained in the following sections. 

3.1. Electricity consumption data 

The following subsection presents an exploratory analysis of the electricity consumption

variable from the dataset (SIN). The goal is to summarize the characteristics of the electricity
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Table 1 

Detailed summary of the fields included in the complete-dataset.csv file and the source files from which these fields 

were extracted. The abbreviations shown correspond to the following, CR: consumption-raw.csv file, WR: weather- 

raw.csv file, H: holidays.csv file. 

Field Description Unit of measurement Data type File Source 

DATETIME Timestamp of data recorded Date and time, 

including offset 

according to ISO 8601 

standard 

Datetime - 

SIN SIN electricity demand MW Float CR 

T02M Air temperature at 2 meters 

above the ground 

°C Float WR 

RH2M Relative humidity at 2 meters 

above the ground 

% Float WR 

PRSS Surface pressure Pa Float WR 

TPP6 Total precipitation over the 

past 6 hours 

mm Float WR 

U10M Eastward wind speed at 10 

meters above ground 

m/s Float WR 

V10M Northward wind speed at 10 

meters above ground 

m/s Float WR 

ISHOLIDAY Holiday indicator 

corresponding to the date and 

time recorded 

Bit Binary H 
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onsumption behavior over time. To begin, we analyzed and compared variations in electricity

onsumption curves based on the days of the week from 2008 to 2022. 

The average consumption behavior for each day of the week is shown in Fig. 1 . First,

n Fig. 1 (a), the line graph shows the average hourly profile of electricity consumption (in

egawatts, MW) throughout the day for each day of the week, including holidays. 

On the other hand, Fig. 1 (b) shows the box plot summarizing the distribution of daily elec-

ricity consumption by day of the week and holidays. For each group, the median, quartiles and

ispersion of the data are displayed, including possible outliers. 

In addition, electricity consumption has a similar behavior for all days of the week, varying in

mplitude in some cases. It is significantly lower on weekends and holidays than on weekdays,

s shown in Fig. 1 . 
ig. 1. Weekday electricity demand behaviour and holidays. (a) Average consumption curves for each hour of the day. 

b) Electricity consumption boxplot. 
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Fig. 2. Hourly variations in electricity consumption for the (a) hottest and (b) coldest days of each year. 

 

 

 

 

 

 

 

 

 

 

 

 

On the other hand, Fig. 2 depicts two-line graphs representing the power consumption dur-

ing the hottest and coldest days from 2008 to 2022. This leads to a constant increase in the

electricity consumption over time. 

3.2. Meteorological data 

This dataset incorporates meteorological data extracted from the GDAS [ 4 ]. The GDAS sys-

tem merges observations from a vast network of weather stations, satellites, radars, and other

meteorological instruments. By integrating these diverse datasets into a numerical weather pre-

diction model, GDAS offers a comprehensive and consistent portrayal of atmospheric conditions

throughout the world [ 5 ]. This approach ensures a high degree of accuracy and eliminates po-

tential biases that might arise from relying on a single data source. 

The reference location for the meteorological data was the Silvio Pettirossi Airport (25.2419 °
S, 57.5188 ° W). This geographical point is located in the department of Central, which is the

most populated in Paraguay and the one that has the greatest influence on internal electricity

consumption. In turn, the Central department is located in the eastern region of Paraguay, which

covers 39% of the national territory and concentrates approximately 97% of the population [ 6 ].

The relatively homogeneous climate of Paraguay, especially in the eastern region, minimizes the
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Fig. 3. Spatial distribution of surface temperature across Paraguay on February 16th, 2022 recorded at 15:00 PYST 

(Paraguay Standard Time) according to the GDAS model. (a) Temperature at different coordinate points along Paraguay. 

(b) Histogram of temperature variation. 
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c  
ikelihood of substantial regional variations in weather patterns. Therefore, the weather condi-

ions at the Silvio Pettirossi Airport are likely representative of broader national trends, allowing

s to capture key weather dynamics that impact electricity consumption throughout Paraguay.

n relation to the above, Fig. 3 shows the temperature distribution on a day recorded in 2022.

he histogram provides an insight into the distribution of these temperatures across the coun-

ry. The relatively uniform distribution, with a single peak, suggests similar temperatures across

ost regions. 

Fig. 4 illustrates the hourly temperature variations for the coldest and hottest days of each

ear from 2008 to 2022. In relation to the hottest days, the temperature has increased over

he years, always maintaining the same profile; however, this increase does not turn out to be

brupt or to a great extent. In contrast, for the coldest days of each year, as the years progress,

he coldest temperature has increased by a couple of degrees and generally remains constant

hroughout the day. 

The specific meteorological variables included in this dataset are temperature, relative hu-

idity, surface pressure, total precipitation over six hours, eastward wind speed at 10 meters

bove ground, and northward wind speed at 10 meters above ground. These measures are de-

ailed in Table 1 . 

Based on studies [ 7 , 8 ], meteorological variables have a strong influence on electricity con-

umption because extreme heat often leads to increased reliance on air conditioning systems. 

. Experimental Design, Materials and Methods 

Accurate historical data is essential for building robust energy demand forecasting models.

owever, real-world data often contains missing values and outliers that can significantly im-

act the model’s performance. This subsection details the multi-step data imputation scheme

mployed in this study to address these shortcomings in the electricity demand and weather

ata. Fig. 5 , shows the procedure to acquire, process and store the data that are part of this

ork. 

By imputing missing values and identifying and handling outliers, we ensure the data ac-

urately reflect the underlying patterns and relationships that are crucial for effective demand
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Fig. 4. Hourly variations in temperature for the (a) hottest and (b) coldest days of each year. 

 

 

 

 

 

 

 

 

 

 

 

 

forecasting. To address missing values and outliers in the electricity demand, we employed a

multi-step imputation scheme detailed as follows: 

• Missing Value Imputation: We first addressed negative and missing values in the electric-

ity demand time series. Standard practice dictates non-negative energy consumption values.

These missing and negative values were replaced by a minimum electricity demand value

corresponding to 0.1 (MW). This is because a complete time series is required to apply the

following techniques, and these substituted values will necessarily be identified and replaced

when applying the outlier detection and imputation techniques. 

• Normalization and Outlier Detection: Let Y be the original data and λ a power parameter,

the Box-Cox transformation 

Y ∗ =
{

Yλ −1 
λ

, i f λ � = 0 

log Y, i f λ = 0 

was applied to obtain the normalized electricity demand data Y ∗. This transformation improves

the normality of the data and allows for the application of outlier detection techniques like the

three-sigma rule (with a centered sliding window). We experimented with different window

sizes, from 24 to 360, and found that a 168-hour (one week) window was the most effective in

capturing global outliers without overly affecting local outliers that can become false positives.
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Fig. 5. Data processing and storage pipeline. 
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his window value has been the most conservative, knowing the typical behavior and fluctuation

f electricity demand. 

• Outlier Imputation: Detected outliers were excluded from the data. To estimate and replace

these missing values, a historical mean imputation approach was employed. This method

estimates the missing data by calculating the average of observations recorded at the same

hour during the two preceding and two subsequent days . This technique helps maintain the

internal consistency and temporal dynamics of the dataset, ensuring that the imputed values

align with typical patterns of electricity consumption. 

• Inverse Transformation: Finally, the inverse Box-Cox transformation was applied to the im-

puted data to recover the original scale of the electricity demand time series. 

For the meteorological data, we also implemented a data cleaning process as follow: 

• Humidity Thresholding: The relative humidity time series was adjusted to address values

exceeding 100%. Any value exceeding this threshold was set to 100%, the maximum possible

relative humidity. 

• Temperature Outlier Detection: Although no significant outliers were detected in the tem-

perature data, similar outlier detection techniques can be applied if required. 

• Interpolation: Linear interpolation was used to ensure hourly data granularity for all mete-

orological variables, as samples were obtained at a frequency of 1 sample every 3 hours. 

imitations 

Not applicable. 

thics Statement 

Authors declare no ethical conflicts with raw data collected and presented in this article. 
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