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Overview

Are wind and solar resources complementary in the Brazilian Northeast
region?

The results show that Wind and solar resources are consistently
complementary in the region. The combination of Wind and solar power can
effectively meet the energy demand of the Brazilian Northeast region,
reducing the dependency on hydroelectricity and thermoelectric plants. 

How can wind and solar power improve energy supply in Brazil?

The combination of Wind and solar power can effectively meet the energy
demand of the Brazilian Northeast region, reducing the dependency on
hydroelectricity and thermoelectric plants. Using energy storage systems can
further optimize the supply, reducing the need for transmission capacity and
mitigating the effects of resource intermittency. 

Which region has the most complementarity in wind power generation?

Concerning other regions, the complementarity levels reach 40 % in the
South, Southeast, and the remainder of the Northeast . Moreover, the Brazilian
Northeast stands out as the country's most advantageous location for wind
power generation. 

Can wind and solar power be combined in Brazil?

The article discusses the potential of combining Wind and solar power in
Brazil, particularly in the Northeast region, and the role of energy storage in
managing the intermittency of these renewable energy sources. The results
show that Wind and solar resources are consistently complementary in the
region. 

Why is space-time variability of weather-related energy production a
challenge?

The space-time variability of weather-related energy production is a challenge
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because one of the primary goals of electric utilities is to balance supply and
demand . The use of PV power, along with wind power, results in a smoother
energy output. The level of complementarity may vary according to the region
and the time of year. 

Why are Brazilian power plants based on variable renewable sources
increasing?

In the Brazilian context, investments in power plants based on variable
renewable sources have increased significantly over the last two decades,
following the global trend emphasizing projects on wind and solar photovoltaic
(PV) sources.
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Global atlas of solar and wind
resources temporal
complementarity

Oct 15, 2021 · The research employs
Kendall's Tau correlation as the
complementarity metric between global
solar and wind resources and a pair of
indicators such as the solar share and ...

  

Temporal and spatial
heterogeneity analysis of wind
and solar ...

Sep 1, 2024 · Wind and solar power joint
output can smooth individual output
fluctuations, particularly in provinces
and seasons with richer wind and solar
resources. Wind power output ...

  

A review on the
complementarity between grid-
connected solar and wind  

Jun 1, 2020 · The spread use of both
solar and wind energy could engender a
complementarity behavior reducing their
inherent and variable characteristics
what would improve predictability ...
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Review of mapping analysis
and complementarity between
solar and wind  

Nov 15, 2023 · Highlights o
Complementarity of wind and solar
resources requires mapping analyses for
hybrid system feasibility o The mapping
analyses can be performed using data ...

  

Investigating the
Complementarity
Characteristics of Wind and
Solar  

Dec 1, 2021 · The hourly load demand
can be effectively met by the LM-
complementarity between wind and
solar power. The optimal LM-
complementarity scenario effectively
eliminates the anti ...

  

Compatibility of wind and solar
energy with electricity ...

Aug 12, 2023 · In this article we study
the temporal variability of solar
irradiance and wind speeds in Argentina,
using reanalysis data over the
1980-2016 period and focusing on
current and ...
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Optimizing wind-solar hybrid
power plant configurations by
...

Jan 3, 2025 · The intermittent nature of
wind and solar sources poses a complex
challenge to grid operators in forecasting
electrical energy production. Numerous
studies have shown that the ...

  

Quantitative evaluation
method for the
complementarity of wind-solar

Feb 15, 2019 · Complementarity can be
improved by changing the ratio of solar
and wind power. Complementarity
between wind power, photovoltaic, and
hydropower is of great importance ...

  

On the correlation and
complementarity assessment
of ocean wind, solar  

Oct 15, 2023 · Due to climate issues and
energy crisis, the development and
usage of marine renewable energies are
on the rise. However, ocean wind, solar
and wave energies are ...

  

Variation-based
complementarity assessment
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between wind and solar  

Feb 15, 2023 · The complementarity
between wind and solar resources is
considered one of the factors that
restrict the utilization of intermittent
renewable power sources such as these,
but ...

  

Assessing global land-based
solar-wind complementarity ...

This study evaluates global land-based
solar-wind complementarity from 1950
to 2021 using high-resolution ERA5-Land
data at 0.1° × 0.1° (~9 km) resolution,
mapping spatial patterns, long ...

  

Multi-timescale scheduling
optimization of cascade hydro-
solar  

Jan 27, 2025 · Science and Technology
for Energy Transition 80, 17 (2025)
Regular Article Multi-timescale
scheduling optimization of cascade
hydro-solar complementary power
stations ...

  

The wind-solar hybrid energy
could serve as a stable power
...
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Oct 1, 2024 · In this study, well-validated
and used high-resolution reanalysis data
were used to explore the
complementarity between wind and
solar power on multiple time scales
across ...

  

On the spatiotemporal
variability and potential of
complementarity ...

Aug 15, 2020 · The anticipated greater
penetration of the variable renewable
energies wind and solar in the future
energy mix could be facilitated by
exploiting their complementarity,
thereby ...

  

Exploring complementary
effects of solar and wind
power ...

Mar 1, 2025 · To offer an outlook, in
2022, the global average Levelized Costs
of Energy (LCOE) for onshore wind and
PV projects were approximately 30 %
and 50 % lower, respectively, than ...

  

Review of mapping analysis
and complementarity between
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solar and wind  

Nov 15, 2023 · The paper framework is
divided as: 1) an introduction with gaps
and highlight; 2) mapping wind and solar
potential techniques and available data
to perform it; 3) a review of ...
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