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Overview

Does complementarity support integration of wind and solar resources?

Monforti et al. assessed the complementarity between wind and solar
resources in Italy through Pearson correlation analysis and found that their
complementarity can favourably support their integration into the energy
system. Jurasz et al. simulated the operation of wind-solar HES for 86 locations
in Poland. 

Do wind and solar resources have a complementarity metric system?

To this end, we propose a novel variation-based complementarity metrics
system based on the description of series’ fluctuation characteristics from
quantitative and contoured dimensions. From this, the complementarity
between wind and solar resources in China is assessed, and the trend and
persistence are tested. 

What is the complementary coefficient between wind power stations and
photovoltaic stations?

Utilizing the clustering outcomes, we computed the complementary coefficient
R between the wind speed of wind power stations and the radiation of
photovoltaic stations, resulting in the following complementary coefficient
matrix (Fig. 17.). 

Are wind and solar energy complementary?

Fortunately, the wind and solar resources are naturally complementary in
spatial and temporal dimensions . The efficient use of these two energy
sources can be achieved through wind-sun hybrid system . So the study of
wind-sun complementarity is quite important for the rational energy planning
and management. 

Does wind-solar complementarity occur in low-elevation plains?

Stronger wind-solar complementarity occurs in low-elevation plains. Studying
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the complementarity between wind and solar energy is crucial for optimizing
the use of these renewable resources. 

What are the spatial and temporal distribution features of wind-sun
complementarity?

Spatial and temporal distribution features of wind-sun complementarity are
analyzed. Wind and solar energy are two kinds of renewable energy resources
with huge potential. Complementarity research between wind and solar
resources is quite important for the efficient use of them due to their
uncertainty and stochastic volatility.
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The evolution of wind and solar complementarity in communication base stations

  

Global atlas of solar and wind
resources temporal
complementarity

Dec 28, 2024 · Highlights: o The paper offers a
global analysis of complementarity between wind
and solar energy. o Solar-wind complementarity
is mapped for land between latitudes 66° S ...

  

A new methodology to easy
integrate complementarity ...

Apr 1, 2025 · The combination of different
resources, as wind and solar, introduces
concepts as complementarity that must be taken
into account when suitability of emplacements is
made. ...

  

Communication base station
power station based on wind-
solar  

According to the communication base station
power station based on wind-solar
complementation provided by the invention, the
complementarity of the solar energy and the
wind energy in time ...

  

Assessing solar and wind
complementarity in Texas

Nov 16, 2018 · As wind and solar power
installations proliferate, power grids will face new
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challenges in ensuring consistent coverage from
variable renewable resources. One option to ...

  

Wind-solar technological,
spatial and temporal ...

Apr 1, 2024 · We build upon this previous
literature (summarized in Table 1) and present a
comprehensive study of wind-solar
complementarity in Europe combining three
dimensions: (i) ...

  

The spatial and temporal
variation features of wind-sun
complementarity  

Dec 15, 2017 · In this paper, the current situation
of wind and solar photovoltaic power
development in China is firstly introduced.
Secondly, the dependence model of wind-sun ...

  

Spatiotemporal distribution,
evolution, and
complementarity of wind ...

Jul 15, 2024 · Abstract Assessing wind and waves
resources and analyzing their evolution are
crucial for the exploitation of wind and wave
energy. This paper utilized ERA5 reanalysis data
...
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Spatiotemporal Distribution
and Complementarity of ...

In China, 54.29% of the weather stations have
good complementarity of wind- and solar-energy
resources on the interannual scale, but 45.71%
of the weather stations are not suitable for  

  

Spatiotemporal Distribution
and Complementarity of ...

For this reason, we analyze in this article the
spatiotemporal variations in wind and solar
energy resources in China and the temporal
complementarity of wind and solar energy by
applying 

  

A copula-based wind-solar
complementarity coefficient:
...

Mar 1, 2025 · A measure of wind-solar
complementarity coefficient R is proposed in this
paper. Utilizes the copula function to settle the
Spearman and Kendall correlation coefficients ...

  

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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Assessment of wind and solar
PV local complementarity for
...

Oct 15, 2021 · Results show a high potential for
hybrid power plants: levels of complementarity
between wind and solar resources are globally
high thus allowing to increase the share of ...

  

Assessing complementarity of
wind and solar resources for ...

Mar 1, 2014 · In such a system wind and solar
electricity production profiles should complement
each other as much as possible in order to
minimise the need of storage and additional ...

  

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 ...

  

Overview of hydro-wind-solar
power complementation

Aug 1, 2019 · The mutual complementation of
such power stations and wind and solar power
under a coordinated operation mode of
hydroâEUR"windâEUR"solar power can protect
the safe grid ...
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Assessing the impact of
climate change on the optimal
solar-wind ...

Apr 1, 2025 · The results revealed that the
optimal wind/solar installation ratio in China
varies mainly between 0:1 and 0.4:1. The area
with optimal complementarity accounts for ...

  

Research on Comprehensive
Complementary Characteristics
...

Dec 9, 2021 · Taking wind power stations,
photovoltaic stations and hydropower stations in
a province of Southwest China as examples, the
complementary operation characteristics of ...

  

Benefit compensation of
hydropower-wind-photovoltaic
...

Jan 15, 2024 · Under the goal of global carbon
reduction, hydropower-wind-photovoltaic
complementary operation (HWPCO) in the clean
energy base (CEB) has become the key to ...

  

Complementarity of Renewable
Energy-Based Hybrid ...

Apr 25, 2023 · In general, complementarity
signals are strongest for resource pairs that
involve solar photovoltaics (PV), including wind-
PV and hydropower-PV combinations. ...
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Complementary potential of
wind-solar-hydro power in ...

Sep 1, 2023 · Since wind power and solar PV are
specifically intermittent and space-
heterogeneity, an assessment of renewable
energy potential considering the variability of
wind ...

  

Globally interconnected solar-
wind system addresses future
...

May 15, 2025 · A globally interconnected solar-
wind power system can meet future electricity
demand while lowering costs, enhancing
resilience, and supporting a stable, sustainable
...

  

Optimal Scheduling of 5G Base
Station Energy Storage
Considering Wind  

Mar 28, 2022 · This article aims to reduce the
electricity cost of 5G base stations, and
optimizes the energy storage of 5G base stations
connected to wind turbines and photov

  

Multi-energy Complementarity
Evaluation and Its Interaction
with Wind  

Jul 15, 2020 · High penetration of renewable
energy generation is an important trend in the
development of power systems. However, the
problem of wind and solar energy curtail
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Analysis Of Multi-energy
Complementary Integration ...

The multi-energy complementary system of
scenery, water and fire storage utilizes the
combined advantages of wind energy, solar
energy, water energy, coal, natural gas and
other resources ...

  

The Evolution and Importance
of Base Stations: The ...

The Evolution of Base Stations In the early days
of mobile communication, base stations were
large, bulky structures often placed atop
skyscrapers or mountains to achieve optimal
signal ...

  

Assessing the potential and
complementary  

Aug 15, 2025 · The southeastern region will see
significant growth in wind and solar energy
potential, while the western and northern regions
will experience declines. 3) Wind-solar ...

  

Variation-based
complementarity assessment
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 so...
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Flexibility evaluation of wind-
PV-hydro multi-energy
complementary base  

Jun 1, 2022 · First, the wind and PV power
capacity ratio are determined by
complementarity index, and the timing
production simulation model are used to
determine the wind-PV-hydro ...

  

Optimal capacity configuration
of hydro-wind-PV hybrid ...

Oct 1, 2022 · Hydropower is utilized to regulate
the fluctuations of wind and photovoltaic (PV)
power in the hydro-wind-PV renewable energy
system (H-RES), which can effectively improve ...

  

A copula-based wind-solar
complementarity coefficient:
...

Mar 1, 2025 · In this paper, a wind-solar energy
complementarity coefficient is constructed based
on the Copula function, which realizes the
accurate and efficient characterization of the ...

  

Exploring complementary
effects of solar and wind
power ...

Mar 1, 2025 · While the methodology can be
effectively tailored to any location where power
generation complementarity exists, in this paper,
it was specifically crafted for regions with ...
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Variation-based
complementarity assessment
between wind and solar  

Feb 15, 2023 · To this end, we propose a novel
variation-based complementarity metrics system
based on the description of series' fluctuation
characteristics from quantitative and contoured
...

  

ORIGINAL RESEARCH ARTICLE
Open Access Assessing ...

We found that solar and wind resources exhibit
complementary peaks in production on an
annual and daily level and that West and South
Texas wind resources also exhibit
complementarity.
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