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Overview

Should wind and solar energy be integrated into power system planning &
Operation?

Integrating the complementarity of wind and solar energy into power system
planning and operation can facilitate the utilization of renewable energy and
reduce the demand for power system flexibility [5, 6]. 

How can a complementary development of wind and photovoltaic energy
help?

The complementary development of wind and photovoltaic energy can
enhance the integration of variable renewables into the future energy
structure. It can be employed as a unified solution to address the discrepancy
between the supply and demand of power within the power system . 

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. 

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. 

What is LM-complementarity between wind and solar power?

The LM-complementarity between wind and solar power is superior to that
between wind or solar power generated in different regions. The hourly load
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demand can be effectively met by the LM-complementarity between wind and
solar power. 

Can a solar-wind system meet future energy demands?

Accelerating energy transition towards renewables is central to net-zero
emissions. However, building a global power system dominated by solar and
wind energy presents immense challenges. Here, we demonstrate the
potential of a globally interconnected solar-wind system to meet future
electricity demands.
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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 ...

  

A novel metric for assessing
wind and solar power
complementarity ...

Feb 15, 2023 · Additionally, the proposed
complementarity index can be used to optimize
the installed capacity ratio of wind and solar
power in a hybrid system. The proposed ...

  

A review on the
complementarity of renewable
energy sources...

Jan 1, 2020 · One of the commonly mentioned
solutions to overcome the mismatch between
demand and supply provided by renewable
generation is a hybridization of two or more
energy ...

  

A review on the
complementarity between grid-
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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
...

  

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
...

  

Joint Probabilistic Forecasting
of Wind and Solar ...

Apr 16, 2025 · Reliable and precise joint
probabilistic forecasting of wind and solar power
is crucial for optimizing renewable energy
utilization and maintaining ...

  

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

Solar and wind resources vary across space and
time, affecting the performance of renewable
energy systems. Global land-based
complementarity between these two resources
from 1950 ...
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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 ...

  

Multi-energy complementary
power systems based on solar
...

Jul 1, 2024 · The developments of energy storage
and multi-energy complementary technologies
can solve this problem of solar energy to a
certain degree. The multi-energy hybrid power ...

  

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 ...

  

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 ...
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Review of mapping analysis
and complementarity between
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 ...

  

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 ...

  

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 ...

  

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 ...
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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 ...

  

A Communication Base Station
Based on Wind-solar ...

A communication base station, wind-solar
complementary technology, applied in the field
of new energy communication, can solve the
problems of inconvenience, inability to utilize
wind ...

  

Optimal Scheduling of 5G Base
Station Energy Storage
Considering Wind  

Mar 25, 2022 · This research is devoted to the
development of software to increase the
efficiency of autonomous wind-generating
substations using panel structures, which will
allow the use of ...

  

Analysis Method for
Complementarity of Wind-Solar-
Hydro ...

Oct 15, 2021 · To overcome the shortcomings of
wind-solar-hydro hybrid generation system that
different energy sources have greatly different
data features and complex fluctuation ...
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The wind-solar hybrid energy
could serve as a stable power
...

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 ...

  

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
...

  

Research on security
monitoring system for wind-
solar ...

Jul 7, 2020 · Therefore, a security monitoring
system for wind-solar complementary power
generation based on internet of things (IoT) is
designed. The system hardware is composed of
...

  

Evaluating wind and solar
complementarity in China: ...

Dec 15, 2024 · Abstract Changes in wind and
solar energy due to climate change may reduce
their complementarity, thus affecting the stable
power supply of the power system. This paper ...
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Communication base station
based on wind-solar ...

A communication base station, wind-solar
complementary technology, applied in the field
of new energy communication, can solve the
problems of inability to utilize wind energy to a
greater ...

  

Review of mapping analysis
and complementarity between

Sep 11, 2023 · This review aims to identify the
available methodologies, data, and techniques
for mapping the potential of solar and wind
energy and its complementarity and to provide
...

  

Quantitative evaluation of the
complementarity ...

Sep 1, 2024 · Aiming at the problem that the
existing correlation analysis can't clearly
describe the change characteristics of wind
power and photovoltaic, ...
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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. ...

  

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

  

Communication base station
power station based on wind-
solar  

A wind-solar hybrid and power station
technology, applied in the field of
communication, can solve problems such as the
difficulty of power supply for communication
base stations, and achieve ...

  

Assessing the
Complementarity of Wind and
...

Jul 1, 2024 · Finally, in order to investigate the
variation patterns of wind and solar energy
sources, a comparative analysis was also
performed using data from a ...
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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 sources such as these, but ...

  

On the spatiotemporal
variability and potential of  

Aug 1, 2020 · Abstract The anticipated greater
penetration of the variable renewable energies
wind and solar in the future energy mix could be
facilitated by exploiting their complementarity, ...

  

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 ...

  

Research on security
monitoring system for wind-
solar ...

Jul 7, 2020 · When traditional system is used to
monitor wind-solar complementary power
generation, there are problems such as large
errors in temperature and wind speed acquired
...
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Evaluating wind and solar
complementarity in China: ...

Dec 15, 2024 · Changes in wind and solar energy
due to climate change may reduce their
complementarity, thus affecting the stable power
supply of the power system. This paper ...
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