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Overview

Why is spatiotemporal complementarity of wind and solar power important?

Understanding the spatiotemporal complementarity of wind and solar power
generation and their combined capability to meet the demand of electricity is
a crucial step towards increasing their share in power systems without
neglecting neither the security of supply nor the overall cost efficiency of the
power system operation. 

Can wind and solar PV complementarity be used as a planning strategy?

Notwithstanding these limitations, the result of this work clearly highlights the
added value of using wind and solar PV complementarity and electricity
criteria as a planning strategy for new VRE capacity deployment aiming to
reduce the power flexibility needs, namely, the use of expensive energy
storage systems. 

Are wind and PV power complementary?

A multi-energy complementarity evaluation index system based on the
description of fluctuation characteristics is used to evaluate the
complementarity of wind and PV power. The results show that wind and PV
power are complementary to each other in different time scales, that is, their
superposition can reduce their own volatility. 

Is there a complementarity between wind and solar power production?

In , a considerable complementarity between the wind and solar power
production in Portugal was also identified, i.e., when the solar PV output is
maximum, wind generation tends to exhibit the minimum values (daytime),
and vice versa.
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How high is the wind-solar complementarity of a solar container communication station 

Optimal Configuration and Empirical
Analysis of a Wind-Solar ...

Jul 29, 2025 · The increasing integration of wind
and photovoltaic energy into power systems
brings about large fluctuations and significant
challenges for power absorption. ...

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 ...

Exploring Wind and Solar PV
Generation Complementarity to ...

Aug 10, 2020 · Understanding the spatiotemporal
complementarity of wind and solar power
generation and their combined capability to
meet the demand of electricity is a crucial step
...

Globally interconnected solar-wind
system ...

May 15, 2025 · A globally interconnected solar-
wind power system can meet future electricity
demand while lowering costs, enhancing
resilience, and ...
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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 copula-based wind-solar
complementarity coefficient: ...

Mar 1, 2025 · Analysis of digital elevation models
indicates that high complementarity coefficients
are primarily found in basins or plains at lower
elevations. This information is valuable for ...

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

Oct 15, 2021 · This work examines the local
complementarity between wind and solar PV
generation at the location of existing wind parks
in Portugal using time and energy metrics and ...
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Assessing global land-based solar-
wind complementarity using high  

Nov 1, 2025 · Solar and wind resources vary
across space and time, affecting the
performance of renewable energy systems.
Global land-based complementarity between ...

Quantitative evaluation of the ...

Sep 1, 2024 · A multi-energy complementarity
evaluation index system based on the
description of fluctuation characteristics is used
to evaluate the ...

Optimization of wind-solar hybrid
system based on energy ...

Dec 30, 2024 · The intermittent and uncertain
nature of wind and solar resources poses salient
challenges to the chemical industry due to its
high demand for energy stability [6]. Specifically,
...

Complementarity assessment of wind-
solar energy sources ...

Mar 15, 2019 · The inherent complementarity of
wind and solar energy resources is beneficial to
smooth aggregate power and reduce ramp
reserve capacity. This article proposes a ...
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Assessing the potential and
complementary  

Aug 15, 2025 · By calculating the Kendall rank
correlation coefficient between wind and solar
energy in China, the study mapped the spatial
distribution of wind-solar energy ...

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
...

Quantitative evaluation of the
complementarity and capacity ...

Sep 1, 2024 · A multi-energy complementarity
evaluation index system based on the
description of fluctuation characteristics is used
to evaluate the complementarity of wind and PV
power. ...

Improving complementarity of a hybrid
renewable energy ...

Jun 1, 2022 · The Guandi wind-solar-hydro hybrid
power plant on China's Yalong River is selected
as a case study. Results from the case study
show that: (1) The proposed method is superior
...
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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 Copula-Based Wind-Solar
Complementarity Coefficient: ...

Request PDF , On Feb 1, 2025, Jinyu Meng and
others published A Copula-Based Wind-Solar
Complementarity Coefficient: Case Study of Two
Clean Energy Bases, China , Find, read and ...

Joint Probabilistic Forecasting of Wind
and ...

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

Joint Probabilistic Forecasting of Wind
and Solar Power

Apr 16, 2025 · Reliable and precise joint
probabilistic forecasting of wind and solar power
is crucial for optimizing renewable energy
utilization and maintaining the safety and
stability of ...
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Exploring Wind and Solar PV Generation
Complementarity ...

Aug 10, 2020 · Understanding the spatiotemporal
complementarity of wind and solar power
generation and their combined capability to
meet the demand of electricity is a crucial step
...

ENERGY , Free Full-Text , Research
on Wind-Solar Complementarity ...

Mar 31, 2025 · Compared to existing studies, this
paper offers a multidimensional analysis of the
relationship between the comprehensive
complementarity rate and the optimal wind-solar
...

An Investigation into the
Complementarity of Wind and Solar
...

Jan 25, 2024 · This paper is concerned with the
spatiotemporal complementarity of wind and
solar near and around a wind park in Western
Cape. A spatiotemporal complementarity of wind
and ...

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 ...
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Assessing the impact of climate
change on the optimal solar-wind ...

Apr 1, 2025 · In addition, we analysed the
impacts of climate change on the
complementarity and stability of wind and solar
energy, aiming to comprehensively assess the
variation ...
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