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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

potentialof a globally interconnected solar-wind system to meet future electricity demands.

 Do primary wind and solar resources complement the demand for electricity?

Couto and Estanqueiro have proposed a method to explore the complementarity of primary wind and solar

resources and the demand for electricity in planning the expansion of electrical power systems.

 Can a combination of wind and solar energy sources reduce energy production?

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 combination of sources with

complementary characteristics could make a significant contribution to mitigating the variability of energy

production over time.

 Is there a complementarity evaluation method for wind and solar power?

Han et al. have proposed a complementarity evaluation method for wind, solar, and hydropower by examining

independent and combined power generation fluctuation. Hydropower is the primary source, while wind and

solar participation are changed in each scenario to improve power system operation.

The scientists said, although solar and wind complementarity may not solve structural challenges, it could help

reduce the need for energy storage and grid enhancement.

A globally interconnected solar-wind power system can meet future electricity demand while lowering costs,

enhancing resilience, and supporting a stable, sustainable ...

Is there a complementarity between wind and solar energy?Studying the complementarity between wind and

solar energy is crucial for optimizing the use of these renewable resources.
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Technological advancements are dramatically improving solar storage container performance while reducing

costs. Next-generation thermal management systems maintain optimal ...

Here, we demonstrate the potential of a globally interconnected solar-wind system to meet future electricity

demands.

A multidimensional comparative analysis highlights the advantages of wind-solar complementarity utilization

while also underscoring the need for adequate storage and flexible ...

By calculating the Kendall rank correlation coefficient between wind and solar energy in China, the study

mapped the spatial distribution of wind-solar energy complementarity.

Given that wind and solar energy are distinct forms of energy within the same physical field and are typically

developed simultaneously in clean energy bases, it is essential to ...

The scientists said, although solar and wind complementarity may not solve structural challenges, it could help

reduce the need for ...

While complementarity does not necessarily ensure the highest possible capacity factor for the location, it

does ensure that the transmission infrastructure is used more ...

Apr 27, 2025 . In order to improve the utilization efficiency of wind and photovoltaic energy resources, this

paper designs a set of wind and solar complementary power generation ...
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