UK Renewable Energy 2025: Wind, Solar &
Weather Patterns

Executive Summary

Analysis of 2025 UK grid generation data reveals a striking pattern: wind and solar power are
far more complementary than they are coincident. The United Kingdom's two dominant
weather regimes — low-pressure Atlantic systems and high-pressure anticyclones — create
conditions that strongly favour onerenewable source at a time. Requiring both wind and solar
to simultaneously exceed 10 GW covers just 17 days (4.7%) of the year. Accepting that either
source exceeds that threshold covers 249 days (68.6%). This distinction has profound
implications for how the UK should plan, invest in, and operate its renewable energy
infrastructure.

The UK's Two Dominant Weather Regimes

The United Kingdom sits at a meteorological crossroads — positioned between the cold polar
air of the Arctic and the warm subtropical Atlantic — making it one of the most weather-
variable nations in Europe. Two pressure systems dominate its climate and, by extension, its
renewable energy output.

Low Pressure: Windy & Cloudy

Atlantic low-pressure systems (depressions) are the UK's most frequent weather pattern,
particularly in the autumn and winter months. They bring:
e Strong, sustained winds across Scotland, northern England, Wales and coastal regions
e Overcastskies with extensive cloud cover, significantly reducing solar irradiance
e Rainfall and storms, often lasting several days as fronts move eastward

These conditions are ideal for wind generation but suppress solar output to near zero.In the
2025 data, wind peaked above 10 GW on 199 days, many of them in the low-pressure-
dominated months of November, December, and January — where solar contribution was
effectively nil.[cite:17]

High Pressure: Calm & Sunny

Anticyclones — high-pressure systems — tend to settle over or near the UK particularly in
spring and early summer. They produce:
e Lightwinds or near-calm conditions, dramatically reducing wind turbine output

e Clear skies with strong solar irradiance, especially in the longer daylight hours of April-
July



e Stable, persistent weather that can last days or even weeks

These conditions are the solar sector's opportunity but represent a near-complete wind
drought. Solar peaked above 10 GW on 67 days in 2025, predominantly from March to August.
[cite:6]

The Data: Wind AND Solar vs Wind OR Solar

The analysis is based on 2025 UK grid generation data recorded at approximately 5-minute
intervals across 363 days. Wind and solar output were assessed against a 10 GW peak
threshold per day.

Key Findings
Metric Days % of Year
Wind peak=10 GW 199 54.8%
Solar peak =10 GW 67 18.5%
Wind AND Solarz10 GW 17 4.7%
Wind OR Solar=10 GW 249 68.6%
Neither 210 GW 114 31.4%

The AND condition is so rare because it requires the meteorological coincidence of both a
windy and sunny day — conditions that are fundamentally in tension with one another in the
UK climate.[cite:14]

Monthly Breakdown

The seasonal rhythm is clear in monthly totals:

Month Wind 210 GW Solar=10 GW ORDays AND Days Total Days
January 20 0 20 0 31
February 22 0 22 0 28
March 13 2 14 1 29
April 8 16 19 5 30
May 9 15 23 1 31
June 18 1 25 4 30
July 6 il 14 3 31
August 12 9 18 3 31
September 18 3 21 0 30

October 20 0 20 0 31



Month Wind 210 GW Solar=10 GW ORDays AND Days Total Days
November 26 0 26 0 30

December 27 0 27 0 31

October through February is almost exclusively a wind story. April through August is where
solar contributes meaningfully. June is the standout month for OR coverage — 25 out of 30
days saw at least one source exceed 10 GW.[cite:6] [cite:14]

Why the UK Should Think in OR Terms

Complementarity, Not Competition

A common framing in energy policy and public discourse is to discuss wind and solar as if they
are interchangeable or simultaneous contributors. The data suggests a more nuanced reality:
they are seasonal and diurnal complements. Wind runs strongest at night and in winter; solar
runs only by day and peaks in summer. Treating them as competitors misses the point — their
combined coverage across the year is substantially greater than either alone.[cite:14]

Implications for Grid Investment

The OR framing has direct practical consequences:

e Diversified investment in both wind and solar maximises the number of high-output days
across the full year, rather than concentrating risk in a single technology

e Storage and backup requirements are determined by the 114 days (314%) when neither
source was particularly strong — not by the rarity of simultaneous high output

e Interconnectors to Europe (particularly Iberia and Scandinavia) can help balance the UK's
pressure-system deficits, since Atlantic lows affecting the UK often leave continental
Europe under calmer conditions|cite:17]

The 114-Day Gap

The most policy-relevant finding may not be the AND vs OR comparison, but the 114 days
when neither wind nor solar peaked above 10 GW. These represent the true residual
challenge: periods when the UK must rely on storage (batteries, pumped hydro), dispatchable
low-carbon sources (nuclear, hydrogen), or imports. Understanding when these gaps cluster
— whether in prolonged anticyclonic spells or cloudy, calm periods —is essential for energy
security planning.



Conclusion

The UK's renewable energy potential is best understood through the lens of its weather: two
dominant regimes that alternate responsibility for generation across the calendar year. Wind
carries the load through autumn and winter low-pressure dominance; solar steps in during
the calm, bright high-pressure spells of spring and summer. The rare days when both exceed
10 GW are a bonus, not the norm.

Grid planners, policymakers, and investors should replace the "wind and solar" framing with
"wind or solar" when assessing coverage and resilience. The complementarity is real, valuable,
and evidenced clearly in the 2025 data — delivering high-output renewable days across 68.6%
of the year. The remaining 314% of days is where the UK's energy security challenge truly lies,
and where storage, nuclear, and interconnection investment is most justified.[cite:14] [cite:6]



