
 

How climate change is affecting the seasons
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Autumn has finally arrived in the UK following an unusually sunny
September. The days are growing shorter, the temperature cooler, and
the leaves are changing color.
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https://www.metoffice.gov.uk/binaries/content/assets/metofficegovuk/pdf/weather/learn-about/uk-past-events/interesting/2023/2023_05_september_heatwave.pdf
https://www.metoffice.gov.uk/binaries/content/assets/metofficegovuk/pdf/weather/learn-about/uk-past-events/interesting/2023/2023_05_september_heatwave.pdf


 

The delayed onset of autumn in 2023 is not a one off. It's actually part of
a broader trend in which the shift from summer to winter is happening
later in the year. My own research that I've carried out over the past 13
years points towards climate change as the likely culprit.

One of the most noticeable effects of climate change is the changing
patterns of vegetation seasonality around us. This includes the timing of
important biological events such as bud burst, the appearance of the first
leaves, flowering and leaf fall.

In general, the appearance of the first leaf marks the arrival of spring,
while leaf fall signals the beginning of autumn. The timing of these
events is changing, particularly in the northern hemisphere, where spring
appears to be starting earlier and autumn's onset is being delayed.

Traditionally, monitoring vegetation seasonality involved meticulously
documenting these seasonal events year after year. The earliest records
of spring events in the UK date back to 1736, when naturalist Robert
Marsham began recording the timing of spring events in Norwich,
England.

Today, satellite data has become an essential tool for tracking changes in
vegetation seasonality. This data can be used to estimate vegetation vigor
(an indicator of vegetation's condition, strength and lushness). Changes
can then be used to identify the start and end of each growing season.

Longer growing seasons

Climate researchers now have nearly five decades of satellite
observations at their disposal. Analysis of this data reveals that spring
has advanced by approximately 15 days, while autumn has been delayed
by a similar amount. The overall outcome has been the extension of the
growing season by an entire month over the past three decades.
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https://www.researchgate.net/publication/259844410_C_Jeganathan_J_Dash_and_PM_Atkinson_2014_Remotely_sensed_trends_in_the_phenology_of_northern_high_latitude_terrestrial_vegetation_controlling_for_land_cover_change_and_vegetation_type_Remote_Sensing_o
https://phys.org/tags/climate+change/
https://phys.org/tags/climate/
https://phys.org/tags/spring/
https://phys.org/tags/northern+hemisphere/
https://www.britannica.com/science/phenology#:~:text=Robert%20Marsham%E2%80%99s%20observations
https://www.britannica.com/science/phenology#:~:text=Robert%20Marsham%E2%80%99s%20observations
https://phys.org/tags/satellite+data/
https://phys.org/tags/season/


 

The shift in the timing of the seasons is particularly pronounced at
higher latitudes. Vegetation situated more than 55° north of the equator,
such as in the larch forests of northern Russia, has shown a trend towards
an extended growing season, increasing by up to one day per year.

A longer growing season is not necessarily a bad thing. It means a longer
period of photosynthesis, which theoretically could boost net carbon
uptake—although there is no concrete evidence for this yet.

But an earlier onset of the growing season exposes plants to the risk of
damage from spring frosts and an increased vulnerability to summer
drought. Research has found that an early spring in central and northern
Europe in 2018 promoted increased vegetation growth. This, in turn,
contributed to soil losing its moisture quickly, amplifying summer
drought conditions.

Role of climate change

Temperature is one of the primary factors influencing vegetation growth
at high northerly latitudes. So, an earlier onset of spring and a later
arrival of autumn are probably driven by the rising global mean
temperature. Since 1981, the global mean temperature has increased by 
0.18°C per decade.

Nonetheless, the influence of temperature on the duration of the growing
season may change depending on the type of vegetation. In ecosystems
primarily dominated by forests, a warmer climate can lead to more
photosynthesis and increased vegetation productivity.

On the other hand, in a warmer climate, more water evaporates from the
Earth's surface, drying out the soil. This could adversely affect the
growth of plants with shallow roots, such as grasses and herbaceous
plants.
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https://www.britannica.com/technology/carbon-sequestration
https://www.britannica.com/technology/carbon-sequestration
https://agupubs.onlinelibrary.wiley.com/doi/abs/10.1029/2022JG006900
https://www.science.org/doi/10.1126/sciadv.aba2724
https://phys.org/tags/early+spring/
https://www.nature.com/articles/nclimate3277
https://phys.org/tags/global+mean+temperature/
https://phys.org/tags/global+mean+temperature/
https://www.ncei.noaa.gov/access/monitoring/monthly-report/global/202213
https://phys.org/tags/warmer+climate/
https://agupubs.onlinelibrary.wiley.com/doi/abs/10.1029/2022JG006900
https://phys.org/tags/herbaceous+plants/
https://phys.org/tags/herbaceous+plants/


 

Another consequence of climate change is the increased frequency of
droughts during the peak of the growing season. Drought conditions
result in severe water stress for plants, leading to the premature shedding
of leaves or a change in their color, a phenomenon often referred to as a
"false autumn".

The UK experienced such conditions in August 2022, when there was an
early leaf fall and the browning of leaves, as the country grappled with
an extreme heat wave.

A longer and drier growing season can also increase the risk of forest
fires. A US study from 2006 revealed a significant surge in wildfire
activity within the forests of the northern Rockies from the mid-1980s.
This change was closely linked to increased spring and summer
temperatures and an earlier spring snowmelt.

Climate change is having a clear impact on vegetation growth and
seasonality. But the extent and severity of its impact varies depending on
the type of plant and where it grows.

The availability of satellite data spanning the past 50 years is a valuable
resource for capturing changes in the duration of the vegetation growing
season. This data is helping scientists quantify the scale and
consequences of these changes, providing insights into how plants are
responding to our warming climate.

This article is republished from The Conversation under a Creative
Commons license. Read the original article.
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https://www.bbc.co.uk/news/science-environment-62582186
https://www.reuters.com/world/uk/extreme-weather-warning-force-britain-new-heatwave-hits-2022-08-11/
https://phys.org/news/2020-09-climate-forest-fueled-today-epic.html
https://theconversation.com
https://theconversation.com/how-climate-change-is-affecting-the-seasons-213590
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