
Observing Climate Change:
the earlier arrival of Spring.

Shaun Russell (retired biologist)



“I used to find the first 
Primrose in late 

February or early 
March, but in the mild 

winters of modern 
times I may find them 

in January, or even 
during the previous 

year’s December”
(2020)

Matthew Oates, former nature 
warden with Hampshire County 
Council and the National Trust.
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“October 18th  Considerable number of primroses out in woods  1906, 

(continued off & on, as usual, all winter.) Farleigh”



Nature Diaries

Courtesy 
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2023 - “Marion Island has warmed by 1.7°C since air temperature 
recordings started during the mid-20th century.” 

Nel W, Hedding DW & Rudolph EM (2023). The sub-Antarctic islands are increasingly warming in the 21st century. Antarctic Science , Vol. 35(2), April 2023, pp. 124 – 126.

SAJSci (2003)



1981





Llyn Bochlwyd to Llyn Ogwen



Treborth Botanic Garden, 
Bangor, North Wales 



Treborth Botanic Garden - February 2019

Sandpipers, Sand Martins and Painted Lady butterflies all observed

The Holly Blue, Comma, and Small Skipper butterflies have all been 
recorded for the first time at TBG in the past ten years.



Long time-series of observations enable us 
to explain the past, better understand the 

present and forecast the future. 



Professor Steven Hawkins 

Emeritus Professor, National Oceanography Centre, Southampton. “Responses of marine biodiversity and ecosystems to climate change” 
(60-year data series on limpet distribution and ecology).



Sir John Houghton - Head of the British Meteorological Office, co-founder of the UN Intergovernmental Panel on Climate 

Change and lead editor of first three IPCC reports (with IPCC colleagues shared the 2007 Nobel Peace Prize with former US 
Vice President Al Gore).

Sir John Houghton CBE  (1931-2020)



Professor Richard Corlett 

Co-author of the “Impacts, Adaptation, and Vulnerability” section of the 2014 IPCC report. 



“On Mt Kinabalu in Borneo moths have moved 120m uphill in 42 years 
after 0.7oC warming”



1789

Gilbert White



John Clare

1827



1906/77

Edith Holden



Emily Wood, “Flora of Llansannan”, 1904.



UK National Ecosystem Assessment  2011



Viola Stirling (Gargunnock, Scotland) 
nature notebook 1919 -1928  (aged 12 – 21) 

9-year diary



Richard Luck (1812-1898)

Fruit Varieties Fruit Varieties

Apples 50 Apricots 2

Pears 18 Cherry 2

Plums 13 Vines 1

Nectarines 2 Gooseberries 1

Peaches 3 Strawberries 1

1864-1894

30-year diary

Grandfather of Herbert Luck North



Marshams’ indicators:

• Unfurling of leaves of 13 common species of 
trees 

• flowering times of snowdrop, wood anemone, 
hawthorn and turnip 

• arrival of migratory birds: swallows, cuckoos, 
nightingales and ‘churn owl’ (nightjar)

• onset of croaking of frogs and toads

Robert Marsham (1708-1797)  recorded 
27 “Indications of Spring”, at Statton 
Strawless Hall in Norfolk between 1736 
and 1797. 

61-year diary

The father of : “Phenology”



“PHENOLOGY”

The study of seasonal changes

- Bud break

- Leafing

- Flowering

- Fruiting

- Arrival of migratory birds,

- butterflies etc…

(from the Greek ‘phainein’ meaning ‘appearance’ or ‘to show’)



David Shukman, BBC Environment & Science Correspondent, then Science Editor Chris Packham



1947-2008

61-year diary





Totnes Community Bookshop
Castle Street
Totnes 
Devon



[1965]

68-year diary



Lustleigh, Devon – 1960s



Lionel Bennett of Lustleigh in Devon (1887-1965)



18 1965

68-year diary

[Lionel made observations 
from age 9 to 78]



Erasmus Darwin

Charles Darwin

Lionel Bennett

Lionel Bennett’s great, great, great 

grandfather was Erasmus Darwin, the 

grandfather of Charles Darwin.

So Lionel is a cousin, three times 

removed, of Charles Darwin. 



Natural History Diary - 503 entries for 493 days over a 68-year period

1-10 teens 20s 30s 40s 50s 60s 70sAge:

Sarah Wollaston



197 different kinds of plants and animals recorded in the diary



1947 Oct 1. “This is a great year for 
Clouded Yellow butterflies. Saw first at 
Lustleigh on June 25th & they have 
been common all over England since 
middle of July, but the number is 
greater now than earlier in the year …. 
The invasion of 1947 has been perhaps 
even more extensive than in 1928 and 
1899.” 

Clouded Yellow “invasion years” - 1877, 1899, 1928, 1947, 1983, 1992, 1994, 1996 and 2000

Distribution Trend Since 1970’s = +84%.



24 May 1912 (aged 25). 
“Large pearl bordered fritillary butterflies on 
the wing on a hillside covered with burnt 
gorse, between Birchanger Cross and 
Pinchaford near Bovey Tracey. 

11 May 1917 
“First Large Pearl bordered fritillaries seen 
(plentiful). Heaven’s Gate, Lustleigh.”

Lionel has many records of the pearl 
bordered fritillary in the early 20th century

17 May 1900 

20 May 1909 

7 May 1910

Butterfly Conservation: “The pearl-bordered fritillary has undergone a severe decline in England” 

  -95% since the 1970s due to a decline in coppicing and woodland clearing habitat

This species can still be seen in the New Forest at Denny Wood and Holmsley. 



Small Tortoiseshell Appearance days after March 1st

Increasing parasitic fly, 
Sturmia bella, due to 
global warming?



Appearance days after 
March 1st



Red Admiral

Green-veined White

Roy DB & Sparks TH (2000). Phenology of British butterflies and climate change. Global Change Biology 6:407-416 

BBMS - weekly observations 
at 100 sites on fixed transect 
routes in defined weather 
conditions since 1976

N. Africa migrant, overwintering more frequent



Arrival days after April 1st



First House Martins 
days after April 1st

House Martins  Arrival days after April 1st



Croxton PJ, Sparks TH, Cade M & Loxton RG (2006). Trends and temperature effects in the arrival of spring migrants in Portland (United Kingdom) 1959–2005. 
ACTA ORNITHOLOGICA  41(2)



Arrival days after April 1st



UK Breeding Birds Survey

Common breeding birds –14%

Farmland birds –58%

Average species abundance (birds)

Yellowhammer
Grey partridge
Eurasian skylark
Northern lapwing
Corn bunting
Meadow pipit
Eurasian tree sparrow

Stock dove
Fieldfare
Brambling
Common reed bunting
Common linnet
Cirl bunting
Red-legged partridge



58 years (1891-1948)



Media reports:



Since 1998, the annual 
mean observation dates 
have been about nine 
days in advance of the 
average dates in the 
first part of the 20th 
century.

Calculated from the annual mean observation dates of the first flowering of hawthorn and horse chestnut, the first recorded flight of 
an orange-tip butterfly and the first sighting of a swallow.

1891 to 1947 – Royal Meteorological Society; 1998 to 2020 – ‘Nature’s Calendar’ (UK Phenology Network (Woodland Trust))

“SPRING 
   INDEX”



Trees and shrubs
Flowers

Grasses and Fungi

Birds
Insects

Amphibians



https://naturescalendar.woodlandtrust.org.uk/analysis/species-and-events-map/

https://naturescalendar.woodlandtrust.org.uk/analysis/species-and-events-map/


Date of bud burst and length of in-leaf season for Elder, Hawthorn, Silver Birch 
and Oak. 

The 2022 trees in-leaf season was 7–16 days longer than the mean for 1999-2021

First flowering of Hazel, Lesser Celandine, Wood Anemone and Bluebell.

This annual report now includes a Phenology section 
based on Nature’s Calendar observations.

First appearance of 7-spot Ladybird, Brimstone butterfly, Red-tailed 
Bumblebee and Speckled Wood butterfly

First song of Song Thrush, appearance of Chiffchaff, Swallow and Common 
Frog spawn

State of the UK Climate 2022
Published July 2023



1986

419,354 recordings of the first 
flowering dates of 406 plant species 
in the UK between 1753 and 2019



State of Nature 2023

Since 1970 UK species have declined by about 19% on average, and 
nearly 1 in 6 species are now threatened with extinction.

Main causes are: intensive farming, overfishing and climate change

• Land temperatures are 1.1°C warmer than 1961–90. 

• Summers are 17% wetter than 1961–90

• Sea temperatures are 0.7°C warmer than 1961–90.

• Mean sea level is 16.5 cm higher than in 1900 and is rising increasingly quickly.



New Forest National Park

“Climate change is the biggest long-term threat to the New 

Forest National Park” (warmer, wetter winters, hotter, drier 

summers, rising sea levels and increasing frequency of 

extreme weather events)

“These changes will have an increasing impact on our wildlife, 

local livelihoods, human health and wellbeing.”



Night heron
Purple heron 
Little egret
Great egret
European bee-eater 
Little bittern 
Eurasian spoonbill
Bluefin tuna 
Jack fish 
Red mullet

Ornate cow tick 
Southern emerald damselfly
Small red-eyed damselfly
Jersey tiger moth
Box tree moth 
Tube-web spider
Green-jawed tube web spider
Oak borer beetle 
Leathery sea squirt 

       Black bee fly       

      (Anthrax anthrax)



42 researchers, with 1,200 experts consulted



State of Nature “Responses”

• Achieve net zero by 2045/50

• Ambitious targets for tree planting 

• Increase renewable energy capacity including a UK target
     for 50GW from offshore wind power by 2030 

• Robust spatial planning is critical to protect and restore 
nature 

• Maximise nature-based solutions in the land sector but with 
trade-offs for current food production and other land-uses



1947-2023

Jean Combes - Ashstead



76-year diary



There are now thousands of Natures Calendar 
volunteers reporting annually

Many of them are children recording as young 
“citizen scientists”

A new Natural History GCSE is expected to be 
offered in the UK school curriculum in 2025



Thank you and feel free to ask questions!







EU funded Research 2023
• Findings published in the journal ‘Communications Earth & Environment’ 

showed that Gen Zs (born between the late 1990s and early 2010s) and 
millennials (born from 1981 to 1996) have higher levels of fear, guilt and 
outrage about the effects of climate change compared with Gen Xers (born 
from 1965 to 1980), baby boomers (born from 1946 to 1964) and post-war 
groups.

• Lead author Prof. Wouter Poortinga of Cardiff University said: “In our study, we 
found an overall pattern of higher levels of climate-related beliefs, risks 
perceptions and emotions among younger generation groups.”

• “However, the gap between generations about climate change is mainly in 
their emotional responses to climate change, rather than in beliefs about 
climate change,” Prof. Poortinga explained. “For example, there are no 
generational differences in beliefs in the causes and impacts of climate change, 
although older age groups are more likely to think that we are already feeling 
the effects of climate change.”





2o C warming

Negative impacts on human health, livelihoods, food security, human security, water 
supply and economic growth

• Deadly heat waves will occur annually

• Increased illness and death in “heat-island” urban environments

• Crop failures and food shortages

• Invasive species and pest increases

• Knock-on effects for GDPs of food exporting nations

• Water stress (drought) will impact twice as many people

• Increased high rainfall events and more extensive flooding

• 18 percent of insects, 16 percent of plants and 8 percent of vertebrates will see their climatically determined geographic range 
reduced by more than half

• Reduction of rainforest biomass, deforestation and wildfires. Trees at the southern boundaries of boreal forests will die

• Low oxygen, acidification and storm damage = dead zones in the world’s oceans

• Fisheries and aquaculture will be less productive in warmer seas

• 70 percent of Earth’s coastlines will see sea-level rise greater than 0.2 meters, resulting in increased coastal flooding, beach 
erosion, salinization of water supplies and other impacts on human and ecological systems

• Instabilities in the Antarctic ice sheet and/or the irreversible loss of the Greenland ice sheet could lead to multi-meter (greater 
than 6 feet) sea level rise over hundreds of years



• Drought stress, frost damage, and insufficient winter chill prevents normal bud 
development in many woody species. 

• Warmer wetter conditions encourage pathogenic fungal growth that is threatening 
several of Britain’s tree species.

• Heath/moorland habitats are susceptible to increasing wildfire risk. 

• Increased intensity of spring rainfall affects breeding success and over-winter 
survival of some UK birds, while summer drought reduces food supplies for others.

• Milder winters have driven increases in the abundance of many common and 
widespread resident species, but reduction in the breeding success of some owls 
and raptors that predate small rodents. 

• Southern species are appearing in the UK (from the continent) while some 
northern species are retreating towards Arctic and may be lost to the British Isles.

• Populations of many winter migrants are very likely to decline due to shifts in 
wintering locations.

• Some summer migrants will be sensitive to changes in the frequency of the Sahel 
drought. 

• Populations of summer migrants are vulnerable to trophic mismatches between 
timing of breeding and peak food availability. This may increase in the future in 
some long-distance migrant woodland species that rely on highly seasonal 
synchronous food sources. 

Some observed impacts of climate change on UK biodiversity 



“We see things not as they are,
 

but as we are”

“Hence, it is the most difficult thing in the world to 
broaden a man so that he will realize truth as other 
men see it”

“Seeing is not believing—believing is seeing”
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