
 
 Worcester Research and PublicaƟons 

  
Item Type 

  
ArƟcle (Version of Record) 
  

UoW Affiliated 
Authors 

 
Adams-Groom, Beverley  

  
Full CitaƟon 

  
Bartle, J. and Adams-Groom, Beverley  (2026) Seasonal Trends in Major Pollen 
Allergens in East Anglia, UK, Ipswich Site, with Comparison to Other UK Re-
gions. Atmosphere, 17 (3). pp. 1-13. ISSN 2073-4433  

  
DOI/ISBN/ISSN 

  
hƩps://doi.org/10.3390/atmos17030319 

  
Journal/Publisher 

  
Atmosphere  
MDPI  

  
Rights/Publisher 
Set Statement 

  
© 2026 by the authors. Licensee MDPI, Basel, Switzerland. This arƟcle is an 
open access arƟcle distributed under the terms and condiƟons of the CreaƟve 
Commons AƩribuƟon (CC BY) license., hƩps://creaƟvecommons.org/licenses/
by/4.0/  
 

  
License 

  
 CC BY 4.0 

  
Link  

 
hƩps://www.mdpi.com/2073-4433/17/3/319 
  

  
For more informaƟon, please contact wrapteam@worc.ac.uk 

  

Seasonal Trends in Major Pollen Allergens in East Anglia, UK, Ips-
wich Site, with Comparison to Other UK Regions  



Academic Editor: Xiaochuan Pan

Received: 11 February 2026

Revised: 13 March 2026

Accepted: 18 March 2026

Published: 20 March 2026

Copyright: © 2026 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license.

Article

Seasonal Trends in Major Pollen Allergens in East Anglia, UK,
Ipswich Site, with Comparison to Other UK Regions
Janette Bartle 1 and Beverley Adams-Groom 2,*

1 East Suffolk and North Essex NHS Foundation Trust, Ipswich Hospital, Ipswich IP4 5PD, UK;
janette.bartle@esneft.nhs.uk

2 School of Science and Environment, University of Worcester, Worcester WR2 6AJ, UK
* Correspondence: b.adams-groom@worc.ac.uk

Abstract

Grass and birch pollen are major allergens in the United Kingdom (UK), responsible
for seasonal respiratory diseases between late March and July. East Anglia is an under-
represented region in pollen allergy research, while patterns of continuous days of high
pollen levels have not been studied at all. Analysis of pollen statistics and trends in East
Anglia addresses a regional gap for pollen exposure in the UK and assesses the intensity
of the exposure. Trends and statistics for start, end, length, first high day (FH), number
of high days (NH), seasonal pollen integral (SPIn) and number of high days occurring in
a run together were presented. Birch pollen occurred from late March to late April, with
little indication that onset, end or duration were changing temporally. Severity (SPIn) and
the number of days in a run together have increased, in line with severity trends in nearby
regions. Grass pollen occurred from late May until the third week in July, with almost
no indication of changing trends in this region, apart from a likely earlier first high day.
These results inform clinicians that the information and advice on when to treat hay fever
symptoms and for how long should not change at the present time.

Keywords: grass pollen; birch pollen; hay fever; seasonal respiratory allergy

1. Introduction
Pollen monitoring has been carried out at the Ipswich Hospital Site for twenty years

for grass and fourteen years for tree pollen. The Pollen Monitor at Ipswich is a Specialist
Allergy Nurse who provides allergy skin prick testing services for the Ear, Nose and Throat
Department. Allergy assessment history and test result audits collected over the years
support research showing that grass and birch are the most significant pollen allergens to
be tested [1,2], with most people who have hay fever being allergic to one or both. Very few
people have been noted as having oak (Quercus spp.) pollen allergy in this region, despite
it being considered a high-production allergen, if only for a short period [3].

Seasonal Allergic Rhinitis, commonly referred to as hay fever, is an immune reaction
to exposure and inhalation of pollen or spores, giving rise to symptoms of nasal irritation,
increased mucus production and nasal congestion, leading to blockage and causing dys-
function within the upper airway [4]. The lower airways can also be affected, giving rise
to symptoms of asthma and adding to the significant impact on human health through
co-morbidities and economic impact [5–7]. Awareness of the rise and fall of specific pollen
levels throughout the seasons has supported correct clinical diagnosis and understanding
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of the regional climate over the years, which is particularly important for birch pollen,
which has very variable seasons over time [8].

It is considered that important changes are occurring within the UK pollen seasons due
to weather and climate change [9,10], as well as across Europe [11], with earlier and more
severe seasons occurring for some allergenic plant species. Changes in pollen dispersal
times and levels will impact allergy sufferers in the UK, potentially changing advice on
when to start and finish using medication aimed at preventing troublesome symptoms that
reduce quality of life [12]. Following a ten-year phase of no reports about pollen trends in
the UK, Adams-Groom et al. [9] produced an up-to-date analysis of the main allergenic
pollen seasons over 25 years, focussing on six pollen sites ranging from north to south. The
pollen monitoring sites chosen did not include any in the eastern region of the UK, so this
research can address that situation, as well as providing seasonal details.

The aim of this research is to present the seasonality and trends in the pollen data from
Ipswich pollen monitoring site in East Anglia and compare them to trends in severity from
nearby regions.

2. Materials and Methods
2.1. Pollen Monitoring Site

Ipswich Hospital (latitude: 52.05798; longitude: 1.19833), in the East Anglia region of
the UK (Figure 1), hosted a Burkard volumetric pollen and spore trap between 2005 and
2024, gathering data on seasonal pollen levels in East Anglia. The East Anglian region
of the UK can often be much drier, cooler and less windy than other western and central
areas of the UK on the same latitude. It is influenced by the North Sea, and its prevailing
onshore winds tend to keep locations generally cooler [13] and with lower pollen counts in
comparison to inland areas [14].

 

Figure 1. Map of UK meteorological regions, showing sampling location (Ipswich hospital). Locations
in red boxes were compared to the Ipswich results from East Anglia (blue box).
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Grass pollen was monitored from early May to the end of July until 2010. Tree pollen
was added in 2011, when the sampling period extended from mid-March to early September.
Twenty years with full sets of data were achieved, and grass and birch, as the important
local allergens, were focussed on in this study. There was only one person doing the pollen
counting at this site, which supported a consistency in the pollen data gathered. Pollen
monitoring at the Ipswich site has recently had to cease, increasing the importance of now
analysing the data and discussing the information gathered.

2.2. Pollen Data and Trends

The data, measured as a daily average of grains per cubic metre of air, was collected
using Burkard 7-day volumetric spore traps, using the standard UK pollen monitoring
method [15]. The term ‘high day’ is used when all hay fever sufferers are likely to be
affected and is the terminology used in pollen forecasting in the UK. A high day is classed
as a daily average of pollen grains per cubic metre of air of 50+ for Poaceae [16] and 80+ for
Betula [17], with all qualitative categories being shown in Table 1.

Table 1. Qualitative pollen thresholds for UK birch [17] and grass [16].

Birch Pollen Grass Pollen

LOW 0–39 tree pollen grains/m3 0–29 grass pollen grains/m3

MEDIUM 40–79 tree pollen grains/m3 30–49 grass pollen grains/m3

HIGH 80–199 tree pollen grains/m3 50–149 grass pollen grains/m3

VERY HIGH Over 200 tree pollen grains/m3 Over 150 grass pollen grains/m3

The data was then assessed for various parameters per year: start, end and length of
the seasons were calculated using the 2.5/97.5% method [10], both by day of year from
1st January (DOY) and by date; occurrence of the first high day (FH); the number of high
and very high days (NH); the number of days in a continuous sequence of high days (with
no more than three lower days in between) and the seasonal pollen integral (SPIn) (or
total season catch). Averages of these (mean) and standard deviation from the mean for
the whole period, and for each pollen type, were then calculated to determine the general
seasonal statistics for the onset, end, length, FH, NH and SPIn. Annual pollen data for birch
and grass for South–Central, North-East and West Midlands (see Figure 1) were obtained
from the UK Met Office for comparison of SPIn, covering 1995 to 2024.

Using IBM SPSS Statistics version 31.0.0.0, linear regression analysis was applied to
assess if any of the pollen season features were showing significant trends over the period.

3. Results
3.1. Seasonal Statistics for Grass and Birch Pollen

The birch and grass pollen season statistics for average start and end, SPIn, duration
and number of high/very days at Ipswich are presented in Table 2.

The birch pollen season mean peak period (when high days are most likely) (Figure 2)
occurs between 2nd and 23rd April, with moderate days being likely to extend that to
between 30th March and 5th May. High days can occasionally occur earlier or later (Table 2).

The grass pollen seasonal pattern (Figure 3) reveals that the average peak period
occurs from 7th June to 10th July, with moderate days being likely to extend that to 2nd
June to 18th July, although high days can occasionally occur earlier and later (Table 2).

https://doi.org/10.3390/atmos17030319
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Table 2. Seasonal averages (mean of all years) for start, end, first high day (FH), number of high
and very high days combined (NH) and very high days (NVH), season pollen integral (SPIn) and
duration, with ranges and standard deviations (SDs), for grass and birch pollen at Ipswich pollen
monitoring site (2005 to 2024 for grass, and 2011 to 2024 for birch).

Pollen Type
Start 2.5%
DOY (SD Days)/
Date

FH
DOY (SD Days)/
Date

NH
(NVH)
(SD)
(Range)

SPIn pg/m3

(SD)
(Range)

Duration
Days
(SD)
(Range)

End 97.5%
DOY (SD Days)/
Date

Poaceae (Grass
family)

146 (7)/26th May
Earliest:
126/6th May
Latest:
157/6th June

154 (6)/3rd June
Earliest:
145/25th May
Latest:
165/14th June

22
(4)
(7)
(6–33)

3390
(1001)
(1546–4992)

58
(9)
(45–81)

203 (3)/22nd July
Earliest:
198/17th July
Latest:
209/28th July

Betula
Spp
(Birch)

94 (8)/4th April
Earliest:
84/25th March
Latest:
115/25th April

99 (10)/9th April
Earliest:
89/30th March
Latest:
117/27th April

11
(4)
(5)
(2–19)

3187
(1752)
(884–6195)

26
(8)
(13–39)

120 (7)/30th April
Earliest:
105/15th April
Latest:
129/9th May

 

Figure 2. Mean daily birch pollen for 2011 to 2024 for Ipswich pollen site.

 

Figure 3. Mean daily grass pollen for 2005 to 2024 for Ipswich pollen site.
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3.2. Grass Pollen Seasons

The 20 years of averages for the start, end and length of the grass pollen season reveals
year-to-year and cyclical fluctuations, evidenced by low R2 values, but no significant trends
for any of these seasonal features were found (Figure 4).

 

 

 

Figure 4. Grass pollen season at Ipswich, showing (a) average start, (b) end and (c) length for 20 years
(2005–2024), revealing moderately fluctuating patterns with no clear trends.

Grass pollen, at a level that is sufficient to stimulate hay fever symptoms, is always
captured from the end of May or from early June (Figure 5b; Table 2) and continues through
to the third week in July (mean 22nd July) (Table 2). This is the period when symptoms
would mainly be expected. The results for SPIn (Figure 5a) and NH (Figure 5b) indicate
great variation year on year, with no significant changes in these variables over the twenty
years. The average number of recorded high or very high days of grass pollen, likely to
cause allergic symptoms, is 22 days (Table 2), with a range from a total of 31 days in 2016 to
just six days in 2011 (Table 2; Figure 5b).
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Figure 5. Seasonal grass pollen severity at Ipswich, showing (a) the seasonal pollen integral (SPIn),
(b) number of high and very high days (NH and NVH) with the first high day date (FH) and
(c) number of days in a run together for 20 years (2005–2024), revealing a strongly fluctuating pattern
with no clear trends.

When pollen is released consistently day after day, hay fever sufferers are more
likely to experience symptoms. Considering the number of high/very high days occurring
continuously in sequence (Figure 5c), there is still great variation across the years (evidenced
by very low R2 values), with no increase in continuous sequences of grass pollen release to
indicate increased stimulus for those with grass pollen allergy, but rather a hint that these
runs may be decreasing over time.

3.3. Birch Pollen Seasons

The timeframe of fourteen years is too short to provide clear trends for birch pollen at
Ipswich, although trend analysis was included to indicate possible changes. The patterns
for occurrence of FH, onset and end of the birch pollen season (Figures 6 and 7a,b), although

https://doi.org/10.3390/atmos17030319
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not significant, suggest that the season may be getting earlier and finishing earlier, but there
is no indication that the season length (Figure 7c) is changing at all (p = 0.960). However,
the data for SPIn, NH and the length of continuous sequences of high/very high days in a
run together suggest that the season severity is quite likely to be increasing (Figure 8a–c),
although not statistically significant.

 

Figure 6. Occurrence of the first high day of the birch pollen season at Ipswich, day of year and date
for 14 years (2011–2024).

 

 

 

Figure 7. Birch pollen season at Ipswich, showing (a) average start, (b) end and (c) length for 14 years
(2011–2024).
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Figure 8. Birch pollen season severity at Ipswich, showing (a) the seasonal pollen integral (SPIn),
(b) number of high and very high days (NH and NVH) and (c) the number of days in a run together,
for 14 years (2011–2024).

3.4. Birch and Grass Pollen Seasons at Ipswich Compared to Nearby Regions of the UK

There is a visible similarity between the seasonal pattern and amount of birch pollen
at Ipswich and those of north-east and central England, where a significant (p < 0.05),
increasing trend can be seen for the central region, which has the longest dataset. There is
no similarity with the pattern from the south, however, where a decline is visible, although
not significant (Figure 9). The pattern for grass pollen at Ipswich is mainly similar to the
north-east region, but all regions show interannual variation and limited, non-significant
change over time (Figure 10).

https://doi.org/10.3390/atmos17030319
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Figure 9. Birch pollen SPIn in the nearby regions of central, north-east and southern England,
compared with the Ipswich pollen site, showing years since the first of these started pollen monitoring,
1995–2024.

 

Figure 10. Grass pollen SPIn in the nearby regions of central, north-east and southern England,
compared with the Ipswich pollen site, showing years since the first of these started pollen monitoring,
1995–2024.

4. Discussion
Detailed pollen season statistics for the eastern side of East Anglia (Ipswich pollen

site) have been presented in this study for the first time for grass and birch pollen. A study
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analysing seasonal pollen averages for the UK, 2004–2013 [14], included data from another
site in western East Anglia (now defunct), where the results were very similar to grass
pollen at Ipswich (no more than one or two days different for any feature), indicating
regional similarity and a lack of change over time for this pollen type. For birch, however,
there were differences with all features studied in that article, with on average at least four
days earlier onset, end and duration, although for NH, there was an increase of just one
day. However, the study periods in Adams-Groom et al. [14] and this study are both short,
at ten and fourteen years respectively, so caution must be applied to the interpretation.
Moreover, there is a biennial pattern of pollen production in birch trees, which adds to the
seasonal variability [8] and, therefore, reliability of any trends.

It had been considered that the start, the first high day and the duration of the grass
pollen season were happening earlier in East Anglia, but the findings here show that this is
not the case, which is largely similar to other studied regions of the UK [9,10].

Although grass pollen grains have been noted as early as April in Ipswich, the number
of grains has not been high enough to affect the human airway, with the onset (calculated at
2.5%) generally not occurring until the last week in May. The indicative measure of pollen
levels which trigger symptoms has been calculated as low, medium and high, and when
levels are low, symptoms of allergic rhino-conjunctivitis are unlikely to be stimulated [4].
The peak pollen season for grass, and therefore seasonal respiratory conditions, continues to
be early to mid-June, while it has long been accepted that in education, summer examination
time and pollen seasons clash, to the disadvantage of students [18].

Addressing the number of high days occurring in a continuous sequence has not
previously been researched for the UK, despite being a useful indicator of the continuing
burden of exposure to pollen during a season. This research has highlighted how high
levels of birch pollen tend to be released continuously day after day, likely over increasingly
longer periods, particularly in high pollen production years, such that sensitised individ-
uals increasingly do not get respite from the onslaught of pollen during the season. For
individuals who are predisposed to developing allergies, long exposure to potent allergens,
such as pollen, can encourage the immune system to develop specific allergy antibodies
(Immunoglobulin E (IgE)), causing the person to become reactive towards this harmless
substance and develop allergic symptoms, often affecting a person’s wellbeing and their
ability to carry out daily tasks at all levels [19].

In the past two decades, East Anglia, along with the rest of the UK, has seen an
increase in winter rainfall, rising surface sea temperatures around the coast, and more
extreme weather conditions in winter and summer. East Anglia has become sunnier over
the last decade, and July 2022 was the driest month recorded since 1935 [20]. However,
there is no evidence that these changes are notably impacting the grass pollen season in this
study area, with most trends remaining flat. In the UK, there are many grass species, with
differing flowering times across the season [21] and varying ecological requirements. Some
species may benefit from the effects of climate change, while other species are adversely
impacted [22], potentially affecting the pollen season severity. The pollen seasons do show
great variation, according to the weather in the pre- and in-season periods, which is typical
for the UK in general [9]. The results show that the years 2009–2012 and 2020–2021 had
relatively low grass pollen levels due to combinations of unsuitable weather for either
pollen production (pre-season) or pollen emission (in-season) in the key months that
impact the pollen season [9], such as cold pre-season maximum daily temperature, dry
April and/or May, or high in-season rainfall in June and/or July [23]. Conversely, this
study’s results suggest that these changes are increasing the severity of the birch pollen
season and therefore enhancing the risk for seasonal allergy sufferers [24]. Although the
number of years in this study for birch pollen is limited for effective analysis, the trends for
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severity of both birch (possibly increasing) and grass (no trend) at Ipswich are in line with
research into the effects of temperature on these pollen types, both in the UK [9,10] and on
the near continent [25–29].

In addition to rising temperatures, Adams-Groom et al. [9] in the UK and Verstaeten
et al. [29] in Belgium have determined that increasing sunshine totals/radiation during
pollen emission periods are increasing the severity of birch pollen. Research into the impact
that climate change might have on birch pollen release in the future, according to Rojo
et al. [30], suggests that pollen release will vary according to altitude, with trees at a lower
altitude becoming stressed and eventually reversing the upward trend by emitting less
pollen over time, with only trees at higher altitudes benefitting from the warming climate
to produce increased amounts of pollen. East Anglia is a low-altitude area, and therefore,
climate change effects could reduce the success of tree pollen production, and indeed sur-
vival, in future years, with a corresponding decline in pollen levels. Research by Verstaeten
et al. [29] suggests that grass pollen production is being restricted by decreasing rainfall
in the summer in Belgium, an effect that is starting to be observed in England. Finally, a
recent review by Burbank [31] suggests that more research is required on the complexities
surrounding the future impacts of climate change on pollen and respiratory allergy.

5. Conclusions
The birch pollen seasons are variable at Ipswich across the years, with average onset

occurring in early April and continuing until late April. There are no indications that the
season onset, end or duration are changing, but the severity across all markers is increasing,
in line with the severity trends in nearby regions and on the near continent. This trend is
likely driven by climate change, although the reasons require further investigation. Grass
pollen, at a level that is sufficient to stimulate hay fever symptoms, is always captured
from the end of May or from early June and continues through to the third week in July.
The grass pollen seasons at Ipswich are also variable across the years but do not show any
significant indication of changing over time. These results inform the clinical fraternity
that the information and advice on when to treat hay fever symptoms and for how long
should not change at this time. The peak pollen season for grass continues to be early June
throughout the UK, and the average level of total grass pollen remains consistent over time.
This report does not answer all questions raised but stimulates much more thought about
changes in our pollen seasons throughout the UK and recognition that not all locations are
changing at the same rate and time. Indications are that at some point, public information
and treatment regimen advisory dates for hay fever will need to change, and therefore,
further data analysis will be required.
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