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Motivation:

-- Between 10% and 20% of the population suffers fro m pollen 
allergies.  The effects range from mild to severe.

-- The timing and especially the magnitude of Spring  pollen 
concentration vary considerably from year to year a nd from day 
to day within a particular season. Pollen appears t o be released to day within a particular season. Pollen appears t o be released 
in response to weather. Warm, dry days produce the most 
pollen.

-- Develop a statistical scheme with which the timin g and 
magnitude of pollen release can be predicted using a weather 
forecast for the next several days.



Previous work

In Europe, pollen release has been studied at singl e points and over large 
areas, which have whole networks of monitoring stat ions.  This work 
has enabled various European agencies to issue area  forecasts of 
pollen release.  Much of this work is focused on ra gweed, which is not 
a species of interest in interior Alaska.

Thoman and Fathauer (1998) investigated a related p henomenon:  
spring greenup in Fairbanks.  The design of the pol len study is based 
partly on the greenup investigation.  This study fo und that the most 
relevant factor by far is temperature, day by day i n the spring.relevant factor by far is temperature, day by day i n the spring.

There has been very little work on this topic in Al aska.  This 
study has data from only one point – the Institute o f Arctic Biology at 
University of Alaska Fairbanks.  Therefore, this st udy will be designed 
to establish relations between weather and pollen r elease for one 
location – ie., for a point analysis and forecast.  Surface weather 
observations at Fairbanks airport are conveniently representative of 
Fairbanks.  Pollen is readily and thoroughly disper sed, so 
complicating factors such as topography are not rel evant to this.



Pollen Data

Pollen data from Jim Anderson, IAB.  The data Inclu des daily pollen 
concentrations for 4 taxa (alder, birch, spruce and  native grasses) for 
23 years – 1978 – 2001 (not including 1979 and 1980);   data on native 
grasses covers 22 years.  

The daily pollen concentration data was taken from a Burkhard 7-day 
volumetric sampler, located on the roof of the Inst itute of Arctic 
Biology building.  The sampler was at the same loca tion for all of the 
23 seasons in which it gathered data.  The sampler ran continuously, 
24 hours/day.



Burkhard 7-day volumetric Sampler
(picture taken in June, 1989.)



Birch pollen grains.
The approximate diameter = 0.025 mm.



Spruce pollen grains
(The approximate length = 0.11 mm.)



Characteristics of Pollen Release
Birch Pollen Concentration

Average, Maximum and Minimum



Characteristics of Pollen Release:
Spruce Pollen Concentration

Average, Maximum and Minimum



Characteristics of Pollen Release, Illustrated by t he plot of
Alder Pollen Concentration (grains/m ³)

Spring/Early Summer, 1985

As is often the case, with 
alders and other taxa, the 
large fluctuations of pollen 
concentration in this season 
closely follow temperature 
trends, nearly to the extent trends, nearly to the extent 
of coinciding.  There is one 
large maximum of pollen 
concentration, preceded and 
followed by other crests.  
Once most of the pollen has 
fallen from the blossoms 
rises in temperature have 
little effect.



Parameters Recently Investigated

(1.)  Total rainfall in the preceding summer.

(2.)  Total precipitation in the winter leading up to the spring 
season of the year being investigated.

(3.)  Average temperatures for the preceding summer .

The idea behind this approach was to see if factors  that 
presumably affect the health of the plant coming in  to the new 
summer are relevant to pollen release.



The Findings

Not one of the previous seasons weather appeared to correla te with the 
timing or, as hoped, with the magnitude of the rele ase.  (The 
magnitude of the release in this study is the peak pollen 
concentration, which normally occurs within 5 to 15  days of the time 
that significant concentrations begin to appear.)

Average temperatures from the preceding summers do not vary much.  In 
the years of this study (1978-2002), these temperat ures ranged from 
13.5 to 16.9 � C.  Pollen release during subsequent summers seems 13.5 to 16.9 � C.  Pollen release during subsequent summers seems 
unconnected to these temperatures.

The total precipitation for the preceding summer (J une-August) ranged 
from 60 to 259 mm and total winter precipitation (O ctober-March) 
ranged from 42 to 212 mm.  This is a much greater p ercentage range, 
than the previous summer’s average temperature, and  therefore 
appeared to have more promise and a predictor.  But , as is the case 
with the previous season’s temperatures, these prec ipitation 
parameters appear to have little influence on polle n release.



Findings, continued:

The timing of the onset of pollen release varies ov er a 2 to 4 week period 
depending on taxa.  The peak concentrations of poll en vary immensely 
– by a factor of 5 for alder and a factor of >20 for  spruce pollen.

Thus, it appears that the weather of preceding seas ons is of little 
relevance here.  It appears that temperatures over a short period of 
time just before the release of pollen are still th e best predictors.time just before the release of pollen are still th e best predictors.

Very large peak concentrations, as in the case of s pruce in 2002, appear 
to follow a sudden rise of temperature to levels be tween 22 and 27 � C 
while little or no precipitation falls.  The 22 to 27� C levels seem to 
bracket a range of temperatures that determines if a seasonal pollen 
release will be rather small, moderate or excessive . 



Plans for Future Work

(1.)  Further search the literature to see if criti cal thresholds have 
been found for other taxa.

(2.)  Discuss this work with botanists;  there are a number of them 
in Fairbanks.

(3.)  Discuss the matter of pollen release with a s pecialist in 
allergy and immunology (Dr. Timothy Foote) and see if he has allergy and immunology (Dr. Timothy Foote) and see if he has 
further data on pollen concentration (after 2002.)

(4.)  Build a thorough, organized data base.

(5.)  Develop SAS software to analyze the data and to plot results.  
Scatter plots and linear regressions are thought to  be the best 
prospects at this time.  
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