A Acrobiologia 16: 381391, 2000.
'ii‘ © 2000Kluwer Academic Publishers. Printed in the Netherlands. 381

30 years of studies of grass pollen in Basel (Switzerland)

Ruth M. Leuschnéf, Heinz Christef, Paul Jordaf& Reinhard Vontheid

lKantonsspital Basel Dept. Research, Div Dermatol./Allergy Hebelstr.20, CH-4031 Basel, Switzerland;
2Universitatsrechenzentrum Basel, SwitzerlamdWWZ der Universitat Basel, Okonometrie und Statistik,
Switzerland

(*Author for correspondence, fax: +41 612652254)

Received 11 January 1999; accepted in final form 8 August 2000

Key words:Basel (Switzerland), grass pollen, long-term study, meteorological records

Abstract

Measurements of the quantity of airborne grass pollen have been made in Basel, Switzerland, over a period of 30
years. This paper discusses the variations observed and correlates the data with meteorological records. The pattern
is irregular, and there is no clear trend towards higher or lower levels during the period 1969-1998.

Materials and methods from the very beginning of April to early September.
In the present study, grass pollen levels from April 1st

. . . to August 31st are considered.
Studies of the most abundant species of airborne

pollen began in Basel in 1969, using a Burkard pollen-
and spore-trap. The procedure is described in detail by
Leuschner (Leuschner, 1974). Results
This work was carried out from the beginning in
the Allergy Departement of the Dermatological Clinic The weekly levels of airborne grass pollen are shown
of the Basel University Hospital, because airborne for each year in Figure 1. These show both the total
pollen is an important cause of allergies, above all the pollen and the distribution over time. In Table 1 we
complex syndrome generally known as “hay fever”. see also that the largest amount of grass pollen was
In Central Europe, it is mainly the pollen of grasses observed in 1989, with a total of 14,175 grains. The
(family Poaceag which is responsable for hay fever. next largest total count were 11,030 in 1993 and
Other species of pollen were also investigated, espe-10,255in 1988. there were very much smaller amounts
cially that of the birch Betulg), which in this areais  in 1970 and 1972, with totals of 3,347 and 3,264
considered to be the second most important cause ofrespectively. (The lowest count of 2,708, in 1996, was
inhalation allergies (Spieksma et al., 1995). almost certainly an artefact, due to the fact that in that
Among the various allergens for which data are year the apparatus was out of action for some days in
available, for the present longitudinal study we chose the main pollen season.)
grass pollen because in Central Europe it is the most ~ The main season for airborne grass pollen is gener-
frequent cause of hay fever. ally the first half of June, but it can also be somewhat
In Switzerland, the familfPoaceaeomprises here  displaced, and there may be a second peak later. The
53 genera and more than 160 species. Around 24 strong fluctuations are above all related to the weather,
species are important in hay meadows. The various for example those in 1969, 1974, 1977, 1980, and
genera and species do not flower simultaneously, so1988. Thus, wind, temperature, an especally precipi-
that the period of grass pollen production can strech tation can influence the amount of airborne pollen.



382

Poaceae 1970

900 A

Poaceae 1969

800 4

700 4

(=1
(=}
0

500 4

400 4

300 4

200 4

100

[=]

900 -

800 1

700 A

‘Bny "0g
‘bny ‘22
‘6ng p L
g

‘I 62
MU YA
‘neUgl
‘PG

unprEz
unp gl
unpciy
unpg

NUAR-TA
‘18l "8
‘184 01
‘18w 2

“ady b2
*ady 9y
dy°g

3830804

‘ony ‘0g
ooy 22
By g
By 9

‘IPF62
‘ez
‘veUgt
g

unpLz
RILTRe Y
unpcy
unpeg

‘18 92
‘el 81
‘(oW ‘01
e (2

“ady pz
“ady 9|
iy

283000d

Poacee 1972

2 by i
2t bny gz
2¢ by gy
2 by

ZL Inp0g
L2z
Lyl
zLine°g

L unp gz
zunp 0z
zLunp 2y
ze ey

2L 18 L2
2t 18l 6
FARCANT
[ANCAR

2L 4y sz
o ady ey
zt 4dyp

900 4§

800 4

700 4

600 -

500 4

Poscae 1971

400

300 4

200

100 4

12'8'92
12’861
12'gcl
1£'8's

l2'e'ee
ez
[YArS -1
eg

YAry )

LL'9ve
[F-FA
12'9'at
(T2 33

1L's'ee
1L's'0z
[YA-¥-3
1£'8'9

YA 4 -1
[T 42
YA 41
Y2 4-]

k2L byt
o

900

800

700

600

500 4

400 4

300 4

200 4

100 1

rILPL
o

Poaceae 1974

900

800

700

Poaceae 1973

600

500 A

400

300

200 1

100 1

o4

Bny ‘0¢
bny 2z
by y1
bny 9
nr -6z
nr1z
nregt
nr s
ung °22
un 6L
ung L
unr g
1N 92
12w gL
e 0L
[
v vz
sy g1
wdy g
wmeqg

bny g
by ‘22
By 1
bny -9
nC°62
(4
nr gL
nr-g
unr g
ung g
ung gy
unr g
1BW 92
W 8L
1B 01
1B 2
Wy vz
ddy gL
1y g

Poaceae 1976

900 4

800 4

Posceae 1975

700 1

[=3
(=3
&

=}
e}
®

Q
<
~

e Q@ Q@ Q@

S
©

S
W

S
<

S
&

S
&

100

=}

wmeg

=3
=3
-4

o
=1
©

700

600

500

400

300

200 4

bng 0¢

£ bny zzZ

ong |
bng -9
(LT ¥4
(L ¥4

= Inpog )
£ Inr g

unpreg

SE—— N6 |

unpULl

unr g

18l "92
18l 81
18401

E 18142
£ 40y °p2
£ 0y -9
X ady'g

wneg

by ‘gz
bny-zz
bny-g|
by 01
by

62
P °§2
npLy
LMY
nrg

unp 6z
unp gz
unpeLl
unpeil
unp's

el a2

(LA
184 °21
18N 9

£ 1dy '0g

Ady bz

¥ 4dy-g|
F Jdvzy

Adgg
wheQ

Figure 1. Graphs of Poaceaae from 1969-1998.
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Figure 1. Continued.



384

Poscese 1986

bny og
bay 2z
by p 1
by -9

62
Ine-1z
e gl
Inr°g

unpLz
unpg|
unpcyg
unp g

184 92
184 81
18401
[LAR2

dy bz
ady 9
g9

900 4

800

700 1

600 1

Poacese 1985

wnieq

500 1
400
300 4
200 4
100 4

o4

ony og
ony -2z
fnyp |
by -9

62
[LTa ¥4
negl
nr-s

unp-L2
unprg e

unplg
unpg
184 92
184 '81
184 01
182
4dy b2
Jdy 9|
ady g

900

800 1

700 4

600

wnieq

500 1

Poacese 1988

900

800

700 4

Poacese 1987

600

500 4

o
=]
-

300 4

200 1

100

bny ‘pg
bny 22
bny p 1
bny -9

P62
ez
neegl
nrg

unpLz
unpgl
unpcyg
un| e

184 ‘92
184 ")
181 "0}
1842

Jdy p2
Jdy gy
adg-g

900 4

800

700

600 1

wnieq

Poaceae 1990

bny '0g
bny -2z
bny |
bny g

P62
LIV
nrgi
e

unpLz
unp6l
unpr)
unp g

18l '92
1ew gl
1eW 04
N4

Ay P2
ady 9|
adg°g

900 4

800

700 4

600 -

Poaceae 1989

wnjeq

900 4

800 -

700 -

600 -

500 4

400 4

300 A

200 A

100

Poaceae 1932

900 4

80O

700

500 1

Poacese 1991

500

400 1

300

200

100

04

300 4

500

200

600 4

LLUN
ny ‘22
tny iy
oy ‘g

InP°62
LU %
nrogl
IPr’g

unpee
unpgl
unp el
unp g

18 '92
[LAN:]
(LA
e

44y 2
4dy -9y
My g

wnjeq

Figure 1. Continued.
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Figure 1. Continued.

Temperature and precipitation curves for the 30 years Discussion

of the study, and for pollen prevalence (Figure 2).
Precipitation was observed on 47% of all days in Using the mean temperatures on the same day of

this period, with an average of 2.7 mm/dmer day the year over the last 30 years a smooth curve was
(standard deviation (SD) = 6). The daily mean value constructed (a so called Smooth Spline, using the
varied with the seasons. It was 2.1 mm/dm2 in April, computer software SPlus 3.1, 1993). This is shown
3.0in May, 3.1in June, 2.8 in July and 2.5 in August. in Figure 3, superimposed on the actual temperature
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Figure 2. Graphs of temperature during 30 years.
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Figure 6. Different colours for different numbers of pollen grains over 30 years.
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Figure 7. 10 total daily grass pollen count for 29 years.

values. the curve begins at aboGtat the beginning
of April, climbs to 19 in the last week of July, and
sinks slowly to 17 at the end of August. Temperat-
ures in percentages deviate less than 5,38%n the
Spline.

counts for 29 years. It demonstrates that the highest
pollen values only occur over a short period.

Conclusions

The same procedure was used to produce a graph

giving a picture of changes in the grass pollen count |n this long-term study, the results of most interest
over the 30-year period (Figure 4). Since the separateto those suffering from allergies are the time when
peaks occur at different times from year to year, this most airborne pollen is to be expected, and the
method cannot demonstrate a pattern with a series ofquantity present; (formerly described by Leuschner

peaks. This question will be dealt with in detail in
another paper.

Figures 5 and 6 show how the total pollen counts
varied from year to year. In Figure 5, each year is
shown in a different colour. It is evident that the
pollen levels in April are generally low and that
the values drop considerably in August. In the 3-
dimensional Figure 6, a different colour is used for
different numbers of pollen grains per cubic metre
of air per day, in steps of 100. Levels over 600

and Boehm, 1981). The appearance of airborne pollen
in significant amounts requires a period of some weeks
when the temperature is high enough to allow the grass
to grow.

Figure 8a shows the first day on which a level of
more than 20 grains per cubic metre was observed
each year, and Figure 8b shows the last day on
which the level was above this threshold each year.
On average, over 30 years the cumulative temper-
ature (cT) since April 1st had reached 389 dayde-

are not very frequent; values between 200 and 400 grees (SD = 100) on the first day with a grass pollen
occur frequently, an levels below 200 are distributed count of at least 20. Figure 8c shows the time series
throughout the period. Figure 7 shows the total daily (also described by Clot, 1998). The periods of pollen
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Figure 9. (a) Maximum pollen grain count. (b) Average pollen grain
count. (c) Numbers of days with 20 or more grains.

Table 1. Results of grass pollen count for each of the 30

years.
1969 4599
1970 3374
1971 4220
1972 3164
1973 4614
1974 6888
1975 7109
1976 8205
1977 6695
1978 6200
1979 3529
1980 9170
1981 4085
1982 8045
1983 6835
1984 5605
1985 10300
1986 3760
1987 4975
1988 10255
1989 14175
1990 8130
1991 9505
1992 5770
1993 11030
1994 8794
1995 9168
1996 2708
1997 6710
1998 7298

production last on an average 102 days (SD = 14).
Twenty or more grass pollen grains could be counted
on a mean of 71 days (SD = 16). The day of the
maximum pollen count can also be used to assess the
timing of the pollen season, and is shown in Figure 8d.

As a measure for the pollen burden the maximum
grass pollen level and the mean level in each year were
calculated (Figures 9a and b), the number of days with
a pollen count of 20 or more is shown in Figure 9c.

Taken together, the values found over the years do
not give strong evidence of a long-term trend towards
an earlier occurrence of large amounts of airborne
grass pollen, or higher average levels. However, the
guestion needs to be further studied, especially as
the occasional gaps in the data could have distorted
the values for a few years and disguised any possible
trends.
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