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Study of Atmospheric Pollens by the Volumetric
Method ( 1982 +1983 )

Masako SADO, Takayuki NAKAHAMA and Goro URAKUBO*

School of Pharmaceutical Science, Toho Universty,
Funabashi; Chiba 274, Japan

By using the Cascade Impactor the authors collected the air
samples on the roof of the school building, the School of Pharmaceuti—
cal Science, Toho University, Funabashi, Chiba Prefecture.

Each sampling was made for two hours, 10:00 a.m. through 12:00,
collecting 600 air, and was repeated three times a week for two years
beginning in the first week of January, 1982.

The atmospheric pollens were recovered from the Cascade Impactor,
and the number of pollens in each sample was counted under the micro—
scope, the species of the pollens being identified. The pollens observed were
classified into four types of species according to the classification of pollens
in Japan described by M. Ikuse.

The accumulated number of pollens of each species per day i.e., per
air sample, was analysed statisticaly by a circle graph, the Weibull plot,
Edwards’ plot for seasonal variation and Semi—logarithmic plot of seaso—
nal variation to give the following results:

1) Large amount of total pollen grains in 1982 resulted from a large
quantity of 3B Types pollens shown by a circle graphics and Edwards’
method.

2) Three seasons(tree, grass and ragweed ) were obserbed by Weibull's
method as already reported in the previous paper by the authors.

3) Edwards’ method and the semi-logarithmic polt of 3B Type pollen
grains showed that the gravitational center in 1982 was 15 days ahead

and highly intensified as compared with that in 1983.

* T274 MBH=102 —2 —1 BUPRAHIES
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Fig. 3. Seasonal variation of pollen in the air on the Weibull probability paper.
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Table 1. Caluculation of seasonal trends by Edwards’ method
(3B 1- aperturate, Cryptomeriaceae, Cupressaceae, 1982).
no. of = sin /1 sin cos a/ncos
Month pollen % 0 A/ (-159  (p-15°)  (§-15°) (§-157)
January 19 0.82 15° 4.36 0.000 0.00 1.000 4.36
February 85 3.67 45° 9.22 0.500 4.61 0.866 7.98
March 2023 87.35 75° 44.98 0.866 38.95 0.500 22.49
April 164 7.08 105° 12.81 1.000 12.81 0.000 0.00
May 15 0.65 185° 3.87 0.866 3.358 -0.500 -1.94
June 2 0.09 165° 1.41 0.500 0.71 -0.866 -1.22
July 2 0.09 195° 1.41 0.000 0.00 -1.000 -1.41
August - ~  225° ~  -0.500 ~  -0.866 =
September - = 255° - -0.866 - -0.500 —
October 6 0.26 285° 2.45 -1.000 2.45 0.000 0.00
November = - 315° - -0.866 - 0.500 -
December — - 345° - -0.500 = 0.866 =
N=2316 100.0 W=280.51 S=57.98 C=30.26
NSt +
d=————"= 08123, Var d:M:O_OOO864
W 2 k
d= 4d= 325, ) Xt 4 Nat = 12231.4,Cdf = 2),
(6—-15°)=tan™' c - 62°26,

0 = 77°26’ (i.e. 20th March).
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Table 2.
of pollen grains and 3B l1—aperturate of airborne pollen samples.

Estimated parameters of two years’ variation in the total number

Total 3B 1—aperturate
1982 1983 1982 1983
no. X no. o
Month nen % pole L% M3 % e %
January 37 1.07 4 0.37 19 0.82 1 0.25
February 99 2.85 7 0.64 85 3.67 44 1.00
March 2034 58.63 72 6.59 2023 87.35 72 17.96
April 602 17.35 468 42.82 164 7.08 191 47.63
May 363 10.46 161 14.73 15 0.65 17 4.24
June 37 1.07 122 11.16 2 0.09 - -
July 20 0.58 20 1.83 2 0.09 4 1.00
August 25 0.72 49 4.48 - - 27 6.73
September 207 5.97 91 8.33 — = 21 5.24
October 26 0.75 42 3.84 6 0.26 20 4.99
November 18 0.52 29 2.65 — — 23 5.74
December 1 0.03 28 2.56 = — 21 5.24
N 3469 100.0 1093 100.0 2316 100.0 401 100.0
W 145.00 96.68 80.51 55.06
S 63.89 21.27 57.98 8.25
C 9.44 -15.40 30.26 2.50
d 0.4454 0.2716 0.8123 0.1566
a 1.78 1.09 3.25 0.63
0 96°36 140°54 ° 77°26 " 88°08’
Day 4th Aprill 23 th May 20th March 31th March

981 « 19834F(F 423HC. 19824F(3 1)1 9If)7» WoNT A= =Ry oy,

SUATHL 19834F | A D 5121 FICHE 3. BKICK B
DE->TV 5B, ZREEDEMICE LATHSID, 7)) Table 1 3. 19824ED 3 B 1 — aperturate %
Total
1982 1983 Dec. Jan.
N=3463  Nov. N=1093 Nov. " Feb,
Oct. Oct. Mar.
Sept
Aug.
Fig. 4. Intensity and direction of seasonal variation in Total in 1982 and 1983.

® Monthly values % Center of gravity
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Table 3 Estimated paramenters of two years’ variation in the Total number of
pollen grains of five kind of airborne pollen samples.

No. of =

Pollen Type years  pollen VB

(N) (W)
1983 1093 9.68
B 1982 2316 80.51
1—Aperturate 3B 1983 401 55.06
1982 120 21.06

_ b
1—Aperturate 3 C@ 1983 213 33.04
_ 1982 52 19.95
a(1-3)

Ulcerate 3 A 1983 52 17.40
1982 981 82.30
Others 1983 423 56.10

Ansin ~/7 cos Day
(6-15°) (6—15°) « 0 (center of
(s) () gravity)
63.89 9.44 1.78 96°36’ 4th April
21.27 —15.40 1.09 140°54" 23th May
57.98 30.26 3.256  77°26" 20th March
8.25 2.50 0.63 88°08" 31th March
13.29 —=3.13 2.59 118°15" 30th April
12.94 —-6.71 1.77 132°30" 14th May
—2.01 =7.06 1.47 210°53’ 2th August
4.07 =7.19 1.90 165°30° 17th June
19.79 —17.20 1.27 145°59" 28th May
9.94 —18.46 1.49 166°41° 18th June
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Fig. 5 Edwards’ seasonal variation in the propotion of airborne pollen
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Fig. 6 Seasonal variations of pollens in the air on the logarithmic scale in Total
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Fig. T Seasonal variation of pollens in the air on logarithmic scale.
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