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An Analysis of the Relationship between Number of Airborne
Pollen Grains of Sugi (Cryptomeria japonica)
and the Wind Direction in Kobe City
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We investigated the relationship between the number of airborne pollen grains of
Sugi (Cryptomeria japonica) and the wind direction in Kobe city in the mature
dispersion stage,in which the pollen scattered more than 10 grains per square centimeter
by Durham sampler,in 1999.

The relationship between the amount of pollen by Burkard trap and wind direction
was analyzed using nonparametric statistical technique every hour.

When the wind direction was classified into 8 patterns, and the amount of pollen was
expressed as the median in each wind direction, highly accurate results were obtained.
The amount of pollen in the north wind, the direction of the cedar forest and Rokko
mountains,was significantly greater than the amount of pollen in the west wind, the
direction of the Sea of Harima. However, when the wind blew from the Chugoku
mountains to the Sea of Setouchi, the amount of pollen in the west wind increased
sharply. There was no difference in the amount of pollen in the south wind, the direction
of Osaka Bay, compared with other wind directions. One reason for the superscription
was speculated to be that pollen that had been carried towards Osaka Bay had been
pushed back by the south wind.

Key Words : Cryptomeria japonica, wind direction, pollen counts, Burkard, kruskal-
Wallis test
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Fig. 1. Total and median pollen counts at 16 wind directions

a) wind direction of “sampling” start time

b) wind direction of “sampling” end time
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Fig. 2. A distribution of pollen counts at 16 wind directions
a) wind direction of “sampling” start time

b) wind direction of “sampling” end time
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Table 1. The group patterns of wind direction
group 1 group 2 group 3 group 4 group b
NNW, N, NNE, NE ENE, E, ESE, SE  SSE, S, SSW, SW  WSW, W, WNW, NW CLM
melfeern, o (n = 190) (n = 99) (n = 27) (n = 124, 123)* (="
N, NNE, NE, ENE  E, ESE, SE, SSE S, SSW, SW, WSW W, WNW, NW, NNW CLM
pattern B 1 = 108) (n = 59) (n = 46) (n=137,13* (=7
NNE, NE, ENE, E [ESE, SE, SSE, S SSW, SW, WSW, W WNW, NW, NNW, N CLM
e (n = 150) (n = 33) (n = 81, 80)* (n = 176) (=7
NE, ENE, E, ESE SE, SSE, S, SSW  SW, WSW, W, WNW NW, NNW, N, NNE CLM
pattern D 1) (n =32) (n = 109, 108)* (n = 191) =17
CLM = Calm

* (n = wind direction of “sampling” start time, wind direction of “sampling” end time)
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Table 2. A comparison of group rank means of pollen counts by Kruskal-Wallis test
rank mean x* df P value
group 1 group 2 group3d group4 group b
a) pattern A 238.4 242.8 199.2 195.2 173.1 12.734 4 0.013
pattern B 230.3 252.8 197.8 213.9 173.1 7.260 4 0.123
pattern C  227.6 247.4 198.5 230.3 173.1 5.857 4 0.210
pattern D 239.8 215.5 189.9 237.8 173.1 12.636 4 0.013
b) pattern A 244.5 234.0 188.2 190.0 230.3 16.104 4 0.003
pattern B 232.8 246.1 186.4 212.3 230.3 7,732 4 0.102
pattern C  222.0 252.9 193.2 232.8 230.3 7.103 4 0.131
pattern D 228.5 216.4 182.4 244.8 230.3 16.514 4 0.002
a ) wind direction of “sampling” start time
b ) wind direction of “sampling” end time
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Fig. 3. Comparison between groups with pattern A and pattern D by the

Bonferroni test and the Scheffe’s test

a) wind direction of “sampling” start time

b) wind direction of “sampling” end time

* Bonferroni test (p < 0.05)
** Bonferroni test (p < 0.01)

T Scheffe’s test (p < 0.05)
¥ Scheffe’s test (p < 0.01)
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