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Modeling of Outbreak and Distribution Process of
Airborne Pollen of Cryplomeria japonica
—Studies on the Forecast of Flowering Time of Cryptomeria
japonica by the Mesh Meteorological Intelligence—

Yuichi TAKAHASHIY, Shigeto KAWASHIMA”, Eictsu OE” and
Susumu KATAGIRI"

VYamagata Prefectural Institute of Public Health
Y National Agriculture Research Centre
YYamagale Prefectural Agricullural Experiment Station
(1991 414 118 Bz B

We have attempted a forecast of regional Cryplomeria japonica flowering
time using mesh metcorological intelligence. First, vegetation map of C. japonica
in Yamagata Prefecture was made f[rom Vagetation Maps prepared by the
Environmental Agency and was divided into 1 ki mesh. On the other hand,
the integration valu. of daily maximum temperature was calculated during
the period of January lIst to the flowering time at the two meshes of central
parts of Yamagata City in every year of 1983-1987, and that was done
210°C. Second, in order to examine the wvalidity of the integration value,
210°C, the observations of C. japonica flowering time at six points in 1990,
and airborne pollen observation at nine points in 1988, 1989 and 1990 were
carried oul. Calculated and observed flowering times were almost coincided
with in Yamagata and Sakata, but not in Shinjo and Yonezawa. The suitable
integration value in Shinjo and Yonezawa was 50-60°C lower than that of
Yamagata. The integration value at the same point was also differed from
year to year. 210°C was suitable for the value in 1988 and 1990, on the
other hand, 282°C in 1989. The results suggested that rough forecast of re-
gional C. japonmica flowering time was possible in the errors less than a week
using mesh meteoro'ngical intelligence and the suitable integration value of
daily maximum temperature from January lst.

Key words . Airbornc pollen, Cryptomeria japonica, Flowering time, Mesh me-
teorolog ical intelligence.
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Fig. 1. Distribution of C. japonica forests in
Yamagata Prefecture.

!': forests exist within a mesh (more than 50%) .
Symbols A to G are as follows: A, Sakata ; B,
Tsuruoka ; C, Shinjo ; D, Mamurogawa ; E,
Yamagata ; F , Yonezawa ; and G, Nagai ; respec-
tively.

Fig. 2A . 1988 : red 33-49, pink 50-58, yellow 59—
67, green 68-76, blue 77-85, white =86
(Numbers are implied flowering time from Feb. 2)

Fig. 2B . 1989 : red 1625, pink 26-36, vellow 37—
48, green 49-60, blue 61-72, white =73
(Numbers are implied flowering time from Feb. 2)

Fig. 2C . 1990 : red 18-27, pink 28-38, yellow 39—
52, green 53-64, blue 65-76, white =77
(Numbers are implied flowering time from Feb. 2)

Fig. 2. Forecasting results of flowering time
of C. japonica trees in Yamagata Prefecture.
Flowering time is distinguished with the colors
of each mesh, and the classification is shown in
each figure.
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217°C T - 1= (Table 1). 7, LIEHZBA QLI TEBIE P B A ERIEEHG B & 0 1 -2 MEEA
Mg I ) o 58 AR < g L 72 AR BIE L o, 1989 4 LI i © DBHAE A ASAEB TR LD
(Table 147 F TOXMRISREE 207C TH - BHED 11-12 HE - fo. ThIZ 2 FBER %7
o LIS Tz B AR TIEGALE % T o5l Allle“ DI P KU REFA A O & & Foiilkic X
Bl (217°C) &gt o 2 FHic s LT gl Wi BtehEFZ oS, 2T, 1989 I
L 7-BHEH F TOSURETME  (207°C)  &205 210C L L{%lul LSBT B AEMTIREBHIE B 4 b & SR
% 2 FPTEH A Tl 5 12 O SRR & L 72, iz i LiE Lz (Table 2, £9Wi). & O#5W,
2)  HE LSRN 210°C Bl & 2 FTERR HEd (B) &l (A), il (B) < IR
HeBata H & DR ELT20C %, @it (©) EKiRidi (F) <@
B LSRRG (210°C) oA iGEEd 5 220 - 230°C &1\ B & B EBLE 1 A —Ed 5 <
Fowniz, 1988 4E- 1990 4E D FAFIC B 1 B BERTFAN Eisbiro e,
Bl & FEM L 2o AER IHADHAG 1 & DR 2~ 72 3) BN OB H o fiE
(Table 2). Fako & 5z, Wbk & &P PR $ TSR
TEITRELDIS B SRS 210°C i3 L 7o o (R AL B S EMTHENL T Eh ST &gk
FUERGE D) MR TH £ 0 ENH SN - MR A EL, AT v Ea— YT 72 5 —
to. b B, EBIREEEEG T 1990 fE T 19 (2 ELTANT BT EMBHETH 505, AhlGRAHZ
H19R) 2528 (2H28H) L9HDEWTHS 11T HE L TRRA 210°C (1988 4F, 1990 1)
DR, ROMEREN 20 (2H 200 2539 &A1 282°C (1989 4F) 1CHE L B v h
(3HLLH) &19H 5S> TO, HRESAEN O (£ 5 v a) ORFLEET 5 EOE LELAA
il (i C-G) - Theigd g, {EBRi KieowTh# L (Fig. 2). WIFhoFES HA
BB 2 B (26-28) @iEWTdH B oicx LRt W LU F ORI O VLB L KD R Fh5F ¢
FENRI3H (26-39) o@uhAa s, (6o AL LG IS ST LT v gl a s h i,
g 1988 4E & 1989 fETh & iz, F 72 1990 4 & 4 BB PR & BHAERIN & PR
1988 fET I ET (B) & HAMHARE (A & B; 1990 — 7, 1B RS IS8 s S E LS A T X+

D A) TEABKTRIE H & R EReE G Pz 1990 fE O AEBITREIIIC A L, BIfE P RIH &1
HED) 2EE—3 L2, Kbl (F) &#Ed (© MFSH (BI{EEMH) L&k L7z (Table 3). f3

Table 1. Integration of Maximum temperature (MT) during the period of January lst to the initiation
day of C. japonica pollen dispersion or its flowering time at point Il of Yamagata cily, and C.

japonica flowering time at the outskirts of Yamagata City

Year Integration values of maximum temperature C. japonica flowering time

at point III
until initiation day of until flowering time
pollen dispersion at point [ at point 1II

1985 255.8°C 315.8 March 26 (54)*

1984 95.3 166.0 April 11 (7D

1985 155.9 156. 1 March 22 (50)

1986 163.3 190.5 March 27 (55)

1987 412.8 - =

* indicates the number of days counted from February 1st.

“* flowering could not detect due to lack of male [lower buds.
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Table 2. Relationship between

initiation day of C. japonica pollen dispersion at airborne pollen

observation points and the data ol destination of integration value to 210°C (1988-1990)

Survey point Mesh number

[nitiation day of The date of destination | Integration value
pollen dispersion of integration value |of MT until pollen

(days from Feb. |st) (days from Feb. |st) [|dispersion in 1989

ordinate | abscissa | 1988 1989

1990 | 1988 1989 1990

A Sakata 59
B Tsuruoka 73
C Shinjo 70
D Mamurogawa Y
E Yamagata | 131

” 1 130

” 1 134
[' Yonezawa 17
G Nagai 146

68 — 23
66 - 21
105 — 21
99 — =
108 33 21
108 — 21
109 39 21
90 39 21

34 39 29

22 33 9 20 291°C
19 34 9 22 285
28 2 31 38 220
28 59 — 39 —
27 41 [5 21 282

21 41 16 26 =

— - don’t observed , MT :

maximum temperature

Table 3. C. japonica flowering times observed at the outskirts of Yamagata Cily and

the values from calculation

Mesh number Above sea level Flowering time (days from Feb. [st)

ordinate abscissa (m) observed value calculated value
134 109 220 40 34
133 110 280 43 35
135 109 300 45 38
138 111 690 3 56
141 11 720 60 64
142 112 880 64 63

220300 m QLI TEER

e AL 0

—WE <, RS T00 - 900 m QML TR & 13,

BEAER T, &2 0

[RRSX 2 /R C % 1l
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E X D o &
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I Sl O TR & B i B L 7B 2 135
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L L, il otz Hn s Egidivkil
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FFEBEOLHEH F CORTHEAILIET £ b L/h&E Wi
TH -7 (Table 2 &), O LS UEKEOEVT
TREMEH F coRiffuds/hs <, Ml R R4 %
WET BN S DbV, L, AhlHve
AVE 2= Y27 ATIHIEREEME L T—TEOE A
NE B A2 totooic, BT W55,

PFEIREIE 2 e B, Ml & & IC R £ 308 5
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