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Estimation of Flowering Date of Cryptomeria japonica
in Mesoscale Region
— Studies on the Dispersion Process of
Airborne Pollen of Cryptomeria japonica (IV) —
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Several methods that estimate spatial distribution of flowering date of
Cryptomeria japonica in mesoscale region from the meteorological data and
the topographical data were compared and examined. In the regression
method, the best result was obtained in the multiple regression from the
altitude and the monthly mean air temperature of January. The standard
deviation of the estimation error (Esd) was 3.3 days.

On the other hand, following three kinds of methods were compared as

estimation methods based on the accumulation of air temperature.
D Tsuu=E2T>b, 2) Tsuu=2 (T—b), 3) Tsum= Zexp (Ea (T.—b.)/R T.b.),
where T(C) and Tz(K) are daily mean air temperature(Tm) or daily
maximum air temperature(Tx), b("C) and bz(K) are criterion temperature,
Ea is temperature characteristics value, R is gas constant. In the simple
accumulation method, best result was obtained by Tx (b= —5.6°C, Esd=
5.5days). In the accumulation method for the difference from criterion
temperature, best result was obtained by Tm (b= —7.1°C, Esd=3.7days). In the
accumulation method with exponential conversion, best result was obtained
by Tm (Ea=98000J/mol, Esd=5.6days).

Although the estimation errors of the temperature accumulation methods
are larger than that of the multiple regression method, the former methods

take into account the plant physiological process. Then, it is concluded that the
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accumulation method for the difference from criterion temperature is most

suitable for estimating the flowering date of Cryptomeria japonica.

Key words : Flowering date, Estimation methods, Grid data, Cryptomeria

Jjaponica.
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Fig. 1. Outlook of the research region. The size is 205 km in north-south direction
by 220 km in east-west direction. Topographical feature is changeful.
Symbols show the observation places of flowering date in 1992 ([ and the
AMeDAS (Automated Meteorological Data Acquisition System) stations
(@). The observation places of flowering date in 1991 are located in 11

places of various altitudes from Yamagata-city to Zaou mountains.
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Table 1. Locations of observation places and observed flowering dates. Mesh unit

is 3rd-order grid

system. Flowering dates are represented by total days from the Ist of January.

:T\ltitude

Year No. Observation Mesh IP (Mtlon Flowering
point Verti. Horiz. (m) Date(day)

| [WANAMI 134 109 260 80
2 TUCHIZAKA 136 110 450 94
3 KANNOU 138 109 520 93
4 NAKASAKURADA 135 108 180 78
5 UENO 140 108 460 84

1991 6 HOTTA 140 109 590 94
7 DOUSIDAIRA 141 110 640 91
8 ZAOUGUCHI 141 111 780 101
9 HOTIEL 1 142 112 910 107
10 HOTEL 2 142 113 970 110
11 KUROHIME 143 112 980 110
12 MAMUROGAWA 95 99 113 73
13 YONEZAWA 176 85 385 79
14 IWANAMI 134 109 220 71
15 KANNOU 138 109 529 89

1992 16 ZA0U 142 113 960 110
17 NAGASAKI 66 64 41 64
18 MIZUSAW A 76 60 30 56
19 ISIYAMA 77 60 52 58
20 SHOURIENJI 80 62 137 58
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Fig. 2. Relation between the altitude and the
flowering date. The contribution ratio
of the regression is 0.92 and the
flowering date is explained well only by
altitude. However, the errors of some

places are large.
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Fig. 3. Relation between observed flowering
date and estimated flowering date based
on the multiple regression from altitude
and monthly mean air temperature of
January. The standard deviation of

estimation error is 3.3 days.
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Table 2.

Optimum parameters and threshold values to decide the flowering
date. ‘Max’ means daily maximum air temperature, ‘Mean’ means
daily mean air temperature. Threshold values are used for the
decision of flowering date with models.

MODEL 2 3
Temp. data Max Mean Mean
b (°C) -5.6 —.1
[Ka (J/mol) 98000
Threshold values 923 85.9

Table 3.

estimation error in each model is shown in last line.

Estimation errors of flowering date in each model. The standard deviation of

Year No. Obs.point Model 1 Model 2 Model 3
1 IWANAMI —1 -3 1
2 TUCHISAKA =9 —3 —b
3 KAMIO 0 —4 -2
1 NAKASAKURADA -10 —6 0
1991 5 UENO 9 5 8
[rror 6 HOTTA 2 0 I
(day) 7 DOUSIDAIRA 8 5 5
8 ZAOUGUCHI 3 1 —1
9 HOTEL 1 | 1 =5
10 HOTEL 2 -1 -2 -8
11 KUROHIME 1 2 =
12 MAMUROGAWA 9 4 12
13 YONEZAWA —1 1 7
14 IWANAMI —10 —2 3
1992 15 KAMIO -3 =3 1
Error 16 ZAOU 2 -1 —4
(day) 17 NAGASAKI -9 — —
18 MIZUSAWA -3 3
19 ISIYAMA =3 2 5
20 SHOURENJI 2 B 10
S.D. of Error (day) 5.5 3.7 5.6
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Fig. 4. Relations between observed flowering
date and estimated flowering date
based on the temperature accumulation
methods. Model | (/) represents the
simple accumulation method. The

standard deviation of estimation error

is 5.5 days. Model 2 ([J]) represents the
accumulation method for difference
f[rom criterion temperature. The stan-

dard deviation of estimation error is 3.7

days. Model 3 (+) represents the

accumulation method with exponential
conversion. The standard deviation of

estimation error is 5.6 days.
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