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Fig. 1. Flowering time at 350 m forest in 1995.
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Fig. 2. Analysis of the percentage of the pollen counts Nishinomiya by a Normal
Probability paper.

The mean of the percentage of the pollen counts of 6 years at 7 divided pollen dis-
persal periods showed an almost normal distribution.
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Table 1 Distiribution of the percentages of the detected pollen counts at
7 divided pollen dispersal periods from 1993 to 1998

Year Pollen dispersal period
Total pollen Start Maximum flowering at different altitude forests End
count/em? 150m 220m 350m 500m 800m
1993 Date 8/2 11/2 22/2 5/3 15/3 29/3 8/4-12/4
2021 Pollen counts % 0.07 26 176 350 26.8 15.7 0.8
1994 Date 19/2 25/2 10/3 17/3 24/3 30/3 4/4-8/4
236 Pollen counts % 3.0 125 184 334 9.7 186 4.2
1995 Date 19/2 25/2 14/3 18/3 22/3 27/3 4/4-21/4
9294 Pollen counts % 0.25 18.1 215 115 240 224 22
1996 Date 1472 25/2 10/3 17/3 20/3 27/3 30/3-2/4
554 Pollen counts % 0.7 226 193 20.0 25.1 6.8 30
1997 Date 20/2 27/2 2/3 8/3 13/3 20/3 25/3-2/4
1861 Pollen counts % 20 25 25.3 36.7 189 10.3 28
1998 Date 19/2 20/2 25/2 1/3 8/3 15/3 22/3-31/3
583 Pollen counts % 0.3 7.2 212 30.6 320 5.1 36
Mean of pollen counts % 1.05 10.90 20.53 27.87 22.75 13.15 276
SD 1.18 7.93 2.66 9.55 7.67 6.57 1.18

Estimated pollen rate in Nishinomiya

Estimated pollen rate -y Pollen counts % in Nishinomiya
0.35 ~ —®  Pollen counts % in Kamigori
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0.2 20 count %
0.15 15
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0- -0
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Fig. 3. Distribution of the percentages of the detected pollen counts at 7 divided
pollen dispersal periods and entimated pollen rate at 5 different altitude forests.

The percentage of pollen counts shows the average pollen counts of 6 years at 7 di-
vided pollen dispersal periods. The percentage of the pollen counts in Nishinomiya at
7 divided pollen dispersal periods showed a normal distribution, with a middle level al-
titude of 350 m in the Rokko mountains. The estimated pollen rate shows the relative
rate of five different forests against the corresponding amount of pollen.

Wz X#Eo7ay L7z ETE 05 REHICBIY FIFIFEREE Y, TERBRRIERS TS & A
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Fig.4. Pollen remaining rate of each observation forests from 1993 to 1998,
Remaining rate : pollen remaining rate. The scattering rate shows the total scatter-
ing rate of 5 different forests at 7 divided periods.
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Table 2 The meteorological data in Kobe in periods which did not enter 95% confidence interval
in the dispersion of the detected polien counts in each periods for the 6 years
Year Date No. of Maximum Maximum Mean of Maximum Wind Mean
Forests pollen grains | temperature | temperature | wind velocity | wind velocity direction humidity
/cm? C by altitude m/sec m/sec %
T
1994 24/3 5.6 115 7.1 54 113 WSW 57
500m 25/3 30 8.8 44 6.8 12.1 WSW 49
26/3 27 9.6 5.2 34 8.3 WSW 64
27/3 0.6 10.1 5.7 3.1 7.4 SW 58
28/3 49 139 95 34 838 WNW 58
29/3 6.1 14.0 9.6 4.6 9.1 NNW 54
1995 18/3 2453 119 9.0 27 55 NNW 59
350m 19/3 571.6 113 8.4 3.7 7.9 WSW 52
20/3 1704 133 104 2.2 58 S 48
21/3 827 174 145 24 6.7 SSW 58

SPRRBAERL, FRAEE 500 m MR & 3
HLMEGMIIEER LR L TH - 72,

IERBE DD BRI & # T EZ KR 5 BT,
SPEIER B D 95% OFHEX I 150 m A fx B
B 258% 6 19.22%, 220 m MDY 17.63% H 5
2347%, 350 m MBI DS 17.84% H* 5 37.90%, 500
m MR A AT 14.70% 7525 30.80%, 900 m AREEE At
6.25% M5 2005% & o7z, D 95% EERMICA
b b o 1M EFEHERBIEIE 2 1996 SE 0
150 m AR 22.6%, 1997 4E @ 150 m MR B 2.5
%, 1997 4 @ 220 m # & B W] 25.3%, 1998 4F @ 500
m MR 32.0% & 1995 4E @ 800 m MRk ] 22.4%
EZHTPICAL Do 72750 T, 1995 4 350 m
MiR ] 11.5% & 1994 4F @ 500 m A& B8] 9.7% &
A& CIEThs.

2. ZH oM B EOHE

4 4 12 1993 470 5 1998 4F F T O LB D LR 7%
RO LR L. SMRENO HHITR L 5054
FOEYREFHIEOXALESELTHOLL, ME
DEFRIATBIH 2R L7z,

6 4 O L B DO L FRIF R OHERE 2> & 5 BUHIA
HFEEOMX A LR A MR L7z, KBRS
EAEH B (estimated pollen rate) % a, b,c,d,e & L,
FOMME 1 E LA 7215 Lz K42 Dicow
T, TOMMIEL 7o 728D 6 £ OFHIER A
T bbb SN AR oOEEEZ KDL, E0OFY
BB A2 & g e B & OO A8
WRE LKA THSER L7z 72720, 1998

13 350 m Mk & 500 m RO BITE AT TR B IS HEST L
MR EOXJAHE TR o 72720, 350m K &
500 m MR BEH O FHIMBPLEEZ H V20 % B »
72, % o X1 1.1=107 a, 109=675 a+125 b, 205=
21.8 a+44.0 b+135 ¢, 27.9=28.0 b+47.5 c+19.3 d, 22.8=
137 b+28.0 c+56.0 d+10.7 e, 13.2=94 c+19.0 d+67.0 ¢,
28=195e &7, wmHEYT HBMA1 L7425 a, b,
c,d,e, ZIHEFTL 7.

HE % 16 By = 313 150 m AR 2% 0.09, 220 m #k 7% 0.34,
350 m #k % 0.31,500 m #& %% 0.16,800 m #k £%0.10 T
Holz. TNhSHRDZZROREEHIL 10,104,
21.1,273,233,127,20 £ 2 ), TN EENEFNDE
1o -3 18 B 8 3 2 1.05, 10.90, 2053, 27.87, 22.75,
13.15,2.76 (2B L 7.

FEOEZEMZ OV TEBUIMROHE EIE R L LN
PRAER O A D & Z N & N7 HE g fe R i %
(scattering rate) Z3K& 72, 1994 4 500 m Mg
& 1995 £ @ 350 m M EH O EEH B E X Z N
Z 1030 b+0.54 c+0.62 d, 0.14 b+043 c+0.18 d THF &
N, ENZN ERRTROHEEZIENELREZARAT S
&, 0369 & 02101272, K4 o BIZHEN T &
7eHEE B E R L L7,

3. [EMBHIEIEA L 2 HlOoRR

£2095% OBEXE»ORE 33172 1994 45
? 500 m ME B & 1995 4 0> 350 m AR B DA B
BUNE (MEBERSR) SERREE (AT RE
NIRT) &R L7z, RNEILTERSBRIET & M iEER s
B ORMAITLAFTITIIES 100m K721 0992T @
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N dro iz,

R OBEHIIER IR L 2 2ICBIT R4 L
OEFETEL . [EHEREORE T X & FHIIHKD
W MRS, BRI A, H RS & B BRI
WoET, IhORORE L TR, EREEREZ KD
HZETHAH, Larl, ZHFOREEH IR
EHEZEETLIZ L IMOTHETH D, R %
BBRETR L, BESAR I3 In T 5 AR TRl A
HIBL, &REEOSZAHENAETRNEER
2. 2F 0, Mot s coRENRORE, &
fER, BN, 5%, REBEzRHETHIEICLD,
HAHMMORMIT L BEZHEET LI LN TELLE
Z 7z

5 DDMDTREIINC 2 2 HIH L 150 m #A A 5 220 m
MA29103+53 H (3~17 ), 220 m # 2> 5 350 m
M67+24 H (4~11 H), 350 m #2 5 500 m FR
6025 H (4~10 H), 500 m # 7> & 800 m #k ~ 7.7
£320H (BG~14H) THY, &% HHH < 150m
M 220 m MAOHIZE S, BMICERRYS A4S
BAEOHEIZEMUL Tz, 2o 1 EMOBIEH D%
BRI, BE L5 BIAKIES & A T
5 EFITEMBICIEAL. RSB RERED
BIGH CREAZ 701l T 5 2 LA TE . 64F
MO BRI E TP 2 THS &3 5 BB
L, TOFHHEDSIE TN E SEBNAROER
B THNIT 5 2 LI & D &G & DBBROME 23T
E N A

K& & H 4 ORBE, REGRBOBERE ST 51
T H A OMOIRRER TX 57207 EMEICHEET 505898
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V. R RS D R RREAIR S 7258 TIIAEAR & $REL L T HE
RS DI L CBE LY, BRLTHLEBERLA
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FAEREOBIRIIETLROBE LR Y, (ZITEE
HEAEZ D1 IR/ S REFMMPENTH - 72, £
BB 2R LBIEORVE L BV ORI D
1%, 150 m #hAY 158 +2.8 H (12~19 H), 220 m #2s
83+42H 5~13H), 350m #2370x48 H (2~16
H), 500 m #£4%4.8+3.3 H (2~11 H), 800 m 7% 7.2
+23H G6~11H) Tholz. ZTOX I IZHE—BIHMK
WTLREHPRES BARL7:0, RMEETD 54
BEOBSNTE D% B 7.

TER B O F B34 10 BT, e kit & &z
5F T SHEMTH - 7228, [RATBTFUEI N &
D SR CRT L 7o BRI FRAF D 00% 12 7% o 728
BFOMPBRBEIC -7l LA, L, B2
FOBIE T, BIERICIRENORRICZ > Tn
D, 1998 4ED & 9 HRBADET—FHAENA SN
D, ZOERELZLTLOHMIZTIEIITER, 7.

PRACEF R O HE 2 2 IRIRITHE H 2> 54T 95 & & A% R
T, RERTORZ L EHIARSRIRITE H 2> 5 P45
BROBERIK 310 ETREN LA 2728, ZORR
DOHERS & AR B O 1) % B T AR SR LA
BRI BB ORENFBH 2 TEHEERH
nr.

Zetp AR B S W ANTIER S % S B AR
BT, SRR EBEN Db o Tnb, AL
BEES R T EBPERBEIE L hH I L2 WEL
7295, ERE S VIZRREGE & SR 0 =05 B L
I CHBT B ERRTWS, ZOEPKE W EETA
LT, BEFNNODEEIERIEE LTS
NEHF~REZOTH A,

REMOREIIR 5 ERENEA W, FENL T
BHHEIEICE T » TV BIREIZ R 5 -0 BB 0 50T
FEDLRBEMDPRELS EPIEHBIEETLEERD
N7z, HERE R 5% A S & 5 5% BATE B
DHEAE % - TP ER % 1T - 72, 13T T 8 IFHHHE
13T T 1BR4720 10 mm DFM T2 8 BRI E
L7k, B%h R TRETHD LES L T 7zEh
L CEAB O L T 2 L, Z2hZhoft
WEUIRTRD 716+ 104%, 529%198% TH-o72. T
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DGR WEFF RV HENE T T2 L, KRR
EVH TR EST LIERARICH SN Z &2
RL7:.

REWI D5 B 150m A & 220 m AR BEL X2 Ak
76 3 A EAT, REEOBAL V2o um s &
SRR L B REGRB A~ DB BN D 20 -
7z, 350 m MREBEHI LI 1X 3 B IO R E R KA
%Y, BTz HEIEA © DB REUI RS DB % 5 <
ZUIEHBRENRKEL  ho kb ELZ LN, 6ERD
Bigeh, REHD 3% K& DR RGBT %
B 30 Ml H b 95% DEFAK % X317z DI REL
Bmat4 8, WA AL, KEQFThZ
2O TIER B DR K % 52 L 7-.

1994 4F @ 500 m #5528 B O AL i H 2 1d 0.369 T
1998 4E % Bk < S35 0.265£0.097 D#IPA L Y % <, 1995
4F 350 m AR B O AERS O #14% 0.210 T 1998 4 &
B <P 02750074 DFFETH - 72, 2D 2 Bzt
OB HRI T TH 5 2 &2 SIERBHIR DR
AR R IR T 2 AR KORR L Z 2 72

B DX UL RIANS & ) REBSKE CRE D, &
JIZE D R WKIRE 2 - TL BIEMIIIEF I %
<, Ak T8 O ZSET R I3 F i LA S O RERES,
RO TIIENE I E D 6, FEETIEHE L
O ANHILHE R VCICAER P EIENREENE L 2o
7‘:2) 47) .

CO2HOZEPIMBEHTORRIEIE2IIRL
72. 1994 4 500 m MRS Tl b 2 e B4 < %
BHARE VALY & ALV DR ARG 72 28 H & 29 H
Thotz. Lal, BEEEELERFETHALE,
WO L 29 H 2B LW AMOENEL L, 20
Mo JEEE 1.95 m/s, H&AJEHE 483 m/s L HFVAT
Hotz. 7z, PEILHO—E T FHEE 1.23 m/s,
BARJAE 32m/s THEABHELY OETH - 7.

1995 4 350 m MR IR L, 22 b B % 2 b
AT D ED 18 H A H 350 m O HE g 5mid 9C &
PREADEE o, METH 3 H I8 HE 19 HIZ
LRAMMIME L, FHEAE 20 m/s, BAREE45m/s
EFGWILETH Y, RRO EAT-7220 & 21 HIE§Hw
BMEE, EMPBREINICVIRRTH 72, 202
HOIERE TR DRI D I WEET, 20D
PEE M A~RE LA S WA DSTREEEE A DO E TH -
TmeEz o,

1994 4E @ 500 m AT & 1995 40> 350 m MRk
NS HURIER DM O 4F & A 2 & 5 SRR

RV PHETH 72 LIRET 5 &, 1994 4E D 500 m
M BENE 13.1% A5 A L, 1995 4E @ 350 m #k ik %
X 164% WA L2 bz b, Thbd Lz
¥y B % 1994 4 o 236 4l /cm?, 1995 4E @ 9294 8 /cm?
DFEPARBEENT BN U 728 EAREE 8013 1994 4528
267 fEl/cm2, 1995 4£25 10818 ff/cm? & 72 572, 2 O#f
1E U 72 22 e B I RO 7 e REE 0 54712 B
WTHHEEZEZOLNS.
FEEORKOERETH 5 HEINBOESIZL 5
BHAEHT R & 7S B L 81 2 BAAE BT & 1& 1995 48 %
5 1998 4 F TOFAE TIIMHBIFREL 0997 & HHBE L 72,
HE L 500 m IS H I 800 m & —F L, Fhil bk
DEFBPOLDAFIZABBE TRV EHETE Y, &
BT ENL 3 DB 2 58 < 20, BB OHER
TEEEMTAIEEZONLZ EHND, EFOIEHE
WROSMIHEFT LA L& EZ 5N, LEHT
EERER ORI TIEICE R 23 5. AT O R#H
B0t X W ECHE 5720, EERITOERE
BIER O F I3 7 72 5 72T 500 m AR B (2 el &
ol REEZ LN Do X 512 kil
BTICHLHET TORBUEMSE, FHEILHO S
TICHLHBNPLHEBIZHEL L THMTE LI LY
WL7z, 72, ZWOIERIREOHERE L BIED A % P2
THIELLZLYVHBHWESTHYY, mHIEMEL L
CTHEEZ 200 m #R & 350 m AR KT 4§ 2 R FE R 5
SR ZAT AT R IEMER RIS R B EEZ BN
7z,

ek, HBMROBRIRT S S B 4 ORECT <8
MFP#wEIToTE&. 4H, REWMZ 7 s LE
OB EROHEENTELZENDL, BEOBHWT
WO D DT BETEDTREL o 7z, EERZE D
HIELRFIED FRHICHEH 2720 T, #£HOER
ERPORAR LB OBHEOMBREMR FELE L2
D, TERETENOIHPEFETE 5.

Xk

D kRS, SE#—, FNILUER AFHEHROT
T, AF 4 ANY v—F v, HE, pp.44-53
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THE INCREASE AND DECREASE OF THE TOTAL POLLEN COUNTS OF SUGI
(CRYPTOMERIA JAPONICA) DUE TO ABNORMAL WEATHER
DURING POLLEN SCATTERING SEASON

Hiroshi Ogasawara?’, Shiro Yoshimura?, Misao Goto®, Masakazu TuyuV,
Tetsuzo Fujitani¥, and Toshi Nakahara®
1 Hyogo College of Medicine,? Ashiya Municipal Hospital,® Hyogo Prefectural
Institute of Public Health,® Fujitani Clinics,” Nakahara Clinics

We investigated the changing total number of airborne pollen grains of Sugi (Cryptomeria japonica) due to
abnormal weather during pollen scattering season. The pollen season was divided into 7 periods by the dis-
crepancies in forest flowering time for observations. The observation forests were located at an altitude of 150
m, 220 m, 350 m, 500 m, and 800 m in the Rokko mountains. These were located at equal spaces, when altitude
was taken in the logarithm. The distribution percentage of pollen counts from 1993 to 1998 showed an almost
normal distribution level. This was demonstrated by the Log-Normal Probability paper, with a middle level al-
titude of a 350 m forest. We could estimate the relative rate of 5 different altitude forests against the corre-
sponding amount of pollen as shown under, 0. 09 at 150 m forest, 0.34 at 220 m forest, 0.31 at 350 m forest, 0.16
at 500 m forest, 0.10 at 800 m forest. The percentage of pollen counts at the 500 m forest in 1994 and at the 350
m forest in 1995 were decreased from 95% confidence interval. We regarded the decrease in the percentage
of pollen counts during these two time, as a cause weak wind velocity and wrong wind direction in Tanba
mountains. It was shown that the method for dividing pollen season in different observation forests in which
altitude differs, will be useful for pollen forecasts and the pollen source countermeasure.
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