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# 1 2004 I EFEEICRREZL-507 6 BEOB O, 7S B SRS W k12351 2 B FFRE - Bk & - RO B4,
MR DB, E N7 (34°41.8'N, 135°12.7' E) - A (34°50.3' N, 134°40.2' E) OREBLRIFT (KRR T) OBLRT — & X3k
oY

ANH HulE PR M

Y U TS U REOUM  BAR  BROHE

FERD) | ) 2 (RS SR T ) ? (W)
0406 Jun 21 15 42.5 25 14 9.0 20
0411 Aug 4-5 15 41.5 0 11 27.5 17
0416 Aug 30-31 17 16.0 39 21 41.5 86
0418 Sep 7-8 18 0.0 79 23 21.0 88
0421 Sep 29-30 31 100.5 6 27 92.0 0
0423 Oct 20-21 14 130.5 0 20 94.0 0

UOEGE 7 msT DA EDMBERS N B ORER L ORI OBV ORI, * 1 TEFRLIZRERIN TOMREAK R, * m I~ R
DAL LTz, 1 TEFRLUIZRFRIN TORER B SITHIE S IR E O LHER O 5 5% 5,

# 2 PRALIC 3 MU, 9 MR OREEE,

HI5 FRAHE BE (N) e (B) BEa (m) faEoms BIERKO BEKR T
& (km) DAL

R/ F W=7y 34° 45 1357 14' 300 - 500 SwW 1.2 391 56
Folge 34° 44 135° 13" 300 - 500 S 1.1 365 42
JEE T 34° 44 135° 12 280 - 460 S 1.0 374 43
LR H KA 347 48 135° 11" 310 - 480 N 1.8 529 55
A B 34° 47 135° 09' 340 - 450 N 2.8 569 58
BT i 34° 48 135° 08' 370 - 440 W-NW 1.9 538 54
Y AT 34° 52 1347 43 140 - 260 S-SE 1.2 436 41
JE I 34° 52 134° 42 140 - 250 S-SW 1.3 396 47
5 34° 54 134° 39 50 - 280 S 1.6 383 37
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# 3 mEANHHURO 3

SHAHE G T - g - BRHR) IR HEJE 14 5L 18 B OERHOBE B L OVEIERE,

A AIZOE 10 BELL EOT —2RELNTBTEIC OV TOAERRLTND, BIREZLICHKIE (D) - #ik (BE) D5, B

[>10 m (H), 10 m>>3 m (M), <3 m (L) ]Z7RLCdHD, BB EER I - IV) O xHEE &

7N
e~

#eEE (LDT) , FriEEMAsoEI &%

RRLTHD (KX,
g FEA (R4 BED) - HBE N R 7 E I Sk A B (oY S TE 33 )
W RK(E) I 11 m 1w FE 0FEE (%

M = 7 Quercus serrata [Fagaceae] D H 30 0 0 16.7 833 +++ 23

v Prunus jamasakura [Rosaceae] D H 24 0 0 25 75 +++ 8
Robinia pseudoacacia [Leguminosae] D H 22 0 0 0 100 4+ 100
Celtis sinensis var. japonica [Ulmaceae] D H 12 0 0 41.7 583 4+ 0
Zelkova serrata [Ulmaceae] D H 10 0 0 30 70 +++ 20
Acer amoenum [Aceraceae] D M 20 0 5 90 5 ++ 0
Alnus sieboldiana [Betulaceae] D M 12 0 0 41.7 583 +++ 17
Rhododendron macrosepalum [Ericaceae] D L 12 0 0 16.7 833 +++ 67
Pinus densiflora [Pinaceae] E H 26 154 654 192 0 + 0
Quercus myrsinaefolia [Fagaceae) E H 26 3.8 3.8 30.8 615 -+ 23
Quercus glauca [Fagaceae] E H 14 0 64.3 357 0 + 7
Quercus acuta [Fagaceae] E H 13 615 231 154 0 + 0
Myrica rubra [Myricaceae] E H 12 167 583 167 83 + 17
Distylium racemosum [Hamamelidaceae] E H 11 455 545 0 0 + 0
Camellia japonica [Theaceae] E H 10 90 10 0 0 ND 0
Eurya japonica [Theaceae] E M 19 895 105 0 0 ND 11
Pieris japonica [Ericaceae] E L 10 40 50 10 0 + 0

Flg Robinia pseudoacacia [Leguminosae] D H 40 0 0 0 100 4+ 100
Quercus serrata [Fagaceae] D H 24 0 8.3 8.3 83.3 +++ 38
Quercus variabilis [Fagaceae] D H 22 0 0 18.2 81.8 +++ 0
Prunus jamasakura [Rosaceae] D H 11 0 9.1 36.4 545 ++ 0
Alnus sieboldiana [Betulaceae] D M 27 0 0 18.5 81.5 -+ 33
Rhododendron macrosepalum [Ericaceae] D L 20 0 10 15 75 +++ 60
Quercus glauca [Fagaceae] E H 33 3 303 515 152 ++ 12
Camellia japonica [Theaceae] E H 23 609 348 43 0 + 0
Myrica rubra [Myricaceae] E H 15 0 0 73.3  26.7 ++ 13
Cinnamomum camphora [Lauraceae] E H 14 143 28.6 57.1 0 ++ 7
Pinus densiflora [Pinaceae] E H 11 273 455 273 0 0
Eurya japonica [Theaceae] E M 26 30.8 50 154 38 + 42
Neolitsea sericea [Lauraceae] E M 11 0 364 545 9.1 ++ 0
Ligustrum japonicum [Oleaceae] E M 10 30 70 0 0 + 40
Pieris japonica [Ericaceae] E L 10 10 80 10 0 + 70

JFEHL Carpinus laxiflora [Betulaceae] D H 36 0 28 111  86.1 +++ 0
Quercus serrata [Fagaceae] D H 23 0 0 4.3 95.7 +++ 30
Quercus variabilis [Fagaceae] D H 22 0 4.5 0 95.5 -+ 59
Prunus jamasakura [Rosaceae] D H 10 0 0 10 90 +++ 30
Acer mono var. marmoratum [Aceraceae] D H 10 0 0 50 50 ++ 10
Acer amoenum [Aceraceae] D M 14 0 35.7 7.1 57.1 ++ 0
Alnus sieboldiana [Betulaceae] D M 11 0 0 9.1 90.9 -+ 36
Rhododendron macrosepalum [Ericaceae] D L 13 0 154 231 615 +++ 23
Quercus acuta [Fagaceae] E H 23 13 522 304 43 + 9
Cinnamomum camphora [Lauraceae] E H 22 545 318 13.6 0 0
Camellia japonica [Theaceae] E H 20 55 40 5 0 + 0
Quercus glauca [Fagaceae] E H 11 0 364 545 9.1 ++ 9
Quercus myrsinaefolia [Fagaceae] E H 10 0 10 80 10 ++ 30
Pinus densiflora [Pinaceae] E H 10 0 100 0 0 + 0
Eurya japonica [Theaceae] E M 25 84 16 0 0 ND 24
Ligustrum japonicum [Oleaceae] E M 11 100 0 0 ND
Aucuba japonica [Cornaceae] E L 17 100 0 0 ND
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F 4 BEPEHIL O 3 FAA ML AL RIE - EE) ICBITAE R 14 B L 18 SR OEHOBEBL O IERE
(GE30OMHASH),

A g [Fia] HED) - M\ N R T E A Sk A B we HTERBH
i Ak(E) I 1 m 1w FE 0FHE (%

AR Quercus serrata [Fagaceae] D H 46 0 0 19.6  80.4 +++ 52
Quercus variabilis [Fagaceae] D H 19 0 0 158 84.2 -+ 47
Prunus jamasakura [Rosaceae] D H 14 0 7.1 0 92.9 +++ 43
Lyonia ovalifolia [Ericaceae] D M 34 0 29 206 765 +++ 32
Rhus trichocarpa [Anacardiaceae] D M 10 0 0 0 100 +++ 80
Rhododendron macrosepalum [Ericaceae] D L 23 0 13 21.7 652 -+ 30
Rhododendron reticulatum [Ericaceae] D L 21 0 0 286 714 +++ 33
Pinus densiflora [Pinaceae] E H 39 103 795 103 0 + 0
llex pedunculosa [Aquifoliaceae] E H 36 0 50 36.1 139 ++ 31
Quercus glauca [Fagaceae] E H 28 143 571 179 107 + 11
Castanopsis sieboldii [Fagaceae] E H 26 154 84.6 0 0 + 0
Eurya japonica [Theaceae] E M 24 125 792 42 4.2 + 25
Juniperus rigida [Cupressaceae] E M 11 0 273 63.6 9.1 ++ 64

PN Quercus serrata [Fagaceae] D H 39 0 0 30.8  69.2 +++ 100
Quercus variabilis [Fagaceae] D H 37 0 27 459 514 ++ 81
Prunus jamasakura [Rosaceae] D H 25 0 0 36 64 +++ 32
Celtis sinensis var. japonica [Ulmaceae] D H 18 0 0 389 6l.1 4+ 17
Zelkova serrata [Ulmaceae] D H 15 0 0 33.3  66.7 +++ 40
Sapindus mukorossi [Sapindaceae] D H 13 0 0 154 84.6 4+ 62
Rhododendron macrosepalum [Ericaceae] D L 12 0 25 41.7 333 ++ 58
Rhododendron reticulatum [Ericaceae] D L 12 0 8.3 8.3 83.3 +++ 83
Chamaecyparis obtusa [Cupressaceae] E H 32 313 594 94 0 + 0
Quercus glauca [Fagaceae] E H 25 12 60 24 4 + 12
Camellia japonica [Theaceae] E H 24 583 375 42 0 +
Pinus densiflora [Pinaceae] E H 23 304 348 348 0 +
llex pedunculosa [Aquifoliaceae] E H 10 0 70 30 0 + 40
Eurya japonica [Theaceae] E M 19 737 105 158 0 ND
Juniperus rigida [Cupressaceae] E M 10 20 50 30 0 +

=5 Quercus serrata [Fagaceae] D H 41 0 2.4 7.3 90.2 +++ 93
Quercus variabilis [Fagaceae] D H 40 0 10 35 55 ++ 75
Prunus jamasakura [Rosaceae] D H 11 0 0 273 727 -+ 91
Lyonia ovalifolia [Ericaceae] D M 18 0 0 222 7718 -+ 0
Rhododendron macrosepalum [Ericaceae] D L 10 0 70 30 0 + 90
Wisteria floribunda [Leguminosae] D Vine 15 0 0 0 100 +++ 100
Chamaecyparis obtusa [Cupressaceae] E H 42 571 357 171 0 + 0
Castanopsis sieboldii [Fagaceae] E H 29 793 207 0 0 ND 0
Quercus glauca [Fagaceae] E H 21 9.5 286 429 19 ++ 14
Camellia japonica [Theaceae] E H 20 95 5 0 0 0
llex pedunculosa [Aquifoliaceae] E H 14 286 28.6 357 7.1 + 21
Cryptomeria japonica [Taxodiaceae] E H 11 909 9.1 0 0 ND 0
Pinus densiflora [Pinaceae] E H 10 30 50 20 0 + 0
Eurya japonica [Theaceae] E M 28 964 3.6 0 0 ND 0
Photinia glabra [Rosaceae] E M 16 313 68.8 0 + 0
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# 5 ALNH MO 3

(FE3DO/mMASM),

AL OO - A BRI - 3T HD) ICB U DB 14 58 18 5% ORERF OB B LOVEIERE

A AT Tl R4 %IED) - BE N 5 B 3R S BHCE  HTERBR A
T HR(E) I 11 m 1 i DEIE (%)
KE Quercus serrata [Fagaceae] D H 39 333 667 0 0 + 0
Prunus jamasakura [Rosaceae] D H 24 292 375 208 125 + 0
Castanea crenata [Fagaceae] D H 22 409 455 9.1 4.5 + 0
Carpinus laxiflora [Betulaceae] D H 14 0 929 7.1 0 + 0
Clethra barvinervis [Clethraceae] D M 28 643 286 3.6 3.6 + 0
Evodiopanax innovans [Araliaceae] D M 24 875 125 0 0 ND 0
Alnus sieboldiana [Betulaceae] D M 22 318 364 227 9.1 + 0
Rhododendron reticulatum [Ericaceae] D L 25 72 28 0 0 ND 0
Rhododendron macrosepalum [Ericaceae] D L 22 86.4 13.6 0 0 ND 45
Hydrangea hirta [Saxifragaceae] D L 14 100 0 0 0 ND 0
Quercus glauca [Fagaceae] E H 27 96.3 3.7 0 0 ND 0
Chamaecyparis obtusa [Cupressaceae] E H 26 100 0 0 0 ND 0
llex pedunculosa [Aquifoliaceae] E H 25 88 12 0 0 ND 0
Camellia japonica [Theaceae] E H 23 100 0 0 0 ND 0
Pinus densiflora [Pinaceae] E H 19 842 105 53 0 ND 0
Cryptomeria japonica [Taxodiaceae] E H 13 923 0 7.7 0 ND 0
Eurya japonica [Theaceae] E M 29  96.6 3.4 0 0 ND 31
Pieris japonica [Ericaceae] E L 21 952 0 4.8 0 ND 0
/NS Quercus serrata [Fagaceae] D H 42 286 619 95 0 + 0
Prunus jamasakura [Rosaceae] D H 22 13.6 545 273 45 + 0
Castanea crenata [Fagaceae] D H 12 83.3 8.3 0 8.3 ND 0
Clethra barvinervis [Clethraceae] D M 21 23.8 66.7 9.5 0 + 0
Lyonia ovalifolia [Ericaceae] D M 19 632 316 53 0 + 0
Alnus pendula [Betulaceae] D M 19 421 526 53 0 + 0
Rhododendron reticulatum [Ericaceae] D L 25 72 28 0 0 ND 0
Rhododendron macrosepalum [Ericaceae] D L 21 85.7 143 0 0 ND 0
Lindera umbellata [Lauraceae] D L 10 90 10 0 0 ND 0
Pinus densiflora [Pinaceae] E H 45 956 44 0 0 ND 0
Ilex pedunculosa [Aquifoliaceae] E H 31 90.3 9.7 0 0 ND 0
Camellia japonica [Theaceae] E H 28 964 0 3.6 0 ND 0
Quercus myrsinaefolia [Fagaceae] E H 20 100 0 0 0 ND 0
Quercus glauca [Fagaceae] E H 13 923 7.7 0 0 ND 0
Chamaecyparis obtusa [Cupressaceae] E H 12 100 0 0 0 ND 0
Eurya japonica [Theaceae] E M 32 96.9 0 3.1 0 ND 3.1
Juniperus rigida [Cupressaceae] E M 29  96.6 3.4 0 0 ND 0
llex crenata [Aquifoliaceac] E M 24 100 0 0 0 ND 0
Pieris japonica [Ericaceae] E L 23 100 0 0 0 ND 0
BETHT Quercus serrata [Fagaceae] D H 32 68.8 28.1 3.1 0 ND 0
Castanea crenata [Fagaceae] D H 12 83.3 16.7 0 0 ND 0
Lyonia ovalifolia [Ericaceae] D M 24 87.5 8.3 4.2 0 ND 0
Evodiopanax innovans [Araliaceae] D M 17 100 0 0 0 ND 0
Clethra barvinervis [Clethraceae] D M 14 857 143 0 0 ND 0
Alnus sieboldiana [Betulaceae] D M 13 692 308 0 0 ND 0
Rhododendron reticulatum [Ericaceae] D L 31 742 258 0 0 ND 0
Rhododendron macrosepalum [Ericaceae] D L 16 87.5 125 0 0 ND 0
Pinus densiflora [Pinaceae] E H 42 762 23.8 0 0 ND 0
Quercus glauca [Fagaceae] E H 28 100 0 0 0 ND 0
Chamaecyparis obtusa [Cupressaceae] E H 28 100 0 0 0 ND 0
llex pedunculosa [Aquifoliaceae] E H 26 846 11.5 3.8 0 ND 0
Camellia japonica [Theaceae] E H 22 100 0 0 0 ND 0
Quercus myrsinaefolia [Fagaceae] E H 20 95 5 0 0 ND 0
Eurya japonica [Theaceae] E M 39 100 0 0 0 ND 0
Juniperus rigida [Cupressaceae] E M 17 100 0 0 0 ND 0
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% Avura. Rokko
-'g’ . kobushi

1 2004 FIZHAIZ EREL7Z 6 fBDORE (6, 11, 16, 18, 21,23 5) DR (A,

ST IR ISR RA L 725 L7 16 5L 18 S ORI IT AR CT/REN TS, TNENO B BITRE OIS TREIE~ELED
ofz, Fio, FAERGHIL A TRUTHD, mAR, ALASH KO 3 Hlgh b iEinie 9 AR A B), JARE 16-18 5#
DFF7S HFHIR I 61 2 KFIZR B IR OB E DR 2R L2 55 (C) . #F ORI (2003 4 10 A, D) LARJE 16-18 5 (2004
10 A, E) IR LI-mE S B HUR O 2% MO B,
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Eurya japonica (E) Quercus misynaefolia (E)
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=R A ns H ]
I N . N Hokok
Damage Pieris japonica (E) Quercus serrata (D)
el s . I
H HI -
N i N . 2 &
Pinus densiflora (E) Quercus variabilis (D)
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Number of trees

2 FEARH(S) MK (H) -ALSH (N) @ 3 FRE -SRI 280 E R (1 - TV, ASCSR) ofta R~ L=,
3 HURICIEEL TRLNZ 10 BHEIZOWTORERER LT, WL (B) . BIERNE (D) &R L THD, M- AL/S FHugIZ o0
TOEAHFLBLI-EXOWEEDEE R X C A /T ANCRE LA R, BHITRLTZ (¥**%, P <0.001; **, P <0.01; *, P
<0.05; and ns, P > 0.05) , +3 725 DEENST —2 RGN R o T- 5 51E, FFHRE DR RERL TR0,
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Extensive defoliation of forests following salt-spray of ‘dry’ typhoons

Hiroshi Kudo
Kobe Univercity

Summary
Questions: We report an unusual defoliation of forests observed after ‘dry’ typhoons. We used the
opportunity to test the effects of precipitations during the storms and the effects of slope orientations
against onshore winds, and asked following questions. 1. Which species received heavy damage and
which species expressed less damage ? 2. Were there differences in the damage levels between areas
that received different amounts of precipitation ? 3. Were there differences in the damage levels
between forests that face and face back to onshore winds ?
Location: Rokko-Himeji region on the south-western coast of the Honshu, Japan,
Methods: After typhoons 0416 and 0418, we recorded damage levels of 3,981 trees of 108 species from
nine sites that were selected from three contrasting areas in terms of precipitation during the typhoons
and slope orientation.
Results: Foliage damages were generally prominent at the sites on wind-facing slopes that directly
received onshore wind. In comparisons of shared species, damage levels were significantly higher in the
wind-facing area for all compared species. Although the differences in damage levels were not great
between the arcas with different amounts of precipitation, three species showed statistically heavier
damages in the area with smaller precipitation. Deciduous species generally showed heavier damage
compared with evergreen species. Some evergreen species that are common to natural maritime forests
showed high tolerances.
Conclusions: The results indicated that the combination of the salt-spray by onshore wind and
insufficient precipitation to dilute salt from foliage was the causal mechanisms of the extensive forest

defoliation.
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