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D TH D, BB RFE MM FEERCEWTE» 5=y p55%, b F=Ym2T% &7
=Y DWENRRKTH - .

TN TEERCKREORBIBENE LS L, HERTREDREEORERERBR
FBELTCWAREEREOBE &G C2kebls THREFESHE L, HEORALERCY
Dz, 1 FmOFEINLEBEY Lt 0FERRENCERichic-» TR > HERERE L
TXFES T, T2 THREREBFITHEAZECER LT 5RPEERERI v 2 v~ )
275 =%, BE150~200m »bAEAORELZHBE L, thicXs B ETIL2E
YEBETH Lo, T LCEE 1 n EEALEREY LRBERECTIEEREREDO
RiZ, bl blL{BETHZLNTE,

KARCRENE LS EREORBTHERC RS oo, RRARETLIRERAEOERIE
hai, 502y~ a7z —2RWEBEGREENA ELETS L 5mXx10m BEDO/NS T
~NYE- P ERFE S TREIR, MRV ELEFTRAIRB LR TELD THEAFARZCKE
BARRET S, SEORETRBORRELYEST S Lite, TEIAR, BE B, K
o, B LRAB L OBECOVWTHRATHAFETEFLLD, ThORDWTIFES RN T
B EMTERM ST, LHLIBLEDORE 1 S X AAERAEOMCIZTRIENTE
o tBPRERC L HRAENTELDT, SHROM
REBE LTLIELS RIS DEZBLRET D LI
Lz,

7ok, EANEH FEE R R PEREMD 4km
DEZAHEHY, BED L XZITEBROEEYZTT
B, 05 2 LEBHORIGEDENTR & 238 185%
Bhx T\ Bhicd, MECLBEABRNRERCE 2
LHEBIERTHZ LN TERY, S EILE BB
BEHC LTHROKEY R ZT L Bbhs#R
DEDHENBAIL »TEXOXE &R, KA 32
BEALBER L EDOEZTERXHE LT, HHc
BiETEROEE e DT LRE Lico Tk Tt
T3,

AREETIRO5EYY, 5Pav~)aTz—K
I ABHOBECH IR HERERMEEREHE
BEhEEE, WAEMEE, PERERLOOCKRBEBN
ShICE MO AREHROS «, BNEmcEsn BT 0 FEABACERIS
TeEBMEBH, SOCNOBARCH I EhIc{E#E  Fig. 1. Course of typhoon No. 15
BFRECKH LOnbBloBEET 5, on Avg. 23 in 1981,

238248%
Date and hour

&R Tomakomat

23815
Date and h?ur
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Fig. 2. Distribution of precipitation (mm),
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Table 1. Damage of forest of each owner

1}3\1 fiEf " 13\51 sz " & T 1§+
t t t t ¥ R
. " al anted fores atural fores ota. HP = #
Owner ORI M OR|E ORIM K| E K| M K Tice
Area | Volume Area | Volume Area | Volume
(ha) {1,000 m*) (ha) (1,000 m®) (ha) (1,000 m®) | (1,000 yen)
#
National forest 3,650 138 31,226 1,725 34,3876 1,863 8,714,336
- B B B K
Private forest 14,689 1,298 398 55 15,086 1,353 9,730,070
A E R B K
University forest 518 20 3,950 398 4,468 418 3,729,992
H ) %
Hokkaido 451 24 899 50 1,350 74 396,957
prefectural forest
& Ei
= Total 19,308 1,480 36,472 2,228 55,780 3,708 22,571,355
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2 BAKORINFHHSE

A T #  Planted forest
K & h T o=V PR o= Y Zz o i &t
R? gional Karamatsu larch Todomatsu fir The others Total
ot m w4 m|m O ®|M O R|E K| | E K| M R
Area Volume Area Volume Area Volume Area Volume
(ha) (1,000 m®) (ha) (1,000 m®) (ha) (1,000 m®) (ha) (1,000 m®)
HEXR

Obihiro 1,136 46 176 2 110 2 1,422 50
BN XR _ _ —

Asahikawa 107 5 8 115 5

S B R 1563 60 297 12 157 8 2,017 80
apporo

ELRXZRH _ _

Kitami 56 3 20 8 84 3
HEXR _ _ _ — — —
Hakodate 12 12

it
Total 2,767 109 600 19 283 10 3,650 138

Note: N.I. Needle-leaved tree, B.l. Broad-leaved tree.

F3 ERKOKRBENBRHEED

A I #k Planted forest
A S FF o= =
Prefectural district Karamatsu larch Todomatsu fir Total
f t .
ores WO | M ® | E & | M K| E &
Area Volume Area Volume Area Volume
(ha) (1,000 m®) (ha) (1,000 nt*) (ha) (1,000 m®)
Ikeda 52 1 64 4 116 5
Urahoro 26 1 - - 26 1
* iami 59 — 20 1 79 1
Usakawa ™ 133 12 — — 133 12
i:} i
Asahikawa 16 1 5 - 2 1
’%:Foméjl:oma?k 59 2 15 1 74 3
Bifuka - - 2 1 2 1
T oroal 345 17 106 7 451 24

Note; N} Negdle-leaved tree, B,l, Broad-leaved tree,
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Table 2. Damage of national forest in each regional forest
X & ¥ Natural forest & + Total
i Vol 1
EA ® olume ﬁA % Volume % % ®
rea ot - st rea o Ik 2 Price
N.L Bl Total N.L Bl Total
{ha) (1,000 m*) | (1,000 m?) | (1,000 m®) (ha) (1,000 m®) | (1,000 m®) | (1,000 m*) | (1,000 yen)
25,373 1,034 391 1,425 26,795 1,082 393 1,475 6,662,170
3,689 141 17 158 3,804 146 17 163 1,422,006
952 49 23 72 2,969 128 24 152 482,518
1,180 60 10 70 1,264 63 10 73 143,325
32 — — — 44 — — —_ 4,317
31,226 1,284 441 1,725 34,876 1,419 444 1,863 8,714,336
Table 3. Damage of forest in each prefectural district forest
X A H Natural forest ] =t Total
" 1 Vol ®
EA ® Volume -A ® olume % = W
rea o % 5 rea & I : Price
N.L Bl Total N.L B.L Total
(ha) | (1,000 ) | (1,000 w®) | (1,000 %) | (ha) | (1,000 w?) | (1,000 o) | (1,000 ®) | (1,000 yen)
184 14 1 15 300 19 1 20 109,325
195 13 3 16 221 14 3 17 52,896
455 7 5 12 534 8 5 13 69,752
— — — — 133 12 — 12 85,491
65 2 5 7 86 3 5 8 33,767
— — — — 74 3 — 3 43,505
— — — — 2 1 — 1 2,221
899 36 14 50 1,350 60 14 74 396,957

T
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K14  —BEAEKROXTHHRAEED

A T ¥ Planted forest
Shicho » oI o= 7 EOF vy o 2
( Admin(i)s- Karamatsu larch Todomatsu fir The others Total
trati
division) | B B M| E H|# Bl E B\ H W&
Area Volume Area Volume Area Volume Area Volume
(ha) (1,000 m®) (ha) (1,000 m*) (ha) (1,000 m*) (ha) (1,000 m®)
M okachy 8,562 625 6 1 18 — | 8586 626
o dakf’ 2,048 | 237 10 — 27 2 2,085 239
& mika M 168 160 19 1 30 3 1,617 164
B opuri | 1811 159 7 - 3 2 1,350 161
The othaws | 1047 108 3 — 1 — | 1051 108
B | 145% | 1280 45 2 108 7 | 14680 | 1208

Note: N.I. Needle-leaved tree, B.l. Broad-leaved tree.

L BABRICLI2LBAOTHRE

ARSI N-1 T X5 198148 A 23 B 14 BRI ATE S EBEL, 15MFHIT
MR ZEL, ZToBIEE LU TCRAESEY T3 L5k LTIBEDOBBREH » T AEY
JEEL, 18 B HRaE @S, X5k 20 Bk EmARotiRor i EeELTw5,
BROPOLIICEECET DU HKFEZES R, 21 B 0D 24 H 24 B ¥ ToOM OB
KBOSMIBR-2DI 5 Thote, Zhic kb EBEAIIEBEOHBENCEF LTS,

EHROBELBEREEERBZSOFKASHRBLBER  CI-THRBLE E10
X5Tho-T, HEMHRIEEHRN50%, —BEEWMN 37%, KFEHEHMN 11%, BHEKS
2% £t o> Tw%, BEROHEEL I3 BRAKT, KEFXRKAKTHBLATWEDORK
L, RERZAIHROBEN 6% 2D TW5, BELHFI—BEERNLED 43% LBX
T, DWCHEHEKD 9%, RFEEHRD 17%, BEKRD 2% BOMH L Is - T3,

ChODOBELHENCRRL b L AL LERARLCOVWTR E2D X5 ThHd, BE
HRO 9% WHEERZIRThHDOh TR Y, UTHEIERER, JtiaEkRDEE L),
ERENRZROMELE > T h, BROFLICS - & LEVEEERIROBRERIZTLALE
BTHoTe, PECEEMROBEILEIRALND I IRFEBIBRBETH - 1ol HEOKE
XM, #HEE, LR, BUERBEOETH -,

OX¥C—BEAROZTFRHFERBEZIEADL I TH-T, BHEMBEITHOTYE 258
B Ao 21%, B0 13%, BIRO 12% OML - Twb, FRFRBROEHE K5
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Table 4. Damage of private forests in each administrative division

X A& H# Natural forest ' = =t Total
2] " #
& % Volume & ® Volume % %
Area st I i | AR st s i Price

N.L B.L Total N.L B.l Total
(ha) (1,000 m®) | (1,000 m®) | (1,000 m?) (ha) (1,000 ®) | (1,000 n®) | (1,000 m*) | (1,000 yen)
30 2 2 4 8,616 628 2 630 5,264,173
- 273 35 4 39 2,358 274 4 278 1,564,078
67 6 2 8 1,684 170 2 172 1,274,925
—_ — —_ — 1,350 161 — 161 840,406
27 4 — 4 1,078 112 — 12 786,488
397 47 8 55 15,086 1,345 8 1,353 9,730,070

S5 KEHEBHROEHKRE

Table 5. Damage of forest in each university

i} ® ) B’ ® E #®
[j} . F # LS Area Volume Price
niversity Forest type
(ha) (1,000 m®) (1,000 yen)
w K & K Natural forest
Tokyo (NI 70: B.1. 30) 3,950 893 3,539,700
X A& # Natural forest 5 —
k@ & A T # Planted forest 200 15 —
Hokkaido anted tores
a 2t Total 200 20 155,040
J T Planted forest
Kousha T A L # Planted fores 318 5 35,252
yushu (# 5 =) Karamatsu larch
X & # Natural forest 3,950 398 —
%Totala A T # Planted forest 518 20 —
ey i Total 4,468 418 3,729,992

Note: N.l Needle-leaved tree.
B.l. Broad-leaved tree.

DX5THo>TERRKERBERBRIEED 94% 5D TR D, ZORNFIISERNR 70%
Lo T3, LBERFEPMHFERBROBRFTILSZ BTHENH <Y, PF=Y, ¥+
a Vv Iavig LokARENITEYZ T Tv5, WNKRFIBEREROHEERLY 5
=Y AIRTIZ BTH-TS
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IL. BN AREHOR®E

1. E/MUEAERERORE

ENEHTEERE, KFEEENS R I 4km L HID HEE5~90m DR ITH
2,700 ha DHFERTH B, ATERBITI ESRTFTIdRCHIT =Y, P F=Y, Th=V=vig
EDOSHEBN KRS OB AFH 835 ha T, 1,700 ha DRRKIZ I XF 5, ~VFY, »=
TH, WK, vFEEREREEETHIREOBRELEERKT, =<y kXL THE
ESBbTOIRBELTCVWAHERTH S, BHREALLEERFAREL, BEORBZDH
RICE > T\ b, TEAFEROZERRBLYER»OIARERCB - TED, HFROBEHY
2 THE LS LTHEERIE > TW\5,4~9 BOBEMCIZES 5 \WIZHEEREO R ER
LTWw3, FERIESSHAZC X 5BBEELADIS,

F6 EHEhAEMAFHEIAKOHKEMK
Table 6. Forest type of Tomakomai Experiment Forest

K b Forest H B Area
(ha)
X R L B B K Natural broad-leaved tree forest 1,734
# % ~ v Karamatsu larch (Lariz leptolepis) 388
' F = 2 Todomatsu fir (Abies sachalinensis) 210
A T o3 7 s =Y <> Akaezomatsu spruce (Picea glehnii) 52
Planted forest % © f The others 185
7 ) Sub-total 835
B * D i Left-over area 149
B it Total 2,718

2. FMEHBCHITIEBROMR
BNV OBE 7 — 2 X o TE/MEHGEO R, BRE, BAEY425 &,

B EE X B HE : 38.6m/s (B7 SE, 8 A 23 B 145§ 40 4))
BRRE (105 FHHE) : 27.7m/s (B 5 SE, 23 H 14 §§ 40 %)
B oHm Rk KB X E : 9648 mb (23 H 158%)

Bk E 228 1B ~23H176) : 1415mm

Thote, ZhbOERNEY R-TerRT, 7T CREERTHA LT -2 38R L
DTHERFTAHZ LT3, ETRRAICOWTRS EEBEROREN Sm/s L ETH 7223
H7E,»ORAB 28 COMORARBEEIORATIS—HKLTEY, L eBAKRIEER
(SE) Th -7z, RBEFTORE L 10 5 F#HE (FBIER 10 57155 BIER ¥ TO 10 R OF
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823

i) T, WEROBEL 1 FHTFHE (1 BB O E O AR (m) % 3,600 # TR L1cfE) Tho
THRBERRIL->TWHR, B-3cihbhs X 5 cflIEFOENSRIEBWEZR Ligdd,
HMEOEAMIMEOMTLEL —HL TS, ZLTHELS RCRERAEER LTV,
DERCREARET 22 BORED s 5 23 H 15K E Tic 1415 mm KELTE Y, M4 RRT
L5123 AD 1EnE 7HE COMcEd LT 5,

xT7 BRI 2198l1EEH5EENESE
Table 7. Wind and rain of typhoon No. 15 in 1981 in Tomakomai
. o B T
Wind direction ind velocity Precipitation
| i (m/s) (mm)
, B ;

Day | Orclock %&Ie&orz Experimental mlé/[et%or (z? Experimental ﬁEverf} it
ogical forest logical forest hour Total
station station

22 24 NNE Nw 25 04 45 225
23 1 NE NE 5.6 0.6 250 250
2 NNwW NNE 5.0 0.6 16.5 415
3 Nw Nw 3.1 0.6 22.0 63.5
4 W NNW 3.0 14 14.5 78.0
5 WNW E 9.2 1.6 5.0 83.0
6 ESE NNwW 104 11 9.5 925
7 ESE ESE 129 3.6 18.5 111.0
8 SE SE 17.0 6.2 15 1125
9 SE SE 187 75 0.0 1125
10 SE SE 18.8 7.8 0.0 1125
11 SE SE 20.1 89 10 1135
12 SE — 215 94 0.0 1135
13 SE SE 21.7 8.3 1.0 114,5
14 ESE SE 230 9.7 4.0 1185
15 SE - 25.1 11.7 0.5 1190
16 SE — 20.9 9.7 0.0 119.0
17 S — 16.0 6.5 0.0 119.0
18 SW SSW 240 5.6 0.0 119.0
19 SW SW 19.6 79 0.0 119.0
20 SW SW 149 5.6 0.0 119.0
21 SW SwW 117 42 0.0 119.0
22 SW S 73 40 0.0 119.0
23 SW SE 74 0.8 0.0 1190
24 SSW SE 6.4 0.7 0.0 119.0
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Fig. 3. Relation between wind velocities at meteorological
station (@) and experimental forest (O).
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Fig. 4. Distribution of precipitation during the typhoon.
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it il b m R — ks &4 FALCON 707 8 A
FTr—2—-DHEF 162 cm

i & o £ X 136 cm

W E R 4,000 g (H 2 7 &R

= v vV 50 7 7 A

g H (i 44 F v v F L

F 724 # 71t Konica FS-1 (## & 910 g), v v X% RMC Tokina 17 mm 1:35 GE/A )
THL, BHITBE, 747, BEEO @B R & REhARE, #dE - 72 bR
BEDTHRES HFATH -7, 1IOWEREILIS 7 THB, h A FEWEELI~Y 27 %

—DHEEA M-5 1R T,

B—5 #»A5%EELLF av~)asg—

Fig. 5. Radio-controlled helicopter with camera.

WEIHELY ~ Y H— Mgy (EFcEHE O 7o 5m x 10m FIE O P23 5 i L)
150~200 m D@ & CTRIT S8, HfitE & > v v 2 — = VIREICHE LY & D B HIT L,
MR EAE LCHbo HMicE S 10m o Az X, chic k- CREADE X & EME
DOHEN B LTT bbb XoicLic, ~V 27 2 —Ofghi#FRoHEEEBELT, o
BTFEONT T v my PRERQICKEL, v v v 2 -~ v RBERETENEY L, BF
3 ®-6 R X ) E R R LT T e - e,

2) AEREBR

N T EE RO RN X B LR, ARPTRISEHAR O W ERRIZ E-8D L5 TH B,
F 72 1945 F (W1 20 48) DR ROERAROEFRX L-9D X 5 THAB, Thic kb & 1945 4
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Expressway

Bl—6 svav~ya7z—RloTEERELLAAROKREMER
Fig. 6. Compartment number of fallen trees photographed by radio-controlled helicopter.

8 HBUSHKABRERR

Table 8. Damage of planted trees in each species

) # H ® . Vel
Tree species Area Number of trees olume
(ha) (m?)
A5 = v
Larix lepiolepis 376.69 72,624 9,636.82
13 r = 4
Abies sacharinensis 6240 14,918 2,686.51
= 4 7 Hh v 7
Robinia pseudoacacia 3433 5425 1,076.01
2Ry T 23.38 2,859 902.84
Picea abies
Fa vy T Ay 3.08 1,761 464.66
Pinus koraiensis .
Ny A= Y
Pinus banksiana 1.00 955 158.67
T oh = V) = Y
Picea glehnii 1145 278 68.32
F 3 v kv E
Abies holophylla 173 43 1017
== Y 3.44 34 4.26
Picea jezoensis
a at 517.50 98,497 15,008.26
Total
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Table 9. Damage of trees planted before 1945
|
i B PR F i ® LN £4
Tree species Year of Area Number of Volume
p plantation trees
(ha) {m3)
1924 0.63 64 21,93
1925 3.56 166 51.04
1929 1.85 276 75.22
1930 3.01 415 174.24
_ 1931 5.99 495 136.70
) V4 it 4
Larix leptolepis 1933 12.87 1,765 408.22
1934 2.88 220 153.62
1941 0.48 66 18.29
1944 0.21 40 9.29
#r3t Sub-total 31.48 3,907 1,048.65
1926 8.16 1,154 233.75
1927 0.73 130 25,79
1928 0.59 600 130.04
1930 3.37 2,045 462,16
1933 6.30 1,294 161.97
. 1935 10.46 2,401 471.92
) F < P4
Abies sachalinensis 1936 1.00 545 7749
' 1937 8.74 3,757 626.01
1938 2.10 602 92,94
1939 1.05 95 12.31
1940 2.10 658 104.25
#7#t Sub-total 44,60 13,281 2,328.63
1915 0.69 196 81.52
1916 0.55 209 85.01
I — vy X bToE
Picea abies 1932 1.50 437 79.53
47 Sub-total 2,74 842 246.06
1939 2.38 1,477 355.29
FaverIay 1940 0.70 284 109.37
Pinus koraiensis
4%t Sub-total 3.08 1,761 464.66
s bambsione, 1922 3.02 555 158,67
7 — 84,92 20,346 4,246.67
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PRI L BRI o B FME - PEESMOREHcH L, i LT 58%, &
LT40%, MBI LT54% 2 HDTED, BEWEKRBOEERKREN 2T Ebibnb,

¥FLRAKEY DR TRERIOAE L TRL - LEHXE10D L5 TH -
T, $HEBNMUG Hhd, FO L H TR, FF=wvn2l%y, FavevTa g
5%, 2—R oAty eMN2% Lt TRY, BEBMTLIXr 5D 2% XRRTHE-I0KTRL
7o 10 EE OIS SBOEENRD - 2,

®—10 HEABAKR,SEELEL - RMORE
Table 10. Volume of logs produced from fallen trees

$ % B M  Softwood 5 ¥ # #  Hardwood
A 1 lume.
Wood species Volume Wood species Volume
(m?3) (m?)
= 3 & + 7
bl 7 4 4 .
; , 4,641 Quercus mongolica 180
Lariz leptolepis var. grosseserrata
s ¥ < 2 ‘ 4 & ¥ ®
Abies sachalinensis i 2,285 Acer sp. 92
F g vy Ay 7 A P
Pinus koraiensis 455 Ostrya japonica 38
r
2 — ry R b UL | . 318 * > 5 33
Picea abies i Cercidiphyllum japonicum
c —v ¥ & B
A vy A=Y . .
; . 165 Fraxinus mandshurica 28
Pinus banksiana var. japonica
= v < b4 W 4 7 B
Picea jezoensis 60 Prunus sp. 22
A b ow - F o=y 7 - ) * 21
Pinus strobus Magnolia obovata
7T oh = V=V 7 gy A 4 Hh v oA 14
Picea glehnii Betula maximowicziana
v 3 v om & 3 1 & b bl v A 12
Abies homolepsis Betula ermanii
Foa v kv E 3 1 ~ ) % ) 1
Abies holophylla Kalopanax pictus
2 i
The others 62
& i & b
Sub-total 7,940 Sub-total 513
% Ha Total 8,453

DER~N) 22— IBFEEXBRY LERBOBEERRIOED L5 TH S,
141 $kMED b K7 vk (K-7) COEHMIT 1928 E£0BEBRTH S, BHET FE-2
TR T X 5 HER 059 ha, A% 600 &, HE 130 m® TH -7z, FEOLEFR, RELZEY - T
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WHHBHIE S 10m AT, HHOMCREZDHVARILE RT b T b HES
HOANETH S, AROEHAILETHBDT, HBMOBHERIC L -~ TERE - & AEMTE
o BEIROES (B2) MAMOHHLE S, BEOH ML ST L » TR0 TIE# T
RCERVH, Ar— AR L 0m OUfE BT 2L 15m U ETAB Ll 20
DD, BT EFTUBHTELI N LTRELTHDLO T, 2HEAHAETRA EH
BOREILEXIDNIR VSO LLBETLIENTES,

BT 1928 4EKEIR - K~ v OEEIAR (141 FEBE)

Fig. 7. Todomatsu fir fallen trees planted in 1928 (compartment
141).  White line crossed by the path is ten-meter cloth
and points to the north.
306 $RIED b B UiEMH (X-8) Z DE AR 1930 F O R CH R fFE-2 R
X DI 1.20 ha, A7 655 A, {12626 m® THh ~72, & O5EMMO N < OB ITBIA
DBEBUHISZ TN, ) 272 —DUERZHRATESRELO LWL -T2 T,
#1200 m B o~V H— B RTER, T vy — SR HCTEREE L EIC D Yy
2= vINERE LI B Licicdd, 2 h BENSDERTH S, BEKOER TV
FIEMECELR T 503, Kb hmch b, EhbomEc & - THEhicz & BHg
T&%, AMORIL 4L KEEDBHE L REICHILZIE LTk h, K<R25 1k TH 5,
ek b mEEEK AR 2 TR D, EECH - HREC b AR & % S &
MRS 2B HTHOMEMTH D, THOH GO MAR G CHE GEE,S 40m
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HHt
—h

B8 1930 4FEfadk 1 < > O EEAR (306 BRI
Fig. 8. Todomatsu fir fallen trees planted in 1930 (compartment 306).
White line is ten-meter cloth.

el

B9 1950 4 fffk b K= 2 o BUEIR (122 H35)
Fig. 9. Todomatsu fir fallen trees planted in 1930 (compartment 122).
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BRAKNIC A o 1o B D BRI TS T BA BT 5 70 4 v+ — K% it Hﬁf:ﬁ&}ﬁoﬁﬂé)
DICHD T VAT NRORBRIRTH S,

122 D b K2 vistki (-9) 1930 4F O i F T o FH X A E-2 R L 5w T
197 ha, A 1371 4K, HEE260.08 m® TH -7z, & O w0 /N 508 B o oh T3
BMECBEOWMMEICH b 0T, BEEREACHKER V- ORADRENRS ~) = 7 2 — i
RODEDD 57D T, 2ig h EOCEETRIT S Iled, FEEFHCRN TR LEAAOR
LHETDZEAUTHLVEETHDL, HEORBIBCH -k H A0SO
Rboha,

138 HHIED b K2 VisH# (K-10) 1935~1938 FE DM CTHFEIX -2 1w T L 51
IEi5E 9.63 ha, K 3,583 &, A 636.80 m® Th »7c, MEIRDOERT2HAILEEL Fic
RABT v “F AWHEILIM > T B A DBKIHST, BEILTHBZ Enb, HROMEK L5
bDTHLZ LDV EMTED, ZOFEHTIKEYEEC T LB A EALL T
25, FLEINC L S B HE B WA TL I RDOHBRED Bl L v 5L LT, R
BRHCBMEDBENTELZEBRLT 5,

E—10 1935~1938 4EfHHR I ¥~ v o F A (138 K 3E)
Fig. 10. Todomatsu fir fallen trees planted in 1935~1938 (compartment 138),

311 HBED b F2 vk (X-11) 1937 £ 1940 FRE K CHER TFE -2 i T Lok
IfIfE 11.19 ha, A% 3,725 K, ## 620.73 m® TH 72, ZOHED 10m OO K HILEIL %
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HA0E AT

El—11 1937 > 1940 #EHE#k » F=v D
JELEEIA (311 AR HE)

Fig. 11. Todomatsu fir fallen trees
planted in 1937 and 1940
(compartment 311). White
line does not point to the
north,

Bl—12 1937 & 1940 4k + =2 o
AR (311 pRgE)
Fig. 12. Todomatsu fir fallen trees
(compartment 311).
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K13 19541111955 sk # 7 ~ ¥ o B4 (208 K HE)
Fig. 13. Karamatsu larch fallen trees planted in 1954 and 1955 (compartment 208).

H—14  FEfEAREREORE (208 FrBE)

Fig. 14. Circumstance after cutting and logging the fallen trees (compartment 208).
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LT, BEIROFER TS HHIIMBED S TMA I ENTE D, ZOMHERILIOM
B2HBETHELLIMCBE LTV A2 b, BEROER TV HINRIEETH S Z L
3, IeBeZo ool L B2 Teefld I LTI O #F AR A ik 2 L7 S h (X-12 10
T, Thic LB EREERICITEE A EREBEIARRI L RIRGD, ERD s s LM
THHZENHEETE S,

208 HRIED H S 7 Vs (4-13) 1954 & 55 4F fill # Tk F ek A E-Licosd L 9 cim
i 24.22 ha, A% 12,716 A&, M 1,376.07 m* TH -7z, D HIBILE - AP EG A O Tl
bobldBEMOLOTH»T, BeEBEIAIDI THEBARNES L, LoMELD X 5z
—FOEEIZI T, PROMER CIIRIEIECB UAKREEFTL THE R T W
B, BRADE LA RIAET B2, RO DRI L » THFEORAEHSD 2 &2
TEL, ZOEKBMOPIIEEELZ T s oA S RAE L TWIch, SHROTHRHFECES
F AR FT LT Lo T -4 13T X 5 LT L.

136 $hIRMD A S 7 ViskhHn (-15) 1952 FERURTHFIT (T %-112R3 X 5 ififi 5.01
ha, ZK%0 1,000 4, #5{160.09 m® TH »fc, HMEIROERTHETIET v~ A dHEICF
FoOWETHHDT, BESAEECH > THENASY 2 LD, 40 EFE KL

B—15 1952 fEhiik » 7 ~ » e JEUEIAR (136 HRBE)
Fig. 15. Karamatsu larch fallen trees planted in 1952 (compartment 136).
Right side is voung plantation of white pine.
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MTedy, THEMBOBAL TS BHICE LCHE B, B O MEUC I X e s s ihiE 7 iaE
DaREFO EFRdDEEZELbND, oRBEMHECRA MO & Bl 1967 FEHED A b rv —
7=y THEER T,

139 KD H S VEfkih (0-16)  1930~1959 FEMik T fH -1 wmR4 X 5 1cm
i 12.17 ha, A 3,275 K, MHH 54099 m® TH Tz, AT —w v b v e LR L
LD THBHN, =8y b veNFEAERHE LIk, BRTR» 7=V HkEaTtES
WIRIEETH -z, ZOBMILICHELTT7 v <A iRV ORKR I EIFE K Ch- Tt
HERTHWaH, BEELBEERRECAD EREO LD > THR TS L OMRE
VoTwhd, KBABEKEOGEIZIZES 10 m OMEEETAMRMOE T 5808550
T, TIREDERVE, TRALIEBC LS LEELTR -,

B—16 1930 & 1931 4k # 5 ~ v o @ EIA (139 FRBD)
Fig. 16. Karamatsu larch fallen trees planted in 1930
and 1931 (compartment 139).

MO KEOASITYELYI -0 v /X bIEDiEHE (N-17) h F = 7131959 SEH
THHFEAFE-2 R X Ol 242 ha, A 858 &, M 7844 m® TH 7z, HLwir®
DIERIDIETED {5 - T B, HHKTH SO TESITAR W2, FEAR, H
R IR EAHNL 5 T B, BEEOFARBBAAL 1916 RO =2 — = » o3 b v e O TC,
BEFE A E-B AT X O WiliFT 0.55 ha, AR 209 4, FE{85.01 m® T, [T\ T R
WCERE L, BERBEOERGCEERTS B,
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Bl—17 1957 21959 fEfiEak » 7 « ¥ FUEAC S L 0° 1940 4 5 4%
DE— ey s by EEAREEE ORI (140 HEE)
Fig. 17. Karamatsu larch fallen trees planted in 1957 and 1959 and cir-
cumstance after cutting and logging the fallen trees of Norway
spruce planted in 1916 (compartment 140).

129 KD I —A v /X Mo stk (K-18) 1915 SEREF DT O H R T LY
-3 1Rt X 5 I 0.69 ha, A% 196 &, M 8L52m® THS, DEHHICILFEKD
A b e =7 2RI b TARIE LT, By F e RAROBEIRBBA RS
i, BEROER TGS RO E R U< Fedbiith - 7,

SITHRMO F a Dy TIVERKM (M-19) 1939 FRUR THF L TRAWCRT IO
i 2.38 ha, A% 1,477 A&, HH{355.29m® CH -7z, Z O@EMibizdeddE Tl Lo XK
LI ERAFERTH -7, ) AP TRHEATHRACHE AT 20T, Thidgic LTHE
DD BT, 22 TRBRD 7osd IR LIcRRChF e B IEIR A b iehs, 4
[0 &I T AR S8 Lic, BEIROFER LB TR oS kis & [ U X 5 i kki

o CATED H M TH - T,

101 HKIED =27 A 7 & (4-20) 1918~1926 MR THH L R4 RFZT LD
WCTHE 9.94 ha, A 1,076 A, FfE 21214 m® Th T, =7 H v 7IEIEES L B DEY
TH5LORPVO T, BEC X AHEERZEC L > CHETHZ SIXEETH B, K200
BEITIIHHE ) OBEF A DIz - EWBIETE, HEKOEN WS HmTmEERg 5%
W5 EEFEE O H I TH h, ok s RETH S,
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Bl—18 1915 4Fffigk= — vy S P v e ORBIR, Abr—-F=V L
v 4w OWBIARSNEH D (129 FLBE)
Fig. 18. Norway spruce fallen trees planted in 1915 (compartment 129),

R—19 1939 4ERER F = v = = 2 v o EEA (317 HIE)
Fig. 19. Korean pine fallen trees planted in 1939 (compartment 317).

White line points north-west direction.
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B—20 1918~1926 4Eifigh = + 7 4 + 7 o @ EA (101 I
Fig. 20. Locust fallen trees planted in 1918 ~1926 (compartment 101).

B—21 138 JkBEo - F = v EEIR
Fig. 21. Todomatsu fir fallen trees (compartment 138),
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e e - St e

—22 208 HKEED 4 7 = v W EIR

Fig. 22. Karamatsu larch fallen trees (compartment 208).

—23 3N7THHOF a2 v+ v 22 7 EER
Fig. 23. Korean pine fallen trees (compartment 317).
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TeBeHEOLDTHE BRE XM ECMUELAS B Lico T M~ (138 1) % M-21
W, I = (208 WRPE) A X-220C, 9 vy o= (317 RBE) & K-23 1R,

3 & =

FEFIVE EFTRIADHROBRCEITTHBCOWTHEYD b T E DT, *
VR B A 5 BB 2 T &S, SNSRI o i BUE TR B O W TIlRAe A T E S
FEECH -7, TOfzdicly, TTHRROEEZ O X ETHERETICOWTC, ZOMHICLE L
HEBRGORETE T FIEHICEBRICED TR LERD -2, Svnbnivay~y a7
51T & B AR LI b S NI EH £ D RLO R T, A b e -7 i RE
FTRAGROEEBECTEM I TL L - Tnien T, SEOAFERFAECIIVHBITR L MG
THENTEL, COHEOESEI~Y 27 2 -OHEEOLTA LIS B, SEITE
TS vORRRKOBINELRICO T, FETMOBNEERTD N TET,

~Y TR LB G EBBRAREBCEBED LY, BOAR YT LTy 2R
L, KEDOL iy A% i, ~) 720X femEilite A% E C#ECicT 5058
P, RETHr —FOUMIC L - TRRE P A S H LAY X O ROUEDO R HETH
5, ThbblORE S, BREORS, KWHEHELEL L ik TEGkl b <h
TZRE N TH DO T, SHINSHEH IR LRGSR S,

B—24 AEBOBEEICY > THEELLCL £0 =3y L L3S0 (308 B
Fig. 24. Japanese strobus pine and broad-leaved tree leaves damaged by
strong sea saline wind during the typhoon (compartment 308),



BEl~y 272 - 3 AEARAEZELMAEOWE (I KH) 84

SENLT — 2 DFRSBENE CTRTR-TwikWa, BonicBRL2EE X AHEkRO%
FRECEBCTHLNTEE, FLRESHELXRR LUK HARREFOSBEC LTI
RRZEEIBRED Y, SR OBEOMBEERLT2HED 1oL LTELORBHDOTHRE
Thz el

4. ®» B %

BROBEBERAC LTHROBEVWEBHEC LY - TEHAROELNBEBRCE L, FOBTF
R4 Hbhd Lok, A—BARCH > THERUORENBIL - Tz, TOREILTRE
HHEEO BEERCEH LABAC IR - E W ERBZENTER, ThRERTRBEORE
ETEIARCLGEIR WAL, SRR X > CTERREEL ¥ T, £BEThiz s
CEbdoEELLR, ’

HEK D BB OB BT L¥E KFER X 5 & NaCl 77.6%, MgCl,10.9%, MgS0,4.7%,
CaS0,36%, K,;S0,25%, CaC0;0.3%, MgBr,02% & o T\, H{L#H885% %5
BHTB, T THAKOBIERYHETIZ LR I - THETES LE2, BERE TR
TERYEREL LTHEKOSHe 2D L5 LTHEAE L,

A F %

Pacific Ocean

Bl—25 ®EREBMBEORIULL

Fig. 25. Sampling sites of tree leaves.
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1) WM&EFH &

ENEIRRTC X A8, EABUEFEERC X AR LU K-7T~20 R RERD
Bh T3 HEANOHRROBEYE LI AR RERORTH L BETES, £ T
M-25 wRT X5, WEKOBREPREFLELOICFE > TRAZERTAZ L Lo
1438 (A~Ay), BEROBERS CRHEEROILACD 5 B AINHEKIhTHT, Bh
LORERELZTHHBECR SR (Bi~By), IHLICAEBEEOSEI T v XF A THE
BOREEOEVWRIBOGASIETEO R EF THERDRAICHE - 72 13 #i 4 (C,~Cy) 2 RE
L, FhOBMEANRDAYFY, 1 2Yr=F, ®F /%, I XFS5O4BBOELERLC
BEROGHEEYAE LI, D2V THBRORN -1 1982 £ 0OF Uk Mic @ Ui S5 [ —i
BOEYEN L CRKRCERLYER L,

2) WXOSWFE

BECHEAZOREIBC BT EE6~Tm DLz Ah bR L, 198l £0HRAEE
OBFEIB/ELIDLO, BYILIREZIN-7bD, BELLLO, BELKWILABBOHA
OHBHEDOEYELE LTEAY, L LEROBRMOBEIRRFEELETH -~ HRLE
BIE=—ABRCARTELRD, FHEK LCOAFTIHEBMEACKBLTCARI LD
H, 105°C OFIEBRH Tl BRER LTHh 5 HEIKO REFH PR TR BB L, o
CREHEY 20~30 mg T L, B CGEEREE No.7) REATLLDOREEY 5 A 20RED
WTWABHERA X —CEE LI, BE7 S A R BRI E LTHIK 20mé # ARz,
BEAVSHLRIESARE LW SERE LR OBELH 20 BHK AL, 714 2 —% A
WTREOERICEK L, TERBRE 7 5 A2 EE L TABRLREI R, RE75 A2
B LIGEFETHB LR LD, REIBRBEABLT200MIRE S5 L, ER LIy A%
RIRERI, &5 LTHELhHERKY OEKROERIF+ v 7 vBE_KBLEAE) KXo
Tk, EPOEREIEREIgPO mgHTEDLLL,

3) MR EER

EPEFROGHEEY F11erRT, chicX- THED, ERICEROGEREEZARD L
FTINBLEDOERC XA BEREOEREFRINVFY, 1 xv 7 =F, xv/F, 1 X7
FOMCRL, FHERENBO, 68, 50, 45mg/g Lix>T %, FRBROKEZFLZTT
WL R 1982 EO AR LIEFOBRERA 2 v n =5, ~V¥), AV /%, 1 X577
DIRZZhLh 6.0, 5.7, 4.0, 25 mg/g & 75-> T\ %,

BRENCERAFREL AL L7 yROFERAUEHERDY oA ELAEPLTEY, 7 9%
LERLA 2 ¥ =F L ) ¥ Y OENREL, Y/ XL XFIRENEE 8> TWT, #
WL HHESHHLOLBL RS, e

DECHEBOFEC I HEY 1981 FORRFL 1982 FOEERFRTOVLWTHETS &,
42X =FDB 51V (Bi~By) DFHENEBREN 84 mg/g THEABED 88 mg/g &,
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*¥-11 HMEOHEHEASAFER
Table 11. Chlorine contents of wood leaves (mg/g)
N AN -3 . 7+ N
ums| DB | Kalopanaz | 23277 | “Magnotia |Querris monr| 4
Sampling| Distance pictus obovata grosseserrata )
site |from beach
(k) 1981 | 1982 | 1981 | 1982 | 1981 | 1982 | 1981 | 1982 | 1981 | 1982
Al 38 81 | 96 | 85 | 58 | 25 | 38 | 92 | 44 | 71 59
A2 41 10 | 28 — | 45 — | 27| 48 | 11 ] 79 2.8
A3 46 63 | 42 | 78 | 90 | 17| 23 | 09 | 11 | 42 42
A 4 5.1 22 | 43 | 66 | 44 | 29 | 14 | 41 | 15 | 42 29
A5 58 86 | 37 | 83 | 43 | 23 | 22 | 63 | 21 | 40 | 41
A6 6.3 83 | 46 | 50 | 48 | 36 | 22 | 52 | 07 | 55 31
A7 6.9 64 | 45 | 58 | 31 | 30 | 18 | 30 | 05 | 46 25
A8 73 71 | 50 | 96 | 29 | 35 | 39 | 56 | 13 | 65 33
A9 76 48 | 75 | 71 | 42 | 46 | 15 | 52 | 09 | 54 35
A10 80 70 | 30 | 51 | 37 | 85 | 32 | 40 | 09 | 49 27
All 86 — | 48 | 22| 38 | 16 | 22 | 15 | 04 | 18 28
Al12 9.0 33 | 36 | 58 | 36 |20 | 24 | 14 | 08 | 31 26
T Av. | 66 | 48 | 68 | 45 | 28 | 25 | 43 | 13 | 49 33
B1 41 12,6 59 85 | 140 87 | 124 6.1 63 | 90 9.7
B 2 41 110 | 78 | 79 | 76 | 86 | 77 | 94 | 97 | 92 82
B 3 42 155 | 111 | 56 | 94 | 87 | 49 | 44 | 50 | 86 76
B 4 45 215 | 66 — | 97 | 183 | 106 | 105 | 56 | 167 | 81
B 5 45 93 | 52 | 84 | 53 | 80 | 102 | 78 | 53 | 84 65
B 6 48 93 | 84 | 103 | 78 | 92 | 55 | 81 | 41 | 92 | 65
B 7 5.0 126 | 162 — | 114 | 157 | 108 | 64 | 51 | 116 | 109
B8 5.1 83 | 103 | 92 | 75 | 59 | 118 | 24 | 49 | 65 | 86
B9 5.2 133 | 85 | 87 | 63 | 58 | 58 | 53 | 50 | 83 64
T Av. | 126 | 89 | 84 | 88 | 99 | 89 | 67 | 57 | 94 8.1
c1 49 — | 45 — | 45| 67 | 21| 55 | 17 | 61 32
c2 5.2 53 | 42 | 53 | 43 | 18 | 09 | 24 | 12 | 87 | 27
C3 54 — — | 61| 64 | 25 | 832 | 53 | 21 | 46 39
C 4 6.0 — | 38| 57 |11 { 81| 24| 17| 07| 85| 45
C5 6.9 — | 52 1381 | 42 | 87 | 15 | 56 | 12 | 75 30
C6 74 62 | 55 | 62 | 46 | 46 | 13 | 35 | 40 | 51 39
cC7 76 48 | 53 | 61 | 80 ] 22 | 29 | 41 | 06 | 43 | 42
Cs8 80 — | 11| 49 | 40| 39 | 23| 25 | 08 | 38 21
c9 85 29 | 48 — | 43| 22| 81| 17| 13| 23 34
C10 89 36 | 42 | 14 | 48 | 22 | 09 | 24 | 17| 24 29
c11 95 43 | 52 | 68 | 35 | 47 | 19 | 33 | 15 | 48 30
Cc12 100 — | 53| 28 | 44 | 29 | 28 | 20 | 07 | 26 33
c13 106 35 1 30 | 60 | 52 — | 17| 10| 11| 35 2.8
FHAv. | 44 | 43 | 59 | 46 | 34 | 20 | 32 | 12 | 42 30
& ¥ B 80 | 57 | 68 | 60 | 50 | 40 | 45 | 25 | 59 | 46
Av. of all
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BREDOHEOFHPREL Ino TWBEMNE, FHEXTRTHEREOEOIVEL Ko T
b, F1198lEDTRTCOBMBEOEH L, 1982FEDFhEL BRTHLE, FhEh6l
mg/g & 46 mg/g Ligo> CWTEBEDEOLHERBEDHE LY 29% BltoT\3b, A
ﬁ@kmiuﬁoﬁﬁﬁ%htmEﬁofvmv@m,éﬁ&@ﬁﬁﬁv%téb<%§?é
WMEHEOHEDOENERE LTWHbIL, BEESHFEDEN29% THHOL, TOMEL
NEVEIRLHELOIBY, HROBAL 7 y ROBE LA L X 5B, bT o
L OhCHBC L IR TEIDEHR A CERL, KTIEEOWDHLUS LI LHRFES

"%
221
x
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181
16. o
x
o 1 X1981
= x
(<] . 01982
X
g 12-
e w
o
g 10
- ° X X
8 * ° >
° )
X
6 ° °x — e X
o
-] x o -] o ©
o ° o °s ¥ o
4 o % °  x
o® xo x
° O x °
21 x
°
, :
e S T T S
BN S D IBEE Distance from beach fm

H—26 WE»OOEE - BEOHEREGEO LEE (~) ¥)

Fig. 26. Chlorine content of leaves of Kalopanax pictus
collected at various distances from beach.
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o T\WaBled, BIEHOLTHrOEIMC X > THHENZ-Z D Ebbbhict Db,
HEVIERRCRVWBEROBARKERE ST OhTENRBELLOL, BERKBEAXIEX
DEKDO P WHCHAH R EIEEhick®, BWERt-72bDEbELLR?,

W LERSEREOBAREARS L, BB 5HEMNOERLE I VORTHD,
BRORALERTH -7l &b, BRXMEOERE N LI1XB 54 vOFHE M &
LRTENZEDNDDLISE, ARLITC 54 vohTChLEREFNEOENEEL RTHEA
BER BRI,

SORBENLOOHEBLEREFEOEFEHEAETN, FRACKD L R-26~2901%)
ThHD, FT VFIRDONTHRDE R260DLIThHho-T, WHEEND OEREM 55kn
LLEOH S CIRERRE 1982 FEDEREFRIZ6me/g AT T, Zhe#x 580X bILE
BOFEC L2WMEELLRD, AEOZ L2 2 v H=F (W-27) TOoWTH\WnH T EN
TE, ERRFED S5 km LIEOH A CRREH/MS5mg/g LT THY, w7/ % (K-28) o
WCit4dmg/g T, I X+35 (K-29) oWt 2mg/g L TFTEARBZ ENTE B,

DX ER P E%E 55km LIAD 16 s & LIED 18 4o 2 Fic KBl LTI
BROFHERBEEHDE R120X5TH%, WThoOMED 55 km DNOFHMELLE

m
%
144 )
x
124 X1981
[«
° [01982
§1o *
[ 3 © x
: °%
o X X % *  ox x
8 [}
B & ¥o,
x x
@] “o9 X x
6 o x x x
x )
s o TETgTE—go— -
%0 [+ o o o) o
44 o
S 0 o 4
° 5 N
2 x
x
0 L ‘ -
i'7(’:3 4 5 6 7 8 [ 10 1

SR S D EEE Distance from beach km

B—27 #HEILOEMIEBEOCEREEELOBE (12 v 1=

ig. 27. Chlorine content of leaves of Acer mono collected
g
at various distances from beach,
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LTy
181 *
161
%
u .
[ X 1981
° o O 1982
e 121 °
o
8 °
o
5 104 °
¥ o
o 8 o x
x
61 ’b
° % x x
44 0 L e e e e e e e e — - — —
° x x S- *
x © ) : i 9 2 e o ®
° 3 °
24 o " o] 8 xQ % ° R
o 00 *
o °
oy — —
3 4 5 é 7 8 9 10 1
sgreh S ) FEEE Distance from beach kn
Bl—28 @ »LOHEMEIEBECEREFRELOBER (FY /%)
Fig. 28. Chlorine content of leaves of Magnolia obovata
collected at various distances from beach.
¥—12 EA2HABCKI IEHEOFHERESFERE
Table 12. Chlorine contents of leaves in long and
short-distance groups from beach (mg/g)
3 Q;’f a4
B P A~ F Y L r =T ,1—“7/'# ercu:s' £ =)
Tree species Ka‘i(;fglr;ax Acer mono I\ng::tl;a mon:ég;c';lzm Av.
\grosseserrata
Year 1981 | 1982 | 1981 | 1982 | 1981 | 1982 | 1981 | 1981 | 1981 | 1982
55km LI 16 ith K D 35
Meanvalue of 16 points 10.5 7.3 79 74 71 6.0 5.8 40 7.8 6.1
within 55km
55km LIE 18 #h oD Fi
Mean value of 18 points 54 45| 60| 47| 32| 22| 33 12| 42| 32
beyond 5.5 km
VWEOEMECHT2ESFR
Percentage of near points 192 | 164 | 129 148 | 226 | 269 | 173 | 340 | 186 | 191
value to far points
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ng
/g x
101
[
x X [xwa1
o 01982
X
5 ° x
St
o
g 6 R "x x
o x x
1'[* xo ° Oé‘x x x
o x
W g ° 0% x
x k.4
x
2 OO e e e ’_‘__._x___x___
Oo x x O
o x ©
o g © o o Q
0 0 ° S 8 ° Q o
oYy Y
3 4 5 6 7 8 9 10 11
BRSO JERE Distance from beach kn

B—29 WE»rLOEELIHECEREHREL OBMK (: X7 7)

Fig. 29. Chlorine content of leaves of Quercus mongolica var.
grosseserrata collected at various distances from beach.

DEHBEL Y HEL - T WD, TR AEADFHES 100 &T5 &, b EOFHiE
1981 4ED A4 2 ¥ H =F D 129 55 1982 D I X7 5 D 340 ORI G L, B X 2580
Zbhah, AMELMELTHTSEEBEN186, MEBEMN1IL & XD TRWES -
Tw3,

REHRCETAIMRDOS S BITHE OBECE BT 0010 %, LHEPES T
B+530% ILREFEFREOBUR LIIEEBLECETHLOY DS, EEEOHR
THEEDLD LBEPEVBAOBECLBMERFKORBIFAC X » TERGERN P 1c
D, BOBEOETHLERE CTEEFBLYZI 23 0REREFREB WL, REOHRER
BlaE—-& L EaRXAbRT,

# =

19814 8 A 23 HORAE 15 B X /MG HEE WD BIL » e F XS ERc L LT
W, EEBOBEIEFWERNC Y » THBORBLLLERGOLOMREND, KALES
KOBHIABHICHEL 500 LYl Ihiz, L LEEOKE - HEREKRK
COWTRERAREERTHULBELHRIRETRER LD -1,

SEOERTHEDKEN S ERRKI I F=Y, A5=2Y, FavwvITavThy,
BT EERTIE N F=YBRRCKBEEND Y, =V <Y OBBREBENERE TH -1,
1954 £ 15 B AR TR ENKBFEBRO » 7 = v ERKF LB BEEL I, Ate—-7
VLAY 7 ATV IEE, PERHEI LY, FRBOFEILAE LAY ERORS,
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TERBTIELOEENRREL, »S~VvHIERORBFAEFRTEL, v elHEs
EBENRBIL - T3 EHEEDD ShT\wb, 2hb 195444 1981 £ORBRORRE LIRS
LTHET 5 &, Py eI BACH 2 2 BT 588 CH D Lhibhs,
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Summary

~ This study deals with damage of forests in Tomakomai Experiment Forest, Hokkaido

University which was suffered by Typhoon No. 15 in 1981. The typhoon hit Hokkaido on

August 23, holding her course northward as shown in Fig. 1, and brought much precipitation

in the west southern district. (Fig. 2). The enormous amounts of trees were blown down,

totaled to the fallen-tree volume of about 3,710,000 m®, as shown in Table 1. The percentages
of the damaged forest tree volume among the forests in Hokkaido were 50, 37, and 11 in
national, private and university forests, respectively. The damage of Tomakomai Experiment

Forest of Hokkaido University was about 5 percent of all university forests in Hokkaido

(Table 5). In Tomakomai Experiment Forest of 2,718 ha including planted forests of 835 ha,

the planted forests were especially damaged through the strong south-eastern wind of the

typhoon (Table 7). Almost all trees of middle-aged Larix leptolepis, Abies sachalinensis and

Pinus koraiensis were blown down (Table 9).

1. The model radio-controlled helicopter with a camera (Fig. 5) was used for aerial photo-
graphing of highly injured forests as shown in Fig. 6, and the photographs are shown in
Figures 7 to 20 and the photographs taken on the ground are in Figures 21 to 23.

a. The helicopter can make an ascent from very narrow heliport as 5x 10 meters in the
forest and photograph the damaged forests from the heights of 150 or 200 meters in
a short time.

b. As shown in Figures 7 and 8, the length and direction of the fallen-trees were able to
be researched by comparing with those of the white cloth of 10 meters long. One of
the findings was that the main direction of the fallen-trees was to the north-west and
the trees were blown down by the strong south-easterly wind.

c¢. With two neighboring photographs, the forests were able to be observed stereoscopically
and the state of the fallen-trees became more clearly understandable.

d. The fault point of this method is in difficulties of operations of the helicopter. But if
good operator is available, it will come into use in general works of forest management
effectively.

2. In a few days after the typhoon, colors of tree leaves began to change into brown, espe-
cially on the south slope faced to the beach (Fig. 24). It was considered that the leaves
were damaged by the sea saline wind, so four kinds of the leaves of Kalopanax pictus,
Acer mono, Magnolia obovata and Quercus mongolica var. grosseserrata were collected in
the sampling sites in Fig. 25 and chlorine in them was analyzed (Table 11).

a. The close relation between the chlorine content and the direction of the land slope
was observed and the leaves collected in the slope faced to the beach contained high
chlorine.

b. Among the tree species, the leaves of Kalopanax pictus and Acer mono contained high
chlorine, while those of Magnolia obovata and Quercus mongolica var. grosseserrata
had the low content. This was the same tendency with the case of fluorine contents
of the leaves.®®

c. Chlorine contents of the leaves collected in the typhoon year (1981) and the non-typhoon
year (1982) were compared with each other. The result showed that each chloring
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content of the leaves of Kalopanax (Fig. 26), Acer (Fig. 27), Magnolia (Fig. 28) and
Quercus (Fig. 29) had special characteristic, respectively.

In the case of the leaves collected in the sampling sites within 5.5km from the beach,
each species showed high value of chlorine content, while the leaves collected in the
farther sampling sites showed its lower values than the characteristic value of each
species such as 6 mg/g in Kalopanazx, 5 mg/g in Acer, 4 mg/g in Magnolia, and 2 mg/g
in Quercus.

The discoloration of the leaves after the typhoon in 1981 was so remarkable that the
great deal of damage was done to the leaves, while that of the leaves in the non-
typhoon year (1982) was not so remarkable. Some chlorides must have been washed
away with the rains after the typhoon.

In Tomakomai district, the air pollution effects on the forests has been observed®*® and
it is considered that some complex effects of polluted air and sea saline wind must be
observed in the forests.
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Appendix 1. Damage of Karamatsu larch planted in each compartment

[}
Cffnpartm%nt Area * Nuﬁber of %ees MVOl“meﬁ Year of plantation
(ha) (m?3)

103 3.23 292 40,91 1952
105 6.29 2,871 330.25 1958
106 2.09 139 22,30 1952
108 591 864 103.76 1921, 1952
109 1191 2,913 437.26 1953
110 470 707 96.92 1953
111 25.64 5,896 695.67 1956
113 7.62 2,935 325.19 1952, 1959
114 16.79 1,616 201.83 1952
116 151 588 87.30 1952, 1958
117 6.20 1,637 247,00 1951, 1958
118 423 425 72.25 1931, 1958
119 158 198 30.03 1958
120 421 218 37.79 1952, 1960
121 1.04 234 23.53 1951, 1954
122 213 180 4743 1933
123 0.54 198 17.99 1958
124 1.09 64 18.52 1957
127 743 1,976 286.94 1930, 1958
130 9.69 956 130.94 1929, 1955, 1959
131 1.08 72 7.02 1955
132 1.05 673 68.81 1957
135 1.90 950 100.49 1959
136 5.01 1,000 160.09 1952
138 217 314 92.31 1933
139 12,17 3,275 540,99 1930, 1931, 1957, 1959
140 242 858 78.44 1957, 1959
141 3.00 477 62.97 1918, 1957
205 14,40 450 69.30 1955
206 16.10 2,630 282.23 1954, 1955
208 24.22 12,716 1,376.07 1954, 1955
209 9.70 667 117.02 1935
210 5.49 3,082 390.80 1930
211 25.10 4,819 615.50 1953, 1954
212 7.07 884 14318 1953
305 3.92 669 65.41 1958, 1950
306 20.56 2,842 337.19 1924, 1933, 1958, 1960
307 11.00 1,595 147.40 1957
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Compartment Area Number of trees Volume Year of plantation
(ha) (m?) ‘
308 591 197 3251 1939
311 531 927 202.60 1933
312 2117 1,405 37542 1934, 1938, 1941, 1944
313 7.61 774 73.01 1957, 1958
314 8,77 779 128.42 1925, 1928, 1931, 1957, 1960
317 2.94 74 17.40 1942
318 1.83 453 67.90 1932, 1958
319 4.26 1,542 252,60 1929, 1957, 1960
322 7.84 342 87.42 1934, 1938
323 1541 2,552 429.65 1929, 1931, 1958
331 3.36 363 34.60 1957
411 2.09 341 25,10 1962
#Et Total 376.69 72,624 9,636.82
%2 HEHr re v BRRORERR
Appendix 2. Damage of Todomatsu fir planted in each compartment
# " Area ® JF)I-Volume% :
Compartment Number of trees Year of plantation
(ha) (m3)
112 3.88 243 43.17 1940
121 4,57 631 160.36 1927
122 197 1,371 260.08 1930
123 8.16 1,154 233.75 1926
132 0,20 19 5.82 1916
138 4,34 1,587 324.14 1935
” 1.00 545 77.49 1936
” 219 849 142,23 1937
” 210 602 92.94 1938
140 0.36 63 13.19 1928
141 0.59 600 130.04 1928
302 3.68 410 63.62 1933
303 2.62 884 98.35 1933
306 1.20 655 126.26 1930
311 11,19 3,725 620.73 1937, 1940
316 9.24 714 131.24 1935, 1939
317 5.11 866 163.10 1935
& 3 Total 62.40 14,918 2,686.51
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Appendix 3. Damage of Ezomatsu, Akaezomatsu and Norway
spruces planted in each compartment
B o Peoms | Pares | Mumb Vol
. om- rea umber olume .
Tree species partment (ha) of trees () Year of plantation
’;,ice“{jez:mi‘;/ 115 3.44 34 426 | 1941
7 h =7 R4 112 6.47 216 61.47 1943
Picea glehnii 329 498 62 6.85 | 1941
/A #  Sub-total — 1145 278 68.32
F—my by 108 2.08 104 33.02 1921
Picea abies 122 1.50 437 7953 | 1932
129 0.69 196 81,52 1915
131 8.21 1,206 41447 1919, 1925
132 0.30 8 2,78 1928
140 0.55 209 85,01 1916
141 2.85 429 106.90 1920, 1921
305 7.20 270 99.61 1929, 1932
/™ Bt Sub-total — 23.38 2,859 902.84
-3 2
= Total g — 38.27 3,171 97542
HF—4 HEHAIvIs A=Y, FavevTay, Favkvai, =7 Y7 BERROBEZRAR
Appendix 4. Damage of Jack pine, Korean pine, Manchurican
fir and locust tree planted in each compartment
ﬁ i Homs | Parea | Rumbe | ¥
. om- rea umber olume H
Tree species partment (ha) of trees () Year of plantation
Pinas bonpoirs 107 1.00 555 15867 | 1922
FavlvIay 315 0.70 284 109.37 1940
Pinus koraiensis 317 2.38 1,477 35529 | 1939
%4 3 Total —_ 3.08 1,761 464.66
ijfefh’;lé,; T 322 173 43 1017 | 1938
R ; € 7 % dy 7 101 9.94 1,076 21214 1918, 1921, 1923, 1926
ovinia pseudoacasia 102 491 1,003 23951 | 1917, 1922, 1924
103 1.63 489 101,58 1925
105 5.39 1,069 200.80 1915, 1924
131 3.24 891 146.21 1928
305 9.22 807 175,77 1915, 1924
& &t Total —_ 34.33 5,425 1,076.01




