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~20%), EEME (REEERS% LT) haBoRECd 250, WIHEMICHE
ZRFchr ek LT CTRAZEORBEY—HIC L, chkd o CTREEHIIED
BERCEIT 2ERFELEOEABER L LD L) coREBEOHBELR L IN TS, BE
OEEI Y D, 131 E£ORKICIRE & i R 1/10,000 %5 X ¥ 1/5,000 © f 78 5 K 23 F]
Aanknohkl hZROBEEY 2k,

ENBLEBCh s BHERD I AL, ¥ ERAERNEREHD ¥ 1o —Mit
B LTEINTWRILZ HEER O 26~28 33, 32~39 #k¥licio72 5 179.11 ha, A&
REEX D T~8 bk, 27~28 5kFE, 31~32 #kFicbore 5 143.11 ha, #322.22ha &4
oFEEORNF LR L, COEBACET 3 AERELXFHCHE L CeHE e 5T
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O 795 721,690 805 56.042 23,024 3,050.247
®mz R 4,936 7,785,849 9 31707 — —
8K 6,428 9,574.636 657 258213 — —
02 453 710.270 — — 31,669 8,583.566
3t 12,612 18,792.445 1471 317.962 54,698 6,638.813
1A s x 7 > >
ERe # W
- * M () 2w | Mo B ok om ()
oo 246 175512 202 l 652.185 14 30.304
2R 6,210 3,677.693 593 | 1217679 1,664 2,647.091
BN 8,189 5,306.198 4196 |  10,389.080 2,672 44727748
0 2 2,802 1,984,666 3,913 ‘ 7,069.550 551 921.170
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B EKX # # W
I 3 3.108 68 54.345 167 155.586
Bz R 622 874.482 324 674.010 5,220 3,760.206
EBA 1,184 1,559.480 201 354.795 1,188 928.160
i Z w 81 88.074 140 213.683 2,554 2,008.979
3t 1,890 2,525.184 828 1,296.833 9,074 6,852.971
N ) F Y Y F F = N W= v B
BER L oxom | P x| B x| Py
"o 87 54.554 14 6.077 9 24.604
Bz R 880 1,614.777 284 85.280 269 326.593
E B/ R 780 1,198.129 659 © 809.435 384 735.202
Wz 608 1,046.234 2 0.927 20 18.446
2t 2313 3,813.694 909 401719 682 1,104.935
& & 7 * v 75 ~ v 7 ¥
B XK | # #

A |7 * H () il (m?)
®oon 53 26.470 70 20.312 12 8.817
"z R 1,241 642.042 304 205.026 627 408.688
EE RN 2,200 1,014.983 269 207.207 794 470.445
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¥ N & 7 X * 5 v F a /7 #*
FEKX # " #

Z ¢ () K (mf) A B w
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2t 264 51985 | 160 | 92417 | 393 145.564 49 21,542
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: ® 5 (ha) (22) (22) (22) (%)
1 0.7792 26.4 46.5 11.2 15.9
2 2.1098 31.9 50.2 129 5.0
3 2.0914 28,5 53.8 14.0 3.7
I 4 1.9814 344 49.5 10.6 55
5 2.2242 29.5 31.7 317 71
6 2.2928 335 335 27.0 6.0
7 1.4672 22.6 314 25.3 20.7
N &t 12,9460 30.2 422 19.8 78
8 17816 49 23.4 717 R
9 2.2682 11.2 115 618 155
10 2.5266 3.0 14.5 82.5 —

I
11 2.9760 16.1 25.0 58.9 —
12 3.1754 '16.8 183 64.9 —
13 3.0060 152 23.1 59.2 2.6
N Eis 15.7338 12.0 ’ 19.5 65.8 a2
14 1.3046 385 38.8 227 —

iU
15 0.7476 36.8 218 v 364 —
h &t 2.0552 375 348 217 —
& 30.7320 214 30.0 439 47
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- BEW B E X & X ¥ H
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(%) (%) (#)
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WaE ‘éﬁﬁ%ﬂmt%\f:ﬁ%@ﬁﬁ (FBE I E)
# =T o B =

mEmE L B l WEVER R w B F | B M| B A A
t (%) (2) (22) (2) (22) (2)
1 277 102 23 116 05 75.4
2 368 115 45 18.1 12 69.7
3 457 42 " 82 345 16 56.5
1 4 374 5.5 28 113 03 80.1
5 358 102 6.4 325 08 50.1
6 326 9.4 5.9 2.6 12 56.9
7 286 9.1 26 17.9 05 69.9
N gt 359 82 43 23.1 0.9 635
351 145 65 24.4 16 530
42 116 44 23.8 0.9 59.3
. 10 404 117 38 320 . 29 496
1 456 16.9 46 26.9 43 3
12 “7 115 32 180 L1 66.2
13 466 10.1 2.9 116 0.6 748
N % 434 126 1 40 22.0 l 2.0 59.4
" 14 465 6.9 5.4 229 18 63.0
15 368 2.9 15 193 07 5.6
N B 429 | 5.1 42 218 15 668
3 402 l 10.5 } 41 224 15 615

FELTORWE, BICHBRD L ICHREY RFLCB T - REFERCEL TS50
nE&ipotiedic, AEEKC esEORENGHMELEB TS 25 TR, £lich
o b BEAAZOBRIBCHE LV WIHRE T 5, PFHEFHI LCETREALTAH
By, 0 I15635%, II759.4%, III%66.8% ThHoT, FHRHBEC LOTRES
N30 INERCTRERN L DL/, ThbbHEEREEDOLIRNTH DR,
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cmThbd, ZOLHICVWTFNROMPFRCIE N TEEL BARL LS REEEXED D 5.
BEASGOEMELBHEAO LN 2K LTH D 2, BEOMTICH b bFHEA
DEHBEREPKTH B, LRI KR DHLOEAFOMELZHEL, BEACOWTLH
BT LCEERYEELCEOREEIEL, BEEORL D R LOFE A,
H=1.78383 D"02.0.80812v5 7¢ % Bt R % % 72,

COFEERO BRI E T, TOREOREH OFHERES20m AT THD
T, BOTREERINCHIRLTHDE LEZREBRCEBLTHEEN TS, XD
FHObOIROTEL Ok, COX)RFHORKCEL TEORBRL2LYES
FORMHME LB U LS 2 5HEObONREL, thRORREFEOWE LHROTH
EWE LT EE LA RERDRVWEESATLA I, TR AR/ MO &
ik 5 B BR A ET A HE o ZBBCK T 5 HENORE,LZHE T 5. RAEKC
BT, 20cm Bl FoBERARARECH LTLERETL Y, Lo XM REMNAK
IoTHB LN TWS, ZEEBHARS | « KERICET 28H, © LICiRE Y AFRH
wEoELABRHETIBESERCL, EZCALDRREBEET WD TN,

11. BFhcmoHts

%%ﬁ@ﬁﬁﬂﬁ@ﬁi&m%®ﬁ$ogoﬂummu?f&okb,5mmg:
2 BEIOELORELAYRRT I ENTER LD RN, RREKAOHARS5.00m
BT 0B mErgo T2 Engsih, 1450~149 mBCE 50T &5
T d CRBZNEINTERADE G LE LI BYRC LTwd Tz e 2ad (F 1R,
LT nooHBEIFFE Plate I K 4 RLTHB L DI, 2 AXKETrodbon
BERT R AL LT T AT BIREBIC B 5 LIk b x ek ok, o HomMe &
Of%ﬁﬂﬁ@ﬁiémﬁmﬁ@éwz5#&%«t@ﬁ%1z§f&5ﬁ,iﬂm;b
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BIlE FESNCHTBANAOHEENEE (RRETX)

LT # & # % 5

) 1,23 ]4]|5 6Ai?)8)9]10.11\12]13\14\15‘
000~ 049 5.6 338 68 69 104 32 186 120 60
0.50~ 099 200, 84 100 46 280 48 46 78 80 154 96 214
1.00~ 149 400| 56 82 47 140 115 90 7.2 46 220 94 48 60
150~ 1.99 56 64 143 165 46 90 7.2 46 52 16 64 48 60 250
200~ 2.49 84 64 190 76 90 90 280 69 104 142 84 144 93 250
250~ 2.99 5.6 200 47 120 46 180 24 155 26 16 17.6 208 123
300~ 349 200 122 128 7.6 22.3 48 155 52 48 42 6.
3.50~ 3.99 28 64 38 28 46l 26 64 84 3.0/ 250
400~ 4.49 32 47 19 63 72 138 7.8 80 42 48

450~ 4.99 5.6 19 23 24 69 26 80 42 24 60 25.0
5.00~ 5.49 56 32 94 88 68 90 72 46 178 48 72 80
5.50~ 5.99 8.4 19 23 26 42 24

6.00~ 6.49 28 32 47 19 180/ 120 78l 1100 21 24 60
6.50~ 6.99 28 16 21

700~ 749 200 28 128 47 38 23 7.2 52 80 96 30
7.50~ 7.99

800~ 849 96 38 115 24| 46 6.2 24 30
8.50~ 8.99 5.6 1.6

9.00~ 9.49 19 24 3.0
9,50~ 9.99 16 42
10.00~10.49 32 24 46 24 60
10.50~10.99
11.00~11.49 32 51 24
11.50~11.99 3.2 19
12.00~12.49 82
12.50~12.99
13.00~13.49 2.3
13.50~13.99
14.00~14.49
14.50~14.99 2.3




WI2x EHGMICH BRI NROM EEBHEE (FRETX)

#oOE & # i

(m) B b2 i b x S
0.00~0.49 5.3 6.2 8.5 73
0.50~0.99 9.6 10.7 74 _ 8.6
1.00~1.49 9.6 5.4 9.2 84
0.50~1.99 35 9.7 6.7 6.7
200~249 182 107 112 117
2.50~2.99 10.5 10.7 84 9.4
3.00~8.49 7.9 142 5.7 8.1
3.50~3.99 7.0 27 3.9 4.3
4.00~4.49 3.5 2.9 7.4 5.5
4.50~4.99 35 0.9 45 35
5.00~5.49 ) 44 45 5.7 5.1
5.60~5.99 0.9 18 18 1.6
6.00~6.49 6.1 3.6 5.7 5.3
6.50~6.99 0.9 097 0.6
7.00~7.49 ; 5.3 27 59 49
7.50~7.99 0.9 0.2
8.00~8.49 2.6 54 3.5 3.9
8.50~8.99 04 0.2
9.00~9.49 1.8 1.8 04 1.0
9.50~9.99 09 0.7 0.6
10.00£L & 44 4.5 2.5 3.3
100.0 100.0 100.0 100.0
SEHTE (m) 3.64 3.64 3.52 3.55




12. REOEEME & UZ OKFRITY

RO EBEEE OO OABRIELS D T 5 #HE R, HUEY R 2L ofRH
FACBH LE R T NGEWRBIE S 5§ DicoWwTiibil, ¥ 3RO EEAHKH
D LTCOBEEIbR<S, OBEKCHT3RAENAD S bR, ZOMWHEER
980cm Pl Eic b BT 53 00b ), BEMHOREREOHECE S, MNRBELRED
TRWB D00, COBMHELP L BB LTARE,

RAERTZCFROREHC BT, LOEROHRCONTHAORER SR Y
BimLTwin, MEER10cm B EE2HAEOWNRIC LT 5 ZoFEsT 5HRDE
BoR - BAOHEME 040~300m Tt % (13 E). ERAOFER, WEHEXEL
~15cm e B WCHFDOEROEEN 0.60~0.70micE L, FNE LICHBEEN KL LD
THIBEHROBEERBM LT Wi v, LddERAC O W O K% 40 FEREN R
HOHBDTHET L LT, ERARREDO D BbRRAENRARL D I ERCHERSREE
L, $3HACWEOTrORBRELACHE L, FOKREC 2B REEH
BLTWE300T L ThbH, BHREOBEREREC2LF TV REXRKREKRC KT
HHERMOMROBEE, Tihbdb NN EKROEHCALE T 5 XGWHHY 2 v v
AFAHROLDTHDLN, TRESEOREECIOTHMD L AEHOMRORE LY
M LTHBIC, SHEORTRIC S 25 WHER 2 Y b EELS b0 R R d 2 i D
2.

HMROKEHERVIC2OWTHRE 14 B LORENRIN T2, THIEEKRAR
OB L S B L RIEEE 2 ERARREEERL TN 5 & 2 AR bILE,
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awe |- # = 7
(em) 1] 2 3|4\5|6[7[8(9[10|11\12 IR EVIIEY
10 | 060 050 080
11 0.40 | 040 0.77 070 120/ 0.50
12 0.60 0.60 070, 0.60 0.90 1.00 '
13 0.40, 0.60 0.50 0:65! 0.30, 0.95 0.61 0.50
14 0.20 050 0.70 0.70 0.95 057 0.50
15 0.53 0.68 0.50| 040 0.80 060, 0.73 0.60 0.62
16 0.32 100 0.38 040/ 0.80 0.61 0.69 0.65
17 0.50 0.62 083 0.30 0.70 0.50 105 0.80] 050
18 0.57 080 051 0.65 084 050 057
19 0.65 0.60 1.10 0.90| 0.75 040 070 0.60 115 081 0.60 072 0.70
20 0.58 0.86/ 0.70 090 087 0.60 088 051 1.29| 0.80| 0.0
21 0.70 0.78 0.85 0.30 087 065 073 096 060 0.74 085
22 0.60| 0.0 0.68 070/ 0.90 060, 110 0.5 0.8 0.84 081
23 0.73 0.50 070, 0.63 0.83 080 068 084 076/ 1.00 0.70
24 130 035 125 1.08 115 080 0.60 0.90| 0.61 110 0.63 120/ 0.80
2% 120 0.60 0.90 088 150 110, 0.90| 084 0.60 090 059 125 0.80
26 070, 087 0.65 080 1.00 070 080 090 071 055 102 1.10] 0.87 120
o7 0.70| 0:90| 085 0.70 0.50 080, 080 0.90, 090 0.74 0.75
28 0.661 0.80 087 0.60 | 068 083 096 0.65 092 081 0.80
29 0.70 0.80 110 103 060 1.10 126 081 105
30 0.70 080 0.90| 090 080 111/ 083 090 1.10 0.62 098 080
31 0.73 0.80 0.87 0.95 0.0 135 118 095 091 072 075
32 080, 0.8 073 070, 075 100 128 1.00 108 068 Llo 1.10
33 100 115 120 090 0.80 1.27 0.70 0.94/ 1.00 121 093 083 150
34 103 130 080 120 0.60 0.90 045 193 188 104
35 0.75 0.80, 0.85 0.75 1.30 170, 0.80 118 078 082
36 100| 140 200/ 11§ 113 080 100/ 1.02 099 135 090 110
37 0.85 105 128 083 125 1.15 0.68 1.30)
38 130, 125 130 0.60. 100, 1.05 103 118 085 1.08
39 1.30| 170/ 1.30 110 116 088 127 145 089 082 1.20
40 1.20 100, 080, 0.90; 115 0.88 1.18 080/ 055
41 0.90 0.85| 0.80 0.65 120, 1.00] 097 200 1.00
42 110, 0.85 060 880 1.20 150, 1.00| 113 120/ 0.96 140
43 0.75 115 1.05 1.00{ 0.70, 1.65 097| 1.00 0.80
44 0.95 0.90 1.00 1.00 128 0.70 2.00, 0.75/ 3.00
45 0.75 176 080 1.05| 1.60] 1.20 097 093 150 1.00, 1.08 1.10
46 1200 1.00] 1.20 0.80 0.95 1.80 138 120/ 115/ 080 1.40
47 1.20 1.80| 150 108 150 056/ 0.60 1.00
48 107 0.70 0.80 1.35 167 108 200 1.0
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69
70
71
72
3
74
75
76

8
79

81
82
83

85
98

7 % 5 £ =
1]2‘3‘4’516'7}8‘9‘10\1]’12'13"14‘15
110 0.75 110 153 160 085 148 150
200 165 010 1.60 1.02 110 130 135 110
0.80 177 113 130 120 1.20 1.20
100 090 1.00 090 130 121 110 200 095 123 175
135 200 150 140 115 109 300, 200 1.35 0.50 105
0.50 100 150 150, 150 127 100 200
140 100 140 1.50 1.00 135
140 098 150 230 120 155 140
1.00 175 190 120 180 095 130 100 120
140 150 1.00 152 076 080 0.90 120
2,00 100 1.00 090 0.5
115 180 0.80 150 195 1.20
0.80, 150
150 1.00 200 1.10
120 0.70
3.00 1.00 2.00
150 0.90 2,00
1.20 1.20| 150/ 110 0.55| 1.30
100 1.00 200 170 110
350 200 115 120
130 300 1.10
150 150, 185 170
120
1.30
2,50
2550
3.00
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BUK HROKEWNESD ()

S W& W % 5 -
(cm) 1[213‘4[5“3)7!8,9]10 11112 13]14)15
10 3.15 2.84
1 0.59 0.38 0.7 287 227 1.04
12 0.64 0.50 163 095 299 398
18 17 101 136 079 221 186 0.20
14 138 113 7.66 154 161 123 119
15 184 534 095 363 398 024 346 241 079 090
16 1.6 177 087 180 123 3.02 185
7 0.28 088 1.00 087 175 0.0 217 150 160 123
18 1.09 1.20 169 846 355 128 180
19 209 104 214 239 104 140 175 454 380 199 134 227
20 187 163 234 124 226 217 398 150 276 133 0.50
21 227 179 0.44 290 216 226 394 202 281 507
22 166 241 280 095 172 123 202 140 185 406 269 234
23 192 269 393 218 274 286 441 405 272 355 284
24 830 122 11.33 458 226 284 147 241 261 387 330 195 346 2.5
25 314 164 254 415 3.98 778 221 198 295 460 274 241 380
26 299 320 288 241 256 250 241 357 210 278 432 262 342
21 201 199 398 071 578 890 280 429 391 253 402
28 4T 701 286 148 398 079 021 242 456 285 436 262 491
2 241 113 7.07 279 266 548 592 267 448
30 3.20 398 573 337 880 415 271 353 553 3.05 331 201
31 341 3.13 188 .17 501 1173 3.14 3.99 664 303 3.99
32 594 3.89 3.21 079 813 411 349 570 856 3.67 395 3.46
33 594 958 793 314 201 894 566 371 740 852 394 371 573
34 5.08 3.31 118 552 197 722 368 479
35 404 398 337 3.14 2.14 9.35 431 574 545 531
36 520 491 1590 128 491 336 594 962 657 425 592 362 7.51
37 353 253 700 391 288 680 364 341
38 3.98 2.41 416 552 .66 754 284 765
39 10.18 804 874 455 600 430 594 745 452 341 471
0 1.89 531 339 294 553 573 549 887 473 616
4 3.86 346 299 366 398 525 432 491 5.94
4 445 619 3.80 830 294 557 7.65 405 1104 573
43 5.47 3.14 247 6.80 510 177 781 291 504 323
4“ 447 5.29 398 358 881 372 589 356 6.61
45 6.06 8.49 353 1104 620 3.36 443 7.07 481 743 427
46 908l 314 298 380 3.14 5.94 a7 716/ 1104 566 227
4 439 491 11.04 496 5.94 6.83 177 491
8 284 354 241 846 438 692 512 654 3.14




i _H £ &5
(em) 112]3]4)5]6‘718]9]10‘11“2 13| 14] 15
49 11.04 3.38 4341014 588 446 552 491
50 11.04 594 3.80 177 871 477 1772 442 365
51 143 751 9.68 830 755 470 5.8
52 363 1044 3.63 3.98 299 779 525 6.35 1353 3.41 5.4 6.23
53 7.51 1104/ 3.30 573 405 398 594 408 3.14
54 9.08 491 8.30 7.60| 11.64| 8.65 707 830
55 434 755 3.63 434 1712 5.74
56 5.78 625 491 1104 11.04 426 7.55
57 962 491 1335 6.33 594 3.14 6.56 2008 481 8.30
58 17 9.30 445 380 573 5.94
59 | 1772 5.11 511 6.61
60 " 5.82 3.80 19.63 781 7.55
61 3.14 11.04 | 9.62
62 6.88 15.90| 13.20
63 16.98
64 5.31 6.84 779 12.57
65 7.07 17,53
66 3.63 5.84) 12.57| 11.95 346 11.34
67 > 363 1.33 7.55| 19.63| 2.69
68 7.79| 11.95 8.30
69 5.52 11.04
70 8.33 19.50| 552 9.53
71 7.07 6.61
72
73 16.21
74
75
76
it 15.90
78
79
80
81 14.19
82 19.63
83
84
85 23.76
98 25.97
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Summary

This report deals with the actual state of wind damages caused by the Typhoon
15, 1954 in the natural forest of the Tomakomai Experiment Forest belonging to
the Faculty of Agriculture, Hokkaido University.

Results of the studies are summarized as follows:

(1) Typhoon 15 was of an exceptional nature in intensity ; it blew from the
southwest. More than 120,000 cubic meters of timber were damaged; about 20%
of this was coniferous trees inclusive of plantation and 80% naturally grown broad-
leaved spacies in the Experiment Forest.

(2) Topography of the Experiment Forest is the levei valley flanked by gentle
slopes of low hills. Area on level ridgetops is considerably larger than the area of
the slopes. : .

(3) The number of trees per ha. on the level site and on the site facing the
south is about 415 average, but on the northern faces of sloping topography, namely
the lee slopes, the count is smaller by about 109 than on the two other sites.

(4) The types of windthrow can be arranged according to the number of dam-
aged trees as follows:

Half-uprooted and leaning>Uprooted>Trunk broken>Top broken

(6) The percentage of the number of half-uprooted and leaning trees to the
number of all trees on the level site is 24.6. On the south-slope and the north-
slope, it is somewhat smaller than on the level site where the uprooted trees count
14.3% of all trees, representing a little larger percentage than on the other sites.

(6) It was found that wind damages were often heaviest on the upper part of
slope and on the flat topography, but seldom in a wide basin of the valley.

(7) Approximately 45% of the trees on the level site were damaged, on the
north-slope 32.4% and also on the south-slope it is almost the same as on the
opposite slope. As one moves toward the Yamanokami Working Unit the wind
damage is seen to be getting remarkable on the south-solpe and to show the op-
posite tendency on the north-slope.

(8) The tree species as to wind firmness can be arranged in decending order
as follows: Chinese cork tree, Yezo spruce, Japanese linden, one kind of Maple,
Castor, kind of Birch, Koshiabura, Sawashiba, Blue ash, one kind of Cherry, Ho-
phornbeam, one kind of -Willow, Silver magnolia, one kind of Oak and Alder.

(9) The direction of fall for uprooted trees ranges from 20° to 79°, and it was
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noted that such fall direction has nothing to do with the direction of slope. The
fall direction of uprooted trees denotes a remarkable variance owing to the influence
of deflected wind currents.

(10) As to wind damages, small-sized trees are apt to be half-uprooted or lean-
ing, but medium or large-sized trees are apt to fall down on the ground.

(11) It was noted that more than 70% of trunk-broken trees happened to have
their damage points at a height not exceeding 5m. Once in a while the damage
point can be found at a height more than 15m. It is noteworthy that at such
a point fungus decay had made trees liable to wind break. _

(12) The depth limitation of roots observed in the natural forest ranges from
0.40m to 3.00m. There was found no correlation between the depth of these roots
and the D.BH. and as to the depth of root system in general there was no connec-
tion with the tree species such as coniferous tree and broad-leaved tree.
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