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Table 2 Climatical Value and
\ [ B .
, Item _— 4,6,6/ | 12.5°C 2 125C A% e
.l'fj 5 E; Im - D MJZ@E! I‘_‘j/lo) ﬂﬂ42ili JHJ:‘D&‘{ F‘j/ﬁa) BH42£}:
SRR OCT £ T I PR ;£ PR ORI | S
o I R O e nEg 702 LR E T ST
Locality . X VA RNE ! °C A u °C
| \| @®© @ ® ® ® ® @ ® ® @
P a1 | 353.7] 1o | 140 | 7.7 | 206 " 10| 7.27 | 240 | —6.0
N A 3.3| 128 | 14.6 | 7.7 | 20.7 2 7.27 | 23.3 3 146
N - 119.7 | 12.7 | 15.7 | 6.27 | 2L.5 25 | 7.12 | 22.8 1.0 229
B Chei) |1291.9] 6.5 9.1 | 8.2l 18.4 5.0 — — — 0
i 1% 1.7 13.6 | 164 | 622 | 21.5 | 55 | 7.7 | 23.0 2.0 283
% P 30,0| 13.9 | 16.7 | 622 | 21.6 ' 65 | 7.7 | 23.3 3.0 309
® % | 2180| 1224 | 157 | 627 | 2.4 ' L0 { 7.12 | 28.1 0.0 240
% = 29.2| 13.0 | 156 | 6,27 | 2.0 . 25 | 7.17 | 23.4 2.5 213
L # ) | 8686 9.6 | 120 | 727 | 2.4 0 0.5 | 816 | 2.6 = 10 13
% T 26.6| 15.1 16.4 | 6.22 | 20.1 | 25 | 7.12 | 222 | L5 237
B i 1.8 15.3 | 170 | 617 | 20,2 | 25 | 7.7 | 222 2.0 274
fir i 122 160 | 17,6 | 612 | 20,3 | —0.5 | 7. 2 | 226 | —0.5 329
# o 41| 150 | 17.6 | 6.12 | 20,7 3.0 | 7.2 | 23.4 3.5 388
i P 39.2| 14.8 | 17.1 | 6.17 | 20.7 60 | 7.2 | 229 2.0 335
x I3 190.5 | 15.0 | 16.4 | 6.22 | 20,4 0.0 | 7.12 | 226 , 1.0 224
5 31 85| 17.4 | 185 | 6. 8 | 20.7 | 6.27 | 22.8 411
= i) 36.2| 1726 | 186 | 6. 1 | 20.2 ! o5 | 622 | 22.2 0.5 411
e 2l 20| 13.0 | 153 | 627 | 21.6 | 1 7.17 | 24.3 4 285
P n 34.4 | 13.0 147 | 7.7 { 2.5 | 3 7.22 | 24.7 0 230
1 i 134 13.0 | 155 | 6.27 | 2.9 3.5 | 7.12 | 23.5 1.0 297
o it 86| 13.3 | 159 | 6.22 | 21.2 2 7.12 | 23.8 3 306
1w K 12,1 13.4 | 15.6 | 6,27 | 2.8 2 7.12 | 23.7 I 318
@ 1) 5.3 129 | 148 | 7. 2 | 2.5 2 7.22 | 24.9 4 230
& R 2610 13.7 | 16.1 | 6.22 | 21.4 2 7.12 | 23.9 4 330
b # 9.1] 13.8 | 16.6 | 6.22 | 21.7 50 | 7.7 | 285 3.0 348
m ® 1.3| 14.4 | 166 | 6.22 | 21.7 85 | 7.7 | 23.6 4.0 353
#  wm I |1375.5] 6.1 8.9 | 821 18.0 | —1.5 — — — 0
1 | 560,31 10,2 | 13.8 | 7.7 | 2.4 0.0 | 7.27 | 23.9 2.5 122
5& g | 418.2| 11.3 | 148 | 7. 2 | 2.8 3 7.17 | 28.9 0.5 216
% R | 91| 7.7 | 109 | & 1 | 21.0 25 | 821 | 206 3.0 3
# A | 610,0| 11.0 | 146 | 7. 2 | 21.6 1.0 | 7.22 | 24.4 3.5 175
E #% | 760.0| 10,3 | 13.8 | 7.12 | 21.6 3.5 | 7.27 | 23.7 2.5 102
i m | 481.8| 1222 | 155 | 6.27 | 21.3 20 { 7.12 | 23.2 | —0.5 209
-3 W | 271.7| 13.6 | 16,9 | 6.17 | 21.0 .5 | 7.7 | 240 3.0 323
oo # | 896| 9.9 | 127 | 7.22 | 2.8 25 | 8.6 | 220 0.0 30
] & 66.9| 15.7 | 17.6 | 6.12 | 20.3 .s | 7.2 | 23.2 2.0 339
O W by 547 | 16.2 | 12.5 | 6.12 | 20,1 0.5 | 7.2 | 22.4 1.0 318
= Ly 20,1| 150 | 17.3 | 6.17 | 2.2 60 | 7.2 | 23.6 2.0 348
" 9 13.5( 15.7 | 17.8 | 6.12 | 20.8 5.5 | 6.27 | 23.1 1.5 389
Wi B 44,71 159 | 17.7 | 6.12 | 20.7 20 | 7.2 | 23.0 2.0 375
i " 31.7| 155 | 17.6 | 6.12 | 20.7 30 | 7.2 | 23.4 3.5 374
A S 62| 155 | 17.6 | 6.12 | 20.7 20 | 7.2 | 23.6 3.0 399
% R 511 147 | 17.5 | 6.12 | 21.0 25 | 7.2 | 23.8 2.0 406
% B 12.8| 14.7 | 12.5 | 612 | 212 40 | 7.2 | 239 4.5 424
i i 69.0 14.5 16.9 6.23 22.0 7. 9 24.6 356
i .9| 14.8 | 17.2 | 617 | 21,3 5.0 | 7.2 | 23.9 1.5 401
F % 159.3 | 13.3 | 160 | 6.22 | 21.5 20 | 712 | 24.3 4.0 308
[ ® 4.4 15.2 | 12.3 | 617 | 20.8 70 | 7.2 | 235 2.5 333
M ] 73.2| 16.8 | 18,5 | 528 | 19.8 | —3.5 | 6.22 | 22.2 1.0 418
MOo% I 13.6 | 15.8 | 18.2 | 6. 7 | 21.0 3.0 | 6.27 | 23.9 5.5 480
X ® 6.71 156 | 183 | 6. 7 | 21.3 25 | 627 | 242 4.0 518
7 I 104.7 | 143 | 1.2 | 617 | 210 35 | 7.2 | 28.7 0.5 377
= " 82.3| 13.9 | 16.2 | 6.22 | 21.7 20 | 712 | 24.5 3.5 359
b 0 40.9 | 14.8 | 17.6 | 6.12 | 21.2 50 | 7.2 | 24.2 6.0 452

@® Attitude (m) @ Normal Annual Temperature (°C) @ X;, Mean Threc-Months Temperature

(April~June) (°C)

@ Normal Date excceded 300 revel integrated Mean Temperatures above

12.5°C  (® Temperature at @ (@ Difference of Date exceeded 300 revel integrated Mean Te-
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8 i & wo ok L
Damage Degree,

K . . , !
. T I s e L
21°C (=& 7 #|[25°C | o 6,7,8, s — Vg .
BBl gl e H 2 2]6,7,8, 1y g fF 72
LN Ao ¥ 94 1678, s b 2re| oy LS
PlEo |* PLE®) wiiar persagn PG| 9 R o PR HG 2 T B I HE i
i T ik R Rk B Wy &L e e . Pl kT Ny
71 9T 1 @ om F T s DAL B 6 ¢ -
T e ow & oC mm D3 it]
& % mm . . 10mm Pi| m/s , 5
Xe X, X, X, % Xe |ronml x| Y Y
@ @ @ | @ VE] @ @ | ® | w | _ @ e | é @
59 45 758.0 | \ 108 2.3
69 62 o] 87 8.2 6129 — 546 —89 00 89 | 20 00/ 00
85 68 | 30 7.5 80’ 799 —78.2' —9.8 00 150 | 21 | 00| 0.0
0 0 0 \ 0 |— 0.5 12708 —125.8 | — 9.9 0.0 0 . 1.8 | 0.0| 0.0
92 73 35 2.8 8.4 733.6 i— 82.1 | —11.2- 0.0 16. 1 2.4 | 05| 0.3
93 77 | 40 3.6 9.2 706.6 '—107.1 | —15.2) 0.0 140 ;. 2.1 : 05| 0.4
85 68 | 25 3.2 8.7 771.9 —169.6 | —220' 0.0 13.9 L4 000 0.0
83 71 | 25 6.0 8.9 621.9{—929|—149' 1.0 | 10.8 261 10! 11
31 30 0 0 4.6 6408 — 4.1 —64 00 . 35 49 00| 0.0
88 83 | 15 | — 51| 100. 607.1 |- 5071 —84' 25! 105 44! 1.0] 22
96 82 | 30 | — 26| 107 740.1 ,—188.5|—25.1} 2.0 - 155 | 3.8 ' 55| 4.6
102 g8 | 40 | —21| 1l1 6%0|—466: —67 L5 136 45 45| 5.1
102 87 | 55 | — 22| 9.4 667.2|-449i—67 05 i 137 @ 25 20| 29
97 84 | 40 4.4 9.31 722.7 ,— 63.7|— 8.8 1.0 | 132 3.8 4.0 3.3
88 75 | 10 | —37 9.5 1179.3 i—119.1 1 —10.1 14.5 | 6.8
117 9 | 60 | 11.8 | 904, 2 20.8 |
119 99 | 60 | — 52| 1.5 106l.1|— 792! — 7.5 25.4 | 5.3 ,
88 73 | 40 1.4 4.5| 605.4 |— 60.5| —10.0| 0.0 { 144 | 3.2 | 05! 0.0
79 66 | 30 | — 3.1 5.21 601.1 — 48.3| — 8.0 0.0 | 129 | 3.0 , 0.0| 0.0
89 68 | 40 2.1 5.4 . 742.9 9.3: 1.3, 00 | 17.6 | 20 | 0.0| 0.0
90 70 | 40 2.8 5.3, 839,4|— 285 — 3.4} 00 | 190 | 24 | 0.5] 0.1
90 71 | 40 2.4 5.4 793.3|—27.1|—3.4] 00 | 187 | 24 | 0.5| 0.0
81 63 | 30 3.0 5.5, 8026 |— 35.6 | — 4.4 00 | 145 | 27 | 0.0| 0.0
92 71 | 45 4.3 6.0 883.0!— 557 —63| 05 | 191 | 221 | 1.0| 0.4
93 72 | 45 0.1 5.9 824.9|—78.0|—95| 1.0 | 185 | 25| 15| 1.1
9% 75 | 50 0.4 6.9 821.2|— 24.4| —3.0| 1.0 | 204 | 45| 1.0] 1.8
0 0 0 0|—321100.0 —175.2| —15.9 | 0.0 0 8.4 | 0.0| 0.0
65 46 0 8.1 28 83.1|—-5.5|—58 00 | 1.6 | 1.3 | 0.0{ 0.0
79 64 | 25 2.4 3.2 5068 |— 172.3| — 3.4 0.0 | 10.9 , 2.6 | 0.0| 0.0
23 10 0 0 1.8 | 736.3|— 58.3| —7.9| 0.0 3.4 | 25 ] 00| 0.0
75 58 0 6.1 4.4 536.4|— 45.4 | — 85| 0.0 8.7 | 24 | 00| 0.0
59 44 0 10.7 291 73.1 — 29.8| — 4.0 0.0 9.8 | 26| 0.0| 0.0
82 62 | 15 5.4 6.3] 813.6| 167 21] 00 {155 | 1.7 ] ool o0
95 79 | 45 | — 0.6 8.5 575.7'— 70,7 | —12.3| 0.0 | 128 | 1.8 | 0.0 1.4
39 18 0 0 49 808.6 — 58.0|— 721 0.0 6.9 | 24| 00| 0.0
100 83 | 40 1L1| 105" 9926 — 70.5| —7.1| 0.5 | 187 | 28 | 3.0| 2.9
103 92 | 35 | — 06| 101, 8256 — 9.6|— 12| 20 ! 17,3 | 48 | 3.5 47
101 80 | 45 0.4 1.0 913.8 — 36.8| — 4.0 1.0 18.3 | 2.4 | 3.0| 3.0
106 81 | 55 | —3.0| 1.31119.9 —91.5| —8.2| 0.5 | 228 | 26 | 25| 2.6
109 90 | 50 | — 9.3 9.9 964.7 |— 44.7| — 46| 1.5 | 2006 | 47 | 1.s| 30
104 82 | 50 | — 43| 95 | 222| 59.2 6.4 00 | 205 | 32| 1.5] 12
106 89 | 55 | — 45| 86 | 826.4|—22.2| —3.3| 00 | 182 | 41 | 20| 2.8
104 83 | 55 | — 54| 85 | 765.3] 65.7 86| 1.0 | 1882 { 30| 1.s| 15
107 80 | 60 | —7.6| 81 { 9759 124.1| 1227 1.0 | 2.8 | 22| 5| 1.1
98 78 | 50 8.1 | 10356 .0 | 192 | 1.8 | 0.0 0.7
103 83 | 55 | — 51| 86 | 8832] 4.4 47 1.0 | 184 | 1.8 | Lo| 1.3
91 71 | 45 .5 7.5 | 776.8|— 48| —o06| 1.0 | 157 | 1.7 | 0.0l 0.4
100 70 | 45 0 10,9 |2179.2 |— 90.7 | — 4.2| o0 | 283 | 20 | 1.5] o.7
116 102 | 60 | —10.9| 11.2 |1310.3] 16.3 .2 s | 170 | 45| 7.0] 5.6
113 o1 | 70 | —59| 96 | 71.1]—43.1|—6.1] 25 | 1666 | 3.3 | 40| 5.3
116 95 | 70 | —7.4| 87 | 664.4|— 7224| —10.9( 3.0 | 17.4 | 3.5 | 5.0 5.4
97 78 | 55 | —4.9] 7.9 | é91.8|—48.3| —70| 1.5 | 153 | 22 | 3.0 3.2
95 76 | 45 | —9.1] 65 | 778.4|—11.6| —1.5] 10 | 1722 | 22| 10| 0.2
107 87 | 60 | —1.9{ 87 | 853.3|—133|—1.6| 1o | 128 | 20| 1.5| 28

mperatures above 12, 5°C between Eight Years ('67~’74) and Normal @ Normal Date exceeded
470 revel integrated Mcan Temperatures above 12.5°C Temperature at @ Difference of
Date exceeded 470 revel integrated Mean Temperatures above 12.5°C between Eight Years
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\ . " 1
\ ltem | - 4,5,67 \12.5(1 m o ‘12.50 R H e
o od e D |BEOH| RO | oy PO WA | paog
APPSR | g ow R gy mR R
B I O T e e 170 ® 3 e LB
Loeality  \ S R S
® 0] ® @ ® ® @ ® ® g
# m 29.8 | 14.0 16.4 6.22 2.4 1.0 7.7 23.4 0.0 341
o i 3.8| 13.7 16.7 6.22 22.1 2.5 7.7 23. 4 1.0 369
2 =l 58.1| 15.5 17.8 6.12 21.1 3.0 6.27 23.2 0.0 449
i 3 16.8 | 14.5 17.1 6.17 211 1.0 7. 2 23.7 | —0.5 402
# #*® 109.3 | 15.1 17.3 6.17 21.1 5.5 7.2 23.4 2.0 392
5] il 3.3| 14.5 17.3 6.17 21. 4 3.5 7. 2 23.9 2.0 416
it WL 145.4 | 13.3 16.3 6.22 21.5 2.0 7. 7 23.6 0.0 316
o il 1.5] 14.6 17.1 6.17 21.5 4.0 7. 2 23.7 1.5 429
5 3.9 15.9 18.0 6. 7 20.5 | —1.5 6.27 23.5 0.0 496
i Ly 29.1| 14.8 17.2 6.17 21.1 5.0 7. 2 23.3 2.0 392
B ¥ 3.0 14.7 17.0 6.18 21.0 2.5 7. 5 23.9 1.0 350
T ] 46.2 | 15.4 17.1 6.17 20.9 2.5 7. 2 23.1 | —0.5 386
# 5.5| 150 17.0 6.17 20.7 1.0 7.7 24.0 2.0 381
hid i 19.8 | 14.9 16.6 6.22 21.3 2.0 7.7 23.5 1.0 340
7 #n 26.2| 13.8 15.5 6.27 21.3 0.0 7.17 24,4 3.0 281
P i 17.1 14.3 16.5 6. 22 21.7 2.0 7. 7 23.5 1.0 360
i 2.1| 14.5 16.6 6.22 21.7 3.0 7.7 23.7 2.5 370
¥ I 6.5| 14.2 16.3 6.22 21.5 3.0 7.7 23,7 1.0 345
B Y 17.3 | 14.3 16.5 6.22 21.5 2.0 7. 7 23.5 1.0 349
el kS 1.3 | 15.5 17.8 6.12 21.1 5.5 6.29 23.6 2.5 434
| i | 1944.3 4.4 7.3 — — — — 0
w5 Y 89| 14.9 17.2 6.16 21.6 5.0 7. 3 24. 4 6.0 425
% I i 3.5| 15,5 17.3 6.16 21.4 4.0 7. 3 23.9 1.0 451
23 i 32.2| 15.4 17.5 6. 14 21. 1 3.5 7.1 24,0 4.5 436
5 i I 42,6 | 16.1 18.2 6. 8 20.6 2.5 6. 26 23.5 2.5 443
14 2 49.7 | 16.2 18.4 6. 5 20. 4 5.5 6.24 22.9 1.0 416
2 8 29.8| 17.8 19.5 5.26 20.6 6.5 6. 14 22.1 0.5 531
k) 1 0.5| 16.1 18.6 6. 4 20.8 4.0 6.23 23.0 9.0 451
2 =1 i 184.7 | 16.4 18.0 6. 8 20.3 1.0 6.28 22,6 1.0 372
# 3] 2.1 | 157 17.9 6.12 20.8 6.5 6.30 24.1 6.5 451
% "] 35.9 | 15.0 17.5 6. 14 21.0 3.0 7.1 23.9 4.0 408
] 1] 82.9 | 14,4 17.4 6,16 21.4 7.5 7.2 24.2 0.0 383
IS & 4.7 153 17.3 6.16 21.0 5.5 7.3 24.1 3.0 394
1 7 4.1 15,8 18.4 6. 7 21,1 6.5 6.25 23.8 6.0 485
[ Jii 20.8 | 15,1 16.9 6.19 20,7 | —1.0 7. 6 23.1 1.0 343
W i 26.7 | 16.7 18.0 6. 9 20.5 6.28 23.3 441
#i iT. 25.6 | 16.2 17.9 6. 9 19.9 | —1.5 6.28 227 | —1.0 423
F )zl 58.2 | 15.8 17.2 6.16 20.5 3.0 7.5 23.0 0.0 354
% jiin {3 16.7 | 16.3 18,4 6. 6 20.5 2.5 6.24 23.4 | —1.5 495
23 ] 26.9 | 16.6 18.6 6. 5 20.6 0.0 6.23 23.2 0.5 506
a2 il 849.4 | 11.4 14.2 7.12 20.7 3.0 7.30 22.3 2.0 45
& & 37.9| 15.9 18.6 6. 5 21.0 6.5 6.23 23.5 4.5 493
[ # i | 1142.7 9.4 12.3 7.27 20.5 1.0 8.18 20.2 1.0 0
A & 146.4 | 15.0 17.9 6.11 20.6 5.5 6.28 23.5 1.5 369
4 prid 30.2| 172.3 19.0 5.31 20. 4 4.0 6.19 22.3 | —1.0 502
& ] 19.3 1 16.1 18.6 6. 3 20.5 | —1.5 6.23 22.5 0.0 420
= 5 7.4 | 16.8 19.0 6. 1 20.7 6.0 6.20 22.9 2.0 493
M ks 25| 17.5 19.6 5.26 20.6 7.5 6. 14 22,1 2.5 532
b ey 154.2 | 15.5 18,1 6. 9 20. 6 4.5 6.27 23.5 5.0 381
B il I3 48| 17.0 19.2 5.31 20.9 8.0 6.18 22.8 4.0 544
o) A M 40.3 | 16,7 18.6 6. 4 20.5 2.5 6.23 23.1 2.0 451
i ] 29,8 | 17.3 19.1 5.30 20. 4 2.5 6,18 22.3 2.5 490
3 A =) 14.2| 19.2 20,5 5.14 20,6 6.5 6. 3 22.1 0.0 617
;T %3 12,0 | 19.4 20,6 5.13 20.5 3.5 6. 1 22.0 4.0 637

('67~'74) and Normal @ Normal Integrated Mean Temperatures above 21°C @ Normal Days
Number of Mean Temperatures above 21°C @ Normal Days Number of Monochamus Alternatus
Flying Activity @==@—@ @ Normal Days Number ofMean Temperature above 25°C @ X,
Days Number Difference of Mean Temperature between Eight Years ('67~'74) and Normal

@ X;, Normal Monthly Mcan of Maximum Temperature (January) @ X,, Normal Summer
Precipitation (June—September) @@ Xs, Summer Precipitation Difference between Eight Years
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21°C |= x5 #| 25°C B 6,7,8, — SR AT
[+ 3 - : |BEAR6,7,8, |y pnlB 7
I Reo T M) 9 61,8, Ry 21°C | 9 A ek ~
PlEo |* Pllo| BED AR 6y b (RSP 21°C |9 B vt s g
- SRR |Jia AU e s e - wld kT EY
TWTTE e P 4 4% 2% O AE W o |
8B g o F oC mm FE oK ) B R
5] k¢ X X x. =~ mm % X 10mm gl m/s vy ¥
FaY 7 k} i X5 7 2 .J‘.G)Ew( X‘ i :
@ @ @ @ (5} @ . @ a® @® @ @ & &
92 73 | 45 1.3 7.4| 843.8|—35.8| — 42| 10 | 167 ' 21| os]| os
92 73 | 50 1.1 6.6| 723.8 3.2 0.4 1.0 | 163 | 1.7 | 0.5| L0
109 9 | 65 | — 4.3 8.3| 689.4|— 15.4| — 22| 20 | 16.6 | 3.6 | 45| 4.7
100 8l | 60 | — 2.4 8.6 | 697.4 0 0 20 | 15.8 | 22 | 50| 4.6
102 86 | 60 1.4 8.0 | 810.5|— 40.0| — 49| 3.0 | 16.7 | 3.3 | 60| 5.0
101 81 | 55 | — 0.9 8.6| 627.8|— 17.8| — 28| 25 | 149 | 1.9 | 60| 4.8
91 70 | 45 8.0 70| 791.1|—141|— 18] 1.0 | 128 | 1.9 | 1.0| 1.0
102 83 | 60 | — 2.1 8.9| 619.4|—30.6 | — 49| 20 | 147 | 1.5 | 40| 32
111 89 | 65 | — 5.4 9.0 | 754.2!— 283 — 3.8 1.0 | 183 . 20 | 3.0( 3.0
100 79 | 60 | — 1.6 8.7 870.4 |—116.4 | —13.4| 20 | 19.3 2.6 | 25| 3.6
97 72 | s5 8.4 | 943.2 1.0 | 200 L8 | 20| L7
102 84 | 55 | — 1.6 8.3 9124 |—107.4 | —11.8| 1.0 | 19.0 | 4.3 | 4.5| 3.1
96 77 | 60 | — 2.5 8.3| 877.5!— 88.5| —10.1 .o | 178 3.3 | 1.5] 25
92 75 | 45 3.8 8.5| 789.0|— 49.0| —6.2| 0.5 | 163 | 3.4 | L.0!| 0.6
86 71 | 40 3.1 6.9| 753.7 |—121.2 | —16.1| 0.0 | 140 | 3.5 | 0.0 0.0
95 76 | 45 .7 7.2| 863.8|— 84.8| — 98| 20 | 171 | 26 | 1.0 2.3
97 77 | 50 0.8 7.4 813.9| 17.6 22| 20 | 17.4 | 24 ] 1.0| .8
92 74 | 45 4.1 7.2| 8123 |— 228 — 2.8{ 20 | 16.2 | 28 | 1.0| L5
93 74 | 45 | — 0.2 7.1| 741.3 |— 0.3 0.0 20 | 16.6 | 24 | 1.0| 1.3
109 88 | 60 | —13.6 9.4| 893.1|— 9.4|—1.1] 20 | 19.2 | 385 | 20| 2.2
0 0 0 0 | — 4.0|1906.8|— 40.5| — 2.1 | 0.0 0 6.5 | 0.0| 0.0
104 86 | 60 5.8 8.6 587.6 |— 62.0| —10.6| 25 | 13.8 | 2.4 | 45| 4.2
108 91 | 65 | — 3.9 8.6| 578.5|— 55.5| — 9.6| 20 | 150 | 25 | 40| 5.0
106 86 | 60 | — 3.6 9.3| 687.8|—101.9| —14.8| 2.0 | 156 | 2.0 | 20| 3.9
110 86 | 65 | —6.4| 11.0]| 918.1|—148.2] —16.1| 20 | 19.5 | 22 | 3.5 4.3
110 82 | 60 | — 43| 10.7]1049.6 |— 36.9| — 3.5| 1.0 | 226 | 3.7 | 40| 3.9
134 109 | 75 | — 36| 11.6]1146.8|—106.6 | — 9.3] 1.0 | 29.1 | 4.0 | 50| 4.9
118 83 | 65 | —0.9| 11.5]1415.01—106.7 | — 7.5| 0.0 | 28.4 | 20 | 25| 2.0
114 91 | 55 | — 6.6 10.7|1220,0|— 27.2| — 22| 1.0 | 24.1 | 7.5 | 3.5| 3.8
106 82 | 60 | — 3.1 9.3 | 923.2|—160.6 | —17.4| 1.0 | 19.7 | 2.8 | 45! 3.3
101 77 | 60 | — 4.6 9.1 979.7 |—127.9 | —13.1| 10 | 19.9 | 2.5 | 3.5 a.1
100 75 | 50 | — 1.2 8.6 | 1065.5 |—107.4 | —10.1 1.LO | 20,3 | 1.7 | 20, 2.5
102 8l | 60 | — 2.9 9.8| 945.5|— 93.3| —9.9| 1.5 | 188 | 23 | 66| 3.6
114 87 | 60 | — 0.9 9,5|1043.3 [— 91,1 | —8.7| 1.0 | 227 | 22 | 3.5| 3.6
96 75 | 50 | — 2.0 9.3|1175.3 |— 372.3| — 3.2| 05 | 21.1 | 30| Lo| 11
114 93 | 65 1120.5 .5 | 211 | 8.6 | (40) 4.5
104 84 | 55 0.9 9.4 1021.1] 11.4 1.1 .5 | 17.8 | 4.5 | (4.0) 4.6
103 85 | 55 0.8 8.6 | 1153.8 |—192,8 | —16.7| 1.0 | 21.1 | 3.8 | 3.5| 3.3
104 84 | 65 | — 2.4 9.2|1068.0 |—171.0 | —16.0| 20 | 22.0 | 2.3 | 50| 5.1
115 92 | 65 | — 3.2 9.7 10331 |— 22,6 | — 22| 20 | 21.0 | 2.8 | 45| 4.9
51 46 0 0 4.3 1511.4 |— 0.7 0.0/ 20 | 101 | 51| 05| 0.3
118 85 | 70 7.1 10.0(1106.3|— 67.3| — 6.1| 20 | 247 | 23 | 55| 5.5
0 12 0 0 1.2 1875.9 |—125.4 | — 6.7 | 0.0 0 49 | 0.0] 0.0
103 74 | 55 0.6 9.5 | 1331.6 | 40.2 30{ 05 | 253 | 1.9 | 20| 22
121 99 | 70 0.2| 10.8(1036.4|— 1.9 — 11| 20 | 23.9 | 3.6 | 80| 6.3
108 81 | 60 4.3| 11.8|1202.9 |—195.1| —16.2| 2.0 | 228 | 2.0 | 5.0 5.6
121 87 | 715 | — 6.2 12.8]1380.2|—106.0| — 7.7 | 1.0 | 29.0 | 3.4 | 40| 4.2
128 93 | 80 | — 3.0| 13.1|1383.3|— 63.7| — 46| 00 | 31.2 | 3.0 | 3.5| 2.8
106 75 | 60 | — 29| 11.3|1527.8 |—113.2|—7.4| 0.0 | 26.7 | 28 | 25| 3.0
127 91 | 80 0.2| 120|1291.3| 33.9 26| 1.5 | 289 | 31| 55| 47
116 91 | 70 | — 49| 10.4|1189.0 2.4 0.2| 20 | 240 | 33| 4.5]| 4.5
124 9% | 80 | — 4.6| 123|1103.5|—27.5| — 2.5| 1.0 | 244 | 42 | 40| 4.5
149 113 | 85 1.8 13.8(1777.8 |— 35.4| — 2.0 0.0 | 37.1 | 4.8 | 3.0| 2.8
156 131 | 90 | —4.0| 13.9|1119.3|—29.6 | — 26| 1.0 | 30.0 | 4.8 | (4.0) 4.6

(’67~'74) and Normal @ Percent. of Summer Precipitation Difference between Eight Years
(’67~'74) and Normal @ X,, Years Number of Poor Precipitation ("63~'74) @ Normal Days
Number of Mean Temperature above 21°C and of Precipitation above 10mm @) X,, Normal
Mean of Summer Wind Speed (m/sec) (June~September) @& Y, Degree of Pine Stand Damage

@ XI} Presumed Degree of Pine Stand Damage
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Fig. 14 Date exceed the 300 revel integrated mean daily tempiratura above 12.5°C (Normal Value)
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Difference of Date exceeded 300 revel integrated Mean Temperatures

above 12,5°C betwecen 8 Years (’67~'74) and Normal
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Fig. 16 Normal Date exceeded 470 revel interrated Mean Temperatures above 12.5°C
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Difference of Date exceeded 470 revel integrated Mean Temperatures

above 12.5°C between 8 Years ('67~’74) and Normal
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Fig. 19 Days Number of Monochamus Alternatus Flying Activity (A)

a4b a : days no, of above 21°C after days of 10 mm
A==T""_ but precipitation deduction,
2 b : days no, of above 18°C(min.) after days of
10 mm prec. deduction,
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Fig. 20 Normal Intagrated Mean Temperatures above 21°C
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Normal Summer Precipitation (June~September)
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Summary

We have researched the distribution of pine damage (’69-'74) in Western
Japan (Fig. 1-Fig. 8). We have examined relations of areal patterns between pine
damage and climatical values (Fig. 9-Fig. 30), and relations of stand patterns
between pine damage and topographical types, soil-types, forest-types.

[t has been known that pine damages are directly taken ill by Pine Wood
Nematode (Bursaphelenchus lignicolus). Climatical environmental factors are not
recognized in relations of Pinc Wood Nematode but recognized in relations of
Japanese Pine Sawyer (Monochamus alternatus) - vector of B. lignicolus, and in
relations of pine trees (Pinus densiflora and P. thumbergii).

Important factors of climatical environment are as follows;

(A) three months mean temperatures (April-June), date of (> (T. —-12.5)
=300} and date of (3)(T—12.5)=470}: these factors concerned growth during
from overwintering larva until emergence of M. alternatus, correlation coefficient
of them to degree of pine damages are about 0.78. (but, T: Daily mean Temp.)

(B) days number of mean daily temperatures above 21°C and mean daily
minimum temp. above 18°C: this factor concerned flight activities of M. alternatus
adult, coefficient of this factor to pine damages is 0.79.

(C) days number of daily precipitation above 10 mm: this factor stopn daily
flight activities of M. alternatus adult, correlation coefficient of (B—C) to pine
damage is 0. 81.

(D) abnormal poor precipitation in summer (< 30 mm in 40 days): this factor
concerned weakening of pine.

(E) summer precipitation (June-September) and their range of sequence to
normal value, days number of mecan daily temperatures above 25°C and their range
of sequence: these factors concerned health of pine,

Estimation by multipul relation between degree of pine damage (Y) and
climatical factors (X,-X;) (table 2) is shown Tig. 31 and Fig. 32: corrclation
coefficient of them is 0. 94.

Damage patterns of pine forest stand are recognized on location of various
ranges of water contents (on this location ranges are large than usual) such as
rised convex of slope, steep slope, porous soil, forest edge, breaked canopy forest,

On the relation between forest types and damages, it seemed that degree of
pine damages are higher in mixed forest, multi-canopy forest and high density
forest than in pure forest, continued-mono-canopy forest and low density forest.

Above mentioned phenomena indicate pine easily fall ill of wood nematode
owing to both drought variation of water environment and defeat on water com-
petition.
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