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Studics on the Winter Damage of Tree Species by the Cold-dry Wind*!

Sang Kyu Ma*?

Trial and demonslative reforestations were planted by Korea German Management Project at Ulju

district in 1976. The follow results that were investigated at spring time in 1977 showed the diff-

erent situation of winter damage according to site condition and species.

1.

Picea abies was completely dried out in this district and its reason was to be thought as a
winter damage by cold-dry wind.

Cryptomeria japonica was seriously damaged in comparing with Chamaecyparis obtusa and very
seriously damaged on the wind-exposured site. So these species are also unsuitable species like
Picea abies in this district.

The resistance ranking to winter dry wind damage were Picea, Cryptomeria, Chamaecyparis,
X Pinus rigitaeda, Pinus rigida, Lariz leptolepis and Alnus hirsuta. The falling leave species
like larch in this district during winter were thought in necessary to select as the planting
species for almost very little winter damage.

X Pinus rigitaeda to be showed as a suitable species in this district were also seriously dama-
ged on exposured site and, Pinus rigida and Larix were also attacked with small damage.
The potassium-phosphorus fertilizer dressing plots had a trend to reduce this winter damage
until some level.

The winter climate can be devided into 10 zone in order to evaluate the right or wrong of
suitable on the exotic species. The Yongnam region in eastern side of Sobaik mountain are
far drier than the Honam region in western side of Sobaik mountain during winter time.
Picea abies, Cryptomeria and Chamaecyparis originated in the high humidity winter climate
are to be thought to be more suitable in the Honam region than the Yongnam region. Specia-
lly the suitable site of Picea abies should be only found in the region with high humidity
and much precipitation except the Yongnam region.
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Table 1. Damage of trial species through the winter cold-dry wind to aspect in Joil-ri

1977

unit: survival ratio” %

North east West

|

i

i
‘ July ‘ Apr. July | Apr. | July Apr.
1976 1977 1976 | 1977 | 1976 1977

e " ' Wﬁélopewasperct' East
\\Qare Ty [ Apn
Species T | 1976 \
P.x rigitaeda 95.0 l
Chamaecyparis 96.0
Cryptomeria 93.0 !
Larix leptolepis 63. 0
1
\

Picea abies

94.0| 68.8| 89.0| 26.9 1 87.5 | 83.0
95.0| 90.8| 9.0| 226 90| 74.0
76.0| 46.2| 750! 06| 8L.0| 667

89.0 72.01 92,0 88.0 96.0 85.7

—| 0.0 0.1] 65.0 0.1] 63.0 0.1

Table 2. Damage situation by the winter cold-dry
wind in Icheon-ri

) West
Species “Jaly | Apral Remarks
[ B -1 (< T N /(< I
Picea abies 97.0 | 0.1 | western slope at
Abies hollophylla| 98.0 [ 98.0 600m altitude

Table 3. Damage situation of P. x rigitaeda through
the winter cold-dry wind to the different
aspect in Hwalcheon-ri

Survival ratio(%)

Site - -
i South| North . South| North
east | west t East | east | west J East
]
Ridge 8.6/ 49.5 —| 60.9 49.5 —

Middle slope| 76. 7 26.0 | 77. 4 73.6/ 51. 7 65.7
98. O 88. 0*1 83. 0! 101 3 88 0’ 85 2

Foot slope

*Wind protection site in valley
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Table 4. Effects of fertilization to reduse the winter damage of

in Hwalcheon-ri

i

] CEBEABEEE No. 40

scveral species to the different aspects

Species gertil'izer Serv1va1 11t10( ) Height growth (cm) o

ressmeg South east ] North west East South east | North west East

P X rlgltaeda control 78. 7 32 6 81.5 | 58.7 41.1 L4‘ 8
dressing 826 | 4.7 83.0 67.3 49.5 85.2

P. rigida contro} - 78 90. 5 - 55.5 7.6
dressiig — | 77.8 90. 7 1 — 53.2 64. 6

Larix leptolepis control - 80.0 9.3 - 107.2 132. 1
dressing - 96. 3 99.0 — 129.6 162.0

Alnus hirsuta control — -~ 46.5 - — 47.1
dressing — - l 98. 0 — - 160. 0

Table 5. Winter climatic situation at the weather station near the 1nvcst1gatmg site in 1977 years

District memum C° »Relatne hum1<2y Prec1p1tatxon Wmd speed m/sec Mal(;lf (i:f]fimn
Jan. ! Feb. Jan. | Feb. Jan. } Feb. Jan. I Feb. Jan. Feb.
Joil-ri —~11.5 —14.0| 70 53 | 4.9 ‘ 0 5 5 | sw | sw
Icheon-ri —13.5| —15.5 77 58 3.5 0 6 6 w w
Kyeong ju ~ 3 s] — 7.0 49 5] s ] 0 38 3 WNW| wNW
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Table 6. Winter climatic of some German weather station

Temperature (°C) Relative humidity (%) ! Precipitation (mm)
Weather station

XII l I ' [mgan XIT i I [ i lmean XII [ 1 ‘ 1 i sum

Schleswig | 2.1 0.1 0.2 o098 93 93 70 8| 70 74 60| 204
Hamburg-Fulsbuttel ’ 1.8/ 0.0 0.4 0.7 93 93‘} 91 92 59“ 57 48| 164
Warmemiinde 18 —0.1 0.1 0.6 89 87 87 87 43 44| 32 119
Greifswald-wieck 1.0 —1.0{ —0.6] —0.20 89 7J 87 ®7 41! 40| 33 114
Emden & 2.7 0.9 1.3 16 92 93 93 9z 57| 53 46 156
Neustlelitz 0.6 —1.3 —0.8 —0.5i 89 87{ 85 87 37i 37 34f 108
Hannover L9l 0.2 0.6/ 0.9 92 93 9 91 50 50| 48] 148
Magdeburg 11— o1 oz s s 83 s 33 35 33 101
Berlin-Tempethop 1.2l —0.5 0.2 0.3 83 83 82 82 39 41 37 117
Lindenberg 0.4 —1.5 —0.8 0.6, 89 8 84 86 40 41 39| 120
Essen/miirheim 2.8/ 15 19 21 89 90 87 88 66: 730 63} 202
Kassel 1.3 0.0 0.8 0.7 g0 90 8 88 46 46| 43 135
Brocken —3.00 —4.6] —4.7) —4.1] 90] 83 90| 89 126 158] 126 410
Wernigerode 0.5 —0.4 0.1 —0.1l g2l 81 80 8l 49; 49 a1 139
Leipzig-Mockau 0.9/ —0.8 ~0.3 —0.1. 89 87 85 87 45; 37 36 118
Wahnsdorf 0.4 —1.20 ~0.7) 0.5 &5 82 81 s 37 3\ 36 11l
Gorlitz 0.0f —2.0| —1.6/ —-1.20 86 83 82 83 45 471 42| 134
Erfurt-Bindersleben ~—0.1] —1.6} ~0.8 —0.8 88 86 85 86 30 33 31 94
Geisenheim o 07 17 1.4 87 ss 84 8 42 43 33 120
Stuttgart/canngtadt 120 0.2 11 o8 83 84 83 83 400 48] 42 130
Miirnberg-kraftshof | 0.1) —1.4) —0.4 0.6 91 92 87 90 42 43 39 124
Miichen-Riem —0.7| —2.2, —1.0l —1.3; 89 90| 87 88 50| 59| 55 164
Fridrichschafen 0.5 —1.0; 0.2} —0.1 89 91 86 88 54 63 56 173
Postdam 7l —1.1] —-0.3] —0.2) 89| 87 84 86 40, 44 39 123
Fichterberg ‘i—3.8 —5.7 —5.4 —4.9] 91 90' 90l 90l 77l 94 o2l 263

Table 7. Winter climatic of some Japan weather station

Weather Temperature( C) B Relatxve humidity (%) Preci})ititiﬁonf(r_nin)iA B
sation | vy |1 | I | mean | XU | 1 ] I | mean | X 1 1|1 | sum
® O 7 -11 —0.8 —o.1 77 76! 75 76 158 123 102 383
W oA 2.9 0.1 0.6§ 1.2 74 72 70 72 50 37 4 131
WoOB | 54 24 2.2 .3 76 76 74 75| 313 270 164 747
woE 4.7 L7 1.8 2.7 77 77 76 77 264 194 126 584
AN 1.7 —1.1 —1.0i —0.1 73 71 71 72 39 35 49 123
£HE 5.6 2.9 3.6, 4.0 75 73 70 73 57 45 64 166
% F 8.4 5.7 6.0f 6.7 69 64 63 65 91 8] 113" 285
% T 6.5 3.8 3.9‘i 4.7 75 77 77 761 141 154 152 447
E 5 6.6 4.2 4.7 5.2 73 72 71 72 51 45 70, 166
* K 7.0 4.5 4.9 5.5 72 69 69 70 52 43 58 153
OE 6.1 1.7 43 4.0 66 60 60 62 61 48 73 182
HbRsuiRel sl Aot 2 Rulsl o] maH 2 BEIEZg Eosiide S ASESF &

BETRAA L& i L@t Bhgogel 2 Hugghol SE#k=lolol T ez A4t AT o MR
& KoREDS Zaes 3 92 HBEY A 9 A HREHRSt LIRSl ol ) RSl AAQ #ARk
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Table 8. Winter climatic of some U.S.A. weather station

Temperature (°C) l Rc ative humldltv %) Precipitation (mm)
Weather station _ —_—
XII } 1 ’ It }mean 1 Xl[ ’ ’ | J mean| XII! | ’ ] sum
Abilene, Tex. 7.8 7.0 9.1 10 B 32( 22| 28 82
Elpaso, Tex. 73 66 o8 7.9 42 43 34 39 12 12 10 34
Hatterass, N.C. 9.0 81 81 84 81 81] 80; go| 116] 99 100 315
Asheville, N.C. 44 4.3 48 a7 T 78 T4 75 T4 81 77 232
Nashville, Tenn. 5.2 4.4 56 5.1 75 771 73 75 106 139 115 360
Little Rock, Ark. 5.5, 4.8 6.9 5.2 73 7 70 73l 104 133l 110 347
Oklahoma city, Okla, 43 25 49 39 — — — = 36 33 35 104
Washington, D.C. 3.4 2.7 3.2 3.1 68 67} 64i 66| 71 77| 63 211
Columbus, Ohio. [ 0.3 —0. 6, 0.1—0.06/ 82 827’ 7 ‘ 81 59 60| 59 178
Wichits, Kans 2.1 0. O‘ 2.4 1.5 58 72;‘ 69| 69 24 21 23 68
San Francisco, Calif 10. l‘ 8.2 10.5 9.9 78 821‘ 76‘ 78 104 102 88 294
Boston, Mass 0.7, —1.2 —0.91—0.46/ 70/ 72 69 76 92 100 &4 276
Buffalo, N.Y. | —2.7] ~4.7 —4.9 —2.1| 82 s8¢ 81 8y 76
Chicago, Il —1.6| =3.3 ~2.2 —2.4 841 83; 801 I
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Fig. 1. Classification of winter climate zone based
on temperature, humidity and precipitation.
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AppendiX 1. Winter climatic zone of southern Korea from period normals for auxiliary stations(1972~1976)

Winter climatic zone %\g;if rz\fsgge p?eoc%iapli- Lt?rV:St Igfrj:g% eg‘;pt)?)lra- Tlotz:il ;rn%t\;avl
humidity| tation P K—10°C} tion cloudy - cover
I. Western region of the southern seaside o % mm C days mm days/ (days)
Mogpo aa| 7| 10| —we  Of 1| 3|
Haenam 25| 76| wus| —12z7 00 oy s 3
Jangheung 20 75 150 | —12.1 L 66 30 | 20
Yeongam 2.0 75 141 —15. 3 0 158 34 42
Wando aq| 7t et =102 O e 95 13
Koheung 26| 0| 11| —~10.1 9 165 o 7
Mean opl 74| 17 —120 00 gy 30 22
II. Eastern region of the‘southern seaside :
Suncheon ag| 63| 1] —13 Ol a7 g 18
Hadong 2.4 65 128 | —12.6 3 194 19 5
Namhae sgl 641 12| —1z8 0| gm0 g9 4
Samcheonpo 2.8 64 121} —10.8 O 205 21 1
Jin ju 01 66| 104| —14.1 20 aml 3)
Geojac a3 62| 139 —89 O o 23 2
Gimhac 2.7 63| 104 —1L.0 OV en 18 2
Busan 42 57| 130 —1L5 01 216 20 3
Ul ju 2.0 67| 133 ~13.0 S| 162 24 5
Ulsan 2.8 66| 137 —12.4 21 17| a0 (3)
Pohang 03 58| 5| ~13.1 219 e (5)
Mean 9.8 63| 130 —12.0 LR I TV . 5
IIl. Region of eastern seaside
Yongdug 2.0 62| 142 ~—13.8 21 210 21 14
Ul jin 2.9 61 172 ] —13.8 3 172 23 29
Samcheog 1.3 60 184 | —14.0 2 127 24 66
Gangneug L2 56 19 | ~15.3 51 209 20 (40)
Mean L7 60 174 —14.2 3 180 22 36
IV. Rolling region of the south eastern :
Korea
Hampeong 1.7 73 148 —19.2 2 148 34 58
Naju Lo 75| 10| —16.8 50 123 33 65
Kwang ju 1.3 75 144 | -13.9 2 169 32 53
Sung ju 1.1 73 41| —12.5 2 137 32 34
Yonggwang L5 73 147 | —13.9 2 112 40 74
Jangseong 0.7 ! 76 158 —18.3 4 109 34 82
Gochang 0.9 74 151 ] —15.0 5 — 32 100
Jeongup 0.6 74 155 —20.0 6 104 30 93
Buan 0.7 78 135 | —20.2 6 136 32 7
Gunsan 1.0 71 114 | —13.6 1 132 29 @7
Iri 0.5 76 123| —20.0 5 131 23 38
Cheonju 0.8 75 115 —14.2 4 94 | 25 (21)
Nonsan 0.0 72 14| —16.2 9 107 24 26
Buyeo -0.1 76 114 —17.4 10 121 25 37
Boryeong 0.3 74 95| —16.0 6 136 28 39
Mean 0.8 4] 13| —16.5 5| 12 0 59




_ 1978% 12AH) MRS R JEiEE gidd BHE B 33

Winter climatic zone x;;“ rgefgﬁl’e p’rI;a(;:tiz;)lit L&Yne“ Ig{u Hd]:;; evzggii- cilc; 3tdal 3;1(33'1
humidity| ation P | (—10°C| tion Y1 cover
V. Mountain region of the southern west “C % mm C days mm days cm
area (days)
Namweon 0.3 76 126 —18.4 9 119 24 67
Yimsil —1.1 74 139 | - ~23.2 16 99 33 74
Mu ju -0.8 73 14| —19.7 16 - 26 40
Jinan —1.3 77 129 —22.9 21 100 30 84
Kumsan —1.1 78 120 ~22.2 14 116 26 39
Youseong —0.7 75 117 | —22.1 15 133 23 42
Yongdong —1.1 78 112 | —20.2 16 125 29 32
Cheong ju ~1.5 74 84| —20.6 17 104 23 (34)
Mean -0.9 76 18| —21.2 16 114 27 54
V1. Southern region of Kyongsang-do 3
Gurae 1.9 67 111] ~11.4 2 166 26 30
Sancheong | L6 64 . 115 | —14.4 2 175 24 19
Hamyang .10 e 10| —15.0 6| 166 23 25
Hapcheon 1 Lo 70 100 —16.9 3 153 21 12
Haman ‘ 0.9 72 117 | —15.6 7 144 18 13
Milyang 1.5 67 89| —15.1 6 165 21 5
Geochang '\ —o0.2 70| 109] -—18.6 9| 18l 2t 21
Seong ju 0.2 71 101 ] —22.4 8 149 23 19
Chilgog 0.5 84| —18.3 10 190 20 12
Gimcheon 0.3 65 93| —19.2 8 155 25 34
Daegu ; 1.2 62 81| —l2.1 7 157 22 (42)
Yongcheon 0.5 67 93] —17.6 6 152 21 13
Geong ju 1.6 64 102 | —14.7 5 208 25 7
Mean 0.9 67 100 | —16.3 6 166 23 18
VIL Northern region of Kyeongsang-do
Chupungreong l —0.§ 68 1231 —17.2 25 143 25 (38)
Seonsan ‘l —0.2 70 90| —24.0 11 180 22 23
Sangju ' 0.1 67 102 —22.7 6 149 24 26
Uiseong -1.3 72 85| —22.5 22 138 23 23
Mungeong —0. 4 67 104 | —20.0 9 117 23 34
Andong —0.8 71 77| —20.2 14 141 24 23
Cheongsong —1.4 69 81| —21.5 25 142 19 28
Yong ju b ~1.5 67 8 | —21.6 23 167 21 33
Mean —0.8 69 94| —21.2 17 147 23 27
VIII. Rolling region of the middle Korea
Hongseong —0.7 78 1001 —19.0 11 120 22 50
Dangiin —0.6 76 87| —17.9 9 152 24 13
Asan —1.0 75 98 | —21.4 14 97 25 53
Seosan L —0.4 75 87 | —16.7 8 127 20 20
Hwaseong —1.5 74 7 —20.6 18 138 19 33
Anseong —1.5 74 89 | —21.5 7 101 21 37
Suweon 1.7 72 69| —24.4 221 134 20 (300
Ganghwa —2.0 69 731 —17.6 19 130 24 29
Incheon ~0.8 67 ! 71| —16.8 6 152 17 (22)
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Winter climatic zone tlggf;n relz\;lzft?;e p;l;)ctii)lit L&“rf“ I;Ifu IE:;; Ev’;‘g(tfri;- IT otial ;%t\il
humidity| ation P | (—10°C{ tion ctoudy 1 cover
Seoul —0.8 65 84| —18.5 9 130 23 (20
Mean —1.1 73 84| —19.4 13 128 | 22 11

IX. Mountain region of the middle Korea ‘
Boeun —2.0] 72 99| —25.4 26| 13| 26| 46
Goisan —~2.3 74 104 | —24.0 24 85 21 46
Jincheon —~1.8 73| 104| —24.0 22 79 21 75
Eumseong ~2.3 71 106 | —21.8 24 100 | 22 62
Chung ju —2.0 74 9 | —26.2 23 116 23 45
Jaicheon —3.1 71 100 | —25.8] M 102 27 54
Incheon —2.1 70 95 | —25.7 25 124 20 52
Weonseong —2.8 73 81 —26.8 31 102 26 50
Yangpyeong —2.7 71 84 —26. 5‘ 29 105 21 55
Hongcheon —3.3 73 84| —27.0 36 99 | 21 74
Chuncheon —2.5 70 76| —20. 4‘, 21| 119 21| (43)
Injai -3.1 73 59| —23.5 37 107 23 66
Mean —2.5 72 91| —24.8 28 104 | 23 62

X. Jeju-ullung-do region 1
Jae ju 5.8 75 245 [ — 3.8 0 150 62 16
Seongsan 6.2 72 389 —4.5 0 -4 12
Hanrim 6.2 72| 219| —d2 0 — 60 14
Dae jeong 6.7, 68| 196 —4.0 0 - { 53 7
Ulnungdo 2.1 71 293 —9.6 0 140 46 | 12
Mean 6.2 721 22| —4.1 0 150 | 54 12




