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A Study on the Changes of Land Use and Stand Volume
around Mt Kuem-O using Aerial Photographs!
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ABSTRACT

This study was conducted to investigate the changes of land use and stand volume around Mt. Kuem-O by B/
W aerial photographs in 1979 and B/W Infrared aerial photographs in 1988.

The results obtained in this study were as follow :

1. In classification of forest type on aerial photographs, coniferous stand was dark tone and hardwood stand
was light tone and irregularly rounded crowns.

9. In classification of coniferous stand, Pinus densiflora was narraw cone and rounded tip of crowns and rough
texture, Pinus rigida was irregulary rounded and broadly conical crowns.

3. To refer to changes of forest land area, mixed forest was changed into P . desiflora(687ha), P. rigida (130
ha) and hardwood stand (219ha) . '
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4. The regression equations between crown diameter and DBH were significant at 1% level by F-test in all

stands. So the equation, D=a+bCD was used to estimate DBH ,

5. The tree height curve equations were significant at 19 level by F-test in all stands. To estimate tree height

the equation, logH =loga +blogD was adopted in P . densiflora and L. leptolepis and H=a —bD ~cD? was adopted

in F . rigida, hardwood stand and mixed forest.

6. The highest volume per hectare was observed in L leptolepis ‘and mixed forest showed the greatest growth

percentage, while the lowest volume per hectare and growth percentage were observed in hardwood stand.

Kev words . Aerial photograph, land use, stand volume
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Table 1. Stand volume equation.

Stand Stand volume equation corr, coeff
Pinus densiflara logV =-1,09117-0.1922710gCD +1.316531logH +0.90392110gDE 0.6601
Larss leptolepis logV =-0.18116-1.9296811ogCD +0.49548logH ~ 1.06805l0gH 0.6240
Hardwood forest logV=-0.6111-0.15419l0gCD—~1.24027logH +0.57400110gDE 0.6442
Mixed forest logV =-0.87525-0.36310logCD ~1.37133logH —0.7341911ogDE 0.5487
Pinus rigida V=-51.8810+3.68460H +30.28590CD +0.49970DE 0.8706*

V : Stand volume per ha H ! Height CD : Crown diameter DE : Crown density
* 1988 Forest inventory report
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Table 2. Areas of land use in 1979 an 1988. unit : ha
Year 1979 1988 ] increasi+)
Division Area Ratio (9%} Area Ratio (%’ decreas —
Forest Land 3,471 93.4 3,471 93.4 -
Pinus desiflova 100 2.7 830 22.3 (+)730
Pinus rigida 24 0.7 175 4.7 L+7151
Larix leptolepis 13 0.4 11 0.3 (-2
Hardwood forest 901 24.2 748 20.1 (—1153
Mixed forest 2,158 58.1 1, 482 39.9 L1676
Rest land 243 6.5 214 5.8 (-1 29
Cultivated land 12 0.3 11 0.3 t=t ]
Unstocked forest 20 0.5 - - ! =20
Non-Forest Land 245 6.6 245 6.6 -
Reservoir 80 2.2 80 2.2
Agriculture 154 4.1 141 3.8 | =13
Residence 11 0.3 24 0.6 S K
TOTAL 3,716 100 3.716 100
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L : Cultivated land in forest
O : Unstocked forest

W . Reserviour

A . Agriculture

U : Residence

D : Pinus densiflora
PR : Pinus rigida
PL : Larix leptolepis
H : Hardwood forest
M : Mixed forest

R : Rest land

Fig. 1. Land use map of Mt. Kuem-O in 1979.
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Fig. 2. Land use map of Mt. Kuem-O in 1988.

A74E 4 U2, hE olfEE BAFMRHR
BOAEHERY T R4 $dse FEL
W olshA 3] @ ol %

A4t B

2. HoMmiaE

D #iEEEst WEERAe] IR

TRAFCD) 2 127 D)o BAE 73
7l Hld Hu#EE 5 <& A5s D=a+
bCD, D=a+ bCD + cCD?  D=a + blogCD,
logD = loga + blogCD ¢] A2 Al &3}e] 7+ oln
M2 AN Folo] & 0] hehA At

E 4ol o3t #3572 Aol g F-test #
3} 2% AEfe YT R ghe Asiva) £
W, 2853 9 294%elMxe D=a-bCD+
oCD?, 27| charky e Geige
loga +blogCD2] 4] o] R?3te] %
ol D=a+bCDe #lo| cffs



BENEEE 7940 %,

1990#F 12K

393
Table 3. Change of land use by transition of forest type. unit ; ha
88yr{ Total Pinus Prinus Larix Hardwood| Mixed | Rest | Cultivated
79yr densiflora rigida leptolepis forest forest | land land
Total 3,471 830 175 11 748 1,482 214 11
P densiflora 100 50 13 35 2
P rigida 24 15 9
L. leptolepis 13 11 2
Hardwood 901 23 15 501 279 83
forest
Mixed forest 2,158 687 130 219 1,102 20
est land 243 70 15 52 106
Cultivated 12 1 11
land
Unstocked 20 13 4 3
forest
Table 4. Regression equation between D_B_H. and crown diameter .
Stand Regression equation R? F-Value
D=1.73123+3.43835CD 0.731 51.69*"
Pinus D=9.26439—-0.47502CD —0.27557CD? 0.739 25.50*"
densiflora D=-8.25092-17.2268211ogCD 0.702 44.67*"
logD=1.51789+0.881210gCD 0.703 45.06**
D=2.99235+3.39674CD 0.804 37.25**
Pinus D=3.40018+3.12613CD~0.04023CD* 0.804 26.62*"
rigida D=3.20786+9.73904logCD 0.747 41.35*"
logD=1.80211+0.71654logCD 0.810 59.73**
D=-14.22366 —78256CD 0.768 39.64%"
Larix D=0.08117+1.17306CD -0 .52248CD? 0.774 29.16""
leptolepis D=-34.68437 — 34.4032710gCD 0.743 51.90
logD=0.27941+1.65135logCD 0.799 71.56**
D=1.27966 + 0.5224CD 0.780 91.95"*
Hardwood D=0.98032~3.14761CD—0.00665CD? 0.780 44.22**
forest D=-9.41766 - 17.05668logCD 0.704 61.73*"
logD=1.38968 ~ 0.87982logCD 0.772 38.11**
D=9.65650 ~1.98798CD 0.639 68.97**
Mixed D=15.6090+0.12629CD -0.12806CD? 0.656 36.21**
forest D=0.19167 +12.35655110gCD 0.577 53.12*°
logD=2.12603 ~0.528811logCD 0.537 45.23**
D:d.b.h., CD: crown diameter
** : significant at the 1% level
Table 5. Regression equation for D. B H.
Stand Regression equation R?
Pinus densiflora D=1.73123+3.43835CD 0.73
Pinus rigida D=12.99235+3.39674CD 0.80
Larix leptolepis D=-14.22366~6.78256 CD 0.77
Hardwood forest D=1.27966+3.05224 CD 0.78
Mixed forest D=9.6565—-1.98798CD 0.64

D:d.b.h. CD: crown diameter
BEENHER o A& Agddchd 5. o 2V g
Spurr (1948), Ferree(1958), 71 (1961) 3 < %38}
9}, bD - cD?,

H=a-blogD,

$1244¢ 737 $ls) H=a-bD, H=a-
logH =loga ~ blogD 2]
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Table 6, Height curve equation.

S &5 Mol REFIRL B Maitigel kel BT BR

Stand regression equation R? F-value
H=8.52602+0.23770D 0.624 31.51**
Pinus H=5.14493 +0.58621D-0.00844D* 0.644 16.32**
densiflora H=-0.70225+4.71844logD 0.642 34.01%*
logH=1.50117+0.36387logD 0.649 35.10"°
H=5.43878+0.18446D 0.516 14.94*"
Pinus H=1.82707 +0.69657D-0.01680D* 0.617 10.48**
rigida H=0.84630+2.75968logD 0.577 19.08**
logH=1.13451+0.36071logD 0.578 19.19**
H=2.10069+0.51717D 0.906 173.22**
Larix H=-2.93363+1.01043D-0.01029° 0.925 104.62**
leptolepis H=-20.24713+11.23177%%0gD 0.915 193.15**
logH=-0.05732 ~0.86167logD 0.943 298.54**
H=6.33748-0.30218D 0.828 125.53**
Hardwood H=7.32028+0.20357D+0.00213D* 0.831 61.67"
forest H=-4.89518+5.94065logD 0.776 90.24**
logH=1.14422+0.46386logD 0.811 111.32**
H=1.36982+0.49578D 0.618 63.04**
Mixed H=-1.35693-+0.74249D-0.00516D* 0.620 31.03**
forest H=-21.97521+11.20793logD 0.616 62.69**
logH=-0.40828+0.93965logD 0.588 55.67*"
H: height D:db.h

** - significant at the 1% level
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Table 7. Regression equation for height .
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Stand Height curve equation R?

Pinus densiflora logH =1.50117+0.36387logD 0.65
Pinus rigida H=1.82707+0.69657D-0.0168D 0.62
Larix leptolepis logH=-0.05732+0.86167logD 0.94
Hardwood forest H=7.32028+0.20357D+ 0.00212D 0.83
Mixed forest H=-1.35693+0.74249D-0.00519D 0.62

H :height D:d.b.h.
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Table 8. Standing volume in 1979 and 1988. unit : m?
1979 1988 Growth Annual
¢ .

Stand Standing volume Standing volume percentage increment

volme per ha volume per ha (%) (m?*/ha/yr)
Pinus densiflora 282.15 28.215 35,501.59 42.773 5.16 1, 456
Pinus rigida 1,045.27 43.553 11, 030.78 63.033 4.47 1.948
Larix leptolepis 929.19 71, 476 1, 226.83 111.530 5.60 4.005
Hardwood forest 26,185.76 29.063 26, 837.49 35.879 2.35 0.682
Mixed forest 55, 594.40 25.276 69, 990.41 47.227 8.68 2.195
TOTAL 84,036.77 26, 294 144, 587.10 44.543 6.94 1.825

Table 9. Volume, Growth percentage of and Annual increment in Kyoung-buk province.*

ha per volume Growth Annual
percentage increment
Stand 1980 (%) {m/ha/yr
Coniferous 17.88 28.30 7.28 1.30
forest
Hardwood 23.65 33.62 5.27 1.25
forest
Mixed 11.90 28.12 17.04 2.03
forest
TOTAL 15.77 28.67 12.60 1.99
* Forest Inventory Report published by Forestry Research Institute.
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