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Comparison of Beta and Weibull Functions for the Estimation of

Diameter Distributions in Plantation and Natural Stand"

Man Yong Shin? - Dong-—Jun Chung3

2 %
B d7E ATYH AWM Beta R Weibull #49 AARE 34 58 AARA.
4 A4Ye WHoE 27 Beta 9

ol fdtd I9d% AFEH} AvFe IUYFr £
Weibull &9 AZEE 454 L 025532 Kolmogorov-Smirnov £ 4 2o ¢]3te]
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ABSTRACT

This study was conducted to verify the capability of Beta and Weibull functions for the
estimation of diameter distribution in planatations and natural stands. Data were collected
and classified into 4 different types; larch plantation, natural mixed stand of pine and oak,
pines in upper story of the natural stand, and oaks in lower story of the natural stand. The
goodness of fit test was conducted by Kolmogorov-Smirnov statistic.

Both Beta and Weibull functions showed efficient estimation of diameter distribution in
larch plantation and pines in upper story of the natural stand. On the other hand, in natural
mixed stand, only Weibull function probvided good estimation of diameter distribution. Also,
it was concluded that only Beta function fited well to the diameter distribution of oaks in
lower story of the natural stand. These results not only give a proof of Weibull function’s

efficiency, but provide the possibility of Beta function. Especially, Beta function is superior to

! <4 19979 109 6% Received on October 6, 1997.

2 zogatw Adgstgst APxk98 5} Department of Forest Resources, College of Forest Science,
Kookmin Univ., Seoul 136-702, Korea.

3 AEoen APAYH}sAF A Institute of Life Resource Science, Kyunghee Univ., Suwon 449-701,
Korea.
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Weibull function in the estimation of diameter distributions except for natural mixed stand.
This means that Beta function might provide precise estimation in diameter distribution model

even though it has some listircted conditions.

Key words @ Diameter distribution, Beta function, Weibull function, stand types
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Studies on Estimation of Stand Form Factor for Red Pine (Pinus
densiflora S. et Z.) Stands!

( Focusing on Stands in Kangwon Province )

Jeong Weon Seo?

L )

Seuve) LEE 59 2UF(Pinus densiflora S. et Z)RARMA Mgt 10, 1291 Vi
B ASE ez, B, AA, AA, I, AE, AH, 99, 34, 9F, £H, F3AYG F F1
M AY 60Mxe EEAE AABHS 7‘*}’* A8 FolAM MOMEETFE o8, o HER
S =&3t9 AE MeAdE HAESY, ¥F AR Ao &Y KOME HER Z1xAEE
ATE BHoz $IyPP A7 AES gosld oS3 2o,

1. MOTZESE MOMERETA RO THlEER, WOTFEaEE, Wis, had B, Bimsss,
MRS, #hoRS] HmiEcte] BHA S ANBAASTE B4 A, JETAAAR} FAA #5H
FHfEmER, KoPulE, KoRkE7E KoBEe 718 28 938 e KoMBRRTE
5&‘5 = At

. ARPFFAN] mds AAS F, l‘i’i-’f—’i‘."ﬂ/ﬁb Z?ﬁﬁﬁl%(% Ko TFHlEERe R
E—W?’} 2dEo], 2MFAANE ROFLREER, KOUKEE BIBKE o838 ZdEo] A%

1o Afstdon, Koy FLlEER, Ko TaisE, ﬂ(‘/}?f? e BIEHME o83 WS
°ﬂ/‘1t 2749 Rdo] B MA7E HY3 oz APHAT
Wada®5 ¢ Yamamoto¥+E o4, MOF¥HREELY HKOTLHEES SYPAFE AL31d
AT dRYFFAAS AASAY. FIHA A BT Kk 2289

3 REY AT FoA BES] EHEREY A F-value, R-square’} 2 FH AL 7+ @2
H4 S A AR, FFRAEHERANME BE7F 22 YamamotoF524S At MoHlks
RS AT. 72t oS Al o) &3 4 g

Y=1.2773+0.0550/d

Y=0.5674-0.0136d+0.0059fh2

JZ o r>
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Y=0.4434+0.0024d-0.0469h+0.0966fh

Y = 1.6588 - h0.0186/d0.4730

4 EREERS $94¢ BIORETHEOD BED AT, 145N, 2454, 3540 RdS
o EFEEC} BES) AR RIS, HERSY AEMS SHANOZ BET A% A
BOKEE 1%2 1= FEMC AU webs BED MAOBBHEREE EEY HEkko)
SEEEE

5. 1854, 2854, 3854, YamamotoB549] W& HES Hetatr] 913
st A8 HEERS TS oA HNE HoTEe viud A3 429 9
EUMES RAor, HEKS S TRE omEste BEsHEdA Jebd Axl o] i
EXE BF LEMEMGEIT 082~092 A Jelsn, T3 EIEREE 0004~001322 27
e

6. YEFTFEZA o] &R AdVFFFHAY HWEEES BESHY) Astd T-testE AN 2
I AREEZ AAeH, KE BF 8PS FHA 0 & 15T Ho2 daHd

ABSTRACT

This study was carried out to provide the basic data required for estimating the volume of
red pine (Pinus densiflora S. et Z.) stands in Kangwon Province in Korea. From the selected
eleven study areas, including Chunchon, Inje, Yangyang, Hongchon, Kangnung, Heongsong,
Pyongchang, Samchok, Chongson, Wonju and Yongwol in Kangwon Province, the 60 sample
plots were located in each place with Site Index of 10 and 12, and average stand age class
IV and all plots were surveyed. By using the stand factors surveyed in those plots, the
equation for estimating the stand form factor was developed and its performance was
compared with those of widely-used stand form factor equations. The stand form factor and
resulting equations were also examined and the following results were obtained.

1. The relationship between stand form factor and relevant factor, such as average stand
diameter(D), average stand height(H), average stand age(A), basal area per hectare(G), basal
area height(GH), stand form height(FH) and distance of stem(Di), was analyzed through
calculating partial correlation coefficients by utilizing correlation analysis. The factors
statistically contributing to the stand form factor were average stand diameter, average stand
height and stand form height.

2. The equations by linear function showed the lowest standard error of residuals and the
highest R-square and F-value. For the one-variable stand form factor equation, average
stand diameter was preferred and for the two-variable stand form factor equation, average
stand diameter and stand form height were preferred. For the three-variable stand form factor
equation, average stand diameter, average stand height and stand form height were considered
to be appropriate for meeting the selection standard. The selected stand form factor equation,
as independent variable, average stand diameter and average stand height was proved to be
appropriate to meet convergence by Wada function and Yamamoto function. For the two
equations showed all the lowest residual-value, they were considered to be appropriate for
estimating stand form factor.

3. For the construction of stand form factor tables, the optimum equations were choosen
among them, which showed the lowest standard error of residuals and the highest R-square
and F-value. The equations used for stand form factor tables were as follows. :

Y=1.2773+0.0550/d
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Y=0.5674-0.0136d+0.0059fh2

Y=0.4434+0.0024d-0.0469h+0.0966fh

Y = 1.6588 - h0.0186/d0.4730

4. The test of goodness of fit of selected stand form factor equations from each equation
model was carried out by analyzing to regression coefficients by least-square method and
analysis of variance. Therefore, the selected stand form factor equations were considered to
be statistically significant.

5. The relationship between estimated value and actual value was Y=bX, where b constants
approached nearly 1.0 and there were no significant differences between them. The multiple
correlation coefficient of the estimated equations ranged from 0.82 to 0.99 and regression
coefficient was statistically significant.

6. When the stand form factor table was used in practice, the percentage of estimated error
on stand form factor table ranged from 1.75% to 6.04%.

FAAC gF ERHE 7=, xR GF =AY AEAT!
o] $-@?, Mg’ wga

A Study on Developing the Survey Method of Structure, Density and
Diversity by Spatial Index in Mixed Stand!

Woo-Kyun Leez, Man-Yong Shin3, Sang-Won Bae'
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ABSTRACT

This study was performed to present the optimal number of trees and sample plots in
distance sampling method for efficient estimation of structure, density and diversity in mixed
stands. For that, error rates of distance sampling method were estimated by comparison on
differences between indices from the 0.24ha population and those from the simulation analysis,
in which 1 to 100 number of sample plots are selected by random sampling from the
population and 1 to 10 number of sample trees are surveyed in a selected plot. Based on
these error rates, optimal number of sample plots and trees in distance sampling method were
derived.

While the 4-tree sampling method showed good performances in common for estimating
Gadow'’s structure and mingling index, shannon’s diversity index and number of stems per
ha, the 6-tree sampling method was proved to be suitable for estimating stand density based
on Hegyi’'s competition index. In this case, 40-80 sample plots per ha (16-11m distance
between sample plots) should be surveyed in order to sustain 10 % error

Key words : distance sampling method, structure, density, diversity, mixed stand

AASEILZAE AR R EA A 2 (FIAS1.5)7] 2

Development of a Forest Information Analysis System(FIAS1.5) for
Position Dependent Forest Surveyl

Woo-Kyun Leez, Se—Joon Dokoz, Woo-Hyuk ByunZ

2 o

& A7 AARaa Plgez 248 EEEAAEE Ggetd 2498 £ A AAFEA
YRS AELZENNE AYHDA FUIU FIASE 998 A2de Foed WA
= ALAson BUEE13 DOSAALA £94 + .

FIASE A2 em | 24 9PEE RQBARE, BHS 98 Fde AdsE Iy
Ry 23 BAL Adst FARARE, FAATRE EYSE YRR TR U0

BAREe 27 4%, 34, 7= G4, 9% % 24T 2yoz 7Y & At 4R
BlAE Fu4%, £3, AAAS, ha® B - 90A - A2, 23443 FuAAR) AAE

A, Fat FuAAe AR 5& AT F Avh BAAF FRAME Hegyi, Martin-Ek,
Alemdag, Lorimer, Daniels, Spurr 59 @2x99 Z718] &2 QA 52} Reineke?] U&EEAF,
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HEDAF, 4B 53 22 JEAYDY BARNFE F3Y F Ut RTFEASF FEAA
= Gadow® A 2 ZFH QEFTEAFY LorenzR Ao 2A% YEFZAFI FHE F
At FUFAAS BEGAME Gadow, Shannon, Simpson L Hille) d¥AAFE v Esd F
R, FAE, FLE 5 FAHE F£ Ut JAFEEY FRAAME  Clak-Evans,
Ludwig-Reynolds, Johnson-Zimmer %9 A4+E AT 4 o, adZvwiNe F12347
25479 JAEHAY, FuJAe FJARAEAY, MAL) FBAXE, AZLE T& 2YP=
2 944 F Atk

ABSTRACT

This study was performed to develop a software in which sampling data measured by
position dependent forest survey could be analyzed in various way. The system named as
FIAS(Forest Information Analysis System) was developed with pull-down menu system and
can be run in DOS operating system of IBM compatible PC.

FIAS is composed of the file management part in which data could be input and corrected,
the file selection part in which one file can be selected for analysis, the file analysis part in
which various analysis is performed and the output part in which several analysis results
could be output in monitor, file or printer.

The analysis part is composed of 6 modules such as growth, competition, structure,
diversity, aggregation, graphic. In “growth” module, several growth factors such as mean dbh
and height, site index, stem no. per ha, basal area and volume per ha, could be estimated and
regression analysis between dbh and diameter at 0.2m, between height and dbh, could be also
performed. In “competition” module, tree-level size ratio competition indices proposed by
Hegyi, Martin and Ek, Alemdag, Lorimer, Daniels, Spurr as well as stand-level competition
indices such as Reineke’s SDI, RSI and stocking could be estimated. In ”structure” module,
horizontal and vertical spatial structure indices by Gadow, structure index based on Lorenz
curve could be processed. In “diversity” module, various diversity indices by Gadow,
Shannon, Simpson and Hill, and also richness, evenness, important indices could be
estimated. In "aggregation” module, aggregation indices by Clack-Evans, Ludwig-Reynolds
and Johnson-Zimmer could be estimated. In "graphic” module, relation between dbh and
diameter at 0.2m, height-dbh curve, position map of individual trees and dbh-class distribution
could be graphically displayed.

Key words: software, position dependent survey, growth, competition, structure, diversity,
aggregation, graphic
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A Study on competition status in mixed stands of Pinus
densiflora-Quercus variabilis by using the competition Indices’

Dong Jun Chung® - Jong Lak Lee®

8 o

 ATdAE aF-23UF E5dd Aol ZF ARE(E, A, @) dARA we &
4 ZARAE FHAA A o8 A5t AP AAFEZAE AN, 2AE x};a:
AAEER 12709 BAA G A g3te], FHE FAAF 9 F44 2L FNEAS
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Fd 2RUT A gFe) HAHozRE FAHor FIEE 9us: Aotk Schitzet
Hegyidl ZAAF 9ste F4% FTUAAAME 2UuFg 23UFE 27 FHEo=2 A
T AFE F£F FE Qlo] F38 FAANFE v A3, %"J\%%% FAE A BAlEZE O
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ABSTRACT

This study aimed to reveal the competition status in mixed stands of Pinus
densiflora-Quercus variabilis by using the competition indices by slope exposition. For this,
position-dependent data were collected and applied to 12 different competition indices. Based
on the estimated competition indices, both intraspecific competition and interspecific
competition were investigated by slope exposition(N, W, S).

In intraspecific competition, eleven competition indeces were increasing from north to
south-facing slope exposition. This means that competition pressure of Quercus variabilis
over Pinus densiflora was increasing from north to south-facing slope. This trend is also
proved by the analysis of interspecific competition. Comparison of shiitz and Hegyi's
competition indices shows that two species have contrary tendency in terms of competition by
slope exposition. Quercus variabilis strongly gives competition pressure to Pinus densiflora in

1 A4 19979 119 25%9 Received on November 25. 1997.

2 At AEAAFH8tA A Institute of Life Resource Science, Kyunghee Univ., Suwon 449-701,
Korea.

3 A gistn A3t 43t3 Department of Forestry, College of Industry, Kyunghee Univ., Suwon
449-701, Korea.
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south—facing slope.

By the analysis of relationship between periodic annual increment(PAI) for recent ten years
and Daniel’s and Hegyi's competetion indices by slope exposition, there exists inverse
correlation between PAI and competetion indices. PAI of Pinus densiflora is clearly high in
south-facing slope rather than in north-facing slope. This represents that Quercus variabilis
has strong competiveness over Pinus densiflora in south-facing slope. As a result, significnat
tending practice should be applied to each stand based on the competition status.

Key words : Competition indices, mixed stand, periodic annual increment, Pinus densiflora,

Quercus variabilis
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Biomass of 35 Years Old Pinus koraiensis Plantation in Pochon,

Kyunggi-Do'

Kyeong Hak Leez, Young Gyo Chung2 and Yeong Mo Son®
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ABSTRACT

This study was carried out to investigate the biomass of trees and stand and to find an
efficient way to collect sample materials for estimating biomass of trees in 35 years old
Pinus koraiensis plantation. Modified Urich II method in collecting sample trees was used to

' g% 19974F 10H 30H, Received on October 30, 1997
2 B¥EWISeB:  Forestry Research Institute, Seoul 130-012, Korea.
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compare biomass of trees by crown class and to estimate biomass of a stand. The study area
was located in Kwangnung Experimental Forest, Pochon, Kyunggi-Do. Dominant tree showed
more biomass allocation proportion to branch and higher specific gravity of a stem than
co-dominant tree and recessive tree. Total aboveground biomass of the stand was 109.2
ton/ha, of which, stem was 64.9%, branch 23.1%, and foliage 12.0%. Foliage biomass showed
its maximum allocation at three—fourth part of total height in trees and stand. In stem of
trees, sample material in the part of 20%-30% in relative height showed mean ratio of dry
weight to green weight. In branch, sample material in the middle of its distribution range in
height did. These parts could be, therefore, collected as sample materials representing the
components.

Key words;, Biomass, Pinus Koraiensis, Urich II method, sample material, specific gravity
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An Evaluation of Three Crown-based Functions for Predicting Tree

Growth in Temperate Hardwood Forests!
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ABSTRACT

Three different crown-based individual-tree basal area increment functions were developed
and evaluated for Acer saccharum, Fraxinus americana, and Tilia americana in temperate
deciduous forests of the Great Lakes region in North America. The three different model
forms (multiple linear regression, modified Chapman-Richards and modified STEMS) were
compared for predictive accuracy. Their models had similar predictive accuracy, with a root
mean square error for basal area increment of 6-9 cm2/yr. Several validation measures for
predicted basal area increment were evaluated in the models using independent data sets.
The test for model bias (simultaneous F-test for slope = 1 and intercept = 0 for fit of
observed vs. predicted values) showed no significant bias, and model efficiency (EF) revealed
good fits for all models and species.

Long-term projections of basal area increment and stem diameter at 1.37 m (dbh), were
made over a period of 300 years for dominant-codominant sugar maple trees and compared
with observed data. There was no evidence of asymptotic cumulative diameter growth in
any species, either in the data set or in simulations. The theoretical advantage of the
Chapman-Richards model in simulating asymptotic diameter growth was therefore not
apparent in this data set since asymptotic growth was not observed over an age range of
50-300 years. The three alternative crown-based models appear equally suitable for
forecasting general population features over a long period of time, even into the old-growth
stages.

Key words: Basal area growth, Crown-based model, Multiple linear regression, Modified
STEMS, Modified Chapman-Richards
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ABSTRACT

The objective of this study is to find a precise and economic stocking inventory method
among four sampling methods (random sampling, line plot sampling, lattice plot sampling, and
sub-sampling) by the comparison and of process and precision on the basis complete
enumeration method.

The study was carried out in a deciduous forest which is 30ha area and located in
Hongchon province.

The conclusions are follows ;

1. Variation coefficient in stocking of the forest was 29.0%. This forest, therefore, is
regarded to be stocked homogeneously.

2. Line plot sampling was the most precise method in estimating total volume and number
of trees of which the errors of estimation were 10.98% and 12.43%, respectively.

3. In inventory process time, line plot sampling took only 18.20% of the time required in
complete enumeration method. It was a little longer than that in sub-sampling which was
15.3% of that in complete enumeration method.

4. The sampling methods required only about one-fifth to complete enumeration method in
process time, so that they would be considered as effective statistical inventory methods.

5. In the survey, significant difference between population and 32 sampling points was not
shown, and also there was no significant difference between population and 4 sampling
methods.

6. Regarding the results collectively, sub-sampling was shorter in process time than other
sampling methods, but its error in estimation was too large to accept. On the other hand,
line-plot sampling showed short process time and high precision in volume estimation, and
moreover, it was simple and convenient to inventory with this method. Therefore, systematic
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sampling with line-plot method would be superior in stocking inventory of mountainous

forests in Korea.

key words . Random sampling, Line plot sampling, Lattice sampling, Sub-sampling,
Enumeration sampling.
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ABSTRACT
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We investigated the process of stand structure and growth for Pinus korariensis plantations
which had 6 continuous inventory data in permanent experimental plots during 1981-1997.
Various size distributions (diameter distribution, height distribution, and crown diameter
distribution) were made at each inventory year. They had typically normal distribution of an
even-aged stand. The more stand age increased, the more the diameter distribution gradually
spread out a wide bell-shape with less density of trees. The height distribution shifted clearly
to the right due to fast height growth. The crown diameter distribution also followed a
normal distribution in which crown diameter had narrow and overlapped width because of
irregular growth and crown closure. Natural mortality was also investigated during 10-17 of
stand age. Its annual mortality rate was less than 0.5%. As crown closure increased densely
in the stand, the rate of natural mortality increased.

In the process of crown development, the long-width and short-width of crown diameter
showed no difference when crowns of trees were not overlapped in the early stage, so the
crown shape was symmetric. However, as crown closure increased more and more in the
stand over time, the width of crown became to asymmetric. Crown competition factor, a
criterion of stand crown closure using total crown area, approached 124 at stand age 20. The
maximum of the crown competition factor was 234 at stand age 20. Crown diameter had
high correlation with diameter at breast height(r=0.75-0.88). The crown competition factor or
other crown-based variables could be used as a criterion for future thinning time and
intensity. The means of stem diameter, height, and crown diameter increased linearly with
stand age. Average periodic annual growth was investigated as 0.74cm/yr of diameter
growth, 52.4cm/yr of height growth, and 21.3cm/yr of crown growth. When the 1st thinning
was carried out with 21% removal of total trees at stand age 20, the thinning increased
height growth, but it decreased diameter growth and crown diameter had negative growth
instead.

Key words: Stand structure, Stand growth, Size distribution, Pinus koraiensis
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Ha7AGe 9% 7% Yty 2P ARE AT A5 FASAT. o8 A FAUEIE
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ABSTRACT

This study was carried out to understand the structure and density characteristic of natural
Quercus variabilis stand in Sangju area, which will provide with fundamental ecological and
silvicultural information for effective stand management. For that, relevant factors, such as
DBH., Height, trees/ha, and individuals of woody plant species from 36 sample
plots(10mx10m)of natural Quercus variabilis stand were estimated.

The IV(Importance Values) of Quercus species showed 289.54 at the tree layer. Quercus
variabilis was 253.67. It is thought that these species are the major tree species of Quercus
variabilis community. The IV of Quercus variabilis was 187.66 at the subtree layer. At this
layer Pinus densiflora was showed 4452. It means that dominance species changed from
Pinus densiflora to Q. variabilis.

In frequency distribution diagram of diameter classes of major tree species consisting of
Quercus variabilis community, those of both Quercus variabilis and Quercus spp.(Q serrata,
Q. aliena, Q. mongolica) showed reverse J-shaped types. From these results, it is estimated
that Q. variabilis and Q. spp. which are scattered in Q. variabilis community might be
maintained continuously.

And to make the diagram of stand density successfully from the stand density equations of
natural Quercus variabilis stand by mean overlay height and relative density index.

Key words : stand structure, stand density, Quercus variabilis
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Monitoring the land use type and forest vegetation changes using aerial
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photograph and GIS®
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ABSTRACT

In this study, land use type and forest vegetation changes in about 500ha mountain area
located in Kwangjugun, Kyonggi Province, Korea were monitored with help of
landscape-ecological approach using aerial photographs taken with scale 1:15,000 in 1974, 1980,
1992 and GIS tools. Land use and forest type of each year were classified through
interpreting the aerial photographs and were transferred to the topographical map with 1:5,000
scale. Maps of each year were scanned, vectorized using cadcore and digitalized with
Arc/Info. Corresponding attribute data consist of land use and forest type, age class and
crown closure were prepared also using Arc/Info. To analyze the natural reforestation
processes in marginal agricultural land where was once a rice fields with wet soil, terrestrial
inventories were performed in these reforested marginal land and neighbor forests. Vegetation
structures were analyzed from the importance value and the diversity index of each species
measured. Agricultural land area decreased from 21% in 1974 to 17% in 1992 while forests
area increased from 79% in 1974 to 81% in 1992, respectively. Wild grassland area resulted
from marginal agricultural land increased from 0.08% in 1974 to 0.53% in 1992. This wild
grassland is expected to be forested with time. Crown closure improved significantly. Sparse
stands decreased drastically from 31% in 1974 to 5% in 1992 while dense stands increased
from 36% in 1974 to 68% in 1992, respectively. Vegetation structure in reforested marginal
land stairs-styled, flat and wet was different from that of neighbor forests. In neighbor
forests, Quercus mongolica, Q. variabilis, Q. dentata, Prunus sargentii and Fraxinus
rhynchophylla appeared dominantly. In contrast, Acer ginnala, Salix koreensis and S.
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glandulosa were listed as the dominant species in reforested marginal land, where A. ginnala
was dominant understory species and S. koreensis, S. glandulosa were major overstory
species. In this case, vegetation characteristics of reforested marginal land were not influenced

by vegetation of neighbor forests.

Key words @ land use changes, forest vegetation changes, landscape ecology, vegetation
structures, importance value, diversity index, terrestrial inventories, aerial
photographs, GIS
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Influences of Temporal and Spatial Factors’
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ABSTRACT

This study was performed to develop a canopy projection model, considering influences of
temporal and spatial factors. First of all, a geometric model was designed to estimate canopy
projection surface with several independent variables such as temporal and spatial factors, and
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a computer program was developed for the model.

In order to test the model performance, in each 9 virtual sample plots with different spatial
characteristics, canopy projection surfaces were estimated at 12 levels of temporal factors
using a simulation method. And it is tested, if the estimated canopy projection areas is
coincident with given temporal and spatial factors.

As a result, it is showed that the canopy projection model developed in this study has high
performance in projecting the crown and canopy according to the spatial and temporal
influences. This canopy projection model is expected to make useful information for the
studies about the relationships between canopy projection and micro environmental changes in
forest stands.

key words: canopy projection model, temporal factors, spatial factors, micro environment
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ABSTRACT

This study was carried out to estimate the bark thickness and bark percent of Pinus
densiflora in Kangwon Province. The sample data were surveyed in Kangwon and Kyeongbuk
Province. From the sample trees, dbh, height and diameter by cross section height etc were
measured. As cross section height were high, the trend of bark thickness had decreased step
by step. The variation of bark thickness by cross section height had showed high in below
cross section height. As cross section height were high, the variation of bark thickness had
decreased, and it had showed to similar in 0.25 of relative height or more. In consideration of
bark thickness, bark thickness estimation equation was estimated with dbh, height and
diameter by cross section. It had showed very significant in fitness and reliability of
estimation coefficient. Bark volume by estimation equation had calculated at the rare of
volume outside bark and dbh. Bark volume percent of volume outside bark had showed high
to 20% level under 0.1m3 of volume and approximately 10% in 0.2m3 of volume. Bark percent
had showed approximately 8-10% in 0.2m3 of volume or more. Bark volume percent from dbh
had showed within the range of 18-8% by dbh class, and it had showed approximately 18%
in dbh class 6cm. With the increase of dbh class, bark volume percent had decreased quickly
and approximately 10% in 22cm of dbh class. Subsequently, bark volume percent had showed
approximately 8-1096.

Key words ; Bark thickness, Bark percent, Bark volume, Pinus densiflora.
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A Study on the Development Suitability Analysis of Forest Viewscape
by GIS!

—Centering around the eastern part of Mt. Chiri-
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viewscape estimates = 211.5268 - 0.0117=altitude - 0.0299*proximity to road with 4.0m width
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ABSTRACT

This study was carried out to find the suitability through estimating forest viewscape
development in application of the forest resources management by GIS(Geographic Information
System) centering around the eastern part of Mt. Chiri, and estimation factors calculated with
an IDRISI were consisted of 12 factors analyzed by computer simulation. The results obtained
are summarized as follows:

1. In forest viewscape assessment the highest value was between 345 and 350 of the
probable maximum value 396. It was occurred at five positions, (51, 100), (47, 44), (39, 34),
(55, 37), and (74, 63), but satisfactory area size. We obtained the suitability of forest
viewscape by grouping grid cells estimated with relative score such as category values and
factor weights; as the best suitable sites 3.00ha(more than 86% of the probable maxium
value), suitable sites 58.75ha(81~85%), marginal sites 1,544.00ha(66~80%), and unsuitable sites
1,622.00ha(less than 65%).
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2. The best suitable sites of forest viewscape reclassified above were discriminated about
four groups with their satisfied area and locations; the first group was situated from the
elevation of 700m above sea level to 950m in the southeast of Muchechigi falls, the second
was located below Changdan control office(657m) in Gyeongsang Nat'l, Univ.’s experimental
forest and the cells of this site were centered at the elevation of 620m, the third was
distributed at Paggatchangdan(about 500m). The last was located around Annaewon at the
elevation of 700m away from the others and showed smaller area than any other groups in
its scale. Among these four groups the last was only situated on the exterior of Mt. Chiri
national park.

3. The best suitable site was of the second group in which was distributed with mixed
stands, showed proximity to water within 200m, and also showed well aspect toward
southeast with the graceful figure of the mountain.

4. Analysis of variance with 1,282 point cells(for about 10% of the study area) chosen by
the method of stratified random sampling combining the strong geographic coverage of the
systematic scheme with the low potential for bias of the random scheme showed that
F-value(27,652.97) was significant at the 1% level of significance for differences between
forest viewscape image sampled and its factor images. Multi-regression equation estimated
was given by forest viewscape estimates = 211.5268 - 0.0117xaltitude - 0.0299*proximity to
road with 4.0m width - 0.0231*proximity to road with 1.5m - 0.0376*proximity to water -
0.0292#slope + 1.2534#stand age + 0.9569*crown density, which had the coefficient of
determination of 0.99#s,

5. In the best four suitable sites the best observation point was located near the southeast
of the Gyeongsang Nat'l. Univ.’s experimental forest with the best visual angle and the
largest

Key words : suitability, forest viewscape, forest resources management, GIS, proximity,
multi-regression, stratified random sampling, observation point view area
toward southeast.
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A Study on the Development of Crown Shape Functions for Some Main
’ Species Grown in Korea
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ABSTRACT

This study was conducted to develop crown shape functions of 5 coniferous species and
10 deciduous species which are main tree species grown in Korea. Estimation equations for
crown shape by species were developed by regression technique using data collected by the
method of crown photographs. The crown shape of each species was then compared with
those of other species by using t-test.

It was found that conifers have relatively high ratio of sun crown to total crown length
and have wider crown width than hardwoods. Among hardwoods, especially, Ulmus davidiana
var. japonica, Quercus mongolica, and Quercus variabilis have much wider crown width than
all coniferous species. However, other hardwoods have similar in crown width to conifers.
Similarity test of crown shape among species showed that Pinus densiflora is not
significantly different in crown shape from Betula costata, Cornus controversa, and Tilia
amurensis. It was also proved that the crown shape of Pinus koraiensis is similar to one of
Tilia amurensis. In addition, the test results indicated that the crown shapes of Abies
holophylla and Fraxinus rhynchophylla are not significantly different. However, the
relationships among rest species do not show any similarity of crown shape. These results
could be used to predict some information such as growth pattern and competition status of
each species in a stand.

Key words © Crown shape model, similarity test of crown shape, regression techniques, sun
crown ratio, method of crown photographs
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A Study on the Preparation of Stand Volume Table by Stand Form
Height for Red Pine Stands in Kangwon Provincel

Jeong Weon Seo’
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ABSTRACT

The purpose of this study is to present the method of stand volume estimation by
stand form height(F.H). The required data were obtained form 63 sample plots of plot
size 0.05ha in red pine(Pinus densiflora s. et z.)stands which were located in Kangwon
Province and related factors were measured actually.

The obtained results are summarized as follows :

1. For selecting the estimation between D.BH and F.H(Form height)) FH and
Volume respectively F-values, R-squares of 4 induced regression equations were compared.

2. In the relationship between D.B.H and F.H, the best fit equation were obtained from the
form of In FH=-—1.4042+1.1186xIn D.B.H.

3. In the relationship between FH and Volume, the best fit equation were
obtained from the form of V=44.2058+17.8949 F.H.

4. Significant differences between actual volume and estimated volume were not
shown, and estimated error rate calculated with the application of these stand volume table is
12.752% for Red Pine Forests.

D4 199993 32 Y Received on March, 1999
2 a9 Forestry Research Institute, Seoul, Korea
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Key words : Stand Volume Table, Stand Form Height, Red Pine.
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DBH-Growth model by competition index for Pinus koraiensis'*

Woo-Kyun Lee? - Jeong-Ho Seo? - Jae-Woo Hwang3 - Zin-Su Kim®
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R,/ =2.5722 - age "% . p 00 . gpp0318 . HeCr-02% (VMSE = 0059, R? = 057)

9 e HAFHoR 06me a7F A&E ez o Ao AREE Yl AFAF
(R2)E 0572 Yebgth 919 22 b8 z7o] oW AARY Fux73 2 $ASFIE F1
ARG FHF G WRE A 9B 2 AAAFY Frkd gsiNE FuARAG] E
setke YRR AE 2 dehlz Qo) FuARALN 2 AP BIHU.

§ AN $AZFIE dRHon FITHY $AZFRARE st &Y Rolm
o] ¥ AAzrelE YA F AWRBAL A Bk BN FAEFL(ho)E FHASFRHH
(do)oz dAS 2L Bds FA3Y 2L WP (RIS FE3HHT

=2.5553 - S0z g 000 . gpp 0302 . HeCT 0PN (V MSE = 0059, R? = 055)
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dbhiy,= dbh+2: 2 R

ABSTRACT

In this study, the relationship between competition index and tree-ring growth was

' 44 1999, Received on 1999
e P34 33  Dept. of Forest Resources and Environment, Korea University, Seoul
136-701 Korea (leewk@kuccnx.korea.ac.kr)

3 ggoista 2983} Dept. of Forest Resources, Yeungnam University, Kyoungsan 712-749 Korea
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analyzed and dbh growth model was prepared for Pinus koraiensis stands in Gapyoung-Gun,
Korea.

An annual radial growth model was prepared by analyzing the relationship between dbh
and competition index of individual trees. Annual radial growth was employed as a dependent
parameter in this model. Age and height of dominant tree, which estimate site quality, dbh
and Hegyi's competition index of individual trees were employed as independent parameters.
Several non-linear regression equations composed of above parameters were analyzed and
following annual radial growth model(Rh’) for individual trees was prepared:

R, =2.5722 - age "% . p 005 . gpp 036 . [oCr-02% (VMSE = 0059, R? = 057)

The coefficient of determination(R2) was 0.57. It coincided with a general growth principles
that dbh of individual trees and height of the dominant tree had a positive effect on radial
growth, and increase of age and competition index restrained radial growth if the others were
equal except one factor among four factors in it. Therefore, it was considered to be
appropriate as a annual radial growth model.

In general, height of the dominant tree was estimated from dbh of the dominant tree using
the hight-dbh curve equation. There was a positive correlation between these two factors, so
a new annual radial growth model(Rd’), in which height of the dominant tree was substituted
for dbh of the dominant tree(do), was prepared.

R/ =2.5553 - age 2. g 00X . gpp0-32 . HeCr=0®® (VMSE = 0059, R? = 055)

This new model in which dbh of dominant tree was employed as an independent parameter
was also coincided with the general growth principles. Then the dbh after n years could be
estimated by following equation which consist of the dbh at the present time and the sum of
annual radial growth for n years

itn—1
dbhi+n: dbhl+2‘ ; Rk
=1
Key words © competition index, tree-ring growth, Pinus Koraiensis, annual radial growth

model, dbh-growth model
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ABSTRACT

This study is to rationalize the forest management practice based upon the growth and
structure of pine-oak natural mixed forest stands in central part of South Korea. The growth
of stands, diameter distributions based on the Weibull function, mingling index and
dbh-defferentiation index estimated by a distance-dependency survey conducted for each slope
(north, west and south) are used to reveal the spatial structure of the mixed stand.

Pine trees revealed a slower growth as the slopes changed from north to west and from
west to south, whereas oak trees showed the opposite results. The diameter distributions of
two species in mixed stands on south slope clearly overlaps in large part, whereas pine
stands tend to more concentrate between the range of 30cm and 50cm on north slope than
oak stands do. The dbh-defferentiation index for first neighbor tree(DD1) showed 23~27% by
stand mean values. These results were little differentiation, i. e., nearly 75% of neighbor trees
belong to the same dbh-class of center-tree. Specially the DD1 values of oak showed 89~
96% by nearly same dbh-class with neighbor trees. Based upon the mean mingling index
value(MI) for all trees result that the mean mingling index values to 3rd tree(MI3) showed 6
T~T77% as 1~3 neighbor trees by other species from center-tree. The MI3 value of pine
showed 43~46% in all exposition as neighbor trees of oak, but the MI3 value of oak showed
only 33~40%. The results indicate that the competition pressure between pine and oak is
intensified within the mixed forest stand.

Key words : dbh-defferentiation index, Weibull function, mingling index, pine-oak mixed
natural forest stands, spatial Structur, competition
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Development of forest resources information system using forest type
map and GIS1*

Yun-Kyoung Kim® - Woo-Kyun Lee’
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ABSTRACT

In this study, forest resources information system based on geographic information system
was developed for the large—area forest management planning considering the real forest type
of forest type map. Basic data for forest resources information system were prepared by
digitizing forest type map, soil type map, topographic map and other thematic maps which are
needed for forest resources management. Data for terrain analysis and flow accumulation
were prepared using Digital Elevation Model(DEM). An user interface menu was designed
for users to easily use data or informations and query box was provided for support
decision-making. The forest resources information system developed in this study can be
helpful for planning large-area forest management and selecting optimal site for given
condition which is based on real forest type.

Key words : forest resources information system, geographic information system, forest type
map
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Correction of Topographic Effects on Landsat TM Imagery for Forest
Type Classification in Mountainous Areal!
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ABSTRACT

To improve the accuracy of forest type classification in mountainous area topographic
normalization’s methods were applied to Landsat TM imagery. The results of applied methods
- Statistic-empirical correction, Minnaert correction, C-correction, and 2-stage Correction -
were evaluated visually and statistically. Forest type classification by maximum likelihood
classifier were performed to confirm the improvement on classification with topographically
corrected data. Lastly, advantages and disadvantages of the applied methods were discussed.

Key words : Topographic Effect, Landsat TM, Forest Type Classification

Ao 19999 62 4 Received on June, 1999

Institute for Forest Management and Yield Science, University Goettingen, D-37075, Buesgenweg 5,
Goettingen, Germany(hcho@gwdg.de)

e Usn AE2A03 7433 Department of Forest Resources and Environment, Korea University,
Seoul, 136-701 Korea(leewk@kuconx.korea.ac.kr)

* B =R a3ty SYATHY(DFGY = F=ATF(985-0600-005-2) APz g A+Z
e 954

®

w



32 @=2bgEAges]A] 1. 2009

Derivation of Basal Area Projection Equation for Forest Plantation!

Sang-Hyun Lee?
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ABSTRACT

Douglas—fir(Pseudotsuga menziesii Mirb. Franco) is highly regarded as a commercial timber
species throughout the world in part due to its fast growth relative to many other species. In
this study, basal area per hectare equation for Douglas-fir plantations in Nelson of New
Zealand has been developed based on repeated measurement permanent sample plots data sets.
The function was developed using the difference equation method, and various
sigmoid-shaped projection equations were used. Parameter estimation were obtained by
non-linear routine of the SAS. As a result, of the functions tested a variant of the
Schumacher polymorphic function including altitude as a predictor variable showed the higher
precision of the fitting. The results indicate that altitude of the sea level is positively
correlated with basal area growth.

Key words : basal area, difference equation, Schumacher function, altitude
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Dynamic growth and management model for Pinus koraiensis stand in

Gapyoung-Gun'*
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ABSTRACT

In this study, the relationship between growth factors for Pinus koraiensis stands in
Gapuoung-Gun was analyzed and dynamic growth and management model was prepared.

A total of 62 sample plots was surveyed in which dbh and height of individual trees was
stem number per ha, mean basal area per ha and volume per ha were estimated. Several
regression equations between growth factors were derived using NLIN and REG procedure of
SAS, and dynamic growth and management model in which the equations were interactively
linked, was prepared for prediction of stand growth and yield, under different management
regime.

Prediction of stand growth with the model showed that the dynamic growth and
management model was coincided with a general growth principles. The dynamic growth and
management model was considered adequate to predicting growth and yield of stand. In
practice, the dynamic growth and management model can be applied to prediction the growth
and development of stand for various forest treatments, and to making decision in forest
management.
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Key words : dynamic growth and management model, thinning cycle, thinning intensity,
stand growth and yield, forest treatments, decision-making in forest
management

Stand Table Projectiong ©]&& AT HEA 9 AZF 4=
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Growth Prediction in Permanent Sample Plots using Stand Table
Projection’

Yeong Mo Son?, Dai Kyun Rho? Gee Su Kong? Woo Bum Sim? Chong Chan Kim?,
Su An Seo?, and Man Yong Shin®
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ABSTRACT

This study was conducted to investigate stand growth with ingrowth and upgrowth and to
predict future stand growth by using stand table projection in permanent sample plots. By the
application of growth ration index, DBH class moves up one step upgrowth in most DBH
classes, and two step upgrowth in 20cm of DBH class. The optimum height model for height
estimation is log linear form and the equation is developed as
Height=-0.7800+4.4611In(DBH)(R?=0.78). Mortality function is also developed as M =

1

1 T ex 3922862 + 228.00557475A — 0.1494711 DBH) and its fitness index is 0.90, which means that the
Xp

mortality equation fits relatively well to the sample data. From the analysis of DBH class
movement and mortality, the current stand volume of 63.2m%ha in the permanent sample plot
is predicted to grow up to 80.4m3/ha after 10 years

1 %<4 20006 32 ¥ Received on March, 2000
2 JAATFY AP AT Dept. of Forest Resources Inventory, Korea Forest Research Institute, Seoul,
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key words : ingrowth, upgrowth, growth ratio index, mortality function, future growth

Prediction of Height Growth and Derivation Site Index Equation!

Sang Hyun Lee?
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ABSTRACT

Dougls—fir (pseudotsuga menziesii Mirb. Franco) ranks as the second most important
plantation tree species after radiata pine in New Zealand. Site index equations to derive site
index curves for Douglas—fir plantations have been developed based on mid-term repeated
measurement data sets, then site index family curves ( base age 40 years) sere developed.
The function was developed by algebraic difference equation method. Of the projection
Functions tested, Hossfeld polymorphic equation showed the higher precision of the fitting.
Ninety-five percent of the observations used to fit model could be predicted within +1.4m of
the actual values. Polymorphic family of site index curves, hence, which reflect different
shapes for the different site index classes. were derived from the Hossfeld equation.

Key words : Hossfeld function, site index equation, site index family curves, medium

measurement cycles.
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Development of a Computer Program for Calculation Topographic Index
with GIS!

Joon-Hak Lee? and Woo-Kyun Lee?

2 9%

2 A7 E 339 FAXEABDEM)E e filgoez ‘tf"/q st A PYAFE Aste
T39S NEeiuch B AFos MdE APAFALL T2 032 PC-Windows 7]‘ﬂF oA &
94 3t==E Visual Basic &2 —V\*E]?\i"' J&y ABE ESRI)\]-"ﬂ’“I A&stE GISE GRIDEE
o] ASCI FejAta sl 58] 7153852 sk o AahES AHEe B Z2 a3 A8
£ #3798 HA A %E?ﬁ g el S fepEor AMND AR S vn
g A3, o febdel v fAEET APE A wgste AoR FAHPY I, B

s2age olgdtel 44 A Ao ABAFE AL BoA A A 1 PaAAE & =
298 8B AYATY A AruE A T + ANk w, , AN e
Aol f312 AFEE Yguls AYASE EFFR FOE

FolA ALE AYAS Z2IPE GIS7IEE o8 IYYAP 'Er 59 a7 2ed

|

-

ABSTRACT

In this study, a computer program for calculating topographic index based on Digital
Elevation Model(DEM) and multiple flow direction method was developed. The program was
design in the way that it’s input and output file format is compatible to ASCII format of
ESRI's GRID module for GIS, It was made with Visual Basic and can be used under
MS-Windows on personal Computer.

Two kinds of topography was used for testing the program. The ideal topographic model of
corn form was tested to validate the multiple flow direction method used for calculating
topographic index in the program. AS a result, multiple flow method shows better
performance than single flow method for calculating topographic index. The test of the
program with real topographic data showed that the program can be well applicable to the
real topographic site.

Topographic index or wetness index, which implies the concentration of water flow in
topographic site with various aspect, height and slope, is closely related to the spatial
distribution of soil moisture. Accordingly the program for calculating topographic index can
apply to studies on classification of forest site type with GIS.

1 4 2000d 62 < Received on June, 2000
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key words : topographic index, wetness index, multiple flow method, DEM, GIS, forest site
type
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A Study on Method of Construction Geographic Information System for
Sustainable Forest Resource Management!

-Case Study on the Geo-san Experiment Forest of Kon-kuk University—

Kwang Bae Yoon? and Eun Jin Jun?
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ABSTRACT

This study was tried to find the method of GIS data base construction to establish the
sustainable forest resources management with GIS Technique for the experimental Forests of
Kon-kuk University, Which adopt various thematic maps and forest survey records based on
the compartments and sub-compartments, basic data for GIS forest resource management
system were prepared using the digital map with ARC/INFO S/W.

The total number of graves are 112, which covers the area as much as 8914m® in Geo-san
Experimental Foerst.

For intensive management, the forest area units were divided with 2 compartment and 28
sub-compartments. The area of one compartment was 63.5ha and the other was 82.5ha, and
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the mean area of the sub-compartment was about 5 ha. Forest road at the length of 2.1km

was constructed in 1999.

Key words : GIS, Thematic map, Digital map
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Estimation Method of the Disk Area in Stem Analysis'

Chul-Chul Song?, Woo-Kyun Lee? and Bo-Young Ham?
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ABSTRACT

This study was performed to increase accuracy in calculation of the disk area accompanied
to stem analysis, For that, mean calculation methods and selection methods of the radii to be
measured were tested.

Cross-sectional shapes of tree stems were classified as 3 types, to those geometric models
were assigned. Using a computer simulation technique based on the models, simulated
cross-sectional stem disks with various shapes and eccentric piths were created and used to
calculated areas were compared to find the best method in mean calculation and selection of
the radii to be measured.

As the results, quadratic mean showed the best performance in mean calculation and the
selection of the right-angled 4 radii at 22.0. clockwise from the longest radius resulted in

the most accurate calculation of disk area.

Key words : disk area, stem analysis, cross-sectional stem disk, eccentric pith quadratic mean
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Prediction of Survival in Loblolly Pine Plantations Infected with
Fusiform Rust'

Young-Jin Lee?
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xR g

ABSTRACT

Repeated measurement of 1,035 permanent sub-plots in loblolly pine(Pinus taeda L.)
plantations were used to develop survival prediction equations for predicting future number of
planted loblolly pine trees.

On the average, about 10 percent of the loblolly pines had a stem cankers due to fusiform
rust (Cronartium quercuum [Berk.] Miyabe ex Shirai f. sp. fusiforme) incidence. Stand level
survival prediction model was developed that incorporated the incidence of fusiform rust and
allowed the transition paths of trees from and uninfected stage to an infected stage.

Predicted total surviving number of trees is obtained by adding together the predicted
number of infected and uninfected trees.

Key words © Pinus taeda, stand level survival prediction, fusiform rust disease
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Comparison and Validation of Basal Area Growth Functions using

Crown Variables in Northern Hardwoods'

Jung Kee Choi*
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ABSTRACT

Individual-tree basal area growth for Acer saccharum, Fraxinus americana, and Tilia
americana was studied in mature and old-growth northern hardwoods in North America. Data
were collected from 382 sample trees ranging in age from 17-311 years. Individual-tree basal
area growth equations were also developed and evaluated for the three species. Independent
variables included diameter-based variables and crown-based variables resulted in minimal
improvement in model accuracy except for white ash. A variety of different variables for
measuring crowding or competition were all about equally useful, and no one competition
variable was clearly superior. Several validation measures for predicted basal area increment
were evaluated in the best diameter-based and crown-based models using independent data
sets. The test for model bias (simultaneous F-test for slope = 1 and intercept = 0 for fit of
observed vs. predicted values) showed no significant bias, and model efficiency (EF) revealed

good fits for all models and species.

Key words @ Diameter variable, Crown variables, Basal area growth, Validation, Northern
hardwoods
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Percentile-based Weibull Diameter Distribution and Yield Prediction
Models for Unthinned Slash Pine Plantations’

Young Jin Lee?
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ABSTRACT

Growth and yield models describing diameter distribution have been widely used in forest
management for making appropriate management decisions on forestry operations. Prediction
equations for percentiles of diameter distribution and a parameter recovery procedure for the
Weibull distribution function based on four percentile equations were applied to develop
diameter distribution of even-aged unthinned slash (Pinus elliottii Engelm.) pine stands and
yield prediction model. Four percentiles of the cumulative diameter distribution were predicted
as a function of the principal stand characteristics such as plantation age, site index, and
stand density. Individual tree height prediction equations were developed for the calculation of
yields by diameter class. This percentile-based Weibull diameter distribution and yield
prediction system will be useful in updating forest inventories for the long-term forest
management planning and in evaluating forest investment opportunities. It is available as a
user—friendly computer program that can calculate expected yields by diameter class.

Key words : Pinus elliotii, three-parameter Weibull distribution, percentiles, parameter
recovery, yield and growth model
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Prediction of Successional Trend in Mixed Forest of Pinus

densiflora-Quercus mongolica by Markov chain’

Dong Geun Kim? Kwan Ho Bae?, and Jeong Weon Seo”
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ABSTRACT

This study was performed to predict successional trend in mixed stands of Pinus
densiflora-Quercus mongolica by Markov model. To achieve this purpose, data of tree species
composition ratio were collected in 15 Sample plots(0.05ha) at 10-year intervals during
1988-1998 year which in Sangju and Kimcheon areas and classified 3 stand types;

Pinus densiflora, Pinus densiflora-Quercus mongolica and Quercus mongolica stand.

In this study, mathematical theory of Markov chain Matrices of transition probabilities from
one species to other was calculated by stand types and predicted the ratio of species
composition throughout 2048 years.

During the years of 1989-1998, the decrease percentage of Pinus densiflora in Quercus
mongolica stand, Pinus densiflora-Quercus mongolica stand, and Pinus densiflora stand were

1 $25% 20004 10A 11H Received on October 11, 2000
2 FF st AP A8 Department of Forest Resources, Sangju National University.
3 AJ A+ Korea Forest Research Institute



A AEEA e A 12009 43

28.0%, 12.8%, and 5.6%, respectively. In contrast, the increase percentage of Quercus
mongolica stand were 118.3%, 9.7%, and 2.5%, respectively.

The future species composition ratio throughout mtrices of transition probabilities in case of
Pinus densiflora stand showed that Pinus densiflora were continually decreased, but Quercus
mongolica showed incrasing trends. In case of Pinus densiflora-Quercus mongolica stand,
Pinus densiflora were decreased, but Quercus mongolica, Q. variabilis, Prunus leveilleana and
Fraxinus rhynchophylla were increased, and composition ratio of Quercus mongolica will catch
up with Pinus densiflora 30 years later. In case of Quercus mongolica stand, Pinus densiflora
was decreased, Quercus mongolica showed decreasing trend 30 years later, but Quercus
variabilis, Prunus leveilleana, Fraxinus rhynchophylla, F. mandshurica, Carpinus laxiflora and
Acer pseudo-sieboldianum will be continually increased in near furture

AUFARY FASRDES FRAEJUUY Hgo] FF w3
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N

A Study on Crown Measure Density and Calculation of Crown
Projection for Red Pine(Pinus densiflora) Stand'

Sang Won Bae? and Pan Gi Kim?
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ABSTRACT

This study is performed to present for calculation-models of optimal values of vector

density measure crown-radius and crown-projection-area for red pine stand in provine

1 $£5% 20004 10H 23H Received on October 23, 2000
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Kangwon. For that, apply 4 Measure-density for values of vector density measure
crown-radius and 4 Calculations-model for calculating of crown-projection-area

In the case of crown-measure-density, measure-frequency is smaller according to
Crown-projection-area Value and is found difference of calculation-model value from 4
direction-measurement. In the case of measure-model of crown-projection-area there is not
any distinct difference when crown has a circle-shape but there is some differences in
irregular shape. Especially In calculation-model of triangle it has the tendency of
overstatement and brings about rapidly difference according to that measure-density becomes
low.

For exactly result of crown-projections—area 8 direction-measure method is more suitable.
However it is possible 4 direction-measure in the regularity of crown-shape. In case of
single-tree it is recommended to using at least 8 direction-measure.

Key words © red pine, crown, crownmeasure, calculation of crown projection area
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Equations for Merchantability on Merchantable Top Diameter for Pinus

densiflora in Kangwon Province'

Kyeong Hak Lee?, Yeong Mo son? and Soon Duk Kwon?
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ABSTRACT

This study aimed to develop equations for estimating the ratio of merchantable volume to
total stem volume (M) on merchantable top diameter(d) of a tree for Pinus densiflora in
Kangwon province. Two existing equations for taper and bark thickness, and 3 different
merchantable top diameters were used to generate a set of data for developing the equations.
The equation of Wy was expressed by multiplication of the equation for ratio of total wood
volume to total stem volume (W) and the equation for the ratio of merchantable volume to
a b,

14 a,/D & 1+5,/D was used to develop the

equation for W, and its fit index was 0.996. To develop the best equations for A/, 4 models

total wood volume (#4). The model W=

using d and D as variables and 4 models using d, D and H (total height) as variables were
tested with fit index (FI), standard error of estimates as percent of the mean (SEE%), and

residual distribution on predicted values. Two models,

M=(1+aq (%)“2) — (by+ by D+ by IP + b, ), and

M=(1+a, (i )*2) — (by + by P + b H+ b’ H) | were selected for the equations of 37 and
D

their F7s of 98.1% and 99.6%, respectively. The equations for Wy based on the model
W, = WX K showed the FIs of 98.7% and 99.8%, respectively. With the above equations, a

system was develop to estimate the portions of volume of 4 different components of a
stem-bark volume, stump volume inside bark, top volume inside bark, and merchantable
volume.

Key words | merchantability, merchantable top dia meter, wood volume ratio, Pinus
densiflora, Kangwon province
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Studies on the Biomass Production in Chamaecyparis pisfera Stands’

Kwang Soo Lee? , Young Gwan Chung?®
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yelhgon, WEAERS had 13622 €S B3t 1o, 2 F £7]7} 67.2%, 7HA7F 24.6%,
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0.45, 7+#10.38, & 039, #wkke Z7] 047, 7FA 034, ¥ 0412 Yepgtt mEEHEEN S
W=-e(a+bin(d)+cln(h)) 2] HFastA et

ABSTRACT

This purpose of study was carried out to find structure and amounts of biomass production
by dominant tree, co-dominant tree and recessive tree in 30 years of tree in Chamaecyparis
pisifera, Jinhae city, Gyeongnam province. As the results from analysis of structure of
biomass production, the composition rate of amounts of biomass production showed stem of
62.1%, branch of 19.7%, leaf of 4.1% and bark of 4.6% in dominant tree, stem of 71.3%,
branch of 13.0%, leaf of 10.9% and bark of 46% in sub-dominant, Science, College of
Agriculture, Gyeonsang National University, Jinju 660-701, Korea. and stem of 68.0%, branch
of 15.5%, leaf of 12.7% bark of 4.6% in recessive tree, respectively. And amounts of biomass
production was 133.22 Ton/ha with the rate of stem of 67.2%, branch of 24.6% and leaf of
14.6%,

The rate of drt weight of tree showed stem of 0.42%, branch of 0.47% and leaf of 0.39% in
dominant tree, and stem of 0.45%, branch of 0.38% and leaf of 0.39% in co-dominant tree,
and stem of 0.47%, branch of 0.34%, leaf of 0.41% in recessive tree, respectively.

The highest equation of determination coefficient and fitness index in estimating total dry
weight showed W= e(a+bin(d) +cln(h)).

<3 232 S2AUT] BME HEE BT H!
AE2?- 0193 o5 4* - TAA®

Estimation of Stem Volumes for Pinus densiflora for. erecta at
Sokwangri in Uljin1

Dong Geun Kimz, Young Jin Lee3, Dong Seop Lee? and Sung Cheon Hong3

1 #5 20014 4H 1H Received on April 10, 2001
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ABSTRACT

The purpose of this study was conducted to develop the best stem volume prediction
equations based on the results of the stem analysis data sets combing a random sample of 9
individual old pine trees at Sokwangri regions. The best pine tree’s stem volume prediction
equations were suggested as V'=—0.003386 + 0.000108 D 1746726 f70-950201 and
V'=0.000103 D1 757611 70-952809 " Phe qimultaneous F-test using these equations revealed that
the estimated individual tree stem volumes were not significantly different (p=1.3506 and
p=1.7677, respectively) from the observed tree stem volumes for model evaluation.

After comparison of these newly developed stem volume prediction equations and
Kwangwon province pine tree stem volume prediction equations which are currently applied in
Uljin regions, the results indicated statistical bias. Therefore, this pine tree stem volume
prediction equation developed in this study could provide basic information for the
construction of yield table and forest management at Sokwangri regions.

Key words : Pinus densiflora for. erecta Uyeki, stem analysis, tree stem volume prediction
model, yield table
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Biomass Estimation of 73 Years Old Pinus densiflora Stands in Inje,
Kangwon—Dol

Yeong Mo Sonz, Kyeong Hak Lee? and Young Gyo Chung2

1 H4 2001'd 4¥ 13Y Received on April 13, 2001.
2 A7 Korea Forest Research Institute.



48 ¥=ArE S5 83]A] 1. 2009
8 ¢

ZUE AAAY 733948 FLAALAYF AAY biomass FA B o)E AEFH AP A
g3l ke AAEY) 9 AT, Urichlgel os) T&8E A5, 2545 2 A5
F e 7b7h 1,1635kg, 987.2kg, 931.5kg AL, o1& FAFEZE H Lt AA 89 AFFS
A% A3}, 3544ton/hal 2 eI oD o]E9 JERE FAHuE £7] 805%, 7HA 13.8%,
5.7% %A th.

AFFe TEZWE 587.1kg, 503.8kg, 452.9kg P, AA &l #8338 A}, 1775ton/haol R
o FAUE AFFH FAHE E7] 829%, 7HA 11.6%, ¥ 55%A T

2831 FFEEE AANSE AR d Aolrt §lo] $AF 043, TFAE 045, @AF 045
fov, FF 0449 R et

28 F#39 AFE A% Ecﬁ% Azw) &4 A¥, 79 B dxve A5 B
049901 FXAEDR AZS 22 0513 0492 Z Hole N ol9) #E HF H=EuE
2t B9 Ausug By %*ﬂl%% Ast g AAFTY 20% ~ 30%A Hel 925}
ARk ety 715 vyt dBAETE AFstuA & A o] FHoA AHFHI} o]Fo]
of & Aeojt}.

HO X o2

ABSTRACT

This study was carried out to investigate the biomass of trees and stand and to find an
efficient way to collect sample materials for estimating biomass of trees in 73 years old
Pinus densiflora natural stands of Kangwon-do. Modified Urich II method in collecting sample
trees was used to compare biomass of trees by crown class and to estimate biomass of a
stand.

Green weight of dominant tree, co-dominant tree and recessive tree showed 1,163.5kg,
987.2kg and 931.5kg respectively. Total above ground green weight by the stand was
354.4ton/ha, of which, stem was 80.5%, branch 13.8%, and foliage 5.7%. And dry weight by
sample trees showed 587.1kg, 503.8kg, 452.9kg respectively. Total above ground dry weight by
the stand was 354.4ton/ha, of which, stem was 82.9%, branch 11.6%, and foliage 5.5%.
Specific gravity by sample trees was 0.43, 0.45 and 0.45, and there was not significantly
different among sample trees.

In dry ratio analysis result for labor saving technique of collecting data, mean dry ratio by
sample trees was 0.49, 0.51 and 0.49 respectively, and there was not significantly different
among sample trees too. In stem of trees, sample material in the part of 20%-30% in relative
height showed mean ratio of dry weight to green weight without recessive tree. Therefore,
These parts could be collected as sample materials representing the components.

Key words ; Biomass, Pinus koraiensis, Urich II method, sample material, dry ratio, specific
gravity
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The Influence of Hardwood Interspecific Competition on Survival Model

in Slash Pine Plantations Infected with Fusiform Rust!

Young Jin Lee®

FHel Q9 SAALUT 2IANAN FH59e FL HAol
AENEEY vAE Y
o] 4 A?
ABSTRACT

A stand level survival model for unthinned slash pine (Pinus ellittii Engelm.) plantations
was developed that incorporates the ratio of non-planted hardwood basal area to total basal
area per hectare competition and the incidence of fusiform rust (Cronartium quercuum [Berk.]
Miyabe ex Shirai f. sp. fusiforme). Survival data on planted slash pine trees was collected
on 236 permanent research plots that represent a broad range of site quality, plantation age,
and competitive status combinations. A system of two equations was fit to the survival data
using simultaneous nonlinear regression. All model parameters were significant at the 0.05
level. The model showed that the number of surviving slash pine trees decreased with
increasing the ratio of non-planted hardwood tree basal area to total basal area per hectare
as well as increasing site quality. The model further allowed the transition of the slash pine
trees from being uninfected by fusiform rust to being infected by fusiform rust. Several
validity tests were evaluated using independent 236 evaluation subplot data sets. The
simultaneous F-test revealed that the total estimated surviving trees per hectare was
significantly different (p < 0.0001) from the total observed number of surviving trees per
hectare by using the independent evaluation data sets for model evaluation. The total number
of surviving trees per hectare is more over-estimated at higher densities (>1500 trees per
hectare) than at lower densities. This result is not unexpected considering that fewer plots
were available at high densities for model fitting. When fitting nonlinear models as in this
study, the extreme observations must be well represented to insure that the model adequately
represents those conditions.

Key Words: Pinus elliottii, slash pine, non-planted hardwood competition, survival, mortality,
fusiform rust.
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Improvement of technical limits in forest planning for large area unit'*

— Application of high resolution satellite imagery and forest information

system based on GIS -

Woo-Hyuk Byunz, Woo—Kyun Leez', Joon-Hak Lee?
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ABSTRACT

This study presents how high resolution satellite imagery and forest information system
based on GIS can be applied for forest planning of large area unit. For planning the large
area forest, a variety and large quantity of informations on forest needs to be available and
manageable. Precise informations on topography and current forest type of planning year are
especially important for practical use of the forest plan.

A variety of informations on forest can be available through various thematic maps
prepared by NGIS(National Geographic Informations System) project. GIS techniques are very
helpful for preparing topographical and spatial informations such as slope, aspect, elevation
and topographic index which means potential wetness of forest soil. These informations could
be available from DEM(Digital Elevation Model) which can be prepared by digital contour
line. Informations on forest type of a large area unit could be efficiently acquired by high
resolution satellite imagery.

Forest information system based on GIS, in which spatial and attribute data could be
integrated and managed, changing can be spatially detected, and points or areas could be
spatially queried under given conditions, is expected to be very helpful for managing variety
of spatial informations and very useful for planning large area forest.

Key words - large area forest planning, thematic maps, GIS, high resolution satellite
imagery, forest information system
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Development of a GIS-based Application System for Forest
Management in An-Myun Island
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ABSTRACT

To make more rational forest plans, forest management system, which assist decision
makers to make a better decision, is needed because there are plenty of data related to forest.
In this study, GIS based application system was developed for forest management in
An-Myun island. This system, independently, manage various digital maps and data connected
with forest management.

An-Myun island’s Forest Management System was developed with ESRI's MapObject
,which is component based tool for developing applications, and Microsoft Visual Basic6.0, and
design to inputting, storing, editing, inquiring, and printing GIS data in easy and simple way
on Windows operating system of PC.

Because this system can help people to use suitable information about forest, it will provide
a lot of assistant when forest management plans are founded.

Key words : forest management system, GIS, application, Mapobject

4 Y5 (Pinus densiflora f. erecta) S5 7X9] &3 g1

3 a

A Study of Hydraulic Architecture of Pinus densiflora f. erecta'
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ABSTRACT

A hydraulic architecture study was conducted on Kumkangsonamu (Pinus densiflora f.
erecta) growing in remote Sokwangri, Ulchin, Kyungsangbukdo province, Korea. 12 trees with
a variety of diameter at breast height (DBH) were measured of height, height to the base of
live crown (BLC), DBH, diameter at BLC, and length of the branch oon site. Basal areas at
both breast height and BLC, and sapwood area of cross section were calculated. Leaves
collected from branches were dried and weighed. A linear regression analysis was used to see
if any relation exists between these. The regression analysis showed that the amount of basal
area has higher correlation with dry leave weight than the diameter at breast height and at
lowest branch. The analysis also showed that the amount of sapwood area has even higher
correlation with dry leave weight than the amount of basal area. Also found was that the
amount of diameter, basal area, and sapwood area at BLC has higher correlation with dry
leave weight than those at breast height. This study also showed that a high correlation
exists between dry leave weight and cross sectional stem area below branches. This study
confirms the existing hydraulic architecture theory that sapwood plays a role of water pipe to
supply water and nutrient from root system to leaves.

The study results imply that leave weight and stand vigor can be estimated by measuring
diameters at breast height and BLC.

Key words : hydraulic architecture, xylem area, sapwood area, linear regression analysis,
pipe-model, BLC and DBH
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ABSTRACT

This study is to investigate the relations between bark form and various features of growth
and wood quality of Pinus densiflora f. erecta manly growing in Sokwangri, Ulchin,
Kyungsangbukdo province, Korea. For this study samples of 114 trees with age between 74
and 272 were selected based upon the criteria of straightness, minimum diameter size and
bark form. The 114 trees were measured of height, diameter at breast height (DBH) and at
the base of live crown (BLC), and length of smooth bark on site. Annual increment and
length of heartwood were measured from cores taken by increment borer. A linear regression
analysis was used to measure the relationship between bark form and other attributes.

The analysis showed that there exists no significant relation exists betweenbark form and
other major visible tree attributes. This study results suggest that the current practice of
estimating the quality of wood and tree growth based upon bark form has no established
supports. Nevertheless, this study result would contribute to provide a base line data for the
harvesting and regeneration of Pinus densiflora f. erecta, or of other native species, and for

the near nature forestry practice in Korea.

Key words © Pinus densiflora f. erecta , smooth bark, relationship between bark form and
other attributes, regression analysis
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Specific Property for Growth of Progency Test Stand of korean White
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Pine in Ka-Pyung Site!

Jong-Lak Lee?, Dong-Jun Chung®+ and Young—Chea Kim?
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ABSTRACT

This study was carried out to investigate the specific property for tree growth of
19-year-old progeny of Korean White Pine in Ka-pyung. The performance of the 8 general
height-dbh models fitted to 1,180 height-dbh data compiled from I,II,ll volum classes of
families using linear regression method, was compared in connection with several statistical
test and growth principle of height.

Average values were 11.3+0.9cm in diameter and 7.14#0.4m in height all over the 20 families.
No.20 family showed excellent growth of 13.7cm in mean diameter, 8.1m in mean height and
1169m® in mean volume respectively, and No.5 Family showed the badest growth of 38.0m*
in mean volume. When volume by the difference of volume ratio +20% in families mean
volume about total mean volume were classified( I,II,Ill), average values of volume were
102+11.5m® in upper volume class( 1), 715+9.0m> in middle volume class(Il) and 46.4+5.7m®
in lower volume class(Ill). By 8 general height-dbh curve model, in which individual tree
height is estimated from the dbh of individual trees in 3 volume classes(1,II,Il), there is no
height differences in statistical test such as mean difference(MD), standard deviation of
difference(SDD), standard error of difference(SED), coefficient of determination(Rz), but
Parabolic, Fresse, Log, Korson and Prodan functions were no fitted in with general growth
principle of height. So height-dbh curve models of Petterson, Kennel and Michailow showed
statistically performance and also coincided with general growth principles of height

Key words : Progeny of Korean Whithe Pine, Height-dbh curve model, Coefficient of
determination
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Spatial Characteristics of Forest Type Distribution on the Basis of
Geo—morphological Factors and IKONOS Satellite Imagery*
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ABSTRACT

In this study, spatial characteristics of tree species distribution was analyzed using high
resolution satellite imagery and geo-morphological factors based on GIS.

The spatial distribution of Quercus spp. (Q. mongolica, Q. variabilis, Q. acutissima) in a
natural deciduous forest was classified using IKONOS satellite imagery taken in May 2000
with 4m spatial resolution and 4 spectral band.

Raster thematic maps of elevation, slope, and exposition were prepared using Digital
Elevation Model (DEM) taken using digital contour map of 1 :5,000 scale. Geo-temperature
index and aspect index of each raster cell were calculated from Dem and corresponding raster
thematic map were also prepared.

Differences in spatial distribution of tree species could be characterized by
geo—morphological factors which was expressed geo-temperature index and aspect index. And
potential spatial distribution of tree species was estimated according to the occupation
provability model.

1 A4 20013 52 13Y Received on May 13, 2001
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The suggested Gis-based geo-morphological factors such as geo-temperature and aspect
index could be used for analyzing the spatial characteristics of tree species distribution, and
further more can be applied for analyzing the relationship between changes in spatial
distribution of tree species and change in time.

Key words : tree species spatial distribution, geomorphological factors, geo-temperature
index, aspect index, potential spatial distribution, GIS, IKONOS
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A Study of Development of GIS Application Program for Forest
Resources Management( I )!

Seo, Ok-Ha® - Won, Hyun—Kyu2
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ABSTRACT

GIS(Geographic Information System) is an efficient tool to improve the efficiency of Forest
management. However, it is in need of high-priced hardware, software, and experienced
operator to use GIS effectively. The purpose of this study is to develop the GIS program
which can be easily used for forest resources management.

By developing GIS functioned program using the updated database application method and
new coordinate recognition module, this program can be easily utilized in processing
geo—spatial data and attributes without high-priced hardware and software.

Various maniplations(Inputting, editing, printing and inquiring the GIS data) in the

1 $25% 20014 11H 1H Received on November 1, 2001.
2 st 2g 38t t) e}, College of Forest Sciences, Kangwon National University
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developed program were carried into the Experimental Forest managed data in K.N.U. with

easy. This program will provide a lot of infomation for rational forest management.
MapObjects, mapping and GIS component, was employed to use geo-spatial data, and

Access 2000 of Microsoft to manage an attributes database. Visual Basic, objected-oriented

language, was used to develop an application program.

Key words: GIS, Digital Map, coordinate recognition module, Map Objects
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Biomass Estimation of 40 Years Old Chamaecyparis obtusa Stands!

Young-Gyo Chung2 - Kwang—-Soo Lee?
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ABSTRACT

This Study was carried out to investigate biomass for 40 years Chamaecyparis obtusa
plantation stands of Jangheung district.

As the results, biomass of aboveground by model tree, showed, stem of 66.1kg, leaf of 7.6
kg, branch of 3.3kg, bark of 6.2kg and dead branch of 1.5kg in recessive tree, stem of 92.9kg,
leaf of 10.2kg, branch of 10.4kg, bark of 6.5kg and dead branch of 3.6kg in sub-dominant tree
and stem of 157.8kg, leaf of 15.4kg, branch of 26.5kg, bark of 10.6kg and dead branch of 15.3kg
in dominant tree, respectively.

With total aboveground biomass of 1787 ton/ha, the composition ratio was stem of 73.4%,

1 % 20024 127 22H Received on December 22, 2001
2 MEAgeB: EERY%S Nambu Forest Experiment Station, Korea Forest Research Institute, Jinju
660-701, Korea.
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leaf of 7.8%, branch of 89%, bark of 5.4% and dead branch 4.4%. The basic wood density,
which is, ratio of stem dry weight for stem volume of standard tree was 0.42 of recessive
tree, Co-dominant and dominant of 0.41, respectively. The composition ratio of main inorganic
element showed, that leaf concentration of element N was recessive tree of 0.90%,
sub-dominant of 1.14% and dominant tree of 1.16%, and element P was recessive tree of
0.06%, Co-dominant of 0.14% and dominant of 0.15%, and element K was recessive tree of
0.42%, Co-dominant of 0.53% and dominant of 0.54%. The concentration of total nutrient was
in order of N > K > P in leaf and branch, but the nutrient in stem was differed by crown
class.

Key words © Biomass, recessive tree, co-dominant tree, dominant tree
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The analyis of growth in Chamaecyparis pisifera Stands!

Kwang-Soo Lee’ , Young—-Gwan Chung3
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ABSTRACT

This study was conducted to estimating original growth pattern of Chamaecyparis pisifera,
estimated optimal growth function and tested fitness of estimated equation. The results were
summarize as follows;

Equation of C-R in average growth of height on dominant tree showed high fitness, and
equation of Gompertz in growth of height on co-dominant and recessive tree showed high

1 $£5% 20014F 54 H Received on May 8, 2001

2 WKEERZeBE FEbatE&Ys Nambu Forest Experiment Station, Korea Forest Research Institute, Jinju
,660-701, Korea.

3 BEAEMRS BRLAE LMEHEES LKA VRE K Dept. of Forest Resources, Faculty of Forest Science,
College of Agriculture, Gyeonsang National University, Jinju 660-701, Korea.
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fitness, and equation of C-R in growth of DBH on dominant and co-dominant tree and
equation of Gompertz in growth of DBH on recessive tree showed high fitness, and equation
Gompertz in growth of volume on dominant and recessive tree and equation of C-R in
growth of volume on co-dominant tree showed high fitness.

In conclusion, amount of tree growth in past was estimated by linear equation, but non

linear equation was fitted in estimating growth of tree.

Key words : Chamaecyparis pisifera, growth, non-linear
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Study on Change of Number of Future Trees in middle-aged Japanese
Red Pine (Pinus densiflora) Stand by various Thinning Methods!

Hee Chae Kim, Sang Won Bae, Suk Kuwon Kim, Kyung Jae Lee?
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ABSTRACT

This study was performed at 31 years old japanese red pine(Pinus densiflora) plantation in
Kangwon province which was two times thinning at 1987 and 1992 for effective stand tending
treatment.

In this study, three kinds of treated area and non treated area were used to estimate future

1 5% 20014 H H Received on 2001.
? Y474, Forestry Research Institute
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tree growth and change of number of trees between before and after thinning.

The results of estimations showed that the number of future trees in red pine stand was
220~250trees/ha for effective selection thinning. The fluctuation of number of future trees
was in moderate thinning and low thinning while was not in positive selection thinning.

In the growth increasing of dbh and volume of future trees from each thinning sites, dbh
of positive selection thinning is 7cm and higher than others(moderate thinning: 6.2cm, low
thinning: 56cm, non thinning: 5.lcm), and volume of future trees from positive selection
thinning(69m’/ha) was little larger than others(moderate: 36m’/ha, low : 55m’/ha, non: 46m’
/ha)

This result suggests that positive selection thinning is the most effective method for
getting the usable better woods in short term and the qualitified large diameter logs in long
term through the selection of future trees in 30years old.

Key words : Pinus densiflora, Positive selection, Future-Tree, No. of Future-Trees
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A Study on Relationship Between Crown Projection Area and Diameter
Breast High Growth from Deciduous Forest: Mongolian oak stand and
Birch Plantation’

a o

24 25 A9 HYVAL AAsE vFo] LR BPSHL HYAYPEH =

APl T A B g WA BAEYA A ARAYAA BEE A AFAE
pEach by B ATE P4l O FREA old U@ FRAT 54
Asta S BGEE FEe A8 IZAEE ABHLA FUE Ade A2
3 Ardzde daez 249 AAZ da £1, 047, Agw, FHIL
9. 2 A% 29599 FRAAR FRUAT) 4BWAT DPE Ao vehga(
ARAF 07173, AFE AAAS 08532) FLAAH FUUAL 0|88 FRAAF
E Aol Fsd Ao vehdet

ABSTRACT

This study was performed to present stand treatment method related with crown growth
characteristic  for deciduous forests(mongolian oak and birch stand) in province Kangwon.
These study sites were measured by dbh, height, clear bole length and crown projection area.

1 45 20014 A H Received on 2001.
2 ddATY FRAINER
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The result showed that the correlation between of the crown projection area and dbh had
close relation from deciduous forest, especially the correlation of birch stand is higher than
mongolian stand(the correlation coefficient from mongolian stand is 0.7173, whereas birch
stand is 0.8532). In case of stand treatment, therefore, the determination of density of tree

related with dbh and crown projection area was possible.

key words : stand treatment, deciduos forest, crown projection area, correlation coefficient,

Modelling Growth and Yield of Douglas—fir Using Different Interval
Lengths in the South Island of New Zealandl

-Focused on Basal Area and Mean Top Height Equations—

Sang Hyun Lee?, Euan. G. Mason® and A. Graham D. Whyte?®
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ABSTRACT

This study describes several refinements and improvements in whole stand growth and
yield modelling of Douglas-fir grown in four regions of the South Island of New Zealand,
namely Canterbury, Nelson, Southland and Westland.

The methodology emphasised in developing the equations in this study involved
re-arrangement of the data to reflect different interval lengths among re-measurements for
modelling purposes. Modification of data sets allowed an investigation into which growth
intervals should be used to obtain the least biased models overall, and efficiently. The
approach involved fitting single equations to each of two state variables, mean top height
(h100) and basal area/ha (G). Differences in growth trajectories across the four regions were
identified and incorporated into single variable equations using dummy variables for improving
the fitting of mean top height (h100) and basal area/ha (G) equations. The main finding from
this study was the level of improvement in making predictions through adoption of a mixed
interval projection equation strategy compared with other options.

Although the growth models developed in this study may require further examination, they
do provide a very useful guide for selecting appropriate re-measurement interval lengths to
derive satisfactory models, which are the least biased overall.

1 % 20014 H H Received on 2001

2 Asdggtn A} Faculty of Forestry, College of Agriculture, Chonbuk National University,
Chonju, 561-756, Korea

3 School of Forestry, University of Canterbury Private Bag 4800, Christ church, New Zealand
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Key words : growth interval, basal area and men top height model, data set, dummy
variable
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A Study on Growth Characteristics of Natural Pin Forest Stands!

Dong-Jun Chung?, Jong-Lak Lee® and Yong-Chea Kim®
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ABSTRACT

This study was conducted to propose the forest management practice for the growth of

1 $5% 20014 8HA 16H Received on August 16, 2001.
2 A3 getn Aoyt AHALd3ed The Institute of Life Resource Science, Kyung Hee University.
3 Aslgsta Ao e Arg #}8d F Department of Forestry, Kyung Hee University.
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natural pine forest stands in central part of South Korea. The growths of pine stands
characterized in diameter distributions by Weibull function, height-diameter curve and mean
annual increment of pine in dbh(cm), were estimated by a distance-dependency survey
conducted for each slope (north, west and south), and compared.

Average age of pine was 49 years. Average growth stock volume was 259.3m%ha for pine
stands. Average diameter of basal area and average height of basal area, basal area, and
volume decreased as theslope was changed from north to south. DBH growth and periodic
annual increment of pine stands within the latest 10 years showed the same tendency.
Diameter distribution showed that Weibull distribution curve of 3 parameters instead of norma
distribution provided excellent capability of estimating diameter and height distribution. height
growth curve and height-diameter curve indicated that average growth of pine was
substantially greater at north slope than that at any other slope.

Key words : natural pine forest stands, weibull distribution, 3 parameters
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Spatial Analysis of Growth Site Quality by Evaluation Model of Site
Quality Prediction and GIS in Quercus acuta of Wando District'

Jin—Taek Kangz, Nam-Chang Parkz, Young-Gwan Chung3
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1 #% 20024 8A 9H Received on August 9, 2002.

2 MR ZEBE Korea Forest Research Institute.
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College of Gyeonsang Nationl University, Jinju 660-701, Korea.
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ABSTRACT

It was carried out to estimate evaluation model of site quality prediction, and analyze
spatial mapping by GIS, to analyze site quality of growth environments in Quercus acuta.
The conditions of optimal site environment from estimated evaluation model of site quality
prediction by the quantification I theory showed below 401m~500m of altitude, below 21°~
25° of slope, hill of topography, west of aspect, concave of slope type, high of weathering
degree, residual of deposit type, middle of degree of wind exposure, below 10%~30% of rock
exposure rate, above 90cm of soil depth, dry of soil moisture, very soft of soil hardness.
And the criteria for classify site quality prediction of Quercus acuta estimated 23.8~38.5 of
class I, 9.1~237 of classIl, -5.7~9.0 of classIll and -5.8~-20.5 of class IV. As the results
of applied evaluation model of site quality prediction and GIS in Quercus acuta., Wando, the
area of site quality prediction per class showed 392.1ha(6.7%) of class I, 2,936.4ha(50.2%) of
classIl, 2,377.7ha(31.0%) of classIll, 123.6ha(2.1%) of classIV. 38). Most of area with classified
I, Iclass were mapped around the tree garden of Wando, that now Quercus acuta are the
most distributing and showing excellent growth.

Key words : site quality prediction, quantification, topography

Change Estimation of Fire-damaged Forest Stand using Aerial

Photography Analysis
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ABSTRACT

1 5% 20014 115 1H Received on November 1, 2001.
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This study was conducted to understand changes of stand area and growing stock in
fire-damaged forest stands. Sample points were set up at Samchuck(l region), Kangneung(2
region) and Yangyang(l region) in Kangwon province where forest fire had been occurred in
1960's, 1970’s and 1980’s. Stand components were interpreted using aerial photos that had
been taken in the years of 1974, 1980, 1992 and 2000. The changes of the area and growing
stock by forest type following forest fire were estimated using the interpreted stand
components such as stand height and crown density from aerial photos. Coniferous stands
had only age class changes by growth within stands. Some areas of mixed stands were
transformed into coniferous stands ; some areas of coniferous stands which were reforested
after forest fire and farm lands were transformed into mixed stands. With these results, we
concluded that forest management in the fire- damaged forest is necessary to keep the same
forest type after fire. The growing stock in coniferous stands kept increasing continually,
while the growing stock in mixed stands decreased considerably after fire, which showed
that mixed stands seemed to be affected by forest fire more than coniferous stands.
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Stem Taper Equation and Bark Thickness Estimation Equation for
Pinus densiflora in Uljin, Gyeongbuk’

Dong Geum Kimz, Dong Sup Leez, Yeong Mo Son3, Kyeong Hak Lees, young Jin Lee’

B g9 2UEYolA ZAG 227Re] EREAN QL A2 BY F
2 e 44 FUFNAL E25T, oF EU AAZ AHe FAsHE
9. HEEZY Fn47, AW +2 ¥ $xeld IAA2 Max and
g Agad FATUAL HEF ¥, 2 A9 473 2 A 2
49 90 24 $AT 2 W49 BEE ET A ozekel Y FoE 241 5
volt oz el g ¢

AAYG 2
4R $Eold £9%AE 348 4 At $IF $34¢ =Eaa

B o

ABSTRACT

Data from 227 trees sampled throughout the climatic range of Pinus densiflora in Uljin,

% 20024 55 1H Received on May 1, 2002.

Aot g4 7 Department of Forest Resources and environment, Sangju National
University, Sangju 742-711, Korea.

P79 Korea Forestry Research Institute, Seoul 130-712, Korea.

ZEWER $93}37)EAdTF 4 Institute of Agricultural Science and Technology, Kyungpook National
University, Daegu 702-701, Korea.
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Gyeongbuk were used to derive three taper equations from Max & Burkhart, Kozak, and Lee
functions. Performance of the equations in predicting stem diameter was evaluated with fit
and validation statistics and distribution of residuals on predicted values. Kozak function was
found to be superior to other functions and selected for the best taper equation. And this

study was carried out equation to estimate the bark thickness by stem height in Uljin region.

Key words: Pinus densiflora, tree taper equation, Kozak
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Development of Basal Area Equation for Pinus densiflora S. et Z.
Grown in Chonbuk Region®

Sang-Hyun Lee’ - Young-Jin Lee®
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ABSTRACT

Pinus densiflora S. et Z. has widely been distributed, and is one of the important main
forest resources in Korea. And Beosan peninsula of Chonbuk is well known as a good site
quality to grow this species traditionally. Hence, basal Area growth pattern is estimated using
non-linear algebraic difference equation, which requires two-measurement times T1 and T2.
In results, of the algebraic difference equations applied, the Gompertz polymorphic equations
for basal area, showed the higher precision of the fitting. In order to allow more precise
estimation of growth than the basic Gompertz equation, further refinement that combine
biological realism as input the equation would be necessary.

Key words : algebraic difference equation, anamorphic and polymorphic equation, basala area

1 5% 20024 A H Received on , 2001.
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Average Growth Rate and Stem Volume Prediction Model for Pinus
rigida X Pinus taeda Hybrid Pine Plantations’

Young Jin Leé’
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ABSTRACT

This study was carried out to calculate average growth rates and to develop stem volume
equations for rigitaeda(Pinus rigida x taeda) trees which were planted from 1974 to 1976 in
the Yangsan region. The 38 trees for stem analysis were selected in the study areas and the
resulting of stem analysis used for developing stem volume prediction equation.

The best equation for estimation of individual tree volume was suggested as Honer
transformed variable model. The simultaneous F-test for this model revealed that the
estimated individual tree volume was not significantly different (p=0.3911) from the observed
tree volume for model evaluation. Therefore, this Honer’'s individual tree volume prediction
equation for rigitaeda trees could provide basic information for the construction of yield table
and forest management.

Key words : Pinus rigida x taeda, average growth rate, volume prediction model, yield table

1 #5% 20024¢ H H Received on , 2001.
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Specific Property for Vegetative Growth of Progeny Test Stand of
Korean White Pine by Site and Family!

Dong-Jun Chung?, Young-Chai Kim?® Jang-Seok Chang?
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A7y BFF Aoz FAHUG.

ABSTRACT

Korean white pine(Pinus koraiensis S. et Z.) is one of the important coniferous species as
tree growth and seed production in Korea. Since growth characteristics are good quantitative
traits suitable for breeding, tree improvement plan with this species has been put into practice
under selective breeding methods. The objectives of this study were to investigate vegetative
characteristics for every five years for the selection of prolific progenies with excellent
characters in three different sites. The results obtained from this study can be summarized as
follows:

Sum of volume per hectare at stand age 15, 20 in Kapyung is 17.65~57.07m3, which is the
largest among all three progeny sites, and followed by Gwangju and Youngdong in ranks. It
was found that Kapyung area has more than three times in volume than Youngdong. Also,

1 ¥% 200246 A H Received on , 2002.

2 Aggen Adus 93w 2 ABAAHRFATFY Department of Forestry and Institute of Life
Sciences and Resources, Kyung Hee University, Suwon, 449-701, South Korea.

A3 gt A didt ¢8t3 Department of Forestry, Kyung Hee University, Suwon, 449-701, South
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the site index of Kapyung was estimated as 8m based on the volume and stand age. And
family No. 8, 10, 18, and 20 showed the most excellent values in average volume per hectare
by family. However, family No. 3, 4, 5, 11, 15, and 21 were not good in volume growth.
Average tree heights at stand age 20 were 7.65m and 7.4lm in Kapyung and Gwangju,
respectively. They are larger than 7.11m which is average tree height of all sites. Also,
family No. 8 and 20 showed excellent values in the average tree heights over all sites. On
the other hand, it was found that family No. 3, 4, 5, 11, 13, and 15 were the worst in height
growth. In the diameter growth at stand age 10 and 20, the average root-collar diameter and
DBH of Kapyung site are 5.46cm and 11.92cm. These are larger than mean values of all
sites, which are 4.23cm and 10.68cm, respectively. Also, it was found that the average
root-collar diameter and DBH of Gwangju are 4.37cm and 11.34.cm. However, the average
root-collar diameter and DBH of Youngdong are 2.47cm and 840cm, which are less than
mean values of all sites. In addition, the diameter growth patterns by family indicated the
similar tendency with the height growth. Family No. 8 and 20 showed excellent values in
average tree diameter over all sites. But family No. 3, 4, 5, 11, and 15 were not good in the

diameter growth.
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Estimation of Site Index Curves and Growth Rate for Quercus

variabilis in central Korea!

Dong—Jun Chung?, Jong-Lak Lee®, Yong—Chea Kim?
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ABSTRACT

This study is to rationalize the forest management practice based upon the growth of oak
natural forest stands in central part of South Korea. Mean annual increment and periodic
annual increment of height, basal area and volume for Quercus variabilis were by the growth
rates of oak stands and height growth curve to be required for estimating site index was
formulated with h=A?%/(a+b*A)?models based on the average tree height(m) and tree age(a).
Average age of oak is 5S50years. Average growth stock volume is 206.5m’/ha for oak stands.
Mean annual increment(MAI) and Periodic annual increment(PAI) for height were 29cm and
10cm, respectively. They were for basal area 1.38m'/ha-yr and 1.06m’/ha-yr, and 12.21m’/ha-yr
and 6.99m'/ha-yr for volume. Equation, h=A%/(3.126+0.208+A)? was situated from the model for
estimating average tree height of Quercus variabilis, respectively. Site index curves were
presented base on this height prediction equation. Height of S0year old oak stands on site
index 1 was h50=18m(195716.5m), respectively. This was for site index 2
h50=15m(16.5713.5m), for site index 3 h50=12m(13.5710.5m), and h50=9m(10.577.5m) for site
index 4.

Key words © Quercus variabilis, Height growth curve, Growth rate, Site index, Mean annual
increment, Periodic annual increment.
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Site Index Equations Using Schumacher Model and Chapman-Richards
Model for Pinus Densiflora and Larix kaempferi Stands’

Yeong—-Mo Son? and Kyeong-Hak Lee?
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ABSTRACT

This study was carried out to develop site index equations using Schumacher model and
Chapman-Richards model for Pinus densiflora stands and Larix kaempferi stands. The data
were collected from 341 plots for the former and 493 plots for the latter through out the
country. For Pinus densiflora, the fitness indices in estimating dominant tree heights using
Schumacher model and Chapman-Richards model were 52.7% and 53.1%, respectively. For
Larix kaempferi, those values were 79.8% and 80.9%. Considering model flexibility, fitness
index and residual distribution, Chapman-Richards model showed slightly superior
performance. The range of site index with the reference age of 30 is 10 to 20 for Pinus
densiflora, and 16 to 26 for Larix kaempferi. The shapes of site index curves deriving from
the existing system and the new equations showed little difference for Pinus densiflora. In
case of Larix kaempferi, however, the existing site index curves were almost linear, whereas
the curves from the new equations had asymptotic lines.

Key words : Site index equations, Schumacher model, Chapman-Richards model
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Estimation of Weibull Diameter Distribution Parameters Using
Simplified Method-of-moments for Pinus densiflora and Pinus rigida
Stands'

Kyeong-Hak Lee? and Yeong-Mo Son®
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ABSTRACT

This study aimed to verify the applicability of the simplified method-of-moments in
estimating and recovering Weibull function parameters for the estimation of diameter
distribution in natural stands of Pinus densiflora in Kangwon Province and Pinus rigida
plantations. The data were collected from 341 plots for Pinus densiflora and 422 plots for
Pinus rigida. through out the country. With Kolmogorov-Smirnov test at 5% significnace
level, Weibull distribution of which parameters estimated by simplified method-of-moments, in
which mean DBH, minimum DBH and standard deviation of DBH were used in solving
parameters, fitted 98.8% of the observed diameter distributions for all the plots for Pinus
densiflora stands and 99.5% for Pinus rigida. stands. Therefore, the Weibull function with this
parameter estimation method can be used to fit diameter distribution for the two species
stands in Korea. Weibull function with parameters recovered by mean DBH and tree dominant
height also showed good performance in fitting observed diameter distributions. However, the
performance of 92.1% for Pinus rigida stands which are plantations showing was higher than
that of 84.5% for natural Pinus densiflora stands.

Key words - diameter distribution, Weibull function, simplified method-of-moments, Pinus
densiflora, Pinus rigida
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Estimation of Growth Function in Chamaecyparis Pisifera Stands by
Data Input Type

Kwang-Soo Leez, Jin-Taek Kang® and Young-Gwan Chung3
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ABSTRACT

This study was carried out to analysis of growth function of each crown classes and
sections, which is followed by data input method and numerical formular form in
Chamaecyparis pisifera stands., Al input pattern of equation of schumacher polymorphic in
height growth of dominant tree showed high coefficient of determination and fittness, and NI
input equation pattern of C-R polymorphic showed high significance in growth of DBH and
C-R anamorphic equation in volume growth showed high significanceand fitness, respectively.
NI input equation pattern of C-R polymorphic in height and DBH growth of co dominant
tree, and Al input equation pattern of Hossfeld polymorphic in volume showed high
significance. NI input equation pattern of Chapman Richards polymorphic in recessive tree

showed high fitness.

Key words : Chamaecyparis pisifera, schumacher polymorphic, C-R polymorphic, C-R

anamorphic
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Diameter Growth Equation for Cryptomeria japonica plantation in

Gochang region!

Sang-Hyun Lee®
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ABSTRACT

This study was carried out to develop diameter of breast height equation for Cryptomeria
Jjaponica, which is one of the main plantation species in the southern regions of Korea. The
20 trees were selected for stem analysis at Mt. Moonsu, and the stem analysis diameter data
were used for developing best fitting equation. Of the projection functions tested, polymorphic
equation showed higher precision of the fitting than anamorphic equation, and Schumacher
polymorphic equation of D2=exp(In(D1)(T1/T2)0.891+3.665(1-(T1/T2)0.891)) showed the highest
precision of the fitting among them. This equation, therefore, could be available as basic
information for estimation of growth and management of Cryptomeria japonica stand.

Key words - diameter growth, polymorphic equation, Cryptomeria japonica
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A Study on Crown Projection Area and DBH Growth in Pinus
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Koraiensis Plantations in Gyeonggi Province

Sang-Won Bae and Suk Kuwon Kim®
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ABSTRACT

Pinus koraiensis is one of major planting species, so that various studies on silvicultural pr
actices and measurment methods were carried out. But, study on crown projection area and
crown characteristic is quite limited. For that reason, this study was performed to provide the

fundamental information on relationship between crown projection area and DBH growth on

1 $£5% 20034 6/ 9H Received on June 9, 2003.
2 9)9]ed 91 Korea Forest Research Institute, Seoul 130-712, Korea.
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Pinus koraiensis plantation in Gyeonggi Province. Data were collected from an old stand of
age class VI and a young stand of age class II. As a result, equations of DBH on crown
projection area were developed with high coefficient of determination. Optimal stand density
control would be possible based on the equations.

Key words : Pinus Koraiensis, crown projection area, diameter growth
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Stand Structure of the Selection Forest and Conversion of the Pure
High Forest to the Selection Forest in Germanyl*

Ju-Hun Lim? and Sang-Won Bae®
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ABSTRACT

Stand volume of selection forests of Abies alba and Picea abies in Germany was calculated
using the table of stand hight classes and the table of volume of single tree.

Distribution pattern of DBH classes in selection forest was reversed-] shaped, that in pure
high forest was bell shaped, and that in the forest being in conversion from pure high forest
into selection forest was wide-bell shaped. The values of h/d indicating a degree of stand
stability were lower than 80 at every DBH class of the selection forest and lower than 60 at
large diameter class. These low values show that the selection forest stand is most stable
among three forests. Stand volume was largest in the selection forest followed by those of
the conversion forest and the pure high forest.

It was estimated that conversion of the pure high forest into the selection forest in Korea
would require over 60 years. Only the forest stands of Abies holophylla were expected to be

20034E 6/ 20H Received on June 20, 2003.
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candidate stands that can be conversed into the selection forests.

Key words : conversion to selection forest, pure high forest, Abies alba, Picea abies, Abies
holophylla
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Forest Management and Planning System Using GIS and IKONOS
imagery’

Eun-Jin Jun®, Woo-Kyun Lee?™, Jun-Hak Lee?, Bo-Young Ham’, Jae-Seo Chong? and
Sang-Woo Kim®
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ABSTRACT

This study presents a forest planning approach using GIS and satellite imagery for the
forest managed by the Forest Environment Research Station of Kyeonggi Province in Korea.

Compartments were newly delimited on the basis on not only past compartment boundaries
and cadastral map, but also the digital forest type map produced using high resolution(4m x
4m) imagery of IKONOS. Several digital thematic map for forest planning such as

compartment map, cadastral map, forest road map, soil type map, topographic map were

1 $% 20034 6H 23H Received on June 23, 2003.
et Ayaz et SR AT
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prepared with 1:5000 scale and incorporated into the GIS application system(Forest
Management and Planning System) developed using Arcview and Avenue. Forest management
plans for planting, tending, harvesting, and forest road were performed with the help of the
Forest Management and Planning System. Useful statistics and maps coming with forest
management and planning could be also easily available from the system.

Key words :@ Forest Management and Planning System, GIS and IKONOS imagery, digital
thematic map
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Applying GIS to Developement of Program for Site Quality Prediction of
Growth Spatial in Four Broad-Leaved Evergreens of Warm Temperate

1
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ABSTRACT

This study was carried to estimate evaluation model of site quality prediction by study of
relationship between growth of tree and site and environment, and developed site quality
prediction and mapping program, to conservation of species and restoration of ecology in main
morbifera Lev., Machilus thunbergii S. et Z., Quercus acuta Thunb. Developed program of
site quality prediction and mapping was developed using program of ArcView 3.2 version,

1 $25% 20034 6H 25H Received on June 25, 2003.
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Avenue and Dialog Designer tools of ESRI as geographic information system engine. The
module of important function of site quality and mapping program was systematized module
of map creation and registration, module of evaluation factor creation, module of weight
decision module of site quality prediction, module of report creation and print. To reviewed
application case, developed program applied to Wando district, Junam as study area, which
diverse and distributed largely broad-leaved trees of evergreen. As the results of application
of program, we can determinate and map site quality prediction of growth by class.

Key words : site quality prediction, mapping, restoration, geographic information system

Change Estimation of Fire-damaged Forest Stand Using Aerial
Photography Analysis(II)!

Jeong-Weon Seo, Ju-Hun Lim, Jong-Chan Kim, Woo-Bum Sim, Gee-Soo Kong,
Dai-Kyun Rho and Rhee-hwa Yoo?
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ABSTRACT

This study was conducted to understand changes of stand area and growing stock at
fire-damaged forest stands in the southern part of East coast region. Sample points were set
up at Samchuck(l region) in Kangwon-do province, Pohang(l region) in Kyungsangbuk-do
province, Ulsan(l region) and Ulju(l region) in Kyungsangnam-do province where forest fire
had been occurred in 1980’s and 1990’s. Forest stand components were interpreted using
aerial photos that had been taken in the years of 1974, 1980, 1992 and 2000.

1§27 20034 6H 26H Received on June 26, 2003.
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Conifer stands before forest fire have been changes to broad leaves stands in Samchuck
area. In the other areas forest following fire develop to conifer stand, broad leaved stand and
mixed stand by site characteristics. Growing stocks of Pinus thunbergii stands are similar to
the mean of growing stocks of the Pinus thunbergii stands in Kangwon-do province.
However growing stocks in Pohang, Ulsan and Ulju area are lower than mean of growing
stock of common forest in each city. It means that forest fire affact to growing stock by
lower stand growth.

Key words : fire damaged forest stand, aerial photography, stand area and growing stock
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Investigation of Tree Damage by Typhoon RUSA in 2002*
-The Case of Bukbang Region in the KNU Research Forest—
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ABSTRACT

This study was carried out to closely investigate tree damage by typhoon RUSA in 2002 at
Bukbang region in the KNU(Kangwon National University) Research Forest. The damage
sites were 8 regions of Korean pine and Larix plantations where they were mostly location in

1 #:% 20034 64 28H Received on June 28, 2003.

?OTIRAEMS IMASR ¥ REIEE, Division of Forest management & Landscape Architecture, Kangwon
National University, Chuncheon 200-701, Korea(jungkee@kangwon.ac.kr)

3 TR A LiFk KL B2 5}, Department of Forest management, Kangwon National University, Chuncheon
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northeastern aspect. Total damage trees were 595 of 757 and the damage rate was 78.6%.
The rate of the uproot trees to damage trees was 76%. And the rate of cut tree to damage
trees was 22%. The damaged plantation sites had mostly DBH >30cm, height >20m and VI~
VII age class of large-mature stand. The depth and transection of root were relatively short
and small, so root growth seems not good condition. The total damage tree price was
estimated to 16,991,866 won, Pine trees were 13,091,874 won, Larix trees were 3,899,992 won,
respectively.

Key words : Typhoon RUSA, Tree damage, Pinus koraiensis, Larix leptolepis
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A Study on the Diameter Growth and Thinning Effects Using Dial

Dendrometer in Pinus koraiensis Stand
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ABSTRACT

This study was performed that analysis of tree growth by dial dendrometer to find
sustaining of thinning effects in Korean pine stands, with passed 15 years after the second
thinning. The growth of DBH was little grew from October of this year to March of next
year, and almost all grew from May to August, the growth DBH in July was the greatest in
a year growth. The results of the partial correlation coefficient analysis between growth and
meteorological factors, the precipitation, earth temperature of 0.1 meter and earth temperature
of 0.2 meter were high correlated. The growth of DBH between treatments of stand passed
15 years after thinning was not significantly differed. Therefore, in the future, we should be
discussed carefully before decision of application of practice and decision of working system

1 #4572 20034F 10H 28H Received on October 28, 2003.
2 sr}ak&d 9139 Korea Forest Research Institute, Seoul 130-712, Korea.
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to systematic and reasonable forest management.

Key words : dial dendrometer, Thinning, meteorological factors, Korean pine
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The Relationship Between Radial Growth and Climate Factors for Pinus

densiflora in Gyeongbuk Region1

Sang-Tae Lee?, Yeong-Mo Son®, Eun-Jin Jun’ and Young-Gwan Chung®
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ABSTRACT

This study was carried out to analyze the relationship between major climatic factors
(temperature, precipitation) and radial growth of Pinus densiflora in the Gyeongbuk region.
Radial growth of Pinus densiflora has been investigated using dendroecological methods, and
the result of analysis are follwings.

On the interval trend analysis of radial growth from 1987 to 2001 surveyed region. The
radial growth were increased in the years of 1987, 1990, whereas decreased in the years of
1988, 1991, 1994. So they were assumed key year in 1990, 1994 of Pinus densiflora in
Gyeongbuk region. Radial growth is negatively correlated with growing period temperature in
Gumi, and positively correlated with dry and monsoon period in Pohang. It showed a positive

1 #:5% 20034 114 5H Received on November 5, 2003.
2 2Pag et AP AT 2 Korea Forest Research Institute Southern Forest Research Center.
® 29%2+9 33t Y Korea Forest Research Institute.
aejietw 73 A e} F 8 Korea Univ. Division of Environmental Science and Ecological Engineering.
° 7-¢dstm Y735 Gyeongsang National University Forest Division Science.
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correlation with monsoon period in Mungyeong and dormancy period in Uljin, whereas was
negatively correlated in Youngduk, but other region was not significant correlated. Growing
period precipitation affect radial growth of Pinus densiflora in Gumi, Uljin and Euiseong. It
showed a positive correlation with monsoon period in Mungyeong and Uljin, wheareas
Youngduk was negatively correlated. Radial growth is positively correlated with dry period in
Pohang and dormancy period in Youngchun.

Key words : radial growth, tree ring, dendroecological, key year, Pinus densiflora
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ABSTRACT

This study was carried out to understand growth and ground vegetation changes of
Chamaecyparis obtusa stand by thinning intensity in Mt. Moonsu, which has been specified
as a model forest. Volume growth rate was calculated using Pressler equation in each
thinning experimental site. And 5% stage method, which is subdivided from Braun Blanquet
ranking method, was adapted for investigating ground vegetation. Also Importance value was
calculated by coverage ratio. Comparison of volume growth between control site, which is non
thinned site and each treated site by thinning intensity showed that the growth ratio of
control site was 4.88%, while that of normal and heavy sites was 6.77 and 7.79%,
respectively. Average coverage ratio of ground vegetation in non thinned site was quite low
as 6.7%, but this ratio had a tendency to be increased by moving from light to heavy
thinning site as from 45% to 83.3%, respectively. Lindera glauca, L. erythrovarpa, Ampelopsis
heterophylla, and Chamaecyparis obtusa seedling were dominant species that appeared in
every thinned site in common, and Rubus corchorifolius was found as a dominant species that
had the highest importance value in each thinned site. Normal and heavy thinning, therefore,
were found as the appropriate thinning intensities for induction soundness ground vegetation
and production high grade wood in early aged Chamaecyparis obtusa stand.

Key words ' thinning intensity, ground vegetation, volume growth, coverage ratio
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Relationship Between Site Environmental Factors and Tree Growth in
the Machilus thunbergii, Indigenous Stands'

Jin—Taek Kangz, Nam-Chang Park® and Young-Gwan Chung3
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ABSTRACT

This study was performed analysis of relationship between tree growth and site
environmental factors in Machilus thunbergii indigenous stands to study optimal suitable site
of growth of M. thunbergii with high value as utilization of resource and conservation of
plant diversity, of green broadleaf of temperate zone distributing along beach and island in
korea. The results are summarized as follows;

Conditions of the optimal site environment in the Machilus thunbdfgii showed below 300m~
400m of altitude, above 30°of slope, hill of topography, east of aspect, linear of slope type,
low of weathering degree, allvium of deposit type, protection of degree of wind exposure, 1
0% ~30% of rock exposure rate, 50cm~70cm of soil depth, damp of soil moisture, middle of
soil hardness. The main environmental factors with affected growth of tree were topography,
and followed soil moisture, soil hardness, degree of weathering, altitude, degree of wind
exposure of wind exposure and aspect et al

Key words - suitable site, environmental site, plant diversity, green broadleaf of temperate

zone
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Characteristics of Meteorology and Tree Ring, and Comparison of
Growth by Region in Dendropanax morbifera Lev!
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ABSTRACT

This study was carried out to find relationship between meteorological factors and growth
of tree ring width, and analyzed and compared height, DBH, volume by classify into tree
group of Juju, island and inland districts in accordance with range of growth environment, in
Dendropanax morbifera Lev, getting value as utilization of resource and conservation of plant
diversity of green broadleaf of temperate zone. Jeju district was belong to typical warm
temperate zone with above 15T of average annual temperature and 1,500mm of precipitation,
and were also islands and inland districts were above 13°C, 1,300mm, respectively. As the
resulted from analyze growth patterns of tree ring, Jeju district was the highest in growth of
earlywood and latewood, relative density of tree ring. Growth of latewood was relatively high
in proportion to growth total annual ring width in districts of three group, and especially Jeju
district was high of latewood growth as well as earlywood growth. And also, relative density
of tree ring was the more air humidity was low, the more high. As the results of analysis of
growth pattern by districts, Jeju district showed the highest, and followed island and inland
districts in all growth of height, DBH, volume.

Key words : plant diversity, warm temperate zone, green broadledf, tree ring, earlywood,
latewood
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ABSTRACT

This study was carried out to compare early diameter and height growth of Pinus
densiflora stands in between Kangwon and Central provinces. Statistical test showed
significant differences in diameter and height at 10, 20 and 30 years. To analysis result by
provinces, It was a significant growth differences too. The growth of Kwangwon provinces
was better than that of other regions in Pinus densiflora stands. Some linear and nonlinear

models were used to fit height and diameter growth. The fitness index did not showed a
significant differences.

Key words : Pinus densiflora, early diameter and height growth, linear and nonlinear
models
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ABSTRACT

This study was performed to understand the regional differences in height growth and stem
taper form of Pinus densiflora. A total of 60 sample plots were set and dominant tree of each
sample plot were cut for stem analysis. Height growth and stem taper model were prepared
by fitting the stem analysis data to non linear regression models. Stem taper in Sokwang ri
has a relative high cylindrical form, but the stem form tends to be tapered with age. And
stem taper in Yangyang gun appeared to be little changed with age. Comparing to the stem
taper form of two regions, the stem form of Anmyeon Island was rather tapered in young

stage and was getting more cylindrical with tree age.

Key words : stem taper form, tree height, Pinus densiflora, regional differences
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ABSTRACT

This study was conducted to understand changes of stand area and growing stock at fire
damaged forest stands in the southern part of Korea. Sample points were set up at
Yangsan(l region) and Uiryeong(l region) in Gyeongsangnam do, Gwangyang(l region) and
Jangheung(l region) in Jeollanam do and Seogwipo(l region) in Jeju do where forest fire
had been occurred in 1980’s and 1990’s. Forest stand components were interpreted using
aerial photos that had been taken in the years of 1974, 1978, 1989 and 1998.

On the viewpoint of forest type, conifer stands before forest fire have changed to broad
leaved tree stands in Jangheung area. Conifer stand and mixed forest stand differentiated into
conifer stand, broad leaved tree stand and mixed forest stand in Gwangyang. In Yangsan
and Uiryeong conifer stands were increased by plantation. In Seogwipo conifer stands
changed to conifer or broad leaved tree stand. On the viewpoint of forest stock, both Pinus
densiflora stand in Uiryeong and Pinus rigida stand in Yangsan are similar to mean of forest
stock in Kyungsangnam do. However forest stocks of each stand are lower than mean of
forest stock of each administrative district in Gwangyang, Jangheung and Seogwipo. This
result is caused by low of the stand growth.

Key words : fire damaged forest stand, aerial photography, stand area and growing stock
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Estimation of Spatial Distribution and Occurrence Probability of Oak
species Using IKONOS Satellite Imagery and GIS™

A case study on Yangpyeong gun in Gyeonggi do

Bo Young Hamz, Woo Kyun Lee“, Jae Seo Chong2 and Jun Hak Lee?

2 o

1 B2 20044F 17 16H Received on January 16, 2004.

2 zm st 374 Aef 335 Division of Environmental Science and Ecological Engineering, Korea
University, Seoul 136-701, Korea.

x B =Ro dz A d ZATFAT(FANRE : FO 1-2003-000-00083-0)2) o2 F3hgd A7
Azl 459,

% <424 2 (Corresponding author) E-mail : leewk@Kkorea.ac.kr



2 A7 E Im FRAGES 409 EFUEE JHA T e IKONOSAH 8L © 83t
I FEFAAT TR, FUFEFY IVEI) APVAAASG} BAE 2A=E HARY
< %3 #¥stnz sqth

ezl ol s £@89Y R

& o
Qom, RRAGEE ¥4 vehgh :ﬂ;a&%a@
9 o £7 Uehgeh ®8, 2429
Rexel dal 43t 29 L Aee Lu%% # yehin gt
2 oa?ow S8 J4FUREA 43 m—a— AaRg e e ge 4

[o
o
ﬂ"’ rﬂ
O
o
2
N
o
M
2
s
f
e
N
g
—i)
O
2
8
o
rlr
o
oo
)
W
N
il
o
oo
il

ABSTRACT

In this study, spatial distribution of oak species was prepared by classifying the IKONOS
imagery and the relationship between spatial distribution of oak species and geomorphological
factors was analysed through logistic regression.

Comparing to pixel based classification, misclassification could be reduced by segment based
classification. Segment based classification appeared also free from salt and pepper effect and
showed higher overall accuracy.

The occurrence probability model derived with the data of segment based classification
showed better statistical performance than that of pixel based classification. The occurrence
probability model represent well the well known silvicultural and ecological knowledge about
spatial distribution of oak three species.

The approach in this study could apply to other three species and activities related forest
resources.

Key words :@ Qak three species, spatial distribution, logistic regression, occurrence
prouability, GIS, IKONOS
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ABSTRACT

This study proved if the high resolution satellite imagery of IKONOS is suitable for
preparing digital forest type map. Three methods, the pixel based classification with maximum
likelihood(PML), the segment based classification with majority principle(SMP), and the
segment based classification with maximum likelihood(SML), were applied to classify and
deliminate forest type of IKONOS imagery taken in May 2000 in a forested area in the
central Korea.

The PML showed the poorest accuracy with overall accuracy of 0.57 and kappa value of
0.50. Through the SMP, the overall accuracy could be improved to 0.67 and the kappa value
to 0.62. The SML showed the best performance, resulting in overall accuracy of 0.70 and
kappa value of 0.64. And the both segment based classifications could attenuate the salt and
pepper effect, while the pixel based classification was not free from the salt and pepper
effect.

The segment based classification was proved to be more suitable for classifying and
deliminating the forest type of the IKONOS imagery. And we could validate that a detailed
forest type delimitated in the form of a polygon can be mapped on the basis of the segment
based classification of high resolution IKONOS imagery.

Key words : digital forest type map, IKONOS imagery, pixel based classification, segment
based classification

An Analysis of Changes in Land Use Pattern in Northern Area of The
Da River Basin of Vietnam Using LANDSAT Datal

Duong Tien Duc?, Hyungho Kim? and Joosang Chung?®

LANDSAT A& o] &8 vEY d349 B34 Exogsd A »4'
g3gad’- 1352 3FQ°

2 o

= A} 718 o]&3te] 19936l A 1999 37bA WEY 939
Exol &Yy W3E B4t o|E $18te] LANDSAT 59 LANDSAT 7 14 %72e] AL&H
3z, ¥ EF2E ERDAS IMAGINE 86€ ol &3tich 199393 1999d AT-ohdA 9 EA o]
S AEARA, FA, A EE TR, dUEFEFEA, 283 29 2 EFIAY 7HA

CER LD
]

1 % 20044 1 30H Received on January 30, 2004.
2 Department of Forest Resources, Seoul National University, Seoul 151-742, Korea.



92 AP ZAes]A] 1. 2009

fFEoz FRHT. EXol LYo e Wz ¥Mile JYPFEEE 443 AEERE 539
post classification 7| & o] &3ted HrtatHTt

ABSTRACT

In this study, investigated were the changes in land use patterns of the Northern area of
the Da River basin, Vietnam, over the period of 1993 through 1999 using remote sensing
techniques. LANDSAT 5 and LANDSAT 7 satellite images were used as a set of source data
to assess the changes in land use patterns with ERDAS IMAGINE 86. The land use patterns
of the basin area in 1993 and 1999 were classified into 5 major land use types including the
developed land, wetland, bare or disturbed land, tropical evergreen forestland, and agro or
plantation forestland. Then, the changes in areas of land use types during the period were
assessed with such post classification methods as supervised classification and maximum
likelihood algorithms.

Key words : changes in land use patterns, Da river basin, Vietnam, LANDSAT
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ABSTRACT

Tilia amurensis is highly value added and utilizable value. But, study of natural and planted
stand in Tilia amurensis is insufficient especially, fundamental data of stand structure, stand
species, crown projection area, and forest practice is needed. So, this study surveyed stand

structure, crown projection area of natural and planted stand in Tilia amurensis. As a result

1 $3% 200448 2/ 7H Received on February 7, 2004.
? BSZILAKRHEE: Korea Forest Research Institute, Seoul 130-712, Korea.
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of this study, species in natural stand of Tilia amurensis is more than planted stand and
mixed stand all that this study. Also, regular simple coefficients model has derived by N/ha
according to DBH in natural and planted stand in Tilia amurensis and estimated N/ha
according to DBH based on this study is utilizable by fundamental data at each growth stage
of Tilia amurensis stand for reasonable stand density control and forest practice.

Key words : Tilia amurensis, natural and planted stand, stand structure, crown projection
area, diameter growth
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ABSTRACT

The purpose of the study is to offer datas and guidelines which could be utilized to
establish the policy for forest land use, and to provide the guidance data for forest land
utilization management system. In Korea, National Land Use Control Law was formulated in

1 5% 20044 2H 13H Received on February 13, 2004.
2 57 1Lk RI 2B Korea Forest Research Institute, Seoul 130-712, Korea.
3 Center for International Forestry Research(CIFOR), Bogor, Indonesia.
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1972, which provided the key framework to utilize efficiently the national land. The forest
land was classified into reserve forests and semi reserve forests in 1985. In 1997, forest land
was reclassified for sustainable forest management into environmental forests for general
public’s benefits, production forests to promote functions enlarge infrastructure for intensive
forest management practices, and semi reserve forests to increase the competitiveness of
forest industries for economic efficiency. Since the promulgation of the forest land
classification system in 1997, around 8,065ha of forest land has been converted into other land
uses annually,and 83.8% of them were for non agricultural purposes, such as road
construction, housing land, and industrial sites in decreasing order. Even though 7 years have
been passed after new forest land use system, many officials in charge of forest land use at
local provinces are not acquainted very well with forest land use classification system in
detail. And inefficiency in forest land use control are mainly caused by ambiguity of forest
land classification criteria, lack of equity against surrounding forests, and limitations in small
scale drawings and maps. Also to increase the efficiency of the next forest land use
classification under decentralization and regional autonomy, it is necessary to prepare the
same scale forest land use basic map with the national land use plan map, and to provide the
forest land use reclassification system through the commissioned projects.

Key words @ Forest land use system, Decentralization, sustainable forest
management(SFM), Korea
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2 Yego

ABSTRACT

This study was for offering an useful information for the Sustainable Forest Management
in the Experimental Forest of Jeju island. It took about 3 months to survey the forest from
april until June 2004. To prepare for a new national forest inventory survey, satellite imagery,
GIS and Trimble GPS were used for a field survey point. The dead trees, understory and
vegetation in the survey point were added to the catalogue of forest survey for the
acquisitions of the environmental information.

As a result, the Deciduous broad leaf and Broad leafed are dominant in the area and
volume in the experimental forest in Jeju island. The Japanese sugi occupies only 8% in the
gross area, however 20% in the gross volume. The average volume of the experimental forest
in Jeju island is about 147m.3

Key words : national forest inventory survey, catalogue of forest survey, Forest type

A% AT - 4t - 1A

Pearson Chi-Square Test for Forest Type Classification of an
Worm-Temperate Forest Using the Basal Area and the Number of

Trees'
—-A case study on the Experimental Forest in Jeju island-

Gee-Soo Kongz, Hyun-Kyu Won® , Sung-Ho Kim® and Cheol-Min Kim®

2 o

75

ATE P gIeA TAH dE AFAEEY @S R gAUHeER FE
o FAsAT AT AXRA AL AN 2APDE o AT 4
AN FueRAs JERSY Ffugel ¥ $AFTA I e BRIAG 2
SiAF QBRI $AFE AR A E FEAAE setEtuA WEEH D stz
A& 3tgieh
AFAH, AFANIY W $HAFFL 3 180 FF2 A5EAFT T FF, GHEHT 8

rL L
$ r&rz
o>

O -
o kool

o 1 2

¥
Ehs

1 $5% 20054 8 2H Received on August 2, 2005.
2 2+ 989 Korea Forest Research Institute, Seoul 130-712, Korea.



9% F=THFATIHA 1. 2009

A % 2937 A5 P $Fo2 vehith 4SFAFINE FAMMLE, BAALE,
FAYUT SolAT HPBAFE AUR, WFUE, 3T} Bo FAstAT FFE
JFUY AEA Ay Ee z}xlo}ah FEE 9354302 et 2931 $44F 24
W fANA FRLURAL S5UYS, FIRDS, BRSEEY, TEY, AFANA #9)
B 01T Grh, Hd QS EeE 2YSERH FAEAA FAD IS dehich

ABSTRACT

This study aimed to verify the applicability of decision making method of the dominant
species for the forest type classification in the experimental forest of Jeju island. The
dominant species was decided by a naked eye survey in a field, ratio of a basal area and
the number of trees. A frequency analysis and the Pearson Chi Square test were applied to
the method of statistics for the decision making of a dominant species.

As a result, The total number of dominant species are 18 species in the experimental forest
in Jeju island, the Evergreen Broad Leaf are 7 species, the Deciduous Broad Leaf are 8
species and the Coniferous are 3 species. The dominant species in Evergreen Broad Leaf
consist of Castanopsis cuspidata, Quercus acuta, and Daphniphyllum macropodum and
Carpinus laxiflora, Styrax japonica, Quercus serrata in Deciduous Broad Leaf and
Cryptomeria japonica, Pinus thunbergii, Chamaecyparis obtusa in Coniferous, respectively.
Finally, by the Pearson Chi Square test of dominant species, a basal area was a significant
with a Evergreen Broad Leaf, a Mixed Broad Leaf Forest and a Mixed Forest, a
Coniferous. However, the number of trees was significant with Deciduous Broad Leaf Forest

and Coniferous only.

Key words :@ dominant species, basal area, number of trees, Pearson Chi Square
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ABSTRACT

Owing to the increasing demand of Forest Information at home and aborad, this study,
questionnaire research for the application of forest type map, was carried out. All of the
organization which was related to forest type map were an object of study. They were
Nation Forest Office, Local Forest Office, University, Institute, GIS company, Government
invested Enterprises and otherwise. The investigation started in june and ended in september
2003. The contents of survey composed 4 fields, a general subject, the basic knowledge of
Forest type map, the utilization of Forest type map, and the satisfaction of Forest type map,

Key words : questionnaire research, forest type map, forest information, forest type map
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ABSTRACT

This study was carried out to find the relationship of the broad leafed tree as host tree
and Mistletoe and to find the influence on the growth of deciduous broadleaved tree growth
in the temperate zone region, Korea. The appeared important species as host plant, were
verified, Alnus hitsuta var, Carpinus laxifora, Quercus actissima, Aluns hitsuta, and Quercus

1§25 20054 10/ 31H Received on October 31, 2005.
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serrata in the Chiri Mt., Quercus actissima, Quercus mongolocia, and Carpinus laxifora in the
Kyonggi Do P’och’on area and Quercus mongolocia, Betula schmidtii, and Quercus serrata
in the Kangwon Do Hongch'on area.

Diameter growth of the host plant depend on the parasitism ratio of the mistletoe, and also
the host pant was showed various damage form with break out of a hollow by tissue rot.
These mistletoes were find out that it disrupts the growth of deciduous broadleaved tree and

the density increase, the host plant die finally.
Therefore, it should be considered these results well enough in the management of

deciduous broadleaved stand.

Key words : Mistletoe, host plant, deciduous broadleaved tree
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ABSTRACT

This study performed that analyzed forest site factor, forest type, and stand structure to
major urban forest of metropolis circumference for rational management of urban forest. The
result was as followed.

The character of urban forest was composed of the artificial forest that planted in afforesta
tion of country of the early 1980’s and secondary forest with occurred naturally. The stands
were declined growth because of insufficiency management, and a part of stands was

1 $25% 20054 10H 31H Received on October 31, 2005.
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destroyed with invasion of different species. The result of tree ring analysis to regional major
tree was showed tree age of 50 years mostly, and It's growth was decrease.

The results of classified forest type according to stand condition for reasonable stand
manage ment were classified into four forest type; low density growth type of space use,
stability type of stand density maintenance, thick growth type of high tree density and the
Gap producer due to an upper layer tree destruction. It thinks that these results will be apply
to fundamental data of the urban forest management.

Key words : urban forest, artificial forest, secondary forest
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ABSTRACT

Thinning was conducted in 2 times in Korean pine(Pinus koraiensis) stand afforested in
1964 to compare the growth of trees by thinning methods. The first thinning was conducted
in 1982, 18 year after afforestation with 4 methods such as thinning by DBH, thinning by
basal area, thinning by Terasaki B, and Control. The second thinning was coducted in 1988, 6
years after 1lst thinning, with same thinning methods. Growth of trees were compared 13

1 #5% 20054 10H 31H Received on October 31, 2005.
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years after second thinning, average DBH of trees in 3 thinning treatment plots showed 10~
24% higher growth rate than that of control. Especially, the average DBH in thinning by
DBH plot was higher than that of control. The volume increment ratios after 13 years of
second thinning were compared, and the results were 230.4% in thinning by DBH plot, 210.2%
in thinning by Terasaki B, 1858% in thinning by basal area, and 125.0% in control,
respectively. Thus the volume of 3 thinned plots were doubled or more by thinning. There
were good growth increase in DBH and volume after 2 times of thinning in all thinned plots.
Especially, thinning by basal area was effective for shortening of production period.

Key words : thinning, Pinus Kkoraiensis, growth of trees
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ABSTRACT

To analyse the influence of thinning on individual tree growth, especially in mixed forest,
the sample plot was investigated in mixed forest which is located in Chungnam Goesangun,
that is a experimental forest of Korea University. Growth information of all trees in sample
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plot was measured and thinning was performed as a simulation. After thinning, the future
growth was estimated for all remained trees. The applied thinning methods were Terasaki(3F
I#%), Hawley and Selection thinning. For the estimation of future growth after the thinning,
the individual DBH growth models from this research area were considered. The thinning
intensity applied was “light thinning”, except selection thinning. Therefore there was little
difference on stand status between before and after thinning. However, in case of selection
thinning, that difference and estimated future growth were considerably high, because about
half of trees were thinned by simulation and the situation of competition became lower than
before. Simultaneously, the thinning supplied the sufficient growing space. It is proved that
the selection thinning is able to induce the better growth than other thinning methods and
control better the individual growth in short period for specific species.

Key words : influence of thinning, individual tree growth, mixed forest, DBH growth model
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ABSTRACT

This study presents the results of the change of growth and stand DBH class distribution
on the experimental stand for thinning of Quercus acuta that is major tree species on the

southern province of Korea.

The tendency of diameter growth showed the curve that increased suddenly after thinning
at the stand age 25 years on the experimental stand of thinning.

To estimate the change of DBH class distribution after 4 years of thinning, stand table
projection method was applied. Current DBH class distribution of control sample plot and
sample plot with low thinning intensity could move 3 degree to upper class. And annual
volume growth rate was estimated to 7.6% and 11.12%. For the sample plot with intermediate
thinning density and high thinning density, moving DBH class was 2 degree and 4 degree
and growth rate was 8.95% and 10.93%.

As a result of comparison between the sample plots, the thinning has a positive effect on
the diameter and volume growth. However, there is an uncertainty, because the long term
monitoring for the stand change after thinning was not fulfilled yet. Therefore, long term
monitoring as well as research are necessary and should maintain to clarify the thinning
effect and to develop the growth model with consideration of thinning.

Key words : growth, DBH class distribution, thinning, Quercus acuta, diameter growth,
thinning effect, growth model
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ABSTRACT

The aim of this study was to measured species composition, evenness, and diversity of
shrub and herb layer on Pinus rigida(Pitch pine) stand plantation in Jinju, Gyeongnam
province, Korea. This Pitch pine stands had been thinned at different condition in 2002.

Species composition of shrub and herb layers were not significantly related to thinning in
treatment and control site. In the thinning site( 1,1,1I), Quercus serrata ,Quercus aliena,
Rhododendron yedoense var. poukhanense, Smilax china,Miscanthus sinensis, Carex
siderosticta, Calamagrostis arundinacea were dominated with Pitch pine stands, while, control
sites were dominated by Quercus serrata, Quercus aliena, Acer ginnala, Calamagrostis
arundinacea, Carex lanceolata, Oplismenus undulatifolius etc.

The introduced species from surrounding forest are 16 species(Styrax japonica etc.), and
Prunus sargentii, Alnus hirsuta, Callicarpa japonica, Rhododendron mucronulatum etc are
disappear species in shrub layer. In the herb layer, 14 kinds(Cocculus trilobus etc) were
introduced, and 6 kinds were disappear.

Based on these results, Pitch pine stands should not expected significant short-term
changes in shrub and herb layer. However, short-term changes in species
composition(introduced and disappear species of shrub and herb layer) should be expected a

slight shift in species composition with thinning stands.

Key words : Pitch pine, shrub and herb layer,species composition, Jinju
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Biomass of Korean Pine(Pinus koraiensis) in Gapyeong'
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Jin Woo Koo?, Ji Hyun Kyung?® Jong Sung Kim® Young Jin Lee’, In Hyeop Park®
Kyeong Hak Lee’® and Yeong Mo Son®
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ABSTRACT

This study was conducted to develope allometric equations and to estimate biomass for the
three stand age classes(I-1I, M-IV, and V-VI) of Korean pine(Pinus koraiensis), Gapyeong.
Dry weight(kg/tree) and aboveground biomass(ton/ha) was 25.8 and 30.6 for I-0 class, 242.7
and 1125 for M-IV class, and 391.0 and 958 for V-VI class, respectively. Total above and
belowground biomass(ton/ha) was 42.1 for I-1I class, 153.7 for M-IV class, and 130.3 for V-
VI class. The proportion of stem to total biomass increased with the stand age class while
that of foliage decreased. Ratios of root to aboveground biomass differed among stand age
classes, the ratio decreased with the stand age class. Stem density(g/cm3) was 0.35 for I-1I
class, 0.32 for M-IV class, and 0.33 for V-VI, respectively. Aboveground and total biomass
expansion factors were 1.33-1.87 and 1.80-2.44. Our results showed that differences in stand
density with stand age classes might influence allometric equation, stem density and biomass
expansion factor.

Key words : total biomass, regression equation, component, Pinus koraiensis, stem density,
biomass expansion factors
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Estimation of Biomass and Nutrient distribution in Natural Forest for
Machilus thunbergii*
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ABSTRACT

Natural forest for Machilus thunbergii were investigated estimated biomass and nutrients
distribution in Jeonnam Province Sinan county. Sample trees were harvested for dimension
analysis in each diameter breast height. Machilus thunbergii natural forest stands were
volume of 225m3/ha, average diameter breast height of 1l.lcm, average height of 7.2m.
Lower plants were distributed by Morus bombycis, Callicarpa japonica, Celtis sinensis and
Ficus erecta, Ligustrum japonicum, Eurya japonica et al.

Estimated equation of biomass was used logY=a+blogDBH model, and then coefficient of
determine was highly shown to 0.789 from 0.978. Above ground biomass was estimated to be
29ton/ha and stem biomass(14.5ton/ha) was occupied by 50% of total biomass and current
year foliage was covered by 40% of total foliage.

Nutrient of Machilus thunbergii were highest in K and followed by Ca, N, Mg, Na and P
and nutrient concentrations of current year branch were higher than other components.
Nutrient contents of foliage were higher than those of stem in N and other nutrients.

Key words  Machilus thunbergii, biomass, nutreinet content, natural forest
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Assessment of Carbon Stock Using Biomass Expansion Factor by Major
Species'
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ABSTRACT

This study presents the calculation and test of specific gravity, biomass expansion factor
and carbon conversion factor to convert tree volume to carbon stock for korean major tree
species. Estimated carbon stocks by tree species were applied to total tree volume in Korea.
Thus national carbon stock was estimated.

The component ratio of dry weight of stem was highest among three parts(stem, branch
and leaf), and the component ratio of dry weight of stem incresed with increasing age. And
ratio of root/on the above ground by tree species was relatively high when the stand was
younger. The tree species which showed higest component ratio of stem was Quercus
variabilis, Quercus mongoloca and Pinus densiflora at Kangwon province. While Pinus
koraiensis showed lowest component ratio of stem and relatively high component ratio of
branch.

Tree species of which‘stem density was highest, were Quercus spp. like Quercus variabilis
and Quercus mongolica, and Larix leptoletis among the coniferous tree. While biomass
expansion factor of stem was higher than that of root on the case of coniferous tree, both
were similar on the case of broad leaf tree. Generally, the component ratio of root was
different by tree species, but it was estimated at about 30% of stem.

2] )85 Korea University. Seoul 136-701, Korea.
FF g3 Gonju National University, Yesan, Chungnam 340-802, Korea.
6 %-7-‘41 83 Sangju National University, Sangju, Gyeongbuk 742-711, Korea.
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As a result of conversion of tree volume to carbon stock, carbon stocks of Chamaecyparis
obtusa and Larix leptoletis using current method were caculated more than carbon stocks
using previous method. And for other tree species, the previous method braught the better
value of carbon stock.

Key words : specific gravity, biomass expansion factor, carbon conversion factor, carbon
stock, dry weight of stem, stem density
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Making Forest Functions Classification Map for the National Forest
Management Planning’
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ABSTRACT

The purpose of this study carried to make out forest functions classification map for the
national forest management planning using forest functions evaluation program developed at
Korea Forest Research Institute. The method of forest functions classification evaluated the
potential of each forest function at the grid unit and made out the final forest function
classification map according to the priority ranking of the forest functions and forest
management planning guide line.
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The result of the study turned forest functions classification into a possibility according to
national forest management planning guide line by evaluating forest functions of the
compartment sub-compartment unit through evaluation of the each forest function using
program. The forest functions evaluation program supported decision making efficiently by
making easily out forest functions classification map when national forest manager classified
forest functions.

Key words : forest functions classification, national forest management planning, evaluation

program, compartment
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Comparison of the Development of Forest Fire Resistance Space in
Sunwoon Temple and Naksan Ternp]e1
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ABSTRACT

It is compared that the reduction could have a effect on fire damage by developing the
forest fire resistance place between Sunwoon temple and Naksan temple. In Naksan temple,
some structures are destroyed because of the caloric heat from the burning pine forest
adjoined with them. On the other hand, other structures which are surrounded by developed
deciduous forest and defensible space. In Sunwoon temple, I could think of vegetation fuel
break, 14m wide open space and more than 50m wide vegetation fuel break are developed.
Camellia japonica or deciduous stand was good for defensible effect of a forest fire. Fire
damage will be decreased if an open space is located between structures and vegetation fuel
break.

1 2% 20054 11/ 15H Received on November 15, 2005.
2 P23 7591 Korea Forest Research Institute, Seoul 130-712, Korea.
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Key words : forest fire resistance place, vegetation fuel break, Camellia japonica stand

FFEAC A BFA ] QASAH nE AFyy 27473 24

AFa - Ag

Analysis on the Early Growth for Betula platypylla by Site
Characteristics of Landslide Areas in Sangju1

Dong Geun Kim? and Sang 11 Shin®
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ABSTRACT

The study was carried out to investigate the effects on the early growth for Betula
platypylla by site and soil characteristics, around vegetation of landslide areas in Sangju. The
results obtained are as follows;

1. Soil factors was influenced more than site factors on the early growth for Betula
platypylla. Tt was thought that the growth of Betula platypylla was early stage and the site

1 $% 2005% 11H 16H Received on November 16, 2005.

2 AFusty P32 AY83} Department of Forest Resources and Environment, Sangju National
University, Sangju 742-711 Korea.
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characteristics of study areas was so similarity.
2. In soil factors, Cu, P205, T-N, As, EC, Mg, K was appeared the mainly factors on the

early growth for Betula platypylla.
3. In site factors, recovery length, direction was appeared the mainly factors on the early

growth for Betula platypylia.
4. Continuative post management in the erosion control area are recommended to maximize

restoration and prevent recurrence.

Key words : landslide, Betula platypylla, early growth
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The Optimum Competition Index and the Development of Single Tree
Growth Model for Pinus densiflora Stands in Anrnyun—Island1
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ABSTRACT

In this study, the relationship between growth factors, competition indices and annual radial
growth were analyzed and then a single tree dbh growth model were prepared for Pinus
densiflora stands on Anmyun Island, in Korea.

To prepare a single tree dbh growth model, a correlation analysis between different
competition indices and annual radial growth was fulfiled first. After the analysis, it is proved
that Hegyi's competition index was suitable to estimate the competition status of individual
tree. Then an annual radial growth model was prepared. Annual radial growth was employed
as a dependent parameter in this model. Age and dominant tree height, which estimates site
quality, dbh and Hegyi’'s competition index of individual trees were employed as independent
parameters. Several non linear regression equations composed of above parameters were
analyzed and following annual radial growth model(Rh’) for individual trees was prepared :

R, =1.01551 - age —L06% . j -04808 . gpp L2 . pecp —0.095 (V37SE=0.061, FI=0.59)

The prepared model coincided with a general growth principles. But, the coefficient of
dominant tree height was estimated negative(-) and a new annual growth model(Rh’’) except
parameter of dominant tree height was prepared :

R, =10.96009 - age ~1¥8% . gpp 0 . HgCI 015 (VYSE = 0.063, FI = 0.56)

Then the dbh after n years could be estimated by following equation which consist of the
dbh at the present time and the sum of annual radial growth for n years.

i+n—1
dbh yyy= dbh 42 3 R,

In practice, the single tree dbh growth model could be applied to predicting the growth of
individual tree for various forest situation or competition status.

Key words @ competition indices, annual radial growth, single tree dbh growth model.
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Estimation of Site Index Function for Larix kaempferi Stands in
Gyeongi Province!

Hyungho ijz*, Joosang Chungs, Sekyung Chongz, Yeongmo Son? and Euigyeong

Kim!

2
o] ATE VPYAZRANARE ol8F A - £33 AQAFA A ML AHEI 9
3 FAFReH, AVE A Uddd & dE FFYAZAARE o] &3t FEE A9
A FA4S 93 MAFAZTFAE AL 2 AAFEFIARE AR, GARHA
Ao 316_1 YA G A4S stk WA Chapman-Richards RS o35t A¢)

A5E =AY A7 P<O0001SZ wl$ #oF Roz velgon ARAASFE 075640 F41
FrAE o) 83te] AYAFERIAE AT A3 A A8HL Qe AAAFERFIAG 4
Aade] goja 2 AolE BAoH, APAFE 1204 22742 £EdE Aoz ek =@
FHHYPE o) 8T AANLHFIAZE AQAFE FAYT A, GEF 5T T2 A=
T AEA, B9, A%, 23, ARZH 59 LR YuET tiA TRz FAHE ZFRTHE
AL AAAFASA S FFFYYE o8 AAANFFAALY AARAFE 022 £ F|
FA BAHAN[T gty A9 - 38 YA AL glojA AFJAZAARY L8
ol 7hed Aoz ATAT.

ABSTRACT

This study was conducted to develop the feasible site index equation of region according to
each species. To make the equation, we used the data of site survey on Larix kaempferi
stands collected from all over the Gyeonggi Province. We firstly derived nonlinear growth
equation and then draw site index curves by applying this estimated equation. We also
developed the method of estimation for site index based on environmental factors of the sites.
As a result, this study with Chapman-Richards function showed very significant P-value
which was less then 0.0001 and high R-square value, 0.75. The site index curves had a big
difference between the new equation and the previous one in growth pattern. We also tried to
make the estimation of site index on environment factors with quantification method (I),
which had high significance, P<0.0001 and high R-square value, 0.72. The crucial factors in
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the growth of tree turned out to be total soil depth, aspect, topography, altitude and shape of
slope in order of importance. Finally the accuracy of measured site index from growth
equation and estimated site index with quantification method was very high.

Key words : site index, Larix kaempferi stands, nonlinear growth equation, site index curves,
quantification method (I).
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Estimation of Above and Belowground Biomass for Pitch Pine(Pinus
rigida) Planted in Yesan'
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ABSTRACT

The objective of this study was to develop allometric equations and to examine the
influence of stand age classes on above and total biomass expansion factors, stem density
values and conversion factors in pitch pine(Pinus rigida) species. A total of 23 representative
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sample trees based on the three different stand age classes were destructively sampled to
measure green weights and dry weights of the four(root, stem, branch and foliage) portions
of pitch pine trees planted in Yesan-gun. Dry weight (kg/tree) and aboveground
biomass(ton/ha) was 15.2 and 37.0 for I(1~20 yrs) age class, 61.7 and 110.1 for I(21~40 yrs)
age class, and 1926 and 156.7 for III(41~yrs) age class, respectively. Total biomass(ton/ha)
including above and belowground was 455 for I age class, 141.9 for II age class, and 183.0
for I age class. The results in this study indicated that there were statistically significant
differences in biomass expansion factors, stem density values, and conversion factors between
stand age classes. As stand age classes increase, above and total biomass expansion factors
tended to be decreased with the ranges from 1.28 to 1.00 and from 1.36 to 1.00, while the
stem density values tended to be slightly increased with the ranges from 0.46(g/cr) to 0.54(g/
cr). This information could be very useful to improve inventory of greenhouse gas emissions
and carbon sequestrations for pitch pine species by applying different biomass expansion

factors and stem density values.

Key words  Pinus rigida, above and belowground biomass, stem density, biomass expansion

factors, carbon sequestrations
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ABSTRACT

This study was carried out to develop site index equations using Schumacher model and
Chapman-Richards model for major broadleaf species. The data were collected from 254 plots
for Quercus variabilis, 126 plots for Fraxinus rhynchophylla, 166plots for Betula platyphylla
and 201plots for Acer mono through out the country. As a results of fitness indices, model
structure and residual distribution in estimating dominant tree heights using Schumacher
model and Chapman-Richards model, the later model showed slightly superior performance.

The shapes of site index curves deriving from new model showed little difference by
species respectively. Site index curves for Quercus variabilis species have showed asymptotic
curve over 40 years in stand age, whereas continuous rising curve trend in Fraxinus
rhynchophylla and Acer mono species. And rapid asymptotic curve over 30 years in Betula
platyphylla species.

key words ; Site index equations , Broadleaf species, Chapman-Richards model.
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ABSTRACT

This study was carried out to construct a new system for the growth and harvest
information of Crytomeria japonica plantation forest. The results of parameter estimation of
the Weibull probability density function by mean diameter, which appeared by 99% in
Crytomeria japonica in case of fitness of cumulative distribution. The results of fitness
estimation of stand diameter distribution system which is estimated by mean diameter and
dominant height appeared by 90% in Crytomeria japonica. The optimum site index estimation
equation was Chapman-Richards model and 77% in fitness index. And stand volume
evaluation system which is estimated by diameter class distribution, height by diameter class
and number of trees per hectare appeared by 91% in case of stem volume with bark per
hectare. We predicted stand volume using estimation equations, which are developed by stand
age and site index, such as stand density, mean diameter and dominant height. Therefore
those information were used to make yield table for Crytomeria japonica of Jeju regions by
site index which offered various information such as stem volume with-without bark,
merchantable volume with-without bark etc. Forward, stand information have to periodically

carry out suitable research and be able to improve efficiency to user.

key words ; Crytomeria japonica, Weibull probability density function, Chapman-Richards
model, yield table
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ABSTRACT

This study aimed to take out the most proper volume equation among stem volume
equation with crown ratio and compared to stem volume equations with and without crown
ratio variable for estimating Quercus acutissima stem volume. To compare with tree volume
equations were tested with fitness index(FI) and test statistics which are bias, mean absolute
deviation(MAD), standard deviation of difference(SDD), and residuals distribution on predicted
value. In result, stem volume equations with crown ratio variable produced some better
fitness index and test statistics than its without crown ratio variable and reduced a little
variation at test of residual distribution on prediction values. The equation

V= a(H®/ D) exp[d(CR/H))(D*H) among stem volume equation with crown ratio showed
the FI 99.99% and produced much best result on test statistics.

Key words : crown ratio, stem volume equation, Quercus acutissima.
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ABSTRACT

This study was conducted to provide informations for the tending practice that could be
used to maintain the natural Juglans mandshurica forest by analysing stand structure and
growth of the stand in Yanggu, Gangwon province. The major tree species on the natural J.
mandshurica stand in the study sites were Morus bombycis, Acer pictum var. mono, Ulmus
davidiana, Quercus mongolica and Tilia amurensis, J. mandshurica occupies 43% of numbers
and 72% of volume in the stand. J. mandshurica shows good annual ring increment than
those of the other hardwood species in the site. For sustenance of J. mandshurica as a
dominant species in the stand, the practices for inducing seedlings were needed. The crown
projection area (CPA) varied with the diameter growth, and can be predicted as a regression

CPA=71.728L.n(DBH)-166.12. The estimation of suitable number of trees using this
regression on DBH and CPA would be a basic information for the silvicultural practice and

management of J. mandshurica stand.

Key words © Juglans mandshurica, crown projection area, growth, stand structure.
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ABSTRACT

Growth condition of plantations in Unduryung and Sammachi was compared to give basic
information for practice through analysing stand structure and growth pattern of Fraxinus
rhynchophilla plantation by sites. Stand density of plantation in Unduryung which established
in 1981 was little decreased because of no tending and slow growth by cold weather with
950m altitude. And the plantation has good stem characteristics but DBH, tree height, basal
area, and annual ring growth were low. On the contrary, plantation in Sammachi shows good
DBH, tree height, annual ring growth because of low competition by early tending and by
low altitude of 450m. But recent annual ring growth decreases to 2.5mm, hd ratio increases to
104 and there are 100 trees/ha of dead trees in plantation. So competition in the plantation

seems high, and tending to decrease competition is needed for the production of good quality
timber.

key words : Fraxinus rhynchophylla, site characteristics, forest tending, growth.
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ABSTRACT

This study was conducted to analyze the vegetation type and structure of Pinus densiflora
stand in natural forest of northern Youngnam, Korea. With the classification of

1 $25% 20065 97 6H Received on September 6. 2006.
2 YA 39 Korea Forest Research Institute, Seoul 130-712, Korea.
3 Axusn 433} Department of Forestry, Kyungpook National University, Taegu 707-701, Korea
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phytosociological method, P. densiflora forest was classified six communities and five
subcommunities. The six communities were Vaccinium koreanum community, Acer
pseudo-siboldianum community, Quercus variabilis community, Miscanthus sinensis var.
purpurascens community, . serrata community, and Typical community. A.
pseudo-siboldianum community was subdivided into Sasa borealis group, Fraxinus
rhynchophylla group, and A. pseudo-siboldianum typical group. Q. variabilis community was
subdivided into Robinia pseudo-accacia group and . variabilis typical group. Dominant
species of upper layer was P. densiflora, whereas dominant species of middle layer were
Quercus spp. such as Q. mongolica, Q. variabilis and so on. Therefore Q. spp. might have an
important role for the maintenance and management of natural P. densiflora forest.

Key words : classification, phytosociology, structure, vegetation, Pinus densiflora.
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ABSTRACT

This study was conducted to conducted to understand the relationship between spatial
distribution of red pine (P. densiflora) forests in Korea and various growing factors, such as
topological, climatic, and soil factors, and to suggest optimal site conditions for red pine
management.

Digital forest cove map, current vegetation map, land cover map were used for preparing
the spatial distribution map of red pine with the size of 100mx100m.

About 99% of red pine stands in Korea was appeared under 640m of elevation and under
26 degree of slope. Occurrence frequency per unit area was increased to 300m and then
decreased exponential curve form. In slope, occurrence frequency curve shows a Weibull
distribution form in the rage from O degree to 45 degree and a cubic polynomial form in the
range from 45 degree to 50 degree.

About 99% red pine stands in Korea was appeared in the range of temperature in April of
6-14.2°C, mean annual temperature of 7.2-14.8C, precipitation of 1,010-1,590mm.

About 42.2% of red pine stand was appeared in loam soil, 34.3% in sandy roam, and 15.3%
in silt roam. About 44.7% of red pine stands in Korea was appeared in shallow depth of soil,
and 45% in medium depth.

Spatial distribution of red pine stands in Korea was proved to have a close relationship to
elevation (r2=0.913), 7 AHr2=0.905), 7]-2(r2=0.790). precipitation(r2=0.843).

key words ;, Pinus densiflora, spatial distribution, topography, climate, soil.
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ABSTRACT

This study was carried out to develop decision-making model for proper time allocation of
forest stand practices using fuzzy membership function. The case study was conducted at the
Korean pine(Pinus koraiensis) stands in the experiment forest of Kangwon National
University. Analysis was done in 3 kinds of practices of tending, thinning and final
harvesting and determining factors for proper time allocation were tree height, basal area and
per ha volume. The results of analysis were shown tending 0.286, thinning 0.337 and final
cutting 0.381, depending on the grade values of fuzzy set. The area of reaching the proper
time for final harvesting was 150 ha and the area for tending and thinning 40 ha.

Fuzzy membership function model showed quantitative values which are necessary for
decision-making and was found useful and expandable so that the models could be differently
applicable according to tree species, site conditions and management goals. The application of
fuzzy function models in relation to the existing forest management planning programmes

would be supportable for decision-making for forest managers.

Key words : Decision making, Forest management planning, Fuzzy Membership Function.

G 98 BP9 a4 LF w3 94X

2 3%
OB - 9@ - ARG

Change Detection of Environmental Capacity in the Rapidly Developing
Forest Areas’

Chong-Soo Lee® - Woo-Kyun Lee®™ - Seong-Woo Jeon®

2 o

1 % 20064 10H 2H Received on October 2, 2006.
2 SRR -FrAFY 7342 AE Environmental Information Center, Korea Environment Institute.
3 sigtw B A e)F 82 Division of Environmental Science and Ecological Engineering, Korea
University
ZA A} leewk@korea.ac.kr



Fard &34 1.2009 123

B ATAAE WY $eAG @ AALAA 248F AAE BAGY) 98 TSN
Bkl Ax@ ALAEHT AY 2 ATHS L@ AU se AR doH BALBE
e ET LY

AAE ZAA Aol hal STa 00de] BAEFE hwa A3k A7t R ARAe
el we ATHEES AWNYES FHe Aoz Uehanh ool me} As R Ay
MYEe o3 4RHE BAEIE pABY} Wad 57 c&a% Zaw we, Aeast 8
2% $3UAL Fre.

% BAEF A4 ATE AL BA BRAYY 9 L ALARATY AY 5 AL =
NeANA 834 d9Fe s AESEY F4E + Aok

aE & AT AHEY Bl QoM 83F NaAR Hepe wads 2y WE
of o] o]FolA AYe FuAe A AL A5 Adow £EHE WA AT G B
ATARE AQ v ARl BEY A9lE AAAoz WHATH siGgel dw e e
3k,

ABSTRACT

Developing quantitative methods to assess environmental capacity is required to monitor
environmental capacity changes over time for the rapidly developing areas in order to make
better plans and policies for land management. Thus, in this study relative environmental
capacity was estimated with Development Tolerance Index(DTI) and Development
Attractiveness Index(DAI). DTI was generated by national environment assessment indicators
of the Ministry of Environment in Korea, and DAI was produced with topographic
characteristics and geographic accessibility.

We calculated environmental capacities for 1987 and 1999 on Pocheon, Gyeong-Gi province
in South Korea and compare the differences between two years. The result showed that both
DTI and DAI were increased because of expanding urban and developed areas. Following this,
the areas which need conservation management were decreased, but the areas which require
development managements were increased. We expect that the estimated environmental
capacity can be used to predict influences and consequences caused by future development, so
that it can help land managers and policy makers for planning and managing land resources.

Since this study, however, does not include environmental sensitivity and environmental
instability caused by development, there is a limitation that all of the areas which exist next
to previously developed areasare assessed as non-conservation areas. Thus, when this study
is applied to regional environmental management plans, the lack of environmental sensitivity
and instability has to be adjusted by policymaking.

Key words : Environmental Capacity, Development Tolerance Index, Development
Attractiveness Index, environmental sensitivity, environmental instability
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ABSTRACT

Climate change on our ecosystem is a worldwide concern so that many countries all over
the world have been tried to understand its impact, adaptation, and vulnerability to prevent or
mitigate significant threat to the sustainability of our environment. There is little doubt that
Korea, as the part of the world, will also face climate change and its effect. Thus, methods
for the assessment of vulnerability to climate change have to be elaborated as well as climate
change impact and adaptation researches. However, there have not been extensive researches
for the vulnerability to climate change in Korea. The objective of this study is to establish
framework for selecting ecosystem model because the vulnerability to climate change is
assessed and predicted based on ecosystem models. In this study, we reviewed and compared
4 ecosystem models: 1) Carbon Exchange between Vegetation, Soil, and the Atmosphere
(CEVSA), 2) Multi-layered Integrated Numerical Model of Surface Physics (MINoSGI), 3)
Sim-CYCLE, and 4) MC1. As a result, CEVSA model were selected because it is compatible
with spatial data, such as GIS and remotely sensed data, and this model include forest
succession process in simulating energy transfer and matter cycles when we quantify the
vulnerability to climate changes.
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key words : climate change, forest ecosystem, CEVSA model, vulnerability assessment.
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ABSTRACT

In this study, the simple calculator so called 'CarbonTree Calculator” was developed to
estimate total emissions of carbon dioxide(CO? from the household and equivalent number of
trees be planted. The user could estimate the total emissions of CO2 from the household with
the input of simple information of everyday life, such as a type of housing, a size of floor
space and number of family members. For the calculation of emissions from the
transportation, only simple informations about a type of private automobile and a type of fuel
are needed. And the equivalent number of trees to be planted would be calculated. In this
process, mean annual removals of Korean pine(Pinus korainesis) per ha was applied. The
total CO2 emissions from the household was about 3tCO%*(3,166 kgCO®) per person annually
and the equivalent number of trees to be planted was 978 using the calculator developed in
this study with the mean household informations of Korea.

Key words . Carbon Tree Calculator, carbon dioxide, emissions, household, equivalent tree
numbers.
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ABSTRACT

This study was conducted to select the superior clones to establish second generation seed
orchard of Pinus densiflora. To do this, we established cross pollinated progeny test trials at
Anmyon and Chunchon. The genetic parameters was estimated using height growth data. For
female clone, KW40 showed the highest GCA value in two test sites. For male clone,
however, KW17 and KW29 showed the highest GCA value in Chunchon and Anmyon,
respectively. KW11 x KW13 and KW19xKW29 showed highest value SCA value in Chunchon
and Anmyon, respectively. Generally, the family heritability was higher than that of individual
heritability. The family heritabilities for height growth of Anmyon and Chunchon were
estimated as 0.33 and 0.34, respectively. The combined family heritability was 0.06.

key words : Second generation seed orchard, Pinus densiflora, Height growth, family
heritability.

1 g5 2006F 107 24H Received on October 24, 2006.

2 ZParg ety AgEAA T4 Forest Seed REsearch Center, Korea Forest Research Institute, Chungju
380-940, Korea.

3 2 FA A9 Dept. of Forest Genetic Resources, Korea Forest Research institute, Suwon 441-350,
Korea.



FEAE S A 12009 127

Z7HFA A ZAL GIS dlo]H 22 Prototype A7’
AARN? | AN’

GIS Data Model Prototype Design for the National Forest Inventory®

Kyoung-Min Kim? , Cheol-Min Kim®

2 o

19909t 258 APBH Y Fo4Y AE/Ee A¥ADY Mdo] FiHUA OECD, 2E
YA 7]1FAE Y, FAO 5 4% IAZLY 717N E 783 24E A8 954
AR opg EXo)Ly AFRA Avte] AA YT I/MIPEAE 27stn Jdoh U
2 200697 E AAEE A 53 /AL ZALE 5 AYRAAAZ ARG JEAY
oo Az 2 PA, AeA o B GFI} ARE AL FHEY T 4F A-EA
Foo & FHE s vt gEFH AFRAR dojAE UIY HRE I&HoE FY
#2357 e ANARY 79 E GIS DBE 758 "ert ok B AdFAME Z/M
Hardz Aol E3lE A PA R dolHEdS MdAsHer o EUE oI HOHE /713
o AAE T F/MIYEA 2TE EL8H0F GIS DBo wrdstEd 1 23 o] gt}

ABSTRACT

From the early 1990s the importance of forest environment and the concept of forest
management had been expanded. Many kinds of international conventions and organizations
demand various national forest statistics about all around forest resources, land use and forest
environment for the protection of earth environment. The 5th National Forest Inventory(N.F.I)
newly started in this year with multi-purpose concept and the information about forest
resources, forest site, ecological environment are gathered to cope with domestic and foreign
need for forest statistics. To efficiently integrate and manage these field survey data, it is
needed locational information based GIS DB construction. In this study we designed optimized
geographic data model prototype that describes various data from N.F.I and reflects national
forest statistics needs. This data model is inteded to be the base of pilot construction for the
N.FI GIS DB

Key words : National Forestry Inventory, GIS, Data Model, Conceptual Model, Logical
Model.
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ABSTRACT

This study was conducted to investigate the effect of pruning for seed production in Pinus
densiflora seed orchard. The test site was located in Anmyun-do, Chungnam province, which
was established in 1977. From 1988 to 1995, the 1st pruning was executed in this test site. In
2001, the 2 nd pruning was executed with several pruning methods such as top pruning,
top/branch pruning, top/branch pruning/branch trimming. After 2nd pruning, the growth
characteristics of pruned trees had been examined for five years. The number of female
flower was largely decreased in 1st and 2nd year after pruning, which was due to the
diminishment of number of branch containing flower bud by pruning. In 3rd and 4th years
after pruning, however, the number of female flower and seed production were increased than
that of non-pruned trees. Cone survival rate and seed quality of pruned trees were similar or
higher than that of non-pruned trees. Overall, it was suggested that the top/branch

pruning/branch trimming was superior to others in Pinus densiflora.

key words : Pruning, Cone survival rate, Seed quality, Pinus densiflora.
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ABSTRACT

This study was carried out to determine change of soil chemical property, leaf nutrient
concentration, chlorophyll content and seedlings growth on different fertilizer types and

1 5% 20064F 11A 22H Received on November 22, 2006.

2 FYPAY 739 Korea Forest Research Institute, Seoul 130-712, Korea.
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a2 AT Division of Environmental Science and Ecological Engineering, Korea

University, Seoul 136-701, Korea.

5 AFAAuiEtn A8 3 Department of Forest Resource, Jinju National University, Jinju 660-758
Korea.
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amount. Two coniferous seedlings (2-year old Pinus densiflora Sieb. et Zucc., 2-year old
Larix leptolepis Gordon) and two hardwood seedlings (2-year old Quercus acutissima
Carruth., 1-year old Betula platyphylla var. japonica Hara) were planted in pots and the
seedling growth response after fertlizer treatments (SF: Solid combination fertilizer, UF:
Urea-Formaldehydes combination fertilizer) was measured for three years. Growth of height
and root collar diameter in two coniferous seedlings was not affected by the increasing
amount of fertilizer, while hardwood seedlings showed increased height and root collar
diameter growth with the increasing amount of UF fertlizers. The growth rates of four tree
seedling types were higher in UF fertilizers than in SF fertilizers. Height in Pinus densiflora
seedlings was 3.1~35 fold and root collar diameter growth was 3.8~4.4 fold higher in the
fertilizer than in the control treatments, respectively. Height in Larix leptolepis seedlings
was 14.9~23.1 fold and root collar diameter growth was 3.4~4.5 fold higher in the fertilizer
than in the control treatments, respectively. Height in Betula platyphylla var. japonica
seedlings was 2.6~38 fold and root collar diameter growth was 3.6~4.6 fold higher in the
fertilizer than in the control treatments, respectively. Height in Quercus acutissima seedlings
were 9.8~13.8 fold and root collar diameter growth was 7.8~10.4 fold higher in the fertilizer
than in the control treatments, respectively. Annual growth of seedlings was higher in the
second than in the third growing seasons due to limited space of the seedling pots. Seedling
growth was affected by the amount of fertilizer. Nutrient uptake mechanisms were different
between conifer and hardwood seedlings. The results indicate that hardwood seedlings
required high fertility compared with conifer seedlings.

Key Words : fertilization, seeding growth, nutrient uptake
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ABSTRACT

This study was carried out to determine the effects of different initial planting density on
the growth of rigitaeda(Pinus rigida x P. taeda) pine plantations which were planted in 1977
by the formerly Korea-German experimental forests located in Yangsan region. The response
of average height, diameter and stem volume of planted stands of rigitaeda pines to different
planting densities ranged from 1500/ha to 9000/ha were analyzed. A total of 20 representative
trees for stem analysis were selected and used for data analyses. After tracking the
development of diameter, height, and stem volume based on the results of stem analyses.
Average diameter values were significantly larger with lower planting densities. In contrast,
average height growth is insensitive to planting density at younger age classes and at older
ages for rigitaeda pine plantations. The results indicated that initial planting density of
4500/ha showed the best growth in terms of average height, diameter and stem volumes.
This information could be very useful to determine initial planting density in rigitaeda pine
plantations.

Key words © Pinus rigita x taeda, initial spacing trial, optimum density.
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ABSTRACT

This study was carried out to develop equations for predicting stem taper for Quercus
acuta in Wando district. We were used to derive three taper equations from Max and
Burkhart, Kozak, and Lee functions.

The models tested for choosing the best fit equations were Max & Burkhart’s model,
Kozak’s model, and Lee’s model. In result, all three models behaved similarly and estimated
diameter well at all points along the stem, although Kozak’s model gave slightly better values
of fit statistics. In plotting residuals against predicted diameter, Max & Burkhart’s and Lee’s
model showed underestimation in predicting small diameter. On the other hand, Kozak’s model
was quite evenly distributed over the whole range of diameter. Based on the above analysis
of three models in predicting stem taper, Kozak’'s model was chosen for the best fit stem
taper equations. It was showed the stem volume table by this model, therefore this table was

provided user with volume and management information.

Key words : Quercus acuta, Kozak’s model, taper equation, stem volume table.
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Stand Characteristics and Annual Ring Growth Analysis of Quercus

variabilis Stand in Yangyang, Gangwon Province!
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ABSTRACT

This study was conducted to provide information for the tending practice that could be
used to maintain the natural Quercus variabilis forest by analysing stand characteristics and
annual ring growth in Yangyang, Gangwon province. Most of stand ages were from V to VI
class, and the oldest stand was IX class. Stand density of V and IX age class was 2,212
No/ha, and 892 No/ha, respectively. Average DBH and tree height in V age class was
11.6cm, 9.5m, respectively, while 25.1cm and 17.8m in IX age class, respectively. Qualities of
stem and crown of Q. variabilis were generally good in both of V and IX age class stands,
but crown quality in IX age class was bad. Annual ring growth of Q. variabilis in IX age
class was good to 25 years old. After 46 years old, and annual ring growth was around
Imm. In V age class, annual ring growth was the best to 10 years old, but decreased after
25 years old. Annual ring growth in IX age class was the best to 25 years old, while
decreased to lmm after 46 years old. We conclude that it is necessary to adjust stand density
properly for maintenance of annual ring growth.

Key words : Quercus variabilis, stand structure, annual ring growth
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ABSTRACT

This study investigated the effects of topographic factors such as elevation and slope on
dbh and height growth, and stand density.

Sample plots were established in different elevation and slope. DBHs of all trees in sample
plots were measured, and heights and dbh growths for subject trees were measured.

Through comparison between topographic indices (elevation and slope) and growth factors
(dbh, height, density) effects of topographic indices on growth factors were analyzed.

With increasing elevation and slope, stand density (No. of trees) increases, while dbh and
height growth decreases. This results indicated that high elevation and slope has negative
effects on the dbh and height growth.

Key words : elevation, slope, dbh, height, stem no. per ha, Pinus Kkoraiensis.
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ABSTRACT

This study investigated correlation between thinning intensity and growth in Larix
leptolepis plantation which is located in Yangdong-myeon, Yangpyeong-gun, Gyeonggi-do,
Korea. In 1997, 4 sample plots with the size of 20mx20m were established and thinned with
the different thinning intensity of 0%, 10%, 20%, 40%. Location, dbh, and height of individual
trees were measured in 1997 and 2007. As a result, it is proven that thinning intensity
significantly influence dbh and height growth, stand structure. Especially dbh growth was
shown to be strongly promoted by increasing thinning intensity.

Key words : thinning intensity, Larix leptolepis, height, dbh, growth, structure.
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ABSTRACT

This study has been carried out to estimate the growth model and analysis growth
characteristics and growth difference of four major Quercus spp. (Quercus acutissima, Q.
mongolica, Q. variabilis, and Q. aliena) and validation of the growth model.

Among the four major Quercus spp., the dominant height of @. mongolica was lower than
other species in early growing stage. However, the dominant height was similar to the other
species in later growing stage. The fitness for the estimate of dbh for all species was higher
than 80%. The dbh growth pattern of Q. variabillis was showed continually increase and Q.
mongolica was better than other two species after mature stage. The fitness for the stand
density was not good, however there is no problem to use according to the validation result
of residual. The changing range of stand density by growing stage was largest for Q.
mongolica and smallest for Q. acutissima.

The interesting for forest was increasing from now on as carbon sinks under the UNFCCC.
It was already reported that the carbon absorption capacity was excellent better than other
coniferous species. Therefore we have to need a different point of view for Quercus spp.

Key words : Quercus, growth, UNFCCC, carbon absorption.
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Estimation of Vegetation Carbon Storage of Pinus densiflora in
Watershed Level Using Quickbird Imagery1
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ABSTRACT

Total forest carbon storage can be classified into vegetation carbon storage (VCS) and soil
carbon storage (SCS). These VCS and SCS can be indirectly estimated by tree size and age
and stand density. This study suggested an approach for estimating VCS of Pinus densiflora
in watershed level. Spatial distribution of P.densiflora was prepared through supervised
classification of Quickbird imagery. The pixel based distribution of P.densiflora was
segmented in watershed level which was prepared in GIS. Mean crown diameter for each
watershed was estimated and used for estimating number of P.densiflora for each watershed.
DBH was estimated using relationship between DBH and crown diameter which was prepared
by field survey. VCS could be estimated in watershed level in the way that the DBH and
number of P.densiflora in each watershed fit to the VCS estimation function. Our approach
can be used for up scaling plot based VCS to the VCS distribution in watershed level.

Key words : Vegetation Carbon Storage, Wetershed level, Pinus densiflora, Satellite imagery.
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ABSTRACT

This study was carried out to search for the improvement plan and to suggest a
permission standard for the application of forest-land conversion. Through a series of
workshops nationwide, direct survey using a questionnaire was conducted to the public official
for the forest-land conversion.

It was shown that enacted the Forest Land Administration Law including forest-land
conversion permission standards was somewhat effective to prevent unplanned forest land
development. However, forest land conversion permission standards were difficult to be
applied in the field because the standards were unclear and monotonous. The forest-land
conversion permission standards were required to be improved for the response of frequent
civil appeal.

It was revealed that both average slope and altitude standards among the forest land
conversion permission standards were required to be improved immediately. Developers could
abuse the permission of 50/100 forest land altitude, in that case finally total edge of forest
land would get damaged. Also, the permission of the average slope 25 degrees could include
steep slope area in the development area, which could be caused by unplanned development.

Although the permission was arranged by calculating edge classification and average slope
of forest land, it was insufficient. It was urgently need for the public official in the field to
use the program that considered a variety of topographies and the region circumstances, and
that analyzed the difference of application by province.

Forest-land conversion permissions standards were caused by the civil appeals because of
uniformity and indefiniteness. So, We need to arrange the guide line and institutionalize the
regional regulations that considered a variety of topographies and the region circumstances.

Key words : the Forest Land Administration Law, forest land conversion permissions,
average slope, edge classification.
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Estimation of Biomass and Sprout Growth of Quercus acutissima after

% - ;|
Forest Fires in Yesan

Young-Ken Leez, HyeKyoung Cho?‘, Jung-Kee Pyo® and Young-Jin Lee®
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ABSTRACT

This study was conducted to estimate biomass and sprout growth of Quercus acutissima
stands after forest fires in Yesan. The number of stump sprouting was controlled such as 1,
3, 5 sprouts per stump at each plot sites. All of the sprouts per stump measured height, root
diameter and DBH during the spring and fall of 2007. According to the results of sprout
control study, average diameter values were significantly larger with lower sprouts per stump.
In contrast, average height growth is insensitive to sprout numbers per stump at young
Quercus acutissima stands. In the case of sprout biomass production, the results of one
sprout per stump sites indicated the largest values ranging from 27.7kg to 79.6kg. ‘One
variable quadratic model’ showed the best results in prediction of stem biomass(Bs=0.09136 D
while ‘Generalized logarithmic model’ showed the best in branch and leaf biomass predictions
(BB=-0.0173+0.0104 D**® H°7% BL=-0.0445+0.0382D "**® H°®"). The results suggested in
this study could be very helpful to understand sprout growth patterns and sprout biomass
production of Quercus acutissima stands after five years of forest fires in Yesan.

Key words @ Quercus acutissima, forest fire, sprout growth, biomass, regeneration.
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Severity of Forest Fire according to Forest Stand Characteristics and
Vegetation Change According to Treatment in Damaged Stand by
Forest Fire'
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ABSTRACT

We analysed stand characteristics of damaged area by forest fire and vegetation change
according to treatment after forest fire in the east coastal region in Gangwon-do and
Chungcheongnam-do. Most of Pinus spp. stands were heavily damaged, especially pure Pinus
densiflora stand was mostly damaged. But mixed stands of Quercus variablis and other
Quercus spp. were damaged lightly. Effect of environmental factors for severity of forest fire
was the greatest in degree of density, species, slope, respectively. In the stand where
upperstory was removed, sprout of Quercus mongolica was highly generated, and species
diversity, richness, eveness and relative important value were also high. In the stand where
damaged trees in upperstory were left, vegetation change was slower than the story were
those were removed. As a result, it would be better to conduct Quercus spp. mixed forest
stnad than pure coniferous forest stand for reduction of damage by forest fire and promotion
of vegetation recovery. Also, it is necessary to remove upperstory of damaged forest stand by
forest fire when restoration practice would be conducted.

Key words : forest fire, stand characteristics, vegetation development.
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Classification of Forest Types for Timber Productive Forestlands Using GIS!
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ABSTRACT

Korea forest service designated 450 management units around the country in about 2.9
million hectares as productive forestlands to increase the degree of self-sufficiency in
domestic timber and to enhance its quality in 2005. It is important to analyze spatial
distribution of existing forest types in order to manage the productive forestland areas
efficiently. Each productive forestland was classified into a representative forest type unit
depending on the size of forest type occupying the management unit using digital forest type
map, and was analyzed topographical characteristics by the digital topographical map.

As a result, a productive forestland unit was classified into one of the six different forest
types such as red pine (Pinus densiflora S. et Z.) unit, rigida pine (Pinus rigida Mill.) unit,
japanese larch (Larix leptolepis Gord.) unit, korean pine (Pinus koraiensis S. et Z.) unit, oak
unit and mixed forest unit. Natural forest units occupied the largest portion of 72%, including
red pine units of 29% (850 thousand hectares), oak units of 22% (650 thousand hectares) and
mixed forest units of 21% (620 thousand hectares). On the other hand, planted units were
28% where japanese larch units, rigida pine units and korean pine units occupied 16%, 7%
and 5%, respectively. It was identified that the productive forestlands in national forests
compared to those in private forests were relatively in bad terrain conditions and situated in
remote areas when the average elevation were higher 260 meters and the slopes over 20

1 $5% 20074 11H 6H Received on November 1, 2007.
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degree occupied 32%.

Key words : productive forestlands, forest types, GIS, digital forest type map.
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Plantations"
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ABSTRACT

This study was carried out to develop stem volume equations for Chamaecyparis obtusa
trees which were widely planted from 1920s throughout the southern regions in south Korea.
The 29 trees for stem analysis were selected in one sites in the southern and 23 available
trees data were used for developing stem volume equation. The best equation in estimating
Chamaecyparis obtusa stem volume was suggested as V=0.00186+0.00003 D *9%2 H %8 The
simultaneous F-test for this equation revealed that the estimated individual stem volume was
not significantly different(p=0.6414) from the observed stem volume for model evaluation.
Therefore, this individual stem volume prediction equation could provide basic information for

the construction of regional yield table and forest management.

Key words : Chamaecyparis obtusa, simultaneous F-test, stem volume prediction model.
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