™
i
all






w U -
O=_ 0 1 7
10 n~u L ;
o} yp : : 7 m o
i @ - g w m m
FI& ol m____ O W m/_
ol Iy Tl w | |
a = s
w._ &) o X |
KO MI__ p@ ; :
go ol ® ﬂn : :
% . ¥ : :
mo ok _ : W, A_m __o____
aD D : .I_l _I_u A
ul < X mo mo
o b o 2 o —
2 E, 05 0 Mo
< —_ (m _— Lo« & ;
~ ™ oll ) K0 .Or._ K : ]
- aD Uo _Io e
4. 7 - - . =) <]
KO — 5 < )Y . i
ofl oo K o B
Mmoo Lz R0 5 : :
: : ; . I
Y ol oz o ™ 5 g :
(@) < — = < Ur o 2 : ;
N © 10} noo o s : ;
o K0 m_r_u_ g : : : I
: : + _ 4o &J :
: | 3§ 5 & <HI
RO N ] < .. Mz_ " :
ur T N . - .
Uk b 5
I <] K
H o.
oJ

- 171 -



I
ol
Ut

O
Hl

&l
<

ol

N\
o
8]
O
[H
k|0
™

A
il

E
ol

oF

(2

s

w

e PSP

&t

15:00-15:20

)

Jb A AbH
— o

3

)

v

1

9]

=5
=]

o

L& 2l

- OltH4", olE (B

|.

L2500 OGE X

2t

KSFMI-O1.

®

feltiet AUS 2t

=
ju—

KSFMI-02. Dlch JI=#H3 AlLtel <20

15:20-15:40

U
K-

a

n0
3+
0
<

—_

wJ

4
ol

o-

K0

15:40-16:00

oo

[=3] O| 22
= —

il

<+
RO

il

HEHSl AlS2F BHXIHIE =S

Arorat

KSFMI-03.

il

feY
ol
=
80

o

<
ol
Ho

E
ol
il
T
o
o

)

imi

ol

=18

A

Hotet, RS, JIEHE, LK

16:00-16:20

xr
[
70
oD
Kr

Xl LH

3

<J

KSFMI-0O4.

16:20-16:40

EO'
==

gt fcltiet 58S JHA

off0ofl 2

A
22k

KSFMI-05.

16:40-17:00

===

2 X

P

=p

Scllich &8 HHoIQ0HA XA E

KSFMI-O6.

<H
0
00

il
o

nd

R0
0q

]
30
<4

FOI =AlDJ| BRELICEH

ok

- 172 -



KSFMI-O1

1 1 2 3 11 3 1
U A", oS4, A, N, 247
(vt Ahg 7 g ekat, P aveta Ay el 2

17yr-Growth Monitoring of Korean White Pine (Pinus Koraiensis)

Plantation by Thinning Intensity

Dae-Sung Leel*, Eui-Sub Leel, Yeong-Wan Seoz, In-Hwa Choi', Jung-Kee Choi’
(lDepartment of Forest Management, Kangwon National University,

“Institute of Forest Environment Science, Kangwon National University)

A~
= AAEglen, bd A5(1994), 51d F(2494), 129 619, 17d (361 4)

= e gl

of 4ol AH JYEZAE FARAC W AFRE 179 FAA AFES et A, Pt
FRARE FEETA 134~224 cmZ AFFAon, drTAME 112~192 cmz 4439
o Fae] Agels ZEETIE 95~158 mE sty on, EHJ_  84~147 m2 A3
AR FUZL 41-36 mP, WETAAE 33-28 mE FRF0] tha FO| BT w©Ee
FAAH S ZEETAA 0.074~0314 m*2, 2Tl 0053~0.230 m’2 e, $:3hu)
ol uf s AFwhM oA 27.8~1249 kg O =, rﬂl?oﬂﬁb 200~904 kgo = ATt FirA
A A% A, e 12d TR AFE0l A gaSAn BEAD el e Fugde 2
G} WHA @k ool o N4 3Ho) LEARE BEE GAsle] 2908E AN H0
W, FF #7149 Agst RUEYS AN o Folth

Abstract: This study was carried out to analyze growth changes of dbh, height, crown width,
volume and stem biomass of Korean white pine (Pinus koraiensis) according to thinning intensity.
First thinning was done with 31~69% intensity based on number of trees in 19-year-old plantation,
and trees were measured four times: right after thinning (19-year-old), 5 years later (24-year-old),
12 years later (31-year-old) and 17 years later (36-year old). In 17 years after first thinning, mean
dbh growth of heavily thinned plots ranged in 13.4-22.4 cm, while the growth of control plots ranged
in 11.2~19.2 cm. Height growths of heavily thinned plots were in 9.5~15.8m, while the height of
control plots were in 84~14.7 m. Crown width of heavily thinned plots grew in 4.1~3.6 m, while the
width of control plots decreased in 3.3~2.8 m. Mean stem volumes of individual tree were 0.074~
0.314 m® in heavily thinned plots and 0.053~0.230 m’ in control plots. Also, stem biomass of heavily
thinned plots and control plots were in 27.8~124.9 kg and in 20.0~90.4 kg. Growth percentage tended
to rapidly decrease from 12 years after thinning. There was no difference in height growths of the
plots by thinning intensity. Thus, second thinning was applied with different intensities in March,

2014 and periodic monitoring will be conducted to investigate growth changes in the future.
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Estimating Carbon Sequestration Pinus densiflora and Quercus spp. forest
based on climate change scenario in Korea

Moonil Kim", Woo-Kyun Lee!, Sol-E Choi®, So Hoon Ryu’, Dong Hoon Ryu’, Chang-Gil Kim®
('Division of Environment Science & Ecological Engineering, Korea University,
2Department of Forest Soil & Water Conservation, Korea Forest Research Institute,
*Department of Graduate School of Life & Environmental Science, Korea University,

‘Korea Rural Economic Institute)

% RCP 85 Alvte] et Aty AL

[©)
G, A5% PPEE ol §ate] 2020304 06097449 e B FEF ASE dSea, olo we
T RES Ul eL FEYS AT UehiE Ak ARG A A3 FPAR, A2 S
YEAS BP9 AnE viwg Ak vad B APEE Bl Ao vehgrh ol B mys
SIBEe FHT E FFEE AAK J157 LR AAAL 9, 2508 L1 A0l(sid. 14D, B
= 4.38 tCOx/ha/year(std. 1.42) & 20201 3 Hlulste] 2bzf 187%, 27.6% #Adhs 21O e

u 33
o 7]FHstE et ds well= 2050 Av 3.00(std. 242), 7 5.82(std. 2.51) tCO2/ha/year
o & ATE gl A»}Ts% sl B FEY U F4T 5 g0, olF o
e = %

0]

G, /Fun 48 9% 4y B
7

Abstract: The purpose of this study was to predict of the carbon sequestration about Quercus spp.
and P.densiflora 2020 to 2050 and vulnerable area such as decrease carbon sequestration by using
RCP 85 scenarios and forest growth model, 5™ forest type map. The comparison result between the
province forest statistic data and predict data which is data from growth model showed a high
suitability. The carbon sequestration was estimated using by two assumption. one of the result,
which was assumed the future climate same current climate was appeared P.densiflora 4.01 (std.
1.42), Quercus spp. 4.38tCOx/ha (std. 1.42) in 2050. Each result decrease 18.7, 27.6 percent compared
with 2020. another result, which is assumed the climate change in the future was appeared
P.densiflora 3.00 (std. 2.42), Quercus spp. 5.82 (std. 2.51) tCOx/ha. Through this study we predicted
not only carbon sequestration change but also, the vulnerable area about carbon sequestration
function. The result of the study can be useful for the adaptation policy and forest management of

climate change.

A}A}
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Application of 0-1 integer programming in finding an optimal
spatial-and-temporal field design for mountain ginseng (Panax ginseng)

cultivation

Hee Hanl*, Ara Seolz, Jungwon Yooz, Taeyoung KeeZ, Joosang Chungl'2
('Research Institute for Agriculture and Life Sciences, Seoul National University,

2Department of Forest Sciences, Seoul National University)

ok B AL AAL] ABR WAS T A Ade AAFAAYL +de] 99
0-1 AFALF ARG S Austa, G Al A7hE Ao AddTE Ba) AGuicel we
AHeAA G W Fe BASHAL. o2 99 A AMAE ARG 279 aYE HAE

A = 7
TR, GISS AP F 7tE FAEAES ol gste] 7z HxdE
Hrrskdh Hr7td A A g EE A

Abstract: In this study, the 0-1 integer programming formulation was used in solving for the
optimal spatial-and-temporal field design for mountain ginseng (Panax ginseng) cultivation of a
forest ginseng farm in Hamyang. The study area was divided into grid patches of a size and
their site suitability for mountain ginseng cultivation was assessed using GIS and
geographically-weighted regression analysis on the measurements of the environmental
characteristics. The quantified suitability was used as the major factor in estimating yields of
mountain ginseng over time. The problem was formulated considering various management
options including sustained yields, non—continuous cropping, annual budget and ending inventory

conditions. The formulations and the optimal solutions were discussed in this study.

VR o A AHIA Q7] AR BH(S2113131020100)2] & te] X Yol <& 43w S
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The Suitability Analysis of Wind Farm Facilities in Forest Lands

Soon-duk Kwon'!, Won Kyung Kim'", Jong Ho Kim', Woo-yeong Joo’
(1Department of Forest Policy and Economics, Kora Forest Research Institute,

“Forest-land Research Team, Korea Forest Conservation Association)

8ok 7| AP R g e SFHsA AT A 9 ok Farol Eof
Ao vk mebd # AT A W FEE A B7 FAE A A S8 Ndsta
gk w2 A 542 gyt AAel Add FEHEAEA dA eddes AAS A W F
A el A 494 24 7Y A R B Ve sHEe A% V1xARE Awss Ao
ol flall & A= =l AbE R FREALE SEl A Wl FEEAEA 9A AAde A o
A gy FES =Esdlen, A Add £4e AT ARE sl dd WA AAEAAY
a2 FEA ] i ARG S At FHETHAGEA JARTAS AT AFH 24 VRS
wekglh, FETAEA A AdAAE B4 A eAE DBE 7S GIS TS A
Akl HE AAE7IEE el dAEI e WEUE Roxde g9 g7
B AEgrels Av(AlveleDet TRt A goer AEd Fe-(Avee2)2 v 24
HAth 2 dge FERAGEA] 4A vbe A B 2 dFe AR, =E3d dALAES o
&oto] AYABAIAR(GIS) 71Hke] SHEd A A BE=E AT THTAEA HA
of AA A AAS A Ta% A5 &8E 5 ds Aotk

Abstract: Due to the negative impact on the environment of traditional power-generating
methods, the demand and importance of environmentally friendly renewable energy has been
rising in recent years. This research is to develop tools to support spatial planning in relation
to wind farm facilities in forest lands in Korea. The purposes of this research are to examine
the suitability for wind farm facilities in forest lands and to suggest a guideline for a
sustainable forest management. To achieve these goals, this research selected factors for the
location of wind farm facilities in forest lands and developed the suitability analysis methods of
wind farm facilities for providing the preliminary data by examining existing research and
conducting field surveys. In addition we drew exclusion criteria of forest conservation and
surrounding areas to develop the suitability methods for wind farm facilities. For the suitability
analysis of wind farm facilities, we first constructed spatial database, implemented GIS overlay
analyses, and finally made locational assessment maps. There were two scenarios as follows: 1)
both Baekdudaegan core zone and buffer zone were selected for exclusion areas, and 2) only
Baekdudaegan core zone was selected for exclusion areas. This research can play a key role for

decision—making of building wind farm facilities in forest lands.
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A Study on Individual Growth Pattern of Larch (Larix kaempferi)
by Stem Analysis in Korea

Yeong-Wan Seo', Eui-Sub Leez, Ju-Ram Leez, Dae-Sung Lee’ and Jung-Kee Choi”
(“Institute of Forest Environment Science, Kangwon National University, 2Department of Forest

Management, College of Forest Environmental Science, Kangwon National University)

B 450% 0 4SS FAsstdth. s Ay A8 19~6094, 2442 17.0~479
cm, FIE 122~306 m, FHAA L 01587~2.2792 m'e WS BAv FHAH S Ard Ao A
Wowjas] B A F3a7 45 cm o) AAolA B AFe AAo] AA e Aol wE
TuAE AFAR FagTALe dAo] ety S5 FEHE vERE v, QA FHLES A
diste] tha E5% JEHE we Ao Yt FuA4e AWy 4GS 158948Y o
o 30348 W Z+7F 1.0 em/yr 0.7 em/yr2 7HE =A vYER T oo ddag ) FiE A 15
WA 2513 A0 A 0.6 m/yret 0.5 m/yrZ 7Hd =gk @A, AA e A§ hAAE F o] gt
A ki Alg Frtshe AEE 2t FudA £ 9 AHe] AFES dA¥e] S
g} fastE A Bnelon 53 20~30W7HA 343 stk AY AFES FaAAY ¢
IAGERT 453 =4 YEREoh

Abstract: The study was performed to find the growth pattern by stem analysis of Larch
(Larix kaempiteri) in the Eastern, Northern and Southern Region of Korea. One standard tree
from each of 45 sites was stemmed and analyzed for the study. The ages ranged in 19~60
years, dbhs in 17.0~47.9 cm, heights in 12.2~30.6 m, stem volumes in 0.1587~2.2792 m’. The
stem volumes by our study had higher values over 45 cm dbh compared to Korea Forest
Service. The dbh and height curves by age had a concave shape while volume curve had a
convex shape. The average periodic annual increment (PAI) of dbh was the highest at age 15
(1.0cm/yr) and the highest value of the mean annual increment (MAI) of dbh was 0.7 cm/yr at
age 30. The highest values of PAI and MAI of height were 0.6 m/yr (age 15) and 0.5 m/year
(age 25) respectively. The average PAI and MAI of volume continued to increase even after age
75. Growth percentages of dbh, height and volume tended to decrease with age and especially
felled rapidly down at age 20~30. Volume growth percentage was much higher than diameter
and height.

D ¥ 975 20139 SRERGRARNER V1FHe o asee) 47 By ave a8 A9ide
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Mapping and Assessment of Forest Biomass Resources in Korea

" and Hyun Park'

('Center for Forest & Climate Change, Korea Forest Research Institute, Seoul 130-712, Korea)

Yeong Mo Sonl*, Sun Jeoung Leel, Sowon Kiml, Jeong Sun Hwangl, Raehyun Kim
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Abstract: This study was conducted to assess forest biomass resource which is a carbon sink
and a renewable resource in Korea. The total forest biomass resource potential was 804 million
tons, and conifers, broadleaved forest and mixed forest accounted for 264 million tons, 282million
tons, and 257 million tons, respectively. Proportionately to regional forest stocks, biomass
potential of Gangwon-do had most biomass potential, followed by Gyeongsangbuk-do and
Gyeongsangnam-do. The woody biomass from the byproduct of sawn timber in commercial
harvesting was 707 thousand ton/year, and that from the byproduct of forest tending was 592
thousand ton/year. The amount resulted in about 1,300 thousand ton/year of potential supplies
from forest biomass resource into the energy market. It's tonnage of oil equivalent (toe) was 585
thousand ton/year.

In this study, we developed a program (BiomassMap V2.0) for forest biomass resource
mapping. This program shows the map of total biomass stock, annual biomass growth at forest
land in Korea, and biomass production from forest tending and commercial harvesting. The
information can also be managed by the program. The biomass resource map can be identified
by regional and forest type for the purpose of utilization. So, we expect the map and program to

be very useful for forest managers in the near future.
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KSFMI-P03. Quantifying diameter distributions with percentile—based Weibull function

for Pinus thunbergii in South Sea, South Korea

*

- Azyleah C. Abino’, Sung Yong Kim, Mi Na Jang, Chang Hyun Kim

<0

ol

KIr

0l

et Xl

=
-

KSFMI-P05. DI

ol
0

oH

oD

RO
w0

o}
K
0

HAIE),

=<
KA
Mm

nil

<J

oy
o0
Ki0
oD
K

n0

<]
16

D
0
Kb

o
RO

4
&)

ol
=)

0

—_

</

E
ol

of

Allometric

ol=st

40, oy

q ’

2

MES

ol

40
3D
ar

I

KSFMI-PO7.

<1
o)

ol
=

n0

-

</

E
ol

or

60
&)

0
ok
rr
i0J

Ok

i
10}

KSFMI-PO08. At

0l

K0

ol
00
.

<

nd

—_

<J

RO

ol

4
It
=

g
i

KSFMI-P09. AlHIZE&E0 [HE

=
ol

DI
Kl

W
<0

it

- 179 -



KSFMI-P10. 2H

Azyleah C. Abino,

2=
oo S,

oILtE,

— X}
o

OF

=
<

nl
1

of
K0

<2
~ &

KSFMI=-P11.

Azyleah C. Abino,

QI =
O S,

oI,

ol

oF)

ScllLiet DMZ

KSFMI-P12.

ol

0

ol

[

fclLtiet

KSFMI-P13.

o
ol
=

<J

il
(i

ol
T

n0

ol
KF
X0

R0
nd

—_

oy
Kl
|

HAILES)

=<
Ki
oF

ni0

—_

<]

)
o0
Ki0
oD
Kd

w0

—_

Kb
H0
R0

r
IH
X0
uir
i

Ko

KSFMI-P14.

42" Z0|Lt, Azyleah C. Abino,

21 Ak
oo

c|LtE 2 8ol <20y

QM=
(=)

<0
&r

30
0

KSFMI-P15.

E
ol

K-
0

OlLt, Azyleah C. Abino, O|&E &l

PNy
=}

’

’

)
KO
~0

B0
H
o
&0
ok
r

ol
K
RO
K

Rr

2=
=/

o
==}

H=28 do g8 O

KSFMI-P16.

AHEIES),

KA
oF

n0

—_

<]

oy
o0
Kt
oD
Kd

ni0

—_

&
KK

70
il
0

i
i

oJ

E
ol

ol

M
00

-

ol

<

%0
0
oy
K
A0

0l

)

i
H
|
n0

RO
K-

a

0
K0
=
<

—_

mi
ok
&r
K
or

ol
i

KSFMI=-P17.

o
ol

—_

=

w0

<

D
i
1)

-

ol

0l
n0

n}
30
4l

b
4

n0

- 180 -



KSFMI-P1

|
A
N
l"-|>-'4
"
Y
0,
N
>

|

dEaR’, ad, 37 A’ 4uF
1 = < 2 .
(253 AAHAd ALY, A A ARSA ST )

Interspecific Competition and Growth Characteristics of Pinus
densiflora Forest by Sixth-Tree Sampling

- National Forest Inventory Data in Korea -

Yun-Cheol NamGung', Byung-Hyun Yun', Chan-Hoi Kim? Yu-Jin Yang®, Dong-Jun Chung'
('Forest Inventory Center, National Forestry Cooperative Federation,

“Information and Statistics Division, Korea Forest Service)
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B, i, A, v, FHE & FASeH, sAReRNE Age ¥es FAdA. o
A 54 ARES d8ete] 3akel dE7xEe £ FYRES A4S, Hegyi ZAATE &8
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Abstract: In this study, we carried out in order to describe the structure of the trees of the
Pinus densiflora forest of the permanent sample plot of the third year of the 6™ National Forest
Inventory, by using the Hegyi competition index to investigate the relationship between growth.
Permanent sample point of the Pinus densiflora forest of a total of 818 plot has been
investigated in 116 plot, a certain distance from the center of the sample point in order not to
damage the trees of permanent sample point, the diameter of the traits class after the move(90°
direction, 16m or more), to elect to fierce competition of five trees that were selected in the
center trees the same species as the main species of sample points, to close to each other, were
taken growth wood of six, was measured at morphology of trees, and the width of the crown,
and the diameter, and the height, so as to measure the distance and heading from the center
tree. With the help of data measured in this way, it is possible to create a projection chart of
the crown and the three-dimensional trees structures by using Hegyi competition index was
performed correlation with the growth trees. As a result, the correlation coefficient between the
'5 growth and Hegyi competition index shows a negative correlation -0.436, the correlation
coefficient between the '10 growth and Hegyi competition index is negative correlation —0.462

shows a tendency to decrease growth about Hegyi competition index is higher by showing.
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Allometric equations for crown fuel biomass of 35 year old Korean pine
(Pinus koraiensis) stands in South Korea.

Sungyong Kim'®, Mina Jang!, Azyleah C. Abino!, Changhyun Kim!, Byungdoo Lee?
Youngjin Lee!
(!Department of Forest Resources, Kongju National University, Yesan 340-802, Korea

Division of Forest Disaster Management, Korea Forest Research Institute, Seoul 139-712, Korea)
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Abstract: The objective of this study was to develop allometric equations for the estimation of
crown fuel biomass of Pinus koraiensis in South Korea. A total of twenty four representative
trees were destructively sampled in Gapyeong, Hongcheon, and Jeongseon. Crown fuel were
weighed separately for each fuel category by size class and by living and dead. The results of
this study showed that adjusted coefficient of determination values were the highest (Rad] =0.4461
~0.9729) and standard error of estimate were the lowest (S.E.E.=0.2064~0.8578) in allometric

equation InWe=6,+3,InD. The available fuels that are consumed during crown fires (i.e. needles

and twigs with diameter less than 1 cm) comprised 55.6% of the total crown fuel biomass.
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Quantifying diameter distributions with percentile-based Weibull
function for Pinus thunbergii in South Sea, South Koreal

Azyleah C. Abinol’z*, Sung Yong Kiml, Mi Na Jangl, Chang Hyun Kiml, Ho Jong Yun?®,
Young Jin Lee!

(!Department of Forest Resources, Kongju National University, Yesan 340-802, Korea
ZLaguna Lake Development Authority, Diliman, Quezon City, Philippines

®Division of Forest Disaster Management, Korea Forest Research Institute, Seoul 139-712, Korea)

Abstract: In forest management planning, diameter distribution of trees is an essential tool for
describing forest structure and for various forestry estimations such as stand volume
characteristics and stand growth and yield. In practice, different diameter distribution equations
have been widely used to describe tree stock. Among these mathematical forms, Weibull
distribution model is one of the most commonly used to quantify the diameter distributions of
even—-aged or uneven—aged forests because it is relatively simple and flexible, does not require
numerical integration and its parameters can be easily estimated. Hence, this study was carried
out to quantify the diameter distributions for Pinus thunbergii stands in the southern coast of
Korea using the percentile-based Weibull function. Specifically, the parameter recovery technique
was utilized to estimate the Weibull parameters from the predicted quadratic mean diameter
(Dgq), minimum diameter, 25" percentile, 50™ percentile and 95" percentile. The performance of
the different models (Dg, Dy, D2 Ds, and Dg) was evaluated using fit index (R9) and root
mean square error (RMSE). Results showed that Vel range from 0.55098 (minimum diameter) to
0.93851(50™ diameter percentile) and the RMSE range from 0.13147 (quadratic mean diameter) to
475490 (95™ diameter percentile). To further evaluate the developed Weibull diameter distribution
model, the mean bias (£) in trees per ha (TPH) for each diameter class was likewise
determined. Based on the evaluation, the highest over prediction was found in the 18 cm and 22
cm diameter classes, while the highest under prediction was recorded in the 14 cm diameter
class. The results of this study will serve as input in the development of diameter distribution

yield prediction system for Prnus thunbergii stands in Korea, which will be the focus of future

study.
D Ad7e 98k ARUAAT T JEdTIHA s AE AP Ed A AT Arbe] dRql.
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A Study on Compatibility Evaluation of Site Index for Larix
kaempferi in Gangwon and Gyeongbuk Regions

Dae-Sung Lee", Eui-Sub Leel, Jong-Hyun Choi', Yeong-Wan Seoz, Jung—-Kee Choi**
('Department of Forest Management, Kangwon National University,

“Institute of Forest Environment Science, Kangwon National University)
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Abstract: This study was performed to evaluate the compatibility of site index for Larix
kaempferi in Gangwon and Kyeongbuk regions. The data were collected and analyzed from stem
alalysis of one dominant tree at each of 45 permanent plots installed in the regions. The result
of site index estimation following the site index table developed by Korean Forest Service (KFS)
showed that 8 plots (18%) were less than site index 18 and 37 plot (82%) greater than site
index 20. Height growth changes of stemmed trees until present were illustrated in a graphic
form to evaluate the compatibility of site index curve. The result showed that only 8 plots
(18%) did not show any change of site index as trees age, 19 plots (42%) fluctuated in 2~4m
and 18 plots (40%) over 6m.
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Estimating the Radial Growth Response of Quercus mongolica
using Climatic and Topographic Condition in South Korea

Komi Choil*, Moonil Kimz, Woo-Kyun Leez, Dong-Jun Chungl, Byung-Hyun Yunl,
Chan-Hoe Kim®

("Forest Inventory Center, National Forestry Cooperative Federation,
“Dept. of Environmental Science and Ecological Engineering,

Information and Statistics Division, Korea Forest Service)
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Abstract: The main purpose of this study is to estimate the radial growth response and to
predict the potential spatial distribution of Quercus mongolica in South Korea, considering
climate and topographic factor. To estimate the radial growth response, 5™ National Forest
Inventory data, TWI (Topographic Wetness Index) and climatic data (Temperature, precipitation)
were used. Also, to predict the potential spatial distribution of Quercus mongolica, RCP 85
Scenario was applied. Our analysis has found that the rising temperature had positive impacts
on radial growth of Quercus mongolica. According to the climate change scenario, Quercus
mongolica is expected to have greater abundance than its present status in South Korea. The
result of this study will be helpful for understanding the impact of climate factors on tree
growth and for predicting the distribution of major tree species by climate change in South

Korea.
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A Study on Weight Change of Larix kaempferi

Dae-Sung Lee" , Eui-Sub Lee', Yeong-Wan Seo Jung-Kee Choi'
(Department of Forest Management, Kangwon National University,

“Institute of Forest Environment Science, Kangwon National University)
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A AT FHS AN FTEHHE EAAY 5434 dEo] 1,668 kgoll A 1,160 kg2 FHW
37 4 Asdon, 219 B 126 keoll A 89 kgo 2 F W steo] s zgrt) AxHow
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Abstract: This study was conducted to analyze weight changes of Larix kaempiferi of the
Northern, Eastern and Southern Region in Korea. A total of 15 permanent plots were installed in
each region, one tree in each plot was fell for stem analysis and all sections were used for this
study. The age of Larix kaempiferi used for the study ranged in 19~60 years, dbh in 17.0~47.9
cm and height in 12.2~30.6 m. Weights of all disks were measured in regular for 104~191 days
and stem weights were expected using Smalian formula. The result showed that the green
weight change of 54 year old tree was the most decreasing from 1,668 kg to 1,160 kg and that
of 21 year-old tree was the least decreasing from 126 kg to 89 kg. The green weight of Larix
kaempfteri fell rapidly at the beginning and tended to decrease slowly with days. The weight
decrease curves had a concave shape. Comparing the green weights of our study with Korean
Forest Service (KFS) no difference was founded (p=0.181).
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Estimation of Allometric Model using DBH, Height, and Age for
Larix kaempferi

Dae-Sung Lee" , Eui-Sub Lee" Yeong-Wan Seo Jung-Kee Choi'
('Department of Forest Management, Kangwon National University,

“Institute of Forest Environment Science, Kangwon National University)
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Log, Freese, Kennel, Michailow g A}g3lglom, wdol H7E 98] o] g3 AAEALEL ZAAA
T(R2), B A+ AHRMSE), H1H o (MD), ddisddH(MAD)o|th 2dE& F4¢ A3 AA
A= R*(0.972), RMSE(3.262), MD(0.047), MAD(2.465) & 7HA &=

hezght — 6*0-29U7+1.2308lndbh+0.0233dbh7]_ .%] 791 SRE R /‘\jxé E] 9}\\:}— 5\;_?1', ?:,] %’ Oﬂ ﬂ] 3! %EX] A 3 Zy\‘i’_
¢] md 2% Chapman-Richards, Gompertz, Logistic, Sloboda, Weibull, Yield tableo] A}-& % <1t}.
AH-FudA HARDL AAEAZL RY0.948), RMSE6.679), MD(0.000), MAD(3.379)< 7} =
Yield table#l dbh=2.1935age"*™c Y2 0 o agE . Qu-Fn ML AEAL
R%(0.948), RMSE(4.443), MD(-0.012), MAD(3.378)% 7} = Gompertz2

height = 34.6402¢ "7 o) A maz AgE.

Freese?

Abstract: This study was conducted to estimate dbh and height models for Larix kaempieri of
the Northern, Eastern and Southern Region in Korea. The data of age, dbh and height were
collected from inventory of the regions. Parabolic, Prodan, Petterson, Korsun, Log, Freese,
Kennel, and Michailow equations were used for estimating dbh-height model. RZ, RMSE, MD
and MAD were compared to select a suitable model. The result showed that Freese equation

(height = ¢ @207+ 12308Idh 00233400, (o o found to be the optimum model with R® 0.972, RMSE
3.262, MD 0047 and MAD 2465. To estimate age-dbh and age-height models
Chapman-Richards, Gompertz, Logistic, Sloboda, Weibull and Yield table were used. Yield table

equation (dbh = 2.1935ageo'59856_1'0277/ %) was the best for estimating the age-dbh model with
R 0.948, RMSE 6.679, MD -0.000 and MAD 3.379. The best model for estimating the age-height

. —0.0279age
model was found to be Gompertz equation (height =34.6402¢ 15977 ) with R* 0.948,

RMSE 4.443, MD -0.012 and MAD 3.378.
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Model Development of Timber Production Associated with National Forest
for Management Scale Improvement of Private Forests in Korea

- A case study of Forest Ownership -

Dae-Sung Leel*, Yeong-Wan Seoz, Jin-Woo Parkl, Jung-Soo Leel, Jung-Kee Choil,
Eui-Gyeong Kim®
('Department of Forest Management, Kangwon National University,
“Institute of Forest Environment Science, Kangwon National University,

*Department of Forest Environmental Resources, Gyeongsang National University)

o7 Aty AAFAT AFggA =

1,243 ha(65%)% A3 668

3 A AAAFE 30%, ALE W RANFE 11%, LT 9 BAANFE 59%EA FA A
2 A

Hlgo] F w o] Eokth FANST Aol AA-H A2 512 ha

H A ARk Afre] 4AFglW A 156 ha
of Hlal 3uf o] Wokth I FAMNFE= Ae, A7), A, AH, FH AY som AFeta s
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Abstract: This study was carried out to develop timber production model associated with
national forest for management scale improvement of private forests in Gangwon Province. For
selecting a suitable region for the study the following criteria were considered; national forests
should consist of over 50 % of the total area and there should be as much Larix kaempferi as
possible. Based on these considerations Dosa-ri (Yongpyeong-myeon, Pyeongchang-gun,
Gangwon -do) was selected for study region. The total area of the region was 1911 ha, of
which national forests comprises of 1,243 ha (65%) and private forests 668 ha(35%). In terms of
the proportion of resident and non-resident forest owners, number of non-residents was over
two times of residents (residents 30%, non-residents who lived in Gangwon province but not in
Dosa-ri 11% and non-residents who lived out of Gangwon province 59%). Forest area owned by
non-residents was over three times of the one by residents (nonresident 512 ha, residents 156
ha). Non-residents were found to live Seoul, Gyeonggi, Gangwon, Incheon and Chungbuk in

order and more than half of non-residents live in Seoul and Gyeonggi.
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Analysis on the Carbon Emission Value of Chamaecyparis obtusa
Based on the Fertilization Methods

Moon-Sea Songl, Hyun-Jun Kimz*, Sang-Hyun Lee”
(lPlanning and Coordination Department, National Forestry Cooperative Federation,

“Department of Forest Environmental Science, Chonbuk National University)
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Abstract: Having decreased and made the huge changes at the global carbon marketing for the
last few years before 2012, the carbon emission value is expected to increase due to the
constant economic stability over the world and joining China in the carbon market. Regarding to
this global circumstance in the carbon market, this study was conducted to estimate the carbon
emission value of Chamaecyparis obtusa based on the fertilization methods. The study site
located in GimJe-si, Jellabuk-do, was consist of the 11 fertilizer treatment plots repeated tree
times. The total of 165 sample trees, every five of which was for each plot, were planted in a
row. From the analyzed results of the carbon emission value for Chamaecyparis obtusa
concerning the fertilization methods, the plots expected to have the highest value were HLF-100
% (4913 euro/ha), LLF-100% (44.48 euro/ha), and CP-100% (4191 euro/ha). On the other
hand, the CF treatment plot showed the value (21.20 euro/ha) as similar as the Control plot
having the lowest one (20.20 euro/ha) among these 11 treatment plots. When considering the
carbon emission exchange value according to the kinds of the fertilizers, Liquid fertilizer and
Compost were the most effective in the tree growth, while in case that a mount of the applied
fertilizer exceed the standard, they would make negative effects in the growth and development.

In addition, it is required to make the further research on the effects of chemical fertilizer.
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Growth Organic Carbon Distribution and Budget in the
Pinus densiflora stands at Mt. Odae National Park

Mi Na Jang'’, Sung Yong Kiml, Azyleah C. Abino', Chang hyun Kiml, Jung Hyo Leez,
Young Jin Lee'
('Department of Forest Resources, Kongju National Univ., Yesan, Chungnam, 340-802, South Korea
National Institute of Ecology, Seocheon, Chungnam, 325-813, South Korea)
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Holl A Az FFEE Fate] AeAdd 1A= F71eLFe 1776 ton Cha/yrz 9W ¢
ol w}a} F71 a7 2 H o] vk EF AR S HiS Fhte] AR FYEHe fUIEA
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Abstract: This study was conducted to estimate carbon sequestration and carbon budget of
Pinus densiflora stands in the Mt. Odae National Park. Above and below ground standing
biomass, litter layer, soil organic carbon, and soil respiration were measured to estimate the
amount of carbon and the carbon budget from June 2012 through May 2013. Total amount of
carbon was 230.11 ton C/ha attributed to above (182.78 ton C/ha) and below (45.70 ton C/ha)
ground biomass, litter layer (5.98 ton C/ha) and soil organic carbon (45.40 ton C/ha). This was
equivalent to 17.76 ton C/ha/yr from above and below ground biomass, shrub and herb. In
addition, the amount of organic carbon returned to the forest through litterfall was 3.233 ton
C/ha/yr. The amount of carbon evolved through soil respiration was 5.76 ton C/ha/yr to which
3.11 ton C/ha/yr was accounted for microbial respiration while the remaining 2.65 ton C/ha/yr
was due to root respiration. Based on the estimation of the difference between Net Primary
Production and microbial respiration, the amount of atmospheric carbon sequestered by Pinus
densiflora stands was 14.65 ton C/ha/yr.
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Litter Production and Organic Carbon Distribution in the Quercus
mongolica stands at Mt. Odae National Park

Mi Na Jang'’, Sung Yong Kiml, Azyleah C. Abino', Chang hyun Kiml, Jung Hyo Leez,
Young Jin Lee'
('Department of Forest Resources, Kongju National Univ., Yesan, Chungnam, 340-802, South Korea
*National Institute of Ecology, Seocheon, Chungnam, 325-813, South Korea)
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Abstract: This study was conducted to estimate Litter Production and carbon budget of
Quercus mongolica stands in the Mt. Odae National Park. Above and below ground standing
biomass, litter layer, soil organic carbon, and soil respiration were measured to estimate the
amount of carbon and the carbon budget from June 2012 through May 2013. Total amount of
carbon was 93.07 ton C/ha attributed to above (72.36 ton C/ha) and below (18.09 ton C/ha)
ground biomass, litter layer (4.39 ton C/ha) and soil organic carbon (42.28 ton C/ha). This was
equivalent to 5.46 ton C/ha/yr where 4.26 ton C/ha/yr is from above and below ground biomass,
0.24 ton C/ha/yr from shrub and 0.95 ton C/ha/yr from herb. In addition, the amount of organic
carbon returned to the forest through litterfall was 2.840 ton C/ha/yr. The amount of carbon
evolved through soil respiration was 552 ton C/ha/yr to which 2.98 ton C/ha/yr was accounted
for microbial respiration while the remaining 2.54 ton C/ha/yr was due to root respiration. Based
on the estimation of the difference between Net Primary Production and microbial respiration, the

amount of atmospheric carbon sequestered by Quercus mongolica stands was 2.48 ton C/ha/yr.
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A Study on the Forest Resources of DMZ Region in Korea
- A Case Study on Inje-gun and Yanggu gun, Gangwon Province -

Yeong-Wan Seo', Ju-Ram Lee®, Jung-Kee Choi** and Du-Song Cha’
('Institute of Forest Environment Science, Kangwon National University, “Department of Forest

Management, College of Forest Environmental Science, Kangwon National University)

2ok B ATE 944G BAE QAT FTE DMZ 299 URAL A4S PO Y
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NEE(F2A7 30 cm o) 15%= vepsth oA, dd il 544 S Avud, A957F 109
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Abstract: This study was carried out to establish the data base for forest management plan of
DMZ region of Inje-gun and Yanggu-gun, Kangwon province through inventoring the forest
resources of the region. A total of 138 temporary plots were installed to inventory and analyze
forest type, dbh class and species distribution. The result showed that broad leaved forests
occurred the most at 91,3%, followed by mixed forests (5.8%) and coniferous forests (2.9%).
Small dbh class trees (6 cm<dbh<18 cm) consisted of 83.5% of the total, middle dbh class(18
cm<dbh<30 cm) 15.1% and large dbh class(dbh>30 cm) 1.5%. In terms of growing stock per
ha by forest type coniferous forest was the highest of 109.7 m'/ha, followed by mixed forest (96.4 m'/
ha) and broad leaved forest (92.7 m'/ha). This result consist with the fact that the proportion of middle dbh
class and large dbh class was coniferous>mixed>broad leaved. A total of 41 tree species appeared in the
region and the top 10 species were Quercus mongolica, Fraxinus rhychophylla, Pinus densiflora, Acer ginnala,
Robinia pseudoacacia, Betula schmidti, Juglans mandshurica, Salix pseudolasiogyne, Ulmus davidiana, and
Betula davurica, which account for 69.7% of the total.
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Characteristics of Growth for Pinus densiflora

by Ecoprovinces Using National Forest Inventory Data in Korea

Eun-Jin Ko", Go-Mi Choil, Byung-Hyun Yunl,
Chan-hoe Kimz, Joo-Han Sungg, Sun-hee Kimg, Dong-Jun Chung'
("Forest Inventory Center, National Forestry Cooperative Federation,

“Information and Statistics Division, Korea Forest Service,

Division of Forest Ecology, Korea Forest Research Institute)
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Abstract: This study aimed to estimate the Height-DBH curve, diameter growth curve and
height growth curve for Pinus densiflora by Ecoprovinces using National Forest Inventory Data
in Korea. In this study, 9,285 tree core samples of Pinus densiflora were used to estimate the
curves. And the coefficients of regression models were estimated by nonlinear regression
analysis with SAS. The significance level of analysis was verified as 5%. Estimation results of
Height-DBH curve were similar trends each ecoprovinces. The estimated height of the
southwestern hilly Prnus densiflora is higher than all other ecoprovinces under the DBH 20 cm.
The height was low of all diameter at the central hilly. The diameter growth curve was
estimated by ecoprovinces. The logistic model was most suited with the exception of the central
hilly. The diameter was small at the southeastern hilly. The height growth curve was estimated
by ecoprovinces. The logistic model was most suited with the exception of central hilly. The

height was low of all age from central hilly.
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Canopy Fuel Characteristics of Major Conifer Species in
South Korea
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(!Department of Forest Resources, Kongju National University, Yesan 340-802, Korea)
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Abstract : The objective of this study was to assess the canopy and fuel characteristics of five
major coniferous species in Korea. The allometric equations for the canopy fuel load and canopy
based height of major conifer species was estimated based on the biomass allometric equation

" National Forest

developed by the Korea Forest Research Institute using the data from the 5
Inventory. Among the major coniferous species, Pinus koraiensis had the highest mean canopy
bulk density, followed by Gangwon region Pinus densiflora, Pinus thunbergii, Pinus rigida,
Central region Pinus densiflora and Larix leptolepis in decreasing order (0.340-0.090 kg/mg). In
terms of mean canopy base height, highest value was recorded from Larix leptolepis, followed
by Gangwon region Prinus densiflora, Pinus koraiensis, Central region Pinus densiflora, Pinus
rigida, and Pinus thunbergii was the lowest (4.81-5.19 m). The adjusted multiple coefficient of
determination of the developed models ranged from 0.6321 to 09950 for canopy fuel load and

0.6390 to 0.8539 for canopy base height.
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Biomass Expansion Factors and Allometric Equations of

Quercus acutissima 1in Chungcheongnam-do

Changhyun Kim®, Sungyong Kim, Mina Jang, Azyleah C. Abino, Youngjin Lee
(Department of Forest Resources, Kongju National University, Yesan 340-802, Korea)
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Abstract: The objective of this study was to determine the stem density, biomass expansion
factor and biomass of Quercus acutissima stands in Chungcheongnam-do, South Korea. A total
of fifteen representative trees were destructively sampled for data collection and stem analysis.
The results showed that stem density (g/cm‘%) of Quercus acutissima stands vary from 0.496 to
0.825. The total biomass expansion factor, including aboveground and root, ranges from 1.364 to
2.403. In this study, biomass was estimated using allometric equation with diameter at breast
height as independent variable. The results showed that as DBH increases, biomass also
increases. Based on the analysis, adjusted coefficient of determination (Rzadj) of the total biomass
was equivalent to 0.983. In terms of aboveground biomass, stem showed higher RZadj (0.950)
compared to the branch (0.856) and foliage (0.655).
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Comparison and Accuracy Assessment of Growing Stock Volume
Estimates by the Analysis Methods
of Cluster Sampling Plot Data

Bok-Hun Anl*, Byung-Hyun Yunl, Dong-Jun Chungl, Chan-hoi Kim® ,Man-Young Man™*
(‘Forest Inventory Center, National Forestry Cooperative Federation,
Information and Statistics Division, Korea Forest Service,

*Department of Forest Environment System, Kookmin University)
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Abstract: The study aims to identify the more effective and rational analysis method in
calculating the international statistics between the following two statistical analysis methods: One
using a subplot sampling point unit (type 1) and the other using a plot sampling point unit(type
2) where four subplot sampling point are bound into one sampling point. A total of 503 plot
sampling points and 1,036 subplot sampling points throughout Daejeon, Chungcheongnam-do and
Chungcheongbuk-do regions were selected as the study objects from the sampling points of the
fifth NFI. Among he sampling points, unstocked forests and nonforest areas are excepted from
the objects. The result of t-test reveals a statistically significant difference of 5% range between
the method with subplot-based data (type 1) and the method with cluster-based data (type 2)
on the estimation of growing stock volume per hectare by province, forest type, and age class.
Since no additional evidence is confirmed to convince that the two results are statistically
identical, the difference of growing stock volumes per hectare between the two is statistically

recognized by evaluation procedure. So the study then conducted an additional error analysis.
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Forest Type Map : The case of Kangwon—-do Province
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Abstract: This research aimed to provide a method to estimate growing stock and carbon stock by
using the characteristics of forest type map such as the age-class, DBH class and crown density
class. We transformed the growing stock data of national forest inventory (mainly Kangwon-do
province) onto those of time when the forest type map was established. We developed a simulation
model for the growing stock by using the transformed data and the characteristics of forest type
map by the quantification method 1. By comparing partial correlation coefficient, we found that
quantification of growing stock was largely affected by age-class followed by crown density class,
forest type and DBH class. The growing stock, was estimated as minimum in the broadleaved
forest with age-class II, DBH class ‘Small’, and crown density class ‘Low” as 20.0 m'/ha, whereas
showed maximum value in the coniferous forest with age-class VI, DBH class ‘Large’, and crown
density class ‘High’ as 305.0 m’/ha. The growing stock for coniferous, broadleaved, and mixed forest
were estimated as 30.5~305.0 m'’/ha, 20.0~200.4 m'/ha, and 23.8~238.1 m'/ha, respectively. When we
compared the carbon stock by forest type, the carbon stock by age class based on growing stock
was maximum when DBH class was ‘Large’ and crown density class was ‘High' regardless of
forest type. This estimation of growing stock by using characteristic of forest type can be used to
estimate the changes in growing stock and carbon stock resulting from deforestation or natural
disaster. In addition, we hope it provide a useful advice when forest officials and policy makers

have to make decisions in regard to forest management.
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