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A Study on Developing a Non-nomadic Bee-keeping Model Forest to
Promote Apiculture, Agroforestry and Api—ecotourism in Korea

Joosang Chungl*, Ara Seolz, Shinyoung Park2, Wook-Ju Jeongg, Youngji Kim®
(lDepartment of Forest Sciences, Seoul National University,
“Research Institute for Agriculture and Life Sciences, Seoul National University,

3’Depar‘tment of Landscape Architecture and Rural System Engineering, Seoul National University)

aok % FuAgsel e Bo2E WANERA 24L 9 N12ATE Sttt o F 9
A ANEA e AEHS mesel 9F AVAAE FURT £ dE BFH V4482 £Ysian
A e B8 A9 APl A Sl BUHBUA 24 FIAE AEHo f48 F 9
5 gaAe] gAein LGSR Aot £ Ut @RS SRR FHE A9gnE
GF AAABEA WA AR AF WS Gk @0, A WANB S WEYRLS AT §
SR By olel okgwy| a5 AREAY AN, AdE nEe 3E L BPAUeR
Aol Bg EF bsath olAY I, BHYY, BAFAo2A GFH AAE AU DG
WANERAY 24 GFH FREAGY FA BN ouAT Ao JEnh

Abstract: The objective of this study is to develop a non—nomadic bee-keeping model forest, in
which bees are able to be fed with diverse honey plant species from spring through fall. In
order to achieve the goal, the project includes building a combination of tree-and-herb species
as the continuous source of flower nectars for bees. We have chosen study sites and been
building a development project ecologically—adaptable to the sites. The non—nomadic bee-keeping
model forest would be expected to provide diverse api—products, medical or edible herb species

as well as the opportunity of api-ecotourism to promote the local economy of the back regions.

AR R ATEE FYFANETLY ADOR FYFANE/ S/ AG A B AR AL S
ol AP ol A7 & (No. 314009-3).
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Estimating Standing Timber Value
Based on Log Grades Using a Stem Taper Model

Yoonkoo Jungl*, Joungwon Youl, Shinyoung Parkz, Keunhyeong Kiml, Ara Seolz,
Joosang Chung2
(lDepartment of Forest Sciences, Seoul National University,

“Research Institute for Agriculture and Life Sciences, Seoul National University)

T3 Y AR @Ay BE:om I 929 AN AR} Ha Ak £,
AL 9B AYe welN e R w9 Adsk dPsta Q= 5 A= Ad A A

z
= AAolth mebA B AgelM s el 5 HA

ol 7 7F wiAlE I e =S 939 ¢
E5wS A5 HEA7E WHS AMEsta, 45 wim) Ale] o3 vlaste] & i) 42914
S BA3Ah o) E flEte], U EAA NN AUFE, IdidE, FEFE YAoE uE zAeL 9
E Aol FaEda, A4 AFE VR 3 I dESFAAY d5 F&S 989, Kozak
o] FIMAE o] f JAE9 341 I DBHE A& a8la 95 5H A4 DBH 7|+&
PEoll AEAA T35 AEE Esg e S AEAGIE HEAA @9 AH T PE
ol Y& Fog Hlusitt

Abstract: Standing timber value has been underestimated in Korea due to difficulties of relating
the timber value with log grades. Since private landowners in Korea tend to sell their timber by
an area based unit, quality of individual tree has been excluded when trading standing timber.
This study was conducted to develop a method to apply log grades to standing timber and
compare profitability with regular log sales in Korea. For this study, timber cruising and log
scaling data were obtained from a same harvesting stand. In order to scale standing timber,
Kozak’s stem taper model was used and proportions of different log grades that can be obtained
from an individual tree were calculated in accordance with diameter standards of Korea's log
grading system. Finally, log prices of different grades were applied to standing timber

accordingly and the total value of standing timber was compared with the value of sawn logs.

ARAL: 2 A= AW AFA D7 s A A ©H(S2113141L020110) 2] AER] Aol o] =3
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Estimation of the Supply of Offset Credits and Development Direction
for the GHG Emission Trading Scheme in Korea

Kim, Young-hwan', SONG Minkyung

(Center for Forest & Climate Change, Korea Forest Research Institute)
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Abstract: In this study, we estimated the supply of offset credits and investigated its influence
on the GHG Emission Trading Scheme in Korea (K-ETS). For this purpose, we analyzed the
maximum allowance of offset credits (10% of total emission allowance) during the 1st and the
2nd period (2015-2020) of K-ETS. Also we estimated the amount of offset credits available from
emission reductions of current projects that has been registered in the CDM or voluntary GHG
reduction programs in Korea. The results showed that the estimated maximum allowance of
offset credits during the 1st and the 2nd period was 360.6 million tCO, eq, while the estimated
overall emission reduction from current projects was 56.4 million tCO, eq. Only 15.6% of the
maximum allowance of offset credits could be offered by the current offset projects. Therefore,
developing additional offset projects is necessary for providing sufficient offset credits and

stabilizing the emission trading market.
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Analysis of Dead Wood Characteristics for Gangwon Province

Jong-Su Yiml*, Rae Hyun Kiml, I1-Bin JungZ, Yeongmo Son'
(‘Center for Climate Change and Forest, Korea Forest Research Institute,

“Forest Resources Information Team, Korea Forestry Promotion Institute)

foF ;AR YRUGY FARY ohUe /FUSHGANY GarAFNE FLF A4
o oo d A JEzie] AgelA melsel wASHE A d mAHER ohueh WalF % olF
Sl oa wAR A, A AAY BN UB FEe] A @ nAE BHRAS
EAR oed £AL Foly] AdME IAZY WASHS Ade selstel ZAAAY BEE
Azt Aesth ® ATE A5G FALARARA AR FPE DA 4EE BT B
E HYS gges nAFES FA%AL, IS BAEHS FEctel 4w A 1z Jug
Aga SRt FUE AFe W nAFES o 147 m/haol™ F uAFES F GHEHe
oF 1090 sl Fahi o 200020 mwow FAWUoH AAYBS FEHOE had 1058 +5k0] W
BE Aoz BEHUL JFo) WE VARAY TAYRS AFYucs APl WAL
Fom, gule]l we NYF oldaA B4nEs} ke Aoz Byt Aod)n 1492
shel BAE BAE A% HY JUBAE GEia JOoEE AQES BA4UoE gt
A WP ERe] ol AT ACE Uehdth ARE AAH BN 4R EPol A,
AEH BHAAE ARTGY FAE AT Fad ANA 4% Gusn gonw Age A%
2 wele AFwe W FYo) Basi

Abstract: Dead woods (DWs) are cause of self-thinning for competition among standing trees in
stand and of natural disaster such as disease, insect pest and typhoon. From a economic point of
view, the self-thinning is loss in terms of wood production. For reducing natural loss by
self-thinning, it is need to understand for the occurrence of self-thinning in given forest
conditions. The objectives of this study are to assess tree mortality status and to analysis
self-thinning characteristics from the 5™ national forest inventory (NFI5) data in Gangwon
province. The average volume of dead wood is estimated to be 14.7 m’/ha and the total
mortality including standing— and downed- dead trees account for about 20 million m' which is
10% of total forest growing stock in Gangwon province. Standing dead trees (SDE) was
observed about 105 trees per ha. The density of SDE in natural forest is relatively higher than
that in planted forest. The density is positive relationships with age class and accessability
class. There is a trade-off between ecological and economical functions of the DW. In oder to
satisfy the both functions, it is necessary to develop forest management techniques in

consideration of a major function for a given forest.
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Development of Local Stem Volume Table for Larix kaempferi
by Estimating the Best Taper Equation

Jin-Taek Kang®, Yeong-Mo Son, Sun-Jeoung Lee, Jeong-Sun Hwang
(Center for Forest and Climate Change, Korea Forest Research Institute, Seoul 130-712, Korea)

Lo A= HA FAFAAAE o] gste] Ao AAAGS & wrgete AWE 5 S
EE s, ds 5MEH, B, 9F, BE, ¥F) A%dA LuF tgow wol A AHc
de HHGES ddem s FA40 AF¢e FhdA e =ES fldlA Max & Burkhart
2l Korzak 183l Parresol et al®l Al 7}A =7t54 2SS ALsid oy, HAge Ho zhxalo
ZT FA 5o FAFES EAske] 7 mde AAdS Hrbekdv 1 A 3] ik 2Ezk
o= FeAQl Aol7k glov, Hdde] FAAES Fdskes dol= Kozak Zdo] 7Hd Aed A
oz vetyth whEbd HA #0544 74 2l Kozak P2 ol &3te] Hde] A #3104
RS 2AAT. A AdE A Azt dadele] GaFe A ger vt
A3, 57 A BFolA A AH Rz Aol 2 Adow yEEew FAAOR fFoldh o
5 HE A 1H0.000<a=0.05).

Abstract: This study was conducted to develop local stem volume tables reflecting the local
growth pattern and climate condition using the best stem taper equations for Larix kaempieri.
which is the widely planted species following Pinus denisflora in five regions (Hongcheon,
Pyeongchang, Yeongju, Boeun, Muju), South Korea. Three models of Max & Burkhart, Kozak,
and Parresol et al. were applied and compared to derive the most suitable taper equation. Their
fitness were statistically analyzed by using the Fitness Index, Bias and Standard Error of Bias.
The result showed that there is a significant difference in all three models, and the Fitness
Index of the Kozak’s model was the highest compared to three models for estimating a tree
growth pattern of L. kaempferi. Therefore, the Kozak'’s model was chosen for generating stem
taper equation and local stem volume tables for the L. kaempiferi. The result from the developed
stem volume tables of each region was compared to the standard stem volume table with driven
by the data of tree growth obtained throughout the nation. The result showed that the local
stem volume table is higher than standard volume tables in all five regions, and there was a
statistically significant difference (0.000<a=0.05).

Key words: local growth pattern, stem taper equations, local stem volume table, Fitness Index,

Kozak’s model
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An Analysis on the Trend for Inequality of Forest Land Conversion

Mina Kim", Dong-Hyun Kim, Won Kyung Kim, Soon-Duk Kwon

(Forest Economics and Management Division, Korea Forest Research Institute)
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Abstract: Urban expansion and industrial development have been the main factors for forest
land conversion. This research assesses spatio-temporal pattern and inequality of forest land
conversion by regions and find the impact of population increase and industrial development on
forest land conversion. Using Gini coefficient as a measure of inequality, this research examines
the inequality for the area of forest land conversion. Moran's I as one of spatial statistics
methods 1s also used to investigate the spatial autocorrelation of inequality for forest land
conversion. In addition, a gravity model is applied to find the influence of large cities’ population
and industries on forest land conversion in other neighborhood regions. The output of a gravity
model is used to find the relationship with the inequality of forest land conversion. This
research concludes that Gini coefficient of forest land conversion pattern has slightly improved
as compared with that of the year 1995. However, temporal change as well as the degree of
clustering for inequality of forest land conversion shows significant difference between regions
based on the distance and size of the nearest large city. There can be a wide range of possible
applications of the Gini coefficient and spatial statistics in forest land management, and this
research makes a contribution to support effective and rational forest land management by
examining the influence of large cities and spatial characteristics for the inequality of forest land

conversion between regions.
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Study of Thinning Effect on Forest of Quercus acuta Thunb.

Joon-hyung Parkl*, Su-young Jungl, Kwang-Soo Leel, Yong-bae Parkl, Nam-gyu Jul,
Byung-oh Yoo' and Seok-bong Yoo’
('Southern Forest Resources Research Center, Korea Forest Research Institute, Korea,

“Forest Resources Institute of Jeollanam—-do)
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Abstract: The present study performed to verify thinning effects for a natural forest of Quercus
acuta. The target area of study was a forest of Quercus acuta located in Wando Arboretum of
Wando-gun in Jeollanam-do, and since 1999 the monitoring surveys have been carried out up to
date with the test treatments comprising 800 trees/ha, 1,150 trees/ha, and 3,000 tree/ha treatment
groups. As a result, Quercus acuta dominated in tree layer and sub tree layer, Trachelospermum
asiaticum dominated in herb layer. Species diversity of 800 trees/ha showed higher than that of
other treatment. The distributions of diameter class and height class are shown at present to be
entirely right-skewed. The forest characteristic class had an excellent characteristic in treatments
including the 800 trees/ha as compared with the 3,000 trees/ha. In total annual growth
increments of DBH, the 800 trees/ha treatment showed a highest value, while the 3,000 trees/ha
showed the highest total annual growth increment of height. In total annual growth increments
of a single tree, the 800 trees/ha treatment was shown to be excellent, while the control was
excellent in stand unit. To provide for changing forest vegetation zone by climate change, this

results could be expected to use the base data of tending operation.
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Spatial Pattern Analysis of Forest Cover in the Civilian Control
Zone Using GIS

Jungeun Songl*, Chunhee Parkl, Dongmin Kiml, Jeongsu Jinl, Joosang Chung2
('Forest Land Research Center, Korea Forest Conservation Association,

2Department of Forest Sciences, Seoul National University)

8ok Wz FAM o|RAGE 62504 o|FRE @AZA W] Fe] FA Ei A
W o xo} nhe S5 AAANA 2AHE 5 wAAAI e Aol Lejy 1990411
oF WRFAANY BABl M Ui 2o Fojol wet o] Ae] EAo] g W}
e oz sebdth B Ao AE 19809 @, 1990 ) T, 2000 Te] EATBEE A}
gate] Wzt FAA o] HAGe] EAolgust P FASAh £, FelsHH TN F47]
We Bgatel WA BAN o|BA A FhTx U AW Braue] Wsgde st
A shith EAEI 1980d T BRE 20008t WA AsARAGS FAAG] WAL F
Hetgon, AgAge WAL gaRdr. B¢ AYAGoR BRY Axe FAUAL Fadn

Abstract: The Civilian Control Zone (CCZ) in South Korea Forest is high in conservation value,
which could maintained unique forest ecosystem owing to little human activity and disturbance
since the Korean War. However, land use of the CCZ has changed with the implement of
inter-Korean projects and increase of agriculture permissions since 1990. In this study, we
analyzed time—periodic characteristics of land use change in the CCZ using serial land cover
maps in 1980s, 1990s and 2000s. Also, we analyzed change patterns of landscape structure of
forest land in the CCZ using morphological spatial pattern analysis (MSPA). In the CCZ, total
forest area decreased from 1990s to 2000s, whereas total area of build-up area and agriculture
land increased. In terms of forest landscape structure, the mean area of the Core has decreased,

whereas the mean area of the Islet increased during the same period.
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Comparative Analysis of Mountain Ridge and Watershed Boundary
Hyo-Jin Jangl*, Doo-Ahn Kwakl, Min-Young Parkl, Hak-Gi SohnZ, Sung-Hee Hong2

(*Forestland Policy Research Team, Korea Forest Conservation Association,

2Housing and Land Research Division, Korea Research Institute for Human Settlements)

8ok AT WA vhee A A7k dAHe] QoE Byeha @ Axps $Aw
AEAL Hom Belsm Qrk oleld BAFEL wekdhs] A WAL AL A% 7] 2
AGAA AN WERRAA S8 F AFAAA HE/] AAES B@sHIA 1E AF7)9) wA
2% ERstn A AE7] A4S BEZ 3 Uk ol B AFNAE ATE 2N A4F7]
AAYS FEHHT welAA FHS NG ARBAZA J1E BE7] dolEst gAY, FAY, BF
9 ZA9 delHE waBAstgrh 1 A3, WRUi Aue P, Jjue FAg, Aue
EEH) A% FAAS BEQL, ol A2Vl dAs f9FA 9A Bl Erhe
A% FHSAT. AW @A Peldetel s EE a9 olsh R AE7] AR FHH U
7] WEo] @AS AAZERG F O ARG HE7] AR FEHol Bastu, olF o] §HOEA
FF AR AE7Y BAAAE FHE S A2 Ao AmnH)

Abstract: The forestlands in South Korea have been managed individually although they are
connected continuously from Baekdudaegan to small mountains. To solve this problem, Korea
Forest Service (KFS) plans to reserve the pre—existed mountain ridge and to designate new
mountain ridge by the 1% forestland management plan. To support such plans, this study aims
to prove what the scale of mountain ridge has much relationship by large-, mid- and
basic-watershed boundaries, respectively. Thereby, it can be revealed that database construction
of mountain ridges corresponding to small watershed boundary is important to organize the
mountain ridge network and to establish its management system all over the country. As a
result, it showed that Joengmaek, Kimaek and Jimaek (the scale of large, mid and small
mountain ridge, respectively) are the analogous with large—, mid- and small watershed boundary.
It is proven that the hierarchy of mountain ridge is highly related to that of watershed
boundary. However, it is necessary that more detailed mountain ridge database should be
prepared due to absence of such database under than small watershed boundary, so that we can
construct the mountain ridge network system which can cover most mountain ridges in South

Korea.

ARAL: B A= Ag A 7)Ao AFY (No. S1113141110100)9] Aol o & o] Fo]x A 9],

- 268 -



KSFMI-10

Estimating future forests carbon dynamics in South Korea
using CBM-CFS3

Moonil Kim]*, Woo-Kyun Leel, Cholho Songl, Zhu Yongyan], Donghoon Ryu2
('Department of Environmental Science and Ecological Engineering, Korea University,

2Department of Graduate School of Life & Environmental Science, Korea University)

2o & ATdME fHve Fo FFS R EAE 9 ) e FuAAYES dF
& g e THAAREDE Lsidn. Ad A 753 53 U A AL A8 E o] &5
& oM FFol dF sHARFEIS FHEUT FEFRE SEE AdAR siglen, IEGE
e e FudduEts d53 ¢ e deAs TR B Y, A", AfAG o=
ha® #4S5 AWWTRE s Fuddds d4e st ook 2o #5535 Fu44d Jd=
RS olfsto] pEE B SR FaAdol e dFd 5+ Uy & A7E F& N
T FaHAAGASEDS ol &l 7] o AEAde] ARG B d557 wWEtel vA
= 2AE g F o, yoprt Atd e gAFFsES Wrtete B AFAdTE F85A 2
449 F ds Aotk

Abstract: The objective of this study was developing dynamic stand growth model to predict
diameter at breast height (DBH) growth by thinning intensity and cycle for major tree species
of South Korea. The National Forest Inventory data constructed by Korea Forest Service was
employed to prepare dynamic stand growth models for 5 tree species. In the process of model
development, the thinning type was designated to thinning from below and equations for
predicting the DBH change after thinning by different intensities was generated. In addition,
stand density (N/ha), age and site index were adopted as explanatory variables for DBH
prediction model. Thereafter, using the model, DBH growth under various silvicuture through
integrating such equations considering thinning intensities, and cycles. The dynamic stand
growth model of DBH developed in this study can provide understanding of effectiveness in
forest growth and growing stock when thinning practice is performed in forest. Furthermore,
results of this study is also applicable to quantitatively assess the carbon storage sequestration

capability.

Key words: DBH, Dynamic growth model, Forest management, Thinning, Yield table
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Growth Analysis of Stand Volume and Individual Tree

Using National Forest Inventory Data

Dae-Sung Leel*, Jung-Kee Choil, Jung-Mook Parkl, Hwan-Seok Seol, Jung—-Soo Leel,
Eun-Sook Kim® Cheol-Min Kim”

('Department of Forest Management, Kangwon National University, “Korea Forest Research Institute)

8¢ B A3 A 53 F/PAEAAFAL A HolHE ol&dte] Ayt JERAHAAE
¥ GEAGAYGFS getetazr AA AT AAEHEFATEES AA - JAEEAE S aEste] s 5
o AA@N Aoz FEI A5E ot or, AFEAS g delguol~E Al 5x H7t
A2 Z ARl DATASET verl.70, ¥+%x8, REHEARE T T30 AF24L 4x4
km ZAzek91e] AR EA 15800715 oz AN eH, dolg ASHAS S HH oy
2= Attt ARAALELS FudH AGFS ol &ste] FAHHNH, AFE B &Y
21 o] g3ttt I Ay A JERAHNAES 5%E EAHJeH, dAdEE AAFE 5.16%,
a9 508%, FH5H 481% Toldt. V3w Add JEAAALES Hound, I95H9
A% dtmA Aol 478% 2 7 kil AbetA o] 438% % M wrekow ddade] F9
AArora ol 431%%2 7HE =il dldEAAG ] 405% 2 M BT FRFEE FuA AN
FS A A9, A9 A auE, AUF, 99Es BEF oditeEAd oA 27 352 mm,
464 mm, 416 mm= 7} =okth g5 A AT uie ALk A 396 mm, AlZy
e SRatepg el 295 mm, #FUF = GEAord g A 318 mmz 7Y Edvh

Abstract: This study was carried out to analyze stand volume growth rate and individual tree
DBH by forest spatial compartment using core data from 50 National Forest Inventory. Forest
spatial compartment was designed by dividing the Korea into 5 zone (27 area) with consideration
for the natural and human environment. Database for growth analysis was derived from
DATASET verl.7.0, sample tree data, and sample plot data from 5™ National Forest Inventory.
The regular plots of grid unit 4x4km were targeted for the final analysis, and outliers were
excluded through the process of data validation. Volume growth rate was estimated using the
amount of DBH growth, and Pressler formula was used for the analysis of growth percentage.
As a result, stand volume growth rate for the country was 5%, and coniferous forest 5.16%,
mixed forest 5.08%, deciduous forest 4.81%6 in sequence. In terms of stand volume growth rate
by the zone of age class IV, Coastal and Insular zone was highest at 4.78%, Mountain zone
lowest at 4.38% for coniferous forest, and Southwest field zone was highest at 4.31%6, Coastal
and Insular zone was lowest at 4.05%. With regard to the DBH growth by major tree species,
all the major coniferous species was highest in Coastal and Insular zone: Pinus densiflora 3.52
mm, Prinus koraiensis 464 mm, Larix kaempferi 416 mm. For deciduous species, Quercus
acutissima was highest at 3.96 mm in Southwest field zone, Quercus mongolica highest at 2.95
mm in Central field zone, Quercus variabilis highest at 3.18 mm in Southeast field zone.

ARAL B At s Fabg et o] dukd ruba)] ‘mrb kA siA 2 HrbrlE e 2HAl(No.
FMO0101-2008-01)2] Aol 2] o]Fo]x AY.

- 270 -



1

=
=S

E ctOtC

(=) 13:00-18:00 2

16&

Ild

&l
<

ol

LICt.

3

10D

Ol HIA OF

oF
4L

J

=8
ol

6=-0l IHE DIEHE

KSFMI-PO1.

2014t

KSFMI-P02.

z0 <

T

B ol

A &0l 2

X

X A2EIS XA

KSFMI-P03.

10}

ol

N

KSFMI-PO04.

=
(L

BAMMESE, VCS, CAR, J-VER)Q DI

=2
=]

MUK (=W A

KSFMI-PO0S5.

T

KSFMI-P06. GeoEye-1 & Xl

RO
Kt

&3]
BJ

ol

Rl

2014t

KSFMI-PO7.

gr
o

il

S B2AZHAE

5}
=2

&-E_I

KSFMI-PO08.

Ik
K

180
ok

ol

i
7

BLEo

KSFMI-P09.

N 24

SIE ?E AXNLHN TE K&

KSFMI-P10. AtRE2 BE 72

) o

0}

w

{10

SRS (ERR

KSFMI-P11.

2oH

KSFMI-P12.

KSFMI-P13.

- 271 -



R0
KF
H
DH
ol
RO
Rr

iloJ

o~

Kt
JK

ol
0

KSFMI-P14.

S A
=

23T DMZ 3N H9 AR Hlw

KSFMI-P15.

I8, Tt

LIR)S ZIIZLIEHEN 2

Jg-

el

KSFMI-P16.

KSFMI-P17.

ol
ol i

A =0
[« I~

" 2A=32°% Talkasen Lynn J?, gt0l&®
=
=

KSFMI-P18. LS4 Al2I3tE 0IE8 ol U

KSFMI-P19. GIS

KSFMI-P20.

ol

or

JI(

oy’ =

KSFMI-P21.

3J

ol
2N

fcitet =2 3

KSFMI-P22.

oF

XLt

KSFMI-P23.

ESEspll

OICHA™, Eser ONCEL?,

3l
i)
£l
o
or
ol
Br
&0
B4l
o1

oFJ

20 3
olHA™, A

5

KSFMI-P24.

12

_J
K
ol

b=

Bl

=2
=

KSFMI-P25. AlHIZ &0l @

KSFMI-P26. Volume prediction model for Cryptomeria japonica in Jeju Island, Korea

Roscinto lan C. Lumbres™®*, Yeon Ok Seo', Hyun Kyu Won', and Sung Cheol Jung'

("Warm Temperate and Subtropical Forest Research Center, Korea Forest Research Institute,

2College of Forestry, Benguet State University, Philippines)
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Interspecific Competition and Growth Characteristics of
Other Deciduous Forest by Sixth-Tree Sampling

- National Forest Inventory Data in Korea -

Yun-Cheol NamGungl*, Byung-Hyun Yunl, Yu-Jin Yang®, Dong-Jun Chung'

('National Forestry Cooperative Federation, ’Korea Forest Service)
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Abstract: In this study, we carried out in order to describe the structure of the trees of the
other deciduous 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 other deciduous forest of a total of 818 plot has been investigated
in 93 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 -0.267, the correlation coefficient
between the 10 growth and Hegyi competition index is negative correlation -0.303 shows a

tendency to decrease growth about Hegyi competition index is higher by showing.
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Growth Characteristics of Quercus mongolica

by National Forest Inventory Data in Korea

Eun-Jin Kol*, Go-Mi Choil, Byung-Hyun Yunl,
Young-Soon Choz, Dong-Jun Chung'
(‘Forest Inventory Center, National Forestry Cooperative Federation,

“Information and Statistics Division, Korea Forest Service)

fok ¥ ATE FRIWAARALE BEoo S OE BPY4A ABHFE gpow Fiu-
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FuAgRA, 44 2 Sd F4E A% HAH 2l i Aol ARg-3
AaE 7RI ARZA A FRE AU 94870tk AZd o] FuAA L H(H A~
th)gkel 182(6.0~81.0) cm® w0l A~ZFeol REP o, it 11.2(26~252) m= Hirghs
TAHoR 1F Bxsta gtk #4& SASS Proc nlin TFES ol &3t #4 Ay RE md
of FelFE 5%l FAHJG. Fa-Fudd F4 A 2dd Fudgel e el A 7
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Abstract: This study aimed to estimate the Height-DBH curve, diameter growth curve and
height growth curve for Quercus mongolioa by National Forest Inventory Data in Korea. In this
study, 9,487 tree samples of Quercus mongolioa were used to estimate the curves. Aaverage
(min—max) value of DBH is 182 (6.0 to 81.0) cm, most of the tree were distributed in small
class. and the Height was equally distributed around the average value 11.2 (2.6 to 25.2) m. And
the coefficients of regression models were estimated by nonlinear regression analysis with SAS.
The significance level of analysis was verified as 5%. The results of Height-DBH curve were
similar trends each model and the Kennel model was most suited. The results of diameter
growth curve was the diameter was increased steadily with age. And the Yield table model was
most suited. The results of height growth curve was the Sloboda model was most suited. The

growth trend was fast before 20 years and the slow after 60 years by the height growth curve .
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Examination on the Establishment of a Propriety Survey System
for Forest Land Classification

Soon-Duk Kwon", Eun-Hui Kim, Young-Kyu Park, Won Kyung Kim
(Forest Economics and Management Division, Korea Forest Research Institute)

2o Mxo gelF BHAF o]&S & APAHL 2003 AABYHS A Gse] BRAMA G} FH
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T 19979 g4 A" FolEWS HAAEW FE R HEste] 20089 A EHO R AR AR
Bl 2AbE AASHA @ whes] dAatstetg o, A RS 2A4s7] 98 20099 FE B A
A AR ARG D oA NS AL vk 20089 AAME T OAA PR EE S E X A B A
~'lte] AA BEAA S AFA ALY Aulo] wE AAFE AA ELX, AEFA AHE £=AY
20119 ApEA] Ao e 3 nn] SO Bwe Byt I Aow yeyit waka B
ATE Fezel AA] BAI o] &S Y HAdo]l ad A vreA] WAsty A b
A s AR TFES A2 5 Jde A TFEREFGAA AL Hx 9 Wy 7] E K Fol|
3 A8 B AAFREGAA AN B AR FEEA AHERHS AT

Abstract: For rational preservation and use of forest lands, Korea Forest Service amended
Mountainous Districts Management Act in 2003. Forest lands shall be categorized into Preserved
and Semi-preserved mountainous districts, and Preserved mountainous districts can be divided
into forestry use and public interest. A survey on the feasibility of mountainous district
classification should be implemented each 10 year. However, a current map for classification of
mountainous districts were simply digitized without any feasibility survey based on a paper map,
which were constructed in 1997. The guideline for change and cancelation of preserved
mountainous districts has been activated to adjust the classification of mountainous districts in
since 2009. After the digitization of a map for classification of mountainous districts in 2008,
there have been some critical problems including the mismatch the boundaries between a
cadastral map and a classification map, no update for changed or newly designated land uses,
and no reflection of a released regulation for debris barriers. Therefore, this research suggested
the methods, standards, procedures, and criteria for a propriety survey system for rational forest
land classification.
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Examination on the Feasibility for the Introduction and Model
Building of Forest Land Reverse Mortgage System

Won Kyung Kim", Soon-Duk Kwon, Eun-Hui Kim
(Forest Economics and Management Division, Korea Forest Research Institute)
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Abstract: The purpose of this study is to suggest the possibility for introducing Forest Land
Reverse Mortgage System in order to support the security of old-aged life for forest land
owners. We examined existing domestic and foreign cases and systems, analyzed forest workers
and households as well as forest land market, and finally implemented a survey for forest land
owners related to forest land reverse mortgage. Senior forest land owners, who have been
alienated by social welfare policies, have relatively less income than urban workers and farmers.
Therefore, the pension secured on forest lands can be helpful to stabilize old-aged forest land
owners. In addition, the reduction of expenditure for aging population welfare can be made by
preparing a certain level of living expenses through forest land reverse mortgage. According to
the result of a questionnaire with forest land owners, 51.6% of respondents are interested in
applying for reverse mortgage, and the level of monthly payment and the appraisal methods of
forest lands were selected key factors to use forest land reverse mortgage. Forest land reverse
mortgage can be worth not only stabilizing old-aged life of forest land owners but also
contributing effective uses of forest lands.
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Comparisons on four forest-based carbon offset program standards
: VCS, CAR, J-VER, and Forest Carbon Offset Project in South Korea (FCOPK)

Hojung Kim", Jaesoo Bae

(Center for Forest and Climate Change, Korea Forest Research Institute)
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Abstract: To respond against climate change, international community is making various efforts.
Although South Korea is not under any obligation of Kyoto protocol, South Korea has responded
to climate change actively. Korea Forest Service has managed forest carbon offset project with
related enacted laws. To be conducted more actively with the emission trading system in South
Korea, research of comparing carbon offset project of Republic of Korea with other major carbon
offset programs is required. Here, we compare four forest-based carbon offset programs that
mainly were used internationally or in each nation: Voluntary Carbon Standard Agriculture,
Forestry, and Other Land Use Projects (VCS AFOLU), Climate Action Reserve (CAR), Japan
Verified Emission Reduction (J-VER), and Forest Carbon Offset Project in South Korea
(FCOPK). We make an analysis on the characteristics and pros and cons of each program in
terms of project types, operating organization and validation and verification, addtionality,
non-permanence, and calculating the amount of C absorption. Further, based on the comparisons,
we consider some advantageous points of other projects to be adapted for FCOPK and we make
recommendations for FCOPK to be run more efficiently in combination with ETS of South

Korea.
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A Study on DTM Generation using GeoEye-1 Stereo Satellite Image

Geun-Soo Moon", Kyoung-Min Kim

(Center for Forest & Climate Change, Korea Forest Research Institute)
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Abstract: There has been the need to investigate forest areas with the use of satellite image to
have a close look at restricted border areas between South and North Korea where it is hard to
collect aerial photographs. In an effort to analyze stand height values, which have recently been
classified as one of the attributes in forest type map, Korea Forest Research Institute has been
performing a nDSM  analysis study. It was done by utilizing GeoEye-1's DTM which is the
high-resolution satellite image. The role of nDSM is to realize height values of vegetation and
geographical features. In this study, we designed the working process of GeoEye-1’s stereo
satellite image to extract DTM which works as a core process of extracting the precise nDSM
value. GeoEye-1's satellite image at 0.4m resolution was inserted as the input value and RPC
model was run to set the specific site to perform image matching that eventually generated
DSM. DTM that is at the ground level height was generated with the aid of algorithm
developed from using point cloud classification, defect point elimination and distances and angles
among points. Further plan is geared on comparative evaluation of GPS points collected at the

field to enhance the preciseness of future DTM.
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Estimation of forest area and land-use change
based on National Forest Inventory(5™-6%) in Gyeonggi-do

Jae—-Seop Youl’z*, Raehyun Kiml, JongSu Yiml, Chang-Seop ShinQ, Hyun Parkl, Sun-Jeong Lee'
('Forest Center on Climate change, Korea Forest Research Institute,
2Department of Forest Science, Chung-buk National University)
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Abstract: This study was analyzed are forest area calculating and forest-land use change using
the 5th and 6th National Forest Inventory(2006-2013, hereinafter referred to as NFI) in
Gyeonggi—-do to use in National Greenhouse-gases Inventory. The forest area, sub-plot based
area calculating(533,458ha, Uncertainty 1.9%) was found to be similar with cadastral
statistics(543,360ha) than cluster(S1)(559,495ha, Uncertainty 3.6%) plot. Then compared the ratio
of change of land use between the 5th and 6th NFI(2006-2013) using moving average(hereinafter
referred to as, MA) and weighted moving average(hereinafter referred to as WMA). As a result,
using the weighted moving average and based sub plot are better than moving average and
based cluster(S1) plot(Cluster(S1) data : MA 0.3%, WMA 0.19%, No statistical significance(0.46,
p>0.05) / Sub-plot data : MA 15%, WMA 1.2%, Statistical significance(0.04, p<0.05)). Further
researches are need that is based on whole data of NFI6 and find a way for weight on annual
data.
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Estimation of Natural Disturbances Background Level for
Accounting Systems of Carbon Removals Activity in

Forest Management

Sun Jeoung Leel*, Raehyun KimQ, Jong Su Yiml, Yeong Mo Sonl, Jeong Sun Hwang'
('Center for Climate Change, Korea Forest Research Institute,

“Research Planning and Coordination Division, Korea Forest Research Institute)
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Abstract: All parties will have to effort to do a mandatory reduction. So the parties should
prepare the carbon accounting for a removal unit (RMU). In second commitment period, forest
management activity was included in mandatory activities like a afforestration and reforestration
and deforestration. Annex I parties should use the new guideline (2014) selected in COP19 and
account the carbon emissions/removals of the activities until 2020. According to new guideline,
the parties may exclude emissions of rce majeure from natural disturbance for forest
management. This study was conducted to estimate of natural disturbances background level
using the statistics yearbook of forestry (volume of forest fire damage) and IPCC (2014)
guideline. The average greenhouse gas emissions (CO: and Non-CQOs) in forest fire was 178,476
t CO2eq from 1990 to 2013. Background level and margin for natural disturbance (forest fire)
were 27,296 t COzeq and 94,304 t COseq. Because reference level affect highly the RMU, we
need to re-estimate background level considering the another natural disturbance in the near
future.
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The Characteristics and the Type Classification of
Forest Biotope in Bogil Island

Dong-Hyuk Kim", Ki-Seun Kim, Beom-Su Park, Jai-Jin Son, Tae-Ho Kang, Jae-Su Bae

(Forest Inventory Center, National Forestry Cooperative Federation, Korea)
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Abstract: Forests are relatively well-preserved areas in the natural environment because there
are less human intervention. Forests offer the various habitats. The forest is a collection of
small organisms as well as a collection of large organisms. Forest biotope is a small area, such
as the bark of a tree, that supports its own distinctive community. Hence, There are needed to
other specific approach to understand forests biotope. It is very important to study forest biotope
for understanding various environments of Korea’s forests. Forest biotope is classification of 9
types in national forest of Bogil Island. This study is to provide type classification of forest
biotope to support sustainable forest management, conservation and utilization of ecological forest

management.
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Analysis on Resource Survey on Site Selection Suitable for

Management Scale Improvement of Private Forests

Dong-Hyuk Kim" Nyun-Ho Choil, Hyun-Soo Kimz, Hyun-Jun Kimz, Se-lk Parkz,
Hee-Jung ParkZ, Sang-Hyun Lee’
('Forest Inventory Center, National Forestry Federation Cooperative,

“National University of Chonbuk Department of Forest Environmental Science)
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Abstract: It might be necessary to develop a management scale improvement management
model of private forests in Korea to propose a solution for the lack of management activity
caused by the small and dispersed ownership size. Thus, this research was condueted to support
Korea management scale improvement model of private forest by taking specific sites selected
using the. The target area was 1,424 ha of forest district located in Samlak-li, Ancheon—myeon
and Songpung-li, Yongdam-myeon of Jinan-gun Jeollabuk-do. The sample 369 plots were
chosen which core over 1% of the target area. The NFI was used as the survey method. As the
results, the forest area was 1,380 ha, and the dentuded area was 44 ha. Of the forest area,
based on the forest type and physiognomy, the artificial forest was 336 ha and the natural forest
was 1,044 ha, and the coniferous forestry was 390 ha, the broad-leaved forest was 358 ha, and
the mixed forest was 632 ha. Soil survey results showed that the loam among the soil
substances was 50.7%, the high level among the soil depth levels was 49.1%, and the incomplete
drying level among the humidity levels was 59.9%, which were all the highest in each group. Of
the age-class distribution, age-class IV was 994 ha which was the largest, and of the species,

the oak was 599.3 ha at the largest in the group.
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Growth Change Monitoring by Thinning Treatments of
Larix leptolepis Plantation in Yeongju, Gyeongsangbuk-do

Changhyun Kim®, Youngjin Lee, Mina Jang, Garam Lee, Seonju Lee

(Department of Forest Resources, Kongju National University)
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Abstract: This study was conducted to determine the effect of thinning on the growth of Larix
leptoleprs in Yeongju, Gyeongsangbuk—-do. This area was chosen due to the different thinning
activities done and the changes from 1977, 1996 (1.190 tree/ha) to 2004 (760 tree/ha) using
mechanical thinning was recorded. A control site was also selected with similar age and
condition. A total of 4 plots with a size of 20 mx20 m in the different stands were established.
Result showed that the stand density of the site where mechanical thinning was conducted was
650 tree/ha while the control site was 1000 tree/ha. The mean DBH of the site where
mechanical thinning was done was 26.7 cm which is higher that the control site with and 24.1
cm. For the mean total height, thinned site also was also higher with 22.0 m as compared to
the control site with 21.3m. This result is also similar for crown base height with the thinned
site having a higher mean crown based height (11.6 m) as compared to control site (9.4 m).
Volume of the thinned was also higher with 26.7 (m*ha) as compared to the control site 24.1
(m’/ha).
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A Study on the distribution of Chestnut stands

using National Forest Resource Inventory data

Changhyun Kim®, Youngjin Lee, Mina Jang, Garam Lee, Seonju Lee

(lDepartment of Forest Resources, Kongju National University)
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Abstract: This study was conducted to determine the distribution of chestnut stands which is
classified as Non-Timber forest products using the National Forest Resource inventory data in
Korea. The regional distribution of chestnut in the different provinces in Korea from highest to
lowest was Gyeongsangnam-do, Chungcheongnam-do, Gyeonggi-do, Jeollabuk-do, Jeollanam-do,
Gyeongsangbuk—-do, Gangwon-do and Chungcheongbuk-do, respectively. The number of chestnut
site based on the three age classes were 22 plots for age class II, 73 plots for age class III and
28 plots for age class IV. Gyeongsangnam-do had the higehst mean DBH for age class II while
Gangwon-do had the highest DBH for age class III-IV. For mean total height, Jeollabuk-do had
the highest for age class II, Gyeonggi—-do for the age class III and, Gangwon-do highest for age
class IV. The mean DBH and Height of chestnut stand were 996 cm and 6.24 m in age class
II, 16.10 cm and 884 m in age class III and 20.14 cm and, 10.00 m in age class IV.
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Organic carbon distribution and cycling of the
Pinus densiflora stands in the Mt. Sobaek National Park

Mina Jang®, Youngjin Lee, Changhyun Kim, Garam Lee, Seonju Lee

(Department of Forest Resources, Kongju National University)
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Abstract: This study was conducted to estimate the carbon distribution and carbon cycling of
Pinus densiflora stands in Mt. Sobaek National Park. Above and below ground biomass, litter
layer, soil organic carbon, and soil respiration were investigated for 2 years from 2012 to 2014.
Results showed that total amount of carbon was 237.463 ton C/ha attributed to aboveground
biomass (134.03 ton C/ha), belowground biomass (32.40 ton C/ha), litter layer (6.13 ton C/ha)
and soil organic carbon (64.90 ton C/ha). Annual net primary production (NPP) that fixed
through Photosynthesis was 4.75 ton C/ha/yr. The amount of carbon evolved through soil
respiration was 5.28 ton C/ha/yr to which 2.85 ton C/ha/yr was accounted for microbial
respiration while the remaining 2.43 ton C/ha/yr was due to root respiration. The amount of
organic carbon absorbed from the atmosphere of this Pinus densiflora stands was 1.90 ton
C/ha/yr when estimated from the difference between net primary production and microbial

respiration.
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Estimation of Stand Density to Prevent
Forest Fire Transition and Spread in Major Coniferous Stands

Mina Jangl*, Youngjin Lee], Changhyun Kiml, Garam Lee], Seonju Lee], Siyoung Lee”
('Department of Forest Resources, Kongju National University,

“Professional Graduate School of Disaster Prevention, Kangwon National University)
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530 tree/ha, VA& tree/ha, 9e 321 tree/ha= YERFOH, F7|tAayUFES D9+
tree/ha, MAYF 660 tree/ha V9 H 507 tree/ha, VAEF 413 tree/ha, AUFHLS OD9F
tree/ha, MY = 640 tree/ha, VY5 500 tree/ha, V5 395 tree/ha, VI9H 295 tree/ha, &%
D09+ 830 treeha, MAF 664 tree/ha, IVAIF 400 tree/ha, VA5 300 tree/ha,
dEJAYFE LS T a 1,124 tree/ha, MYw 930 tree/ha, VI 712 tree/ha, V3= 535
tree/ha® EFGETE

Abstract: Fuel in the forest is important factor on forest fire transition and spread. This study
was conducted to estimate the stand density based on target CBH (Crown base height) and
target CBD (Crown bulk density) for the prevention of fire transition and spread in the crown.
Results showed the recommended stand density in the different age classes of Prinus densiflora
stand was 928 tree/ha in class II, 721 tree/ha in class I, 530 tree/ha in class IV, 417 tree/ha in
class V, and 321 tree/ha in class VI. For Pinus rigida stand, it was 808 tree/ha for class I,
660 tree/ha for class I, 507 tree/ha for class IV, and 413 tree/ha for class. Furthermore, for
Pinus koraiensis stand it was 760 tree/ha in class I, 640 tree/ha in class I, 500 tree/ha in
class IV, 395 tree/ha in class V, and 295 tree/ha in class VI. In the Pinu thunbergii stand, it
was 830 tree/ha (class II), 664 tree/ha (class II), 400 tree/ha (class IV), and 300 tree/ha (class
V). Lastly, it was 1,124 tree/ha in class II, 930 tree/ha in class I, 712 tree/ha in class IV, and
535 tree/ha in class V for Larix leptolepis stand.
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Comparing Forest Resource of DMZ Border Areas in

Gangwon Province

Yeong-Wan Seol*, Jun-Tae Kwonz, Dae-Sung Leez, Jung-Kee Choiz, Du-Song Cha®
(Institute of Forest Science, Kangwon National University,

“Department of Forest Management, Kangwon National University)
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DMZ A olA =Abd FF2 B 587 Folv, 4 42, F+ 40, 33 36, E¢ 36, 1A 1670
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Abstract: Forest resources of 5 boarder areas of Gangwon Province (Goseong-gun, Inje-gun,
Yanggu-gun, Hwacheon-gun, and Cheorwon-gun) were inventoried and compared for
establishing the data base for forest management plan of DMZ region. Due to military
constraints of boarder areas temporary plots were installed every 500 m along the military
operating road and inventoried by point sampling method. The result showed that a total of 58
tree species were observed, of which 42 species were in Goseong, 40 species in Yanggu, 36
species in Hwacheon and Cheorwon, and 16 species in Inje. Broad leaved forests occupied over
70% of all areas, where it was the highest 93% of Yanggu and the lowest 73% of Goseong.
Mean dbh ranged from 13.2 cm in Inje to 20.0 cm in Goseong and 15.3 cm on the average of all
areas. Growing stock ranged from 90 m’/ha in Inje to 121 m’/ha in Hwacheon and 109 m*/ha on
the average of all areas. Comparing the mean growing stock of 125 m’/ha in Korea, the forest

resource is showed to be rather poor in boarder areas.
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A Study on Long—Term Monitoring of Major Tree Species (Pinus densiflora,
Pinus koraiensis, Larix kaempieri, Quercus variabilis) in Korea

Jung—-Kee Choil, Yeong-Wan Seoz*, Dae-Sung Leel, Joo—Ram Lee'
('"Department of Forest Management, Kangwon National University,

“Institute of Forest Science, Kangwon National University)
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Abstract: This study was conducted to introduce establishing permanent monitoring plots for a
long—-term monitoring on major tree species (Pinus densiflora, Pinus koraiensis, Larix kaempferi,
Quercus variabilis) and analyze the stand structures. A monitoring point consists of three plots,
that is, control plot (20 mx20 m), low intensity plot (25 mx25 m) and high intensity plot (30 m
x30 m). A total of 114 points (342 plots) were installed in eastern, northern and southern region
of Korea; 16 points (48 plots) for Pinus densiflora, 46 points (138 plots) for Pinus koraiensis, 45
points (135 plots) for Larix kaempferi, 7 points (21 plots) for Quercus variabilis. In a result of
stem analysis the age class ranges from IV to X of Pinus densiflora, from I to VI of Pinus
koraiensis, from I to IV of Larix kaempferi, and V ~VI of Quercus variabilis. Stand
characteristics were as follows. For Pinus densiflora number of trees ranges from 369 to 1,980
trees/ha, mean dbh 15.0~42.0 cm, mean height 9.0~21.0 m; for Pinus koraiensis, number of
trees ranges from 232 to 2,274 trees/ha, mean dbh 9.9~42.7 cm, mean height 5.3~24.0 m; for
Larix kaempferi, number of trees ranges from 172 to 2,279 trees/ha, mean dbh 12.7~38.1 cm,
mean height 84~28.7 m; for Quercus variabilis, number of trees ranges from 496 to 1,367
trees/ha, mean dbh 18.9~25.8 cm, mean height 14.0~17.4 m.
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Perception Analysis on National Forest Management

Kwan-Hee Leel*, Dong-Guen Kimz, Lynn J. Talkasenz, Mi-Sun Park®
('"Department of Forestry, Kyungpook National University,
2Department of Ecology and Environmental System, Kyungpook National University

3Program in Global Environmental Management, Seoul National University)

Lok AT FAHCE THY 4GS A/t FEo) FPPAL 2y st g FAske] HEUA
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W gy Agdgel AAHA ool HPHANAE olHF FAH FAs FW LTE wrg sl
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371 el AEA thbgels] AGuBAE, FEFIAAAE, TN & ARE 29 L&D 9
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Astg A2 245 T8 496l O 94 2L £a8 AEGAT

Abstract: Latest international and forest management systems break away from government-led
forest management style through the promotion of strengthened partnerships with various
stakeholders. Government-led forest management approaches has drawn criticisms in the
protection and efficient management of the forests. and so a variety of approaches in forest
management and administration has been proposed. In 1990, the inclusion of citizens’ participation
in forest management was promoted as a method of realizing sustainable forest management in
Korea. Thus, in the Korea Forest Service a condition where international trends and national
requirements including national forest protection, citizens’ voluntary participation, education on
national forest, recreation, utilization of cultural space for multilateral participation, joint forest
business system, and citizens forest system is being adapted. This study, through the
examination of previous foreign and domestic studies, analyzed perception and the need for

participation in national forest management.
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Study on Pavement Method of Bio—High Strength Forest Road
Using Porosity Silica

Se-Wook Oh!', Kwan-Hee Lee”, Dong-Guen Kim®
(lDepartment of Disaster Prevention Engineering , Kyungpook National University,
2Department of Forestry, Kyungpook National University
3Department of Ecology and Environmental System, Kyungpook National University)
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Abstract: An eco—friendly material that has been used as paving material was the readily
available weathered soil granite which after laying and compaction is mixed with lime for
strength reinforcement. In the 1990s, the use of cement as a paving material started. Although
cement, as a paving material, has excellent strength and durability it is also hazardous. For
conservation and environment load reduction, there is an urgent need to develop eco-friendly
alternatives. This study was conducted to find solutions the problems on swelling and cracking
which are common in conventionally-used paving materials and to develop a versatile paving
technology which is strong, durable, and at the same time eco—friendly. The mixing ratio of
pourous silica and hardened soil in accordance to strength characteristics were investigated.
Results show that as the mixing proportion of silica was increased the uniaxial compressive
strength also increased; with curing period from 7-28 days, the maximum strength is 819,
curing for 28 days was used to determine the standard strength, and in order to reach the the
standard strength of 90%, 14 days is ideal. In addition, Schmidt hammer test results show that
a 15 cm pavement thickness has compressive strength of 8.4MPa while a 10 cm pavement has a

compressive strength of 7.8MPa. Therefore, as the pavement thickness was increased the
compressive strength also increased.
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The Study on the application of GIS for the establishment of the
phased monitoring trail zone, Focusing on zoning the trail in

Odaesan National Park

Joowon Park!, Yeonghin Kim', Na-yeon Leez, Seung-Wan Cho!"

('Dept. of Forestry, Kyungpook National University,
*National Park Research Institute)
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Abstract: The increase of the GDP and the abolition of national park admission fee have
increased national park visiting demand in korea. Due to the increment of visiting, the trails and
their neighboring ecosystem become more vulnerable to the degradation. Topographic and
geologic characteristics such as slopes and soil properties have impacts on the degree of
destruction for the trails. Thus, national parks need to be monitored under the priority system
based on visiting pressure as well as topographic and/or geographic characteristics. This study
aims to contribute to understanding the feasibility and the limitation of the GIS application to
zoning Odaesan National Park in connection to monitoring system with priority levels. Using the
numbers of visitors and FGIS data, an algorithm is developed to classify three major zones. As
a result of the zoning, the constant monitoring zone consists of 2043 ha. The intensive
monitoring zone during on-season in fall covers 187.52 ha. Finally the potential monitoring zone
is made up of 106.08 ha. In conclusion, the resulted GIS analysis is found to be feasible in
establishing a systematic monitoring plan for the national park trails.
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A Study on Model Development of Disc Weight Change of

Larix kaempferi

Dae-sung Lee*, Jung-kee Choi

(Department of Forest Management, Kangwon National University)

89 2 A3Es v 4959 AT E A E godsta oo wE ndS sfEstr] 95k
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of e YAEdHd Fq58e 27| F43] #AhsRen Agte] FHEd4= wstako] gkt
daFEugte g BdS Estr] fate], o] A2 FEHE dRES AASIeH, FHdF,
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a8 ke o Aot}

Abstract: This study was conducted to analyze disc weight changes of Larix kaempiféri and
develop the regression model for weight change. The materials of this study were the sample
trees for stem analysis collected from Larix kaempferi plantation in Northern, Eastern and
Southern Region in Korea. Weights of all discs were measured more than 10 times at intervals
of 1~2 weeks. The age of Larix kaempiferi used for the study ranged in 19~60 years, dbh in
17.0~479 cm and height in 12.2~30.6 m. The percentage of water content fell rapidly at the
beginning and the amount of change were small as time passed. After removing such discs
considered as outliers, number of days being passed, disc diameter, disc height, disc age,
heartwood area, sapwood area were used as explanatory variables to develop the model
according to the disc weight change. Scatter plot between water content and number of days
being passed showed natural logarithm pattern, and when regression analysis was performed
using number of days being passed, coefficient of determination was more than 0.4. When
scatter plot was shown with classification of small, middle, and large tree, the diagram was
distinct. The coefficient of determination and parameter of regression by dbh class were
classified, more than 0.6 of coefficient of determination was shown in the regression of large dbh
class. More than 0.7 of coefficient of determination was presented in the multiple regression
using number of days being passed and disc diameter. The best regression model will be
developed taking into account of statistical verification and practicability in the field.
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A Study on Comparing Growth Pattern of

Pinus koraiensis and Pinus densiflora by Stem Analysis

Joo-ram Leel, Dae-sung Leel*, Yeong-wan Seoz, Jung-kee Choi'
(lDepartment of Forest Management, Kangwon National University,

“Institute of Forest Science, Kangwon National University)
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Abstract: The study was conducted to compare the growth pattern by stem analysis of Pinus
koraiensis and Pinus densiflora in Gangwon-do and Gyeongsangbuk—-do of Korea. One standard
tree from each of 62 sites (46 for Pinus koraiensis and 16 for Pinus densiflora) was stemmed
and analyzed for the study. The ages of Pinus koraiensis (Pinus densiflora) ranged in 16~77
years (15~99 years), dbhs in 139~459 cm (25.6~43.8 cm), heights in 74~246 m (17.4~24.1
m), stem volumes in 0.0809~1.9642 m® (0.3357~1.3028 m®). The total DBH, total height growth,
and total volume growth of Pinus koraiensis were higher than those of Pinus densiflora. The
mean annual dbh increments of Prinus koraiensis and Pinus densiflora were the highest at age
15, with 1.1 cm/yr and 0.6 cm/yr, respectively. The highest values of mean annual height
increment of Pinus koraiensis and Pinus densiflora were 0.6 m/yr and 0.5 m/yr, respectively, at
age 20. Finally the mean annual volume increments of both species tend to increase as trees

age.

048 BH - BY - GRAPRHI] TS e Fa5F 37 U

ARAL: BoA A=
{92 ALY (No. 120140489, 120140524, 120140596)¢] ] st Fa =S

A7) AT

- 293 -



KSFMI-P22

sete Fo FA5EY B2 AR B A7

olthAd", ol e, A7

CEEEERLEEEES

A Study on Stem Volume Equation of
Main Coniferous Trees in Korea

Dae-Sung Lee®, Eui-Sup Lee, Jung-Kee Choi

(Department of Forest Management, Kangwon National University)

Lok ¥ dA7E fHU Fo AFFTA GAE, A, 2 E dide R 9E RS 2
7] el AA AT B ALEE R e FAEsh AARE A FHHYO, £F
4 EiE Ggd 458, AL 458, 2 16Ro|th B Aol AEE AWK o] &3]
AP AAG NF wAAF R FFUE FHste] AAY AAN ) ALAE RASAT. £F
H aEA e FuAGNS ol &3 1MFA (V=a+bD’, V=aD+bD) % F1A% 9 $iE o] &3
2WFA (V=a+bD’H, V=aD'H)& Agaldom], 48474 9 4Rsaug f4ec] ol &A44g A
zageh FEE A4 whe RAAS D Firn) AF AW, 20Fe Ak AR A4
Fhel zpel7k b AA dEbgtew, shi, dld solith £ A AHRANe 4% 4
3, V=aD'H® Fejo] 20540 BE FFA AFe Aow Yegon, ddsd el 4
V=aD+bD’ @] 1WFAE & Auee Yl o] A4 Ax 49, BF 09 o4 we
AAA7F vy, AFAAd 2 AFeLE o8 AHFA0l ted Aom FAHIY.

Abstract: This study was conducted to analyze Individual volume equations of major coniferous
species (Larix kaempferi, Pinus koraiensis, Pinus densiflora) in Korea. The sample trees of stem
analysis were collected from Gangwon-do and Gyeongsangbuk-do. The number of sample trees
by species is 45 trees for Larix kaempieri, 45 trees for Pinus koraiensis, 16 trees for Pinus
densiflora. The underestimated volume values provided by Korea Forest Service were revised by
computing correction factor and average ratio about the volume values of Korea Forest Service
through the precisely calculated volume values. One variable equations using DBH (V:a+bD2,
V=aD+bD?) and two variable equations using DBH and height (V=a+bD2H, V=aD"H") were for
the volume equations. Also, Merchantable volume equations were developed using the upper
diameter and upper height. As a result of correction factor and average ratio by the range of
DBH and species, the volume difference of Pinus densiflora between this study and Korea
Forest Service was the largest, that of Prinus koraiensis in the middle, and Larix kaempferi
smallest in sequence. The two variable equation V=aD"H® was selected as the best model for all
three species. Moreover, one variable equation V=aD+bD’ was shown as a suitable model with
high coefficient of determination for Larix kaempiferi and Pinus koraiensis). Coefficient of
determinations of the merchantable equations were above 0.9, and thus it showed that the
volume estimation using upper diameter and upper height is practicable.
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29yr-Growth Change Monitoring of Korean White Pine
(Pinus Koraiensis) Plantation

Dae-Sung Lee", Eser ONCELZ, Jung-Kee Choi'
(lDepartment of Forest Management, Kangwon National University,

“Department of Silviculture, Faculty of Forestry, Istanbul University)

2ok B oAve AFAS o 50 mx50 m 27]e) REA 1S AAR F FugA, £,
QEmRie) YPuste sebatud AAS bR Al £2AE 19724, A2 EFAE 19761
Egsgon, 1014 1149 Al B 386, A2 BEAE 2400 BFuIgE PUsgh gue
AR 19819, 19844, 19884, 19911, 19941, 1997+, 20103 A A F 73] FF = A} H i F 314
AAgHEE vlawgt Ay 19819 Al EFA+ 3.1 em(690 —“&/plot)i A2 FFA 20 cm(546 2

/plot) Bt} kot 19913 A1 EFA+= 101 cm(618 E/plot) 2 A2 FFA 11.1 cm(b46 ¥ /plot)
woh gigkrh P 6de] A 1997d HHEAGS Auawg A3 Al 2549 FuadAde 169
cm(391 E/plot) & A2 TE2X9 F1474 154 cm409 E/plot) Bl =9kth mlx o2 2010 =4
55 vusk A3 A1 TFA = 186 cm(300 E/plot)= A2 FFA+= 187 cm(357 —“i/plot)ili}
gt AN H g AS dHo] =L Al FEAUF A2 EEARY =4 Ve

Sopth, 3 4
T FH REAE AAG] YPARE TP T gl

Abstract: This study was carried out to analyze growth change with regard to DBH, height,
tree density by investigating two permanent plots, with the size of 50mx50m, of Korea white
pine plantation. Trees of plot 1 have been planted in 1972 and trees of plot 2 in 1976, and the
trees in both plot 1 and plot 2 were thinned with 38% and 2495, respectively, based on the
number of trees in Nov, 1991. Total number of times for the measurement of trees is seven: in
1981, 1984, 1988, 1991, 1994, 1997, and 2010. As a result of the average growth change, DBH of
plot 1 in 1981 was 3.1 cm (690 trees/plot), which was larger than DBH 2.0 cm (546 trees/plot)
of plot 2. However, DBH of plot 1 in 1991 was 10.1 cm (618 trees/plot), which was smaller than
DBH 11.1 cm (546 trees/plot) of plot 2. When remeasured 6 years later after thinning, average
DBH of plot 1 in 1997 was 159 cm (391 trees/plot), which was larger than DBH 154 cm (409
trees/plot) of plot 2. Finally, the data collected in 2010 showed that average DBH of plot 1 was
186 cm (300 trees/plot), which was smaller than 187 cm (357 trees/plot) of plot 2. Average
height of plot 1, whose age is older, was higher than that of plot 2. Periodic monitoring will be

conducted to investigate growth changes in the future.
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A Study on the Forest Resources of

Hwacheon and Cheorwon Border Area in Korea

Dae-Sung Leel*, Yeong-Wan Seoz, Jung-Kee Choil, Du-Song Cha'
(lDepartment of Forest Management, Kangwon National University,

“Institute of Forest Science, Kangwon National University)
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Abstract: This study was carried out to establish the database for forest management plan of
Demilitarized Zone of Hwacheon-gun and Cheorwon-gun, Kangwon province through inventoring
the forest resources of this region. A total of 191 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 88%, followed by coniferous forests (8%) and mixed
forests (4%). Small DBH class trees (6 cm < DBH < 18 cm) consisted of 66% of the total,
middle DBH class (18 ecm < DBH < 30 c¢cm) 30% and large DBH class (DBH > 30 cm) 4%. In
terms of growing stock per hectare by forest type, coniferous forest was the highest at 118.2
m’/ha, followed by broad-leaved forest (117.3 m’/ha) and mixed forest (112.5 m*/ha). A total of
41 tree species appeared in these regions and the top 10 species were Quercus mongolica, Pinus
densiflora, Acer ginnala, FRobinia pseudoacacia, Salix koreensis Andersson, Fraxinus
rhychophylla, Betula davurica, Prunus padus, jJuglans mandshurica, Quercus variabilis, and these
species account for 72% of the total.

ARAE B AE A b 987 o)Akl (No. S1112121.040100)°9] Al el o]l o] #0171 319l

- 296 -



KSFMI-P25

Aulel e Bue) 271473

*

oA, NAF, NAE
(A= st 28 87 553}

The Initial Growth of Chamaecyparis obtusa
Based on the Fertilization Methods

Sang-Hyun Lee", Hyun-Soo Kim, Hyun-Jun Kim
(National University of Chonbuk Department of Forest Environmental Science)

qok Aupge] w2 Wwe 2/ A% BAS 98 2012d %0 AHEE gAA wabd el A
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Abstract: The study area was created in 1-1, Sang-ri, Baeksan-myeon, Gimje-si, Jeollabuk-do
(N 35° 517 0624”7, E 126° 56~ 00.38”) in 2012 for the initial growth analysis of
Chamaecyparis obtusa depending on the fertilization methods. 2-2-year-old seedlings of
Chamaecyparis obtusa were planted, in the 11 treatment plots including control which, were
performed 3 times. Thus, total 165 trees (11 plotsx5 treesx3 times) were planted, and they have
been kept on this study area for one year after plantation so that they could settle. It was
aimed to have the experiment uninfluenced by the survival rate of the seedlings. As the result
of analysis for total growth increment of the diameter at the ground by the fertilization methods,
it was confirmed that there was high growth increment in all cases except the CP-150 case
(1.67 cm) compared with the control which has growth increment of 1.75 cm. As the result of
ANOVA analysis for the total diameter growth, significant probability of Chamaecyparis obtusa
was 0.3948, respectively. It suggests that it was not significant at «=0.05. In case of the total
growth increment of height all treatment plots showed the higher growth than the control with
974 cm. CP-100 and CP-150 had the highest growth increment to 1227 cm and 123 cm,
respectively. As the result of ANOVA analysis for the total height growth, there was no
significance at a= 0.05 (0.0603).
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Volume prediction model for Cryptomeria japonica in
Jeju Island, Korea

Roscinto Ian C. Lumbresl'z*, Yeon Ok Seol, Hyun Kyu Wonl, and Sung Cheol Jung'
(*Warm Temperate and Subtropical Forest Research Center, Korea Forest Research Institute,

2College of Forestry, Benguet State University, Philippines)

Abstract: The performance of a stem taper model to predict the diameter over bark at any
given height (d) and total volume of Cryptomeria japonica in Jeju Island, Korea was evaluated
using four fit statistics (standard error of estimate (SEE), mean bias (E), mean absolute bias
(MAB), and coefficient of determination (&°). To further evaluate this model, lack—of-fit
statistics was also determine and in this evaluation, SEE, MAB and E of this model in
predicting d in the different relative height classes and in predicting the total volume in the
different diameter at breast height (DBH) classes were calculated. Results indicated that the
model developed had a good fit having a SEE of 1.5126, of E -0.0160 cm, MAB of 1.0460 cm
and R° of 0.9959. This model also showed a good performance in predicting d in most of the
relative height classes and in estimating the total volume in the different DBH classes. It is
hope that this stem taper model could help forest managers to accurately predict the d
merchantable stem volumes and total stem volumes of Cryptomeria japonica in Jeju Island,

Korea.
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A study on the survey of experts for forest land management in the

Civilian Control Zone

*

Jungeun Song, Dongmin Kim ', Chunhee Park, Jeongsu Jin

(Forest Land Research Center, Korea Forest Conservation Association)

K

A} )R ALALE

s

7t AR, Tt A2 FAHoE WA

=i
=

9

g

s

SREER

K

!

7hsta glut.

=
o

A we 277}

=1
=

1} ol v

93]

A= A

o] 3

=

ojp

-

A ol A

A=

AP e B

= Ao gon, 2
e Ao v

S

o]

o -3 <]

®°

Hom Qre &
& =TH0) ~ S5 (1) Aol ol

!

& P9

A

- 299 -





