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Predicting Potential Distribution of the Pine Wilted Disease
Using MaxEnt Model in Jinju-si

Ui-Rin Ha'*, Eun-Hee Son!, Hyung-Ho kim!
('Department of Forest Resources, Gyeongsang National University
(Institute of Agriculture & Life Science))

89 ¥ A9+ MaxEnt 29E Z8&ste] AFA 2uFAdFHA GFS vA= TFd S44
HEE g o R FAREAGE dFaAtt IAFA AUrAdEHEe FE 24 2 =2 UG
AA Fo A sk Ao® yErskth 2Hle] f7bell= AUC(area under the curve)& ©]-83}3d
th AUCE 08 oldelm moA 714 Fag Was Ad o] gdE =0t 5495 w7]
23 AgHv|eE Fad Wt ddE A& 2=V JP 8% Wigolunr RS
s wid AEHH oz defste] HolHE F5she Aol TR A Ads AuFAATHE
FAE R T S FFotel AUFAdEE 2 g «dF 3 BUEY 28%7t =
U AS AARRG

Abstract: This study used the MaxEnt model to predict the potential distribution area based on
various environmental variables affecting pine tree nematode disease in Jinju. Pine tree nematode
disease in Jinju-si was found to be mainly distributed in the city center and around mountainous
areas close to roads. AUC (area under the curve) was used to evaluate the model. The AUC is
0.8 or higher, and the most important variable in the model was the infection tree proximity in
the previous year. The average temperature in May and the average annual temperature were
also important variables. Since the proximity of infected trees in the previous year is the most
important variable, it is important to constitute data by continuously grasping the status of
infected trees every vyear. The results of the study suggest that it is highly utilized for
predicting and monitoring the occurrence of pine tree nematode disease by inferring the
spreading path or direction of pine tree nematode disease.
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Annual Natural Loss Estimation
from National Forest Inventory System in South Korea

Jong-Su Yim", Minwoo Lee, Se-eun An
(Forest ICT Research Center, National Institute of Forest Science, Seoul, Korea)

& oF SUMEANEAE AYdel @3 2 wskE wusdste] S AEad 43y &
Astn FAQE 2 wAZT 2T AP BA Fad gea] sk Fas
OECD 9158 vld B4EAS Aol s, Aeo} BAL ZAFHGAAE WAG L =
WA, AAELY, & AT, F AT & WY 5 TP Selia R washe
ARAPEADRE B 4EF BAE AZD Jou), A% AAEA
A wehi gtk webd B ATE 5UFT] AWz £

H m&‘i
%0,
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AFEAE) S AEste THES AASE L FREAT 22 As AHES A Y
287 IAME(EEH) R PRI, FF, 55w, 1A (YD), Fi(HehE 49 &2
AT A AALES FA8H7] S8kl Aol AAA RESE IR ERE A AEnE FE3)
of B3 Ayl Azt & mAFEFS 22015904 19m/ha(2002 At F5 A uAES A
SatA FAstE™, 2AEE A5 =5 XNAHRE FHEtY AR aAE 5SS gidez Hrhvt
Fdadt, o5 &g3ste] IAME WA A I /Y] AAd 28 £ S Ao® UgEn

Abstract: A national forest inventory (NFI) which estimates forest resources is implemented to
support forest policies and meet the demand by international conventions and organizations for
forest resource statistics. The OECD requires its member states to submit an annual
environment statistic report. The forestry sector in the report comprises five indicators: felling
(volume salvaged and net felling), natural loss, net growth, gross increment and net change.
South Korea submits the indicators based on the statistical yearbook of forestry by Korea Forest
Service. Annual natural loss, however, is not available because estimation methods are absent.
Thus, this study was conducted to devise a way to estimate annual natural loss (mortality) by
using dead wood data from annual NFIs. In the Korean NFI, dead wood is surveyed at a basic
circle with a size of 0.04ha. All dead trees in a plot are classified into standing and downed
dead trees to identify their species, decay classes, DBH/DOC and height/length. We analyzed
data on trees recently dead and sorted into decay class I to estimate the annual mortality. The
findings showed that the annual mortality decreased to 1.9 m’/ha in 2020 from 2.2 m'’/ha in 2015.
To estimate reliable annual mortality, it is necessary to compare location data on dead trees
and apply the data to the OECD report and thinning policies.
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Applicability of Terrestrial LIDAR to Forest Research

Jeong-Gwan Lee', Jun-Young Jung', Hyun-Jun Kim!
('Department of Forest Resources, Chonnam National University, Gwangju)
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Abstract: In order to analyze the applicability of a handy-type terrestiral LiDAR (HTL) to
forest research, the accuracy in the HTL measurement values according to the measurement
time and observers were analyzed for trees in Chonnam National University. First, 31
Metasequoia glyptostroboides trees were measured at D, 10 and 15 minutes within the plot of
about 0.22 ha. There is no significant difference in HTL DBH and height values according to
the all measurement time(P > 0.9939, P > 0.9450). While this plot is flat, it is judged
appropriate to measure for more than 10 minutes considering that the most of the forest
research site are sloped. Second, Based on the appropriate measurement time derived above, 22
Ginkgo biloba trees were used to analyzed the accuracy of HTL measurement values between
observers. the measurement values of ginkgo trees by three people with different genders,
educational background, and careers showed no significant differences for both DBH and
height(P > 0.9814, P> 0.9887). The results indicated that HTL can quickly obtain data with less
error, and it is judged that it will be efficiently used in future forest research.

ARAb: B AT E Ab A AT A (2022464B10-2224-0201) 2] A Y-S wrol 48 ¥ 9l o)

- 156 -



2023 4HElafel SEehErle] 0-0174

Changes in the Fuel on the Forest Floor based on Stand Density
in Chamaecyparis obtusa Forest

Du-Hee Lee, Hyun-Jun Kim'
('Department of Forest Resources, Chonnam National University)

ok B AF3E JRYE 2 wal e dawke] WIS BAsuz s B AT
AR = A5 3T T54 A& Qo iz, 30% FE A2 F(OLT), 50% HE A 2 +(HT)
2 o] Folx] gtk 2000 (U 27 d )l FHES AA s o 2019d0] HAGA FHI FE 7
Fo SAHAL JAGAFE AHo2RE 12 m =ol9 99 littertrapS A E 7 348 A X3
of 27/fdvitt YgIAFS AL, FUlE 4 %ko 0.09 m? AHZE ¢toll Qe BE F71ES
Aol ZAsAT GG A AL LT, HT 2% d2Tet EA4F 0w §93% 308 o

Al wER TP < 0.001). HT 9

A1 R4S DT 00 FeSA SEekP < 00D, LTS

gaTel feld AolE wolx gith mebd 1ES B JPUE 2P AR ARE P2

omm aEe] WA WMES e JEE oAls: TIh Ak B ARE AR T4
dalNE 5 44 98 Awel BF AFs} Aoy

Abstract: This study was conducted to analyze the change in fire fuel based on the control of
stand density. The study site is located in Munsusan, Gochang-gun, Jeollabuk-do, and consists
of control, 30% thinning treatment (LT), and 50% thinning treatment (HT). Thinning was in
2000 (27 years old), and in 2019, the litterfall and accumulation of organic matter was measured.
The litterfall was measured every 2 months by installing 3 circular littertraps 1.2 m high from
the ground, and the accumulation of organic matter was measured by collecting all organic
matter in a 0.09 m® square frame. The litterfall was statistically significantly lower than that of
the control in both LT and HT(P < 0.001). The accumulation of organic matter in HT was
significantly lower than that of the control group (P < 0.01), but LT did not show a significant
difference from that of the control group. Therefore, the stand density control through thinning
has the effect of suppressing the frequency and intensity of forest fires by reducing forest fire
fuel. In addition, in order to define forest fire management guidelines, research on the appropriate

stand density for each species is needed.

Key words: thinning, forest fuel, litterfall, organic matter
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Improving the accuracy of Land use-Land cover Classification
using Deep Learning Model

Woo-Dam Sim'*, Jung-Soo Lee!,
('Department of Forest Management, Division of Forest Sciences, Kangwon National University)

89 2 A% Rapideye 914974 7Ivte =z gy RdS 83 EXIE F7F 4% /)4
S BHo= ). HolHAIES 256x256 pixel 2719 o|u|A &2 FEHsIH o, YdHoln ] A
el mE Hed Rd7ih EXIE 50 JgrE HESY] st Y YA s 1(Rapideye 571
=), Y5 2(Rapideye S/WME+AZT+xEA )02 FAeGY. A7H W (GLCM, Gray-Level
Co-occurrence Matrix)i= Rapideye 9732 571 2] Hﬂ?‘*i Z NIR® ARE 7|dto =g AH&Es)
Fdor AFARE FEAZIUARYY 150005FAAF =S 7vtoz L3531 fﬂﬁ% ] o] B A E €]
g oA = FAF EXIEEE VWMo R %O}JJF—.% F3 IPCCY EAo]& Oﬂ wel 6714
HFZ AEFete] g ouA & FE53th. EA9E 2/E A8l AEs %31‘6‘ 242 Unets
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7} 13% o =& ASLS »nrh
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Abstract: This study aimed to improve the accuracy of land cover classification using a deep
learning model based on Rapideye satellite images. The dataset consists of 256x256 pixel images
and consists of input data 1 (Rapideye 5 bands) and input data 2 (Rapideye 5 bands, GLCM,
and geospatial information) to evaluate the accuracy of deep learning model-based land cover
classification according to input image composition. GLCM was calculated based on the spectral
information of NIR among the five spectral information in the Rapideye image, and geospatial
information was derived from the 1:5,000 digital topographic map of the National Geographic
Information Institute. Based on the land cover map of the Ministry of Environment, the label
image of the dataset was constructed by reclassifying it into six categories according to the land
use category of IPCC through visual interpretation. The Unet deep learning model was used for
the land cover classification, and a land cover classification map was produced based on the
deep learning results according to the composition of the input image. The deep learning model
was learned up to 1,000 Epoch, and the verification accuracy and loss value were 83% and 0.1,
respectively.

As a result of comparing the consistency of land cover classification map based deep learning
model and label data, the Kappa coefficient of model using only the spectral bands of satellite
images was about 73%, the Kappa coefficient of the model using GLCM and topographic
information was improved by about 1.3%.

ARAL 2 oA e AHE A g e A Hor 3 BRUHAES S FHEHAY & AEE
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A Study on Stand Growth of Larix Kaempferi in National Forests
by Thinning Intensity over 9 years

Heejun Jin'*, Minh hieu Bui!, Yeongwan Seo’, Jungkee Choi'
(!Division of Forest Science, College of Forest and Environmental Sciences,

“Institute of Forest Science, Kangwon National University)
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Abstract: This study was carried out to understand the change of stand growth of Japanese
larch(Larix kaempferi), one of the major plantation species in Korea. The study areas were
Japanese larch plantation in the national forests under the jurisdiction of the Forest Service in
the northern, eastern, southern regions. A total of forty five fixed sites installed in 2013 were
targeted. Each site consists of non-thinning, light-thinning and heavy-thinning plot. 209 of light
thinning and 40% of heavy thinning were removed based on the basal area in the year of the
installation. Forest inventorys was repeated every 3 years, and it was performed three times for
9 years. In 2022, mean age was 47+13 year, mean DBH 245+52cm, mean height 23.1+4.5m,
mean stand density 835+286 trees/ha of non-thinning plot. In light-thinning, mean age was 47+
13 year, mean DBH 27.5+6.1cm, mean height 23.6+4.2m, mean stand density 601+216 trees/ha.
In heavy-thinning, mean age was 47+13 year, mean DBH 29.1+6.7cm, mean height 24.3+4.2m,
mean stand density 4124155 trees/ha. Using these data This study cmopared and analyzed the
growth changes of DBH, height, basal area, volume during 9 years according to the thinning
intensity of Japanese larch.

Key words: Forest inventory, Heavy thinning, Larix kaempferi, Light thinning, Stand growth
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Comparison of the tree species classification accuracy using Terrestrial and
Mobile Laser scanning data based on deep learning with 3D point clouds

Yong-Kyu Lee', Sang-Jin Lee', Woo-Dam Sim', Woo-Jin Cho!, Jung-Soo Lee!

(‘Department of Forest Management, Division of Forest Sciences, Kangwon National University)
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Abstract: This study, a tree species classification model was constructed and evaluated by
applying a point cloud data (PCD) deep learning algorithm to Terrestrial Laser scanning (TLS)
and Mobile Laser scanning (MLS) data in order to utilize lidar data used in forest resource
survey. The data set was built in Pinus koraiensis and Japanese larch forests, and the PCDs
collected using TLS and MLS were divided into individual trees. A total of 12 models were built
according to the lidar platform (TLS, MLS), downsampling intensity using the farthest point
sampling method (1024, 2048, 4096), and deep learning models (PointNet, PointNet++). As a
result of the construction and evaluation of the deep learning models, the model using TLS,
1024, and PointNet had the highest accuracy with an overall accuracy of 98.9% and a Kappa
coefficient of 97.2%. The average of overall accuracy for each platform, downsampling intensity,
and deep learning model was calculated as high for TLS, 1024 and PointNet++. In order to
actually apply this study in the future, data collection and additional research are needed, such
as considering seasonal effects, collecting various data according to age and target area by tree

species, and expanding tree species.
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Estimation of Change of Log Weight by
Wood Quality Grade over time

Jin-Taek Kang®, Chi-Ung Ko, Jong-Su Yim, Jeong—-Mook Park, Sun-Jeong Lee
(Forest ICT Research Center, National Institute of Forest Science)

8 ¢ dA AFEEL e IETHREE A A e g HIE
A GA AeEds Yetdle FHEE,
H7E glo] ) 5 wjzto] A|AE A Al
otk H d5E 5 Hioluj~o] A
TEEY ARFAR A ofHFol %
M= olelgt EAHE sAdsty] flste] dx
N AREAER A s dEAIE 3714 | & &
& SAsAh 671€3te] SAHAEE P oR d5e] FHHsE FA] A% Axﬁ“ﬁt
-0.032In(x) + 0.9927(R* = 09849), 155 vy = -0.047In(x) + 0.9934(R? = 0.9810), 2&+=
-0.048In(x) + 0.9932(R* = 0.9820), 357 v = -0.063In(x) + 0.9891(R* = 0.9833), ¥AF
-0.076In(x) + 0.9772(R? = 0.9854), &4+ v = -0.090In(x) + 0.9520(R? = 0.9906)% === %l
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Abstract: A current log weight table indicates weight at a time of being felled but does not
estimate the change in moisture that affects weight over time. This absence of information has
recently caused issues, as the transaction of biomass such as wood at volume and weight levels
has increased. More serious problems could also arise if transactions would be delayed. Thus,
this study was conducted to devise a method to estimate the change in weight. To do this, we
collected three wood samples of Pinus densiflora, South Korea’s dominant species, from each of five
regions across the country according to wood classes. Then, the samples (a total of 15) were piled in
an open storage and the change in their weights was measured once per week during six months.
The findings showed six optimal equations for six wood classes, such as y = -0.032In(x) +
0.9927(R? = 0.9849) for Top class, v = -0.047In(x) + 0.9934(R? = 0.9810) for First class, y =
-0.048In(x) + 0.9932(R? = 0.9820) for Second class, v = -0.063In(x) + 0.9891(R* = 0.9833) for
Third class, v = -0.076ln(x) + 09772(R?* = 09854) for lower than Third, and, lastly, y =
-0.090In(x) + 0.9520(R? = 0.9906) for the lowest class.
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Establishment of LiDAR-based Digital Twin Management System of
Hongneung Forest in South Korea

Jin-Taek, Kang", Jeong-Mook Park, Chi-Ung Ko, Joung-Won You, Min-Woo Lee, Myoung—Soo Won
(Forest ICT Research Center, National Institute of Forest Science, Seoul, Korea)
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Abstract: Hongneung Forest (40.1 ha) is South Korea's first arboretum that preserves South
Korea’s indigenous, rare and endangered plants (539 clones of 103 species), and general trees
(11,000 clones) collected over the past 100 years. Hongneung Forest is an urban forest of
historical and environmental value, and under much research. Thus, this study was conducted to
propose a method to manage forests in a LiDAR-and digital twin—-based way and discuss cases
for the effective management of the highly valuable forest. We scanned Hongneung Forest by
employing two terrestrial LiDARs (fixed and backpack) and a drone LiDAR to create information
on individual trees and, then, a digital twin of the forest. Researchers in a variety of areas can
access the digital twin forest to use the data. Moreover, not only has the efficient management
of the forest become possible, but potential visitors can also access the forest irrespective of
space and time, because information on individual trees and the forest landscapes were built
three dimensionally. We therefore expect that these digital twin techniques can be applied to

forest management activities, and relavent education and leisure.
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Analysis of Suitability Sites for Forest Products
in the Leading Forest Management Zone of Jangan Mountain

Se-Ik Park!, Hee-Jung Park!, Byung-Jun Ko', Sang-Hyun Lee’
('"Department of Forestry, Jeonbuk National University,

’Department of Forest Environment Science, Jeonbuk National University)
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Abstract: This study was conducted to provide data on increase forest management efficiency and
forest household incomes by sanalysis of suitability sites for forest products in the Leading Forest
Management Zone of Jangan Mountain. In this study, the leading forest management zone 878.7ha of
analysis was conducted using the GIS data from ‘Suitable site map for forestry products to rapidly
increase incomes’ distributed by Korea Forestry Promotion Institute. This study conducted an analysis
by extracting data regarding study area using the data from suitable site map for forestry products,
and by classifying possible cultivation sites and suitable sites for forestry products. As a result of
the analysis, the area of possible cultivation site for Zanthoxylum piperitum was 538.58ha and that of
suitable site was 100.54ha. As for Ligularia fischeri, the area of possible cultivation site was 590.66ha
and that of suitable site was 7.2Z2ha. As for Osmunda japonica, the area of possible cultivation site
was 533.94ha and that of suitable site was 17.14ha. As for Adenophora triphylla, the area of possible
cultivation site was 532.70ha and that of suitable site was 9.8lha. As for Epimedium koreanum, the
area of possible cultivation site was 479.24ha and that of suitable site was 39.8%3ha. In the case of
study area, medicinal plants, wild vegetables, and herbs were analyzed to be more suitable than nuts
and sap. Therefore, it is possible to increase forest management efficiency and forest household

incomes by cultivating forest products suitable for the research results.

Keyword: Forest management, Leading forest, Forest product, suitability site
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Analysis of changes in forest stand using 8th National Forest
Inventory data

Gomee Choi'*, Eui Pyo Hong', Hyun Jae Park!, Woo-Kyun Lee?, Moonil Kim®, Sooncheol Sohn*
('Forest Inventory Center, National Forestry Cooperative Federation,
’Department of Environmental Science and Ecological Engineering, Korea University,
Division of ICT-Integrated Environment, School of ICT-Integrated Studies, Pyeongtack University,
‘Korea Forest service)
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Abstract: The latest trends in forest changes were analyzed using data from the National
Forest Inventory over the past 15 years(2007:2022, 3,016plot). The monitoring data of the
National Forest Inventory includes various forest stand change data such as land-use, forest
type, DBH class, age class, and stand composition, and detailed information that can support the
cause of each change. As a result of the analysis, land-use showed that the change from forest
to non-forest was 68 plots, and most of it was changed to cropland. The case of change from
non—forest to forest was 7 plots, and most of the cases were succession from existing
cropland(abandoned land) to non-stocked land or stocked land in the form of shrub community.
Forest type showed a trend of decreasing coniferous forests (-4.4%) and increasing broad-leaved
forests (+2.0%) and mixed forests (+2.4%). In terms of stand composition, there was a clear
decrease in Pinus densiflora stand (-3.1%), and most of the reduced Pinus densiflora stand were
found to have changed to mixed forests with broad-leaved species such as Quercus Spp. Most
of the stands of major coniferous species, such as Pinus rigida, Larix kaempferi decreased,
while broad-leaved forests (+1.8%) in which various broad-leaved species coexisted and mixed
forests (+1.2%6) dominated by broad-leaved species increased the most. The increase in stands of
Chamaecyparis obtusa, Liriodendron tulipifera and Cryptomeria japonica was remarkable. As for
the DBH class, the small class decreased and the ratio of middle and large class increased
significantly. The age class showed a change from young matured stand, which was mainly for
3 to 4 age class (71%) to 5 to 7 age class (70%), and the number of stands with 7 or more age
class also increased (0.1 — 11.1%).

~ 165 —



2023 Atzlatst 2 Esh=C3] P-0128

A study on thinning tree selection of
Pinus koraiensis artificial forest

Seong-Ho Yun'*, Jin-Woo Park!
('Department of Forest Management, Division of Forest Science Kangwon National University)
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Abstract: The purpose of this study was to quantify the selection of thinning trees and work
methods for artificial forest of Pinus Koraiensis. For the selection of thinning trees, a
distance-dependent competition model was applied, and the optimal logging route for workers
was presented using network analysis. Standing information was measured for 586 trees of
0.78ha of stand age class V Pinus Koraiensis forest in the research forest of Kangwon National
University. In order to accurately measure the distance between trees, it was investigated using
Trimbele R121 GNSS system. Competitive tree selection was selected using the height and angle
of the base, and the distance-dependent competition index was compared and analyzed with 5
models (Hegyi, Daniels, Lorimer, Braathe, Martin-Ek). The optimal logging path was calculated
using Dijkstra’s Algorithm, a network analysis technique, considering the distance and slope
between trees. As a result of the analysis, the competition index of the Daniels model was the
lowest at 0.31 to 7.28, and a total of 161 trees with a distance of more than 3m between the
remaining trees expressed the competition state best. As a result of the analysis of the optimal
path for logging, the Daniels model was analyzed as a travel distance of 705.56m and a required
time of 18m26s.

Keywords: thinning selection, distance-dependent competition index, network analysis
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Comparison of Major Taper Equations for Developing a Stem

Volume Table of Criptomeria japonica in Jeju Island

Hyun-Soo Kim", Su-Young Jung!, Kwang-Soo Lee!

(*Warm Temperate and Subtropical Forest Research Center, National Institute of Forest Science)
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Abstract: This study was conducted to provide data and stem information to establish a local
volume table of Cryptomeria japonica in Jeju Island. Stem analysis was performed on 26 trees
by selecting two average trees from each site of the 13 plots of C. japonica stands in 2021 and
2022. During the analysis stage, one outlier tree was rejected, and a total of 260 observations of
the specific stem height of 25 trees were used. Of the seven major taper equation models
applied for parameter estimation and statistical verification, the Muhairwe 1999 model was found
to be the best fit and selected as the optimal model. Stem shape-related estimates were acquired
through the selected model, and sectional measurements according to the Smalian formula applied
at an interval of 10cm from the height of the stem were used to develop a volume table. A
paired t-test comparison between the C. japonica volume obtained from the present study and
those selected from the current yield table by NIFoS(2020), revealed significant differences
(p<0.05), highlighting the necessity of a local volume table for C. japonica in Jeju Island.
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Stand structure and growth change according to the 9th repeated
invastigation of Korean White pine plantation forest

Sanghyun Jung', Yeongwan Seo’, Jungkee Choi'
('Department of Forest Management, Kangwon National University,
’The Institute of Forest Science, Kangwon National University)
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Abstract : This study was carried out to figure out the growth changes of Korean white fine
forests, one of the major commercial species in Korea. The study area was a 50m x 50m fixed
site of Korean white pine plantation which was installed in the experimental forest of Kangwon
National University. The site consists of four subplots with size of 2bm X 25m. Starting in 1984,
forest inventory was carried out in 1986, 1999, 2004, 2010, and 2012, and was repeated every
three years from 2012 to 2021. In the 1999, forest 43.5% of tota basal area was thinned. In 2013,
35.1% and 19.8% of basal area was removed from subplots 1 and 3, respectively. In 2014, 33.5%
and 24.8% of basal area were removed from subplot 2 and 4 due to pine wilt disease. In 2021,
number of tree per ha was 480, 464, 592, and 432 in subplotl, 2, 3, and 4 and mean DBH was
30.3cm, 29.9cm, 29.1cm, and 32.3cm, respectively. Based on these material, the study analyzed
and compared in the growth of DBH, height, and volume growth.

Key words : Korean white pine. plantation, commercial species, forest inventory, thinning
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Statistical Analysis of Urban Forests in the Chungcheong Region
Using Urban National Forest Inventory Data

Geonhwi Jung", Boknam Lee, Soon-Chul Son®, Sungmin Yoo®, Hyeonjae Park?, Eun—seop Ahn®, Joowon Park
('Department of Forestry, Kyungpook National University,
’Human Resources Development Center for Big Data-based Glocal Forest Science 4.0 Professionals,
Forest Big Data Team, Korea Forest Service,
“Forest Inventory Center, National Forestry Cooperative Federation,
*Forest Information Division, Korea Forestry Promotion Institute)
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Abstract : Korea Forest Service has been conducting the 1st Urban National Forest Inventory (UNFD) to
monitor forest resources and to evaluate the amount of greenhouse gas reduction in urban areas. In this
study, the total volume and carbon stocks of urban forests in the Chungcheong region were calculated to
estimate the greenhouse gas reduction based on diameter at breast height and height (DBH). The
Coefficient of Variances (CVs) in total volume, carbon stocks, height, and DBH were also calculated to
quantify variation of the UNFI data and to identify whether are representative at the regional, city/province,
and city/gun/gu levels . As a result, the total volume of urban forests in the Chungcheong area was about
05 million m’ and the carbon content was about 0.7 million COstons. In the case of the CV, the total
volume is approximately 0.03 and the carbon stocks is 0.04 at the level of the Chungcheong region,
indicating that the inventory results are representative of the Chungcheong region. At the city/province level,
Daejeon—si, Chungcheongnam-do, and Chungcheongbuk-do showed CV of less than 0.1, while Sejong-si
showed a CV of more than 0.1. At the city/gun/gu level, CV was found to vary widely, with a CV of 0.1
or higher in most administrative districts, suggesting that additional investigations are needed.
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Estimation of Land Cover Area Based on Sampling Strength Using Deep
Learning Model

Yong-Kyu Lee", Jung-Soo Lee!

('‘Department of Forest Management, Division of Forest Sciences, Kangwon National University)

29 B A= [PCColM AAstaL 9l Approach 3 59 EXYE WF 45 98 Hed
dauEFE o] &T ojuA EF RHE st oA RREAEY Ao wet EXuE WA
FAsy AF=s wa-Gristdnh. 9ed 29 VGGI6 RdS ol&sdon, AAFAAEE
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Abstract: This study, an image classification model using a deep learning algorithm was
established to estimate the land cover area at the Approach 3 level proposed by IPCC, and the
land cover area was estimated according to the intensity of image sample sampling, and the
accuracy was compared and evaluated. The deep learning model used the VGG16 model, and the
remote sensing data used high-resolution aerial images of 51 cm. The deep learning model was
learned through transfer learning, and based on the learned model, the land cover area was
estimated according to the sample intensity and compared with the land cover map classified by
the Ministry of Environment. The overall accuracy and Kappa coefficient of the deep learning
model were 91.1% and 88.8%, respectively, and the F-Score was established as over 90% in all
categories except grassland, indicating that the accuracy of the model was excellent. The
standard error and relative efficiency decreased as the sample intensity increased. In particular,
the relative standard error decreased to less than 15% for all land cover categories at a sample
intensity of lkmx1lkm. It is judged that it is appropriate to set more detailed than 1kmx1km.
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Evaluating Profitability of Timber Production using Soil Expectation

Value in Private Forest

Gihyun Park!, Sujeong Ju', Anthony Sinyangwe', Hee Han’
(‘Department of Agriculture, Forestry and Bioresources, Seoul National University

’Research Institute of Agriculture and Life Science, Seoul National University)
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Abstract: The private forests account for 66% of Korea's forest area. In order to manage
Korea’s forests in a sustainable way, it is important to make private forest owners actively
participate in forest management. This study aimed to examine management conditions that can
be financial incentives to forest owners by generating profit through timber production in private
forests. Pursuant to The Forestry Guidelines for Timber Production; by the National Institute
of Forest Science, the whole process from plantation to final harvest was simulated to analyze
the soil expectation value according to various management conditions. The study concluded that
subsidies for plantation costs and policy funds with a low interest rate are essential under
current management conditions to ensure profitability of timber production in private forests.
Furthermore, it was determined that in order to improve the profitability of timber production, it
was necessary for forest owners to flexibly adjust the timing of final harvest conforming to the

fluctuations in timber prices and various types of timber sales.
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The Effects of Forest Structure Changes on Forest Fire Behavior by
Forest Management

Sun Joo Lee®, Sung Yong Kim, Chun Geun Kwon, Kyng Won Seo

(Division of Forest Fire & Landslide, National Institute of Forest Science)
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Abstract: The purpose of this study was to identify the effects of changes in forest structure
resulting from forest management on forest fire behavior through long-term monitoring. The
study site was a large-scale forest fire prevention test site(intensity 40%, 20%, control) created
in the Yeongdong area of Gangwon, which is vulnerable to forest fires, and two years have
passed since its creation. As a result of this study, the total amount of forest fire fuel load was
1.69kg/m” in intensity 40%, 2.53kg/m” in intensity 20%, and 3.59kg/m” in control. The maximum
canopy fuel distribution vertical height, which is the main factor determining crown transition
and spread, moved upward by about 2.2m for 40% of the intensity for Z2years after thinning,
1.0m for 20% of the intensity, and 0.7m for the control. The amount of shrub layer fuel load
increased by more than 17.6% compared to the first year of thinning as the amount of light
penetration increased in the high-intensity treatment zone, confirming the possibility of lowering
the possibility of crowning transition by inducing fire-resistant forest zones in the future. Forest
management cannot block the occurrence of forest fires, but it has been confirmed that it is a
method that can reduce the size of forest fires, and plans to evaluate direct and indirect forest

fire risks through various simulations using a forest fire behavior simulator(WFDS).

Kyword: forest fire, forest fuel, Forest management
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