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Comparison of Forest Stand Statistics and Inventory Efficiency by

Forest Inventory Methods

Yonghee Lee', Daesung Lee?, Jungkee Choi'
('Department of Forest Management, Kangwon National University,

®Natural Resources Institute Finland, Finland)

Qo B A AYEE wolal agHoR JEAYS A ek A zA WS va B
Attt AHgE ZAPTHE AFRANY, ANEETAY, A RAIHeZHR, 7 A HEE o
AAAG FadHA, JEEF, ARAHS BAE0T. AT NdAE Zduga sty i AA
A& ufzto] o] FojX = AMAA] 23S AAIAT A1RAAAE 9.85 ha WA YaFHY FH5
a9 deoloen, A2 dA= 7.3 ha WA AALHFTH Aot AFxAY] A T
AFAA] g BE NAES 2AER o, AWY RFEA AN AEFERY d95FEHS o) &359
AP AR ZF2E 9.1%, 5.5%9] BEZEE 20 m X 20 m AWE JAZTEA 2144, 1044
Azste] zAsGlTh. AAEAE Y] AS ATFEHS ol &3t AFFUlAE 136704, 8574
of AFRALE AAT F dogR 20%9] EJEE o]g5te] FAFS A& A EE AHE
4, AP A8 RS 1HES W, AP RANE el daldes AAHQ] AHEANE 579
g 4 Qe Wete] d e Aol wdEr

Abstract: This study compared and analyzed forest inventory methods to improve accuracy
and efficiently investigate forest stand characteristics. The forest inventory methods used
were complete enumeration, square plot sampling, and point sampling. For each method, the
basal area, number of trees, and stand volume per unit area were analyzed. The study sites
were selected from two places within Kangwon National University's Research Forest where
timber sales were taking place. The first site consisted of Japanese larch and mixed
deciduous forest stands covering 9.85 ha, and the second site was a natural deciduous
forest stand covering 7.3 ha. For the complete enumeration method, all individual trees
within these study areas were investigated. For square plot sampling, systematic sampling
and random sampling methods were used with a sampling intensity of 9.1% and 5.5% for
each site, respectively. A total of 21 and 10 temporary square plots of 20 m X 20 m were
established and surveyed in each site respectively. Point sampling was performed using
systematic sampling, with 136 points surveyed in the first site and 85 points in the second
site. Statistics were then calculated using a randomly selected 20% of these points.
Considering the accuracy, time required for the survey, and simplicity of each method, it
was determined that the point sampling method could be a relatively more economical
approach for conducting forest inventory.
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A Study on the Growth Characteristics of Successor Trees
in Korean Red Pine Stands by the Seed Tree Method

Heejun Jin", Daesung Lee?, Jaehyun Byun', Jungkee Choi'
('Department of Forest Management, Kangwon National University,

“Natural Resources Institute Finland (Luke), Finland)

L9 2 AdFve AUy BEFES g eR AiE FAEY A 5SS At FE AT
AT EE ZAddista st AXE Ay BEeAg] AJEA 27404 39 (FAS R 33] W
4% A8E ol &t FAS Hy dHL 2194, B 1651~3089%/haclle, H
T2 7L 10.4~12.6cm, H FiE 9.6~11.2moATh ¥ AFARE Fgato] FAZ] Fu
A7, i, Faddd, AFe A wstE AT, T 254 U Bkl A 2 AAA
Fol e FuAE AFF WsE gotsigion, aAEe 5SS FA5 T & d7e Ay
29 U A5 A B ARE ATty AASEAN AlGS fg NxAsEEN 28dE F
As AR AT HL

Abstract: This study was conducted to analyze the growth characteristics of successor
trees regenerated in Korean red pine seed tree stands. The data were collected from two
plots for Korean red pine seed tree management, measured three times at three-year
intervals in the Research Forest of Kangwon National University. The average age of the
successor trees was 21 years, the number of trees ranged from 1651 to 3089 trees/ha, the
average dbh ranged from 10.4 to 12.6 cm and the average height ranged from 9.6 to 11.2
m. Using this data, the study analyzed the changes in dbh, height, basal area, and volume
of the successor trees. In addition, the study identified dbh growth in relation to the
distance from mother trees and competition index, and characteristics of mortality. The
results of this study are considered to provide information on growth characteristics of
successor trees in Korean red pine seed tree stands and can be utilized as basic
information for the silvicultural method of naturally regenerated stands by seed tree

method.
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Developing Weibull Diameter Distribution Model of Major Coniferous Species in
South Korea

Sanghyun Jung', Daesung Lee?, Jungkee Choi'
('Department of Forest Management, Kangwon National University,
“Natural Resources Institute Finland (LUKE), Finland)

8ok AREIE RPN £ S0 BFHoR, 4P A ANARAA F8F ARE
FgH B ATE Weibull §58 F83te] $evhet 28 A5 Ak, s, Gh59 4
ARERAS ARG dTARE FUES ZYRE W FHY U AFYeR, 124 B 39 1
Aom wuzgy 24 ALE oS50 Weibull B¥e] H4 wirupy 448 9la 1079 2
We v A FTE FuA, FuA B Ad FuAAL AgE Yol APRES Y
A3 et Ea, A48 AH RERTYS o gakt P 9%, $A%, haY BEE AHE
ste] A4 R4E FASHE WL Mud Ash AP REE IS W] A5} U Be
Ao et ¥ ATA AT Weibul 43R ERDE vt AAY 29 Hgweha )
E9 R US ARG 4T BAFHF A3 248 ALAA FHol 280l P A0 ]
g,

Abstract: The diameter distribution is essential for predicting stand growth and yield and
serves as a critical indicator in decision—making for forest management. This study
developed diameter distribution models for major coniferous species in South Korea,
including Korean red pine, Korean white pine, and Japanese larch, using the Weibull
function. Study data were obtained from plantations in national forests located in Gangwon
and Gyeongsangbuk provinces and were repeatedly measured over a 12-year period at
3-year intervals. To identify the optimal parameter recovery method for Weibull
distribution, 10 different methods were compared, and the method utilizing mean DBH, DBH
variance, and minimum DBH most accurately represented the diameter distribution.
Additionally, a comparison of the optimal parameter recovery method and direct parameter
prediction stand age, dominant height, and number of stems showed that the parameter
prediction method exhibited higher predictive accuracy. The diameter distribution models
developed in this study using Weibull fuction are expected to improve the accuracy of
timber yield predictions and contribute to establishing more effective silvicultural guidelines
in economic forest management in Korea.
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Development of Stand Growth Model by Forest Type

based on National Forest Inventory in Korea

Jongsu Yim'*, Joonghoon Shin?, Min-Jae Cho', Sunjeong Lee!
('Forest Carbon Center on Climate Change, National Institute of Forest Science,

“Department of Agriculture, Forestry and Bioresources, Seoul National University)
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Abstract: Forests change over time due to natural factors and human activities. Forest growth
models are essential tools for analyzing these changes and scientifically predicting the future of
forests. These models are developed by considering forest characteristics, climatic factors, and
forest management practices and are utilized to support decision—-making in forest management.
Recent advancements in computer technology for processing large-scale data, coupled with the
increase in available datasets, have driven research efforts to enhance the accuracy of growth
models. This study developed and compared forest growth models at both national and regional
levels by forest cover type, using data from the National Forest Inventory (NFI). The 7" NFI
dataset was employed, and the widely used Chapman—Richards(C-R) and Gompertz models were
compared. The results indicated that the C-R model was more suitable, showing a sharp decline
in annual growth rates for age classes above IV compared to models developed using previous
datasets. Regional models revealed variations in forest growth characteristics by forest type,
influenced by the tree species composition, age class and climate of each region. Thus, it is
necessary to identify the characteristics of each region and develop growth models tailored to
these features.
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A Study on the Improvement Direction of Korea’s International Forest

Cooperation Policy

Bomok Choi'*, Geonhwi Jung!, Mooyoung Lim', Nahyun Park!, Kay Zin Lin Min!, Joowon
Park!, Dongkyun Park?®
(!Department of Forestry, Kyungpook National University,

“Department of Biological and Environmental Science, Dongguk University)

o2 Azl AFsR L FEXI NEITFRA A A
Fge FA42H2023~2027)S 3 ‘FAMEEHS

ERE FAg wet felvet SAAEE EARY
o] st} oo E AFoA= 2, ol

2] stol Bx 94 % AA oArE dAshs ACTIFELD 71¥e
FRFHAAY NA S =&k v AN R dFS v
3 A=A FE= MoU 2 @4, ODA ARl o], o|UMEIR 33 d3e AR, 74

& AQaA%, FAYT FE ODA B SlMEN F AAE vlw ARt 7
o A##A UF(Problem Tree) 71¥& #-&3ko] opajol ¢ EftjF ool A&
QioF thztst @A), AT HF GO NS EES. AR hF SWOT #
& T S ARFEG A A B wF A, $Yvels ofxes)
o Hlaﬂ A, BAAE Sl A, SRatel 4w AYE 98T F dle T O
29 1%, ICT 7% AghAs) Hopze] 8, = %Ed def 9 dr7h F4o] Bed Aow

ol 19, 01:0
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Abstract: Korea has successfully transitioned from an aid recipient to a donor country and is recognized
as a global leader in reforestation. Under the Second International Forestry Cooperation Strategy (2023-
2027), the Korea Forest Service (KFS) aims to enhance national competitiveness by strengthening
international forestry cooperation. This study assesses Korea's international forestry cooperation initiatives
and identifies areas for improvement considering global trends. Using the ACTIFELD method, which
accounts for resources and constraints, strategic policy directions were derived. A review of KFES-led
Memorandum of UnderstandingMoUs), agreements, Official Development Assistance(ODA) projects, and
initiatives provided insights into Korea’s current efforts, while a comparative analysis of advanced forestry
nations and international organizations highlighted global trends. A Problem Tree analysis identified key
challenges, including limited expansion beyond Asia, lack of diversification, and expert shortages. Based on
a SWOT analysis, Korea should prioritize engagement in Latin America to avoid competition with China,
expand into Information & Communications Technology(ICT)-based forest disaster management, and develop
country—specific strategies alongside expert training.

AE B Qe Aed o7 oAk (2024060R65F-00) 2 AF A (FE AP T9) A 3et) %
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National Strategy for Establishing In—situ Data Collection Sites for
Calibration and Validation of Satellite Data

Cheolho Lee!, Minji Seo!, Cheonggil Jin', Joongbin Lim'
('National Forest Satellite Information & Technology Center, National Institute of Forest
Science)

aok ¥ AT 94 dlolHe A AelEe] tEdS B, e HuAg AelES A4
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87 mUegel 708 Ao dgad

Abstract: This study aims to evaluate the representativeness of calibration/validation
(Cal/Val) sites for satellite data and to develop a framework for establishing new Cal/Val
sites. The framework includes: 1) an evaluation of the representativeness of existing sites,
2) a methodology for optimizing the locations and numbers of new sites, and 3) an
assessment of the suitability of utilizing existing ground observation networks as Cal/Val
sites. To achieve this, a heterogeneity index was developed to assess the differences in
climate, vegetation, and spectral characteristics between existing and non—-Cal/Val sites. A
high heterogeneity index indicates significant divergence in these factors from the existing
Cal/Val sites. This heterogeneity index was applied to the framework to determine the
optimal locations and numbers of new Cal/Val sites and to evaluate the effectiveness of
utilizing existing ground observation networks. When applied to South Korea, the framework
revealed that the representativeness of the existing eight sites was insufficient, and the
optimal number of Cal/Val sites was determined to be 33. Priority site locations were
identified along the East Sea, the southern coastline, and nearby islands. Additionally, the
utilization of 23 Automatic Mountain Meteorology Observation System (AMOS) sites yielded
results comparable to the level of the optimized 33 sites. This study is expected to
contribute to improving the accuracy of remote sensing data and environmental monitoring
in South Korea.
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A Study of Estimation of LiDAR-based Forest Stand Height Index

Using Sentinel—-1,2 Satellite Images and Machine Learning

Mooyoung Lim", Geonhwi Jung', Nahyun Park!, Bomok Choi, Kay Zin Lin Min!, Yujeong Kim',
Jeong-mook Park? Joowon Park’

('Department of Forestry, Kyungpook National University, “National Institute of Forest Science)

89k FH UAV LIDAR, $M9%90s &8¢t olitarl 54 A7F X8d=ar glom, Hew 71dE 8l waled 7]
He A8stal 9tk UAV LIDARE %2 ZAF BEes AlRSHIN 51 A9 IAskE ] Algke] 2lor, 9149
e FRLS A FS T 5 o} AdiEe 2 33 FPIEE THILE oM ARe] Feds Hels)
7] {Jgk 53 A7 AL Qo FuelAE Ao RS A9t FsE Aol 914393} UAV Li
¢15= UAV LIDAR 7]8F HP 90(Height Percentile)S %312 714

<)) T 74 EEE ideigich A7V BijE 9 U 23R A
G, 54, vt A9 @S ARl 71 AgllA ATt =2 HP 908 5m x bm {FASo= F53)
o] g #8311 Sentinel-1, 2 718 VH, VV, Blue-Red-Green-RedEdge-NIR, NDVI, EVI, RVI =& =¢
A2 Z85190t) 48 7L Random forest(RF), Support Vector Machine(SVM), Multivariate Adaptive Regre
ssion Splines(MARS), Gradient Boost(GB)E &-83]9lth. BEs FAJel= Aeisl mel 34 e jol7}
UTR= 71 A7 ARE arEste], B Aol el whE e xjolE Hlalslr] 918 Stepwise Regressio
n % Boruta 7I'HE o83l HEkS 53190tk 40,9057) HP 90-5HW tlolEjAle 70%c= 35, 30%< sl
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Abstract: Recent studies have focused on estimating forest stand height using UAV LiDAR and
satellite imagery, integrating machine learning techniques to improve accuracy. UAV LiDAR provides
high survey accuracy but is limited in surveying large areas, whereas satellite imagery covers
extensive regions but has relatively lower spatial resolution. While international studies explore
convergence approaches to complement both technologies, domestic research remains limited. This
study assumes UAV LiDAR-based HP 90 (Height Percentile) as stand height and develops an
estimation model using satellite imagery—-derived variables. The study areas were selected to include
conifers forest in Taean, Yeongju, Naju, and Pohang, as well as broadleaf forests in Mungyeong and
Geumsan. HP 90 was extracted at bm X 5m intervals as the dependent variable, while Sentinel-1 and
Sentinel-2 based VH, VV, Blue, Red, Green, RedEdge, NIR, NDVI, EVI, and RVI were used as
independent variables. The model was developed using RF, SVM, MARS, and GB, with Stepwise
Regression and Boruta applied for variable selection. The dataset consisting of 40,905 HP
90-independent variable pairs was used with 70% for training and 30% for validation. Results showed
an RMSE difference of 0.02m between selection methods, and ~1.5m between models. RF exhibited the
highest accuracy with RMSEs of 2.67m (Stepwise) and 2.69m (Boruta).
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A Study on Predicting High—-Risk Areas of Mountain Accident using
Logistic Regression : The Case of the Hallasan National Park

Nahyun Park!, Geonhwi Jung!, Mooyoung Lim', Bomok Choi', Kay Zin Lin Min', Yujin Oh?,
Chae-Ryeong Kim? Joowon Park!
('Department of Forestry, Kyungpook National University,

’Department of Statistics, Kyungpook National University)

8ok 54k Q17 FUhel we} obisE vlo] A AY SAb mANE QgAY EPoR AY A
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g SRR, o]gg AFadA oA RE FEUTE
ahalth S3Ws Y e mE BY AaE vlashy] 98 PCA 413 Al T/ WA
-Best Subset Selection, Forward Stepwise Selection, Backward Stepwise Selection®. & 5o &
dS FASEY. 53] Al /9 WA Er|H A8 A] Best Subset Selection, Forward Stepwise
Selection, Backward Stepwise Selection 7|4 FEZ o7 AoH WHEE A|A & ndS FAS)
WAtk L A3 PCA 24 7|8k A=Y 3912 o] AbardAde] gk Recall2 0.67, ROC-AUC Score
= 0.756= uYehstar, Al FRe WeAdgry Tk mxay 3R] Afardge] gk Recall
0.74, ROC-AUC Score< 0.81% PCA 7|4t 22|28 3|7 23| vla] FojH o= H2 Akal WAy o
= AI=E B

Abstract: As the hiking population increases, mountain accidents due to non-compliance
with safety rules, inappropriate trail selection, and entry into restricted areas are rising. To
prevent these accidents, accurate identification and guidance of high-risk areas are
necessary. This study developed a logistic regression—-based model for predicting high-risk
areas of mountain accident, considering the spatial characteristics of trails and facilities.
For Hallasan National Park, independent variables included the presence of trails, slope, and
the Manhattan distance to seven facilities at a 10m grid resolution, with accident
occurrence as the dependent variable. To compare model results, PCA analysis and variable
selection methods—Best Subset Selection, Forward Stepwise Selection, and Backward
Stepwise Selection—were applied. After removing variables commonly excluded by all
methods, the PCA-based model showed a recall of 0.67 and an ROC-AUC of 0.75, while
the variable selection models showed a recall of 0.74 and an ROC-AUC of 0.81,
demonstrating higher prediction accuracy.
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Deep Transfer Learning—based Seedling Detection in Reforested Areas
Using Limited Drone Image Dataset

Hyung-sik Jeong!, Jung-won You!, Joong—hoon Shin!, Hee Han'®
('Department of Agriculture, Forestry and Bioresources, Seoul National University,
*Research Institute of Agriculture and Life Science, Seoul National University)

Q9 Aol wowA HE G&2Ql A dlolH HE5S AHA A EFAH oy, dEAQA +F
W o EE Fagk dolE FgHe sAZE k. B AE ol SdAE FESHY] fste], &R
golE S 243 Hejyd 7w aude YA mYUHY WyS fusis QS ERE 43y
ATk o2 {3, AA T 2do] At IAE(Larix kaempter) ZHA (B 1 1mY =8 AHA}
GG olMAE FASstaL dFEALE BE AAE I3 §, Faster R-CNN 44 &+ 2ds &8
3 HES AdEeta AEsksigith. 53], aqtE dHelgAlY sHAE 5357 el dol s
(transfer learning)ell Hdlo]¥ Z7(data augmentation), k-Z= uwz Z

=
validation) % 3dlo]lHdelr|g A2 ©A(hyperparameters random search)S 2
St 7IM S AEste] HE X Ede AL E Foluz s¢lth. A A¥, HE X go] dnt
2d ARS Al 16.5%(F1 score : 0.27)°A] A5 #o] k5 7'M A8 Al 72.1%(F1 score : 0.82)
2 AT olE Fd, LatE HolHAl AR Hed 7HE FE HEs aiFoE A
Mala 294 el Ao $2E setd & deg e oleld WHe FF A 979 x
FAs Bed e 5284¢ 294 RUHYE 72 €82 7 Urth

>~

Abstract: While reliable and cost-effective forest data acquisition is essential for forest
management, traditional survey methods have limitations in securing sufficient data volumes.
This study aimed to develop a deep learning—based monitoring method for effective and
efficient analysis of reforested areas, even with limited datasets. Drone orthormosaic
images were acquired from a reforested area with Larix kaempferi seedlings aged 3 years
(1 year after planting, average height: 1m) and seedling positions were verified through
field surveys. A Faster R-CNN object detection model was employed to identify and
quantify seedlings. To overcome the limitations of a small dataset, deep transfer learning
including data augmentation, k-fold cross—validation, and random search for
hyperparameters was applied. The seedling detection rate improved from 16.5% (F1 score:
0.27) with the basic model to 72.1% (F1 score: 0.82) with the applied model. The
experimental results demonstrated that deep learning methods can effectively identify
seedlings and determine their quantities in reforested areas even with limited data. This
approach can be used as an efficient monitoring technology that can complement traditional
manual survey methods.
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Evaluation of Point Cloud-Based Machine Learning and Deep Learning
Algorithms for Automated Tree Structure Classification

Sang-Jin Lee®™, Jung-Soo Lee!
('Department of Forest Management, Kangwon National University)
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Abstract: This study developed and evaluated machine learning and deep learning-based Al
models for automated tree structure segmentation using point cloud data acquired from
terrestrial LIDAR for precise forest resource assessment. The study sites included Korean pine
(Pinus koraiensis) plantations and natural broad-leaved forests within the Kangwon National
University Research Forest in Hongcheon-gun and Chuncheon-si, Gangwon Province, where data
from 163 Korean pines and 67 broad-leaved trees were collected across 8 standard plots. For
tree structure segmentation, machine learning (Random Forest, XGBoost) and deep learning
(PointNet, PointNet++) models were applied, and their performance was compared under
downsampling conditions of 2048, 4096, and 8192 points. Model evaluation utilized
cross—validated visual interpretation data from two operators as ground truth. Results showed
that among deep learning models, PointNet++ achieved accuracies of 92.1% for stem
segmentation, 95.5% for crown segmentation, and 99.4% for ground segmentation, while among
machine learning models, XGBoost achieved accuracies of 87.5%, 84.6%, and 98.2%,
respectively. Notably, the PointNet++ model demonstrated stable performance with a standard
deviation of 4.5% even for complex broad-leaved tree structures, confirming its applicability
across diverse stand conditions. However, the broad-leaved tree dataset (67 trees) is limited in
representing all broad-leaved species, necessitating future data collection and analysis from
more diverse species and regions. The automated tree structure segmentation methodology
proposed in this study is expected to contribute to efficient data—-driven forest resource
management by providing fundamental data for forest growth estimation, carbon storage
assessment, and unused biomass resource utilization.
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Spatial Distribution for Growth in Robinia pseudoacacia Stand,

Major Honey Resources

Hyeojung Roh', Chunhee Park', Jeongeun Song', Sora Kim!, Jungsoo Kim?, Sungjun Lee?
Yeongmo Son?
('Forest Land Research Group, Korea Forest Conservation Association,

“Forest Management Research Center, CN Corporation)

Qo oAUR-EL HTE0] EAEFdy AP ow A 2HEHI glo], o] JFEEA
FREAEEA T AT Aol vERE 20234 7] oAU 36,594 ha® UERREor, X
2E AAEE, A% 9 FAHARE f£ow Byxudo] wod. adga EEEe] Mg S =
S AFHsHE AEQd PAIES dEHo® 11,606 ha?l Aoz vebgth w3 Jd% 5 =2 2R
2 km oWl E¥3= OMMU#%% 15,610 ha ow, 4 dLA7 A2l 200 m ovle
OPZFAI 2 1,828 hal RO UEIWT HFH O R AWo] WAlHoIHA =RZRE ATt
200 m o<l OVJHMPr%—S— 606 ha Sith. ol et olZtA Yo T RIF Fesrte] AA A
g9 AT 4 Ferty @45t =go] H7|E vt

Abstract: The Robinia pseudoacacia stand have recently been re-illuminated as carbon sinks
and honey resources, and this was spatially analyzed as a forest type map. As of the end
of 2023, the Robinia pseudoacacia stand was 36,594 ha, and the distribution area was in
the order of Gyeongsangbuk-do, Gyeonggi—-do and Chungcheongbuk-do. And the southern
slope, where the bees are most active in collecting honey, was 11,606 ha. In addition, the
Robinia pseudoacacia stand distributed within 2 km from the road such as the forest road
was 15,610 ha, and these stand within 200 m, which is the intensive honey collection
distance, was 1,828 ha. Finally, the Robinia pseudoacacia stand, which is a southern slope
and less than 200m from the road, was 606 ha. It is hoped that the spatial information of
these stand will help provide economic vitality of beekeeping farmers and revitalize the
beekeeping industry.
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Regional Economic Impact of Timber Utilization: A Regional

Input—Output Model Approach

Eunjeong Ahn', Dayoung Kim?, Sara Kim? Yoonseong Chang®, Hee Han'?
'Research Institute of Agriculture and Life Sciences, Seoul National University
’Department of Agriculture, Forestry and Bioresources, Seoul National University

*Division of Forest Policy and Economics, National Institute of Forest Science
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Abstract: This study was conducted to quantitatively examine the economic ripple effects of
utilizing regional timber on the local economy. To achieve this, a regional input—-output
model was developed by analyzing the input-output relationships of industries within the
region. The production, processing/distribution, and consumption processes of timber within
the region were linked, and the production and employment inducement effects on the
region were calculated. An analysis based on the case of Chuncheon City revealed that
processing timber produced in the regional leading forest management zone at a local wood
industry complex and utilizing it within Chuncheon City resulted in approximately 1.4 times
the production inducement effect and about 0.9 jobs created per 100 million KRW input.
Furthermore, the ripple effects were found to vary in proportion to the amount of regional
timber used, indicating that increasing the use of regional timber can positively impact the
local economy.

Key words: regional timber utilization, economic impact, regional input—output model, induced
production effect, induced employment effect
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Data Gap Analysis for Developing Tree Biomass Equations
in Mongolia

Joonghoon Shin', Dayoung Kim!, Sara Kim', Kikang Bae? Hyungmin Kim? Hee Han!
('Department of Agriculture, Forestry and Bioresources, Seoul National University,
?Asian Forest Cooperation Organization)
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Abstract: This study aimed to assess the current status of data used in the development of
tree biomass estimation equations in Mongolia and identify areas that need data
improvement. To achieve this, data from literature related to tree biomass estimation
equations conducted in Mongolia were compiled and analyzed in terms of tree species,
region, sample size, diameter at breast height (DBH), and height distribution. The key
findings are as follows: 1) Research on the most representative species, Larix sibirica, was
the most widely conducted across a broad area spanning western and central-northern
Mongolia, with a total sample size of 224. 2) Other species studied included Pinus
sylvestris, Pinus sibirica, Abies sibirica, Betula platyphylla, Populus suaveolens, Populus
tremula, Haloxylon ammodendron, and Nitraria sibirica. However, data for these species
were collected from relatively limited regions. In terms of sample size, only PFPinus
sylvestris and Populus suaveolens had more than 50 samples, while the remaining species
had fewer than 50 samples. 3) Regarding biomass by tree components, studies on
below-ground biomass were almost nonexistent, with only one study focusing on the
below-ground biomass of Larix sibirica identified. Future development of tree biomass
estimation equations in Mongolia should consider the availability of data on tree species,
sample sizes, and the progress of biomass component research identified in this study.

Key words: Data Gap Analysis, Tree Biomass, Mongolia
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A Study on Evaluating Forest Fire Vulnerability in Gangneung Using
GIS and Correlation Analysis

Hyo-Vin Ji", Geon Lee'!, Jin-Woo Park!

('Department of Forest Management, Kangwon National University)
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Abstract: This study aimed to define forest fire vulnerable areas and identify key
contributing factors in Gangneung City using spatial data analysis and correlation analysis.
Based on a review of domestic and international studies, forest fire vulnerability areas and
key factors were identified. A database was constructed on a 100m X 100m grid using GIS
data such as forest fire vulnerability maps, forest type maps, digital elevation models, land
cover maps, and land use regulation zone maps, as well as national statistics and public
infrastructure data. The data were normalized using Min-Max normalization, and Pearson
correlation analysis was conducted to evaluate interactions among the key factors. The
results showed that coniferous forest areas had high fire vulnerability, consistent with
previous studies. Additionally, high-altitude areas with steep slopes were found to have
concentrated forest protection zones, indicating high fire vulnerability. In contrast, while
urban areas were equipped with adequate initial response infrastructure, the correlation
between forest distance, firefighting facilities, and civil defense evacuation facilities was
low. This study provides a quantitative analysis of forest fire wvulnerability factors and
offers insights into the impacts of these factors, supporting the development of tailored
forest fire management strategies for different regions.

Keywords: Forest Fire, Forest Fire Vulnerability, GIS Analysis, Correlation Analysis, Forest
stewardship
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Evaluating Ecosystem Services in Forest Reserves
Using the InVEST Model

Eunhee Son'*, Ho Jin Seong', Hyungho Kim!
('Department of Forest Environmental Resources, Gyeongsang National University)
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Abstract: Forest reserves play a crucial role in biodiversity conservation and serve as
major carbon sinks, highlighting their significance. Therefore, evaluating their public value
and monitoring outstanding areas are essential. This study quantitatively compared and
evaluated the ecosystem services (water yield, carbon storage, and habitat quality) of forest
reserves and semi-reserve forest land across Jinju City using the InVEST model. The
analysis showed that the total water yield in Jinju was 268,181,110 tons, with an average
of 3,761 tons/ha, while total carbon storage amounted to 16,628,411 tons, averaging 233.2
tons/ha. The mean habitat quality score was 0.64. A comparison between forest reserves
and semi-reserve forest land revealed that the average water yield was higher iIn
semi-reserve forest land (3,583 tons/ha) than in forest reserves (3,105 tons/ha). However,
carbon storage was higher in forest reserves (264.0 tons/ha) than in semi-reserve forest
land (243.8 tons/ha). Habitat quality was also superior in forest reserves, with the
first—class water conservation reserve scoring 0.80 and the landscape protection reserve
scoring 0.83, both of which were higher than in semi-reserve forest land (0.70). After
normalizing and overlaying the results from the three ecosystem service models, forest
reserves had an average score of 1.96, while semi-reserve forest land scored 1.79,
indicating a higher overall ecosystem service value for forest reserves. This study
quantitatively demonstrates the ecological superiority of forest reserves over semi-reserve
forest land and provides critical evidence for policy decisions regarding forest reserve
designation and management. Future research should incorporate additional analyses
considering land cover changes, topography, and forest stand conditions.
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