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North Korean forestlands have rebounded in recent years

Song-Hak Chung
((Former) National Institute of Forest Science)

fok Bao] A4e 49 oF “FFA - REY £FS UL WD 150 o] AN
2 VS B AT 9 7149 Av, WY ATS FHAOR YAt hehbuA 20159
BE g4guAel A4 1 Atk HE A AR BY, 4 TF D wD A
A %ol Holwt Aol wEEEd 53, B} B wRelA olede Aol vhehtm gk o,
FES Holu} ATE 25 JUAOE PPl £Esb A g, RE o] FuEol 3
A E g o s AT 7] WEd Aom BrhAch Bl W Wolxl AzhA
oA AWAE A%HI Qon, olsh o] UTE HgE Whow s Aol ALArhd Ay
A 47 olRoi o] AVE Fuel gk BEe hTE At BA GAARE o
£ dof s, 43 Ash wggel FRsvhs Ave FuSe 44 P £ UES doF @
Aelt), o= ANF oAo] welgltha AT Hete] W@nH Lo AYs JFHAs Ha
AAgec] 0i54e] AT UR & AL I REWOR ARATY o ge wo] £7] 9
A A%solok & Aolth aelstel, AP AN BEel A2 Fel® W TR AL FEeld
ARF 29 BHES AF B 5 A H7E A48 v

Abstract: Since Kim Jong-Un took power, the forest area has been increasing in North Korea
since 2015, with North Korea's efforts to promote the “Golden Treasure Mountain” project
and crack down on reclaiming the hillsides with slopes of more than 15°. Open satellite imagery
shows that forests have increased in small hills and slopes, especially in Pyongyang and South
Pyongan Province. However, if we look outside of Pyongyang and look at the countryside, the
pace of the afforestation project is relatively slow, apparently because there are many households
that cut down trees and use them as firewood for cooking and heating in their daily lives. If
deforestation continues in mountainous remote areas far from the capital city, and residents
continue to use trees as home firewood, questions will be raised about the success of forest
restoration project. North Korea should try to plant and protect trees, and prepare alternative
fuels at the same time, making it easier for residents to get coals which are self-proclaimed rich
in underground reserves. It depends on the will of young leader Kim and his inner circle. If
North Korea wants to become a successful forest-restoration country like South Korea, such
efforts will have to be continued patiently to turn the whole mountains into a “golden treasure
mountain” as the Highest Dignity has guided in 2015. Therefore, when we, remote sensing
researchers, monitor North Korea's mountains through satellite images, we hope to see healthy
forests with green mountains in many places.
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A Study on Pre-evaluation of Tree Species Classification Possibility of
CAS500-4 using RapidEye

Sookyung Kwon®, Joongbin Lim, Eun-Hee Kim, A-Ram Yang, Kyoung-Min Kim
(Division of Global Forestry, National Institute of Forest Science)

ok 20239 WAL A9 5miF FAAFES FPAAGAY FINAH 4B)E Fo 9F F s
2 anE g R Hge FAdt B dTe sdadel B 9 @8 o4, s
FAFE ALES 7HAE RapidBye® ol 8] 94710 £ERFO AFsAe wol #rsr] 96 Fa
Holth 914 G me] FERFE A%7I9 MKy 94 dAeeNY 2@ 5Fd o
@ BagRe AREA JRot AsHdor] 94 BAMgozE vl (Random Forest) 714
2 olgstgth X ATAE ZUE £3 AENAGAGEAE AR, FAFF(EUT, ST,
G9%), TEFFADUE, FHUR, AU, YU, oY), ARERY 5 BE 5EL
% 0FoR BRaQm, wiedoRyE 2R A0E dgEe wasd FREs NEad.
WA A3 AREE o 69%Aor, thEAvle Badne ARARE go] FEEW £F BF
Hsrel Y& A g O agor WYY 5 e F7h WrES

Abstract: The agriculture and forestry satellite (CAS500-4, Compact Advanced Satellite 500) is
scheduled to be launched in 2023 with a spatial resolution of bm. One of its primary missions is
to perform extensive area monitoring of forests on the Korean Peninsula. This study aimed to
pre—evaluation of tree species classification possibility of CAS500-4 before the launch and
application. The RapidEye, which has similar specifications to CAS500-4, was used for
evaluation. The tree species were classified using the tree species’ spectral data and texture data
from satellite images. Both data were generated from the growing and the non-growing season
as input data, and machine learning (Random Forest) was used to make a classification map. In
this study, the study area was the Chuncheon forest management complex, Gangwon-do. Tree
species were classified into nine classes to coniferous tree species (Korean red pine, Korean pine,
Japanese larch), broad-leaved tree species (Mongolian oak, Oriental cork oak, Birch, Korean
castanea, Black Locust), and mixed forests. Finally, the accuracy was calculated by comparing
the forest type map and the results from machine learning. As a result, the accuracy was about
69%, and it is determind that there is a possibility of species classification using multi—-temporal
analysis with the spectral data and texture data. To improve the applicability of the CAS500-4,
additional variables which effectively reflect the characteristics of vegetation will be applied in

future research.

Keywords: CAS500-4, Compact Advanced Satellite 500, Machine Learning, National Forest



2021 Antst ZEshays| 0-0134
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A Study of Cal/Val Collaboration System Composition and
Promotion for the Use of the CAS500-4 in the Forestry
Joongbin Lim", Su-Kyung Kwon, Kyoung-Min Kim, Eun-Hee Kim, A-Ram Yang
(Division of Global Forestry, National Institute of Forest Science)

aok AANFINA 297 Ao 20239 Bl wAbE dAolth FUsle] ATH Be
& 8] FANUAFAL W40 36744 AP ROF AEEL Azelel AsA AFAol Aol
A 2 AgASH AR AT Qe DA A% W AL Fuldn A Amel FA
gus s AT Aug Ao FuEolol aul, shtel 948 F Aol # EHan
At 544 ¢ 10T feel g Fa® Fhelth A4 FAAAe And FREe FRFIT S
FA79, TAANGY, FAFAALLo] F5 AR L FolAAT 27 AnA Bl ¥A}
BT AzARAe #RFFSIATA] FIAT e ARslendg, Ay, AgRhe
Fagstgel, qrlnAde FHsdete] FIAT olo] B ATt AgRelA A
e mutdon B8a7] A8 A 49 AAE FAARL ofF FAsks AN WA of
5% dgsn AAYEe Aol BANRLA Stk £ 478 Ba £3E MRS FF
Aug A AAE £9skzn swe] B Aoz Audt

Abstract: An Agriculture and Forestry Satellite (CAS500-4) is scheduled to be launched in 2023
as a next—generation medium-sized satellite phase 2 project. The National Institute of Forest
Science (NIFoS) is preparing a scientific technology foundation to provide user—friendly and
ready—to—use data in the field by producing 36 forestry outputs of Level 4. The calibration and
validation (Cal/Val) work must be performed to ensure data quality. Besides, cooperation
between the two organizations is essential due to the two organizations preparing one satellite
together. The Cal/Val activities will be performed by the Korean Aerospace Research Institute
(KARI), NIFoS, and the National Institute of Agricultural Sciences (NAS). KARI will do the
radiation calibration and geometric calibration without Ground Control Point (GCP). NIFoS will
process geometric calibration with GCP, orthorectification, topographic calibration. NAS will
perform atmospheric calibration. Therefore, in this study, a cooperative system for Cal/Val was
formed. Also, issues that would arise in promoting it were anticipated, and a solution was
sought in advance. The implications derived through this study are considered to be the basis
for the calibration and validation collaboration system’s operation in the future.

ApAR 2 AT ARAEEAARED) AdAeTe A7 NEARIETIS 2020179A00-2122-
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Improvement of MRV System of National GHG Inventory in the

Forestry Sector for Supporting Enhanced Transparency Framework

Jong-Su Yim", Sun-Jeong Lee, Seong-Hyun Lee, Jin-Taek Kang
(Division of Forestry Industry, National Institute of Forest Science)
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Abstract: In the Paris Agreement(PA), transparency framework is enhanced to review National
GHG inventory report and track implement outcome by mitigation approaches. The “Katowice
Climate Package” as further guidance for implementing the PA was adopted in the COP24. In
order to support the ETF, the national GHG inventory should be reported measurable, reportable
and verifiable. All parties shall submit biennial transparency report(BTR) at 2024 year. We
analyzed activity data and collect a MRV system for GHG inventory and assessing implemented
outcomes in the forestry sector. In the forestry sectors, stocked carbon change within biomass,
dead organic matter, soils and harvested wood products(HWP), and emissions of non-CO:; from
forest fire should be reported. In addition, Article 4-13 of the Paris Agreement shall require the
anthropogenic emissions and removals, so the total removals by the forestry sector shall be
accounted for. This requires the forest management reference level(FMRL) and information of
forest management activities according to national circumstances. As individual systems are
developed and operated on different legal grounds in South Korea, it is necessary to create an
integrated platform for linking and integrating analysis of existing databases, and the algorithms
needs to be urgently developed for this purpose.
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Constructing the REDD+ FREL in Mon area of

Myanmar using Random Forest algorithm and satellite imagery

Yong-Kyu Lee", Jeong-mook Park, Byeoung—min Lim, Jung-Soo Lee
(Department of Forest Management, Division of Forest Sciences, Kangwon National University)

QoF X AP wekutE i o2 REDD+ A Al Al QIAE| B E Hrlelr] $13 gz
(Forest reference emission levels; FREL) A4S HA o= sttt Al dzxas A4 AAE W
= 2014955 20200714 6-7HS 7o R sl oem, 2014\, 20174, 2020 22 Landsat 14
A4 AaE ol&3tYth Atdutoloma 4 Rdle 2017\ Landsat 9494 A& Random
Forest(o]d}t, RF) ¢ig]&S A &sto] 5ottt Abdntolenjs 89 FEHMFE AAA A4
o] o ufj~ FA 2 AHAKWE L33 ESA Biomass Climate Change Initiative(Biomass_cci) & ZFA

TE AMEStR o, SYWFE Landsat 914 Q700 WMERY ARSEAHEE o] &3ttt v kvt
MonA g e Hi A7 gdrvjEZel Fx2Fa+S o 70:HtCO2eqE *X*FJO*E} = Oﬂ?i 7l F=4
SRR E o] &t wio] e AgS FAStY FxrFEs 2A }Oﬂ on, F2AY B S
Aol et wloleumjs FAHo)| &&= 4 9lvf Fd REDD+ &% 1‘41?‘1 *é H S I
A2 &89 F dS o2 ARHG

Abstract: This study aimed at establishing Forest reference emission levels (FREL) for
incentive evaluation when implementing REDD+ projects in developing countries. Landsat satellite
images were used in 2014, 2017, and 2020 to set the forest reference level, and the reference
period was set to 6 years from 2014 to 2020. The forest biomass estimation model was built
based on the Landsat satellite image and Random Forest algorithm in 2017. In addition, band
values and surface temperature information from Landsat satellite images were used as the
independent variable, and the ESA Biomass Climate Change Initiative (including information on
estimated global forest biomass in 2017) spatial theme system was used as the dependent
variable. As a result of constructing estimation model, the R-squared was 0.63 and the RMSE
was 31.8. The constructed model was applied to satellite images in 2014, 2017, and 2020. The
amount of change in biomass for each year was calculated, and the average annual carbon
emission during the reference period was set as the reference level. As a result of setting the
reference level, the Mon area in Myanmar was calculated as 70 thousand tCOZ2eq. This study
estimates the amount of biomass and construct the FREL using previously established spatial
data. We considered estimating to biomass for areas where field investigation is not possible and
a basic data for evaluating REDD+ activities.

ARAE: 2 AT ARG AR EY) AR HE s A9 NEAY ((2018112A00-2020-BB01)
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Estimating Diameter at Breast Height using the Unmanned Aerial

System for Korea Pine(Pinus koraiensis) in South Korea

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

(Division of Forest Disaster Management, National Institute of Forest

8ok B Ao HAHLE FA7] AAYY ARE &85t A s 33 I3 mds 5
sta, ¥ RAS BAste AR Faet FadAES FAE Vs B4 olE $%
o AELE Bt dd AT 2EAE ddeR 77 AAGdS 298 F 339 . 2d
S FEIUL FYEF dudgES o)&d A5 MAE FEIAH, MAEE FHAHEH G
FuAAE FASAY. E AT Aol o, FEH FuRdY dFdA A4 FuE Ha A
H B 1492m(R* = 0.3401) #FolE How, ex&o] 7 e Fund &5 WHe
FEAARH AFo] 2= 20°, o]AAE 1m, AAA7] 60melAtt. MAE FEEL 754% °o|lem,
Fa7F L FAE FEELE 852% ool FEE MARY Ay FudAe] ARA
& F WG Abolo] o FE(P<O0DCNA FHBAVE e, ARE 77.05% FaolA FHHA
o] AAFE FuAAE F7tste FASE FAF 5 Addth

Abstract: The purpose of this study is to construct 3D spatial model using the true Orthophoto
of Unmanned Aerial System(UAS) and to develop the estimation technique of height and
diameter at breast height (DBH) of individual trees by analyzing the 3D spatial model. To do
this, we extracted 3D tree height model using structure from motion(SFM) technique after
taking UAS orthophoto of Korea Pine(Pinus koraiensis) plantation. We extracted individual tree
using the watershed classification algorithm, and through this, we estimated DBH to the crown
area of individual tree. The study result showed that the extracted tree height model(THM) and
height measured on the spot were difference of 1.492m(R? = 0.3401), the extraction method of
the tree height model with the smallest error rate was the topographic analysis point of
20°angle, 1m separation distance, and 60m grid size. The extraction rate of individual tree was
75.4%, and the extraction rate of dominant tree was higher than 85.2%96. he correlation coefficient
between the crown area and DBH of extracted individual tree was in statistically significant
(P<0.01), DBH increased according to the crown area at 77.05% of fit.

Keywords: Unmanned Aerial System(UAS), Pinus koraiensis, Orthophoto, Digital Surface
Model
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Effects of Thinning Strength on Changes of Fuel Structure in the
Pinus densiflora Stands

Sun Joo Lee”, Sung Yong Kim, Chun Geun Kwon, Ye-Eun Lee, Kyung Won Seo

(Forest Disaster Management Division, National institute of Forest Science)
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Abstract: This study was conducted to analyze the impact of the thinning intensity on the
change in the fuel structure of forest fires in Yeongdong, Gangwon—-do. The site of the survey
was a large forest fire prevention Pinus densiflora monitoring zone in Jukwang- myeon,
Goseong—gun, Gangwon-do. It was designed as thinning 40-50%, 20-30, and control zone, and it
was divided into 1lplots depended on the existence of slash. As a results the crown height was
2.1m to 3.Im after treatment. and converted the crown fuel density was reduced form 0.47kg/m®
to 0.22kg/m’ after treatment. The result of analyzed crown fuel in the form of a vertical
distribution. The higher the intensity, the wider the gap between the surface fuel and the crown
fuel. The critical surface fire intensity was 3.984.4kW/m in the presence of slash. The risk of
crown surface fire was estimated to be about 1.7times higher than controls zone. It is expected
to contribute to the development of Pinus densifolra forest management technology to reduce

large forest fire damage through continuous forest fire fuel management monitoring analysis.

Keywords: Crown fire, Critical surface fire intensity, Fuel management, Thinning slash
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Assessment of Forest Fire Vulnerability

- Case study of Gangwon Province -

Mina Jang", Young Jin Lee’
(‘Forest Fire Management Research Center, Korea Forest Fire Management Association,

“Department of Forest Science, Kongju National University)

Sok B ATE AN wgow A% A BAe weiste] Aol oe YEEelsH Aty
A AR AFYS BAG aeld AR AHS FAHnA Hgvh ATHAAE FAE AY
o AR AL AT, AA, AR, 94 80 FAREO, ofF UyYs] s 74 2w
HMFE AGSGT A AP AR AYS] A A2 BATY @9 AT a9 A
2 Ay A5 HESGGOM, A F L §o9 - Fol UF AR FHop) ARE Ayegrh AR
Aokgol 9e M AAE shesly] el AR Fslel U FAN B AN A3t Ao
A sselst ARy AFE AT L ABo]l WAHe] i mANtHE Y AP AFA
grgel o we Ao® ek B AFelA e A% Hopy AxE A A% 4 2L o
2 9 AY £l Qo] $Aw A4 A Bad xAne #8495 9 Jow AndAr

Abstract: The purpose of this study was to assess forest fire vulnerability by considering both
biophysical and socioeconomic factors. The forest fire vulnerability index was mapped on a
census tract level based on population, economy, information and location factors in Gangwon
Province. The proxy variables for the index include ‘people older than 65 years, people younger
than 15 years; rental houses, houses of 60m’ or less, houses over 20 years old, people with an
elementary school education or less, forest—urban interface areas within 30m, and coniferous
areas. A statistical analysis was conducted on the amount of forest fire damage and the number
of fire occurrences to identify the impact of each factor of forest fire vulnerability. Both the
damage amount and the frequency of forest fires were higher in areas adjacent to forests than
in urban areas where population and buildings are concentrated. The forest fire vulnerability map
developed in this study can be used as the basic data to assign priorities in practices concerning
forest fire prevention and response.
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Evaluation of Utilization for

Forest Inventory Using Terrestrial LiDAR in Coniferous Forest

Byung-Jun Ko, Se-Ik Park!, Sang-Hyun Lee®
('Department of Forestry, Jeonbuk National University,
’Department of Forest Environment Science, Jeonbuk National University)

8% 2 AFE AGFdolA g5 st FudAd SAHA o] AL A3 FA4eE 71+
W A4 LIDARE o] &38te] S5k W Aol& HlwEA S Fdto] A4 LIDARS &84
S #Hrtet ik A4 LIDARE &8 W2lo] thE A4 LiDAR 7+e] A= uluslr] 98te] 1A
23} o] F A S ARSI ey, HlAEA S PEFE t-test, FTFA B4, Bland-Altman 1 F
A S o] &ttt Fae] Ag 7o wHoR FA% g A4 LIDARE A% gk ke A
o] Hyrgke 1A 2o] 0.8lm, °o]F4 o] 288m= uYEl o, FudAe] A g2 e] 0.13cm, ©l
240l 236cm® YERSTE whEbA] zhe] Hargko] 0o © e 1g2 X4 LIDARE o83 =
A o] 71 A WY o] =2 Aoz Yeiyth I FHelA A4 LIDARE o] 43
=R nxE= g3 A4 LIDARS &8 wWalak Alko g vebuttt

Abstract: This study objective is to evaluate of forest inventory using terrestrial LiDAR in
coniferous forest by comparing and analyzing the difference between the traditional measurement
method by person and the measurement method using terrestrial LiIDAR. The terrestrial LiDAR
used fixed type and handy type with different operational methods to compare their accuracy at
coniferous forest. Comparative analyses was used a paired t-test, correlation analysis, and
Bland-Altman plot analysis methods. In the case of tree heights, the average value of the
difference between traditional methods and terrestrial LiIDAR was shown to be 0.81m for fixed
type, 2.88m for handy type. In the case of tree diameters at breast height, the average value of
the difference between traditional methods and terrestrial LIDAR was shown to be 0.13cm for
fixed type, 2.36cm for handy type. Therefore, it has been shown that the method using fixed
type terrestrial LiDAR is highly consistent with traditional measurement methods because the
difference average value is closer to zero than the method using handy type terrestrial LiDAR.
The impact on the method using terrestrial LIDAR was shown to be operation and specification
of terrestrial LiDAR.

Keywords: Terrestrial LIDAR, TLS, Forest inventory, Coniferous forest, Bland-Altman plot
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Carbon Zero and Offset System for Active Response to Climate Change

- Focused on the operation of the forest carbonization system -

Jong-Girl Kim", Jong-Bok Jeong!, Hwan-Seok Choi', Gu-Taek Shin®, Do-Hong Min',
Chang-Seok Jeon!, In-Ho Jung? Sung-Woo Lee?, Sang-Deok Lee®, Hee-Mun Chae®
('National Forestry Cooperative Federation, “Korea Forestry Promotion Institute,
*Department of Forest Sciences, Kangwon National University)
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Abstract: To cope with the increasingly accelerating climate crisis, the government recently
announced a so-called “carbon zero” vision to reduce greenhouse gases emitted in the country
as much as possible, including the use of fossil fuels by 2050. The government’s “carbon zero”
refers to a state in which greenhouse gases emitted from human activities, such as the use of
fossil fuels, are reduced to the maximum extent possible, and the inevitably emitted greenhouse
gases are absorbed or removed through forests, resulting in “zero” actual emissions.

Prior to the announcement of the government’s vision, the forest carbon phase-out system was
first introduced and operated in 2013 under the Carbon Absorbent Maintenance and Promotion
Act (2013.2.2.22. enforcement) enacted to realize climate change and low-carbon society through
forests. Types include new afforestation/reforestation, forest management, forest management,
forest product use, forest biomass energy, etc.

The system is divided into “trade-type” and “non-trade-type” depending on whether absorbed
carbon can be traded. Two methods were applied to the three leading forest management
complexes (Goseong-gun Gyeongsangnam-do, Cheongyang-gun Chungcheongnam-do, which are



2021 4tglnrst 3-Ssh=Cl3] P-0006

non-trade—-type projects, through the “Activation of the Operation of the Forest Carbon Climbing
System in 2020” (the methodology of forest management projects through the renewal of trees)
and two methods (the methodology of forest management projects through the extension of
punishment). As a result, expected greenhouse gas absorption was calculated as Goseong-gun
(596,140tC0O2eq/annual average 19,871tCO2eq), Cheongyang-gun (296,649tCO2eqg/annual average
9,888tC0O2%q). It is expected that these results will be used as basic data for forest policy and
national carbon neutrality.

Keywords: Carbon Zero, Non-trade-type, Forest Management
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Establishing Sustained Timber Production Plan by

Pinus densiflora in National Forests

Hyun-Soo Kim®, Se-Ik Park, Sang-Hyun Lee

(Chonbuk National University Department of Forest Environmental Science)

8¢ B AFE B8 F-ATEAGY A IS Fdste TRHS udoR HEALte] vt
e HA EANMAYS FHEAT SARESANY] g ARAEAEA AT SRHAEA
o] AuFE Mg on, Axre Mds ALste] HAGFEd e SARNAY S FHEt
At 1 A, AgaadEdi] AuFe Ag7 92717 A8 FEH HANEHY WY FHS5E
16,3983, M@= A 2 585.7ha?]l A& o] FHEAT FFaFHAT L] v AF7)F 97
717 25 HAAHY wo] FASE 21,7463, WA FFHAL 776.7hacl AFo]l +=HFHAG. 4
doFE I Y 2T AYTIZE 9277 A8 HALHY e FAd5E 11,1284, WA
wHAL 397.4hadl Algo] FHEAL A FERY L] 2UFE AT 9777 A8
HAAHY o] FASE 269010, BAGFHAL 960.7had) AFo] FHHAN, TFTHHaAe L
o AyuFE AV 9EVIVF As8EHw WHALHY wWe FHdsE 328049, HAGITHALS
1,171.6hagl A& o] g Atk

Abstract: This study formulates the optimum sustainable timber production plan for national
forests, which take a leading role for the management of public forests and private forests. The
target of the sustainable timber production was selected Pinus densiflora by the national forest
station under the Western Regional Office of Forest Service; and then the timber harvest
schedule based on normal age was formulated by applying the concept of maturity. As results,
according to the schedule, the Pinus densiflora in Jeongeup national forest station requires a
planned period of nine quarters, total maturity in its normal condition is 16,398.3, and its normal
age—class area is 585.7ha. The Pinus densiflora in Muju national forest station requires a
planned period of nine quarters, total maturity in its normal condition is 21,746.3, and its normal
age—class area is 776.7ha. The Pinus densiflora in Yeongam national forest station requires a
planned period of nine quarters, total maturity in its normal condition is 11,128.4, and its normal
age—class area is 397.4ha. The Pinus densiflora in Suncheon national forest station requires a
planned period of nine quarters, total maturity in its normal condition is 26,901.0, and its normal
age—class area is 960.7ha, and the Pinus densiflora in Hamyang national forest station requires a
planned period of nine quarters, total maturity in its normal condition is 32,804.9, and its normal

age—class area is 1,171.6ha.

Keywords: national forests, Pinus densiflora, maturity, normal forest
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Prediction of Agroforestry Using Production Cost of
Major Non—-Timber Forest Products

Hyun-Soo Kim", Sang-Hyun Lee

(Chonbuk National University Department of Forest Environmental Science)

8ok B Ade agAd ol BAFS g Ads Hesty] fstel B3 g dAbE]
ARYHo 2 APAIHY nAFAIHES & T3, T2 JAE Al o3 sk EH
A d5FS 93 A JaEAN ALY o] FolX 1 gle diF, Wt v S e uig FoE
of Hyy RFEAAE BT 2 A, 98 Hwe 77 23, 225 1.84, 3901, xFHA
+ 035, 053, 0.25, 0.52= YElRTh AFAGHS &8s X9 A9 A 98] 7ME =& 3F
TS AEsle] Aaksty ) olwle] =& o FTF o 9 EQ 399 How el BjAY
ATHS 83 B9 A9 FAuEE o] oF 92%, TF7F oF 8% = UElon, diFet He
7ol B &2 Ath VeI ES Az HEgtor A 290y, Fxd L
sk b EEEAE ZH7E 0.006029F 0.24547 = LFERSE

Abstract: This study used linear programming and non-linear programming as methods for
determining the target forest products of integrated management, to supplement the limitation of
the prolonged period of timber harvest in forest management. Further, to predict the agroforestry
in terms of the production cost of major forest products, the means and standard deviations of
the rates of return for jujube, astringent persimmon, chestnut, and walnut, the survey of product
cost of which were carried out, were analyzed. As results, the mean of the rate of return was
found to be 2.3, 2.25, 1.84, and 3.9, respectively, and the standard deviation was found to be 0.35,
0.53, 0.25, and 0.52, respectively. In the case of analysis with the linear programming, the
chestnut, whose annual rate of return was highest, was selected for production, and the sum of
the rate of return in this case was found to be 3.9, which is the annual rate of return for the
chestnut. In the case of analysis with the non-linear programming, it was found that the ratio
of investment was about 92% for chestnut and about 8% for walnut, and there was no ratio of
investment for jujube and astringent persimmon. And the expected ratio of investment was 2,
which was set to the minimum value as the constraint, and the variance and the standard
deviation, which are equivalent to investment risk, were found to be 0.00602 and 0.24547,
respectively.

Keywords: agroforestry, linear programming, non-linear programming, investment risk
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A Study on the Estimation of Taper Model for the

Quercus palrustris species in Korea

Yong Hwan Jang', Jin Taek Kang? Jong Su Yim? Young Jin Lee!
('‘Department of Forest Science, Kongju National University,
Division of Forestry Industry, National Institute of Forest Science)
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#1384 % A4 (Fitness index), 3
(Standard error of estimate), ¥ Hx}(Mean difference), & th¥ i+ H 2} (Absolute mean difference),
A Aol HAB(Lack of statistics)s ©ol&3ste] mdeol AFAFES APk SASS NLIN
Procedures ©]-&3st A3}, Kozak?l©] 99.28%<°] AW =& yepWon, HxA = -0.1600, oo
He+= 1230022 YEY =2 AdEE Uedd 2 A7 A3e &5 dgihbrde Al
BEdS Hgt V& AEE 89 5 JdS Ao Atsdr

Abstract: This study was conducted for the Quercus palustris species in Yongin, Gyeonggi
Province, and used a total of 77 standard trees to estimate stem volumes. The Kozak model was
used for the development and analysis of the taper equation, and the goodness of fit test was
carried out to evaluate the model. Fitness index, Root mean square error, Standard error of
estimate, Mean difference, Absolute mean difference, and Lack of statistics were used for the
goodness of fit tests. As a result of using SAS NLIN Procedure, the Kozak model showed a
high fitness index, with an mean difference of -0.1600 and an absolute mean difference of
1.2300. This research result is expected to be used as basic information for the management of

the Quercus palustris forst in Korea.

Keywords: Quercus palustris, Taper equation, Kozak model
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Characteristics of Social-Ecological System for Sustainability of

Forest-Dependent Communities in the Republic of Korea

Park So-Hee", Youn Yeo-Chang®
('"Department of Forest Sciences, Seoul National University,
’Department of Agriculture, Forestry and Biological Resources Science,
Seoul National University)

Sof Selun AEe WEd AT Pk, nPHE A8 ALAEHL ARBI Ak HE W
o 2k ol Al A1ATI & & ok FREH Y olge 4y YA dgYe A
& A ool R RY wEo Folsts WEFHA HHY U] AUANL 0§ 5 9
E% srksts 484 4y peE Agdony v s Adnde BAo Systn s
ool ATFE WA AY Dol st We e dAow Azel A% Brhea, dee
A%bsAd FFE v ASHAY 542 FReG of ATE ALUsn 4reEy o
o FeAT FEA 1R kel AdE BARET, AA, A, Ao AXE BFael A5
% H7HE F ANOVAE ol §3te] A5/ Aud A9, o] 84, Az 549 2ol 2 245
gk AT A3, A&7bsgel e vhee 5, e vhee 12 BriHgen, guEe g
APBAAE Fol g, WYY AEE, AR Y AR Aol7t A AOE vhehgrh

Abstract: Forest-dependent communities face threats to disappearance. Their lacking
sustainability is mainly due to poverty, population decrease and ageing population in mountainous
areas. The poverty in rural communities is partly thanks to regulation of forest utilization. On
the other hand over-exploitation of forest resources can potentially lead to forest degradation. To
reduce their poverty and Kkeep forest ecosystem sustainable, the government has been
implementing collaborative forest management (CFM), which provides local people with access to
national forest resources in return for protecting national forests. This study aims to assess the
sustainability of forest-dependent communities and identify the characteristics of social-ecological
system for the sustainability of mountain areas. The sustainability of 17 communities in
Gurye-gun and Gwangyang-si around the Southern Seoul National University Forests was
assessed by integrating economic, social and ecological indicators, and then differences in
resources, users and governance system between two groups of communities in terms of
sustainability were analyzed using ANOVA. This study found that the participation in CFM,
forest dependency and social capital were different between sustainable and unsustainable groups.

ARAL 2 A= ARG AR ZY) A 3E s AT EAES (2014109AOO 1520-AA01)’ 9]
Aol 2Jste] o] Fojx AL, T3 o] AfE HAR(HEVEAHRZAF)] APz
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Causal relations between REDD+, Social capital and Poverty

Jung Woon-Gwan, Lee Yohan”
(Department of Forest Resources and Landscape Architecture, Yeungnam University)

L9 o] AF= REDD+ 5 (nSEd, /MFsy <QQAlE B, Community Forestry(CF) wIH 4], A
34 AEMESA - A5 - FE - A5 A FA), B2 Alold] FERA S HHOE Frh 2
AT A== AFEH o] REDD+ AR A1<fQl w|Qkvl Bago & Kyauktaga, Minhla *]¢] F71 335

HE ez 3 AFEAERAE B FHEAY ARG S o) §3 A @ FRUAA B
gdo T Wy 7 JFAAE EASAT. AF A, A AERLE dlFd sl FAEA) FEgFS
A, AFAo R AFS A F3HA Q4 TF Hlte] AR ARl dFgFacler velwth REDD+ i&E
HA} CF 942 AR A A2 FR A5T5de] A4 9T v AARE 71 gL Qe
a2 GAdols FESHA] ottt RSty QAE B E A}3| A AR RA A JEFS wAH, AL
SHolE FFS PAA G s HAdn AHoEET =2 FRlo] Wad AEdSs YER AT
=, 2HAY Y A= AAFA FHoR ZEste] HEdAE Y3 AS5TUERE oloA A EE
AL omgitt. 2 A= REDD+ 43 3 Frojide] wgo] 2 - Ipg A o= AR A A2 g5 9
Ha s Dol 71998 F A5S AT sty JQAEEE S A7 e H A
A B FuoA AlFEe]l Ao JHEE dAo AFEHJomE FAuH Aol I
a3tk @742 REDD+ 5424 S Halre AdHgEmr & Fus gdez &5 T3S 1
He n&EH ATy CF AYAsrt sasi

Abstract: This study aims to analyze the causal effects between REDD+ activities (education,
cookstove incentives, Community Forestry(CF) membership), Social capital (network, trust,
cooperation, social inclusion) and Poverty. We collect data through a field survey from the
randomly selected 335 households in the REDD+ pilot sites(Kyauktaga, Minhla townships) in
Bago Province, Myanmar. The relationship between variables was analyzed using a binary
logistic regression and SEM analysis. The results show that social capital has significant
impacts on the household poverty reduction. Specifically, social inclusion factor has direct impact
on poverty reduction. REDD+ education and CF membership has impact on income generation
but the impacts was insufficient for reducing poverty. Cookstove incentives has negative impact
on social capital and forest dependents are relatively poor, which implies that forest activities are
limited in increasing income for reducing poverty. We found that REDD+ program intervention
on local community may contribute on accumulating social capital and reducing poverty. This
study suggest that forest policy makers should consider prioritize marginalised people in REDD+
incentives and forest income generating training, supporting CF are important for realizing

effectiveness in REDD+ programs.
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The effects of an ecological humanities education on ecoliteracy,

critical thinking competency and empathic ability

Hyeli Seo', Kiwan An’
(‘Department of Forestry, Chonnam National University,

“Department of Forest Resources, Chonnam National University)
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Abstract: Since the modern society is facing a crisis such as resource depletion, ecosystem
destruction, and unsustainability, expectations and interest in ecological education will increase
further in the future. In particular, through ecological humanities education, we will cultivate
humans who think based on an ecological worldview. I hope to be able to. However, research on
ecological humanities education is insufficient in Korea, and there are no cases of practice in
public education environments especially for elementary school students. Therefore, in this study,
ecological humanities education was defined as a new paradigm of ecological education, and the
effect was verified by developing a program for elementary school students. The ecological
humanities education program consisted of reading literature, outdoor observation activities, and
exploration and discussion on topics presented in each session, and was conducted for the fifth
grader of elementary school in Gwangju city. As a result of conducting the response sample
t-test, independent sample t-test, and correlation analysis using SPSS 18 to verify the
effectiveness of the program, the ecological humanities education program is characterized by
critical thinking skills (p=.001%%) and empathy skills (p=.001%%) of elementary school students.
p=.041%) was found to have a significant effect. This study can be said to be meaningful in that
it verified the results of the development and implementation of an ecological humanities
education program for elementary school students.



A Study on the 1st Year of Chonnam National University's Professional
Education and Training Project for Promoting Value of

Warm Temperate Forest Biomaterial

SuJin Jang', Eul Sun Baek® GyeHan Lee?, Kiwan An’
('Department of Forestry, Chonnam National University,
’Department of Forest Resources, Chonnam National University)
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Abstract: This study is a first-year study of “Development of Convergent Human Resources for
Forest lants in Warm Temperate Materials 6" Industrialization” in Professional Education and
Training Project for Promoting Value of Warm Temperate Forest Biomaterial to evaluate the
temperate forest biological resource amenity in Wando Samduri village, Jangheung cheongwan
mountain, and the island’s forest genetic resource reserve. In addition, brain wave preliminary
experiments were conducted to evaluate forest health and recreation effects in mountain villages,
and the distribution of forest trees in temperate province was investigated to utilize the garden
culture in temperate as a sixth industry. As a result, the amenity in Wando represents a
mountain, river, the road for natural observation, biological, conservation activities, tangible
cultural assets, intangible cultural assets, food culture, festivals, and community. In addition,
Yeogwi mountain, Jigyeill mountain, Sinan island area, and Bogildo area in were identified as
areas of great value as warm temperate materials. frontal lobes and the center of the frontal
lobe rise after a forest bath. The overall distribution of trees in 12 private gardens in
Jeollanamdo province was 19% (655 species) and 21% (707 species) of shrubs, while 60% (2,077
species) were found to be occupied by herbaceous plants.
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The Effect of Forest Education Program on Changes in Sociality and
Attitudes toward Forests of Middle School Students

Sookhee Jeong", KiWan An®
(‘Department of Forestry, Chonnam National University,
Division of Forest Resources, Chonnam National University)

fof ¥ ATE APug Zzadel T4l A % &l 9E BEd vAE dge Lopn
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B ddow 187 ARuG Lzay el 17993 wEAGIY) AYus Zead Feln
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E Qg da BAsYt #4 Ade A4 Lo U@ Bme] Wat 997, 4w, A=,
WEEY Aol Bl FAM JFS WAL AL FAT F Agom FAHeZ Foshh
EA. A8 wge] nAE GPAA 187] ARug ZEade S Ad e BEA,
A, A, AgA Aol folvig AnE wYw, WEA Zeag FAAt AH4Y BE
selgd ool FHAe WaE vtk £ AW, ARFH, HFE A5 Frglel FHH I
s vHom EAMCE Foldgon, HBHoR FABLE, NEEI} £25F A At T
A g2 st AL AL ¥ APAvelN & F AE AYNE TRIPE FA
o AF8lg3} ol Tl Bme] Wstel FAMA P 2ARYR N EARD o) Yot T4
A A B4 AFag AT B4 e G wRE vdad 2a @A) AT

Abstract: This study was conducted to find out the impact of forest education programs on
middle school students’ sociality and attitudes toward forests. The research course is for
first-year middle school students in Gwangju and Jeonnam area from September to November
2020, 179 participants in the first forest education program and 112 participants in the repeated
(5th) forest education program compared the impact of changes in sociality and forest attitudes
before and after the forest education program was implemented. The results of the analysis first
showed that changes in attitudes to forests had a positive effect, regardless of the scores of the
operating cycle, gender, family type and satisfaction, and were statistically significant. Second, in
its impact on sociality development, the first-term forest education program showed significant
results in the areas of activity, dominance, sociability and autonomy except stability, and
repetitive program participants showed positive changes in all sub-regions of sociality. In
addition, regardless of gender, family type, or satisfaction score, it was statistically significant,
and the higher the satisfaction, the more positive the change in sociality. As the results of this
study show, forest education programs were meaningful as basic data that had a positive impact
on the sociality and attitude of middle school students, but there were limitations that did not
reflect various effects depending on the individual characteristics of middle school students or
forest education.

Keywords: Forest education, Middle school student, a change of attitude toward the forest,
a social nature
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A Case Study of the Development of a Convergence Mountain Village

Experience Tour Program in Samduri Mountain Village, Wando—gun.

GaYoung Lee!, Eul Sun Baek’, Kiwan An®
(‘Department of Forestry, Chonnam National University,
’Department of Forest Resources, Chonnam National University)
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e datgon o A9 FH £ BEF YA} AGe] $HAAL AAW FAY w2
ACEME Ar)e 4P Adas Zeagon A% AFSAT Ed, A9 AN o 8@
FANAARE, 2%, ABF, FUE Az, FUM 5), 24 AGEAGI Ay, A9 A
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A% 282 AN AN A8, BhE B AP WeW Qo Andn

Abstract: This study was conducted to provide basic data for the development of models that
contribute to the revitalization of mountain villages and income growth through food and
medicine industrialization and convergence mountain village experience and tourism development
using the local resource, Camellia. The target area was a mountain village in Samdu-ri,
Wando-gun, Jeollanam-do, and was carried out with camellia trees. To develop a mountain
village experiential tourism program, breakfast, lunch dinner, healing lunch, and gift sets were
developed with camellia flowers and leaves as the main ingredients, and demonstrations were
conducted for village residents. As a result, we developed programs that can be experienced by
visitors to Arboretum, Youth Training Center, Samduri Village and Camellia Forest, and
contribute to the vitalization of the Samduri Mountain Village. It applied for certification to the
Korea Forest Service as a one—day program linking local resources. In the future, it is expected
that additional research through application and evaluation in the field is necessary for the
practical use of the Samdoori convergence mountain village experience and tourism program.
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Factors of importance and future response strategies for

key forest policy tasks of the Western Regional Forest Service

Taeseong Ahn'*, Eul Sun Baek’, Kiwan An®
(‘Department of Forestry, Chonnam National University,
’Department of Forest Resources, Chonnam National University)
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Abstract: This study reexamines the reality of many inherent problems, such as implementation
of Top—down National Forest Policy and unchanged organizational system, although the Western
Forest Service opened in 1991 and determines that a new Agenda response strategy is needed.
The purpose of this study was to identify the importance of key tasks in regional forest
planning and the factors for organizational improvement that should be implemented as a future
response strategy. As a research method, the recognition survey was conducted on 135
employees of the Western Regional Forest Service, and 12 factors in organizational aspects were
conducted as “six strategies, 23 core tasks” and future response strategies of the regional forest
plan. As a result, first, the importance of national forest policy performance was 7 highly
satisfactory attributes, 3 management and improvement factors, 8 low-priority attributes, and 5
non-critical attributes. Second, the expansion of the organization to respond to changes in the
paradigm of future forests has a specific forest resource called Nandarim, so it is necessary to
review the dedicated department to create and manage Nandarim. Third, it suggested that the
number of employees should be improved to cope with the relocation and diversification of the

national forest management office as a factor in the demand for happy jobs of employees.



2021 4tlnrst 3 sh=Cl3] P-0179

A

4

FA9 7HAB7E TRl i v

e
i

N5, 7

&}

Z
, |\
7

o
=“= B
FJ M

(7

A Comparative Analysis on The Value Evaluation Method Of Wetlands

Keeryun Cho", Joonsoon Kim
(Department of Forest Management, Kangwon National University)

Sok FAE AARQoEA GG @A MG E g2 FANE AUx Ak 7
Ag wok AFEA sters]l A AAAFARN f33 247M AGHS R welsof
B olo] ¥ ATE FA9 FU- A4 - AREh HAMR B AN FAEel whE F4
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o AN shekstol FAT 153 WA E BRake A AgaNy. g @
oA AHgE F471We CVM, CE, TOMe.2 FREQ o, 4780 e F4g4e vaeas
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2 FAge Aol 2 9992 B

ZA: AN, AAAFAA, 2AFAAGAN, AGAF Y, o B G

Abstract: Wetlands are natural resources which have total economic value that includes non-use
value as well as use value. In order to better understand the total economic value, the type of
total economic value and the suitability of the estimation technique should be considered. In this
study, we compared the estimated values according to the estimation technique in the study
which associated with recreation, leisure, aesthetic and conservation value of wetlands. For this,
we reviewed 45 prior studies from the Environmental Valuation Information System (EVIS)
identified major ecosystem services of wetlands and selected studies that meet the same function
and unit value. The estimation techniques used in the selected studies were divided into CVM,
CE, and TCM, and the estimated values according to the estimation techniques were compared
and analyzed.As a result, the additivity of the units associated with time was found not to be
always inconsistent and analyzed the difference and cause of the estimated values according to

the estimation technique.

Keywords: ecosystem services, TEV, CVM, CE, TCM
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Anaysis and Prospect of Change in Supply and Demand of
Particle board and MDF

Ki Dong Kim"

(Division of Forest Industry, National Institute of Forest Science)
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Abstract: The purpose of this study was to analyze changes in consumption of particle board
and MDF in Korea and to prepare countermeasures through prospects. There are three domestic
particleboard manufacturers, and their annual production capacity is 867,000 m' in 2019, with 93%
operating rate. Domestic particleboard production is estimated to be 856,000 m' in 2020, with
imports 1,213,000 m’ and exports 2,000 m’, annual consumption is 2,067,000 m'. There are five
MDF manufacturers, and their annual production capacity in 2019 was 1,828,000 m’, and their
operating rate was 84%. In 2020, domestic MDF production is 1,369,000 m’, imports are 216,000
m', and exports are 25,000 m’, with domestic consumption estimated at 1,560,000 m'. In 2020,
consumption of particle boards increased 3.7 percent year—on-year, while domestic consumption
of MDF fell 13.4 percent year-on-year. It is analyzed that the main consumer of particle board
and MDF is furniture materials, and the demand for particleboard is increasing than fiberboard.
In Korea, consumption of MDF was higher than consumption of particle board until 2014, but
demand for particleboard surpassed demand for MDF since 2015, and consumption of furniture
materials increased year-on-year in 2020, while consumption of MDF continued to decline. In the
face of the construction recession, consumption of MDF 1is not expected to increase, but
consumption of particle boards is expected to increase as demand for furniture is expected to
increase.
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Applicability Analysis Framework for

Forest Ecosystem Services Quantification in Korea

Song Eu!, Sangjun Im? Junpyo Seo!
('Division of Forest Disaster Management, National Institute of Forest Science,
’Department of Forest Sciences, Seoul National University)
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Abstract: A debris flow, that is a flow of water-soil mixture along an channelized stream, is
one of the major forest soil disaster in Korea. debris flow damage human lives and properties
due to impact force indued by rapid velocity and large amount of soil discharge. during its flow,
a debris flow undertakes the entrainment, that means erosion and deposition of stream bed by
friction on the bottom of a debris flow. This phenomenon change not only the amount of
discharged soil to downstream, but also flow characteristics and the of debris flow totally. To
mitigate debris flow hazard effectively, thus, debris flow simulation should be conducted
considering the entrainment In this study, we developed a 1D debris—flow simulator that contains
the entrainment term in its govern equation. this model was calibrated by a set of flume
experiments, and we validate it using an real debris—flow case that occurred in Mt.Umeoyn,
Seoul, 2011.

Keywords: debris flow, entrainment, numerical analysis, flow simulation
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Soil CO, Efflux and Concentration as Affected by

Heavy Machine Traffic in a Pinus koraiensis Thinning Stand

Ik-Hyun Kim", Sang-Kyun Han? Jae-Heun Oh® Byoung-Koo Choi’
('Department of Forestry and Environmental Systems, Kangwon National University,
Division of Forest Science, Kangwon National University,

SForest Technology and Management Research Center, National Institute of Forest Science)
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Abstract: Soil CO, efflux (F.) and concentration ([CO,]) were measured from September 2018 to
September 2020 once a month (total of 17 sampling days) in the four control (C) plots and four
trafficked (T) plots. to assess the effects of soil disturbance due to the forestry machine traffic.
After machine traffic, the soil bulk density (BD; 0-30 cm soil depth) was high in the T plot
relative to the C plot, and the largest increase in 0-10 cm soil depth. In addition, [CO;] was
lower and F. was higher in the T plot compared to the C plot. The BD and [CO-] of T plots
increased significantly when the number of machine traffic was high or the gradient was high.
[CO.] increased with increasing the BD in the T plot, while [COs] decreased when the BD
increased over 40%. The correlation between F. and [CO.] was less obvious and more complex
in the T plots than the C plots. The temperature sensitivity coefficient (Qio) of F. was low in
the T plot than the C plot while that of [CO:] was high in the T plot than the C plot. Though

the BD, F,, and [CO.] varied during 3-yr, recovery from compaction was not evident.

Keywords: Forest soil, Heavy machine traffic, Soil compaction, Soil CO2 efflux, Soil CO2
concentration
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A Study on Analysis of Fuel Properties of Populus canadensis Wood Chip

In-Seon Jeong”, Yun-Sung Choi, Min-Jae Cho, Ho-Seong Mun, Jae-Heun Oh
(Forest Technology and Management Research Center, National Institue of Forest science)
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Abstract: In this study, the fuel properties of wood chips were analyzed according to the time
of chipping for use Populus canadensis, a species of short rotation coppice, as energy. The
wood chip A(chipping immediately after harvesting) and wood chip B(chipping after on-site
drying) were classified according to the chipping time. And the fuel properties were evaluated
based on the ‘Standards and quality standards of wood product (No.2020-3)" announced by the
National Institute of Forest Science. As a result of analysis of wood chip A and B, there was
no statistical significant difference between nitrogen and chromium (p>0.05), and there was
statistical ~ significant  difference in ash, sulfur, and inorganic substance excluding
chromium(p<0.05). In addition, it was analyzed that wood chip A and B were not graded
because of did not satisfy the standard of the bulk density and fines. It was decided that quality
of wood chips can be improved by the effect of uniformity of the wood chips size and reducing
fines, through the screening operation after chipping. Therefore, additional study on the effect of
screening on wood chip quality are considered necessary in the future.
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Comparative Analysis of Loading Productivity between Operation with

Image Monitor and Actual Operation

Yun-Sung Choi", In-Seon Jeong, Min-Jae Cho, Ho-Seong Mun, Jae-Heun Oh

(Forest Technology and Management Research Center, National Institute of Forest science)
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Abstract: This study used excavator-based wood grapple loader and forwarder, and compared
and analyzed the productivity of loading operation according to image monitor and actual
operation. The operator A and B(30 years of experience or more, 50s), operator C(5 years of
experience or less, 30s) and operator D(5 years of experience or less, 20s). The equipment
location was fixed, and 2.1 m of pinus koraiensis log was loaded under the same condisions. It
was analyzed that there was a statistical significant difference in the loading productivity of
image monitor and actual operation(p<0.05). In the autual loading operation, the productivity was
operator B(27.5 t/hr), operator D(22.8 t/hr), operator A(16.2 t/hr), and operator(15.2 t/hr). In the
image monitor loading operation, the productivity was operator D(15.1 t/hr), operator B(12.4 t/hr),
operator A(9.8 t/hr), and operator C(9.5 t/hr). In the autual loading operation, the productivity
was operator B(high-experience) was higher than operator D, and the image monitor loading
operation, the productivity was operator D was higher than operator B. In the image monitor,
loading operation was considered to have a high correlation with age. Therefore, additional study
was expected to be needed for a detailed analysis that considers both experience and age in the
future.
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An Analysis on Productivity and Cost of Debarking Operation with Processor

Ho-Seong Mun*, Min-Jae Cho, In-Seon Jeong, Yun-Sung Choi, Jae-Heun Oh
(Forest Technology and Management Research Center, National Institue of Forest science)
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Abstract: This study analyzed the productivity and cost of debarking operation by processor in
order to reduce the cost of using the Pinus koraiensis as a timber in pine wit disease boundary
area. The equipment used for the debarking operation was AFM 45 and Woody 60 harvesters.
The productivity of the debarking operastion of AFM 45 was calculated as 26.6m’/PMH
(Productivity Machine Hour), and the cost was calculated as 7,104dwon/m’. The productivity of
the debarking operation of Woody 60 was calculated as 18.4m'/PMH and the cost was calculated
as 3,162 won/m’. Although it was found that the cost reduction effect of recycling the Pinus
koraiensis as a timber rather than mass fumigation method (30,000 won/m3) in boundary area, it
is intended to suggest a method of recycling by verifying whether or not vector insects have
emerged in the debarked trees.
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Estimation and Characteristics Analysis

of Forest soil water retention curve

Honggeun Lim", Hyung Tae Choi, Jae-Hoon Kim, Hyunje Yang

(Forest Restoration and Resource Management Division, National institute of Forest Science)
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Abstract: This study was conducted to analyze the estimate and characteristics of forest soil
water retention curve. Soil core samples were collected from 1,160 forest sites, and estimation
model was developed with soil physical features and forest environment and site characteristics.
The Fredlund Xing equation based on the van Genuchten equation was used to create a soil
water retention curve for forest soil. In addition, Monte Carlo simulation was applied based on
the analyzed maximum water holding capacity, field capacity, and moisture equivalent to
determine the optimal parameter of the soil water retention curve for each measurement point.
The main parameters of the soil water retention curve for each measurement point were
optimized. The average values of the parameters SSW, a, and m were 0.5899, 4.3946, and 0.3754,
respectively. The optimum parameters for each measurement point showed significant differences
for each soil layer except for parameter a. For parameter SSW, there were significant differences
in parent rock, forest type, elevation, and slope between top soil and sub soil. Parameter a
significantly differ among the parent rock at the top soil. Also, parameter a showed significant
difference in elevation and parent rock between top soil and sub soil. Between top and sub soil,
parameter m showed significant difference in parent rock and elevation and also, there was

significant differences in slope showed significant differences at the sub soil.

Key words: Forest Soil, Soil water retention curve, Monte Carlo Simulation, Fredlund and Xing equation
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Estimating the Spatial Distribution of Forest Soil Water Retention
Using the Machine Learning Model

Hyunje Yang”, Honggeun Lim, Hyung Tae Choi, Jachoon Kim
(Forest Restoration and Resource Management Division, National institute of Forest Science)
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R® 049~058 W9l oF8S nojon 2y FitdelHE T3 FEREFHS o35 49 R
047~058 W9 dF8ES Bt EYe EY5AY Todve 7MEE, A7E g% By o] £&
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Abstract: Soil water retention is soil water—holding volume in fixed pressure head. Soil water
retention is used for main input variable in distributed hydrological models which have been
widely used for sustainable water resources management. In South Korea, 64% of the country’s
land are covered by forest, leading forest as a main source for fresh water. For this reason,
estimating the spatial distribution of forest soil water retention is important. However, there
were few studies related to prediction of forest soil water retention in South Korea. This study
was conducted to estimate the forest soil water retention(saturated, pF1.8, pF2.7) using the forest
spatial big dataset and machine learning model. Total 5,718 soil samples in 953 sites have been
collected, and prediction model was developed with random forest machine learning model.
Prediction model developed with soil physical characteristics as input data showed coefficient of
determination range of 0.49~0.58, and environmental covariates as input data showed 0.47~0.58.
Bulk density, organic matter, and sand fraction were key factors for prediction model among soil
physical characteristics and elevation, TPI(topographic position index) also important factor for
prediction model among environmental covariates. We expect that developed model can be widely
used for hydrological model as input data if optimal estimation model is developed through
comparison of various machine learning models and applicability analysis.

Keywords: machine learning model, soil water retention, digital soil mapping, pedo—transfer
function, repeated random sub-sampling validation
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Post-fire Impact of Vegetation Burn Severity on
Saturated Hydraulic Conductivity of Soil

Qiwen Li", Sujung Ahn*’, Tae Hyun Kim!, Jeman Lee!, Sangjun Im"!
('"Department of Agriculture, Forestry and Bioresources, Seoul National University,
’East Coastal Forest Fire Center of Gangwon Province,

Division of Forest Disaster Management, National Institute of Forest Science,
‘Research Institute of Agriculture and Life Sciences, Seoul National University)
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Abstract: This study investigated the direct impacts of forest fires on soil hydraulic properties
with vegetation burn severity. Soil samples were collected in four stratified units which were
unburned (UB), surface-fuel consumption (SC), foliage necrosis (FN) and crown-fuel
consumption (CC). The saturated hydraulic conductivity were measured by fall-head method.
The results showed that mean saturated hydraulic conductivities in each area were 0.008969,
0.003828, 0.001966, 0.001553 cm/s, respectively. Non-parametric ANOVA showed that saturated
hydraulic conductivity in UB area was significantly different from the other areas (p<0.05), while
among SC, FN and CC areas were not. A decrease, nevertheless, in hydraulic conductivity was

observed with vegetation burn severity.

A o] =R AR LA REATY AYoR FRATATE A4S wol S AT
(No. 2019R1A2C1089203).



8l

__o._

g Botgeto

LY LA £

ol 2|
o=20o

P-0059.

Y= gy 7[A=

P-0072.

= gAY AN fIEE &

2z
(=)

F

A £E

-
o=4

P-0093. ZFA|7H7|2t Of2ILE 719

ulJ

Y= AlZSEHOf Tt

P-0128.

P-0185. OI0|3ZY0|EE 0|2

A7) Al=E|

B2 S (ARl T), 7|Y(®

’

A
7047_

)

24

2] AlFel EALRE &9

¢

=1

fO|=E2

5}

P-0217.

oI5t}

u H=At

26yt

=

t), Taro Uchida(

YA ST

P-0240.

7|=d+d), S (e

o

12!, Ol=E, 2F0[(%

2 2, o5

’

245

z|g%l,

’

- ol




2021 4tglnrst 3-Ssh=Cl3] P-0059

WEE LA A AdEE Bt #F AT

il

A Study on the Evaluation of the Relative Risk of

Slow-moving landslide

Junpyo Seo”, Changwoo Lee, Choongshik Woo, Song Eu, KiHwan Lee, Minjeng Kang

(Division of Forest Disaster Management, National Institute of Forest Science)
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Abstract: Most of the damage caused by mountainous soil disasters in Korea is landslides and
debris flow, but related research and development have been actively carried out since the 2017
Pohang earthquake due to the danger to the slow-moving landslide. A slow-moving landslide is
a phenomenon in which mountain slopes are saturated by rainfall or groundwater and moved at
a slow rate due to gravitational action. There are 35 slow-moving landslide sites known in
Korea, and management measures such as rehabilitation are needed. However, in order to
efficiently utilize limited manpower and budgets, it is necessary to determine rehabilitation
priorities through relative risk assessments. In this study, the slope stability analysis was applied
to quantitatively evaluate the relative risk of slow-moving landslide sites. The analysis was
conducted using the Bishop’s method, which is widely used in the field, and the slope stability
analysis was conducted on 14 sites with physical exploration and soil analysis data for scientific
analysis. The permitted safety rate of the construction slope design standards was dry season
1.5, rainy season 1.2, or more as a reference safety rate. As a result, the average safety rate of
the dry season was 1.7 and the average safety rate of the rainy season was 0.8, which was
analyzed to be 7 sites (50%) in the dry season and 12 sites (85%) in the rainy season. And by
deriving quantitative figures such as slope safety factor, it is determined that risk is possible to

select priority by ranking for the slow-moving landslide.
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Analysis of the Present Conditions of Facilities in
Landing Areas in Touch with Forest Roads

Kwan-Hee Lee", Jin-Sung Hwang, Byong-Yun Ji

(Forest Technology and Management Research Center, National Institute of Forest Science)
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Abstract: This study analyzed the present conditions of facilities in the landing area in touch
with a forest road, utilizing the excess soil volume occurring in the forest road facilities in the
future. With 44 landing areas in a total of eight routes established in Hongcheon, Wonju,
Yeongweol, Bonghwa, and Uljin in the past three years (2018-2020), precision surveys were
conducted, utilizing terrestrial LiDAR. As a result of an analysis of the present conditions of
facilities in the landing areas, there were 44 landing areas in the length of the forest road
facilities of 21.24km with two sites established per km, and the locations of the facilities were
mostly valley areas (70.4%). As a result of an analysis of the structures and dimensions of the
landing areas, they were established with average mountain slope: 23.1° average embankment
height: 20.6m; and average construction area: 491.9m’ (Average width: 15m and average length:
43m). Also, as a result of an analysis of the embankment volume and curvature radius with
landing areas in the valley areas, judged to improve the radius of curvature in the construction
of the landing areas, to reduce the risk of disaster, and to cost less for the establishment, the
soil volume consumed was 5,818.2m’ on average, and the curvature radius extended to 41.3m on
average. Thus, it turned out that they were improved to the level that would not interfere with
the transit of large logging trucks (25 tons). It is judged that this study can be utilized as the
baseline data for the preparation of the appropriate size of the landing area and criteria for the
establishment, utilizing the excess soil volume.
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Postural risk assessment of plantation management and

young tree tending operations

Eunjai Lee”, Koo-Hyun Cho
(Forest Technology and Management Research Center, National Institute of Forest Science)
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Abstract: The plantation management and young tree tending operations are carried out by
intensively manual labor, and they can expose the workers to rough terrain and uncomfortable
work postures as well as to increased risks of musculoskeletal disorders. The objective of this
study was to evaluate postural risk associated with plantation management (weeding and vine
cutting) and young tree tending (brashing and pruning) operations. In weeding operations, more
than 25% of the body postures were classified as “the necessity of intervention as soon as
possible” category. This action category for vine cutting, brashing, and pruning were 33, 5, and
4%, respectively. In addition, The weeding, vine cutting, brashing, and pruning, which were
characterized by postural risk index, were 171, 213, 121, and 103, respectively. As a result,
plantation management activities had considerably higher postural risks compared to young tree
tending operation.

Keywords: weeding, vine cutting, brashing, pruning
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Analysis of the Traveling Speed of Large Logging Trucks by the
Conditions of the Forest Road

Jin-Sung Hwang®, Kwan-Hee Lee, Byong-Yun Ji
(Forest Technology and Management Research Center, National Institute of Forest Science)
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Abstract: Recently, the utilization of large logging trucks (25 tons) has gradually increased to
reduce the cost for transporting lumber. Therefore, this study conducted the transit of a 25-ton
cargo truck (loading 21.8 tons of lumber) with four routes of the established main forest roads
(a total of 11.3km) to prepare measures for the improvement of the forest road alignment
appropriate for lumber transportation. We also investigated and analyzed the transporting speed
by the structure of the forest road. As a result of the analysis, the major transit impediment
took place in the sections with curvature widening or without transition distance, and the
transporting speed too was 3.8km/h on average, which was about 46% of fine sections. For the
transporting speed by the alignment, the longitudinal slope was less than 5% in 7.9km/h; 5~
10%, in 8.3km/h; and more than 10%, in 7.6km/h. By the distance of routes in the straight-line
areas, less than 50m was in 85km/h; 50~100m, in 8.3km/h; 100~150m, in 9.8km/h; and more
than 150m, in 9.3km/h. In curved sections, the transporting speed was high in the valley areas,
since there are good for securing visible range in the direction of progress in transit, and the
more the entry/exit angles and radius of curvature. It is judged that this study can be utilized
as the baseline data for the improvement of forest roads and increase productivity for lumber
production era in the future.
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The development of efficient insect killing system for the
wood damaged by pine wilt disease using the microwave(lV)

-Focused on the sample test of prototype machine-

Hee-Min Lim", Min-Kyu Kim!, Young-Doo Kwon?, Seong-Hwa Jeon®’, Kyung-Soo Choi’,
Yong-Ho Park?, Young-Oh Ki°, Sang-Jun Park
(‘Department of Forestry, Kyungpook National University,
’Institute of Agriculture Sciences & Technology, Kyungpook National University,
Institute of Engineering Design & Technology, Kyungpook National University,
‘Samictech CO., L'TD., 5National Forestry Cooperative Federation, Pohang)
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Abstract: In this study, we have tested the prototype machine designed and manufactured to
develop the insect killing system using the microwave to use as a multipurpose log that the
high quality and large diameter wood damaged by pine wilt disease. According to the guideline
of Korea Forestry Service for the control of pine wilt disease, the certification standards of the
death of pine wilt by microwave should be maintained the lowest at 60C, continuously for
longer than 1 minute throughout the harvested product. The prototype machine designed and
manufactured on the basis of this, can input six pieces of ©300-3,000(mm) of wood damaged by
pine wilt disease, and adopted the magnetron of 915MHz, 45kw. The chamber for loading
damaged wood is 1,320 x 3,195 x 1,326(mm) size. The method for loading damaged wood is
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designed to be able to simultaneously input up to 6 pieces of sample wood by loading 3 pieces
of sample wood in two stages. The sample test was carried out with a temperature measuring
device after perforating the wood damaged by pine wilt disease to measure the temperature
change of depth with a diameter of 20~30 cm, a length of 1Im. As a result of the test with
prototype machine, the pine wilts survived the samples treated at 60C for 1 minute. However,
the pine wilts were completely dead in the samples treated for more than 3 minutes. On the
basis of this, when treating wood damaged by pine wilt disease using microwave, it is believed
that at least 3 minutes of microwave scanning time is required. In the future, it is expected that
it will be possible to construct an efficient insecticide treatment system by carrying out
complementary studies on insecticidal test according to water content and diameter of wood.
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Analysis of Sediment Characteristics on Forest Fire Area using Hydrophone

KiHwan Lee", Taro Uchida®, Jun-Pyo Seo!, Choongshik Woo!, Song Eu!, Min-Jung Kang'
('Division of Forest Disaster Management, National Institute of Forest Science,
’Faculty of Life and Environmental Sciences, Tsukuba University, Japan)
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Abstract: We observed rainfall, flow depth, and sediment discharge for three years in a small
mountain catchment where forest fire derived a severe deterioration in forest environments.
Sediment observation was conducted at the catchment outlet using a 0.5m long hydrophone and
a pit-sampler with a capacity of 10kN (=1,019.7kgf). The hydrophone consists of a steel pipe
deployed across a riverbed. A microphone inserted inside the device detects vibrations generated
by the collision of sediment particles on the pipe. To measure sediment discharges, we used a
pulse corresponding to the number of collision signals that exceeded a preselected threshold
value. The data obtained from three heavy rainstorms showed that sediment discharges
sensitively responded to initial rainfall and were observed during falling limbs in the hydrograph.
This was contrary to our earlier findings on the sediment characteristics in a catchment
undamaged. Moreover, the largest bedload discharge was recorded at the rainstorm event that

occurred in the year following the forest fire occurrence.
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A study on the actual condition and amount of orders for

each forest project agency

Leerye Gang', Sungmin Choi!, Sangho Yun', Cham Kim!,
Hye-in Park!, Youn-tae Lee', Yoo mi Oh!, Kyuwon Jung”
('*Korea Forest Engineer Institue, “The Korea Forest Engineer Associaiton)

SoF Seve HYAAS dA HPEF, ARAGH 5 6709 FA7k Adsta gk AT 59
FHOI5~20199) ALY WFEAG W FEEAS ANG A3 QA HFAY wFAL15d
17725701 °19d 1922870 0 & 3t 1819471, 459127156 10,8921 419\ 13,0869 Yo7 1
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Abstract: Korea’'s forest project are currently being implemented by six project entities,
including ‘National forestry cooperative federation’ and ‘TForest project corporations According to
the analysis of forest project orders over the past five years (2015-2019), the total number of
forest project orders averaged 18,194 from 17,725 in 2015 to 19,228 in 2019. And the amount of
orders averaged 11,654 billion won in 2019 from 10,892 in 2015. According to an analysis of the
annual performance of forest project, forest thinning(270,000ha—210,000ha) and erosion control
project have been on the decline over the past five years, and the case of afforestation, forest
road, and urban forest project has been similar every year. Although the number of forest
engineers and companies continues to increase after the enforcement of the "Act on Promotion
and Management of Forestry Technology,in 2018, it is difficult to expect stable income from
each subject by national forest project. Therefore, it is time to consider introducing a new forest
technology market through the discovery of new business for the industrialization of forestry and
the expansion of private enterprise.
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Comparative Analysis of Operation Productivity and
Costs between Whole-tree and Cut-to—-Length Harvesting System for
Clear cutting in Larix kaempferi Stand

Eung-Jin Jeong®, Hyun-Min Cho, Young—-Seok Lee, Sang-Kyun Han
(Division of Forest Science, Kangwon National University)
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Abstract: There is necessary to select a proper forest machine and harvesting system
considering the harvesting stand and site conditions for the safe operations and environmental
impacts. In South Korea, cut-to-length harvesting system using wood-grab has been uniformly
applied, but this system also cause various problems such as impacts of soil environment, value
loss of log, and increase of harvesting costs for woody residue. In this study, the operational
productivity and cost between the cut-to-length and whole-tree harvesting system were
comparatively evaluated in Larix kaempferi Stand. As a result, the operational productivity of
felling operation in whole-tree harvesting system showed 33% higher than in cut-to-length
harvesting system. The operational productivity of bucking and yarding operation in
cut-to-length harvesting system showed each of 33% and 78% higher than in whole-tree
harvesting system, respectively. The overall operational productivity of the cut-to—length
harvesting system was calculated as 9.1m’/hr, which was 67% higher than 6.1m'/hr of the
whole—-tree harvesting system. The overall harvesting cost of the cut-to-length harvesting
system was calculated as 22,439won/m’, which was 51% more competitive than 44,256won/m' of
the whole—tree harvesting system.
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Development of Standing Tree Measurement Program Using
Smartphone and Mask R-CNN

Donghyeon Kim', Sunjae Kim? Eunji Sung? Jongseo Lee!, Donggeun Kim'
('Department of Ecology and Environment System, Kyungpook National University,
’Department of Software, Kyungpook National University)
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Abstract: In this study, standing tree information acquired with a smartphone and with the use
of Mark R-CNN, a program that automatically analyzes the merchantable volume and
identification of trees to be felled was developed. In order that it could be used for this study,
smartphone Google AR Core and Android Studio and Mask R-CNN deep learning model was
converted to Python language. Smartphones, with the use of Augmented Reality and motion
sensor, acquire tree height, diameter at breast height (DBH), azimuth, altitude, slope,
geographical coordinates, distance and picture. These information are transmitted to a web
application server and with the use of Mask R-CNN, image processing is done to automatically
classify stems and identify trees to be felled. In order to evaluate the accuracy of information
acquired through a smart phone, 90 Korean Pines (Pinus koraiensis) were randomly selected
from an artificial coniferous forest and 90 representative trees were randomly selected from a
natural mixed forest, and were measured using Haglof Vertex Laser Hypsometer and caliper and
the results were compared. Comparison showed significant result at 95% level and a very high
average correlation of 0.972 for both tree height and DBH. In terms of DBH, average error was
0.6745 cm and 1.0139 cm for artificial coniferous forest and natural mixed forest, respectively. On
the other hand, an average error of 0.6714 m and 1.3297 m for artificial coniferous forest and
natural mixed forest, respectively, was found for tree height.

Keywords: Augmented reality, Deep learning, Mask R—-CNN, Smartphone, Stem
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Growth Performance and Physiological Response of four Salix Species
with the Different Heavy Metal (Cd, Cr, Cu, Zn) Treatments

Wonwoo Cho'*, Taelim Kim!, Ji-Eun Lee’, Hoduck Kang®, Wiyoung Lee!
('Department of Forest Bioresources, National Institute of Forest Science,
’Department of Biological & Environmental Science, Dongguk University)
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Abstract: This study was carried to investigate the responses regarding four different heavy
metals of Cr, Cd, Cu and Zn as major contaminants under the soil conditions. Total 4 Salix
species were selected to do experimental studies containing two pure species and two hybrid
species. The 12-weeks grown seedlings in containers were treated with different concentrations
of 200ppm and 1,000ppm of Cr, Cd, Cu and Zn. After the treatments, tree growth rate,
photosynthesis rate and chrolophyll quantum efficiency were measured twice in greenhouse
conditions. Among four different Salix species, Salix kareensis x S. maximowiczii was shown
high value (0.776) with the treatment of Cu 200ppm growth rates (RHGR) were shown wide
values, whereas S. gracilistyla had the lowest value (0.120) with Cr 1,000ppm. It might be
interpreted by hybrid vigor effect with high environmental adaptability of natural crosses than
pure species. The photosynthesis ability was shown with high value (14.93+4.31) in Salix
kareensis x S. maximowiczii with Cu 200ppm treatment. Furthermore, the high value (39.92+7.35)
in treatment of Zn 200ppm. The chlorophyll quantum efficiency (Fv/Fm) was shown with the
highest value (0.839) at the treatment of Zn 1,000ppm in Salix kareensis % S. maximowiczii. As
a result, It assumed that the hybrid than pure species of Salix recommended to be applicable for
phytoremediation to minimize heavy metal contamination in soil.
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Quantifying the Effect of Seasonal PM.; on Forest Productivity

—Negative in winter vs. positive in summer-—

Hojin Lee"”, Jihyeon Jeon', Minsu Lee', Hyun Seok Kim'**?

('Department of Forest Sciences, Seoul National University,
’Interdisciplinary Program in Agricultural and Forest Meteorology, Seoul National University,
*National Center for AgroMeteorology,

‘Research Institute for Agriculture and Life Sciences, Seoul National University)
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Abstract: Forests are a solution for fine dust reduction because of foliar dust absorption and
adsorption. However, the study on the fine dust impact on forests is still insufficient. This study
analyzed the effect of seasonal fine dust concentration on forest productivity. The measurements
of PMss concentrations and net ecosystem productivity (NEP) were conducted using laser
particle counters and eddy covariance system at Korean pine and oak stands on Taehwa
Research Forest of Seoul National University from 2018 to 2019. In summer, increase in PMss
concentrations enhanced NEP at both stands by increase in diffuse light, but in spring, autumn,
and winter, it decreased both diffuse light and NEP. It is thought that increased BVOCs
emissions from forests in summer raised the proportion of organic carbon (OC) that typically
scatters light, while use of fossil fuels in winter for heating raised the proportion of
light-absorbing black carbon (BC) or elemental carbon (EC). This study suggests that the
impact of PMss on forest productivity may vary depending on the source of fine dust.
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Remotely sensed data-based estimation on the relationship between
urban forest and concentration of ambient particulate matter over

urban forest in Seoul, South Korea

Peter Sang-Hoon Lee”, Jiveon Oh
(Department of Urban & Regional Development, Hanyang University)
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Aow FoHErTt & AFNAE AES dAFSE Landsat 8 1Y EAEZTE ALtE oo2&
3ot Zol(AOD)SE Ao =AU7ISA RN FhE MAdA FEE Hluste] vAUA FE
FASAL, dHENFRE 25 F5, T, 752 AEEAY EAseREH AdE TR =
Al vAEA Akl tigk JFHAE FESAT =X AIsF AFA SHe VEeR
MARA FEEIE AT 5 ATE Soto] mAWA e RUE Y &l g adls
& F7H ez BEste] vAwA T NS FEAT LA T

Abstract: Due to the recent issue of particulate matter (PM) in South Korea, it is required to
develop and employ diverse methodology for resolving the problem. As collecting data over
urban forest where there is relatively low population is very limited, remote sensing technology
could be considered highly effective. In this study, Landsat 8 imagery was used to compute
aerosol optical depth (AOD) and estimate PM concentration using temperature, relative humidity,
wind direction and velocity as input parameters in addition to AOD. The result was compared
with ground truth of PM from 25 Air Quality Monitoring Stations across Seoul. Buffer for
dividing spatial distance was employed to identify the impact range of urban forest on PM
mitigation. Size in area and topology were used as factors regarding PM mitigation. To develop
a useful regression model for PM, it is necessary to examine diverse environmental factors in

relation to PM mitigation.
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The Reduction Analysis of Particulate Matter at Urban Forests near
Pollutant Sources with Forest PM Monitoring Nets

Taehee Kim®, Yoo Sin Yee, Yeo Jacho, Choi Sumin, Chan Ryul Park, Cho Jae Hyoung
(Urban Forests Research Center, National Institute of Forest Science)

Lok PP TAEATFAEE A vAHA ARaasE BAsy] s A ul AR
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Atk 2 Ao Hud ALY gEEAE FP0 At A9 AT dE5Ed 7 v A
JHOE AZTL AMATEAZHE J&S W glon 7T QA =g wAdowzRE JIgs wb
= Al&ol AAHE mAEA FAGULS AlE AR AE SF5E AT FAAYG 3AHelH o
A Ao 20209 FSE v AHA FRHE B RS wf AlE AYEA Y 19 F rAdA] =
= 3281mg/m’, A gkEEe] mMHA FE7F 2823mg/m', Alst FAAY wAHMA FE=7F 313.3mg/
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mE AlS gFEo] 7 A vEtgen Fd v 14%°] AR A don FAAGE &
A9 div] 5% WA JERsth v AEES DAY ERodYeRRE FHoR &2 50m,
150m A A st AFdE Al s o 2 e AU Az F vAWUA Y vE
7} 215.1mg/m’, M@ E e 50moll Al 207.1mg/m, AA ™ b 9ol 150m A Fol A= 220.6mg/m &
=0 TAFAA HE B2 FEE B AHE mAwA SA4Y AR Ala Ay A E e d
b A59mg/m' o] M AAAE FRo] F% ASs & 7 A, UF i
DA HAZ A7F 80mg/m F5dt= Aoz Jehgth Age o9

stal 7] F WAHAE Azske s gl

Abstract: The Urban Forest Research Center of the National Forest Research Institute has
established the “Forest PM Monitoring Net(FPMNets)” to analyze the effect of reducing
Particulate matter(PM) in forests. The FPMNets uses EDM #3656 SVC equipment(Grimm Co.
Germany) to monitor the concentration of PM in the atmosphere and provide information to the
people every 10 minutes. We analyzed traits and reduction effects of PM at urban forests near
pollutant sources. Pollutant’s source was industrial complex at Siheung Buffer Forests(SBF), and
highway road at Giheung Gomae Experimental Forests(GGEF). In SBF site, annual total PM
concentration in Siheung Industrial Complex was 328.1mg/m’, Siheung Buffer Forest was 282.3mg/m’,
and the Siheung Residential Area was 313.3mg/m’. In GGEF site, total annual concentration of PM
on the measuring net adjacent to the road was 215.1mg/m’, 50m site at the center of the test forest
was 207.1mg/m’, and 220.6mg/m’ at the outermost point of the test forest. We compared the FPMNets
monitoring data, SBF site showed that trees absorbed 459mg/m’ of PM annually, and GGEF site
absorbed 8.0mg/m' of PM from highway pollutants annually. It was confirmed that urban forests
absorbed the inflow of pollutants from sources and reduce fine dust in the atmosphere

Keywords: Forest PM Monitoring Nets(FPMNets), Particulate matter, Urban forest
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A Study on Deterioration Satus on the Forest Trails in the Seonjaryeong
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('Department of Forest Welfare, National Institute of Forest Science,
’Forest Environment & GeoSpatial Technology Research Institute)
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Abstract: The purpose of this study was to materialize the quantitative data by damage grade
of trail and to prepare the standards for the method. We investigated physical and deterioration
characteristics of Seonjaryeong forest trail(4.3km). As a result, there were six types of damage
including soil erosion, trail width expansion, and combined damage was the highest at
1.28km(29.8%). The soil erosion depth and soil hardness were higher in the hill-side than in the
ridge, and the average soil hardness was lower. There was a correlation that higher slope of
trail, the higher damage grade. The average soil erosion depth was 12.9cm and cross section
area(CSA) was 14.6cr. The average soil hardness were 11.1kg/cr and 19.4mm, and there were
significantly differences between the damage grades and the surface positions according to the
survey method. The results of this study was expected to be useful in assessing the damage
grade of forest trail in the future.

Keywords: Forest trail, Soil survey methodology, Trail degradation, Seonjaryeong
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Design and Evaluation of Japanese Larch (Larix kaempferi)
Seed Orchard using ONA and FG model

Hye-In Kang®, Kyungmi Lee, Jeongho Song
(Department of Forest Bio-resources, National Institute of Forest Sciences)
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Abstract: In seed orchard, in order to minimize inbreeding, the genetically close clones should
be placed in an appropriate distance. In this study, a Japanese larch seed orchard was designed
using Optimal Neighborhood Algorithm (ONA) and FG model (so-far-so-good), and the
characteristics of the genetic composition were compared with the conventional and randomly
redesigned seed orchard. For the design of the seed orchard using ONA and FG model, 945
ramets of 64 clones with the identical composition to the existing seed orchard were targeted. In
addition, the minimum distance among ramets (d;,), the variance of the number of adjacent
clones (02;,), and the summation of adjacent coancestry (Fnn) were used as the indicators of
inbreeding for evaluation. In all three indicators, ONA and FG model showed lower values than
the average of the randomly arranged seed orchard or showed little difference within error
range. As the result of comparison between ONA and FG model, ONA showed lower values in
all indicators. Therefore, we concluded that the ONA model was more suitable for the design of
Japanese larch seed orchard than FG model. ONA model could be applied to the design of seed
orchard for advanced generations.

Keywords: Seed orchard, ONA model, FG model, Japanese larch
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Development of Superior Seed Production Model through the Analysis of
Cone and Seed Characteristics in a Seed Orchard of Pinus koraiensis

Ye-ji Kim", Ji-min Park, Da-eun Gu, Yeoungkon Woo, Kyu-suk Kang
(Department of Agriculture, Forestry and Bioresources, Seoul National University)
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et A 28 - FEE, 7 2 73 Ak did ddBAHEA AR 20199
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Abstract: The purposes of this study were to estimate genetic characteristics of stobilus,
conelet and cone production and to develop and continuously utilize linear cone collection model
in a clonal seed orchard of Korean pine (Pinus kokraiensis). The production of strobili, conelets
and cones per clone was investigated for three consecutive years (2018~2020) to analyze the
genetic variation of cone and seed characteristics. The effective population size was estimated
and parental balance curve was drawn to estimate fertility variation among clones. The status of
cone and seed production was figured out through cone analysis. Then, the linear cone collection
model was proposed to collect cones from selected ramets and/or clones (families) showing
excellent growth and seed production based on filled seed production and clonal general
combining ability.

Keywords: Pinus koraiensis, 1.5 generation seed orchard, reproductive variation, genetic
diversity, cone analysis, linear cone collection
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Implications of Forests in North Korea’s 8th Party Conference

Sam un Oh*, Eun-Hee Kim, A-Ram Yang
(Division of Global Forestry, National Institute of Forest Science)
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Abstract: This study aims to find out the direction of response in the forest sector through
analysis of the 8th Party Congress, an important schedule for North Korea's future plans, along
with its evaluation over the past five years. Despite the fact that Chairman Kim Jong-un’s goal
over the past five years has fallen far short in almost all sectors, the forest sector is considered
a major achievement, drawing attention. The forest sector accounted for the sixth out of 12
detailed areas in the economic sector. In particular, the forest sector was the only one mentioned
in the forest sector compared to other sectors, and results were presented through specific
figures. It was also evaluated that related capabilities and means were prepared. In the next
five-year plan, there are three main things related to the forest sector. A Ensuring forestry
productivity and creating forests A Investigating and responding to the overall status of forests
and ecological environments A Plans to boost tourism such as the Geumgangsan and Birobong
mountainous tourist zones. Considering North Korea's five-year plan to deal with forest-related
land management and Mt. Kumgang tourism, a wide cooperation plan and response strategy are
needed in areas linked to forests in inter-Korean forest cooperation.

Keywords: golden mountain, North Korea, North Korean Forest, North Korea's 8th Party
Conference, inter—-Korean forest cooperation
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A study on selection of sites for agroforestry in North Korea by using

the Restoration Opportunities Mapping Method

Sohee Park®, A-Ram Yang, Joongbin Lim, Eun-hee Kim
(Division of Global Forestry, National Institute of Forest Science)
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Abstract: Agroforestry is one of the main agendas of the 2018 inter-Korean forest cooperation
sub—meeting, which has been promoted in North Korea since 2003. Therefore, this study was
conducted to select target sites for agroforestry based on the Restoration Opportunities
Assessment Methodology (ROAM) considering the geographical environment and ecological
characteristics of North Korea. Based on the ecological geographic map (4 zones, 13 regions, 39
districts) of North Korea, three districts (Yangdeok-Hoechang, Yeonan-Baecheon, and
Tongcheon-Goseong  districts) were selected first. First, the area with high restoration
opportunities in each district was extracted using the Restoration Opportunities Mapping Method
by ROAM with land degradation, soil erosion depth, and distance from roads and residential
areas. After that, the target sites for agroforestry were classified into short-term and long-term
according to the period of management. The target sites were extracted and visualized using
ArcMap with Google Earth. The result of the area was 1.85% (9,185 ha) in Yangdeok-Hoechang
district, 0.19% (791 ha) in Yeonan-Baecheon district, and 0.80% (1,889 ha) in
Tongcheon-Goseong district. The target sites for agroforestry derived from this study will be
used to analyze and evaluate profitability by scenario based on ROAM, and to develop a suitable

agroforestry model.

Keywords: agroforestry, ecological geographic map, North Korea, ROAM
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Development of CRISPR/Cas9-mediated knockout of
Caffeoy!l shikimate esterase 1 in hybrid poplar

Hyun A Jang®, Eun-kyung Bae Su-Jin Park, Young-Im Choi

(Department of Forest Resources, National Institute of Forest Science)
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Abstract: Due to climate change caused by fossil fuel use, dependence on oil needs to be
reduced. Woody biomass especially is being evaluated as an eco—friendly alternative energy
resource. Therefore, it is possible to increase the efficiency of using woody biomass by
controlling the content of non-degradable lignin, which accounts for about 30% of woody
components. In this study, we tried to develop lignin reduction hybrid poplar by knocking out
the Cdffeoyl shikimate esterase (CSE) gene that acts on the lignin biosynthesis pathway in
plants using CRISPR/Cas9 system. A guide RNA vector was constructed in the second exon of
CSEI, isolated using the published nucleotide sequence of the black cottonwood (Populus
thrichocarpa). Total of 30 regenerated plants were obtained by introducing them into hybrid
poplar (P. alba x P. glandulosa). Among them, insertions and deletions of 1 bp to 2 bp in target
sites of 3 lines of PagCSEI-sgZ2-1, —-16, and -28 were confirmed. They reduced lignin by up to
10.6% and increased saccharification efficiency by up to 25.3% compared to wild type.
Interestingly, in plants with reduced lignin, there was no specific reduction in growth. Therefore,
it 1s expected that the production of industrially available woody biomass can increase efficiently.
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Suggestion of Proper Watering Technique for Reduction of
Forest Fire Damage Through a Case Study of
Forest Fire Transition Field Experiment

Ye-Eun Lee", Chun Geun Kwon, Sung Yong Kim, Sun Joo Lee, Cheol An Bang, Kyung Won Seo
(Division of Forst Disaster Management, National Institute of Forest Service)
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Abstract: It is urgent to establish the effective research and policy related to forest fires
resulted from building fires for minimization of fire damage, but it is insufficient in korea. In
this study, we were going to prepare the basic data of study through full-scaled fire simulation
for minimization of forest fires caused by building fires. According to the results of this study,
spotting distance of OSB plywood facility fires was measured 6m, and spotting distance by wind
speed was predicted that when wind speed is bm/s, the spotting distance is estimated to be
13m, and when wind speed is 10m/s, the spotting distance is estimated to be 20m. This study
revealed that spotting distance of direct stream was measured 12.9m, and that of spray stream
was measured 7.2m. we confirmed that In the case of direct stream, as the facility collapses due
to water pressure, the size and distance of spotting increased. As a result, when applying the
spray stream, it is predicted that the spotting distance will decrease by 44.296, the size is 58.7%,
the amount of that is 84.79, and the possibility of ignition is reduced by 10.0% compared to the
direct stream. Accordingly, it is considered reasonable to apply the spray stream when
extinguishing a building fires in WUI for reducing the transition of forest fires from building
fires.
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Identification of tree species composing “larch plywood” by
DNA extraction, PCR and metabarcoding
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(‘Department of Resources, Kongju National University,
“Division of Forest Bioinformation, National Institutue of Forest Science,
Division of Timber Engineering, National Institute of Forest Science)
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Abstract: The production and trade of illegal wood is one of the reason of reducing forest
biological resources and disturbing the market price of wood. Recently, the efforts have been
made to identify wood species and origin by using DNA markers in order to prevent the
production and trade of illegal wood. However, in the case of wood products such as plywood, it
is difficult to obtain high—quality DNA due to the DNA extraction difficulty of wood itself and
the physical and chemical treatment applied to the manufacturing process. In this study, the
comparisons of DNA  extraction efficlency according to the concentration  of
PVP(polyvinylpyrrolidone) and PCR amplification success rate according to WGA(Whole Genome
Amplification) implement were performed on the wood products sold as “larch plywood”. In
addition, in order to identify the multiple species composing the plywood, metabarcoding analysis
using an ITS2 plant universal molecular marker was conducted. When PVP was added during
the DNA extraction process, the plywood DNA concentration(ng/ul) and the PCR success
rate(%) of the psbC region increased. There were no noticeable differences in the amplification
success rates(%) of only PCR and PCR after WGA implement. As a result of plywood DNA
metabarcoding analysis, 99% of the successfully identified reads were found to be contained in
genus Pinus, which was expected to be derived from the pine wood composing the most of the
rest except a part of the sample plywood.
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Fine particulate matter (PM,;) reduction capacities and their relation to

morphological and physiological traits in 13 landscaping tree species
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('"Department of Agriculture, Forestry and Bioresources, Seoul National University,
*Korea Expressway Corporation Research Institute,
*Research Institute of Agriculture and Life Sciences,
‘Interdisciplinary Program in Agricultural and Forest Meteorology,

°®National Center for Agro Meteorology)
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Abstract: With the increasing use of fossil fuels, fine particulate matter(PMss) is emerging as a
serious environmental problem worldwide. In this study, we quantified and compared the PMss
reduction capacities of 13 major landscaping tree species and analyzed the relationship between
the physical and physiological characteristics of each species and PM,s reduction. Results
showed that the amount of PM.5 reduction differed among species; reduction per leaf area was
the highest in Ginkgo biloba(0.127 + 0.024 ng cm-2) and the lowest in Pinus strobus(0.0072 +
0.0008 ug cm-2). Moreover, PM reduction by the broadleaf species(0.085 = 0.007 ng cm-2) was
approximately 9.4-fold that by the needleleaf species(0.009 + 0.001 pg cm-2). Correlation analysis
revealed that differences in PMs5 reduction were described by specific leaf area between species
(P = 0.004), and explained by the length of margin per leaf area among individual trees (P <
0.05). Additionally, reduction in PMas5 correlated with photosynthetic properties such as maximum
assimilation and carboxylation rates, indicating that PM.s is reduced not only by physical but
also by physiological processes(P < 0.001).
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Imbalance of International REDD+ Financial Supports and

Implication for Coordination

Dong-hwan Kim", Rachyun Kim, Myungkil Kim
(Division of Global Forestry, National Institute of Forest Science)
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Abstract: REDD+ has been anticipated to serve as a means for developing countries to achieve
their Nationally Determined Contributions and participate in global efforts for climate change
mitigation. To be acknowledged internationally, REDD+ activities are required to satisfy elements
of Warsaw REDD+ Framework, and international support is essential. International society
agreed to provide additional, predictable and adequate financial supports for developing countries
to catalyze REDD+ activities. The international supports, however, have been delivered
independently by various donors including developed countries and funds, which pursue their
own objectives. Allocation of financial supports for REDD+ became biased and fragmented, and
coordination of the support is in need. This study analyzes allocation and fragmentation of
bilateral and multilateral REDD+ financial supports, and provides implications for the
coordination. Status of international REDD+ financial supports from donors to recipient countries
between 2005 and 2019 were analyzed, and the fragmentation of the supports was measured by
applying a method proposed by OECD. More REDD+ support commitments were made through
bilateral channel. However, 31%of the bilateral supports were fragmented, which show potential
improvements. Generally, the aid fragmentation occurs when the recipient receive too small
supports from too many donors, however, the REDD+ support fragmentation was occurred
because too many donors focused in too small countries. To achieve global and national climate
target under the Paris Agreement regime, coordination of international supports, considering the
recipients’ national REDD+ phase and support accessibility, is required.

Keywords: NDC, REDD+, Paris Agreement, Aid fragmentation, Coordination
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Qualitative Outcome Evaluation
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Abstract: Korea has been evaluating Official Development Assistance(ODA) with five evaluation
criteria from Organization of Economic Cooperation and Development(OECD) DAC(Development
Assistance Committee). However, with the qualitative method, there are limitations in estimating
not only the efficiency of projects but also the environmental, social and economic impact. Thus,
to make accurate evaluation of environmental, social and economic impact of forestry ODA, this
study seeks adequate impact evaluation method for Korean forestry ODA. We have compared
propensity score matching, difference in difference, instrument variable methods which are
categorized as quasi-experimental methods and account for about 80% of forestry ODA impact
evaluation. Although evaluation methods vary depending on projects, propensity score matching
appeared to be the most proper method to evaluate forestry ODA in Korea. Since counterfactuals
have similar characteristics and tend to give unbiased impact, majority of forestry ODA applies
the evaluation method. From adopting impact evaluation system for forestry ODA in Korea, we
expect to assess project execution with objective perspectives and make improvements in ODA.

Keywords: Impact Evaluation, ODA, forestry, quasi—experimental method
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Clonal Stem Growth and Shoot Characteristics of Japanese Angelica
(Aralia elata (Miq.) Seem.) by Cutback

Jiae Seo”, Hanna Shin, Hae-Yun Kwon
(Division of Special Forest Products, National Institute of Forest Science)
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Abstract: Shoots of Japanese angelica (Aralia elata (Mig.) Seem.) are popular as a
representative food in the springtime. In order to harvest the larger and heavier ones with
increased yield, stem and shoot characteristics of a total of 16 clones were investigated after
annual cutback. Moreover, sequential cutback of five times from early May to mid June were
implemented to determine optimum time of cutback. As a result, the average number of stems
increased from 7.0£3.2 in 2019~2020 to 9.0£3.9 in 2020~2021, especially, the significant increases
were shown in CJ6, GC5 and CB1-8 clones. In the aspect of shoot characteristics after cutback,
shoot diameter increased from 12.6+1.8(mm)('19) to 16.3+1.8(mm)('20), and from 9.4+3.3(g)(’'19) to
22.2+57(g)(20) in shoot weight, respectively. In particular, shoot diameter of CB1-8 clone was
increased from 10.5+2.4(mm) to 19.4452(mm). Shoot weight of SC16 clone was heavier more than
three times from 10.1£5.3(g) to 34.6£10.6(g). According to cutback time, there were significant
differences in stem characteristics. Three factors, i.e., tree height, the number of epicormic shoot
and stem diameter under the terminal bud, were superior in the first cutback to other times and
showed 95.1+24.9(cm), 2.2+1.7 and 7.0+2.7(mm), respectively. Stem growth tended to worsen as the
cutback was delayed, therefore, cutting back shortly after shoot harvest is expected to be good
for increasing shoot quality and yield in the next year.

Keywords: cutback, Japanese angelica, shoot diameter, shoot weight, terminal bud
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Genotype and Provenance Identification of
Clones in a Clonal Seed Orchard of Abies nephrolepis
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('"Department of Agriculture, Forestry and Bioresources, Seoul National University,
“Forest Bioresources Department, National Institute of Forest Science)
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Abstract: Abies nephrolepis (Trautv.) Maxim, a subalpine conifer, is vulnerable to climate
change, so its population on the Korean Peninsula is decreasing. The seed orchard of A.
nephrolepis was established in Gyeonggi—do in 2005 with 156 ramets of 20 clones grafted from
plus trees of Odaesan and Chiaksan. The seed orchard can be used as an ex-situ conservation
unit or as a site for testing the adaptation characteristics of clones to climate change. We
observed the growth status of ramets and analyzed their genotypes. And for genotype
comparison, we investigated Odaesan and Chiaksan with the selection records of plus trees in
1996. The leaves of the 2 surviving plus trees and the surrounding trees were collected and
analyzed using 6 microsatellite markers. As a result of the analysis, it was confirmed that 91
ramets of 15 clones survived in the seed orchard. We inferred that 3 clones were from Odaesan
and 4 were from Chiaksan. The remaining 8 clones were unknown only by the current
experimental results. With this information, we revised the seed orchard map and assured that a

basic investigation such as genotyping is necessary before the experiment in a seed orchard.

Keywords: Abies nephrolepis, subalpine conifer, seed orchard, microsatellite marker,
genotyping

2

<) 2k slr] & A A (No. 2020185D10-2122-AA02)
o]
1



2021 Antst ZEshays| 0-0193

3 Wl %
(YA aotel EA& AT A, 2y sta Ay ae

Development of Walking Networks for Green Shelters based on the
Forest PM Monitoring—Net

Wanhyeok Park?, Chan-Ryul Park!, Dongha Song®, Sumin Choi!, Dongwook W. Ko’
('Urban Forests Research Center, National Institute of Forest Science,
’Department of Forest Resources, Kookmin University, 3Smarcle Co. Ltd.)

Lok b2 2020 7b4 20704 604 A o] WA A Sl
edelztel Aol webAd 374 SAHE 2deta Aok N SAHE

AT ™
w3 ArE WEstdv. 2ARAAW /el oz, el
o

o 2ddHE g, EAE, 39 58 3 Hl , T T8
&, EAVELE nARA S5 F9ste]l B Aol ZhAE Foldoh 100m A9 1T )
olHE 79 FAIE o83l Azol &l AT AE st BE= FH 9 10m oW €]
Aol FYFS FAste] BSFS U2 5u5S Folodih EXYE fEUE R Ado=
£ sl AFE Ae AEsdnh ARA Y Exe] dSH HolHE Fqetol - AHIL

=5ttt &5, SAUY 245 dHolHE rtew

ARA w5 Haw ot 4% JEYaS
52

1
>
)
2
f
ol
o
fru
oo
ofo
o
N
s

Abstract: The National Institute of Forest Science has established a PM(particulate matter)
monitoring net at 60 points in 20 stations by 2020. Each Monitoring station contains three
monitoring points depending on the distance from the pollutant source. In the area within 2 km
radius of each monitoring station, a walking network was developed to derive
“easy-breathing-pathway” and a “avoiding—heat-pathway” that can be a refuge during the period
of high concentration of PM and heat wave. The green/gray infrastructure, living population,
land cover, and topography were analyzed in the study area. School forests, urban forests, and
parks were set up as “green shelters”. Walking speed, living population and traffic volume near
the walkway, land cover, and the measured data of PM were synthesized to ranks weight value
to the walking score. Population data were allocated to buildings to create a living population
map. And the living population and traffic volume were summed up within 10 m around the
walkway. A low grade was given to high-value segments. The walking network that minimizes
the exposure of PM between green shelters was calculated by synthesizing the data measured
on the high PM concentration date.

Keywords: PM reduction, Public Awareness, Spatial Modeling, Urban Forests
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A Comparative Analysis of Site Environment and Management

Characteristics Between Designated and Non-designated Timber Forests
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Abstract: This study was conducted to comparatively analyze the site environment and
management characteristics of designated timber forests with non-designated timber forests in
South Korea. To this end, the site environmental characteristics, such as the ratio of artificial
forests, the status of species distribution, and the amount of timber resources, as well as the
management characteristics, such as forest road density and management activity records were
analyzed for the both forests. According to the results of the analysis, the ratio of artificial
forests in the designated timber forests was 18%, which is relatively higher than that of
artificial forests in non-designated timber forests of 15%. The area distribution of the major
coniferous species in the designated timber forest was followed by Pinus densiflora (25%), Larix
kaempferi (5%), and Pinus rigida (3%), while the distribution of coniferous species in the
non-designated timber forests was followed by Pinus densiflora (19%) and Pinus rigida (4%6).
The stand volume per ha in the designated timber forests is 166m°, which is approximately 6m?®
higher than the forest that is not designated as a timber forest. In addition, an analysis of the
management records in the national and private forests showed that more management activities
were conducted in the designated timber forests since the designation of timber forests in 2004.

Keywords: Designated Timber Forest, Non-designated Timber Forests, Site Environment,
Management Characteristics, Comparative Analysis



Estimation Formula Development to Examine the Motality of
Pinus densiflora after Surface Fire, for Establishment of

Restoration Plan for Forest Fire Damaged Area
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Abstract: The frequency and scale of forest fires have been increasing in Republic of Korea
(ROK), due to the climate change, causing the expansion of high-temperature zone with dry
environments. The 2,920 ha of forest area was damaged by 620 times of forest fires in 2020
alone. Forest fires are pointed out as a major cause of forest ecosystem destruction, followed by
habitat loss of animals and plants as well as human life affection. It is also attributed to
increased carbon emissions, biomass reduction, loss of timber, forestry resources, soil loss and
devastation. Currently, restoration is mainly conducted just by cutting down all the damaged
trees on the fire damaged sites. However, such a traditional method brings about 1) stronger
complaints of local residents against the logging of damaged trees (including seemingly intact
trees); 2) stronger requirements for forest ecosystem protections, including habitats and forest
soil; and for 3) cost reduction for afforestation projects, by maintaining less damaged trees or
trees showing high possibility of survival on the damaged sites. In this regard, for the purpose
of presenting scientific data in selecting trees to be cleared out or left on the forest fire
damaged sites, this study conducted a monitoring on the mortality rate of pine trees (Pinus
densiflora) on the damaged areas affected by forest fires, particularly with relatively weak
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intensity in Samcheok in Korea in 2017. Then the study analyzed the monitoring results using
the logistic regression model, with the factors of location, growth, and bark scorch and
determined the cause of pine death (Pinus densiflora), three years after the forest fire occurred
in Samcheok, Gangwon province, ROK. As a result, the model with Bark Scorch Index (BSI),
DBH and slope showed the highest predictive power (AUC=0.87). Through these models, the
study 1s expected to be used as an important scientific basis not only for determining the
treatment methods of fire damaged trees, but also for the establishment of effective restoration

plans.
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Evaluation of morphological, physiological, and biochemical traits for

assessing drought resistance in eleven tree species
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('‘Department of Agriculture, Forestry and Bioresources, Seoul National University,
’Research Institute for Agriculture and Life Sciences,
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Abstract: Drought resistance of tree species should be considered before their planting in the
field for maximum survival and conservation of natural habitats. Three different irrigation
regimes: control (100% precipitation), mild drought (40% reduction in precipitation), and severe
drought (80% reduction in precipitation) were applied to six gymnosperms and five angiosperm
species for two consecutive years and quantified the drought resistance index (Ry) based on root
collar diameter. The species with high drought resistance had high values of leaf mass per area
(LMA), photosynthetic rate (P,), and midday leaf water potential (%mp) and low values of
carbon isotopic discrimination (813C), flavonoid and polyphenol content, and superoxide
dismutase, and DPPH radical scavenging activity. The highly drought-resistant species had a
relatively less decrease in leaf size, P, and predawn leaf water potential (%p), and less increase

in 613C, abscisic acid, and sucrose content and LMA compared to the control. The interannual
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variation in stem diameter resistance index (AR was positively correlated with the species
hydroscope slope (isohydric and anisohydric). Japanese larch and Korean pine (isohydric) were
highly drought resistant, sawtooth oak and mono maple (anisohydric) were highly drought
susceptible, and East Asian white birch, East Asian ash, hinoki cypress, and Sargent cherry
were moderately drought resistant, whereas black pine, Korean red pine, and needle fir showed a
strong drought resistance. These findings will help in species selection for afforestation programs
and establishment of sustainable forests.

ARAL: BTGt A A2 7 A AT AFE A R&D AFE(2020185D10-2022-AA02)
A o] x| Po g S35,
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Temporal Changes of Bedload characteristics in Steep Mountain Rivers

KiHwan-Lee!”, Taro Uchida®, Hiroaki Izumivama®, Changwoo Lee!
('Division of Forest Disaster Management, National Institute of Forest Science, Korea
’Faculty of Life and Environmental Sciences, Tsukuba University, Japan
*National Institute for Land and Infrastructure Management, Japan)
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Abstract: The bedload transport is the primary factor in controlling the channel morphology and
sediment supply condition in the steep mountain rivers. The bedload measurement provides
practical information necessary to prevent sediment disasters in the fluvial system. Over the past
half-centenary, many studies have been conducted to explain sediment characteristics in
mountain rivers. However, there is still a lack of field observations to demonstrate the bedload
characteristic that responds variously to the change in catchment circumstances. We have
conducted continuous bedload observations using a hydrophone (Japanese pipe hydrophone) at the
Kamanashi River and its tributaries in the southern Alps, Japan. To examine the effect of
rainfall on bedload characteristics, the results were arranged by applying representative values,
e.g., total rainfall amount, total bedload discharge, specific bedload yield, and mean grain size, for
each rainfall event. The bedload discharge showed a significant correlation with the accumulated
rainfall amount for each event. Moreover, the bedload discharges significantly increased after
heavy rainstorms with a return period of >20 years. This enhancement of bedload transport rate
for a given rainfall event lasted for about one and two years in the studied catchments.
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Development and Application of an Framework to Assess Forest

Management Rate for Greenhouse Gas Accounting in the Forest Sector

Hee Han", Sun-Jeoung Lee, Jae-Soo Bae, Jong-Su Yim, Seong-Hyun Lee, Joung-Won You

(Division of Forest Industry, National Institute of Forest Science)
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Abstract: This study was conducted with the aim of developing and applying an framework to
assess forest management rate for greenhouse gas accounting in the forest sector. To this end,
the methods and procedures for analyzing accumulated management area since 1990 were
designed and the results of analysis were presented based on the available management records
of national, public, and private forests. As a result of applying the maximum practice area
method to the management activities, such as plantation and forest thinnings, the cumulative
management area without redundancy was approximately 1,690 thousand ha from 1990 to 2019.
The total forest management area including the area of forest lands for the public used was
3,365 thousand ha and the forest management rate was 53.4% compared to the total forest area
of 6,299 thousand ha in 2019. In addition, the forest management rate rose 1.49 points annually
from 2008 to 2019, the forest management rate is expected to be 68.8% in 2030 if the current

trend is maintained.

Keywords: Forest Management Rate, Forest Management Record, Greenhouse Gas
Accounting, Forest Sector, Maximum Practice Area Method
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Regional Differences of Long-term Changes in Korean Pine Forest Area

Eun-Sook Kim", Jong-Hwan Lim
(Division of Forest Ecology and Climate Change, National Institute of Forest Science)
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Abstract: Pine tree is a major forest tree species that occupies the largest area in Korean
forest. However, recently, pine forests have been replaced with broad-leaved forests such as oak
and also damaged by pests, forest fires, and physiological stress caused by abnormal climates.
Therefore, we need to accurately understand the characteristics and causes of these changes in
pine trees in order to manage pine forest effectively. In order to determine the characteristics of
pine forest area changes during about past 30 years, this study compared national forest type
maps of the early 1990s and the most recent forest type map. In addition, we extracted hot
spots with intensive changes in pine forest loss or gain. As a result, pine forests of Jeonnam
showed the greatest decline, pine forests of Gangwon also decreased, and that of Gyeongbuk
increased. The loss rate of pine forest area in Jeonnam was 30.9% and that of Gangwon was
15.8%. In addition, the southwestern part of Jeonnam and the southwestern or eastern coast
parts of Gangwon were extracted as hot spots of intensive pine forest loss. These hot spot
information can be used as important basic information to identify key factors of pine forest

change.
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Identifying and extracting key features from bark images of
42 tree species using convolutional neural networks and

class activation mapping
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(*Program in Forest Environmental Sciences, Seoul National University,
Interdisciplinary Program in Agricultural and Forest Meteorology, Seoul National University,
Institute of Future Environmental and Forest Resources, Seoul National University,
“National Center for Agro Meteorology)
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Abstract: Among the various organisms that can be used for the classification of trees, the
bark has the advantage of being relatively easy to access and possesses less change according
to the season. Consequently, machine learning-based research that only utilize bark images to
identify trees is increasing recently. In previous studies, the bark classification accuracy have
been achieved over 90% for 22 to 53 tree species, indicating the better performance of machines
than humans. However, the features that machines utilized for classifying bark images with
complex textures remain veiled. The machine learning algorithm mainly used in the previous
studies is convolutional neural network (CNN) that shows superior performance in image
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processing and classification. Despite the superior performances that CNNs show, fundamental
characteristic as a ‘black-box’ hinder us from inspecting the detail inside CNNs. However, with
the invention of the Class Activation Mapping (CAM) methods, which has been actively
researched recently, it is possible to grasp the area where the CNN ‘pays attention’ for each
prediction results. In this study, the state-of-the—art CNNs where trained and tested in a novel
method, and CAM techniques were applied to introduce a identification key using bark image
features. For CAM methods, Grad-CAM and Grad-CAM++, which can be applied to all general
CNNs without Global Average Pooling layer were adopted and applied to EfficientNetB7 and
VGG-16 models. Both the EfficientNetB7 and VGG-16 models achieved the highest accuracy of
92% after more than 70 epochs. The CAM technique was applied to these two models, and
hand-crafted image features were calculated for the extracted regions, and the identification keys
were derived by re-classifying them using the decision tree algorithm.
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Quality changes of oak mushroom (Lentinus edodes) sealed with

various film during cold storage

Hyowon Park®, Chul-Woo Kim, Rhim Ryoo, Uk Lee

(Division of Forest Special Products, National Institute of Forest Science)

Abstract: Oak mushroom, which grows on oak trees and has a medium brown color with an
umbrella—shaped cap is one of the most popular edible mushroom in Korea. Since mushrooms
are fast respiring, and start deterioration immediately after harvest, extension of postharvest
storage while preserving product quality would be beneficial for mushroom industry as well as
consumers. The aim of the present study was to evaluate the influence of various film
packaging on quality and sensory characteristics of oak mushrooms. Mushrooms were packed
with 6 fruit per each container and then sealed with three types microperforated films, which
have different oxygen transmission rate (OTR) [A; control (PET), B; 5000 cc - m” - day - atm,
C; 20,000 cc - m? - day - atm, D; 80,000 cc * m 2~ day - atml], and stored at 3+1 °C for 28 days.
The concentration of CO, inside each container was 0.2, 21.2, 16.3 and 10.1%6, respectively, which
remained lower as the OTR was higher during storage. Weight loss of A (control) rapidly
increased to 14.7%, while B-D treatments showed 0.8, 0.8 and 1.4% after 17 days of storage.
Browning index in A showed continuously higher value than every type of perforated films
(B-D) during storage period. In sensory evaluation, especially off-odor index (0-10) was
significantly decreased to 6.9 on B and 7.7 on C while 92 on D after 10 days of storage.
Marketability of mushroom, which includes appearance, texture, off-odor and overall preference
index was maintained 6 days for A and B, 8 days for C and 13 days for D. These results
demonstrated that 1) mushroom avoids PET container due to prevent weight loss and color
changes, 2) the OTR affects a significant effect on the quality and sensory of oak mushroom
and 3) sealing with lower OTR films accumulates CO: in the mushroom during storage, which
leads to loss of quality due to off-odor. In short, film D prolong marketability for 5 days
compared to A. To preserve optimum quality of oak mushroom, using 80,000 cc * m 2 - day + atm
film was recommended for sealing package.

Keywords: modified atmosphere packaging, microperforated film, oak mushroom, storage,
weight loss
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Estimates of non-timber forest product(NTFP) output through the
creation of specialized reforestation complex in national forests
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Abstract: Recently, the public’s interest and demand for migration to mountain villages has been
increasing, and the Korea Forest Service is implementing various support policies to revitalize
the mountain village economy. As a result, the government is attempting to manage national
forests to support the revitalization of mountain villages by utilizing forest resources of national
forests, which have been the center of conservation. The Pyeongchang National Forest office
selected special broadleaf trees (such as Pyrus ussuriensis, Tilia amurensis, Sorbus commixta,
Kalopanax pictus etc.) considering locality, geographical characteristics, and marketability, and
established a plan to create a specialized forest complex of about 120ha. Each species has an
area of 50.7 ha of Pyrus ussuriensis, 32.6 ha of Tilia amurensis, 24.9 ha of Sorbus commixta,
and 126 ha of Kalopanax pictus. As a result, the production capacity of non-timber forest
product was estimated at 140 tons/year for Pyrus ussuriensis fruits, 40 liters/year for Tilia
amurensis honey, 56 tons/year for Sorbus commixta berries, and 7.6 tons/year for Kalopanax
pictus sprouts. The total non-timber forest products output is estimated to be 52 billion won
(until 2076), and the annual products output is estimated to be 1 billion won.
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Effects of mulching treatment with forest by—products, pine cones

(Pinus koraiensis) and Pinus densiflora Needle on Blueberry cultivation

Gyeong Ju Jang®, Eun Ju Cheong
(Department of forest resources, Kangwon National University)
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Abstract: The blueberry is a beneficial forest fruit that has been selected as a superfood. As a
result, various varieties are imported and grown in Korea. Since blueberries grow well in acid
soil, farmers use imported peat moss or sulfur with low pH. Peatmoss is expensive to use for a
large area, so relatively inexpensive sulfur is often used. However, if used continuously, there is
a negative impact on the soil and aquatic ecosystem. In response, farmers often use pine cones,
pine needles, and other forest byproducts as alternatives. There is research on pine needles’
effect, but no scientific basis has been found for the effect of pine cones. Therefore, we
investigated the effect on plant growth by mulching shredded pine cones to blueberries and
comparing them with sulfur and pine needles. Five treatments, i.e., no treatment (control),
shredded pinecone, shredded pinecone with sulfur, sulfur only, pine needles were applied in the
soil. We measured plant growth(height, width, leaf size), inorganic components of leaves, soil
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chemistry, and plant physiological properties such as chlorophyll content and chlorophyll
fluorescence at 5 months of cultivation from the treatments. The soil pH was the highest in
control(5.86), pine needles and sulfur treatment were lower in the range of 4.49-4.86, and pine
needles(5.16) were slightly higher than pine needles and sulfur. The blueberry—-absorbed form of
nitrogen, NH, (ppm), was the lowest in pine cone and sulfur(9.5), followed by sulfur(11.5), pine
needles(12.6), pine cones(18.5), and control(35.3). The height of trees was similar in sulfur, pine
needle, and pine cone treatment, while the width of the tree was the widest in the pine needle
treatment and the narrowest in the pine cone treatment. The leaf size was the smallest in
control, and the results of the other four were similar. The inorganic content of leaves of control
and sulfur treatment was different from the other three treatments. The leaves chlorophyll
content was the highest in sulfur treatment, followed by pine cones+sulfur, control, pine cones,
and pine needles. Meanwhile, the maximum quantum yield of leaves was significantly lower in
sulfur and pine needle treatment. While sulfur and pine needle treatment promoted plants’
growth, sulfur only treatment made plants growing late summer in August and September,
which may cause frost damage of new shoots. The growth of plants on pine cones only and
pine cone plus sulfur treatment had a moderate effect. There were no statistically significant
differences among the treatments except control, which suggests pine cone mulching would
positively affect blueberry growth.

Keywords: Blueberry, forest by-product, Pine cone, Pine needle, Sulfur, mulching treatment
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The Change of The Abies nephrolepis

Population around Daecheong of Seoraksan Mountain

Jeongwoo Han', Hojin Kim', Jeongeun Lee!, Jonghwan Lim?
Sungcheol Jung? Chungweon Yun'
('"Department of Forest Science, Kongju National University,

“Division of Forest Ecology and Climate Change, National Institute of Forest Science)
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Abstract: This study was conducted to identify the dynamics of Abies nephrolepis in the
subalpine evergreen coniferous forest of Seoraksan Mountain. The data were collected from
March to October in 2016, 2018 and 2020 for 27 monitoring plots. The number of dead tree
individuals of A. nephrolepis have increased to 32 stems/ha, 47 stems/ha, 68 stems/ha in the
order of 16-18-20", and the average annual motality rate increased to 1.73% 16-18 and 2.50%
18-20". In the DBH class distribution, the number of A. nephrolepis of 2-10cm decreased from
281 stems/ha in 2016 to 267 stems/ha in 2020. It was found that the importance value of the A.
nephrolepis by height decreased in all altitude classes except 1,400-1,500 m. Among the health
status of the species, AS decreased from 447 stems/ha in 2016 to 412 stems/ha in 2020, and the
dead trees have increased in all types(DS, DL and DB) except DF. A. nephrolepis seedlings
have increased at most class. The results of this study continue to show a decrease in Abies
nephrolepis except for seedlings. Therefore, it was determined that continuous monitoring will be
necessary in the future to observe the growth status of seedling that can sustainably maintain
the A. nephrolepis population.
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Forest Vegetation Classification in the

uksimnyeong-Cheonwangbong Section of the Baekdudaegan

Jeongeun Lee', Hojin Kim!, Jeongwoo Han', Juhyeon Song?,
Hyunje Cho®, Wangeun Park®, Chungweon Yun!
('Department of Forest Science, Kongju National University,
’Forest Restoration Support Division, Baekdudaegan National Arboretum,

SNature and Forest Research Institute, "Division of Forest Science, Kangwon National University)
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Abstract: The Baekdudaegan has known as a core ecological axis of the Korean Peninsula,
which contains rich and diverse species and its distance is about 683 Kkilometers from
Hyangrobong to Cheonwangbong of Mt. Jirisan. The Yuksimnyeong-Cheonwangbong section
belongs to the most southern part of the region. Mt. Jirisan especially occurs various vegetation
types depending on geographical characteristics. The purpose of this study is to investigate the
actual vegetation status at Yuksimnyeong-Cheonwangbong section of the Baekdudaegan and to
provide th basic data for systematic conservation and management in the future through the
classification of forest vegetation types. A vegetation survey was conducted with 373 plots from
June to October 2020. As a result, vegetation was classified as Quercus mongolica community
group that divided into four communities such as Abies koreana community, Pinus densiflora
community, Lindera erythrocarpa community and . mongolica typical community. A. koreana
community was subdivided into Picea jezoensis group, Geranium thunbergii group,
Rhododendron tschonoskii group and A. koreana typicla group. P. densiflora community was
also divided into L. erythrocarpa group and P. densiflora typicla group. P. jezoensis group was
divided to Rhododendron tschonoskii subgroup and P. jezoensis typicla subgroup. In conclusion,
it was considered that management plan for the distinctive forest vegetation such as subalpine
vegetation and grass or herb vegetation of montane zone should be urgently prepared to
preserve the ecosystem.
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Stand Characteristic of Larix kaempferi Forest Vegetation at

Aggregated Retention Harvest Area in Pyeongchang—Gun

Hojin Kim"*, Jeongeun Lee!, Jeongwoo Han',
Seophyun Kim? Junmo Jung®, Chungweon Yun'
('"Department of Forest Science, Kongju National University,

“Forest Technology and Management Research Center, National Institute of Forest Science)
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Abstract: This study was carried out to provide ecological information by identifying the stand
characteristic struture of Larix kaempferi forest vegetation(deforestation area, forest influence
area, pacth area, forest region) for aggregated retention harvest in Mt. Nambyeongsan,
Pyeongchang-Gun. Data were collected by 54 quadrates through Braun-Blanquet vegetation
survey method from July in 2020, which were analyzed importance value, species diversity,
similarity index and DCA. As a result, the importance value of vine species was higher in
deforestation area and forest influence area. As for species diversity, forest region showed the
highest as 2.419, and forest influence area was the lowest as 2.171. As for similarity index, that
of between forest region and pacth area was the highest as 0.723, and that between pacth area
and forest influence area was the lowest at 0.658, those results were similar to DCA results. In
conclusion, species diversity in the initial stage after aggregated retention harvest could
temporally show higher value, it was difficult to give them an ecologically specific meaning. And
it was considered that long-term monitoring could be necessary to accumulate the ecological
information of aggregated retention harvest.
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Developing Site Index Equation Based on Topography and
Soil Factors for Pinus densiflora Stand in Jeolla—do

Eun-seong Lee, Hee-Jung Park!, 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 develop site index estimation equation with high
precision for Pinus densiflora stand in Jeolla-do, by considering topography and soil factors,
based on the data of Pinus densiflora stand(654 plots) in Jeolla-do investigated in 2016
customized afforestation map(1:5,000) production project. Gompertz equation was used to develop
height growth model, which is required for the development of site index estimation equation.
Topography and soil factors considered in the study were altitude height, slope, orienstation
bearing, parent rock, topography, location of slope, form of slope, soil depth, dry/wet condition,
soil class and soil type(X1-X11). Highly influential factors of rank 1, 2 and 3 were selected
using Random Forest analysis and added to the Gompertz equation as independent variables.
Based on the MSE and SSE statistics, the equation, H=15.87 « exp(—(0.8177-0.0494 « X11-0.056 «
X4-0.0612 « X6) » exp(-0.0181 « age)), which includes soil type, parent rock and location of slope,

was derived to be the most appropriate site index estimation equation for Pinus densiflora stand
in Jeolla—do.

Keywords: Pinus densiflora, Jeolla—do, Site index estimation equation
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Effects of Bamboo Forest Density Control on the

Characteristics of Bamboo Shoot Formation

Jun—-Hyuck Yoon, Hyeong-Guk Jeon®, Eun-Ji Bae, Yeong-Mo Son
(Forest Biomaterials Research Center, National Institute of Forest Science)
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Abstract: This study analyzed the effects of controlling spread and controlling stand density for
maintaining healthy bamboo forests through the application of forestry management techniques to
reduce the spread of neglected bamboo forests due to devastation. In order to analyze the
characteristics of bamboo shoots according to the control of bamboo stand density, 7 plots,
including Geoje, Sacheon, Goseong, Jinju, and Hadong were classified into central area (100%
deforestation), spread area (100%, 50% deforestation), and control, and after one harvest, the
annual amount of bamboo shoots and the diameter of 1 year bamboo were measured. As a
result, concerning the amount of bamboo shoots, Phyllostachys pubescens and P. bambusoides
decreased until the second year after harvesting compared to before harvesting in the central
1009 deforestation area and spread 100% deforestation area; however, there was a tendency to
increase slightly in the fourth year after deforestation. In the spread 50% deforestation treatment
zone of the spread area of P. bambusoides, there was a tendency to decrease in the first year
after deforestation compared to before deforestation; however, the level was maintained at a
similar level in the second and third years after deforestation, and then decreased in the fourth
year after deforestation. With regards to bamboo diameter in the first year in P. bambusoides, in
the central 100% deforestation area and spread 100% deforestation treatment area the diameter
reduced or stayed at a similar level compared to before deforestation; however, a decline was
seen after the fourth year since deforestation. Moreover, in the case of the spread 50%

deforestation treatment area in the spread area, the diameter increased in the fourth year since
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deforestation. In the case of P. pubescens, there was no difference in the change in diameter of
1 year bamboo compared before and after deforestation. Regarding the amount of bamboo shoots
produced in each bamboo type, after deforestation treatment, the stand density decreased each
year and then slightly increased or stayed at a similar level in the third year, and it was found
that it was difficult to completely reduce the spread of bamboo through a single round of
deforestation treatment. Therefore, it is believed that it is necessary to implement forestry
grouping management techniques for each type of bamboo shoot for which annual and repeated
deforestation is applied.

Keywords: Bamboo forest, Density control, Bamboo shoot
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Classification of Types by Investigating the Actual Conditions of the

Spread Area due to the Devastation of Bamboo Forests

Hyeong-Guk Jeon", Jun—Hyuck Yoon, Eun-Ji Bae, Yeong-Mo Son

(Forest Biomaterials Research Center, National Institute of Forest Science)
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Abstract: Due to the decline in demand for bamboo products according to changes in the
industrial structure, most bamboo forests have been left unmanaged. As a result of devastation
of bamboo forests, damage 1s occurring to adjacent forests, rice paddies, fields, and residential
areas. As a response, this study conducted a stand survey on a total of 67 plots (54 private
forests, 13 national forests) in 5 regions including Sacheon, Hadong, Sancheong, Jinju, and Geoje
to classify the damage caused by the spread of bamboo. As a result, the types of spread of
bamboo forests in the surveyed areas were classified into six categories, namely, farmland,
cemetery, forest, roadside, structure, and waterside. In the case of private forests, farmland was
the highest at 38%, and cemetery at 24%. In the case of national forests, roadsides were the
highest at 33%, and forests at 22%. In order to identify the structure of bamboo forests by type
of spread, the characteristics of the spread area were investigated in each survey area. The
characteristics of bamboo forest were mountainous (84.7%), and the direction of spread was
81.4% toward the mountaintop. 74.6% of the total was not managed, and bamboo shoots were
harvested from a few bamboo forests. In addition, in 50-70% of all bamboo forests, crown
density was 64.4%, and there was no forest cultivation to maintain the proper stand density
through thinning and harvesting of bamboo shoots. It is judged that a study on a forestry
management plan that can maintain ecological sustainability based on the types of devastation
and spread of bamboo forests derived from this study and the results of forest-related
characteristics is necessary.

Keywords: Bamboo forest, Bamboo shoot, Devastation, Spread Area
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Anticancer Activity of Dried-Pericarp Water Extracts of
Camellia japonica L. Fermented with Aspergillus oryzae through
Regulation of IGFBP-2/mTOR Pathway in Head and

Neck Squamous Cell Carcinoma Cells

Eugene Cho, Da Hye Jeong, Hyo Eun Beak, Geon Ung Jo, Hyeon Seok Kim,
Chan Jin Oh, Jae kwang Kim, Hyoun Woo Kim"
(Jeollanamdo Forest Resources Research Institute)
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Abstract: This study aimed to investigate the anticancer activity of dried-pericarp water extract
of fermented C. japonicus (CJ). The dried-pericarp water extracts of CJ were fermented using
Aspergillus oryzae and Saccharomyces cerevisiae at 30°C and 35°C. The anticancer activities of
both water extracts fermented at 30°C and 35°C using A. oryzae against FaDu cells were
remarkably changed compared with unfermented dried—pericarp water extract of CJ, which has
no anticancer activity. Cleaved-PARP, caspase 3, and apoptotic cells stained with annexin V/PI
were significantly increased by treatment with A. oryzae extracts fermented at 30°C. The
insulin-like growth factor-binding protein 2 (IGFBP-2) protein level and mTOR phosphorylation
by A. oryzae fermented extracts (AOFE) were dramatically reduced, and the expression levels of
IGFBP-2 and phosphorylated mTOR were significantly increased depending on the glucose
concentrations in FaDu cells. These results suggested that the cell viabilities in AOFE were
restored as the glucose concentrations increased. Based on these results, the anticancer effect of
AQOFE was achieved through inhibition of the IGFBP-2/mTOR signaling pathway. These results
suggest that AOFE may be a potential treatment for head and neck cancer.
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Chemical and Biological Characterization of

Fermentation Extract from Cudrania tricuspidata Bureau

Geon-Ung Jo", Da-hye Jung, Da-in Kim, Hye-Onu Kim,
Bo-Mi Jeong, Chan-Jin Oh, Jae-Gwang Kim
(Jeonnam Forest Resources Research Institute)

89 FA Y (cudrania tricuspidate)= - Moraceae)ol 3t $-glyetel sofrlol x4
of F& FXotn dEFY G, 18 I ol EHAVF AT gl drh S L Ew et
A8 At o] & Ho] gtom FAES FEl 5% whd &S AAAA FudS T 3
g A s UElE AoE ddA . & dFdAE Sads PR

IH, g B2 BApzrl Bede whE HA 2agAzts gysazt s
I} 36A17F wE FZFE)|A Chlorogenic acid, Resveratrolo] 28] o] &F718S
ul =2k BXS 23] Asparagine, Aspartic acid 5 thd W37 98-S
g, dub, A 58 e 5 AFY IrE Bdste AEEE T aAgte mek shgo
4 th A g% GeatS o] &gk AF NEAl Ve e, BE2dY S 9
% sl 7lg & 4 s Zom AdHy F¢ HH AxF

Abstract: Cudrania tricuspidata belongs to Moraceae and is distributed mainly in Korea and
East Asia. It is known to be effective for diabetes, hypertension, and anticancer. Aspergillus
oryzae has long been used in industrial enzyme production and is known to produce unique
flavors and scents through enzyme action, indicating various physiological activities such as
antihypertension. In this study, it was intended to establish the optimal fermentation time by
inoculating Aspergillus oryzae into the leaves and fruits of the tree and the molecular structure
of polysaccharides and physiological active substances according to the fermentation time. As a
result, it was confirmed that Chlorogenic acid and Resveratrol were more than doubled in
36-hour fermentation extract. Amino acids are ingredients that express the flavor of food, such
as bitters, sweetness, and Savory taste, and the content changes over fermentation time
Therefore, it is believed that it can be expected to increase functional ingredients, increase
physiological activity, and increase productivity of forestry workers when developing products
using Aspergillus oryzae in the future, and it can be used as basic data for setting the optimal

manufacturing process in the future.
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Establishing Sustained Timber Production Plan by

Quercus species in National Forests

Hyun-Soo Kim®, Se-Ik Park, Sang-Hyun Lee

(Chonbuk National University Department of Forest Environmental Science)

8¢ B AFE B8 F-ATEAGY A IS Fdste TRHS udoR HEALte] vt
e HA EANMAYS FHEAT SARESANY] g ARAEAEA AT SRHAEA
o] FAUF-FE Mo, s Mds AEste] HAGFEd e EARNAL S 59
stk 2 Ay, AgIFREdYdLY FUEFE A 98717 2280 HANHY v A4
=5 50,1685, MAAYFHA 1,791.7hagl Alge] FHHAY. FEaFHAd L Fuirie A9
712F 98717F 25 HAAHY v FASE 976196, HAGFHA L 3486.4hagl Aol =
HAth ddaEHgd i FUFFe AT 9877 28FHH HALEHYE WY FASE
30,114.0, A 9w 4 2 1,0755hadl Age] FHEAL. AL FUFFe Ag7)zt
9R 717 2o ww AAMNHY wo] FASEE 378089, WAGFHA LS 1,350.3hael Algo] FHEA

2ow JALHY o FAASE 81,2685,

Abstract: This study formulates the optimum sustainable timber production plan for national
forests, which take a leading role for the management of public forests and private forests. The
target of the sustainable timber production was selected Quercus species by the national forest
station under the Western Regional Office of Forest Service; and then the timber harvest
schedule based on normal age was formulated by applying the concept of maturity. As results,
according to the schedule, the Quercus species in Jeongeup national forest station requires a
planned period of nine quarters, total maturity in its normal condition is 50,168.5, and its normal
age—class area is 1,791.7ha. The Quercus species in Muju national forest station requires a
planned period of nine quarters, total maturity in its normal condition is 97,619.6, and its normal
age—class area is 3,486.4ha. The Quercus species in Yeongam national forest station requires a
planned period of nine quarters, total maturity in its normal condition is 30,114.0, and its normal
age—class area is 1,075.5ha. The Quercus species in Suncheon national forest station requires a
planned period of nine quarters, total maturity in its normal condition is 37,808.9, and its normal
age—class area is 1,350.3ha, and the Quercus species in Hamyang national forest station requires
a planned period of nine quarters, total maturity in its normal condition is 81,2685, and its

normal age-class area is 2,902.3ha.

Keywords: national forests, Quercus species, maturity, normal forest
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Floristic study for Illim Mt. in Bosung—gun, Jeonnam province

Soonho Shin®, Chanjin Oh, Puri Bae
(JeollaNamdo Forest Resources Research Office)
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Abstract: Illim Mt.(446m) in Bosung-gun, Jeonnam province is the place where a lot of people
visit for the Korean Azalea Festival in the spring and where various natural learning programs
and forest recreations are served. This study is for establishing the floristic data of Illim Mt.
and the diverse mountains of the Jeonnam. The survey was conducted 16 times from March 31,
2020 to December 2, 2020. The 424 taxa consisting of 97 families, 271 genera, 382 species, 9
subspecies, 33 varieties were found through it and 681 plant specimen were collected. The 424
taxa made up 9.7 percent of the checklist of vascular plants in Korea by Korea National
Arboretum. Species composition of the 424 taxa consisted of 28 taxa(6.6%) of pteridophyte, 8
taxa(1.9%) of gymnosperm, 289 taxa(68.2%) of dicotyledon and 99 taxa(23.3%) of monocotyledon.
There were 13 taxa of the endemic plants and 4 taxa of the rare plants designated by the
Korea Forest Service. The floristic regional indicator plants by the Ministry of the Environment
found in this mountain were totally 57 taxa. Among them 42 taxa revealed the floristic degree
IV, 7 for floristic degree III, 6 for floristic degree II and 42 for floristic degree 1. In addition,
the invasive plants were identified as 29 taxa.

AAE: AT AR EAR AT AR R o] Fol
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Vegetation Structure and dynamics of Quercus acuta Forests in
Bogildo Island

Chang-Hun Park”

(Department of Forestry, Chonnam National University)
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Abstract: In order to provide basic data necessary for the conservation and management of
warm-temperate forest, a study was conducted from April to May 2019 on the Quercus acuta
forest in Bogil Island. This study was compared and analyzed with past data (1999) in order to
understand the dynamics of the Quercus acuta community, and it was conducted at a location
close to the past survey site. In order to understand the dynamics of the vegetation structure
over time, changes in density, height, diameter at breast height, basal area, species composition,
important values for each layer, forest soil characteristics, and distribution of number of an
individual by DBH were analyzed. And the correlation analysis of growth-location environment

was conducted.
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Species Composition of Abies nephrolepis forest from
South Korea to Manchuria, China

Byeong-Joo Park", Dong-Hyuk Lee?, Tae-Im Heo'!, Ji-Dong Kim!,
Jun-Woo Lee®, Hye-Jeong Lee!, Jun-Gi Byeon!
(‘Forest Bioresources Conservation Division, Baekdudaegan National Arboretum,
’Korea Institute of Arboretum Management,

Forest Restoration Division, Baekdudaegan National Arboretum)
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Abstract: Ecosystem components has been affected by huge climate changes. In addition, the
distribution of warm-temperate plants have been spread, but the distribution of cold-temperate
plants have been reduced. Therefore, researching on the distribution of species in accordance
with global environmental changes is important, and it is need to conserve for endangered
species. Monitoring is required due to decreasing the habitat of coniferous species in alpine
regions. Khingan fir, Abies nephrolepis, a representative sub-alpine coniferous tree in South
Korea, is distributed worldwide in Korea, Manchuria, China, and Siberia. It is recognized as a
species vulnerable to climate change because it is listed as LC (Least Concern) in the IUCN
redlist. Regarding the population structure of A. nephrolepis community, It is necessary for
analyzing wide habitat. Therefore, this study is attempted to analyze community structure for
ecological approach of A. nephrolepis forests from South Korea to Manchuria in China.
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Adventitious shoot and root induction from

mature zygotic embryo in Pinus strobus

Na Nyum Lee", Yong Wook Kim!, Tae Dong Kim!, Ji Ah Kim*
('Forest Biotechnology Division, National Institute of Forest Science,
’Forest Medicinal Resources Research Center, National Institute of Forest Science)
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AEst 7S ggstr] sl AAsAT WA AsmERE BAAE 282 100 mg/L zeatin
Aol A 82%=E 7H o, A & Hi 142709 FAMNZE FEEAT FAANZ F7
Aol Hu A= 05 cme]d2 1.0 mg/L BA Aol A 34% =2 714 =ka1, 05 cmold 7|4 o]
Bl BAMZe AR wa 7bd g5 Aoz yepyt @te E7)4 017 1.5~2.0 cm$l Al

Al o 2282 20 mg/L IBA Aol A 5%= vg A7t Hla] o}

=
=

25 Aol AsYET
i [e)

Fod das ddov, WAR 4-5%2 A2 Holddtt

Abstract: This study was conducted to established a protocol for the in vitro plant regeneration
technique via adventitious shoot and root induction from the culturing of mature zygotic embryos
in Pinus strobus. The most effective cytokinin for inducting adventitious shoots was shown in
10.0 mg/L zeatin (82%), and the highest number of adventitious shoots per explant (142) was
observed. Comparing the adventitious shoot length with various treatments, the highest result
with shoot length of 0.5 cm above was marked with 34% in the treatment of 1.0 mg/L
6-benzylamino purine (BA), and the growth condition of adventitious shoot with 0.5 c¢cm above
showed better than any others. The highest one in rooting rate (5%) was achieved with 2.0
mg/L IBA treatment, which is generally low (4~5%) in this experiment.

Keywords: Adventitious shoot, Mature zygotic embryos, Pinus strobus, Rooting
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An Overview of Recent Forest Environment Transfer Tax in Japan

Ara Seol”, Chuyoun Chang
(Division of Forest Industry, National Institute of Forest Science)
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Abstract: Japan established the Forest Environment Tax and Forest Environment Transfer Tax
in December 2018 and has implemented forest environment transfer tax since April 2019 to
increase forest public benefits such as reducing greenhouse gases and forest disasters and
furthermore to promote forest management which has been neglected. The forest environment
tax is a national tax that collects 1,000 yen each year to all citizens who pay resident tax, and
the total amount is transferred to the provincial and the city government. The main uses are
financial support for forest management activities such as thinning, and for forest promotion
activities such as fostering and hiring human resources, and running campaings for wood use.
According to a survey conducted by the Ministry of Internal Affairs and Communications on the
status of forest environment transfer tax in September 2019, 59% of 1,741 municipalities used the
taxes for forest management, 15% for fostering and hiring human resources, and 21% for
promoting wood use. Meanwhile, 77% of the 981 municipalities with more than 1,000ha of
privately owned artificial forests actively carried out forest management activities, and 22%
actively used funds to hire field experts and local government officials. On the other hand, 47%
of the 760 municipalities with less than 1,000ha of privately owned artificial forests failed to
properly utilize the donated funds and set aside them as local government funds.
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A Study on Diameter, Height,

and Basal Area Growth Changes in Pinus koraiensis Plantation

Sunghoon Jung®, Yeongwan Seo, Jungkee Choi
(Divisont of Forest sciences, Kangwon National University)
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Abstract: This study was conducted to analyze size growth changes of Pinus koraiensis in
Pinus koraiensis plantation of the research forest of Kangwon National University. The plots
were set up in 1981 and a total of nine surveys were conducted by 2020, and the survey will
proceed every five years. For data analysis, the trees were classified into residual trees(all living
trees), dominant trees(upper 50% diameter) and inferior trees(lower 50% diameter), and the
changes in the growth of the diameter, height and basal area according to the age were
analyzed identified of stand. Also the coefficient of determination between DBH and height, DBH
and crown width and height and crown width were compared by age. The result of the mean
DBH showed that the dominant increased from 3.0cm in 1981 to 28.6cm in 2020, the residual
from 2.8cm to 23.5cm and the inferior from 2.5cm to 18.4cm. In the result of the average height,
the dominant increased from 2.5m to 19.3m, the residual from 2.3m to 185m and the inferior
from 2.2m to 17.8m. In term of basal area, the dominant increased from 0.0008m’ to 0.0654m’, the
residual from 0.0007m’ to 0.0464m’ and the inferior from 0.0006m’ to 0.0275m’. The coefficient of
determination between DBH and height was decreased from 0.8747 in 1981 to 0.2565 in 2020, the
one between DBH and crown width from 0.6041 to 05365 and the one between height and
crown width from 0.6444 to 0.1791.

Keywords: Dominant trees, Inferior trees, Growth change, Crown width, Coefficient of

determination
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Characteristics of terpene emission in native Camellia japonica forests

Gwang-Il Kim, Sangmi Kim", Intaeck Park, Chanjin Oh
(Jeonnam Forest Resources Research institute)

Sok dwA o VOCst Al PAH 9B v drledRdE BRHe] ot g
oJeti st HU1EHEe NEAEY Fo TATAR 2Eds 22 2 99y 24 5 F44
Aol ofe] ATE B3l W wh Ak A AEA=O] B wAo] FolAEM APFE T
oz @ AT/ Bass APHRod Tl weh 1 Fagel UFHAL A dulsEol
ge @ mue el old] ¥ AplAE Fa WUlSE BUUTY v BEge
Folnia ST 2AE AHE AATNE ALCEY, FE AN o] FolHon Aol
wel w28y Fgstad. £He UL %

C T 2% "H=23 #4 Ay, 374
o1} B2 Benzaldehyde, a-Pinene, Camphene®] =4
Bk, o EHE 3704& =% a-Pinene, Camphene, Benzaldehydesc o2 =4 B4 %A}t E3H 7
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Abstract: In general, VOCs have been classified as air pollutants that have a negative effect on
the human body. However, organic compounds called terpenes are the main constituents of
phytoncide, which have been shown to have a positive role in reducing stress and enhancing
immunity. Researches have been actively conducted on coniferous forests but research on warm
temperate forests, which are becoming more important due to climate change, is insufficient.
Therefore, this study was to investigate the characteristics of terpene emission in native
Camellia forests. The research was conducted at 3 places in Jeonnam native Camellia
forests(Gwangyang, Wando, and Jangheung) and measured twice for each site according to the
season. For cature, a Tedlar gas sampling bag was used to identify the direct terpene emitted
by the camellia. The results showed that the Benzaldehyde, a-Pinene, and Camphene were high
in spring, and in the summer, all three were analyzed in the order of a-Pinene, Camphene,
Benzaldehyde. The major terpenes showed a positive correlation between temperature and
humidity (r=.326~.808, p=0.05), and a negative correlation with atmospheric pressure(r=.288~.506,
p=0.05).
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Effect of Forest Physiognomy and Soil Properties of
Cultivation Field on Growth Characteristics of

3 year-old Wild-simulated ginseng(Panax ginseng C.A. Meyer)

Kiyoon Kim", Jeong-Hoon Huh, Dae-Hui Jeong, Hyun-jin Sim, Yurry Um, Kwon-Seok Jeon
(Forest Medicinal Resources Research Center, National Institute of Forest Science)
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Abstract: The aim of this study were to identify the effect of forest physiognomy and soil
properties in cultivation field on growth characteristics of 3 year-old wild-simulated ginseng.
Plant and soil sample were collected from San-cheong cultivation field according to 2 different
forest physiognomy (coniferous and mixed forest). Results showed that the soil properties, such
as soil pH, organic matter, total nitrogen, available phosphate, potassium, magnesium and cation
exchangeable capacity were significantly higher in the mixed forest soil compared to the
coniferous forest soil. Likewise, the growth characteristics of 3 year-old wild-simulated ginseng
were significantly higher in mixed forests compare to the coniferous forest. Growth
characteristics of the wild-simulated ginseng root were shown to have a significant positive
correlation with organic matter, total nitrogen, and cation exchange capacities. These results is
considered help to establish the optimum location environment condition of wild-simulated
ginseng.

Keywords: Wild-simulated ginseng, Forest physiognomy, Growth characteristics,

Soil properties, Correlation analysis
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Biological characteristics Research of Protegira songi Chen & Zhang

Seokgyu Im", Myoungki Kim, Jinsuk Park, Taesoo Kim, Juhwan Han
(Chungcheongbuk-do Forest Environment Research Institute)
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Abstract: A sporadic insect attacking leaves of East Asian ash and Eucommia and leaving only
their veins occurred in Dongbu-ri, Goisan—eup, Goisan-gun, Chungbuk and other area in August
and September, 2013. It was identified as a damage by Protegira songi Chen & Zhang, an
unrecorded species in Korea (Bonggyu Byeon et al., 2014).

This study intended to investigate biological characteristics of Protegira songi Chen & Zhang
attacking leaves of East Asian ash and Eucommia and damaging their growth and fruition and
provide basic data for pest control.

In 2020, adults of Protegira songi Chen & Zhang emerged at the first time around the middle of
April and developed total 2 times until July. Emergence rate of the adults was 51.2%, and their
sex ratio was 55.5% female and 44.4% male roughly. Their body color is thick brown and the
adults are distinguished clearly with shape of the genital organ. Their body length is 15.70 mm
in female and 14.64 mm in male and their wingspan is 17.39 mm in female and 16.20 mm in
male respectively. The female adults after mating laid 298 eggs averagely on the back of
Eucommia leaf for 1~5 days and their egg period was 4 days on average. The eggs are
semitransparent milk white and 0.19 mm of the major axis and 0.18 mm of the minor axis. The
larvae molted total 7 times and their larval period was about 37 days. From the third-instar
larvae, they have 2 light brown lines on the back and 6 spots on the side of body as species
specific characteristics. The larvae grew the most as 1.61 times of head width growth rate and
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1.84 times of body length growth rate during growth from the third to the forth-instar. The
color of last instar larvae is thick brown and their size is 3.09 mm of the head width and 34.64
mm of the body length. For the cocoon, the last instar larvae go into the underground to make
soil cocoons and their size is 19.24 mm of the major axis and 9.84 mm of the minor axis. Their
cocoon period of the first generation was about 25 days. The pupae are thick brown and have
15.17 mm of the body length and 4.97 mm of the body width. The average period of 1
generation of Protegira songi Chen & Zhang was about 71 days.
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Germination characteristics and storage behaviour of

Codonopsis pilosula Nannf. seeds

Da hyun Lee’, Hee Ho Lee, Chung Youl Park, Young Ho Jung,
Mi Hyun Lee, Jun Hyeok Kim, Un Seop Shin, Chae Sun Na
(Division of Wild Plant Seeds Reasearch, Baeckdudaegan National Arboretum)
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Abstract: Codonopsis pilosula Nannf. is classified as an endangered species (VU) in Korea. Ex
situ conservation through long-term storage of seeds is, in principle, possible for a significant
proportion of plants. However, it is not known whether these seeds are orthodox; that is, if they
can survive under long-term storage conditions (=20 °C, 40 % relative humidity (RH) or less)
without being damaged. We determined the germination characteristics and storage behavior of
C. pilosula. The seeds were collected from plants growing at the Baekdudaegan Arboretum on
September 17, 2020. Immediately after collection, the equilibrium relative humidity (eRH) of the
seeds was measured. To determine the germination characteristics of the seeds, a germination
test was conducted at temperatures of 15, 20, and 25 °C (12/12 h) with 100 and 250 ppm GAS3.
To determine the storage behavior, their moisture content was measured under five conditions:
15 °C and RH at 15, 20, 30, 40, and 50 %, at 250 ppm GA3. Vitality was calculated as the ratio
of the number of germinated seeds and the survived seeds of the unsprouted through the TZ
test. Viability tests were conducted in the order of X-ray, germination test, and TZ test. The
average germination percentage (GP) of untreated seeds was below 11 + 3 2. The highest GP
of seeds following GA3 treatment was 90 = 0.70 %. The eRH was 45 % after collection. The
initial seed viability percentage was 90.3 £ 2 9. The highest viability percentage (VP) was
identified at 91 + 0.25 % in equilibrium with 20 % (eRH) at 15 °C with a moisture content of
3.23 % Fresh weight. The results of our study on the behavior of C. pilosula seeds indicate that
orthodox seeds did not reduce in viability even when dried in equilibrium with 20 % RH; thus,
these seeds can be kept under long-term storage conditions.
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Vegetation Structure and Distributional Characters of

Hydrangea scandens subsp. liukiuensis Community in Jeju

Ju-Eun Yang®, Min-Ji Park, Byoung-Ki Choi

(Warm-temperate and Subtropical Forest Research Center, National Institute of Forest Science)
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Abstract: Hydrangea scandens subsp. liukiuensis is widely distributed in the Kansai region of
Japan, and only in Jeju, Korea. It has been considered a Japanese endemic plant, but its
distribution was confirmed around Seongnul-oreum in 2004 and reported as an unrecorded
species of Korea. However, research on the habitat and vegetation characteristics of the species
is insufficient. Therefore, this study aims to identify the characteristics of the natural habitat of
the species and to discuss conservation strategies using the analysis of mathematical statistics
and the vegetation classification of Braun-Blanquet method. As a result, H. scandens subsp.
liukiuensis community was a deciduous shrub vegetation adjacent to the stream and disturbed
by continuous river erosion. Currently, it is limited to one stream(435-611 a.s.l.) in Seogwipo,
and about 210 indivisuals were observed. The vegetation was distributed in a narrow linear form
in the right shore (north to northeast-facing) of the stream, and in a shady, concave
microhabitat. The relative net contribution degree (r—-NCD) of the community was H. scandens
subsp. liukiuensis (100), Carpinus laxiflora (76.4), Eurya japonica (75.8), Sasa palmata (62.7),
Sapium japonicum (46.1), and Hosta minor (44.0). It is meaningful as a syngeographic
distribution limits that the typical coastal diagnostic species, H. scandens subsp. liukiuensis
community, is distributed in Jeju where is the middle type of continental and coastal climate of
East Asia. The ex-situ and in-situ conservation of the vegetation is urgent as a national forest
life resource.

Keywords: Climate change, Hydrangea, Korean riparian vegetation, Rare plants, Syngeography
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Citizens’ Perception of Use of National Parks in South Korea and

Operation of the Park Management System awareness study

Seonghun Lee', Kyung Ah Koo?, Changmin Lim®, Tae Kyung Yoon'

('Department of Forest Science, Sangji University,
“Division of Natural Environment, Korea Environment Institute,
SDepartment of Geography, Korea University)
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Abstract: As the demand for visits to national parks increases, it is meaningful to grasp public
opinion to set and promote the policy direction of national parks. In some prior studies, surveys
were conducted only with visitors, and there was a lack of issues in the management of parks
and questions on the use of facilities. Therefore, this study was conducted on ordinary citizens
and identified the perception of the use of national parks and the operation of the park
management system. Citizens preferred to visit low-lying areas rather than high-altitude tours,
contrary to previous prior research centered on visitors. In addition, the government responded
that it is better to maintain the current policy or introduce a small reservation system in terms
of the perception of the mountain government’s visit, and the results were different from the
policy direction of the national park. The results of this study and the differences between prior
research on visitors were considered and the policy direction was presented according to the
principles of park management and direction, national park awareness and the trend of the tour.

Keywords: Public survey, Visitor-reservation system, Bottom-area visit, Ordinary citizen,

National feasibility study
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Evaluating habitat of Eurasian Otter(Lutra lutra) in
Cheonggyecheon using HSI(Habitat suitability index)

In Yoo Kim", Dongwook W. Ko’
('Department of Forest Resources, Kookmin University,
’Department of Forest Environment and Systems, Kookmin University,)
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Abstract: Eurasian otter is the apex predator of the water environment food chain. As a
keystone species and an indicator species, the presence of otters implies a healthy water
environment. In the modern era Eurasian otter disappeared from the Han river due to habitat
destruction, poaching and pollution. However, its return to the urban section of the Han river
was confirmed in 2017, and again in January of 2021 at the urban tributaries. This showed the
potential of the urban section and tributaries of the Han river as Eurasian otter habitats, and
sparked interest in how one may improve them. Unfortunately most previous studies focused on
natural rivers and reservoirs, making it difficult to apply to the urban section of the Han river,
characterized by man-made environment. Therefore, more research on Eurasian otter habitat in
urban water environment is necessary. In this study, we selected Cheonggyecheon, an artificially
restored urban stream as a study site. We divided the site into several sections and calculated
habitat suitability index(HSI) as an Eurosian otter habitat for each section. We identified three
broad categories for the suitability index(SI):, cover, food and threats. Cover was represented
key habitat features, determined by land cover type and presence of alluvial islands. Food was
characterized by the number of fish species and abundance, and threats by presence of artificial

- 118 -



2021 4tglnrst 3-Ssh=Cl3] P-0037

concrete structure on both sides of the stream. Finally, HSI was estimated by combining and
reclassifying the SI factors into 1 to 5 scale. The results suggest that our HSI approach is
effective in distinguishing habitat quality from the sections of Cheonggyecheon, and may be used
for finding and managing potential Eurasian otter habitats in urban sections of the Han river
and its tributaries.

ARAL B oA AMRAHGETAGITY) AHE g Ts A FAFY(2019150B10-2123-0301)' 2]
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Vegetation and Flora Characteristics of Thelypteris interrupta (Willd.)
K.Iwats. Community, Endangered Plant in
Subtropical Coastal Salt Marsh

Byoung-Ki Choi", Ju-Eun Yang', Min-Ji Park!, Jeong—Cheol Lim’
(*Warm Temperate and Subtropical Forest Research Center, National Institute of Forest Science,
*Wetland Center, National Institute of Ecology)
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Abstract: The coastal area of Jeju Island has entered subtropical climate, and various
subtropical plants are spreading. Thelypteris interrupta is a representative subtropical fern and
has a unique habitat characteristic to withstand coastal flooding. This fern is designated and
protected as an endangered plant in consideration of the number of populations, area, and risk of
damage. The purpose of this study is to obtain basic data for conservation and restoration by
analyzing the vegetation and flora characteristics of 7. interrupta. T. interrupta community
consists of 14 genera, 10 species and 4 variants, and is divided into Phragmites communis
subcommunity and the typicum which diagnostic species are 7T. interrupta and Persicaria
Jjaponica. Species of typicum are distributed around the edge of the waterside and a location has
characteristics which unstable water level changes and salinity accumulation are repeated. On the
other hand, the P. communis subcommunity which is diagnosed with P. communis, Carex
dimorpholepis, and Lythrum salicaria. is located in relatively stable salt marsh environment
where the organic matter deposits are high. The flora in the native area was 175 taxa of 145
genera, 154 species, 20 varieties and 1 variety. Due to the unique nature of the T. interrupta ‘s
habitat, the pattern of species disturbance was not serious. However, vegetation damage and
pressure are occurring caused by recent increase in visitors and the movement of seawater in
salt marshes is hampered by the development of the coastal area, so there is a concern about
damage to the uniqueness of the habitat. Therefore, research is urgently needed to prevent
damage to native habitats, restore ex-situ, and discover additional habitats.
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Estimation of Stand Growth Using Stand Density Management Diagram

for Quercus acutissima Forests

Joon Hyung Park®, Sang Tae Lee, Sang Hoon Chung
(Forest Technology and Management Research Center, National Institute of Forest Science)
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Abstract: This study aims to make the stand density management diagram which is useful for
diagramming stand density management system in Quercus acutissima forest. By using 194
sample plots to estimate Yield-Density relationship, the stand density management diagram was
modeled by the estimated parameters. To test the goodness of fit, fitness index were computed
0.666, and the root mean square error(RMSE) was 1.418. As a result of estimated stand growth
using this diagram, after planting 5,000 trees - ha! the mortality rate of this unthinned Q.
acutissima stands over 80 years was estimated to be equal to 12.0~18.1 trees - ha ' - year !, and
a peak time of mortality rate with 30 years was 15.2%. Maxmum point of current annual
volume growth was 10.1 m®- ha !, and mean annual volume growth was 85 m® - ha'. Developed
stand density management diagram for Q. acutissima is effective to establish the stand density
control system and production objective. Therefore, this study allowed us to make the optimal
forest working plan.

Keywords: sawtooth oak, stand density, stand growth, yield—density relationship
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Analysis of Relationship Among Tree Species According to

Flower Characteristics of Native Prunus spp. in Jin—ju City

Eon-Ju Jin, Jun-Hyuck Yoon®, Chang-hyun Sung Eun-ji Bae

(Forest Biomaterials Research Center, National Institute of Forest Science)
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Abstract: This study was conducted to evaluate relationship between species according to the
flower charateristics of native Prunus spp. in Jin—ju city. A total of 30 plots were selected in
native area, the stand properties, appearance frequency, diameter class, and flower morphological
properties were investigated. On average, 4 species of Prunus spp. apperared in survey area. As
for the frequency of appearance, P. serrulata var. pubescens was the highest at 51.2%, followed
by P. verecunda(30.2%), P. serrulata(14.0%), and P. spachiana(4.7%). In the case of frequency
distribution by diameter at breast height, P. serrulat, P. spachiana, and P. verecunda showed
high values at 10 to 30cm in diameter at breast height, and P. serrulata var. pubescens at 30 to
60cm by diameter at breast height. The multivariate analysis was conducted by investigating 11
characteristics to find out the relationship between Prunus spp. according to flower
characteristics. As a result, significant differences were recognized in all morphological
characteristics of flowers. As result of the analysis of the main components, the first main
component represented 4 traits(diameter at calyx tube, Inflorescence peduncle length, pistil
trichome presence/absence, Inflorescence diameter), the second main component 2 traits(pedicel
length, peduncle type), and the third main component 1 trait(inflorescence type), and the
cumulative contribution from the first to third main component out of the total variate was high
at 79.23%. As a result of cluster analysis, it could be classified into three groups by the
morphological characteristics of Prunus spp. It was found that group I can be classified as P.
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serrulat and P. verecunda, group II as coming P. spachiana, and group III as P. serrulata var.
pubescens. It is expected that it can be used as basic data to select one, with excellent
properties by using the results of the analysis of the relationship between the native Prunus
spp. In Jin—ju city.

Keywords: Flower characteristics, Prunus spp., Relationship
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Chlorophyll Content and Fluorescence Response of
Prunus yedoensis Matsum. Trees Atjccording to

Fertilizing Treatments in Container Nursery

Jun-Hyuck Yoon, Eon-Ju Jin®, Chang-hyun Sung Eun-ji Bae
(Forest Biomaterials Research Center, National Institute of Forest Science)
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Abstract: This study was conducted to select fluorescence variables that can quickly evaluate
the physiological response of fertilizing treatment for Prunus yedoensis Matsum. trees in
container nursery. In order to verify the fertilization effect for each growth stage, it was divided
into DBH 3cm(1 stage), bem(2 stage), and 7cm(3 stage). For fertilizing treatment, water-soluble
fertilizer(Mutifeed 19:19:19) was treated with 49, 98, 147g/yr in the 1 stage, 98, 147, 196g/yr in
the 2 stage, and 147, 196, 245g/yr in the 3 stage, a total of 9 times(2 weeks apart) were
dispensed from May to August. Containers used in the test were applied in volumes of 40, 70,
and 90L for each growth stage. As the result of investigating the chlorophyll content after
fertilizing treatment, the total chlorophyll content and chlorophyll a, b contents increased as the
fertilization concentration in all growth stages. The increase of chlorophyll a was larger than
that of chlorophyll b as the fertilization concentration was higher than that of control. As the
result of analyzing the difference in ability to use light through fluorescence images, Fv value
was significantly higher(p<0.05) in the fertilizing treatment group than control, and the activity
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of photosystem(Fy/Fm) and non-photochemical quenching(NPQ) also showed high values at
49g/yr treatment in the lstage, 98g/yr treatment in the 2 stage, and 147g/yr treatment in the 3
stage. 12 fluorescence parameters tended to increase in the fertilized group compared to the
control. In case of Fyw/Fv values, it decreased as the concentration of fertilization increased,
while the highest value was shown at 147g/yr treatment in the 3 stage. The fluorescence
attenuation rate(Rfd), a parameter that can be quantified by the equation of the constant-state
PSII quantum vyield rate(QY_LSS=®PSII) by continuous light during the bright adaptation period
and the vitality rate of trees (FP-Ftss)/Fp, also showed the highest values at 49g/yr treatment
in the 1 stage, 98g/yr treatment in the 2 stage, and 147g/yr treatment in the 3 stage. As a
result of this study, it was possible to confirm the tendency of fluorescence parameter decrease
and increase by fertilization treatment for each growth stage of P. yedoensis trees in container
nursery. The photochemical parameters such as Fv/Fy NPQ, Fy/Fy, ®PSII, and Rfd, can be used
as indicators to evaluate physiological responses.

Keywords: Chlorophyll Content, Chlorophyll Fluorescence, Container nursery,
Fertilizing Treatments, Prunus yedoensis
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Effects of Atmospheric CO. Level and Light Condition on Growth and
Physiological Characteristics of the Endangered Species,

Sedirea japonica

Lee Kyeong Cheol', An Jiae?, Kim Nam-Young®
('Department of Forestry, Korea National College of Agriculture and Fisheries,
’Research Center for Endangered Species, National Institute of Ecology)
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Abstract: This study was conducted to investigate the physiological responses and growth
characteristics of Sedirea japonica cultured in vitro as affected by light condition and
atmospheric CO, level. Sedirea japonica were grown under the 400 and 650 pmol - mol ' CO
concentratoins with three different shading levels(Shaded 60%, 90% and non-treated) in the
SPAR chambers. Sedirea japonica showed the characteristics of typical CAM Crassulacean acid
metabolism) plants in which CO, absorption occurs at night. Atmospheric CO. level and shading
treatments did not significantly affect the leaf thickness of Sedirea japonica, however, the
chlorophyll a, b, atb, carotinoide content, leaf area and leaf dry weight were significantly
increased with elevating shading level in order to absorb and utilize light efficiently. In contrast,
the CO, uptake capacity at temperatures above 28C was significantly reduced in the shaded
90% x 400 ppm. Especially, non-treated x 650 ppm exhibited photoinhibition such as reduction of
Plags and DFaps, and also, leaf dry weight, root dry weight, total dry weight, stomatal
conductivity and photosystem II activity were lowest. In conclusion, the non-treated x 650 ppm
condition was negative effect to the growth and physiological response of Sedirea japonica.

Keywords: CAM plant, CO, absorption, shading level, SPAR chamber
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Decomposition of branch wood in major tree species in Korea

Sangsub Cha®, Namin Koo
(Forest Resource Management and Restoration Division, National Institute of Forest Science)
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Abstract: Decomposition helps maintain forest ecosystems through energy flow and nutrient
cycles. Branch wood on the forest floor is an essential component of forest ecosystems and
plays a key role in the regulation of many local ecological processes. In this study, we selected
nine tree species from the Republic of Korea and investigated the wood decomposition rate and
effects of wood physico-chemical properties on decomposition. Branch wood samples were cut
into sticks, and mass loss was measured over time using the litterbag method. Litterbags were
incubated in a deciduous temperate forest for 40 months and retrieved seven times in
approximately seven-month intervals. The mass loss was found to be different for each
decomposition duration. In our results, the main factor affecting decomposition was found to
change at each decomposition stage. The branch wood samples’ early decomposition stage was
strongly correlated with the P concentration, which is an essential plant nutrient, and subsequent
decomposition stages were strongly correlated with cellulose and lignin contents. Cellulose began
to affect the decomposition rate at an early stage, and its effects were found to gradually
increase. This indicates that cellulose is an important factor in wood decomposition. Cellulose
from branch wood could be used as a predictive index of wood decomposition rate. We
hypothesize that the wood decomposition process consists of two phases: (1) when the nutrient
level regulates wood decomposition in early decomposition, and (2) when cellulose regulates
wood decomposition in late decomposition. These two phases occur in order, and the phase in
which cellulose regulates wood decomposition is a representative feature of wood decomposition.

Keywords: branch wood, wood decomposition, cellulose
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Effects of Climatic Variables and Site Characteristics on Early Tree
Growth Performances in Larix kaempferi, Chamaecyparis obtusa,

Quercus acutissima Plantations

Nam Jin Noh!, Min Seok Cho!, Boram Kwon?, In-gyu Choi®
('Forest Technology and Management Research Center, National Institute of Forest Science
*Yanggu Arboretum, *Korea Society of Forest Environment Research)

fof B ATE 2949 4ABGl 2= 27 A% E4 AL 9FS THAS A3
Pk 20209 BA 29F FUE Fo 2P £F F 49E, AN, AT 353 oY
o zYA] 7% 2AW T REE TFAow nelstd 2 B4 2PACl 2ATE A
shelth. RaAS 1S 25o] AA, ZATY 60-10089 297 @ FiE S AEES XA}
itk 29% 27 A% 40 9L AL FEAAE W] A ML, FEY EF B -5
2 54, Ha, B9, A4 B 0 9ARY A4S} K5I FBEAL NS Y
&, Wl Asegre] WE AEEES 77 0%, 96%, 9% 35F BF 0% AEES welen,
FEEA EE AT BA0] e 2YAolA 60%elste] e AEEe nath Wil AUy =
gue A0S A% =A% KA A ARAAZ, FPEN AFAT 2gme] doA
e EPU FEBQMEES fo8e g JRAT Rtk AUERHE 2YA9 G 8
Folof mE i FIAVIH YFEH Aol Fad JYAAEL £ET F YL AoE JdUn
ol olel@ AnbEe Fa 29 £F9 A4 448 20 P 288 gl

Abstract: This study was conducted to clarify the effect of site environmental charicteristics on
early growth performances of Korean three major tree species for planting. We established total
331 permanent plots across climatic variations and spatial distribution range of Larix kaempfert,
Chamaecyparis obtusa, Quercus acutissima spring-planted in 2020. We measured root collar
diameter and height of 60-100 seedlings per each plot right after planting and after growing
season in 2020, and then calculated survival rate, stem volume, and relative growth rates. To
determine major factors affecting the early growth performances of the seedlings, among climatic
drivers, soil physiochemical properties, and other site charicteristics such as aspect, slope, and
altitude, we analyzed correlations between the variables and the growth performances. We found
that the survival rates were over 90% for all species (90% for L. kaempferi, 96% for C. obtusa,
94% for @. acutissima), but low survival rates of <60% were rarely observed in the plantations
with shallow A horizons or effective soil depths. There were positive correlations between stem
volume and A horizon for C. obtusa and Q. acutissima and between relative increases in stem
volume and soil available phosphorous for L. kaempferi and @. acutissima. In the next survey
years, we expect to find more significant factors affecting the growth performances by using the
variables of a wide range. Furthermore, these results will contribute to determining suitable
planting sites for the major species.

Keywords: climatic variables, soil properties, suitable site selection, survival rate
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Effect of Open—field Extreme Climate Event on Growth Performances of

Pinus densiflora and Larix kaempferi Seedlings

Nam Jin Noh™, Min Seok Cho!, Boram Kwon? Gwang Jung Kim® Yowhan Son®
(‘Forest Technology and Management Research Center, National Institute of Forest Science
*Yanggu Arboretum, “Department of Environmental Science and Ecological Engineering, Korea

University)
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Abstract: This study was conducted to evaluate responses of early growth performances for
Pinus densiflora and Larix kaempferi seedlings to open-field experimental extreme climate
events by warming and precipitation manipulation. We measured the survival rate, root-collar
diameter, height, and biomass of 1-year-old seedlings under 9 treatments [3 temperature levels
(TC: Control, T1: +3°C warming, T2: +6°C warming) x 3 precipitation manipulations (PD:
drought, PC: control; PE: extreme precipitation)] manipulated between July and August in 2020.
We calculated stem volume, T/R ratio and seedling quality index (SQI) and performed a
two-way ANOVA to test the effects of treatments on the growth performances. The mean soil
temperature during the experimental period was 2.7°C and 5.5°C higher in T1 and T2 than that
in TC, respectively while the mean soil moisture content was lowest in T2+PD (11.0%) and
highest in TC+PE (16.9%). We found there was no significant difference in the survival rate,
biomass, T/R ratio, SQI for both species among the treatments. The stem volume was highest
in T1+PE for P. densiflora and in TC+PE for L. kaempferi, respectively. Our study suggests
that the two species can be resistant or resilient in response of early growth performances to
the short-term extreme events in summer. However, to clarify the potential impact on tree
growth performance, further studies will need to increase frequency of extreme climate events
and to synthesize growth and physiological responses to the manipulations.

Keywords: climate change, precipitation, seedling growth, seedling survival rate, warming

ARAL 2 AFE AHE A A RE)E AT (No. 2020181A00-2122-BB01)2] X el 9]
& o]Fo7 ALY,

- 129 -



2021 4tglnrst 3-Ssh=Cl3] P-0076

H1
>
A
o
A
2
rhe
ox
]
ofN
ko
b
r o
1
el
of
0191;
fo
o,
M
£

An Analysis of the Importance and Influence Factors of
Urban Residents’ on Mountain Village Life

Byung-Hoon Kang”®, Seong-Hak Kim

(Division of Forest Welfare Research, National Institute of Forest Science)
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Abstract: This study was conducted to identify the perception of an ideal mountain village and
the importance by type of mountain village life among urban residents, and to analyze the
factors that affect it. For the study, an online survey was conducted on 1,011 male and female
over the age of 40 residing nationwide using a structured questionnaire. The collected data were
subjected to frequency analysis, factor analysis, Kruskal_Wallis test, and Mann-Whitney test
using the SPSS 20.0 statistical program. As a result of the analysis, urban residents perceived
rural living spaces (36.1%6) and recreation spaces (13.2%) as ideal mountain villages. The results
of the factors analysis for measuring the importance of mountain village life were derived from
three types: social - cultural, economic activities, and settlement environment. The importance by
type of mountain village Life was in the order of settlement environment (5.51), economic
activity (4.74), and society - culture (4.46). Society - culture was found to have significant
differences depending on age and the perception of ideal mountain village. Economic activity was
found to have significant differences depending on income and age. The settlement environment
was found to have significant differences depending on the perception of ideal mountain village.
It is expected that the results derived through this study could be leveraged as basic data when
preparing policy projects and supporting educations for urban residents moving to mountain

village.

Keywords: Mountain village residence, Cognition survey, importance by type of mountain
village life
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Monitoring of Changes in Survival Rate and Tree Shape of
Korean Fir (Abies koreana) in Mt. Halla

Byoung-Ki Choi", Jaechoon Kim? Sungcheol Jung®
(*Warm-temperate and Subtropical Forest Research Center, National Institute of Forest Science,
“Forest Resource Management and Restoration Division,
SForest Ecology and Climate Change Division)
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Abstract: Abies koreana is a endemic plant of the Republic of Korea and is major species of
coniferous forest in subalpine zone of Mt. Halla. This is sensitive to various climate change
environments that occur with global warming, and is concerned about the reduction of population
and habitat area. The purpose of this study is to clarify the dead characteristics and to
investigate the environmental factors of the decline patterns of species based on the change of
A. koreana tree form in Mt. Halla. From 2009 to 2019, a plot (20x100m) was installed in two
areas of Mt. Halla, and monitoring was carried out by dividing 636 A. koreana tree form change
types into 9 types. As a result, the number of surviving trees continued to decrease to 75.9% in
2009, 67.3% in 2014, and 63.8% in 2009. The most predominant type of tree survived was AS
(Alive Standing) type, which had decreased since 63.2% in 2009, down to 53.7% in 2014, and
479% in 2019. Only 62.0% (226 trees) of surviving trees retained their original shape during the
10 year monitoring process, while others (38%) continued to change their tree form types. The
types that showed a lot of change in the population were 50 of AS (Alive Standing) to AL
(Alive Lean) types, 33 of AS (Alive Standing) to DS (Dead Standing) types and 14 of AS
(Alive Standing) to DL (Dead Lean) types. These results suggest that A. koreana are affected
by physical shock (typhoon, gusts, local eddies, etc.) that change the shape other than species
competition due to limited growth conditions and expansion of temperate plants.
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A Proposal for the Inter-Korean Forest Cooperation project through the
analysis of the trend of ODA in NK by International Community

Eun-hee Kim”, Eunho Choi, Dong Hwan Kim, A-Ram Yang
(Division of Global Forestry, National Institute of Forest Science)
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Abstract: The purpose of this study is to derive ODA sectors directly and indirectly related to
the restoration of forests in NK by the international community, and to analyze the size of
financial support by sector to find projects to promote inter-Korean forest cooperation. The
analysis targets 413 projects (96-'18) for NK reported to the OECD CRS, and trends were
analyzed. The analysis period was divided into three periods: 2012 when the NK regime changed
and 2016 when UN sanctions against NK took effect. The sectors to analysis were agriculture,
environment, and energy that were highly linked to forests and forests. As a result, Finland was
the only forest sector support at 1st period ('96-'11), and the amount of aid by sector was
energy(72.65%), agriculture(21.92%), environment (5.42%), forest (0.01%). At 2nd period('12-'15),
FAO was the only support for the forest sector, and the order of size was agriculture(82.05%),
environment(15.69%), forest(1.74%), energy(0.52%). At 3rd period('13-'18), the support
organizations for the forest sector were the EU, Switzerland, and FAO, and the size of each
sector was agriculture(46.17%), energy(42.19%), environment(7.10%), forest(4.54%). Overall, the
number and size of forest sector projects are small, but the project promotion tends to expand
compared to other sectors, especially the increase in the 3rd period is believed to reflect NK's
demand. Through a cross—examination of the continuity of projects by major donor agencies and
major agendas for inter—-Korean forest cooperation, it proposes FAO with continuous support in
the forest sector, technical cooperation in agroforestry, and to increase crops.
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Classification of the damaged area around iron fence in DMZ
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(DMZ Botanic Garden, Korea National Arboretum)
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Abstract: Demilitarized zone is a weapons—free buffer zone in the Korean peninsula. There are
various military facilities along with barbed iron fence to secure the border between North and
South Korea. The military has the prior aim of security but also has carried out activities
relating to conservation. This study has a purpose to provide baseline data about the area where
vegetation has been disturbed periodically for a long time. Soil sampling was undertaken at 108
sites in 2019. Most of them had high proportions of sand and were low in organic matter. With
environmental variables such as altitude, temperature, and precipitation, clustering analysis was
performed with methods of Ward linkage and Euclidean distance. Soil texture and temperature
were considered as the main causes of classification. They were classified into 4 groups,
Lowland, Middle-high land, East sea coastal land, and others. Lowland group was composed of
areas with low altitudes in Paju and Yeoncheon. Middle-high land was composed of areas with
higher altitudes in Hwacheon, Yanggu, and Inje. East sea coastal land included sited near the

coast in Goseong. Others had high proportions of clay

Keywords: Clustering analysis, DMZ, Restoration
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The Analysis Current Status of Nursery using Media and
Satellite Imagery in North Korea

A-Ram Yang', Eun—hee Kim, Joongbin Lim
(Division of Global Forestry, National Institute of Forest Science)
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Abstract: Nursery modernization is one of the main agendas of the 2018 inter—-Korean forest
cooperation sub—meeting, and 1 thought it was necessary to analyze the current status in order
to know the results of the actual nursery modernization project. Therefore, this study was
conducted to find out location, characteristics, components and facilities element of the nursery
by using analyzing media and satellite imagery in North Korea. The location of nursery was
confirmed according to the nursery information reported in North Korea's representative media
(Rodong newspaper and Minju—-joseon) until 2019 and the morphological characteristics (circular
cutting nursery, outdoor breeding facility, and comprehensive management building) that can be
read by satellite imagery (Google Earth). In addition, the components and facilities element of
nurseries were analyzed for 5 sites (Jungang, No. 122, Wonsan, Jungpyeong, and Sepogun
nurseries) introduced as major modern nurseries in North Korea. As a result, a total of 140
nurseries in North Korea were surveyed including 21 in Hamgyeong—namdo, 16 in
Pyongan-bukdo. The major components and facilities element of 5 representative nurseries could
be classified into five categories: circular cutting nursery, outdoor breeding facility, facility
greenhouse, production support facility, and management facility. Through this, the greatest
characteristics of the North Korean nursery is that it has a circular cutting nursery, official
residence, and a livestock cage. And then, it can be seen that it is forming a multiple complex
for self-sufficient with the goal of mass seedling production. The results of this study can be
used as basic data for setting the target, size, and scope for the nursery modernization project.
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The Flora of Vascular Plants of
Mt. Gunja(Gyeong-gi—do, Yeoncheon—-gun) Adjacent to the DMZ

Jin-Heon Song”, Gippeum Bak, Ho-Geun Yun, Seung-Bong Yu, Dang-hak Kim, Jong-Won Lee,
Hee-Young Gil, Hyun-Tak Shin
(DMZ Botanic Garden, Korea National Arboretum)
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Abstract: In this study, a flora survey was conducted at Mt. Gunja(327m) located in
Gyeong-gi—do, Yeoncheon—-gun. A total of 439 taxa were surveyed in the Mt. Gunja area as 91
families, 269 genera, 378 species, 5 subspecies, 50 varieties, and 6 forms. The ferns were
identified as 11 taxa from 5 families, the gimnosperms as 7 taxa from 2 family, the
dicotyledonous plants as 292 taxa from 75 families, and the monocotyledonous plants as 68 taxa
from 9 families. As the remarkable plants, the Korean endemic plants were 5 taxa, which are
Salix koriyanagi, Viola seoulensis, and Hemerocallis hakuunensis. The rare and endangered
plants as designated by Korea Forest Service were four-ball 7 taxa, which are Magnolia kobus
as Critically Endangered, FEleutherococcus gracilistylus as Endangered Species, Delphinium
maackianum, Nepeta cataria as Vulnerable and Aristolochia contorta, Iris ensata, Arisaema
heterophyllum as Least Concern species. The invasive alien plants were 31 taxa, including
Persicaria orientalis, Ambrosia trifida, Phytolacca americana, accounting for 7.0 percent of the
439 taxa of the surveyed plants. The floristic regional indicator plants which are Il grade and
above were 10 taxa, comprising 4 taxa of II grade including Juniperus chinensis, Celtis
bungeana, Glechoma grandis and 4 taxa of IV grade including Delphinium maackianum, Acer
pictum, Melochia corchorifolia, and 2 taxa of V grade including Magnolia kobus, Cimicifuga
heracleifolia.
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The Flora of Vascular Plants of
Mt. Nam(Paju-si, Gyeonggi—do) Adjacent to the DMZ

Dong-Hak Kim*, Jong-Won Lee, Jin-Heon Song, Gippeum Bak, Ho-Geun Yun, Seung-Bong Yu,
Sang-Jun Kim, Hyun-Tak Shin
(DMZ Botanic Garden, Korea National Arboretum)
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Abstract: Mt. Nam(191m) is located between Jeokseong—eup and Beobwon-eup, Paju-si,
Gyeonggi—do belongs to DMZ transboundary. Seasonal investigations were conducted six times
from April to September 2020. As a result, the flora were classified as a total of 289 taxa, 83
families, 214 genera, 254 species, 4 subspecies, 26 varieties, and 5 forms. Among the plants
collected in this surveyed area, a total of 10 taxa were identified as threatened species for
climate change; Salix gracilistyla, Prunus sargentii, Berberis koreana, Hylomecon vernalis. 1
taxon was found to be endemic plants of Korea; Hemerocallis hakuunensis. 33 invasive alien

plants were founded; Amaranthus patulus, Oenothera biennis, Aster pilosus and so on.

Keywords: DMZ, Flora, Mt. Nam, Vascular plants
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The survival rate and stem moisture content after planting of

Larix kaempferi container seedling according to thawing conditions

Min Seok Cho'*, Nam Jin Noh!, Boram Kwon®
(‘Forest Technology and Management Research Center, National Institute of Forest Science,
*Yanggu Arboretum)
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Abstract: This study was conducted to find out the optimal thawing conditions in connection
with refrigerated storage in nursery stage in order to maintain high seedling quality until
planting in plantation. Refrigerated container seedlings of Larix kaempferi were produced under
32 different thawing conditions [2 thawing timinges (April, May) x 2 shadings (shading,
non-shading) x 2 packaging boxes (open, closed) x 4 thawing duration regimes (1, 3, 6, 12
days)] and then planted in plantation. We performed four-way ANOVA to test the effect of the
thawing conditions on survival rate (SR) and stem moisture content (SMC) of thawed seedling
after planting. The SR of L. kaempfer seedlings was statistically different in each of the four
factors, such as thawing timing, shading, packaging box and duration, and significant interactive
effects of four factors were also confirmed. Thawing showed a higher SR of seedlings in April
than in May. In both thawing timings, it showed the highest SR of seedlings in the thawing
condition in which light was shaded and packaging box was opened. As thawing duration
increased, SR of seedlings decreased. The shading and thawing duration significantly affected
SMC of L. kaempferi seedlings. The SMC of seedlings tended to increase as the thawing
duration becomes longer, which is opposite to the result for SR. High temperature in the
prolonged thawing duration may result in more active growth of seedlings with enhancing water
movement in stem, as refrigerated dormant seedlings started growing with thawing. These
results suggest that the best thawing condition is thawing duration of less than 3 days before
planting and opening package box in well-ventilated shady locations nearby plantation. The
optimal thawing condition will improve the quality of seedling production in nursery stages and
increase seedling growth performances in plantation stages.

Keywords: Larix kaempferi, nursery, survival rate, stem moisture contnent, thawing

- 137 -



2021 4tglnrst 3-Ssh=Cl3] P-0091

[»
juit)
i)
i

Occurrence and Restoration Characteristics of

Sediment-realted Disaster in North Korea

Minjeng Kang', Kidae Kim? Song Eu!, Junpyo Seo!, Choongshik Woo!, Changwoo Lee!
('Division of Forest Disaster Management, National Institute of Forest Science
’Department of Forest Environment System, Kangwon National University)
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Abstract: This study was conducted to provide basic data of sediment-realted disaster in North
Korea and a base for preparing between Inter-Korean forest cooperation. For this purpose, the
occurrence inventory was collected for domestic or foreign media, reports, and articles, and
analyzed by year, month, and administrative districts. In addition, used Google Earth’s satellite
images to review the types of sediment-realted disaster and how to restoration in North Korea.
As a result, there were 93 cases of sediment-realted disaster during the 60 years(1960 to 2019).
It was concentrated in July and August, by administrative districts, Pyeongannam-do,
Gangwon-do, and Hamgyong—nam-do were in order. Meanwhile, we have identified simultaneous
shallow landslides and debris flow, deep-seated landslide in Google Earth’s satellite images. Also
most of the sediment-related disasters were not restored, but soil erosion control works were
implemented in some areas. Based on the results of this study, we defined the occurrence and
restoration characteristics of sediment-related disaster into three subjects in North Korea; (i)
concentrated in the rainy season, (ii) simultaneous occurrence and large-scale damage, (iii)
insufficient soil erosion control works.
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The flora of Mt. Haemyung (Gangwha—-gun, Incheon) adjacent to the
Western DMZ in Korea

Jong-won Lee”, Jin-Heon Song, Gippeum Bak, Ho-Geun Yun,
Seung-Bong Yu, Dong Hak Kim, Hee young Gil, Hyun-Tak Shin
(DMZ botanic garden, Korea national arboretum)
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Abstract: Mt. Haemyungsan (327m) is located in Samsan-myeon, Ganghwa-gun, Incheon, and
belongs to the western border of the DMZ. Flora surveys were conducted for each season 10
times from April to October 2020. The current status of vascular plants distributed in survey
area was Identified as a total of 351 taxa, including 79 families, 220 genera, 295 species, 4
subspecies, 45 varieties and 7 forma. In addition, the floristic regional indicator plants Class IV
was identified a taxon of Rodgersia podophylla and Class I was 4 taxa such as 7Trichosanthes
kirilowii var. japonica etc. Rare plants were identified in a total of 4 taxa, including Chloranthus
fortunei(DD), belonging to the rare plant data shortage species designated by the Forest Service.
Invasive alien plants were identified as 27 taxa, such as Phytolacca americana. However, as a
bridge has been connected between Ganghwado and Seokmodo in recent years, as the movement
of vehicles increases, the influx of invasive alien plants is expected to increase rapidly.
Therefore, it 1s deemed necessary to establish long-term ecosystem conservation measures.
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Biomass and Soil Nutrient Distributions in Plantation and

Expansion Sites of Phyllostachys nigra var. henosis

You Sig Kwak', Gyeongwon Baek', Byeonggil Choi', Jiseok Ha!,
Gyeongrin Baek!, Hojin Kim!, Eun Ji Bae?, Choonsig Kim!
('Department of Forest Resources, Gyeongnam National University of Science and Technology,

’Forest Biomaterials Research Center, National Institute of Forest Science)
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Abstract: This study was performed to determine the distribution of nutrient in bamboo
biomass and in organic layer and mineral soil at 30 cm depth between expansion and plantation
sites of Phyllostachys nigra var. henonis in Jinju, Gyeongsangnam-do. Bamboo biomass was
higher in plantation (47,135 kg/ha) than expansion site (35,236 kg/ha). Nitrogen and phosphorus
concentrations in bamboo components (culm, branches, and foliage) were significantly higher in
the plantation than the expansion sites (P < 0.05). However, the concentration and stocks in
organic layer was not significantly different between the plantation and the expansion sites.
Mean organic carbon concentration at 0-30 cm soil depth was significantly higher in the
plantation (30.80 g/kg) than in the expansion sites (1564 g/kg). In addition, total nitrogen,
phosphorus, and exchangeable K' at 0-30 cm soil depth were significantly higher in the
plantation compared with the expansion sites, whereas the nutrient stocks were not affected by
bamboo expansion. The result indicates that bamboo expansion was not influenced by low

nutrient concentration of mineral soils.
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Changes in Bioluminescence of Omphalotus japonicus
Mycelia via Environmental Stresses and Partial Sequence Analysis of
the Related Genes

Mi-Jeong Park®, Hyorim Lee, Rhim Ryoo
(Division of Special Forest Products, National Institute of Forest Science)
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Abstract: Bioluminescence refers to the production and emission of light in living organisms. It
is widely observed in marine vertebrates and invertebrates, as well as in some microorganisms
and fungi. To date, approximately 80 species of fungi have been reported to be luminous. One
such example is Omphalotus japonicus, which is a representative luminous fungus found in
Korea. In this study, we examined the bioluminescence of Omphalotus japonicus mycelia. Light
emission was detected at the edges of mycelia grown on solid agar medium. Notably, the
intensity of bioluminescence was found to be significantly enhanced following wound induction.
We also investigated the effects of extreme temperatures on bioluminescence. Unlike mechanical
damage, high and low temperatures repressed the light emission from mycelia. We also revealed
the C-terminal regions of two enzymes, hispidin-3-hydroxylase and luciferase, which are pivotal

in the fungal bioluminescent pathway.

Keywords: Bioluminescence, Omphalotus japonicus, Luciferase, Environmental stress
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Application of System Dynamics Approach to Development of

Forestland Conversion Demand Prediction Model

Dooahn Kwak™

(Division of Forest Welfare Research, National Institute of Forest Science)
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Abstract: This study was performed to predict change of forestland area in future to 2050
using System Dynamics Model which is based on feedback loop by causal relationship. As
future forestland area change was depend on potential forestland conversion demands, each
demand type of forestland conversion such as agricultural, industrial, public and residential use
was modeled using annual GDP, population, amount of construction permission (1981 ~2018). In
results, all of conversion demands would have decreased to 2050 while residence case would be
reduced from 2034. If forestland conversion would be occurred inevitably in future according to
such change trends of all types, improved laws and polices related to forestland should be
prepared for planned use and rational conservation in terms of whole territory management.

Keywords: Forestland Conversion, System Dynamics, GDP, Population, Construction
Permission
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Analysis on Spatial Change of Urban Forest by Urban Definitions

Dooahn Kwak”
(Division of Forest Welfare Research, National Institute of Forest Science)
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Abstract: The definition of urban forest is described as all forest and trees except the Natural
Parks throughout whole territory in Urban Forest Act. But the concept of urban forest in the
law differs from general awareness by Korean citizen and from definitions of other countries.
For discussing such differences of urban forest definition, it was tested how much urban forest
area would be changed according to the various definition of urban area. The urban area was
defined to be three assumptions in this study, which were 1) “urban area” by National Land
Planning and Utilization Act (NLPUA), 2) forest watershed area intersected with 300m buffered
boundary from the “urban area” by World Health Organization (WHO), and 3) forest watershed
intersected with 300m buffered boundary from “urban area” placed within administration
boundary more than Eup - Dong districts. In results by three scenario, urban forest area was
estimated at 0.65, 1.92 and 1.20 million ha respectively by three definitions of urban area in
sequence. Therefore, the boundary of urban area should be agreed clearly prior to defining the

urban forest area for avoiding unclear area calculated according to different definitions.

Keywords: Urban Forest, Urban Definition, Forest Watershed, WHO
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Effect of Red Clay-Processed Materials on the growth of
Wild-simulated ginseng(Panax ginseng C.A. Meyer)

Sora Lee'”, Wonwoo Cho®, Moon-young Yoon?, Hyunmo Choi’, Hoduck Kang'
('Department of Biorogical and Environment Science, Dongguk University,
’Forest Biomaterials Research Center, National Institute of Forest Science,

Forest Bioresources Department, National Institute of Forest Science,

“Research Institute of Biotechnology, Dongguk University)
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Abstract: Ginseng(Panax ginseng C. A. Meyer, Family Araliaceae) is perennial shade
herbaceous plant with excellent medicinal properties and has been widely used throughout Asia
since 2000 years ago. Roots, stems, leaves of ginseng can be used in the form of herbal or
extract to regulate immune cells and maintain homeostasis of the immune system to strengthen
resistence to disease or microbial attack. Ginseng is classified as wild ginseng, wild-simulated
ginseng, and cultivated ginseng and it is known that wild-simulated ginseng is more effective
than cultivated ginseng in terms of medicinal activity. As wild-simulated ginseng is spotlighted
as one of the representative high income forest products in rural areas, the market size is
rapidly increasing, but a scientific and systematic approach such as cultivation environment and
cultivation technology is required. In this study conducted to analyze the growth characteristics
and the main ingredients of wild-simulated ginseng by processed red clay, which is and

eco—friendly material, by concentration, and present basic scientific data for effective cultivation.
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Long-term change of belowground carbon storage in

Japanese larch stands with different thinning intensity

Tae Kyung Yoon'*, Seonghun Lee!, Seongjun Kim?
Gwangeun Kim®, Yowhan Son* Sang-Tae Lee’
('‘Department of Forest Science, Sangji University,
Restoration Center for Endangered Species, National Institute of Ecology,
SForest Ecology and Climate Change Division, National Institute of Forest Science,
“Division of Environmental Science and Ecological Engineering, Korea University,
"Forest Technology and Management Research Center, National Institute of Forest Science)
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gad= gaAgFo] gredn. 28y EY gdAaAFE U 299 Y99S W A E gAAH
& 1 g97F AdE A BE AgA oA At gaA GG S HAEA gk 20200
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oz ZArhH] FHH O] A e B AA AR S HAEAS Ao 2

Abstract: Thinning is a representative forest management practice that controls stand density
for improving growing environment, stand growth, and wood quality. Due to the policy of
expanding forest carbon sinks to achieve 2030 NDC (Nationally Determined Contributions) and
2050 carbon neutrality, there is a need to prepare guidelines for the optimized thinning practice.
This study has monitored long-term change of belowground carbon storage including forest
floor, dead wood, and soil in Japanese larch stands which were treated with different thinning
intenisity in 2011. In the 2017 survey, thinning increased soil carbon storage in three of the total
four sites, and dcreased forest floor carbon storage in two sites. However, as a result of
offsetting effect between increase of soil carbon storage and decrease of forest floor carbon
storage, no increase or decrease in the belowground carbon storage was observed in the all
sites. Similarly, in the 2020 survey, no significant difference was found in the belowground
carbon storage by thinning practice in three sites except the Inje site. The difference of the
growing environment in stands with different thinning intensity has been mitigated since the
thinning operation; the net effect of thinning on belowground carbon storage might decrease
compared to the previous investigation.
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Genetic Variation of Korean Fir Sub—populations in

Mt. Hallasan for Conservation of Genetic Diversity

Seung-Beom Chae®, Hyo-In Lim

(Forest Bioinformation Division, National Institute of Forest Science)
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Abstract: It was conducted to determine whether the genetic diversity of the declining Abies
koreana in Mt. Hanllasan. A total of 40 samples of needle leaf were collected from the Youngsil,
Bangaeoreum, and Jindalraebat sub-populations in the Abies Kkoreana distribution area of
Hallasan, and genetic diversity and genetic differentiation were calculated. The average height
and DBH of Abies koreana each sub-populations are 3.5m, 16.7cm in Yeongsil, 4.0m, 19.2cm in
Bangaroreum, and 5.1m, 23.6cm in Jindalraebat, respectively. A total of 10 nuclear Microsatellite
markers developed in Abies genus were used. The population of Abies koreana in Mt. Hanllasan
the average number of alleles (A) was 6.1, the average number of effective alleles (Ae) was 3.7,
observed heterozygosity (Ho) was 0.533, expected heterozygosity (He) was 0.603, and fixation
index was 0.075, respectively. Comparing the genetic diversity between sub—populations,
Jindalraebat (A=6.1, Ae=3.9, Ho=0.583, He=0.613, F=0.006), Yeongsil (A=6.1, Ae=3.5, Ho=0.550,
He=0.610, F=0.055), and Bangaeoreum (A=6.0, Ae=3.8, Ho=0.468, He=0.587, F=0.164) were ranked
in order, and the fixed index of Bangaeoreum was relatively high. Genetic differentiation among
sub-populations was 0.023 from F-statistics (Fst) and was 0.023 from AMOVA analysis (®ST).
Compared to the previously studied Mt. Jirisan sub-populations, the genetic diversity of
population in Mt. Hallasan was relatively low and the genetic differentiation rate was high.
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The complete chloroplast genome of Gastrodia elata from

Korea and its comparison with Orchidaceae species

Min-Jeong Kang®, Chanhoon An, Ki-Tae Kim, Eung—Jun Park

(Forest Biotechnology Division, National Institute of Forest Science)
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Abstract: Gastrodia elata, a fully mycoheterotrophic orchid, relies on fungi for seed germination
and nutrient absorption due to lack of chlorophyll. Despite its medicinally importanance, little is
known about the genomic resources of Gielata. In this study, the completed chloroplast genome
of G. elata from Korea was determined and compared with other members of family
Orchidaceae. The cpDNA is 35230bp in length and lacked the large and small single copy (LSC
and SSC) regions due to the lost inverted repeat (IR). The overall AT content is 73.30%, and
the cpDNA contains 20 protein—coding genes, 5 tRNA genes, and 3 rRNA genes. Furthermore,
the Korean G. elata cp genome is 74bp smaller than that of the Chinese G. elata. It revealed
substantial variants 495 SNPs and 75 InDels between the two (. elata cp genomes. Relatively,
39 InDels occurred in the protein—coding region, most of which (87%) were less than 10bp in
length. Insertion occurred in the seven protein—coding genes (clpP, matK, rpsl2, rpl2, rpll6, ycf,
and ycf2), while deletion was observed in the four coding genes (clpP, rpll6, rpsi2, and ycf2).
In conclusion, the cp genome of G. elata suffered the complete loss of phosynthesis—related
genes and this is the same pattern occurring in other obligate symbiotic plants.

Keywords: Gastrodia elata, mycoheterotrophic, Orchidaceae, chloroplast, InDel
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In vitro shoot induction and plant regeneration from

seedling—derived apical bud explant in 7Tilia mandshurica

Tae Dong Kim®, Na Nyum Lee, Eun Kyoung Kwon, Yong Wook Kim
(Division of Forest Biotechnology, National Institute of Forest Science)
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S Agste] 473 wjde A3, 05-1.0 mg/L IBA =% 30 mg/L NAA A Fo 4 7tz whg
100% = 7FHg =A vetwth 32 AEAE EG 719 o2g F9o] £3&2 05-1.0 mg/L IBA
T NAA H7F ai A fraff d2s A S04 100%% 71 =4 verskeh 52 2ol 05 mg/L
IBA #H7F wjA ol A 185em=E 71 =A dElwed, 2402 Axe] s %t:z 2 EA A st
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AFEs 05 mg/L=E YESE

Abstract: This work was to develop an efficient method for shoot induction and plant
regeneration of seedling-derived apical bud explant in 7Tilia mandshurica. The highest rate
(82.29%) of shoot induction was obtained when apical bud explants from juvenile seedling
(5-month-old) were cultured on MS medium containing 1.0 mg/L BAP. Among the three kinds
of cytokinins tested for shoot multiplication (BAP, zeatin, and Kkinetin), BAP was the most
effective for that; the highest number (2.1) of shoots per explant was observed on MS medium
supplemented with 1.0 mg/L BAP. For rooting of in vitro—elongated shoots, the highest rooting
rate (100%) was observed in half-strength MS medium supplemented with 0.5-1.0 mg/L IBA or
3.0 mg/L NAA. In the acclimatization process, plantlets that were rooted on the IBA (0.5
mg/L)-supplemented medium had the highest survival rate (100%) or root length (185 cm). This
work showed that a low concentration (0.5 mg/L) of IBA is appropriate for rooting.

Keywords: Tilia mandshurica, apical bud culture, shoot induction, root induction
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A study on characteristics of distribution and growth for

Oriental cork oak (Quercus variabilis) in South Korea

Sang Hoon Chung’, Sang Tae Lee, Joon Hyung Park

(Forest Technology and Management Research Center, National Institute of Forest Science)
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AN -0, EF 5 9ASES dEA4Y 8%, 99 BE, 94 445 5 A% S4L 245
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o 2RUTYe] Ege frEdel tRE AZAE xdeta dom, f/18 §U Eg g
BHE FlNBEFE A4 FEA AR Ak Ao} EFWEE 443 v o]
A8, Ak W FEN, ABY Fol& FFE AP A W WA RHAT A PA5E
QL A9AF W 8~160% et Wa JRFHE A4S WA12~1R)uT FriHon
givh. ZFHRA 53%E 59F ol B, ol A4 JuARS phdte AT
g Byt FRHPYoR 248 § 2040 sd FTAFFe] Augn Al WA
L Aoz gAHAOM, 497 o 4RE FuA L 1 4F FhE0] selAE AL nyn

Abstract: Oriental cork oak (Quercus variabilis) has a wide distribution area and is highly
likely to be used because it has a good tree shape. In order to understand the growth
characteristics according to the oak distribution, location and age, and to analysis of stand
structure and standing trees quality, for 81 oak stands with an occupancy ratio of more than
75% of the oak, the location environment (slope and direction, soil, etc.) and the growth
characteristics (stand growth, the distribution of age, and forest productivity) were investigated.
The oak forests are mainly distributed in the range of 200~400m above sea level, and are
located in the southern slope of mountains. The effective soil depth of the oak forests mostly
exceeds the A layer, and the organic matter content and the cation exchange capacity, which is
the nutrient retention capacity of the soil, were found to be at an appropriate level. However,
soil acidity had a high acidification rate. In addition, the content of organic matter, nitrogen,
available phosphoric acid, and exchangeable cations did not reach the appropriate growth range.
The range of the site index (forest productivity) was 8 to 16, which was relatively lower than
the range of the index (12 to 18) according to the current stand yield table. The oak forests
accounted for 53% of matured stand with V or higher age class, and the stand density trends to
decrease as the age class increases. It was analyzed that 20 years after the oak forests were
established, the peak of the average growth rate and the annual growth rate intersect. From IV
or higher age class, the DBH and height growth tended to decrease.

Keywords: Location environment, Forest productivity, Growth, Oriental cork oak
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Monthly Carbon Input by Litterfall in

Pinus densiflora and Quercus variabilis Stands

Byeonggil Choi’, Gyeongwon Baek!, Jiseok Ha', Hyungsub Kim? Yowhan Son?, Choonsig Kim'
(‘Department of Forest Resources, Gyeongnam National University of Science and Technology,

’Department of Environmental Science and Ecological Engineering, Korea University)
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Abstract: This study was carried out to compare the carbon(C) input by litterfall in adjacent
Pinus densiflora (P) and Quercus variabilis (Q) stands in Sancheong-gun (S) and Jinju-si (]),
Gyeongsangnamdo, Korea. Circular litter traps with a surface area of 0.25 m® were installed to
measure the C input by litterfall. Litter was collected at monthly intervals between June 2018
and May 2019. C concentration of litterfallwas analyzed using an elemental analyzer. There was
not a significant difference in annual total C input (JP : 2877 kg C ha! yr!, JQ : 2828 kg C
ha' yr!, SP : 2505 kg C ha! yr}, SQ : 2049 kg C ha'! yr!) between adjacent species but
varied by two regions. The monthly total C input was the highest in November in both species,
but the monthly C input pattern was different between both species. Q. variabilis stands showed
a unimodal-distribution with the highest C input in November, followed by October and
September, which is a tendency for C input by litterfall to be input heavily from September to
November. In contrast to @. variabilis, P. densiflora stands had a multimodal-distribution,
including high inputs of C in October, December, and March as well as November. These results

indicated that the monthly C input by litterfall varies considerably between two species as well

as regions.
ARAR: B AFE gt 99 AEA(FANE R1707942)3 3kt AFAITHIAHE 2020R1A2C1005791)
o] ¥ ol st A+
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Influence of Thinning Intensities on Aboveground Carbon Storage in
Larix kaempferi Stands

Sang Tae Lee®, Sang Hoon Chung, Joon Hyung Park

(Forest Technology and Management Research Center, National Institute of Forest Science)
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Abstract: The objective of this study was to estimated aboveground C storage for different
thinning intensities in Larix kaempferi stands. The study site stand were located in
Inje-gun(control, 10%, 20%, 30%), and Pocheon-si(control, 20%, 30%) for different thinning
intensities based on volume were established at each stand in 2011. Circular 10~12.6m radius
plots were permanently located and we identified all of the trees in each plot to measured
diameter breast height(dbh) of trees over 6cm diameter at 1.2m above the soil surface, tree
height, and tree ring growth. and the stand surveys were conducted every three years
thereafter(2011 ~2020). In Pocheon-si, annual average carbon stocks of control plot (2.0 tC/ha/yr),
which was higher than 30% plot (1.3 tC/ha/yr), 20% plot (0.7 tC/ha/yr). Annual average carbon
stocks of 0% plot (2.6 tC/ha/yr) was higher than that of 20% plot (2.1 tC/ha/yr), 30% plot (1.8
tC/ha/yr). 10% plot (1.7 tC/ha/yr) in Inje-gun. The results of this study showed that increased
the carbon stocks of individual trees in the thinning treatments, but did not increase carbon
stocks of thinning treatments at stand level higher than 0% plot. If the objective of increasing
carbon stocks of Larix kaempferi stands. we need the further research for optimized stand
density and long—-term investigation for carbon storage under different thinning practices.

Keywords: Aboveground, Carbon storage, Larix kaempferi, Stand density, Thinning
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The relationship between tree—-based biogenic volatile organic
compounds (BVOCs) emission and leaf gas exchange on

urban trees under air pollution

Jong Kyu Lee”, Su Young Woo, Myeong Ja Kwak, Yea Ji Lim, Han Dong Kim,
Su Gyeong Jeong, Ju Yeong Kim
(University of Seoul)
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Abstract: Urban trees contribute to the benefit of human health through a multitude of services,
mainly by reducing atmospheric gas pollutants such as ozone (O3) and particulate matter (PM).
Studies on the relationship between urban trees and air pollution has become a popular topic.
The removal of air pollution by trees can occur through stomatal uptake and/or deposition to
plant surfaces. For this reasons, urban trees are well known as a critical role in reducing air
pollution. However, it is also increasingly recognized that trees can give a negative effect on air
quality by biogenic volatile organic compounds (BVOCs) emission. Trees employ BVOCs
emission for basic functions in growth and protecting from the abiotic and biotic stresses. Some
researches have reported that leaf gas exchanges can significantly affect BVOCs emission of
urban trees. Especially, isoprene, which is one of BVOCs, is closely realted to changes in
stomatal conductance on trees. This study aimed to research the relationship between BVOCs
emission and photosynthetic activity on major urban trees (Pinus densiflora, Ginkgo biloba,
Taxus cuspidata, Prunus yedoensis, and Zelkova serrata) under 150 pug m > of PM and 100 ppb
of O3 conditions separately. The results of this research can be helpful to the selection of urban
tree species to reduce air pollution.
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Reproductive characteristics of old Broussonetia X kazinoki tree

using nSSR markers
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Abstract: Broussonetia * kazinoki are known to reproduce in sexual and asexual reproduction.
And it can use its fruit and young leaves for food, and it is grown as a material for window
paper and hanji because the fiber of the bark is long and shock-resistant. It is also an
economical tree because it is easy to grow and has the ability to sprout. This study was
conducted to identify the reproductive characteristics of old Broussonetia * kazinoki tree. The
research materials include one old tree located in Jinju, Gyeongsangnam-do, and 32 trees
growing around it. A totla of 33 DNA samples were collected and genetic analysis was
performed through 12 nSSR markers. Genetic analysis shows that all 33 individuals have one
genotype. Therefore, it is decided that a total of 32 trees that grow near the old tree have
grown as asexual reproduction from the old tree.
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Comparison of Salt Tolerance among Pot Seedlings of Pinus densiflora,
Larix kaempferi, Quercus acutissima, and Abies holophylla
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Abstract: Salt is used to control Pueraria lobata in plantations, raising concerns about the
damage to planted seedlings. Here we compared salt tolerance among pot seedlings of Abies
holophylla, Larix kaempferi, Pinus densiflora, and Quercus acutissima. They were subjected to
salt treatments from 0, 20, 40, 60, 80 to 100g and checked for their visible damage and dry
weight. A. holophylla treated with at least 60g salt showed leaf browning after one week. Leaf
browning and distortion were observed in the treatments of at least 80g salt of P. densiflora
and L. kaempferi after 4 weeks, respectively. However, no visible damages were detected in Q.
acutissima. Dry weight of all seedlings in the treatments of at least 80g salt decreased by more
than 25% compared with that of the control. There were significant differences (P = 0.05) and
negative correlations in dry weight between the salt treatments and control. These results
suggest that different salt amounts should be treated depending on tree species in plantations.
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Comparison of Water use strategies of three co—occurring tree species

Kiwoong Lee, Eun-Sook Kim!, Bora Lee?, NangHyun Cho®, Jong-Hwan Lim'
('Division of Forest Ecology and Climate Change, National Institute of Forest Science,
*Warm Temperature and Subtropical Forest Research Center, National Institute of Forest Science,
SDepartment of Environmental Science, Kangwon National University)
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Abstract: Pines and oaks are the dominant species that are native and widely distributed in
Korea. These two species are in a competitive relationship in some respects as shade-intolerant
species. According to a new greenhouse gas concentration scenario “Representative Concentration
Pathway(RCP)”, it is predicted that pines and oaks’ distributions are to be limited. Also, the
declines and die-off of pines have been reported. The different abilities of plant species to deal
with drought stress have been associated with structural and ecophysiological traits. The study
was conducted in Forest Technology and Management Research Center, Pocheon from 2019 to
2020. Pinus densiflora, Pinus koraiensis, and Quercus serrata were selected to figure out the
species’ water use strategies in response to climate change by measurements of sapflow, DBH
increment and Water use efficiency.

Keywords: sapflow, water use efficiency, water use strategies, DBH increment
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Development of Allometric Equations for Urban Tree Biomass in

Southern Korea

Jiseok Ha', Gyeongwon Baek!, Byeonggil Choi!, Jeongmin Lee’,
Hyungsub Kim? Yowhan Son?, Choonsig Kim!
('Department of Forest Resources, Gyeongnam National University of Science Technology
Division of Environmental Science and Ecological Engineering, Korea University)
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Abstract: The growth and biomass of trees planted in urban green space were important to
determine carbon sequestration in urban green space under climate change situation. This study
was conducted to develop urban-specific allometric equations for 3 species (Ginko biloba Linn.,
Zelkova serrata (Thunb.)Makino., Prunus serrulata Lindley.) which are commonly planted as
urban trees in Southern region. Each of the five sample trees were cut down so that their
diameter classes are evenly distributed. allometric equations were developed by using diameter at
breast height (DBH), DBHH, crown height, clear bole length, crown diameter as independent
variables. Allometric equations for all species were significant (P<0.05) with DBH or DBH’H
accounting for 92-99% of the variation so it can be used to estimate each component. Allometric
equations were significant with crown height or crown diameter except for Ginko biloba Linn.
but coefficient of determination is relatively lower than other independent variables. Allometric
equations of all species were not significant with clear bole length. Meanwhile, urban-specific
generalized allometric equations included all three species were almost significant except for
equations using clear bole length as variables. These results indicated that three species of
urban-specific allometric equations in southern region can be used to estimate tree biomass by
using generalized allometric equations because it has a high coefficient of determination when
using DBH and DBH’H as independent variables.
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Characteristics of Aerosol Distribution by
Elevation Measured in Urban Forest

- focused on Cheonjangsan Mountain

Pyung-Rae Kim", Byung-Mook Hwang, Hong-Duck Sou
(Urban Forests Research Center, National Institute of Forest Science)
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Abstract: Fine particulate matter, along with other atmospheric particulate pollution, has become
the most pressing air pollution concern in the country. Urban forests play an important role in
improving the urban atmospheric environment by reducing atmospheric pollution. Forest can
reduce PM by absorption, adsorption, blocking and deposition. In this study, we try to
understand the distribution characteristics of aerosol by measurement according to the vertical
position in the Pinus Koraiensis forest. The PM10, PM2.5 concentrations were measured by a
mobile PM measuring device, Airpro(SGA Embedded Co. Ltd, Korea), which was installed 0.5,
1.5, 4, 6m above the ground. The average PMI10 concentration were 36.9ugm °, 43.2ugm >, 38.1ug
m*, 32.6ugm > in 6, 4, 1.5, 0.5m, respectively. PM2.5 concentration were 28.3ugm °, 29.5ugm °, 29.2
pem ° 26.8ugm °, respectively. when fine dust moves form the upper layer to the lower layer, the
concentration seems to change as it was absorbed or adsorbed to the leaf surface. Based on
understanding the dynamics of fine dust in the urban forests, this study can contribute to
development and management of urban forests to reduce fine dust.

Keywords: Urban Forest, PM10, PM2.5, dynamics of PM
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Analysis of Intra-Annual Cooling Effect of

Urban Green infrastructure by Forest Type

Byung Mook Hwang”, Pyung-Rae Kim, Hong-Duck Sou, Jeong-Hak Oh
(Urban Forests Research Center, National Institute of Forest Science)
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Abstract: The urban Green Infrastructure(GI) is well known to reduce the temperature inside
and around the forest through evaporation and shadow effects. To identify the intra—annual
cooling effect of GI, this study classified temperatures by season according to the forest type
and compared them with grey infrastructure(Dongdaemun Automatic Weather Station). We
measured temperature and relative humidity at 16 locations, including Hongneung experimental
forest in Seoul, urban park, and traffic island, from Dec 2019 to Nov 2020 using SP-2000-20R
sensors(VAISALA, Finland). The intra—annual cooling effect of GI was in the order of urban
forest(-1.310.1C), grassland(-0.9+0.3C), urban park(-0.7+0.27C), and traffic island(+0.6£0.27C).
The intra-annual cooling effect of broadleaf forests(-1.4+0.1°C) and mixed forests(-1.4+0.17C)
was relatively superior to coniferous forests(-1.1+0.1C). As a result of comparing the
daytime(09:00 ~18:00) temperature of urban forests, broadleaf forests had a higher temperature
than coniferous forests before budding, but after May, they have a relatively lower temperature.
This study can contribute to the planning and management of urban GI.

Keywords: urban forest, gray infrastructure, heat wave, air temperature, traffic island
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Is System of Prohibiting Illegal Log Trade a Non Tariff Barrier?

Dong-Hyun Kim", Cheol-Hyun Jeon
(Division of Global Forestry, National Institute of Forest Science)
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Abstract: The purpose of this study was to find out if the illegal wood trade prohibiting
system introduced by major wood importers serves as a non-tariff barrier in terms of trade
smoothness. The major countries that introduced the system were the United States and the EU,
and in terms of industrial structure, the U.S. wood industry was identified as an import-driven
country, while the EU was an export—-driven country. Among these, the U.S. was a Due care
system in which producers demonstrate wood legality, while the EU was a Due diligence system
in which national system demonstrates wood legality. As a result, the trade effects was analyzed
using a gravity model by verification system for wood legality, and the U.S. showed that the
trade volume decreased by -61.3% on average since the introduction of the system, mainly on
sawn wood and MDEF. On the other hand, the EU saw an average decrease of —26.7% in trade
for various wood products. Interestingly, the EU’s inter-EU trade volume has been increased by
39.3% since the introduction of the system. Considering these results, the U.S. has strategically
raised non-tariff barriers to markets it wants to protect, while the EU has raised non-tariff
barriers on various items. Desicively, it was estimated that the EU is using the system to ban
the trade of illegal wood as a non-—tariff barrier in terms of increased internal transactions since
the introduction of the system.

Keywords: Non-Tariff Barrier, Illegal logging, Due care, Due diligence
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Analysis of Domestic Plywood Demand by Imposing Anti Dumping Tariff

Dong-Hyun Kim", Gyong-do Heo, Cheol-Hyun Jeon
(Division of Global Forestry, National Institute of Forest Science)
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Abstract: Since Korea tentatively decided to impose 10 percent anti-dumping tariffs on imported
plywood, starting with Malaysia, and recently Vietnam, domestic plywood manufacturers and
importers are divided over the effects of anti-dumping measures. Therefore, the purpose of this
study is to analyze the impact of anti—-dumping measures on imported plywood and the domestic
plywood industry. For this purpose, the demand function for domestically produced plywood was
estimated and monthly time series data were used from January 2001 to December 2018. The
analysis shows that the demand function of domestic plywood is consistent with the theory of
domestic plywood price and import price, which is the price of substitute goods. However,
variables related to income were analyzed to be inconsistent with the theory. The reasons for
this are the emergence of non-wood substitutes and the misuse of waterproof plywood. And it
was analyzed that the benefits of domestic plywood manufacturers increase as the price of
domestic plywood rises and supplies increase due to anti—-dumping measures. However, the trade
substitution effect has increased imports again, making the anti-dumping effect ineffective. Thus,
anti-dumping measures will be positive for the domestic plywood industry, but its effect will be
limited.

Keywords: Anti dumpping Tariff, Demand curve, Plywood markets
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Quantitative Analysis Method of Particulate Matter on

Quercus acutissima Carruth. Leaf Surfaces

Iereh Kim®, Changyoung Oh, Jounga Son, Sunmi Je, Hanna Chang

(Urban Forests Research Center, National Institute of Forest Science)
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Abstract: Forests purify the air by accumulate airborne particulate matter(PM). But particle
capturing ability of trees varied by species. In order to evaluate the particulate matter
accumulation by the urban forest trees, it is necessary to quantify the leaf surface PM
accurately. In many studies, accumulated PM were measured by filtration-weighing method and
diverse pretreatment such as sonicating, shaking or soaking were selected when PM-solvent
suspension were made. However, these methods may have problem that it is not possible to
accurately measure the PM since micro-structures on the leaf surface can be damaged during
the treatments. In this study, we had quantitative comparison of sonicating, shaking and soaking
treatments and evaluate leaf damage from the treatments. As a result, sonicating was not
suitable since it damaged leaf surfaces. Shaking treatment had better value than soaking
(p<0.0001), PM,;o and PMs on 60 minute of shaking treatment were 0.00515 pg/cm® and 0.00243 u

g/cm’ respectively. However, there was no significant difference.
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Genetic diversity and spatial genetic structure of

Acer tegmentosum in Mt. Jiri

Ji-Young Ahn", Jei-Wan Lee, Se-Won Chun
(Devision of Forest Bioinfomation, National Institute of Forest Science)
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Abstract: Acer tegmentosum Maxim. belongs to Acer genus and is deciduous broad-leaved tree
species. It is distributed over 800m above sea level north of the central regions including Mt.
Jiri. Recently, there were many kind of studies about pharmacological efficacy of the extract of
A tegmentosum. There were reported that efficacy of extracts have excellent Anti-oxidative and
Anti-Inflammatory. Accordingly, there have been frequently illegal logging in natural habitat, It
is critical problem that individuals were decreased in habitat. If there is a limited mating
between small number of individuals in the population, It would be decreased genetic diversity in
species. A total of 47 individuals which distributed in the study site (1.4ha, 100 x 140 m) in Mt.
Jirt were investigate to estimate both genetic diversity and spatial genetic structure. The average
of observed alleles (A) was 3.8, effective alleles (A.) was 2.3, observed heterozygosity (H,) was
0431 and expected heterozygosity (H.) was 0490, respectively. The value of inbreeding
coefficient(F) was 0.077. Spatial autocorrelation analysis was performed based on kinship
coefficients between individual with the logarithm of the distance. Genetic similarity between
individual was high within 40m. The estimated quantify SGS(S,) was 0.0005, It was the smallest
level comparing species with smilar life history. According to spatial Bayesian clustering, 2
genetic clustrers were devided in population. The results of this study will be used strategy

development to conserve genetic diversity of A. tegmentosum..

Keywords: Medicinal resources, Spatial Genetic Structure(SGS), Bayesian clustering, Conservation
strategy
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Etiological Characterization of Mycosphaerella Leaf Spots of

Platanus occidentalis by Symptom Observations

Junhyung Park!, Dahye Seo!, Ji-Hyun Park®, Ki Woo Kim'®
('Department of Ecology and Environmental System, Kyungpook National University,
Division of Forest Diseases and Insect Pests, National Institute of Forest Science,
*Tree Diagnostic Center, Kyungpook National University)
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Abstract: American sycamore (Platanus occidentalis) leaves were observed to characterize the
etiology of Mycosphaerella spot using light and scanning electron microscopy. The spots on the
upper surface were irregular to circular and approximately 3 to 5 mm in diameter. There were
sooty films on the lower surface. Light microscopy revealed two types of conidia: (i) slightly
curved long club-shaped Cercospora-like conidia and (ii) brown ellipsoidal Stigmina-like conidia.
Field emission scanning electron microscopy revealed no distinct differences in surface undulation
of the upper surface between the spotty regions and healthy ones. The sooty films on the lower
surface was tightly composed of two types of conidia forming clusters centering non-glandular
trichomes at a radius of 300 pm. These results suggest that the trichomes of American
sycamore leaf could be pathogen habitats or infection sites.
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Effects of rooting stimulants treatment on rooting of Lonicera harae

Sung-Hyuk Park”, Yong-Hwan Son, Ki-Yoon Kim,
Dae-Hui Jeong, Jeong-Hoon Huh, Ho-Jun Son
(Forest Medicinal Resources Research Center, National Institute of Forest Science)
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Abstract: Sageretia thea is a deciduous shrub belonging to the Caprifoliaceae, It was conducted
to lay the foundation for future medicinal materials and mass growth research. The cuttings
were collected in Tongyeong and Namhae, Gyeongnam. The cutting test was conducted on
September 21, 2020, and rooting rate, root length, and root count were measured on January 20,
2021, about 120 days later. Rooting promoters were IAA (500, 1,000 mg - LY and IBA (500,
1,000 mg - L'Y). After immersion for 10 minutes, it was cut into the soil mixed with sand and
bed soil at a ratio of 1:1. As a result, the rooting rate was 55.0% in the control, the root length
was 29.27 mm, the root width was 0.81 mm, and the average number of roots was 6.36. In
comparison, the rooting rate was 75.0% in IAA 1,000 mg - L', which was the highest, and the
average muscle length was also the longest at 72.33 mm. In comparison, the rooting rate was
75.0% in IAA 1,000 mg - L', which was the highest, and the average muscle length was also
the longest at 72.33 mm. In the case of IBA, the rooting rate was 35.0% at 500 mg - L' and
30.0% at 1,000 mg - L', showing lower rooting rate than the untreated group. The number of
roots was also 2.86 and 5.17 on average, respectively, which was found to be lower than 6.36 in
the untreated group. Rooting seems to be the most advantageous in IAA 1,000 mg - L a
rooting promoter when cutting Sageretia thea. In the future, rooting and growth tests are
required when cutting Sageretia thea according to treatment with various rooting promoters such
as NAA, Gibberellin, and Rootone.
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Development of microsatellite markers and genetic characterization in

Acer tegmentosum

Jei-Wan Lee”, Ji-Young Ahn, Sang-Chul Kim, Hyo-Shin Lee
(Devision of Forest Bioinfomation, National Institute of Forest Science)
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Abstract: Acer tegmentosum Maxim. belongs to Acer genus and is deciduous broad-leaved tree
species. It is distributed in the north central regions over 700~800m above sea level. It has been
used as a traditional medicine, called ‘Sancheonmok’ or ‘Beolnamu’. Recently, Anti-oxidative and
Anti-Inflammatory effect of the extract from this species has been discovered. Accordingly, there
has been high demand for medicinal use, and indiscriminate illegal harvesting is on the rise.
That could act as a major cause of the population decline. In the present study, new
microsatellite markers were developed and characterized for the purpose of genetic resources
conservation of A. tegmentosum. Ten polymorphic markers were selected based on the sequence
information resulted from next-generation sequencing, and characterized using three population of
Mt. Odaesan, Mt. Jirisan and Mt. Sobaeksan. The average number of alleles and effective alleles
were 4.0 and 2.5, respectively. The average observed heterozygosity and expected heterozygosity
were analyzed to be 0.466 and 0.524, respectively. Null alleles and linkage disequilibrium were
not observed. The cumulative probability of individual identification calculated in the three
population was 2.2E-07, which estimated to give high efficiency for identifying individual
genotypes. These markers will be useful for analysis of genetic diversity and spatial genetic
structure, plant forensic science, and so on.

Keywords: Acer tegmentosum, microsatellite marker, genetic diversity, genetic characterization
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A Case Study about Forest College and Educational Effects,
Applying e-PBL(e-Project-based Learning) in the COVID-19 Pandemic

Songhee Lee!'™, Jaeeun Lee?, Hoduck Kang®, Tae kyung Yoon'
('Department of Forest Science, Sangji University,
“Department of Adult Learning and Counselling, Sangji University,
*Department of Biological and Environmental Science, Dongguk University)
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Abstract: This study was conducted to apply the PBL learning method for “Urban forestry
management” course in Sangji University to develop forestry education, under the current
COVID-19 situation. Learners were advised to mainly access online contents to carry out the
PBL. PBL is effective to motivate self-directed learning, problem solving, communication skills
and learner’s responsibility as a team by enabling them to choose their own projects. This study
discovered the positive effect on learner’s motivation and interest(4.17), understanding regarding
the subject matter(4.17), problem-solving  skill(4.25), communication skill(4.33) and
decision-making skill(4.21). Also Learners were satisfied with the PBL through social skills
acquisition and project experience. In conclusion, there are positive indications that learners were
satisfied with PBL learning method. Therefore, PBL is developed for forestry education along
with effective learning schedule allocation, systemized support for survey and institutionalized
studying guideline.

Keyword: PBL, Project-based learning, Learning method, Forest college, Forest education
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Characterization of ANI111 gene associated with drought stress
resistance and shoot branching in hybrid poplar
(Populus alba x P. glandulosa)

Su-Jin Park®, Eun-kyung Bae Hyun A Jang, Young-Im Choi
(Department of Forest Resources, National Institute of Forest Science)
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Abstract: Enhancing stress-resistance of plants will promote their adaptation under extreme
conditions and rapid environmental changes due to global warming. In this study, we focused on
family genes that encode proteins containing AN1 and A20 zinc-finger domain at its N- and
C-terminus, respectively. Especially, we identified characteristics of a novel gene ANI111 from
hybrid poplar (Populus alba * P. glandulosa) in response to salt and drought stress. As a
result, knockdown (RNAi) transgenic poplar plants exhibited tolerance to drought stress, while
wild type plants withered. The RNAI lines grown in soil showed an increased number of lateral
branches and reduced shoot height compared to the wild type plants. Moreover, the RNAI1 lines
exhibited increased expression of genes involved in cytokinin signaling. Taken together, these
results indicate that ANI111 is important to regulate drought stress response and hormone
signaling related to shoot branching.
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A Flora of Vascular Plants in Mt. Munsusan, Bonghwa-gun

Hye Jeong Lee®, Jun Gi Byeon, Tae Im Heo,
Dong Hyuk Lee, Byeong Joo Park, Ji Dong Kim, Jun Woo Lee
(Baekdudaegan National Arboretum)
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2 8 wmet FESH o8 459 R, 4SS 417TE R, S 306 T, APEE 2423
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Abstract: This study was carried out to elucidate the distribution of vascular plants and their
usefulness of Mt. Munsusan(1,182 m) in Bonghwa-gun, Gyeongsangbuk-do. The vascular plants
that were collected 10 times 2020 consisted a total of 574 taxa; 94 families, 309 genera, 505
species, 4 subspecies, D9 varieties and 6 forms. For the Korean endemic plants, 18 taxa were
recorded and 4 taxa of Vulnerable Species (VU) and 9 taxa of Least Concerned species (LC)
categorized by the Korean Forest Service as rare plants were investigated in this region.
Furthermore, V, IV, Il degrees of floristic regional indicator plants designated by the Korean
Ministry of Environment included 3 taxa, 7 taxa and 17 taxa, respectively. Among them,
medicinal, edible, ornamental, pasturing, industrial plants were 459 taxa, 417 taxa, 306 taxa, 242

taxa, 218 taxa, respectively. In addition, 24 taxa of naturalized plants were observed.

Keyword: Rare plants, Endemic plants, Naturalized plants, Usefulness, Conservation
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Significance and Implication of Forestry in Sustainable Development Goals

Eunho Choi*, Hye Yoon Seo, Rae Hyun Kim
(Division of Global Forestry, National Institute of Forest Science)

Sk v AEE 20189 2€9 AR AAE#RS|E NHE HAA sFo sstal UN
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dol Azt 7} Al digh =27t &EstA o] FojAa Tt FAFE Hik G4ES 930
T34 S 78T SDG 15 S4B ADY] s ol RE AIHE Y star -Evhe 4t
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Abstract: Korean government established K-SDGs(Korean Sustainable Development Goals) at
Ministerial Meeting for Social Affairs in February 2018 to follow the international trend and
effectively achieve the goals. Since SDGs(Sustainable Development Goals) underscore
environmental sector, role and function of forest has been actively discussed. To achieve SDGs
related to the environmental sector, we have assessed implementation outcome of SDG 15(Life
on Land) in Korea and analyzed its relevance to Korea's forestry policies. SDGs were developed
based on mutual relationship between goals that require to take an integrated approach to
analyze. SDG 15 mentions about role of forestry and its enhancement, but influence of improved
forest is not confined. Based on analysis of synergies and trade—offs among SDGs, we provided

measures to maximize synergies and minimize trade-offs.

Keywords: Forest, K-SDGs, Policy, Synergies, Trade-offs
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Selection of Superior Populations and Individual Trees of

Quercus acuta Thunb. for Tree Improvement Program

Kyungmi Lee", Jeong Ho Song!, In Sik Kim!, Jae Cheon Lee’

('Dapartment of Forest Bioresouces, National Institute of Forest Science)
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Abstract: Quercus acuta has the largest distribution area among evergreen oak trees in Korea.
The distributional range is expected to be expanded following the climate change. The
production of improved seed is required regarding the high usefulness of its timber and
pharmacological materials. In this study, the natural populations were investigated to select the
superior populations and individual trees for the tree improvement of @. acuta. Sixteen base
populations were selected from the eleven regions of Jeollanam-do and Jeju. The vegetation of
the populations were investigated including the dominance of @. acuta and the accompanied
species. The superior populations were selected using the criteria to be served as seed harvest
forest until the improved seeds could be produced from the newly established seed orchard. The
individual trees were evaluated to select the breeding materials based on the selection criteria of
evergreen oak trees. A total of 200 candidate individual trees were selected by ocular selection
and the base line selection was applied to the standardized values of each candidates. As a
result, five superior populations and 61 superior individual trees were finally selected to be used

as breeding population for the improvement of Q. acuta.
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Growth and Survival of Tree Species on Reforestation Study in

Degraded Sandy Soil Regions of Central Mongolia

Ganchudur Tsetsegmaa'”, Wonwoo Cho?, Khaulenbek Akhmadi', Hoduck Kang®
('Division of Desertification Study, Institute of Geography & Geoecology,
Mongolian Academy of Sciences, Mongolia,

“Division of Forest Tree Improvement, National Institute of Forest Science,
*Department of Biological and Environmental Science, Dongguk University Biomedi Campus)

Abstract: The study was implemented in the Elsen Tasarkhai station of the Research and
Experimental Center for Combating Desertification (47° 19° 41.4“ N, 103° 42" 065" E; 1,967 m
altitude), located in Khugnu-Tarna National Park in Rashaant district in the Bulgan province,
Central Mongolia. Since 2010, trees and shrubs that are native and can be nativated have been
planted within the scope of experiment station to combat desertification to combat sand
movement and to build windbreak. In May 2010, a total of 1,764 seedlings from five different
species (Acer tataricum, Caragana arborescens, Malus baccata, Populus sibirica and Ulmus
pumila) of trees and shrubs were planted. The different species showed different survival rates
in the reforestation experiment. By the end of 2010, 98 % of the all planted trees remained alive.
In 2011 and 2012, the survivorship of A. tatarium and M. pallasiana continuously decreased
significantly. From 2012, there was not any significant decrease in the survival of U. pumila, P.
sibirica and U. pumila species (78 %, 82 % and 95 % respectively, p < 0.05). In the experiment,
U. pumila exhibited the highest survival of 88% followed by the C. arborescens stand and then
P. sibirica (86 % and 83 % respectively, p < 0.05). M. pallasiana and A. tataricum showed the
lowest significant survival of 66 % and 53 % respectively, p < 0.05 in trees compared with
other species. Overall, the results showed that P. sibirica showed the tallest tree height, after A.
tataricum, U. pumila, C. arborescens, but M. pallasiana species has the shortest height in autumn
2017. The height growth of P. sibirica, U. pumila and C. arborescens significantly increased (7.02
%, 13.30 % and 30.35 96, respectively) during the study years. But A. tataricum (-1.56 26) and
M. pallasiana (-3.70 %) species showed a decrease in height. The value of trees height showed
significant differences between species (F = 41.43 to 79.08; p = < 0.001). In combined conclusion,
U. pumila, C. arborescens and P. sibirica were better adapted to the environment, while M.
pallasiana and A. tataricum were weak in adaptability. Reforestation experiments on reduced land
degradation are challenging long-term endeavours that require thoughtful planning,
implementation and monitoring. While they are closely related, a conceptual distinction may be
made between them. The purpose of reduced land degradation is to restore the degraded land to
its original state that is, to re-establish the presumed structure, productivity and species
diversity of the soil originally present at the site. Research conducted among features are related
to the central steppe region of the Mongolian forest-steppe and semi—desert regions. Combining
the results obtained with reforestation and sustainable land-management practices can help to
improve soil organics in degraded sandy soil regions.
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Nitrate reductase mediated Ultraviolet-B+Blue induced anthocyanin

accumulation in Aft tomato fruits

Min-Jun Kim"**, Yuhua Li%, Kang-Hyeon Ka'
('Division of Special Forest Products, National Institute of Forest Science.
“College of Life Science, Northeast Forestry University)
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Abstract: Immature Aft tomato fruits were exposed to different wavelengths of light (Far-red,
red, blue, UV-A, UV-B, UV-A+UV-B composite light and blue + UV-B composite light) for
96h, and then quantified anthocyanin content. The most effective treatment for anthocyanin
production in peel of Aft fruit was the co-irradiation of blue and UV-B (blue + UV-B). To find
the key regulators in blue + UV-B induced anthocyanin biosynthesis pathway, the Aft fruits
exposed to different light (blue, UV-A, UV-B and blue + UV-B composite light) for 16 h were
subjected to RNA sequencing (RNA-seq) analyses. The results showed that 467 genes and 222
genes were specifically up-regulated and down-regulated by blue + UV-B, respectively. Among
these genes, the expression of nitrate reductase NR (nitrate reductase) was highly induced by
blue + UV-B, and this specificity was also confirmed for NR (nitrate reductase) activity. To
examine the role of NR (nitrate reductase) in blue + UV-B induced anthocyanin accumulation,
we pretreated the fruits with NR (nitrate reductase) inhibitors glutamine (GIln) and the
molybdateanalog tungstate (TUN), then applied the blue + UV-B treatment. The results showed
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that anthocyanin content and NR (nitrate reductase) activity were significantly reduced under
both inhibitor treatments. Meanwhile, expression levels of anthocyanin biosynthetic and
regulatory genes were also significantly decreased as well. Taken together, these results indicate
that, NR (nitrate reductase) is induced by blue + UV-B, leading to anthocyanin accumulation in
the peel of Aft fruits. NR (nitrate reductase) catalyses the conversion of nitrate to nitrite, it is a
step of nitrogen assimilation pathway in plants as well as microalgae. Understanding the
mechanism of nitrate reductase can be used in various fields of forestry research, and in
particular, it will contribute to the improvement of the quality of forest fruit trees containing

pigments.
AFAL: National Natural Science Foundation of China (no. 31471911 and 31272200 to Yuhua Li),

the National Natural Science Foundation of China (no. 31401907 to Yu Wang), and the
China Postdoctoral Science Foundation (no. 20156M581414 to Yu Wang).
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A Checklist of Subclass Magnolidiidae, Subclass Hamamelidae,
Subclass Caryophyllidae and Subclass Dilleniidae of

Class Magoliopsida from Jeju—-do Province

Kyeonghee Kim!, Yeon Ok Seo®, Gwan Pil Song®
(!National Institute of Biological Resources,

*Warm-temperate and Subtropical Forest Research Center, 3Jeju Biological Resource)
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Abstract: To compile a comprehensive list of the flora of vascular plants of Jeju Island,
specimens stored in major herbaria including WTFRC (Warm-temperate and Subtropical Forest
Research Center, Jeju Island) were examined and literature search was conducted. Especially, the
plant list of Magnoliopsida which is composed of subclass Magnoliidae, subclass Hamamelidae,
subclass Caryophyllidae and subclass Dilleniidae in Jeju Island was completed in this study. A
total of 419 taxa of Magnoliopsida belonging to 63 families and 159 genera were listed. Within
Magnoliopsida in Jeju Island, subclass Dileniidae comprised the largest proportion (36.6 %) with
153 taxa (149 species and 4 varieties), followed by subclass Magnoliidae with 102 taxa (24.4 %,
101 species and 1 variety) and subclass Caryophyllidae with 101 taxa (23.9 %, 95 species and 5
varieties). Only 15 % was referred to subclass Hamamelidae, comprised of 63 taxa (61 species
and 2 varieties). From among Magnolipsida in Jeju Island, 19 species in 11 families were
endemic to Korea. Out of these, 6 taxa belonging to 5 families were endemic to Jeju Island.
Additionally, this study revealed that 47 taxa of Magnoliopsida belonging to 26 families (11.2 %)
cannot be found from Korea except Jeju Island.
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Institutional Synergies between Peatland Restoration and
Sustainable Development Goals in Indonesia,

and Implication for International Cooperation

Dong-hwan Kim", Eunho Choi, Raechyun Kim, Myungkil Kim
(Division of Global Forestry, National Institute of Forest Science)
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Abstract: Tropical peatland provides diverse ecosystem functions and services. The pealtand,
however, has been degraded rapidly by land and forest fire, drainage, and exploitation. The
degradation causes not only environmental costs but also social and economic losses. Therefore,
national efforts and international cooperation for the peatland restoration and sustainable use are
in progress. This study analyzes potential institutional synergies between tropical peatland
restoration institution and Sustainable Development Goals(SDGs), to provide implication for
international cooperation. A case study focused on the peatland restoration institution of
Indonesia, which possesses 47% of global tropical peatland was implemented to draw out
potential synergies. Institutional interaction framework was applied, and the potential synergies
were classified into core synergy, complementary synergy and supplementary synergy. Potential
of 1 core synergy and 6 complementary synergies was identified. The international cooperation
for restoration and sustainable use of the tropical peatland should realize the potential synergies,
and discover potential supplementary synergies in consideration of ecosystem services provided
from the peatland. In addition, indicators should be developed to monitor, report and evaluate the
accomplishment.

Keywords: Tropical peatland, Ecosystem service, Sustainable use, Institutional interaction

- 175 -



2021 4tlnrst 3 sh=Cl3] P-0169

I, frol, olFd, S, wIR, A SNl AAE
(FHFED DMZAA A & A3

Distribution of Vascular Plants in the

Wind-Hole(Bagjigol), Pyeongchang, Gangwon-do, Korea

Ho-Geun Yun®, Seung-Bong Yu, Jong-won Lee, Jin-Heon Song,
Gippeum Bak, Dong Hak Kim, Jong-Bin Ahn, Hyun-Tak Shin
(DMZ botanic garden, Korea national arboretum)
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Abstract: Bajigol(Wind-Hole) is located in the Mountainside of Bagjisan(Mt.), Singi-ri,
Jinbu-myeon, Pyeongchang-gun, Gangwon-do. There are many talus deposit around Bagjigol,
and cold wind blows out in summer in Wind-hole and warm wind blows in winter. Flora
surveys were conducted for each season 9 times from March to November 2019. The current
status of vascular plants distributed in survey area was identified as a total of 254 taxa,
including 69 families, 162 genera, 220 species, 3 subspecies, 26 varieties and 5 forma. In addition,
the floristic special plants Class V was 4 taxa such as Polypodium virginianum L. ClassIV was
6 taxa such as Anemone reflexa Steph. & Willd. and Class III was 17 taxa such as Abies
nephrolepis (Trautv.) Maxim. and Class II was 12 taxa such as Acer triflorum Kom. and Class
I was 20 taxa such as Dryopteris crassirhizoma Nakai. Rare plants were identified in a total
of 7 taxa, including Oplopanax elatus (Nakai) Nakai(EN), Aristolochia manshuriensis Kom.(LC),
Syringa wolfii C.K.Schneid.(LC). also Korea endemic plants were identified in a total of 5 taxa,
including Salix koriyanagi Kimura and Clematis trichotoma Nakai.

Keywords: Rare plants, Korea endemic plants, Floristic special class
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Characteristics of herbaceous vegetation of barren land of
Southern Limit Line in DeMilitarized Zone

Seung-Bong Yu", Dong-Hak Kim, Jong-Won Lee, Jin-Heon Song,
Gippeum Bak, Ho-Geun Yun, Sang-Jun Kim, Hyun-Tak Shin
(DMZ Botanic Garden, National Arboretum)
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Abstract: The DeMilitarized Zone is an area where armament is prohibited for 2km each in the
north and south based on the Military Demarcation Line crossing 248km east-west of the Korean
Peninsula. Among them, the boundary 2km to the south is called the southern limit line. The
DMZ is an area that has formed a unique ecosystem through a natural ecological succession
after the Armistice Agreement and has high conservation value. However, damages caused by
the use of facilities for the military operation and the work for weeding are frequently occurring
in the vicinity of the iron-railing of the southern limit line and in some areas. This study was
conducted with the aim of preparing basic data for the restoration of damaged barren vegetation.
As a result of classifying vegetation communities, It was divided into 10 communities:
Duchesnea indica Community, Hosta minor Community, Sedum kamtschaticum-Sedum
sarmentosum Community, Potentilla anemonefolia Community, Potentilla fragarioides var. major
Community, Prunella vulgaris var. lilacina Community, Dendranthema zawadskii var.
latilobum-Carex humilis var. nana Community, Dendranthema zawadskii Community, Plantago
asiatica—Trifolium repens Community, Ixeris stolonifera-Kummerowia striata Community.
Vegetation in barren areas are developing with species that are highly adaptable to environment
disturbances because the artificial disturbances such as soil erosion, soil compaction, topography
change and forest fires caused by military activities are frequently occur in the barren areas
within the southern limit line. Most of the dominant species in the communities are composed of
plants that are commonly found in the surrounding areas such as roads, roadsides, bare soil,
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damaged areas, and grasslands throughout South Korea. Currently, the vegetation is in the early
ecological succession form that develops from bare-soil to herbaceous vegetation. Dominant
species distributed in barren land can grow naturally without special maintenance and
management, so they can be usefully used for future restoration material development or species
selection.

Keywords: DMZ, BARREN LAND, VEGETATION
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A Study on the Use Patterns of Domestic Timber and Imported Timber

Min-Young Park®, Mihyun Seol
(Division of Global Forestry, National Institute of Forest Science)

89 gEvEtE EAF8 of 83%E Tl sty Jdon HA AsgEC] 16%¢ E2Eit
Ul EAAG L EAE Aol A Ak B 71AA Stola] ol o] Agk el
A7t HAE A7he] oF 45% 5 A5t YAE 5 FYuEL AR oF 300% H[E Fo
2 UERT w1 a2 2kgle] o) 4H] 3 <9 MDF(Medium Density Fiberboard)2bg] o] -1 %
O AR S &Y FRhe] w2 A5 A SRk oyt ] dukel $171E z#stE AlY
Q= g & o wEd B A HE 597 FAYE FAU8] o8 HS B45e]
A Ee] AAES Fr|Hog Ry 9 dFS AAEuz dvh AnHor e
2015 58] 20197hA 5W7F =akd o] 3 REQd oF 37%, HAIFH Azl oF 26%= FY
of, 7bAl oF 40%<F BEZ AR oF 19%2 AitE AL & 4 Ul o2 FHom FdE
HE A Aol oF 85%, I R oF 12% T EH, /MEAE e A5G A oF 52%9 X
Aok 17%2 AR
of FuE = AF, FHLES
Ryttt mEkA] Sk o HA|

—

=
24
e
2
r_\.{g

f
o
[
fiu)
il
>
oo
_0|L
N

1>
o
fr
2L
o
A
riet
[
&
o
E
(@)
(@}
<
=B
o
Mo o o o L K o p M

f
>
g
it
[o
B~
e
o
+
X2
o
=
fu

Abstract: The Republic of Korea depends on imports for approximately 83% of its timber
demands. However, its timber self-sufficiency is only 16 percents. Imported timber is dominant
in its domestic timber market and timber product market due to the low price competitiveness of
domestic timber. Moreover, the cost of purchasing raw materials, which accounts for about 45%
of the cost of timber products, is about even 300% higher than that of competing countries. If
the MDF industry, one of the largest consumers in its domestic timber industry, collapses, it
may cause a crisis in its forestry industries as well as the collapse of its timber production
industries because of the decrease in domestic timber consumption. Therefore, this study aims to
analyze the use patterns of domestic timber and imported timber over the past five years to
present strategies in order to secure the competitiveness of domestic timber in the long term. As
a result, we found that domestic timber was used in the plywood board industry(37%) and the
wood chip manufacturing industry(26%). On one hand, the domestic timber was produced in
furniture(40%) and pulp paper(19%) over the past five years from 2015 to 2019. On the other
hand, imported timber was used in the lumbering industry(85%) and the plywood board
industry(12%). In addition, those were produced in external building materials(40%) and packing
materials(19%) over the past five years as well. The use of domestic and imported timber
indicates that domestic timber is often used for ground products during the manufacturing
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process, while the manufacturing process of imported timber is simple. Consequently, when
producing timber products using the domestic timber, the sustainable life cycle of timber should
be improved by recycling manufactured wood or plywood rather than using timber directly to
the grinding process for creating such as wood chips. Furthermore, not only creating new
demand sources for consuming wood products but also expanding the supply chain will be one
of the biggest challenges of our timber industry in the future.

Keywords: supply chain, forestry, trade, timber
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Perspectives on Nature-based Solutions in the International Society

Raehyun Kim, Seongsil Cho”
(Division of Global Forestry, National Institute of Forest Science)
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Abstract: UNEP(UN Environment Programme) focuses on ‘Nature-based Solutions (NbS)" as a
basis for ‘UN Decade on Ecosystem Restoration’ untill 2030. NbS are sustainable solutions to
tackle social challenges - such as food and water security, social and economic development,
climate change and so on - based on the resilience of the nature. Therefore, they also support
to achieve SDGs (Sustainable Development Goals). Albeit the definition of NbS has not yet been
stipulated at the international level, the world has recently applied and expanded the uses
institutionally and practically with their potential. A few organizations including IUCN and EU
have suggested definitions to enable the world to better understand NbS. While the others like
IUCN, FAO, and OECD have offered frameworks or road maps to help the implementation. Also,
UNEP and EU have built platforms for sharing knowledge and cases among countries
respectively. Meanwhile, in South Korea, researches on NbS related to water management have
been conducted, but it is prioritized to establish the underpinning of NbS first for their broader
use. At this point, this study looked into the groundwork and trajectory of NbS across the globe
to introduce and apply them in South Korea and, further, verified their various feasibility with
agroforestry, enhancement of soil carbon level and mangroves through the analysis of
forest-related ones therewith.

Keywords: Nature-based Solutions, NbS, Sustainable Development Goals, SDGs
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Genetic Diversity Analysis in domestic plantations of
Eastern white pine(Pinus strobus) based on Microsatellite Marker

Se-Won Chun'’, Ji-Young Ahn', Jei-wan Lee!, Tae-Lim Kim? IHwan Lee’
(!Division of Forest Bioinformation, National Institute of Forest Science,
“Division of Forest Tree Improvement, National Institute of Forest Science)
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Abstract: Eastern white pine(Pinus strobus) is distributed in southeastern Canada and the
eastern United States along the Appalachian Mountains. Eastern white pine was introduced to
Korea in 1968. It is one of the most valuable species of chaplain that adapts to the
environmental conditions of Korea. Therefore, it is necessary to build a foundation for
self-sufficiency of seeds and production of high—quality seeds for the expansion. We performed
genetic diversity analysis in six excellent plantations (Sangju, Yeongju, Inje, Chuncheon, Buyeo,
and Gongju) of domestic Eastern white pine planted in 1973. For analysis, we used 11
microsatellite markers developed from Eastern white pine. The average number of alleles(4) was
5, the number of effective alleles(A.) was 2.3, the observed heterozygosity(Ho) and expected
heterozygosity (H.) were 0.469 and 0.482, respectively. Sangju had the highest genetic diversity,
and the lowest was Yeongju. In AMOVA, 5% of total genetic variation was resulted from the
genetic difference among plantation and the other 95% was resulted from the difference among
individuals within plantation. The following results are expected to be used as scientific data for
the expansion and foundation of Eastern white pine.

Keywords: Pinus strobus, Microsatellite marker, Genetic diversity, AMOVA
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Effects of pot types, soil types, and the volume of irrigation on

growth performance of Betula costata Trautv

Sora Park®, Ji Young An, Myo Min Latt, Hernandez O. Jonathan, Ser-Oddamba Byambadorj,
Si Ho Han, Byung Bae Park.

(Department of Environment and Forest Resources, Chungnam National University)
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Abstract: The types of containers, soil, and conditions of irrigation have an impact on the
quality of trees in urban forests. Two types of containers(35 L): plastic and airpots, and three
types of soil(bedsoil, mixed soil with the ratio of bedsoil to loamy sand of 7 : 3, and loamy
sand)were used to produce Betula costata Trautv. The volume of irrigation was varied from 36
mL/hour/pot to 4017 mL/hour/pot. Airpots displayed a growth rate 1.7 times higher than that of
plastic containers in both height and RCD. The biomass was 1.8 times higher. In the case of
airpots, the mixed soil had a growth rate 1.8 times and 2.6 times higher for height and RCD.
Airpots and loamy sand help to increase ventilation and to maintain the quality of trees while
reducing the cost of producing trees. However, irrigation should be applied differently to these
arrangements. The growth rate was moderate when the irrigation was over 500 mL/hour/pot, it
fell if the irrigation was below 300 mL/hour/pot. This trend was evident in the airport and
loamy sand. It is hoped that this study will present ideal conditions for the cultivation of
medium-sized trees, suitable for urban forests, and be used to improve urban environments.

Keywords: Betula costata, Urban forest, Airpot, Growth media, Growth performance.
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Analysis of desiccation sensitivity in 10 seeds of Lauraceae sp.
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