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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 o F “FFA - REW £FL UG WGAA 15° o] AXAI
2 VS B AT B 7189 2%, Y Ane FHo YIsh hehbuA 20154
BE g4guAel A4 En vk H AE AANAAA BY, 4L TF D wDa Qg
A %ol Holwt Aol wEEEd 53, WY} By wyolA ol Aol vehim ek vher
FES Holu ATE 25 JUAOR PPl £Esb A g, RE o] FuEo] 3
A E g g s AT 7] WEd Aow BrhAch Bl Wel Wolx AzrE A
oA AFWA A%HD Qon], olsh o] FE /g drow s dgel ALHrhE AHY
B 47 olRoli o] AVE Fuel gk BEe TE AL BA GAARE o
£ dof s, 43 Ash wggel FRsvhs ARe FuSe] 4 T £ UES dof @
Aot ol PUF oAo] welgvkn Atk Hee] WA T 2 HFxs YAt Ha,
AAgeo] 0I5 GAF YE & AL ‘B REW o ARAGY o] 2& wo] #7] 9
A A%Holol & Aolth. aelste], GG FAN BE He BB 9 F3e] A FEer
AAH &0 BES AF ¥ 5 QA =718 /199 2ok

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)

So 20239 WA 49 Bmid AR FANAGAY FIAA 43)E FL 9T F s
2 BuE Ay FuUEge Fadt X AFE sUdel A 2 286l %A, s
FAR A¥E 7HAE RapidEye® ol 88l 914710 £3RF9 Fsde mo #7798 53
Hotk 94 G o] FEEFAE AR/ MASY) A4 GFoRVY FEF £33 o
@ PaARs A954 Aust AgHon 94 2AUEoRE vaedd[Random Forest) 7]
2 olgagth X ATeAE FUE FH AENAFGEAE AR, FGFEEUE, ST,
S9%), BYFFQAHE, FIHE, AGUR, GUR, o), FBEEY 5 BE 552
% 9%oR PRSUL AHYoRTY BRF ARE QP wuwste] FRED HHsth
B4 A3 gEne o 69%glon, thEATY PRgus ARARE o] B 1F PR
el 9ee HASNAL. FFE A4 5AL HE ARHoR WYY F db Fh WrEL
gedstel SENA FE A5ALe AnsaR sk

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



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 AAUFEIA 207 Ao 20239 FPsigel wabd dgolth sUNAe] AT 2§
% 9o FYAPAetAe dude] 367h1 AFBok AEFES AAete] A8 AsHoln Ao
A EA TSR ARE AT Ad BAA A% Aw shae FHlsn Uk Ame 4
Fug el BAT Ang Aol Fursofol shu, shibe] 94 F el @7 Fwstn
=S4 F J1e] Aol Mg Faw Agolth A4 FANAYY AnA FBe IR
FATY, TP, FYFAAAo]l FE SN/ FOIAAT. 27 A FB Bap
wAs NzRRge ARFFSFATA] FReh de Auslstug, FAug, AFuge
SRR el U/l g e FYANgAe] HYHT olo] B Aol okl A s
e addon Fgetr] A% dud 9 AAT TAALD ol FAstE wANA WAL o
HES S WS Aol R stk B ATE T EE AALES BF
Au7g g9 AAS edatn el @ Aow Ard

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.

ARAR 2 e AARAEEIERE) A AeTlE AIEARIFTIS 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-Tack Kang

(Division of Forestry Industry, National Institute of Forest Science)

8o TP G/t 247 BA 2 247t AFo|PA A My Sl B F
stE . T dA ol FrAAHoR “FIEN[ A V]S 7| X]"7F A=Ak P ge] Asid
FHAAA A st 247t~ FAC @B A - 1o - AF(MRV) AAE gHEto]of &b
20243 58] 47 E ol PAA S gt AWFHEAARIABTRIE AEsto]oF sttt whahA
oA s YRR 2d 2 A JUrE
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2bEo] 2] 3 Non-CO, HiZ gEo] o3
e 9 F5FS AAHES sta glornz AR A 5ol AF ol o3 5%
S TEstolof ok, ol& s At AT AA F A IS T B AR £ - F
Mol aydth Setets thgd WA o8 A Azde] T W LT Jon i
St Alz®le] A 9 B3 EAS Hg S5 ZAEY FFo] asiH, o] F 93 daglF
kel Al FEAl viEE Havt gl

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)

89 2 AFE WHE gid o ® REDD+ AFY A& Al QIAIEIBE 3 7telr] flgh Abglzbzs
(Forest reference emission levels; FREL) A& & HZA o2 3ot A3z AA9 AA4L
= 2014955 20200714 6137FS 7o R sl oer, 20149, 20174, 2020 22 Landsat 943
Fd ARE o &AL }‘QHFO]OUH* F74 2d& 20179 Landsat 91494 A=l Random

Forest(¢]3s}, RF) ¢85S A&t F5stath Abgntoloms F49o] FEHMFE AAA AHe
Ho| QA A2 AHE E%i{ ESA Biomass Climate Change In1t1at1ve(B10mass cci) F7HA
TE AEsIY o ZYHW4= Landsat 914494 e] wi=3ka) ]Jiﬁ ARG O]J‘lo} . 1] gku}

MonA 9 e] Ht Az damEd FE2FES oF 70:tCO2eq= F 4El°iﬂ} B AT 7 54
TAARE ol &eto] nlolemjagS FAHG FxFeEes Ao, FF zﬁ_ﬂiA}ﬂ Byl
A efe] digh wpolQujs FAel ggd vk Ed REDD+ § o rﬂa& Brtel glo] 7]1xA ¢
Az g8d F ot

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 ATE ARAEREIAAED) AEAEE AR ((2018112A00-2020-BB01)
of Aol oJste] o] Fo AYYt.
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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

Qok B oo Ao oy A ARE S8dle] 2ulA AT 34Y T mEe 7
stal, 7EE 2dS 246k MAEY sk FudAEE FAGe e BAs ol& §st
ol AREE Bt dd v 2HAE dFder V] AAGEE FYTE F 3Ad £ 2l
S FZarh FHRF dnYEFS ol g YE AAES FEHsgon, MAEY FHHAL e
FrA4E FAGAT & A7 Aol s, FaE Fudd AN FAY Fas i A
22 Ao A 1492m(R2 = 0.3401) #olE BYPom, Aol g A Fund F& PP |
FEMRH AFFo] 2% 20° o]AAT 1m, AAZ7] 60meldth MAE FE2E8L 754% oo,
Fa7f e S AEo =E8L 85929 o|Atoltt. =& E AR A AI Fuz Ao AHA
o T oW Alolo] G Z(P<00DA ABIAI ddon, HIE 77.05% Faol @A
o] AAFE FuAAE Zvtets FAE 8 & Ak

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%6. 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)

89 2 A7E AR d5AY MAYT A2UFHS gdoz Fopwy] Zrrt Aedsx W
of WA= GEgS B d AL olE S 2020 7€ AYE nAT F9WE LA &
UEHS A7 daAR Agegden, folul7] 4= 40-50%, 20-30%, vlA @A 2 st E At
E EX offe wg} F llplotsS X2ASEATH Fotwl7] & 27] AHEAR ®stE 243 A¥, A
das Ag A 21meld A2 F 3ImE Eolxloed, FRAsUrE A2l A 047kg/ml A A g
T 022kg/m’o 2 YolxE HHS BT FASARE 74 BExIdyge B3 Ay, FHoluy)
BETF &5 ARTAA FRHIA L HA0] WA e HHS Bt 533t fdo] AFAEE
HA 5% 3984.4kW/m, HZET 2,3095kW/m, EAAEFF 2111.9kW/m =02 s &3
dEolA FHE Az o]l FASA SUrste]l F3s dol Aol dizFel vl oF 17w E=kch
FF AHH AEARHY BRYUHY £A4S 8 dIEAE g8E o7 A% A2uF & #E
7ol npdo] 7194 Aotk

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)

fof B ATE AR WYOR AW WaAH HHS welste] Awol U BN Py
A AAA AFYS BAG Ield AR AFHS FAHnA Hgvh ATHAAE FAE AY
R AR AL AT, AA, An, 94 8o TASEO, ofF 4ysts] s 74 8w
RMFE AGSGT A AP AR AP A A2 BATY @9 AT a9 A
3 oy AFE ABeGom, A -2 W & -w - Fol U AR Ak ART A4tk A
Ackgol Je M AAE sesty] ga) AR Fslel U FAN BAS AN Ash, Ao
A sselst ARy AFE AT L ABol WAHe] i mANTHE Y AP AFA
gagel o we Ao ehhrh B ATl e A% Hopy ArE A A% 4y 2L o
2 9% AY £l Qo] SAw A4 A Bad xR $89 5 dg 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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AAFHAN XY AALIDARE o] &3 AP XA &84 H7}

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)

89 2 A7 AgsdaA A5 Faet A FA Aol ARl AR FA3k= V&
Wik A4 LIDARE o]&ste] F43ste W el Afols vladA S §3to] A4 LIDARS] €84
S Hrrstgdth. A4 LIDARE & wo] b2 A4 LIDAR 7+e] ASwS vlwstr] $ste] 14
23} o]l FAS AMEEY o, H WA gSEE t-test, A 4, Bland-Altman 123X
A S o] &3t Y] A9 V=] W o R SAT gt A LIDARE 4% 7 ko] A
o] Ftgte 1A o]l 0.8lm, ol F 2] 2.88m= UEon, FuxAe] A9 g4 el 0.13cm, ©]
2ol 236cm=E WERTE wEkA] Aol atgke] 0o o g 1A A LIDARE o] &3 &
4 ol 71Ee S4 WY dAAo]l 2 Zo® vEyt A9l A4 LIDARE o] &%
el MAE 9T A LIDARS] &8 WA 3 Ao eyt

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 LiDAR. 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 LiDAR 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 LiIDAR 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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Al B FA PNES H8% A% Sasts A3FESFS AR nHTOlE
596,140tCO2eq/A ¥ 3t 19,871tCO2%q), THE = & & ol(F 296,649tCO2q/A H 1t 9,888tCO2eq) &=

HAHAE F T oleF st HPAAIN kel BaFY ST A% AWARD Y Ao

= 7]

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
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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
(596,140tCO2eq/annual average 19,871tCO2eq), Cheongyang-gun (296,649tCO2eq/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)

89 B AFE B8 F-ATEAGY A JES Fdste TRHES udoR HEALte] vt
e HA EANMAYES FHEAT SARESAY] g ARANAEA AT SRHAE A
o] AyF-E Mg on, Axro Mds ALste] HAGFEd e SARNAG S FHE
Aok 1 A, AFaFEAg L] avrE AF7IF 977 AeH HANHY WY FAASE
16,3983, M@= A4 2 585.7ha?l A& o] FHEAT FFAFHAT L] L= AF7)E 9%
717 25 HAAHY wo] FASE 21,7463, WA FFHAL 776.7hacl AlFo]l +=HEFHAG. 4
b &g del 20 AUFEE AYYF 9277 28 HAAHY W 2AHSE 11,1284, WA Y
wHAL 397.4hadl Alge]l FHEAT A FEHBY L] 2vFE AV 9777 28 EH
HAAHY o] 24<%5%E 269010, BAGFHALS 960.7hael Aldo] A, FFTHdBde] i
o AyFE A7 9EVIVF As8EHH WHALHY W FAHdsE 328049, WHAGITHAL

1,171.6ha’l Al &o] == ATt

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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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
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U F 77Ee i3
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Hs dF¥= A4 (Fitness index), Hw A #F 2% (Root mean square error), +49 XL
(Standard error of estimate), ¥ Hx}(Mean difference), = th¥ i+ H 2} (Absolute mean difference),
A Aol HAB(Lack of statistics)s ol&ste] R4l AFAFES HAsAo SASS NLIN
Procedures ©]&3st A}, Kozak?l o] 99.28%<°] Ay =S Yeforn, HdAlE= -0.1600, o
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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



