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Forest Management Activity Detection
by Satellite Imagery and Forest Management Information System

Hyun-sup Na'*, Jong-su Yim!, Cheol-min Kim”
('Division of Forest Industry Research, National Institute of Forest Science,
Division of Forest Welfare, National Institute of Forest Science)

89 P WEHA N AsIe A ytxd, AxH, AHAYG, ANETF S5 A5, A
AE&E MiEdoz dAstar glo] AEFQ BUHHo] a7 vk &, 2bde Fx7F Aw g
stan Agx Aol EqfH A o] Fojx 7] wlEo| thu o] I ZUE o] shedt 9G]
8o digk A7 s g Qo B dAE a2 E 914493 (Rapid-eye)S €83}
20109 % 2013 AbE WSt RUHYH S AA AT B3 FA A= AdE B I BA A0S &850
ANE AFEA 15000 FAJLEE 7oz H5EFe FHsEFd s Adevsd 4=
S s A gEER oF 4%, FAEsEF oF 97%E FAsERF A=t o =gk E=3
Hl 2k o A 2bg o2 Wslst WAL oF 182ha(137]4 )01 ™, At A Hlatg oz wWalsh WAL o
580.6ha(2,776 7 22) = YEbSth AR A GG BA o2 WEA| oS glgh A vAbgle A Ayl o
2 ¥t Ao 1070 F 832 HA G digh o] gelo] FbestHon, Ao Htdow W
st A2 107] A9 F 33l A FAWRA, 7TxAAN= AxHAGoz FAdH}

Abstract: In accordance with Kyoto Protocol, forest activities are recognized as sinks with
A/R(Afforestation/Reforestation), forest management and revegetation, and sources with
deforestation. Therefore, consistent monitoring has been needed. Meanwhile, a wide distribution
of forest and irregular occurrence of deforestation are one of the motivations to progress studies
about the use of satellite imagery which is able to monitor the large area. This study was
conducted with monitoring of forest changes in 2010 and 2013 using high-resolution satellite
image(Rapid-eye). Also, results of analysis were verified using foreset management information
system. On the basis of the 1:5000 digital forest type map, we checked the accuracy of
estimated forest areas by supervised classification and unsupervised classification. Supervised
classification was about 94%, and unsupervised classification was about 972, which showed that
the accuracy of unsupervised classification was higher. Also, the area changed from non—forest
to forest was about 18.2ha (13 sites), and the area from forest to non-forest was about 580.6ha
(2,776 sites). With the changed areas investigated using forest management information system,
we were able to identify management history about A/R in 8 out of 10 areas changed from
non—forest to forest. Among 10 areas changed from forest to non-forest. Deforestation were
identified in 3 areas, and reforestation areas were identified from the others.

keywords: KP-LULUCF, Forest Activities, Forest Management Information System, RapidEye
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The Identification of Spatial Distribution Characteristics of
Oak Wilt Disease using Hot Spot Analysis

Sungeun Cha', Woo-Kyun Lee", Jiwon Kim’, Won-1I Choi®
(*‘Department of Environmental Science and Ecological Engineering, Korea University,
’Department of Climatic Environment, Korea University,

Division of Forest Insect Pest and Disease, National Institute of Forest Science)
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Abstract: In the case of oak wilt disease, it has a great damage to the forest vegetation of the oak forest,
which is approximately 2526 of the whole forest in Korea. In this research, we have calibrated the time
series aerial photographs (2009, 2010, 2012) of Bukhan Mountain, whose damage of oak wilt has seriously
increased since 2010, and we used the supervised classification to classify the damaged tree based on the
GPS coordinates of the actual damaged trees. The distribution of damaged trees within the range of total
damage was statistically determined by setting the range according to geographical characteristics. Also, the
cluster analysis was analyzed by ripley’s K function and hot spot analysis. As a result, the tree damage was
concentrated in 200-400m altitude, 20-30 degrees slope, and south, southeast, east aspects. The damage
percentage from total damaged tree was respectively 6326, 5196, and 58% to the three geographical indicators.
As a consequence of the cluster analysis, the hot spots which appeared small in 2009 in the east of the aerial
photographs, spread more widely in 2010 to the southeast and northeast and southwest, and in 2012. they
appeared in northeast and southwest. It can be assumed that the hot spot tends to cluster and move due to
geographical indicators. The results of this research can be used as a basic data for predicting the migration
route of oak wilt disease and for the future prevention and system construction of pest damage.

Keyword: Oak wilt disease, Aerial photographs, Geographical indicators, Hot spot analysis
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Forest Resources Change Assessment by Matrix Technique

Jong Su Yim", Hyun-sup Na
(Division of Forest Industry Research, National Institute of Forest Science)

fok AAQ] AFstel W Al hE WEHE LUHGH] Aste] we TN FAu
YAAEAL FAE D Yk Skl s A5 % 7HEY AR £AHNFIS, 2006°2010) %8 AF

=Wl o3 m2& MAsta xRS AA st dAAE A on, 63 w7 AR
ZAHNFI6, 201172015)01 4= NFI5elAl mix® s mEA AxALS Fastch. £ AFo)A s
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W o R IPCC AHAA EA]E, EAo]&
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olelg TREEAAA FHE A=

sl g AJLULUCE)Fol A 875+ EAo]& 25 Z83le] EXo]§FF ¥ o}
Yek Azt wisl RUE Yoo &8uets R st FAEE JAAFHY A§, AL
Aol whel 1227] R A 12072 Ao, wEZ AR FA% A 1007 228 249
FHolA FPgFgor FAH, 207 FEHS FEFHUM) 2 TERHAN AN HgsHew
walsidon, AFded FolA 227 TEHLS FA5-HW/DY ez ¥eks oz wof
HAtk oleld MEYA W] 93 Ariae 7+ aF7He WEE 44 39d = glon o4
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Aol ek gl 8ol = s 2o gk 53] EAolE
3l 0]
A
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Abstract: National Forest Inventories(NFIs) in most counties have been conducted to forest
resources assessment and monitoring over time. In South Korea, permanent sample plots(PSPs)
with a 4km grid for the 5% NFI(200672010) were established and surveyed. In 6"
NFI(201172015), field survey was remeasured at the PSPs. The objective of this study is to
analysis forest resources changes over time with remeasured NFI data. In this study, a matrix
technique(or cross—validation) which is suggested to monitor land-use change for GHG inventory
was used to assess forest resources changes, in particular, forest strata(forest cover type,
dominant tree species class, age class, etc.). In the case study of Chungcheongbuk-do, the
number of samples for conifer forest was reduced from 122 to 120 samples. The samples for
remaining conifer forest, however, was only 100 samples. With the matrix table, the 20 samples
were converted from non-conifer(4 samples) and mixed forest(16 samples), respectively. The
matrix table for forest strata changes over time could provide much more detailed information

keywords: National Forest Inventory, Forest Strata, Monitoring, Permanent Sample Plots,
Matrix

- 154 -



KSFMI-O4

e Bee £0IHY 4 R AAE AR

AFA, AR, £9E, JES
(AR aobel A akel 7))

Estimation of Tree Stem Curve and Stem Volume Table on Pinus
Thunbergii in Korea

Juhyeon Jeon, Jin-Taek Kang®, Yeung-Mo Son, Jongsu Lim
(Division of Forest industry Research, National Institute of Forest Science)

Qo B A3 HEAYAE S FEE A5 AFGARAEE &t A9H AAEALS
Hhed gk QAR 2AE fdste] FAEAT. A AFEEE AR Ao &Y FEE GdAAR
2 AdEAA A Al A5Gl FAY B 5 A4 ALAs W A F2 FAATL
DA 7 Qo A B dFoAE AT iR FEoE FEEIH)E Ut R AN s
FAsta JdEAARE ZASA HAY AFFAL FAFAFA 7P A 2l Kozak &
Fe ol on, et FE Fx% HE9 54 W F, A, FoE AT E AL Tk
A AHAEE WHE F gFEAEA (Duncan test)S Edle] X9 AolE v WEJLE B A
o Al AN AAE Hirgke V1S AHE Hargkel vlE] AnkH oz e Ao ey o, 37
o] A9 T1F e FoAQl Aolvt gle o= YERTH

Abstract: This study was conducted to construct local stem volume tables reflecting growth
characteristics based on inventory data from forest management offices of the country. Currently
used stem volume tables are the single stem volume tables for each species. Because of that,
when estimating tree volume, over—values or under-values can be caused with specific regions
which show good or bad tree growth.

In this study, therefore, we estimated local tree stem curves for Prnus thunbergii as the
representative species of coniferous tree and then constructed stem volume tables. Kozak model,
which is the most suitable for estimating tree stem curves was used for volume estimation. We
reclassified the coastal areas as West, East, and South according to characteristics of Pinus
thunbergii mainly found nearby seashore and then we made stem volume tables for each area.
After that, we analyzed those through Duncan test and compared the differences. The results of
this study showed that average values of stem volume tales are smaller than existing one in
general, and there were no significant differences among 3 area groups.

keywords: Pinus thunbergii, Stem volume table, Kozak model, Stem taper equation, Duncan
test.
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Forest Survey of Permanent Yield Plots by Terrestrial Laser
Scanner in Cryptomeria japonica

Jin-Taek Kang”, Jong-Su Yim, Yeong-Mo Son, Sun-Jeoung Lee
(Division of Forest industry Research, National Institute of Forest Science)

ZAF g =4 AL Yt A Ag o)

A A& FFEs T
A 2y gue] A84 A4S FAsATh wHE Aol = 1973dd] A Ao (&EH R X
AbRUEEE L Qe AF AUE 285849 X (40x50m, 0.2ha) 470 AT AAAAHE o
45t Ay Fae FuAAes FAHY o, Vertexll Fa17]E o] 838t 43 Fagky v
wata ABRAS AFEAT. ZAFRAAA ] nAFSFAFEA e e FHiErygw 439, HFFu
17.8m, Bt §3147% 29.0cm, 3 = 8
il

Bhtom, AazaAuer 4ol

1.1349 (R*=0.9586)% YEFSTh 2 At 9lo] A=)y 9} z‘ﬂﬁﬂol»ﬂ 014% % 27 A%
o] #pol= 03emz 79| §l= Aoz yeiston, Adad et VertexI Fa7]el od i 54
kol QoA ®E Hit 0.5m= FE A xAF FZ o] AL spsAe] wg = Aoz AmHAL

Abstract: The study was carried out to verify application of terrestrial laser scanner for improving quality
of forest survey data by enhancing its accuracy and immediacy. For 4 plots of Cryptomeria japonica
permanent vield plots(40m x 50m, 0.2ha) planted 1973 years in Jeju which have been surveying and
monitoring from National Institute of Forest Science, tree height and DBH were measured using terrestrial
laser scanner and then compared with height values measured by VertexIl (hypsometer) to verify the
accuracy. The study site with permanent yield plots, which is the study site, is the plantation with average
age of 43, average height of 17.8m, average DBH of 29.0cm, average number of trees of 193, and tree
crown cover of 9526 Results of analysis showed that the corelation between height values of C. japonica
by laser scanner and VertexII(hypsometer) was v = 13.352In(x)-21.23 (R?=0.9053), and the comparison of
DBH values measured by laser scanner and diameter tapes was v = 09611x + 1.1349 (R’=0.9536).

Differences of DBH measurement values by terrestrial laser scanner and diameter tape had a little or no

differences with actual values of 0.3cm and differences of height values between terrestrial laser scanner

and VertexII (hypsometer) were also 0.5m at average in this study, therefore, it is considered that there is
a high possihility of application for future forest inventory in the field.

keywords: Terrestrial laser scanner, forest survey, permanent yield plots, VertexII, DBH, tree crown cove
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Growth Characteristics and Estimation of Crown Ratio by Region
on Pinus Densiflora in South Korea

Jin-Taek Kang”, Yeung—-Mo Son, Ju-hyeon Jeon
(Division of Forest industry Research, National Institute of Forest Science)

Qo B dATdE AyFe A9 9l

Ak A= 27 B A A9l A3 2 < HxA)

of AFEALE ZAEATE Ao AU H oG Fa4%(em) 2 Fi(m)e A5 (6.0cmo] )
51cm+0.6(36~59) 50m+05(3.7~6.2), 27 m) 14.3cm+2.4(8.0~17.9), 12.8m+1.9(7.5~17.8),
74 %2(19.0~30.0) 23.4cm*3.1(18.0~29.7), 16.1m*2.0(10.9~21.9), 7 E(30.cm ©]*4}) 33.7cm+3.1(30.0~
459), 182m*2.0(13.8~23.6)= eyt om Az o=z e, AEAH] Lvpy Aol g Ao
et 2] (%) AT 2T Hat 39.646.0(29.7~455), TEAY AUEFETL
46.5%6.9(32.0~56.3), A== Ht 432+7.2(279~56.3)2 Egow, ZAAAW AUt A 69% ¢
Pgo] ve Aow yeyt AIgHaE % 279%, 99 29.7%, & 320% £o® ¥ Fus
< HAT FHE2 d59 5 9 ojgAH Y HHS Aol U= ARy wiiel Aty A G
[}

ofAE Fod Axz weHolop & o ARHL

=

Abstract: This study was carried out to find growth characteristics on Prnus densiflora for
each region by analyzing growth characteristics and the crown ratio by region in South Korea.
We felled 2,333 trees of P. densiflora by region and DBH class in the 27 forest management
offices throughout the country and then investigated those growth characteristics such as height,
diameter and clear-length. Average DBH(cm) and height(m) of P. densiflora by DBH class over
the country were 5.1cm+0.6(3.6~5.9) 5.0m=+0.5(3.7~6.2) with young trees of diameter DBH class
(below 6.0 cm), 14.3cm=2.4(80~17.9), 12.8m*1.9(7.5~17.8) with small trees of DBH class(6.0~
17.cm), 23.4cm+3.1(18.0~29.7), 16.1cm*2.0(10.9~21.9) with middle trees of DBH class(19.0~
30cm), and 33.7cm*3.1(30.0~45.9), 18.2m+2.0(13.8~23.6) with big trees of DBH class(30cm over).
Overall, growth of P. densiflora in Gangwon and Gyeongbuk was shown to be good. The crown
ratio(%) of P. densiflora was 39.6%16.0(29.7~455) in Gangwon district, and 46.5%+6.9(32.0~
56.3) in the central district on average and 43.2%%7.2(27.9~56.3) on national average, which
means that the crown rate of P. densiflora in Gangwon is 6.9% lower on average. The crown
ratio by each region was lower in order of 28.5% in Yanggu, 44.4% in Danyang, and 46.1% in
Chungju. The crown ratio is closely related with tree form factor and merchantable tree volume,
so it has to be considered as an important factor in forest management.

keywords: growth characteristics, forest management offices, crown ratio, tree form factor,

merchantable tree volume
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Comparative Analysis of Growth Patterns for major Quercus Species
in Private Forests

Sun Joo Lee®, Jae Woo Jung, Nova Doyog, Young Jin Lee

(Department of Forest Resources, Kongju National University)
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Abstract: This study was conducted to analyze growth patterns for major Quercus Species in
private forest using the National Forest Inventory. According to the results, average stand age
of Quercus Species is 30.8 years~35.2 years. mean diameter breast height ranged in 14.25cm~
17.93cm, mean tree height ranged in 19.93m~12.42m, annual diameter growth ranged in
1.38mm/yr~1.57mm/yr. Among the six trees of the Quercus species, the Quercus acutissima
showed the best height growth pattern. Specially, In the case of Quercus acutissima showed a
pattern of increasing growth in height after 20 years. The fitness index of height growth model
was about 92.4% ~94.2%. Site index curves were presented base on this hight prediction
equation. The results of this study could be very useful to understand the height growth
patterns of Quercus species grown private forests in whole country.

ARAb B dFE gAY 2o
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A Study on Allometry Change of Korean White Pine (Pinus
Koraiensis) Plantation

Yeong-Wan Seo!, Dae-Sung Lee?, Jung-Kee Choi
(‘Institute of Forest Science, Kangwon National University,
“Department of Forest Management, College of Forest and Environmental Sciences,
Kangwon National University)

Qo B AFe T QIEFHY d"d e Fa, A, sy 9 FaFo] AAuisiel
Allometry W 3}E detatr] flste] =t AT A= Zddiga shedo] AXH 2719 %
FAEA Al EEAE 19729, A2 E5AE 197600 2EHJ oW, &A= 19819, 19849,
19884, 19911, 19941, 1997, 20101, 20159 AX F 83 FAHJTE F4 4] AdH Y%
2 BAE Ay Al 5542 5@ A 2 A2gFEAE 20384 242 0.6ecm¥ 0.7cmE,
T AdFF AT e dFoA 04met 05m=E 7Y =4 UEhg o, o] % A5 A
A4S 2y F3E ddd A EFS Al FEAE 1294804 a8 AEEAE 1084
oA Z+zt 0.2meF 0.3m=E 7HE = YEwow, o XA S IHiste AES Bt W] FaL
G A AFPYFAGFS A EHH R Frtets AoE YEET JEd wE AR Fao dud
Ag EA4% A% d¥o] S-S JAAAT Faste o2 vErwgth g, AAE 3 FEE e
FaATE ARl daglelnay w2 FHAAE Hol= v, g FuR FuAes I8
o] F7taFE fHaidte Ao R YeyT

Abstract: This study was carried out to analyze growth changes of DBH, basal area, crown
width and allometry. The study area is two permanent plots, with the size of 50m x 50m, of
Korea white pine plantation in research forest of Kangwon National University. Plot 1 was
planted in 1972 and plot 2 in 1976 and the measurements of trees repeated 8 times: 1981, 1984,
1988, 1991, 1994, 1997, 2010 and 2015. Mean annual increment(MAI) of DBH were culminated to
0.6cm at age 25 in plot 1 and to 0.7cm at age 20 in plot 2 and MAIs of height at the same
ages were culminated to 0.4m and 0.5m of plot 1 and 2. MAIs of DBH and height decreased
slowly after the ages. Maximum MAIs of crown width were 0.2m at age 12 in plot 1 and 0.3m
at age 10, while MAIs of basal area per hacter tended to steadily increase. Corelation between
DBH and height tended to decrease as trees age. Corelation between DBH and crown width by
tree age was steady at high level, but corelation between height and crown width tended to
decrease.

AR B AT 016WE AR (IR AQow FadTAe] A9 wob FaH A7 (No,
NRF-2016R1D1A1B02011648).
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Comparing Growth Patterns of Pinus koraiensis, Pinus densiflora
and Larix kaempferi by Stem Analysis

Yeong-Wan Seo', Dae-Sung Lee?, Jung-Kee Choi’
(Institute of Forest Sc1ence, Kangwon National University,
“Department of Forest Management, College of Forest and Environmental Sciences,
Kangwon National University)
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Abstract: The study was conducted to compare the growth pattern of height, DBH, volume and
bark of Prinus koraiensis, Pinus densiflora and Larix kaempferi. The study areas are the
northern region (Yanggu, Inje, Chuncheon, Hwacheon and Hongcheon) and the eastern region
(Gangneung, Yangyang, Yeongweol, Jeongseon, Pyeongchang and Taebaeck) of Gangwon-do and
the northern region (Bonghwa, Yeongju, Yeongyang and Uljin) of Gyeongsangbuk-do in South
Korea. One dominant tree from each of 38 sites for Pinus densiflora (Pd), 46 sites for Pinus
koraiensis(Pk), and 45 sites of Larix kaenpferi(Lk) was stemmed and analyzed for the study.
The mean ages of Pd Pk and Lk were 47, 40 and 38 years respectively. The mean dbhs were
30.5cm, 29.9cm, 27.6cm, mean height 17.4m, 17.3m, 22.6m and mean volumes 0.6634m°, 0.6939m?
0.7498m” seperately. While the mean DBH growths of Pk and Lk showed no difference as the
trees age, but the one of Pd was lower than the those of Pk and Lk The mean height and
volume growths were found to be Lk>Pk>Pd The bark thickness and volume by relative
height were Pd>Lk>Pk until the relative height reached to 0.15~0.25, but those were
Lk>Pk>Pd after that.
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Growth Characteristics of Quercus variabilis
by National Forest Inventory Data in Korea

Eun-Jin Ko', Go-Mi Choi', Whoa-Taek Cho',
Chan-Hoe Kim? Dong-Jun Chung"
('Forest Inventory Center, National Forestry Cooperative Federation,
’Information and Statistics Division, Korea Forest Service)
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Abstract: This study aimed to estimate the Height-DBH curve, diameter growth curve and
height growth curve for Quercus variabilis by National Forest Inventory Data in Korea. In this
study, 6,461 tree samples of Quercus variabilis were used to estimate the curves. The mean
annual increment (min-max) value of Quercus variabilis was 2.1 (0.7 to 4.6)mm/year. The
Aaverage (min-max) value of DBH was 16.2(6.0 to 42.0)cm, most of the trees were distributed
in small class. and the Height was equally distributed around the average value 11.6 (2.3 to
25.2)m. And the coefficients of regression models were estimated by nonlinear regression
analysis with SAS. The significance level of analysis was verified as 5%. The results of
Height-DBH curve were similar trends each model and the Freese model was most suited. The
results of diameter growth curve ware the diameter showed a steady increase after showing a
rapid growth until 30 years. And the Weibull model was most suited. The results of height
growth curve ware the Chapman-richards model was most suited. The growth trend was fast
before 20 years and the slow after 50 years by the height growth curve. The results of this
study are expected to be used as basic data for establishing future forest policies.
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Estimation of Growth models for Pinus koraiensis
by National Forest Inventory Data in Korea

Go-Mi Choi', Eun-Jin Ko', Whoa-Taek Cho',
Chan-Hoe Kim? Dong-Jun Chung"
('Forest Inventory Center, National Forestry Cooperative Federation,
’Information and Statistics Division, Korea Forest Service)
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Abstract: The purpose of this study is to select the optimal model for the estimation of the
Height-DBH curve, diameter growth curve and height growth curve for Pinus koraiensis by
National Forest Inventory Data in Korea. In this study, 1,632 tree core samples of Pinus
koraiensis were used to estimate the curves. And the coefficients of regression models were
estimated by nonlinear regression analysis with SAS. The significance level of analysis was
verified as 5%. The results of Height-DBH curve were similar trends each ecoprovinces and the
Prodan model was most suited. The results of diameter growth curve was the diameter was
increased steadily with age. And the Weibull model was most suited. The results of height
growth curve was the Weibull model was most suited. The growth trend was fast before 40
years and then decreased by the height growth curve. It is expected that the estimation of the
growth curve for Pinus koraiensis in this study will be easy to use as basic data for forest
management and research such as the distribution of pine trees in the future.
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Evaluating Properties for Pinus densiflora stands by Different
Ecoprovinces in Korea

Dong-Hyuk Kim!, Ji-Min Park!, Ki-Sun Kim!, Whoe-Taek Cho', Hyun-Jun Kim®
(*Forest Inventory Center, National Forestry Cooperative Federation,
’BK21 Plus Eco-Leader Education center, Korea University)
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Abstract: Site index curves are appropriate for estimating site productivity where age is close
to the base age. Site index studies for Pinus densiflora have shown that height-curve shape
varies with site quality. The objectives of this study were to estimate site quality and derive
site index to evaluate growth volume by different ecoprovinces of Korea. Site index classification
and curves for Prinus densiflora of Korea were induced with the SI range from 10 to 14. The

results obtained from the this study provide useful information about the forest management for
Pinus densiflora stands in Korea.
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Estimating Site Index for Evaluating Growth Status of Betula
platyphy in Korea

Dong-Hyuk Kim!, Ji-Min Park!, Ki-Sun Kim!, Whoe-Taek Cho', Hyun-Jun Kim®
(*Forest Inventory Center, National Forestry Cooperative Federation,
“BK21 Plus Eco-Leader Education center, Korea University)
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Abstract: Site index is based on height-age curves of dominant or co-dominant trees, which
must be unsuppressed and undamaged so that the growth reflects the potential productivity of
the site. Site index is a practical and commonly used method for quantifying site quality in pure
even—-aged stands. In this study, we conducted to furnish the basic information, which is needed
when management plan is established, by analyzing the site index of Betula platyphy stand
focused on central region of Korea. Site index classification and curves for the study area were
induced with the SI range from 11 to 17.
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Predicting the Changes of Tree-Ring Growth for Pinus densiflora
under Climate Change in Korea.

Na Hyun Moon', Ga Hyun Moon', Jong Hwan Lim’ Ko Eun Park? Man Yong Shin'
(‘Department of Forestry, Environment, System, Kookmin University,

“Center for Climate Change and Forest, Korea Forest Research Institute)
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Abstract : This study was conducted to investigate the relationship between the climate factor and the
tree-ring growth of Pinus densifiora by dendroclimatological analysis to predict and evaluate the changes of
tree-ring growth of Pinus densiflora according to climate changes. For the same, a cluster analysis was
conducted based on the similarity between the tree—ring growth data of Pinus densiflora collected from the 5%
National Forest Inventory Program, and the monthly mean temperature and monthly total precipitation data
arranged for each city or county. The cluster analysis showed that the area where Pimus densiflora are
distributed can be dassified into 7 clusters. In this study, after conducting the crossdating and standardization of
each cluster, the relationship between the tree-ring growth in each cluster of Prmus densiflora and the climate
factor was confirmed through the analysis of response function. Also, to evaluate the effectiveness of the climate
signal, a basic statistical analysis was conducted. Moreover, in order to analyze the relationship between the
climate factor and growth, the temperature effect index(TEI) and precipitation effect index(PEI) were estimated,
after calculating the growing degree days and standard precipitation index of each cluster. Tree-ring growth
estimation equations by cluster were developed by using the product of yearly TEI and PEI as independent
variables. As a result, the tree-ring growth estimation equations were applied to the representative concentration
pathway(RCP) 45, and 85 which are the climate change scenarios, to predict the annual changes in the
tree-ring growth of Prnus densiflora, from 2011 to 2100. The result of the present study is expected to provide
useful information for the prediction of medium—and long—term growth changes caused by the climate change.
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Desertification Monitoring and Sensitivity Assessment using MEDALUS
Approach in Tunisia

Cholho Song, Woo-Kyun Lee”, Nahui Kim, Eunbeen Park
(Department of Environmental Science and Ecological Engineering, Korea University)
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Abstract: The area suffering desertification did not produce ecosystem services toward human, so
spatio-temporal analysis and monitoring were required based on satellite image with geographic
information system. Previous studies focused on spatio—temporal changes of vegetation area and arid
or semi—arid area. However, in—depth analysis considering various factors which have impacts toward
desertification such as climatic, ecological, socio—economic aspects should be applied MEDALUS
(Mediterranean Desertification and Land Use) approach is one of the methodologies which can consider
various factors. This study applied it in Tunisia from 2003 to 2012. As a results, ESAI(Environmental
Sensitivity Area Index) value which indicates desertification sensitivity was 14176 in average. In spatial
patterns, desert in South Tunisia was clearly defined, but patterns in Central Tunisia were annually changed
due to the climatic changes. Central Tunisia also showed increase of desertification sensitivity with decrease
of shrubland and increase of desert during 2011-2012 from land cover changes. MEDALUS is considered
useful approach to monitor desert area and desertification, however, the value of ESAI depended on climatic
factors. Thus, socio—economic factors and land use changes should be applied into future studies with
appropriate modification.

Keyword: Desertification, MEDALUS, Sensitivitiy, GIS
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Characteristic analysis and change detection of land-cover using
multi-temporal satellite imagery in the northern area of the Civilian
Control Line

Jin-Woo Park®, Jung-Soo Lee
(Department of Forest Management, Kangwon National University)
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Abstract: This study aims to establish a land cover map of the northern region of the Civilian
Control Line (CCL) based on multi-temporal satellite images and analyze fragmentation by using
a landscape index. The satellite images of Landsat 4-5 TM and Landsat 8 OLI taken in 2004,
2010, and 2016 were used. The types of land covers were classified into residential area, forest,
grassland, waters, bare ground, and cropland, and supervised classification was carried out by
applying the maximum likelihood classification. It was observed that the size of agricultural area,
forest, and bare ground decreased with time and that the size of urbanized area and grassland
increased. Moreover, the result of analyzing the northern region of CCL by classifying it into the
western coast, central inland area, and eastern coast and mountain area identified regional
differences. An analysis based on the landscape index was carried out to examine the shape
complexity and degree of cluster without being limited to the mere variation of area. The
analytic result confirmed that the land covers tend to be highly damaged at the boundary of the
northern region of CCL and that this pattern of damage to land cover increases the shape
complexity of land cover patch classified.

Keyword : DMZ, Land-cover change, Landscape Metrics, Remote sensing technique
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Prediction of land-cover change using probability density function

Jin-Woo Park®, Jung-Soo Lee
(Department of Forest Management, Kangwon National University)
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Abstract: The purpose of this study is to estimate future changes in the forest area based on
the accessibility to buildings, roads, and Civilian Control Line (CCL) as well as a probability
density function. The data of forest area were obtained from the land cover map, which was
constructed by using satellite images taken in 2010 and 2016, and those were overlapped based
on the accessibility to the buildings, roads, and CCL in order to establish the data of forest area
according to the distance class. A probability density curve was estimated based on the distance
class, and the rate of change in the land covers was calculated by applying the area weight
(AW) method, area rate weight (ARW) method, and sample area change rate weight (SRW)
method. The rate of change calculated was used to estimate the reduction of forest areas, as
well as a change in forest areas in the future. The result of estimating the area of forest
reduced verified that the area calculated by applying the SRW method based on buildings is the
most consistent with the practical reduced forest area and that this calculated result is the most
best, according to the Chi-Square test.

Keyword : DMZ, Land-cover change, Probability Density Function, Remote sensing technique
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Developing site index curves for Pinus densiflora in Jeolla—do

Hee-Jung Park”, Se-Ik Park, Sang-Hyun Lee
(National University of Chonbuk Department of Forest Environmental Science)
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Abstract: This study was conducted to establish basic data and management plans by deriving
site index analysis and stand growth model about realistic stand by using Prinus densiflora
growing in Jeolla-do area. The data needed for this study were Pinus densiflora 3,055 tree(611
temporary sampling points) extracted from the stand survey data for 2016 customized
afforestation map (1:5000) production project. Using the extracted data, the average age, average
dominant tree height, and average diameter of basal height were calculated to produce the basic
data needed to develop the height growth model and site index classification curve for the pine
trees in Jeolla-do area. In the height growth model was selected of Chapman-Richards,
Schumacher, and Gompertz. Three kinds of equations for the Pinus densiflora was considered to
have little statistical difference, therefore site index classification curves for realistic stand of
Pinus densiflora in Jeolla-—do, Chapman-Richards equation developed from the height growth
model was used. In the estimation equation of the height of dominant tree, the site index
estimation equations were derived by substituting the site index standard age of stand (30
years) instead of the age of stand. For Pinus densiflora the site index classification table and
the site index classification curve were calculated for the site index 6 to 20. For the range of
site index graphs of Pinus densiflora, it turned out that this study was more varied with 6 to
20 than country with 10 to 16.

Key words: Site index curves, Pinus densiflora, Height growth model, Jeolla-do
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