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Development of an Approach for Analysing Vegetation Community Mosaic Using

Landscape Metrics
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Abstract

Whereas the demand for development of forested areas covering more than 60% of Korean territory,
permission on the forest development has been still given from the perspective of effective land
utilization rather than conservation. As the assessment of large forested areas usually focuses more
on forest structure, it has its limitation of observing and analyzing the interior change in forest in
this way. This study was aimed at computing landscape metrics using a presence vegetation map
and FRAGTSTATS 4.2 and analyzing vegetation mosaics. Colonies in native vegetation were classified
into a series of major groups and sub-groups based on the native species within the colonies. The
colonies were investigated by analyzing a suite of landscape metrics - Core Area, Percentage of
Landscape, Number of Patches, Patch Density, Largest Patch Index, Total Edge, Edge Density, Landscape
Shape Index, Mean Patch Area, Euclidean Nearest Neighbor. In the Chungnam province major groups
and sub-groups of colonies classified based on the proportion of pine and oak species, and pine species
was the principal one in terms of distribution area. As for the competition between pines and oaks,
while the coverage of pine-centered colonies were three times larger than those of oak-centered ones,
pine colonies showed the greater number of patches and therefore higher fragmentation than oaks
at the major group level. For the sub-groups, the largest coverage colonies were not only indicated
by Pinus densiflora-Quesrcus mongolica colonies among P. densiflora-centered colonies, Q. accutissima
colonies among Q. accutissima—centered ones, Q. accutissima-P. densiflora colonies among Q.
accutissima—centered ones, Q. mongolica colonies among Q. mongolica—centered ones, P thumbergii
colonies among P. thumbergii—centered ones, and Q. serrata-Q. acutissima colonies among Q. serrata—
centered ones, but also revealed more severely mosaicked than other smaller colonies. The overall
mosaicking degree estimated by landscape metrics was considered useful for monitoring and
investigating vegetation. However, in order to develop management strategy based on analyzing the
reason for the mosaicking process and anticipating a trend in vegetation succession, it is essential
to further study about ecological characteristics of each colony in the vegetation.

Keywords: Forest Development, Forest Conservation, Colony in Native Vegetation, Vegetation Mosaic,
Forest Fragmentation, Forest Landscape Analysis, FRAGSTATS, Present Vegetation Map
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Figure 1. Vegetation chart of Deogyusan from Kim
et al. (2011), showing representative vegetation
distribution pattern in South Korea
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Figure 2. Location of a study site, Chungnam
province in the Republic of Korea
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Table 1. A list of landscape metrics used for the study, selected through reviewing literature on previous

research
Landscape metric Definition Formulation
n 1
CA Class Area CA= ]Zjlau(m)
PLAND Percentage of Landscape j;a”
LAND= +— (100)
NP Number of Patches NP=mn,
PD Patch Density PD= &( 1 )(L)
A\ 10,000 /\ 100
TE Total Edge TE= Eeik
k=1
ED Edge Density Cik 1
ED=""" ( )
A 110,000
LSI Landscape Shape Index LSI=—
mine;
ENN Euclidean Nearest Neighbor ENN=h;;
Yx,
AREA Mean Patch Area =Y
MN=—
MAX(a;;)
LPI Largest Patch Index LPI= TJ(IOO)

Note - ; patch types (from 1 to m); ; patches (from 1 to m); « patch types (from 1 to m); a; area (m’) of patch; (or number
of cells); Gi proportion of like adjacency; P; proportion of the landscape occupied by patch type i; C;: contiguity value
for pixel rinpatchy; v: sum of the value in a 3-by-3 cell template; A: total landscape area(m’); e total edge length (m)
in landscape between patch types ;and ¢ h;; distance (m) from patch ; to nearest neighboring patch of the same type
(edge-to-edge distance); di dissimilarity (edge contrast weight) between patch types ;and «
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AEoss ZeARE, 2)7ICHeLIRA R, B (7,739 ha, 6.69%), 2R -=FLFTEH7,224 ha,

A
AR, QEOIZH AR R, EALFRAIR ], B 6.24%), NZLFRTEH5,337 ha, 4.61%) 59| 4=01M,
A, LS AALFRAIE], O LA = T Hfe] Feto R o Aidatetat ARRRlo] BaEskal
ol RE5kT AUk o] QoI oe) 7K Fefo) #ejo]  ALHTable 2.

R9R o= Rigskal RLOH, 56| ALHR-ARILE

TS JFARL =LA, AU -SRURTEE 3.2 EFEe| »Xjo|3 U

=LA, SRV -SR-S Folaol, 2%

LR -ALERTEte oo, SR -SauLEE ATLHAA] Lol MR & AR 0188HEA
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Table 2. Presence of the distribution of major groups of vegetation colonies within Chungnam province
by county

Msjor group Courty’ b ¢ d e f g h i j k I m n o
P densifiora o O o O O O O O O
P densiflora-Q variabilis O O O

P, densiflor-Q acutissima O O O O O

P thunbergii O O @) O O O o O
Q mongolica O O O O O O O o O O
Q variabilis O O o O O o O O
Q serrata O O O O O

Q acutissima O O O o O O O
Q dentata O O O o O O
Carpinus laxiflora O O O o O

! a - Cheonan-si; b - Gongju-si; ¢ - Boryeong-si; d - Asan-si; e - Seosan-si; f — Nonsan-si; g - Geumsan-gun; h - Yeongi-gun;
i - Buyeo-gun; j - Seocheon-gun; k - Chyeongyang-gun; | - Hongseong-gun; m - Yesan-gun; n - Taean-gun; o -
Dangjin-gun
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ol Hish ZH7He] aiR]

Big)

3.3. NlEteto| mXio|3 4t
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Table 3. Values of selected landscape metrics for major groups of vegetation colonies grouped as Type

1, concentrated on pines and oaks

Landscape metrics'

Major group
CA PLAND NP PD LPI TE ED LSI AREA ENN
P densiflora 55556.2  6.440 1456  0.1688 0.2398 892110 1.034 75.52 382 3324
Q acutissima 181699 2106 681 0.0789 0.0767 498840 0.578 53.15 26.7 520.5
Q variabilis 14086.8 1.633 175 0.0203 0.1355 414420 0430 29.84 80.5 11689
Q mongolica 10950.2  1.269 84 0.0097 0.2021 225060 0261 1932 1304 17646
P thunbergii 10389.1 1.204 287 00333 01610 75960 0.088 3291 36.2 3339
Q serrata 51686  0.599 134 0.0155 0.0467 110250 0128 2448 386  1099.1

! CA - Core Area; PLAND — Percentage of Landscape; NP — Number of Patches; PD — Patch Density; LPI — Largest Patch

Index; TE — Total Edge; ED — Edge Density; LSI -
Nearest Neighbor
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Landscape Shape Index; AREA — Mean Patch Area; ENN — Euclidean



Table 4. Values of selected landscape metrics for sub-groups of primary vegetation colonies (Type 1)
grouped as Type 2

Landscape metrics’

Tpe 1 Type 2 CA PLAND NP PD LPI TE ED LSI AREA ENN
Pdensiflora 33035.0 3.829 1189 0.1378 0.111 841470 0975 69.6 27.8 364.0
Pdensiflora-Qacutissima 111695 1295 421 0.04388 0.075 332160 0385 380 265 7788

Pinus Pdensiflora-Qvariabilis 72251 0838 93 0.0108 0.073 213750 0248 193 77.7 12245

densifiora paensifiora-Qmongolica 30594 0355 19 0.0022 0.069 65940 0.076 104 161.0 4270.6
Pdensiflora-Pthunbergii 4456 0.052 8 0.0009 0.012 930 0001 65 557 1080.3
Pdensiflora-Qacutissima 3730 0043 14 00016 0011 21690 0.025 7.9 266 29717

””””” Qacutissima 114326 1325 536 00621 0069 353730 0410 465 213 7018
Qacutissima-Pdensiflora 28743 0333 79 0.0092 0046 58350 0.068 181 364 18589

SZI&;CSLI/;H Qacutissima-Quvariabilis 31476 0365 81 0.0094 0.043 134940 0156 194 389 1268.2
Qacutissima-Pthunbergii 57.7  0.007 2 0.0002 0.006 0 0000 28 288 12088.2
Qacutissima-Qserrata 2722 0032 13 0.0015 0.007 8850 0.010 7.8 209 73713

7777777777 Quariabils 77385 0897 127 00147 0081 281100 0326 246 609 14905
Quariabilis-Pdensiflora 11364 0132 27 00031 0025 36930 0.043 106 421 24987

S;ZZ.I/Z Quariabilis-Qacutissima 22196 0257 19 0.0022 0111 47640 0055 10.1 1168 3179.2
Quvariabilis-Qmongolica 26236 0304 23 0.0027 0110 98850 0.115 114 1141 2625.1
Quariabilis-Qserrata 2851 0.033 9 0.0010 0.008 21840 0.025 6.5 317 54735

7777777777 Qmongolica 53378 0619 54 00063 0148 171150 0198 150 988 18446
Q@mongolica-Rdensiflora 29873 0346 15 0.0017 0202 9900 0.012 82 199.2 38175

?lni;aoj;w Q@mongolica-Qacutissima 1359 0.016 4 0.0005 0.010 300 0.000 4.6 340 10819.6
Qmongolica-Qvariabilis 22564 0262 25 0.0029 0060 55140 0064 88 903 4701.2
Q@mongolica-Qserrata 2328 0.027 1 00001 0.027 6090 0.007 3.0 2328 N/A

””””” Pthunbergii 77458 0898 238 00276 0161 83850 0097 287 325 4062
Pthunbergii-Pdensiflora 11578 0134 22 00026 0.029 630 0.001 120 526 7005

Finus .. Pthunbergii-Qacutissima 12200 0141 34 00039 0025 11190 0013 114 359 12215

thunbergii
Pthunbergii-Qmongolica 1108 0.013 1 00001 0.013 2010 0.002 20 110.8 N/A
Pthunbergii-Qserrata 46 0.001 1 00001 0.001 0 0000 13 46 N/A

7777777777 Qserrata 13951 0162 53 00061 0027 76590 0089 141 263 22939
Qserrata-Pdensiflora 2885 0033 17 0.0020 0.007 7560 0.009 74 170 18682

g;zg/s Qserrata-Qacutissima 8926 0104 43 0.0050 0.017 14010 0.016 132 208 11328
Qserrata-Qvariabilis 15371 0178 34 00039 0.047 38550 0.045 126 452 31715
Qserrata-Qmongolica 116 0.001 1 00001 0.001 2190 0.003 23 116 N/A

! CA - Core Area; PLAND — Percentage of Landscape; NP — Number of Patches; PD — Patch Density; LPI — Largest Patch
Index; TE — Total Edge; ED — Edge Density; LSI — Landscape Shape Index; AREA — Mean Patch Area; ENN — Euclidean
Nearest Neighbor
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ZHATIE O 2 & 21 O% LIERITHTable 4; Appendix
2). TEQ} ED= B2HE F710] =07 LIERGOTH,
AR BEHAT o= LIERHEA =
FFR- AP LR EH(10.05)0] 718 gsst Aoz
LIERSTHTable 4; Appendix 2). ENNS =2 Rt
24(1,490.5 m)ol| 0]o] =R -2LHRTeR2,498.7
m)O] LSt A O LIRS HHH, AREAQH LPI= 2%
LR - A2 LR EH(116.8ha; 0.1106)0] 7F 2 21
O LJERATHTable 4; Appendix 2).

AR S419] AlReto] A2, CA= AR
21(5,337.8 ha), AR -ALFETEH2,897.3 ha), 41
ZPE-ZE PR TEH2,256 4 ha) O LIERFOLL,
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Figure 3. Presentation of landscape metrics for one of the sub-groups of primary vegetation colonies: a
variety of Pinus densiflora-centered colonies. Whereas landscape metrics with '+ indicate that the bigger
values, the more positive to landscape healthiness, those of ‘(-)' show that the bigger values, the more negative.
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ha), SRR -AE LR EH892 ha) O= LIEL
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Appendix 1. Presentation of landscape metrics for one of the sub-groups of primary vegetation colonies:
a variety of Quercus acutissima-centered colonies. Whereas landscape metrics with '+’ indicate that the

bigger values, the more positive to landscape healthiness, those of ‘(-)' show that the bigger values,
the more negative.

Q. acutissima colony

Q. acutissima-P. densiflora
colony

TE(-)

Q. acutissima-Q. variabilis
colony

colony
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Appendix 2. Presentation of landscape metrics for one of the sub-groups of primary vegetation colonies:
a variety of Quercus variabilis-centered colonies. Whereas landscape metrics with ‘+' indicate that the

bigger values, the more positive to landscape healthiness, those of ‘(-)' show that the bigger values,
the more negative.

Q. variabilis colony Q. variabilis-P. densiflora

colony

TE()

Q. variabilis-Q. mongolica
colony

colony

e

Q. variabilis-Q. serrata colony
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Appendix 3. Presentation of landscape metrics for one of the sub-groups of primary vegetation colonies:
a variety of Quercus mongolica-centered colonies. Whereas landscape metrics with ‘+' indicate that the

bigger values, the more positive to landscape healthiness, those of ‘(-)' show that the bigger values,
the more negative.

Q. mongolica colony
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colony
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colony
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Appendix 4. Presentation of landscape metrics for one of the sub-groups of primary vegetation colonies:
a variety of Pinus thunbergii-centered colonies. Whereas landscape metrics with '+ indicate that the bigger

values, the more positive to landscape healthiness, those of ‘(-)' show that the bigger values, the more
negative.

P. thunbergii colony P. thunbergii-P. densiflora
colony

TE(-)
P. thunbergii-Q. acutissima P. thunbergii-Q. mongolica
colony colony
CA+
ENN(-l— 53 - PLAND+

AREAHL_/

P. thunbergii-Q. serrata colony
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ENN(-—pg |  —PLAND+
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Appendix 5. Presentation of landscape metrics for one of the sub-groups of primary vegetation colonies:
a variety of Quercus serrata-centered colonies. Whereas landscape metrics with '+ indicate that the bigger

values, the more positive to landscape healthiness, those of ‘(-)' show that the bigger values, the more
negative.
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