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A Habitat Characteristic of Population of Khingan Fir(Abies Nephrolepis)

in Seoraksan National Park Using Landscape Indices™

Ho-young Lee”, Hong-chul Park’’, Na-yeon Lee’, Ho Lee’
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ABSTRACT

There are few landscape ecological analyses of Khingan fir (Abies nephrolepis) and other habitats of the
sub-alpine zone in South Korea. In this study, we tried to quantitatively interpret and assess the habitat
characteristics by analyzing 15 landscape indices according to the differences in tree layer coverage, in the Khingan
fir habitat growing naturally in the sub-alpine zone of Seoraksan National Park. It was difficult to identify the
tendency of landscape ecology to increase and decrease the tree layer coverage in the study site, which was the entire
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Khingan fir habitat in Seoraksan National Park. However, the Khingan fir habitat was found to be generally low

in coverage, and population density as the tree layer coverage of less than 50 percent accounts for 85 percent of

the total habitat. Moreover, the Khingan fir habitat in the 10 to 50 percent range was fragmented into a total of 286

patches, making it relatively less connected to the habitat. The total edge length and edge density, which could

determine the edge effect of the main part according to the physical form, were the highest in the habitat of 26 to

50 percent coverage, indicating a relatively high impact from outside than habitats of other coverages. The shape

with the tree layer coverage of between 10 and 50 percent was more complex even with patches of the same size,

and it is believed that these characteristics make it more susceptible to habitat fragmentation and external

confounding. We expect that the results of this study can be useful for time series analysis of spatial expansion or

reduction of the Khingan fir habitat in Seoraksan National Park and provide the reference data for the morphological

change and movement of patches and the connectivity and break-off between forests.
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A7 (Forest Landscape)2] 4L oFzl0]
Aol A 9 % chepd 5 A 3 Ee ksl
7} Q). o (Sohn et al, 2000; Park et al., 2005), o]z{gF 7L
O] F7t2A Ee B4k A i AREAYEIAIY] 414

A Bd& olefshzt] 83t 84olth MRS Hdshs o

o) Gefu} 271, 425, o) vk 5ol ol A
ZABF2(Davis et al., 2001; Han et al., 2011)E o|ad 4=
QAL oS sk AlRgSlehs A2 AR R U= ofAK
(Daniel, 2001; Tres et al., 2001; Dramstad et al., 2006).
Iy I GIS W RS 7|R9) 7s4] Yo Fo4
oA o] AAA o] AtRE sjAlste Zlo] 7zt
(O’Neill et al., 1991; Tinker et al., 1998; Herzog et al.,
2001; Park et al., 2005). AFJABEfAQ] AAIR] Seff L L2
£ AFHor grslr] gt tieket 78A|9x(Landscape
Indices)’7} 74 eel4] 7] o2 ZpdEHA, 41412 4
THEEieHA siA] B m7te] ARRlell e ol 4= Sl
A9l X EE &85! QIthMcgarigal and Marks, 1995;
Park et al., 2005; Jung et al., 2005; Han et al., 2011).
AR AR A|Y] B, 27), A8, v, = 5=
FAElele] A ow #3sh7| sl W= 7Hd(Yoon, 2006;
Heo et al, 2007; Han et al., 2011)°2, EA X9 U] Ae
Ttk s tigh 24 54 9 afgkes gkt vl
485t HTischendorf, 2001; KFS, 2009a).

Kim and Park(2001)- Q1591 9/4d2] A A4 7k o]
B3l E3t EAR| Ao AlluRHSIE AR AIAE HEkEAS
S8t vp glom, oF 200] Az AFC] TSR A]4]7] <]
M7t Eolval ZF 2719] et AAJA] tpefdo] 7as
k= 27 =519tk Hong and Kim(2008)-2 39HR]|<

= O

oF A B4 ol v Bxjolg Wt 7k

Tt QIR Ao Akgol
ark er al.(2005)= YE7} 90
AR AT BAS Fo) Belpo) Bxjolg sk}
o] vz FEFE AR B e
o, ARk RIS} Akl hslel sle] 2 o
= WXtk 495 Eoi2 A ek AAEIIT) o]
ukol| Sohn ef al.(2000), Jung ef al.(2005), Choi et al.(2005)
o] AtollM= 54 AH W A EE e abHs A=
of e AT A g8l AUASE Bhele 5
teo] AR 2Rt Sele] A9 AuAT assel
) visieh et S BAsb gle) ARA5E 4
(Hargis et al., 1998) sFAY, PR Ulof] REiEsl= EX]
ol-§ ey} ATRo) S EAS] Qi wolllAlE 7
TR 4-2 F8(Griffith, 2002)3} 1} Q).

22 71lsto] T AT-Lxkshs ApRe] Ala
e oA BEHOE, AR |olA] IAHR o FAI7l= &
olo] a1 §J O H(KFS, 2009b; Park et al., 2019), E3] gt
AR 7| Raslof wE e A4S 9] WSl TRt
AT1E 53) Y= YJrH(Stokes and Smiley, 1968; Root
et al, 2003; Beckage et al., 2008; Kelly and Goulden
2008; Lenoir et al. 2008; 3538} = 2010; Wolkovich et
al. 2012; Park et al., 2019). E3] AUFI} ZUEFLE(Abies)
SEEE 2 2047) 9 Sof A AAA e AR
Z4F Q= AoR dHA ¢l ow(Crawford, 1989; Lee,
2013; NIE, 2014; KNPRI, 2017, Park et al., 2019), 31Ako}
el AAjek Aol B2 et ol g
7EsAdo] E3] =& Ao 7 o == Horikawa et al., 2009;
Park et al., 2019).
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QL ofTAle AEH AL, ALY SEH9H
ZolEAY 28E 9ol EoMAaL Qlti(Kong, 1998,
2005, 2006; Lee, 2013; Park et al., 2019). E3] EHUHE=
Seltet WSOl o] I3 ok AR TEke
SEOR P A F FEST 1 B4o] Zor sy
Tl & Aehe mEA AEYGSE Tk wsoo)
APAE w2t AR Sate] b SEYHChung
and Lee, 1965; Kong, 2004; NIE, 2014).

Pt rlUR ] Ao A Honig R
B AESA EbeAE S o® 7Y WA s,
°oF 19.8ki®] HA(AT}& 10% o) AHYA] Aol 2PYs}L
UCKPark et al., 2019). ool thgt A2 4] B 9
HeE lel afd AAxY] SH B, e, A24), ohHst
T 5 ATAEEH EA9 Al WSl et
ozt QAL AlEwiehA AT AEAR]eH 24k
A Al EE Aol mEaL Qe Aok §3] doik|
S W BHUE AAR] o] ohigt ZFegEisha H(E A
8 52 58 AR EAS AR Allle Atk oo
2 Atollrls Aole e ofaritthol] AMYsIAL A= EH]
LR MRS tdo® Al Zjolof] g e 44
ol 7 AR FRE AegEetd 549 AR e A
BkslaiA) siglom, AAA] F4ol B e At 9 Algs
He Rt ZANER B8E 4 =% SIStk

o
1. Uz & <tz

WA= do=dsd Wl APYshaL Qe B HHu
AR APgoIch B Bl 2ol Aol 5]
&0 ez AHo| EEH(Chang et al., 1997; Song et al.,
2007)310] 2|2} 2Hpgie] gk BRska ofo] Qlck. olo]
H o4 Yim and Baik(1985), Yim and Kim(1992),
Kong(2002), Kim(2012), NIE(2014)0]] TA5}0], Aetatza]

T2 EHUE 2R RjeRs AR ol |t

A B4 ARG SRS SHTHETolA
2016~20174 ZAF2PAISH IS 3¢ ol aARIEl Al A=<
o B3R, o], o] Aopalae] 3l Huupito] gt 37+
ARE F230] AMSIT) s AE 2010W5E 2015
7R EE FaddT a3 9 A4S S AA A
Qom, AuE 7|E S7H] /3(10% PRk 10% o4 25%
ok, 25% o 50% TRk, 50% o 70% TRk, 70% o1
o2 JEE Qi

2, ATK|S BM
AL BARe) TIseHE, B BAS 2l

Ao g T X|(patch), ZH2(class), ZJT(landscape) 3THA ¢
A2 FHEsto] fAJo] o]RZITh o714 T3] w©hele st
S|S0 o|FX A Eetoz AAA] U T E o
U= 22 AAAIZ ofafidt 4= Qi whbA] Aulee P
4= Qlojt Eejere] eyt le B thEral & 4= Qlok
S e Ut 1RY w914 159 ke ovlst
= AR, & dolXe Aulse] YUt ZF HiAEY ks
Selim TR 4 9ok o S, 10% i) BE sj3/o)
AR FoNAT THY 4 ook A USk BE S0
Waold mE TS ARelch. 2, A Tsh Anlg 7
1 gjo] MOIRYT L RIFR WE BaLs A4}
Ftk Figure 12 53 28 o918 7Hde #ASHIE

B oAslo] A AR AT A4 WA(size), 7R
Zo](edge), Hel(shape), ThF=(diversity) T |42 L&
o 4= Slck WA B AeRe Hat B2 HA(MPS, Mean
Patch Size ), S94%E WX H & (MedPS, Median Patch Size),
jx] & HZA(CA, Class Area), YJX|H2] FZHIKPSSD,
Patch Size Standard Deviation), Z|2|H% HEA4~PSCV,
Patch Size Coefficient of Variance)E A3l 0, 7[R}
o] T A== F 7MAR] Zo|(TE, Total Edge), 7}
4Ake] WE(ED, Edge Density), B+t 7FgAte] Zo|(MPE,
Mean Patch Edge), H+ 7F4A}E]-HZA H]E(MPAR, Mean

ational scale

Seoraksan’
National -

~ ipark

Figure 1. Study Site.
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Perimeter Area Ratio)Z 4F=513T.
o FERSAMSL, Mean Shape Index)
A9 AWMSI, Area Weighted Mean Shape Index)S A3}
Aou, thpyd T AR thefeA]4x(SHDI, Shannon's
Diversity Index)Q} w5 =%]<(SHEI, Shannon's Evenness

, HA7RA] Hat FE

e U AeRe 3

AHA2 Table 13} Zth.

Table 1. Description of each landscape indices

Bt WAHA(MPS) T FF7; 2 A= (MedPS)
= w250 et WA Y

S

[ =1

Index)E AF&319t). ZF A3A|4== ArcGIS Patch Analyst
5.0 23 ARSto] Ak AkEsE o, 7F Al e 9

O O&F
o g

olnjs}ni, S

Indices Abbreviation Description Equation
Mean Patch Size MPS Average patch size ngaij
n;
Median Patch Size MedPS The middle patch size, or 50th percentile -
Class Area CA Sum of areas of all patches belonging to a given class a;
j=1
Q. -
. n —
Patch Size Standard PSSD Standard Deviation of patch areas la,, — (Z=1—))2
Deviation =Y n;
n;
Patch Size Coefficient . L PSSD
of Variance PSCV Coefficient of variation of patches edPS
Total Edge TE Perimeter of patches ij
j=1
Edge Density ED Amount of edge relative to the landscape area Flpi
A
Mean Patch Edge MPE Average amount of edge per patch ;PU
"
. . o N Pij
Mean Perimeter Area Sum of each patches perimeter/area ratio divided by number E
. MPAR o1
Ratio of patches :
n;
Sum of each patch's perimeter divided by the square root Y ( Dij
Mean Shape Index MSI of patch area for each class, and adjusted for circular =1 247" ay
standard, divided by the number of patches n,
AWMSI equals the sum of each patch's perimeter, n D a;
Area Weighted Mean AWMSI divided by the square root of patch area (in hectares) Z[( 2 —)( - )]
Shape Index for each class, and adjusted for circular standard, J=1 T E%‘
divided by the number of patches j=1
Shannon's Diversit The index will equal zero when there is only one patch m
Index Y SHDI in the landscape and increases as the number of patch *E(p,i *Inp;)
types or proportional distribution of patch types increases. i=t
Shannon's Evenness Shannon's evenness index is equal to zero when the 7i( “lnp,)
Index SHEI observed patch distribution is low and approaches one when = Pi 0P
the distribution of patch types becomes more even lnm

a=area of patch, p=perimeter of patch
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91 3 WH(CAS 5Y 530l sheh A A
2 ojujgle]. sy FEEUHPSSD)E R RE A
Hol Pt T2, AL WEANPSCV) L FEANES
FHIOR e o Bl 24% BERAF ok
2 ol W] 913 A5l F 71l ZolTE): &
B wE sjEe) WA, FRte] WEED): F R
o that & 7Pl dolel vk, Wit AFgAelEa s
(MPAR)2. 53] 5 7ol et 2 sha eheltaied 71
e)gole] & TS oujgiet. Bt FepAIAHMSIE: T}
Hle] BAPHS AT S Qs oR, ek Bk 24t
BEE glol ok 1] /eSS sje] et 9ol
7Vhee lulaich MAZIEH Bt FAHAWMSDE: 3
FHEASE AL Aol S1X2) 2717k F4E e
7 BRI AR WSk 97 Aol Tyl
(SHDD: 7} si1e] 38 dopye B A5z, 7 74
RS, 2 43 o L] ulgo] SRS ghol
SopItk FEEAR(SHENE CREEAS:2} SARE Ao
2 19 VR4S SR o] ArhHel meekn
W 2 Skt 989 AT BeGE Rob
= A% o), FEEASE ol e @A) vt
Pt

2w 3

73 ¥  WH(Total Area) 2, AoMISHl 3¢l 2o}
B A4Ae] WAL 1,978.0ha Bl 2t Huig
T4 sjAe] 1 %, S92 F WHCA, Class Area)

Patch

Figure 2. Concept of each level of landscape indices.

10~25% H7+] FHUE 3271 897.61ha= 7Hd =& 4
UeERR o, 26~50% +7H790.14ha), 51~70%(228.11ha)
T2t 0 S Uit An% 50% vlite] 7] % A
(CA, Class Area)©] AA|9] 88.3%5 AR5}, Aei=H¥
9 BulRTL 50% ol 405 TS Qi wAo)
HISL 12% vlgkoR SRIERM 53] 4 Feolela & 4
Q= 4518 70% ol4Fe] HUILIE: 7] % WA(CA, Class
Areay® 2.71ha Leh} B ofu] AAISRe Hlge
3 He Aow gekErk

Zr 9|z Ho HA(MPS, Mean Patch Size)2 278 10%
ujgko] 59.43ha 7H 7 Lhebon, a4 & WA(CA,
Class Area) Fto] H]14] =] vehd 10~24%, 25~49% 1t
o] wj2|= 717} 7.87ha, 4.5%haz UERITE Al9e 10% u]gt
9j%] 7+ HA(MPS, Mean Patch Size) Zro| wj%] % HZ]
(CA, Class Arca) 23} §517) Uit aube] ) o]
A Qe & 4 glon, AR dg Auige] TH 4
(Number of Patch)= 17191 ZAo& IRIZQITE 10~24%,
25~50% 719 wfx] & HZA(CA, Class Area) Zro| =LA
LRl Ealal 9jx] Hat HA(MPS, Mean Patch Size)
Fol WA 2| Uehg=tl, o= s ke wiA] 47t
BIhs A ejujghck, A4 53] (Number of Patch)7}
Z¥Zy 11470, 172702 Jehd o2 218 FE7H50~69%: 56
7, 70% ol 271t 3pEs} Her) 43t Ao k)

X HA EZHA(PSSD, Patch Size Standard Deviation)
= Aule 10~24% 7o) sjx|7} 18.66 2 7Hd =7 WElt
o, 25~49% 17K8.68), 50~69% T7H4.52), 70% ©A4¢
T7H0.44) =02 LRt a2 W2 3EHAHPSSD, Patch
Size Standard Deviation)= Z} 9jx|¢] 37|17} Hd 27|25

Landscape
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B dupt HA JEAE o 4= e o=, %] +(Number
of Patch)@} 5jx] H++ HZ(MPS, Mean Patch Size)o| =&
5 27 e Ak & 4 itk Bt i 2t
+ HIHBP| wizell o5 HASE | flsf whs sixHA] fAHA
2X(PSCV, Patch Size Coefficient of Variance; McGarigal,
1994) SA| x| 12 FZHXKHPSSD, Patch Size Standard
Deviation)?} 53t 743k Uelth &, s 10~24%
T1e] jx)= sH%] 4x(Number of Patch)@} 5{2|0] ot HA]
(MPS, Mean Patch Size)©] =0 A tlokst ko] =7] B3
£ UL gls Aow ek

& 7PAF] Zo|(TE, Total Edge)= 4|9|& 25~49% 3¢
o] mjx]7} 243,030.0m=E 7F =4 vepton, 10~24% -
7H211,547.0m), 50~59% 7K71,344.8m), 10% B]qt £7¢
(10,161.9m), 70% oA +7K1,474.7m) <02 et 7}
“4Ak2] UE(ED, Edge Density) 9A] F 7PAkE] Ao|(TE,
Total Edge)2} 5UeF 3= Uetillch 32 & HH(CA,
Class Area)> A& 10~24% 1] a7} 71 A et
9k, & 7PARe] Ao|(TE, Total Edge)ot 7FgAle] Wi
(ED, Edge Density)= ATl 25~49% =172 sfz]ollA] =7

VERATE o)== 25~49% 7+9] mjj 2] 4x(Number of Patch)7}
Hjaon o] dew PerEc, e, BT /A
Z|4YMPE, Mean Patch Edge)= 438 25~49% 712] 1
A7) ok 10-24% T71e] O FHa 7 ek,
ofiz alg 10-24% F710] ] 17 7Pke) Zolt 4
gaow Atk AL ouaith B gAeE vg
(MPAR, Mean Perimeter Area Ratio)2 Al3]& 71% ©]A+9]
37} 71 A Uepgted), ol s Trke) kel
SR 1 A 2ol 7R 1 AL elulwic

ZF 9j219] e B4 wetelr] I Hat FEiRlS
(MSI, Mean Shape Index)E 2A45F A1}, 10% v]9ke] 5jx]
7F3.722 7FE A dEih 1o 7heE fyl 77k
FH U= SJulstH(McGarigal, 1994), 10% 1o} sz &
AR YA 252 1 ol 2 mRte] ghe veh vz
Aol 7P7ke- =914 FEE Uetlls 2oz sk o,
21¢] Felj= o] E45 Al AERe UeRi7] o
Eo(McGarigal, 1994), oI5 iLefet HA7REA] Bt FE|A|
ZAWMSI, Area Weighted Mean Shape Index) 32 37}
HESfof gty WAZISA] Hat FEHAHAWMSI, Area

Table 2. Result of each landscape indices of class level

Class Level

Indices Less than  OVer 10%,  Over 25%,  Over 50%, Landscpae
10% less than less than less than Over 70% Level
25% 50% 70%
Number of Patch 1.00 114.00 172.00 56.00 2.00 345.00
(0.3%) (33.0%) (49.9%) (16.2%) (0.6%) (100%)
Total Area" 1,978.00 1,978.00 1,978.00 1,978.00 1,978.00 1,978.00
Class Area” 59.43 897.61 790.14 228.11 271 1,978.00
(3.0%) (45.4%) (39.9%) (11.5%) (0.2%) (100%)
Mean Patch Size" 59.43 7.87 4.59 4.07 1.36 5.73
Median Patch Size" 59.43 2.79 1.84 2.07 1.36 2.14
Patch Size Standard Deviation" - 18.66 8.68 4.52 0.44 12.92
Patch Size Coefficient of Variance" - 236.97 189.03 110.90 32.62 225.41
Total Edge? 10,161.90  211,547.00  243,030.00  71,344.80 1,474.70  537,558.00
(1.9%) (39.4%) (45.2%) (13.3%) (0.2%) (100%)
Edge Density” 5.14 106.95 122.87 36.07 0.75 271.77
Mean Patch Edge? 10,161.90 1,855.67 1,412.97 1,274.01 737.35 1,558.14
Mean Perimeter Area Ratio” 170.99 438.35 503.00 475.83 555.62 476.57
Mean Shape Index 3.72 1.93 1.94 1.86 1.78 1.93
Area Weighted Mean Shape Index 3.72 333 2.78 2.22 1.84 2.99
Shannon's Diversity Index - - - - - 1.09
Shannon's Evenness Index - - - - - 0.68

Unit: “ha, ?m, Ym/m’
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Weighted Mean Shape Index) AF=21} 10% t9ke] wjx&
Aleet = mjA]olA Ht FEA]5(MSI, Mean Shape
Index) 2k o] 43 A5RISHAIT, of o34 10% olgte] s
7h 7K e g vhehl sl el ek b Bt
AT FelS Uehie Zow sk,

A shAlol ciet Amig S e 2R Bl
7] 9J8l ThF=X]4+(SHDI, Shannon's Diversity Index)Q} o
A= R|<~(SHEI, Shannon's Evenness Index)& AF=35}HIT
11 A3} thoFEX|4x(SHDI, Shannon's Diversity Index) ZF&
1.O9(Z N3k 1.61), A=A4(SHEI, Shannon's Evenness
Index) %2 0.68(Z|thgt 1.0)= Ueht sfjx] o thel g} +
Aol =2 AoR wekdr ey o]t g %9
S7F @A gj7]9] §9E At fARERS A UEiu=Tl
(McGarigal, 1994), 4212 3pH3E7} Wo| o| A5 =04
= wol7lE sk

719 Aol W2, AalE 50% nlgte] A9 85% o]
e AP S B MU Bl R
kAo 2 o mwol AT R ARl Qe Ao 9t
chElc), 3t Aalg 10-50% F7ke] BulRgeke % 286
) x|z skl glo] AAA] e AjH e v
o Ro® etk of% Almkg 10-25% Tke] Hulna
o] upHsE Aw7t Alselon, the Aluleo] w2t Bl
ohefRt 2719 six)= GdEe] Qick B4 Fejol we A
s w4 Qe 3 7Rl oot PRk W
AlalE 26~50% FHlA 7R A el &, Aldls
26~50%2] FHUFE Hj21i= T2 sfjz]o]] ula)] AlA1x] epE
Mg ke oJgko] Zafo| Altha o uke 2 olrh et wX|
o WHH B4E o 4+ = FERArel B9, Aol
10% ojgte] SIS AT 7K A et el 4
& 10% vREe] FHIUHE iX]= o 7o) o5 A9js)
™, 10~25%, 26~50% 7] ER|UE mj2|7} 243k 2jo|2
M A Uehdth B0% 2719 gk Ang
10-50%2] ] 317} chs Baiet ek e o)
ou, olefet B4o] 41 st B o} melol t% Fof
S WS Aoz gekech

Aotz BulR A7) sEshe
L AAAIE ofe Fe] 2 AR oHﬂlAl?lU% qohz =]
of efe] 447 7k Q1S s Plolo] B AoR T
gk Ea] Buus e} ulele] ofgko] Bpalat ofaAb
ool Alakeom ARl ulel, vigol ofsh Ak S
(B 2t PARE 4417 sl e A
e el U 30 AR 3 702 Bae ol

3 < ILHAZ|AL

‘:5 -,404 ° l"—Ol% Q2 (Hong et al., 2007)7} € 4=
5 AAR] w27} apdste] vis s ZRAIl o 2

k_‘

r

oJ3kS u| 2| X|9k(Fahrig, 1997; Hong ef al., 2007) A AR
THSR= AAA] 24S B SRAIZIAL WA Z3)(Hong
et al., 2007)XZ 4= 9l7] ok

2 Ao AiE VleeR ffo? *&%%%% HEHLR
A AR et 37HA S 9 & =1
2o FejA Wt A o), 7} %1% 7& A24
ozt AAIE EA4o] 3 4=
olF FFAoem ﬁﬁf;f T Qe 3O 25401 A3t

_]

7Ale] FEfofof 3
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