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Changes of Spatial Distribution of Korean fir Forest in Mt. Hallasan
for the Past 10 Years(2006, 2015)"

Jong-Kab Kim’, Jung-Goon Koh™, Hyeong-Taek Yim*, Dong-Soon Kim®

-I-I-°—|F

| 109 F3F ghepil IR SRS dobH ] 98 20067 2015 0] EEHA, sHUES
ZARSHAL sfidtarte, B9 W Ao EAS BASHITE 2015W AU AA] HAZ 626.0ha® RAME] Q=]
20064 738.3ha¢] H]3|] 10W EoF 15.2%09] 3= 112.3ha7} 7H4st Aoz vepdoh AR Sabdl w7}
41~70%0°l| SfFE= SHUES] WAL 10| 5t 72.6haz} FHAstaL, 71% o]/de] 23t 4= 21.3ha7}
Ao AoR Yeltt sz mebA= 1,510~1,600m L7tol|A] A 7HAHZA 9] 32.6%E AHA|sko] 7H
W2 HIE Btk W EE $eEo] 23.4havt TAadtglon, 55S SACE W 559 WA Hilyh AA|
HA ] 55.5%¢] 62.3ha7} Fol= AC=E Utk Al ] B Heke gl A4l ol2=
A o] HA ZAAHAQ 117.9ha% 71.8%0] == 84.6ha7} 7Aasdtglon, FJASAZATY 7} 21.5%¢] 25.3ha,
FFYStA = 6.8%¢ 8.0ha7l Eol= HH ol @ S U= 5.6havt S7HE AR BEAE QI o]F FHURE e
HA T sl e, e 2 2ol A3l A st ", 7He 59 o471 Fe S7F =4 aQlo] o
ghepil B4 A 9S FAHCE AA g AeRE Hth

F20|: TALIR, $BUE, BEwsh XHIK| 8
ABSTRACT

The purpose of this study was to investigate the change of spatial distribution of Korean fir (4bies koreana
E. H. Wilson) in Mt. Hallasan for the past 10 years. We examined the distribution and crown density between
2006 and 2015 and analyzed the elevation, direction, and regional characteristics.

The total area of Korean fir was 626.0ha in 2015, which declined by 112.3ha accounting for 15.2% for the
past 10 years compared to 738.3ha in 2006. For the past 10 years, the area of moderately dense Korean fir with
the crown density of 41% to 70% decreased by 72.6ha while the area of dense Korean fir with the crown density
of 71% or more deceased by 21.3ha. The area with an elevation between 1,510m and 1,600m showed the largest
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change, accounting for 32.6% of the total declining area. Regarding the distribution by the direction, the area
in the southeastern direction decreased by 23.4ha while the area in the southeast and northeast centered on the
eastern direction decreased by 62.3ha, which accounted for 55.5% of the total area. Regarding the change of
the distribution of Korean fir forest area by the region, the decrease of the area from the Jindallaebat to the top
of the mountain was the largest at 84.6ha, or 71.8% of the total decreased area. The Yeongshil Trail area
decreased by 25.3ha or 21.5% of the total while the Keundurewat area decreased by 8.0ha or 6.8%. On the

contrary, the Bangaeoreum area increased by 5.6ha.

The results indicate the large decrease of area of Korean fir forest centered on a particular location of Mt.
Hallasan. Considering the changes according to the elevation, direction, and regional characteristics, it can be

attributed to increasing frequency of abnormal climates such as typhoons and droughts.

KEY WORDS: Abies koreana E. H. Wilson, CROWN DENSITY, DISTRIBUTION CHANGE, HABITAT

LOCATION ENVIRONMENT

ME

FAUYE(Abies koreana E. H. Wilson)= 19203 ¢f $-7]
Uete] SAMIER HaE Fom BE WL Bk, A
24k, g4k ZhoRih & ERAE Y] i 1,000m 0]/
AR o]l =2 Aghe} shARE ghebike: AlQjetals iR
= B HHkL oS WNE ofy el Aqfi A o]
At 22429] 7| ARte] EEA gttt ol H]sf ghehik
ofl= et WA 7ol FAE ] o, AlAlA
A LA o] Bazskal glth(Kong, 2006; Kim et al.,
2007; Song, 2011).

Faph FARe) WHS 2003d FEANRAS B
S Giepal Aol wet i Zfol= lovt S of 1300m
HE A7 Bxsta glon, 1 WAL 6033hagii B
3} tHKim, 2006). 133 327 1,500mef A 1,800m
Afolofl ZAA] WA 9] 87.4%¢°] SlFak= 526.9ha7t A=
polEel B maalwe] A3 2ol 5ol
Atk 3F3Ack Song(2011)2 2009 2ol o AL
A1 o] g3fo] Frebit TAFERL s 1.300m P2l
3 AP Bmeha glow, W] 10ha w]eke)
w Yok Aolohd Al WAL 803.6ha ojFel Ao
BB o] FAES SMTE 1,300m, A4
PAELS 1.400m, BAIES 1,500miE FARFRRO] &
s, 20°u]9ke] AapEe] A9 oF 70%7} $EFCH
AXEFATE 121 KimT} Lee(2013)2- 19883} 20021
Landsat $14 AMg3to] B4ah Aol w1998
L 175ha, 2002 of|= 117ha7} ZAM=E ok 23t =) Q)
o olqY SepE AR ] WAL Ay Sof u
o ge Aol mola gtk

2

K

=

H, ek e BRI A E7 A E
o= duA Stk ols A E= =S, 7heel &
o2 ANHAS Wik ofjet 2240l 7] LA
T2 Fe 202 HuET QIti(Kang, 1984; Kim, 1994;
Koo et al., 2001; Song et al., 2016). E3] AHE&7]-22] A<
o] A Elof| JFFS F=tl, o= AL7I2o| ST
A9 4B BUHS T 5 e 20 FEE B
doll Ba3t EFwo] st EA Etdol W
Astol Aol ofeake i A2 WH 9rhKoo
et al., 2001). 12|31 JARA| o] Apghs AT W& 25k,
7ha, 4% v, A 5 =3

774 9<10] o8] e ol Herka & 4 QlckWild
and Lutz, 1996). %] FALRS} 28 77 Wa}]o]

SAE A2 AR oA =24 7)Ao Rkt

o rr
o
o = >’i

(

=

A whgstel TAHAL 22| o] B 4% 53, ofuat
o) ol el HESH A 22 g ALY Helo]

dojubil 9l AZto|tH(Cho, 2014).

kAl 2 A 2104 ot shepite] Bk
] AR WSS 2ARek, EEA]H9 5
I, F9) EAS dopuat sk w47 55
o2 FEsto] HmEASHITE o= T-E Y Mtz
ARE Bl S U EEA] 72 ARE AlEske
gl F2jo] gl
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1, BHapAr ZANLLE

TR (4bies koreana E. H. Wilson)d E3X ZAM= gt
2t A Ao o s AT RaEHAle SEAE
g R oA AT 2006 4ol FFH FAFFH30cm
) 2015 11€of] FFE FAFH2Seme)& ©]-8-5to]
FAUTES BAE sk

T O] HARAE B SRt elof &gt 7]&9
oA Hloju AXE 7|Hke g gt A AR A
sto] Agslet. Ax7|e WA A= AUTO CAD
Map 3D 2010 =gl o]gsto] FALFA #lolof
(layer)oll 15mx15me| =718 A2 Uz #o]o& F7F
S, 212 dho] QAo FHEE TAE e )

2 Al6x IR LR 2 Alo) Az R 24}
of FHIIES walo] 4tz THel] 4slolnt
(Figure 1, Table 1; Korea Forest Service, 2011). E3F 414+
o} the S83 qio] BeHIE Aoe Aol A
2006115E] 20104 B AN A5 ARA AA2A}
ZiKKorea Forest Research Institute, 2011)E B2 2FA
5 QJAFE(1:5,000)2F 20159 BARA] A TE Ex]u]
A= M|EF(Ministry of environment, EGIS)E 7|%2=& 3}
o], 20159 10¥9EE 2016 11LY7HA] AR ZAE E3)
skt o, =7t 10% ool sids= A2

fu.

Ll

T WA AGA . ol BATAL e}
s A Aol BEuslel Fake 9 A=A B B
A wat opet HEsY, WeskA) sterdt 4 gl A
Aol gaupgoR waskileh. AL FFACIL
AL olg3te] KLOR AU Fete] FAS 7

(

E3AY GAFe] RGB43223HS o] 8alo] AAS =23
SFH(Kim, 2006; Song et al., 2010; Song, 2011). 134
olefgt S 440l BASAY e e 2ol
AL Abe o2 RS dhpel 22 ) AR
olste] AL EmalA| gk Ao} W ereAlele] 47 o
31& AR oA REHA ] Ao B2 22 7HA]
Q= AoF Helth

Table 1. Criteria of crown density division in Korean
fir forest

Crown density

of Korean fir Color coding

Division

0~10% very sparse None
11~40% sparse Yellow
41~70% moderate Orange
71~100% dense Red

0~ 10%
SPARSE
11 ~ 40%

B
BYE
EH R BB
AER MEE
BHE -BHE

MODERATE
41 ~ 70%

DENSE
~ 100%

Figure 1. Crown occupancy pattern of Korean fir to
distinguish the crown density in grid.
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Table 2. Criteria of direction and azimuth range

Direction Azimuth range
Flat No slope
North 0 ~ 22.5°

Northeast 22.6 ~ 67.5°
East 67.6 ~ 112.5°

Southeast 112.6 ~ 157.5°
South 157.6 ~ 202.5°

Southwest 202.6 ~ 247.5°
West 247.6 ~ 292.5°

Northwest 292.6 ~ 337.5°
North 337.6 ~ 360.0°
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20154 HARIALS ol ato] Gebat AR BT Ee
A% A, U] T 11% o) AAIsh=
A A2 s 1,310m o] Aol 626.0ha= e
(Figure 2, Table 3). 0|5 ST} 11~40% Ho) 2§+
He 2o HAE AA WA 50.5% HEE=
316.2ha UEh; A& oz 7MY &2 vleS AAISHA
oh R 41~-70%00 dieEe FEEY WA
40.4%¢1 253.1ha, 71% oAt UL E Xd ZUE9]
HA-L 9.1%¢2] 56.7ha =02 A=) o]of HIs) 2006
o= FHdrglol st 1,290m o) A Hof 738.3ha
7b Bl Aoz RARS, o] 350 STUES
Nzow wy sume] WAS WA WA 453%¢]
334.3ha® 7FA =2 HE-S AA|EFP A, UL WA o)
44.2%¢2] 326.0ha, U= HA 0] 10.6%¢] 78.0ha £
2 ety o5 ATe r|2o] A olgalo]
Q1o s A fhehil S uHrE o] WA E W Ao
£ HKKim, 2006; Song, 2011). o= LA o &
AAIR ol WE Aol tha HAE 4 gloy HAE A
sh= "oy dA] Ee19] nE Soll wet g Aol
e Aom wmal,

AAAoR Bepite] PAUREE B4 FHOR 5
Aplsh EAREO] 71 W BT 2SS 7wA AR,
WAl o REwro] asis WL wolrh o=
sretare] Abwlo] ujel Qlzeku SEugselo] KhololA

2015

J_(Kim 2006)2} G-
e Qo] ALt 45
LR o] Aol B W

2015?13} 20069 EEATE 7|20z 109 Eolo]
AR S W3S B, 20064 738.3hao] H|E| 2015
o= 112.3ha”} F4st Ao =2 et ch(Figure 3, Table
3). &, Al 109 53 1% o il EE 2= AU
Ho] 2006 H|sl 15.2%7} ZHAagh Ao|th FH o]
Aat Mk A Aol N BRI SO A4S
FHOR S W e AFdo W Aow

Hebite. 5o, Sasl g wedele) 51
3} pkast e AabRolA dhite wA gavt
9 AR Aje] TR 39 G el

ATEE FAE Zo] Bold Wik

TAURERO] WA gho] e S 2 A
g v, FUwo] walo] 108 Fok 72.9ha7 F4514
1, £UEe WAL I81ha7t gaE o ekt
(Table 3). o]2} 20| 2] WM} S| vlsto]
Ao s et A Sduol SR 10
olatel WAA Q] WS o] 112.3hav} 2HAYE
Aol7] jEolch. ol E%IEOM FUE, sUEFoR
AHe) SRR ofeh WFAe WA wAle] e
QAFel WEEe] walrh mRhEch

2006
Crown density legend || 11~40%, [ | 41~70%, [l 71~100%

Figure 2. Distribution area of Korean fir forest in Mt. Hallasan in 2015 and 2006.
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Figure 3. Changes of Korean fir forest in Mt. Hallasan
for the last 10 years. The red area represents
Korean fir forest that had disappeared for 10years
from 2006 to 2015.

Table 3. Spatial and temporal changes of Korean fir
forest in Mt. Hallasan

Crown  Area by year(ha) Area  Relative change
density 2015 2006 change(ha) ratio(%o)
Sparse 316.2 3343 -18.1 16.1
Moderate  253.1 326.0 -72.9 64.9
Dense 56.7 78.0 -21.3 19.0
Total 626.0 738.3 -112.3 100.0

2,

HEn=E FLFE Het

(][]

ghepale] sftaiwo] wE PAJUR-HY ExEye
20159 0= 34k 1,510~1,600m 17k A M2 2] 40.1%
Q1 251.3ha® 7P Hglon, o] ke FAoR il
1,500m o]} x| WAL 8.7%¢] Sd== 54.4hadl BHH
o] 3 1,610m o]Atol| A= 51.2%¢] 32.3ha7} Bl
Aoz ZALE|QtHFigure 4). AAZoZ s 1,510~
1,700m Afo]of] FARIEA} A 2] 74.6%0) 466.9ha7} B
= AoE YeRdth o]F MRS 10 H]l 2006H
o AR afftai e Bk Hol=d, s 1,510~
1,600m -7ko] A WA 2] 39.0%<] 287.8ha® 714 HGO.
o, o] 7S FA10F FEF 1,500m o3t X|92] W2 H|E
0] 10.2%0°] 3T == 75.2ha?l HbHof| gt 1,610m oA
50.8%¢1 375.3ha7} ExZdt= Aoz el

FL 109 5ok ghepake] PR Al 1,910m o]
& A9 AFAdE AQstile afdaze] #Aglo]
2015 AR Y] WA o] 2006 H ) RE Skl E o

A e Aoz BAE 53], AdAeR 7P W
g el WAS Ad &l 1,510~1,600m -7to] A
A ZHAHAQ] 112.3ha0] 32.5%0] == 36.5ha® 7}
WPt AsHA Ay Aoz vehgth o ke FAo
2 SIILETE 1,500m o]ate] WA i HA] HAawA
] 18.5%0] =)= 20.8ha] ¥HHol| 3dk 1,610m o]AF
ol A12] 7ha 49.0%¢] 55.0ha® ZALE ct.

2006 m2015

300 287.8

2513 9437

250
215.6
200
150
97.9
100 70.1 76.9
52.2
50 I 29.9 24
49 22 3.8 3.8

o Loz 0 [ ]

~ 1,300 1310~ 1,410~ 1510~ 1610~ 1,710~ 1,810~ 1910"
1,400 1,500 1,600 1,700 1,800 1,900 1,950
elevation(m)

Area(ha)

Figure 4. Changes of Korean fir forest according to elevation
for the last 10 years.
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ol Zo& yelttiFigure 5). 20060l &2 $A4
° 7 BE5a JEiekl 48.0%7F Bxsti, B5S FAHS
2 B35 547 37.6%7F REsk= Ao BAEI
o] A 2015W} 20060 2 WIS Ho|A|&= UQkANE,
Wololl e fHA WA ZjolE BTt &, T 10d &
ot TAAUFHE F5Ee] Biskrt 23.4havt FFAstgl o,
&S THOE Fe 559 WAL 55.5%9] 62.3ha7}
Zol& AoE Yepyth BHH FAES FHOR sf=
ZF A& A W5 HA 9] 17.7%4<] 19.9ha7} Fagt A
o7 BAEQr]

o]¢} 2 St Wk By EA S AP0l FAL
3} BApd tjRE EAsla dxaFo] Aol o] &
3 AAEE 219 A Yl Bxahy hEEe] 4ol
FEZAY AFAo] Erhes A7 fARE A Bl
(Kim, 2006). =3} slejat Egkzzlo] HER ZFsjzkgo]
- Ao, giRE F YA BLEET) ulg- wE
e 208 2k o] SRR AP o]
Ui-ge] Aol AdAE 7 E Aoz ddd 5= 9
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Figure 5. Changes of Korean fir forest according to azimuth
for the last 10 years.
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Figure 6. Boundary of main areas classified by slope and
distribution situation of Korean fir forest.
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Figure 7. Changes of Korean fir forest in main areas for
the last 10 years.
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Figure 8. Changes of crown density of Korean fir forest in major regions of Mt. Hallasan for the last 10 years.
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