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ABSTRACT

This study’s objects are to suggest effective forest community-level management measures by identifying
the vulnerable forest vegetation communities types to climate change through a comparative analysis
with present forest communities identified and delineated in the Actual Vegetation Map.

The methods of this study are to classify the climatic life zones based on the correlative climate-
vegetation relationship for each forest vegetation community, the Holdridge Bio-Climate Model was
employed. This study confirms relationship between forest vegetation and environmental factors using
Pearson’s correlation coefficient analysis. Then, the future distribution of forest vegetation are predicted
derived factors and present distribution of vegetation by utilizing the multinomial logit model. The
vulnerability of forest to climate change was evaluated by identifying the forest community shifts
slower than the average velocity of forest moving (VFM) for woody plants, which is assumed to be
0.25 kilometers per year.

The major findings in this study are as follows : First, the result of correlative analysis shows that
summer precipitation, mean temperature of the coldest month, elevation, soil organic matter contents,
and soil acidity (pH) are highly influencing factors to the distribution of forest vegetation. Secondly,

the result of the vulnerability assessment employing the assumed velocity of forest moving for woody
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plants (0.25km/year) shows that 54.82% of the forest turned out to be vulnerable to climate change.

The sub-alpine vegetations in regions around Mount Jir7 and Mount Seorak are predicted to shift the

dominance toward Quercus mongolica and Pinus densiflora communities. In the identified vulnerable

areas centering the southern and eastern coastal regions, about 8.27% of the Pinus densiflora

communities is likely to shift to sub-tropical forest communities, and 3.38% of the Quercus mongolica

communities is likely to shift toward Quercus acutissima communities. In the vulnerable areas scattered

throughout the country, about 8.84% of the Quercus mongolica communities is likely to shift toward

Pinus densiflora communities due to the effects of climate change.

The study findings concluded that challenges associated with predicting the future climate using RCM

and the assessment of the future vulnerabilities of forest vegetations to climate change are significant.

Key Words :

vegetation.

< Ao 44, o
WAE A, 4
&8l o5 Mz FHL o]Folgtt 1, 18
gojt 23 o) 1) 7]
g T =71 3A
207 5aty] AZsiEA A
7F ey Akt
AFzB e gt o3 ofa
2F S0l AAH ZolSa Yokl RAE AL,
JEIERY PERSRRERT X]Hl-o]]}d Z]—E]—“ F28E5Y

o =E BT O

x}ﬁ: s

B30 7H§W7 7} ““La}x]t 5 %EM
M= B Wat #AAE I gk ao
71], 2003; Fold K, 2004; ZHUR, 2005).
AR 75 - EE - AY 5 FU1HA 87
Z0% AENY BA - FE TY A 23]
Z1z}e] A Z-gate AFAE AgHetr] WE
| EFol wet A7) 242t s

ol Aot o
2, thFE 27190 93 %55:6}% e A
FoE Wl F 71FA40E BH BG4
1) 7132 4 (climatic element) : 7]3= t)7] &A4}e] Zt

T 842 FHY o, Ol'é 715849 A%

Climate change, Global warming, Pearson analysis, Multinomial logit model, Sub-alpine

flo

:rL% o) SJujglitkal & 4 Aok(Kirilenko et
., 2000).

Emanuel et al.(1985) ¢ 7|3 H38}o} AJe)A 2
Tl #gF AT o] %, 71%-9F A4 ] ‘dynamic
equilibrium?’ & ©]-§-¢+ vjgjo] 2SS o S3=
o S 0] JfutE ¢t} Sanderson et al.(1995)
< 7P EFY AT WA, 1%, A
&, AL ESEY 59 8w 17709] #E
HTE o] &3l FEFES dSdke A&
83} 31, Hilbert and Ostendorf(2001) = 7|%, E
ok A3 2o Mg AFAALIHE o] 831
157 2H o] AR et BA, wEe] A
HxES FAH Al £xY B o
75%°] EEX A EE YERHATE Austin(2002)-2
Aejeta md 2tg o] % 545 F3 data
24, 5AA4 2d 5 3712 28 AFsHus)

ml

o et 2+ M99 V5= A= th2A YERdth 7]
TohollE Ve - S - A - - - Y
Z - A} JTHALE ¢ http ¢ jfwww.kma.go.kr/kor/
kmas/data/data_09_01.jsp).

715 glel] ofste] A X7} Aol A A
Ao = o]Fsle] M FHIE o|ETE c|Eo=E
southern Quebec X]“"ﬂf‘i 04*4 A&l 71543}
) Z-ol| spruce(Picea) = BZEA G OZ, beech(Fagus)
© EEAGoE o]Fd AT ELITHWebb,
1986).

2

~



. Moo
rae, BT, aured,
g, Asrre, dadere 027
ARz, bz Te, 000
1.02
3.46
3.52
15.22
45.99

ox 2
0%
Ru)

XN Lo

T RS
il

i

fu)

=

T

> oft o
[ 1= o i

R

ah4~r9+r4L-° o
3} P Y @

23] Z17te] BaA o} 7l

ol AIZEA

(L
=2
_z
[\*]
(=)
wn
(e}

ﬂ
ﬁ
& N
mlm
\: »
re
1
frtl
i
o
of
o
R
i)

7} HH o}Xl OLO‘/} %Wl g AgE 7¢
gie dEARS AR st FAder &
gste] Tl o3 Q1912 ‘1% 4 AHa Al
2 g AAH ] £4o] gl A ofef A
%% o= shsit 1986“‘ HE 1990137}HA]
F 12 AR AT 2ARE niEe R 2E
SRS AQd T vk, TEE ol
e FFe 54 B erEe FawA
J3l7] st G FFOE o]FoiFl Tt
Atk SdFFolaA HA Ay HE
[Foixl et vy, Ay
I A IR
- g 715Hstel oste] B2
AL g oH= ofat A
Jo] sold FE2ETrH A% F
< AA8] WZel 71 =AM =i
A ofe] Tets geke] AT A o) wg
A THFE A, 2001; 294, 2002).
U715l el e A Ay 2EE
7] 918 1971955 200097441 9] 712, %

o

(ZoRLoeee o
o 4m

o=
HN‘ o
~
o
j‘% lo
o>
o

o

— L
My T
2 30
W S

3

mlo M
ra
iy

ol

i R J}‘_ Mc (2 o 40 o rx
Hﬂi:

Jm



AGNFRYS o8 2P A Wkl BF AT 35

GHCN + J| &3
FXIXE 113 e, A
(1971~2000)

EER-TEEN sEaMG
(1971~2000) T

20414~2050 P!
[ LEEIES DEM solme

H wI
1
on

20415 ~2050
SEa RE

a2 1. oj247| e

TF T AR 1%, EYE ASE o8t o] ERIIATh

Art. ==} 715, DEM, EYE A8 S Al 7150l Y] ERFAFHE FHEH, 68.00%

AHEAS Elo] Al Exol 7z 848 7} WL H(Cool temperate forest) 7]13-tH, 31.86%

AE 7He] S Ay Aol =2 3 7} W2t -(Warm temperate forest) 7] SN2 U

JMAE ARG olFA AFE JAAE et WedE 7S dle F2 uriiks S

ZARPS Bl 7)F, AY L Bl 93 o= B¥da glow, dedy /Fde AF

3 AAE EE3GTh 2 E A vE7E o Jeleh duiE E3ske AAEE A9 fH—r

£ tidste] 204119 5H 2050199 et &9 A &Y A9l WA 2Exsch ofgh ©(Boreal

A £XE oS3 forest) 7]Fthe] 7%, wig- AlGAQ] }AFEA
wiel 0.13% 5 AASIATE ek AFE FE A

m Z= ¥ o el 0.002%E5 AFAShH= oFEth H(Subtropical

forest) 7]%-oh7} UEFSTH

1 AR B2 Pl 71%s 7ol o 3.62°C Sk, 2

—

NF k] BE BH FALYY Holdridge 3L 2182% 2718 AC2 oS5, o
2YL olg3tel AP/FYHY REE 1Y 33 G ISD Ao Bo|F REA B

2 vlAe Ao et g 3),

o

il

3) 2A2EFARY S48 Fujs Lo, 2o 715 Hstel we A7|F Bxe) 713 F
7t HE 4 Y= AAE 371K o)A = AHLE S olad 3 R
WAT, F5NV) SAAEE 288 0 Ags o< BEIE oFENE ZIeHe 57k 2 5
t2ARde soeArdold oy, £5wss ATk FlAZIFANE oldhE V15 AFE
BEALE 549 0 ASHT BARYS AR o) wsjor Ao, A WS} A AR, S8
Aegoleta FThY$E, 2000).



36

200 300

100 0 100 200

Holdridge Class Index (2050)

Holdridge Class Index (7100) - wery
=‘£§gg W E gimi: w E
b o2
S S
a8 2. sXT|Fe| MET|FH BE. g 3. olefr|Fe| AT 22X
IH A9 F 8.05%5 AASh= AL Yelst 2 MEAMo| Sx
o =3 dedid Vs de A5 s A HEANTE nlgto 2 77 483 7132 4
o A7AY Foz ool WA WA A, EY T FAWUS He AHAIAE A
67.38%5 2HAIS ¥idHo] Yedld V|$dl= 7] B A 7HSE0~119), ALEH12~29) B
LZ7M2 1 ML iFU dRA Yo R 4 & AT 16719 WEE 9% FFFlA F
o] 2457%5 AFA|EFATh o3t Aoz e
E 2. AEIAMIL StABI 0| pearson AMRHEAL
= A< = g 7+
A 7}
e R s T
A S -0.16771° -0.13902° -0.01010 -0.06426" -0.18404" -0.00936
A& = g5 7S 3
ABA7 =
BI7E | gane | made | made | m@le | @ae
ABA S 0.17010° 0.17719° 0.19624° 0.13811° 0.14241° 0.17779°
g A 5
= i e WA 71E% H
BEse Y E2 2P 2| L3R5 7128 P
a7 0.12715° 0.15833" 0.18062° 0.15484° -0.09898" 0.02467°

#a99% ol



AN oG8 AP Aok Hlo B AT 37

T g H U3 A 4
ol AL 214 (A) 0.1323+0.8777xDEM-0.2836% Pj-0.7431 % 7}M+0.6720Xorganic—0.0412XpH
A23H(B) -41.2226+2.3159x DEM+0.0432 % Py+2.1646 % T3,,-0.7909 % organic-0.3040 xpH
E3HFTEO) -9.9032+0.4836x DEM+0.2351x Pj+0.1930x T;s+0.3787 % organic-0.0871xpH
e vHrEHD) -3.1393-0.5867 < DEM+0.2618% Pj-0.0677% Ty +0.1731 % organic-0.1189xpH
=FUETEHE) -4.0287+0.1859x DEM*0.0759% Py +0.00595% Tjes+0.3851 % organic-0.0943xpH
A FEH(F) 4.7917+0.1657x DEM-0.0381% Pj-0.6179% Tjea+0.2409 % organic+0.00604xpH
vjgfo] A=A BEE o =3}7] 9Yste] A 217} pixelo] Ztal e el A EESEL
243 ARBA) F1, BRASES 22 3 Jhed 7B 58 gEo] YeEhes o] 47
AHSE ARSI ARE NSRS AR Y pixel o] YER e o ® AU 7
W, A5d 5P, ATE HAV (Tl  AFE IEANE9) vl 2ts uwl, 99% -
713207 AAEJL, AP DEM)T B T oF 72.72%2] ERATEE A2
7158 organic), pH & WGt o]g2A & EFEHE ZoZ YEth 1# 39 Zzo
ARE BHHFE o] g3l AR 5 vIrFE dYsiy nHle AR EXE 9
g EARNS AAR 29 U2 #AXS = SIATHIY 5).
Z3FATHE 3)

»

(km)
00 0 100 200 300

100 0 100 200 300

| RUanECga]
E@%%a#a N | RUEnEe k]
W ssue2e o asggsd N
B AzeluR2e | Bt
[ =gusas b & B aseur2e w E
-gﬁgig? ! szus2
[ PN [ PN s

= = - = o —
g 4. HAIIF MM Ex ag 5 ola7|Fe] ARAY 2x



38

1A% - olF

rl

100 200

(km)
300

R
I e
L4202 sorgn w E
[ jveue o0
Bl stels

a2l 6. ARI7|EL 9| of
3. AMEI7|ZOo| F[oF T
o] g W3} 7%
2| B3h= F ok A

TAZAANE AR EY, 7]$HSe| PES wx
oe Yoy deulg 45.18% 2 YERR S
U, YA 54.82% = 715wkl FHoks Aoz
UERTE 021%E AHAJstaL ™ ofstt e 7]
235 tEe] Y2Ud o wlste] HEF
TFFA el o] B2 Falrt o= AL, 40.45% 9
dedidol ARHsALH dglsAls F
Ao G oz walstal, dai¢ty AlFE

FAHOE 13.96% ] detido] ofEtig o s
Ao 2 dSH At
Ty, 713Rste] o) A7 Ws)
SFAA R BEEAES HolsEERe et
A Z35t7] wWioll, o] A A E &
EY s OAY Az A A TS 2
A "k

=

o 0
N
P

tholl A 71513 S22 wEprhA] X

S Yehl=A A HEIITHE 4).
gt 7Fed 827% 71 4=

SFATHLE 6) k=
E 4. 7|%Hst FokR|odel MMM BN H|g

v | ofxAt 45 34T | AeguR| 23R | Ay | AUE
a 24 2954 -1 ¢ b= 1 b1 ¢
ofa Ak A4 0.01 0.00 0.01 0.01 - 0.10 0.10
3E 29549 - 0.20 - - - - 0.00
SFUE #= - 0.17 - 0.00 - - 1.23
AUy 7% - 0.60 - 1.54 - - 278
Z¥HE =% - 0.29 - 0.47 - - 5.86
AZY5E #& - 0.10 - 3.38 - 0.18 8.84
2UE 28 - 8.27 - 3.03 - - 62.84




A FRES ol g3 AP Aok Hlol B AT 39
of7 B ASIPY BrEbE RS 23 FEY ATE £949 oFE HAT + 9
JEEes) AfEd EAGY FHUFEAl  Ach oY APEHd 4554 2T
2GR W FAG0] the o2 WesA guM Aol
ok ofe] 338% & AAshe AdugEe AW ZolE Al

3} 303% & AAFE PRl ArUy  mebd, 4 Wk BE FEHA A
FHOT A, 71490 WFH0E R 9 o] vhesolol & Aolth. A7) BF
e 54 Uea 9 of 9% AP olF7ks W7 Fas
ApEee o) Aok Asto] A 2] B, A0l g7 Al e bE

o ehtA] ghgror], depist Aadde] il 2ol asolor & ol
AT olak A4e] AdubpEgoR ME  E AFE W, Suse AF 542 2
ik WHgEHE ROME ol §3te] ve) 7|58 e8]
A AEAGE 3A0R & Akide oL B Rl BEERA AT Slade
S86%E AAFE TRUREYY AFHoE & FUHAL, oF vgow S Ay
AAS QW AEAG ) 88479 AAUREY S4B WIS AG7FRIS BEA 1)
of auEERoR uE Aoz et Blel Ao T3 Hepde Bk 2
SJrl} Qe & % Qi) ATABE o] 83}l
v. 4 g Ao e Ve FepiE Beuere vag

AR F8E 5 AL Aol

e r-{m
o
2
=2
R
(i
14
olv
ol
K
s

715 1ste] gk A7 AAAH 2 gol

s7102 Qlstel 9ol eke the
H}Eﬂl s} ooz 3
7) HH%OH CERE PEEE CEREER

S o] A XHL%?_@} o o5 7)1 ek
A5 47} AR
Ao

RIS e AAE FHOE FESE 1)eF
2 Q5] 15T F YE WAL A FIE

7) mhgtolch. ofaLt A 4uet ohel, the 78
o) 9% WA F1F s 23517 23
WA $PHoRE BHO oFagth A

4

re
a

fL o -
o ot
g‘h

s

O
ol

Aoz 4ZHT.
A, g Belfge o

o2
ofr
Lo
3
i
QL
=

i
Ml oH

ok

ox Mr

of

ol
SR

v

1

2

2

= ot

e o

T =

(g M
; N ok

o=
i R
& 30 ot 153 ot
Kl frox 0(—; o
OS_, [‘—Ll é —

10 ye ﬁé

T
ACh
o
Lo
=
a
<
m[o
f
_?L
)
>
ol
32
o
=
a
<
o o

+ v 7] 4
o S3sAAR, A2/ ] ek O]%EEE‘:}*EH]
A7 At web GCMIF 22

o #go] dasitta & 4= Stk *)WH, AT
o A4S £ Tl E017] 98t

sJato] vl -
o o]y ‘\L‘Zﬂn"é_%
FEFs Hastslr] A
stof 715 3ol X4:J_Z'l

L
)
ot
>
T
m

o
oX
9
A
X
=
)
N
i
& oto oot oy > o rir

A



T4, 2002, WS LA E
t3kx] 2] 8ks]z] 37(4) : 357-370.

T30} - T4 - HFat 2001 FHRE
9 AYH Fxe 71F8a
&3] 2] 36(3) : 247-257.

AFY - 2lFES - AF8E 1995, A6d 7153}
of W2 At W3} oZ. [ 7| FHE) &
WEo] wAe A AT EHE oA
AT, =BT |EAT Y, HETIEA ¢
132-157.

Zo}U H(2004. 10. 27) ‘A1 EA
o ghepak M.

353

g

pul

AU

A AT 2

A$E. 2001, 38 ZA2~E FAEN-0)E, W
HE, SASEE AL g7,

FEE. 2001 FIEO] 7)F9h A
A e Fte E& S4UE
111'-}\}61-_,45.:13

o]%% - ©]7m|. 2003. 7] W3}
3}A719) W3t Ak BH9EF7E 1201) ¢
45-54.

ZAYHE(2005. 05. 17) A&A S| FU%H
Ytk
31218 - AdH - 7
ghol 4] 7] Jgso] AR WA= o

15(1) : 67-78.

Austin, M. P. 2002. Spatial prediction of species
distribution : an interface between ecological
theory and statistical modelling. Ecological
Modelling, 157(2-3) : 101-118.

Emanuel, W. R., H. H. Shugart., M. P. Stevenson.
1985 Climatic change and the broad-scale
distribution of terrestrial ecosystems’ com-
plexes. Climatic Change, 7(1) : 29-43.

Hilbert, D. W., and B. Ostendorf. 2001. The utility
of artificial neural networks for modelling
the distribution of vegetation in past, present
and future climates. Ecological Modelling,
146(1-3) = 311-327.

Kirilenko, A.P., N. V. Belotelov.,, and B. G.
Bogatyrev. 2000. Global model of vegetation
migration : incorporation of climatic varia-
bility. Ecological Modelling, 132(1-2) : 125-
133.

Sanderson, R. A., S. P. Rushton., A. T. Pickering.,
and J. P. Byrne. 1995. A preliminary method
of predicting plant species distributions using
the British National Vegetation Classification.
Journal of Environmental Management, 43
(3) : 265-288.

Webb, T. 1986 Is vegetation in equilibrium with
climate? How to interpret late-Quaternary
pollen data. Vegetatio, 67(2) : 75-92.



