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Abstract  The most important thing to successfully restore an oak forest is finding suitable climatic conditions
and topographic factors for the oak species to be introduced. In this study, in order to find suitable environmental
conditions for the five dominant oak trees on the Korean Peninsula, we carried out analysing the information
on the location of forest vegetation on the Korean Peninsula. The range of annual mean temperature of the five
oak trees was narrow in the order of Q. mongolica (7.7~14.3°C), Q. variabilis (9.2~13.8°C), Q. acutissima
(10.5~14.3°C), Q. serrata (11.4~13.7°C), Q. aliena (11.0~12.9°C). The range of annual precipitation of oaks
was narrow in order of Q. mongolica (1072.7~1780.9 mm), Q. variablis (1066.6~1554.9 mm), Q. acustissima
(1036.5~1504.8 mm), Q. serrata (1062.6~1504.7 mm). The range of altitude was in order of Q. mongolica
(147~1388m), Q. serrata (93~950m), Q. variabilis (90~913 m), Q. acustissima (60~516m), Q. aliena (55~465
m). The range of slope was in the order of Q. mongolica (8~56°), Q. variabilis (5~52°), Q. serrata (11~45°),
Q. aliena (15~38°), Q. acustissima (16~37°). These results are considered to be very useful in the case of
ecological restoration using deciduous oak trees on the Korean Peninsula.
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AL AR ARE e R Fa% SAF Ao, &

2 T wol P Eofes MZL Wste]
A =1t} (Yang and Kim, 2002). AHd2 7
Folgte SHAA A& 7Hed b olA A& 7Hegt
AR A E Zh 2ok W R HSE AT (Vogt e al.,
1997).

SEvet dh4dS AR A A9 329% (2,028,855
ha) A==, AL oF 263,738,277 m*o] e} (KFS,
2019). E3E =FFA4 o] thgFste] ETFHol =1L, 3
AR 7HA7F =4 B7HE & e AAE 7HAE Add
(Yang and Kim, 2002). wtA] o|2igt Sg,H 9 Y=g
73 BAo W2 ASEYS geofshe A2 ARA G A
o] IS FAISHHA FAlel BAA 7HAE =ol+=
Lol mj-¢- F a3ttt

S yet A= 9 dyL A&H 02 ZUHEA
of §17] W Zell EF4H Y ARITHA] o] 8- STt K3
] 7]&0] Jfdro] Wasith Bae ef al. (2003)2 AALY
+H9 JERF T2 FSAIAH| T AL E Y3t
%3, Han et al. (2013)2 AE5EA4-He] £ 9 43712
o] T AFE 2gstgon, 18T Yang and Kim (2002)
< AGEEsEY AT 2 4 7 =% Bl 93t
AU =5 At dis) A+E F3sHAct olHE
AEo] AP ARG, Aol gt Aol vlsf A
Aol gk A= i vlSe Aol

e BA AR 77 Wi B A B
Ak, Lefjol] ok EA 7Hg7]eo] dEde) uet 494
54 @AY E, A4, Y2 5ol JgFEt 43t
77 HAAL olof AFHES] a7t F7FekTh (Hong,
2016). =27} S7Fl wil B4 7k o] FopA| AL 9le
o, o] wal 2Pu|E EFF st o] ¥ HA
7340l gt FRAE EobA A Huh wetA dEHEE,
EAABAE o] g8o] 224 £ e FAH AT =
< 52 LR Ho 7HX Sl AYeE S4517] ¢
gto] AAES Yo E ASEAT ARATAH S BHste
AL v F a3t

AR A A= A AHEE e R X9, X, ¢
Ao 7 Aokg v AFuETE QAY, B WA 5
o] dgo] FHE ¢ 9 A g Jdstste] 7
AFSALA (I8, AHrEHE 24T o]of] & A+
= ZARSAEA W FURE AANEA, AFEA
AL FEYE Yt 712 FEE 75317 A8l 2PsiA =
k.

off

2 AR A AEE e FA-SADEA Y
FUE 5%9 83 o] 25% o]A4Hel YE (63570, Fig.
NS gAezZ F-EA (cluster analysis)S 3 £73
Ao AL o]-&37F ZOITH(NFIS, 2019). o] At= oA
UR7t $43%te €2 2-3UFEE(Qal, SRS
Qv), 2FUF-2U5F3=H(Qv-Pd), 2/ -S4 U2
2H(Qv-Qs), 9Z U722 (Qd), AU+ (Qa), A7
U2 (Qm), AZUF-Z3UE2E (Qm-Qv), Az
-2 EH(Qm-Pd), EFUFEE(Qs), 223
T2 (Pd-Qv), 2UHF-AZ YRS (Pd-Qm), 123 A
- AZ2uR22h (Pk-Qm) 5 3 137]°|tH(NFIS, 2019)
o] $P o2 EREcH(Table 1).
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Fig. 1. The map showing investigated stands which are dominated
by six oak species in economical forest growing sites in Korea
(N=635).
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Table 1. Forest community name and distribution ratio of 13 communities which are dominated by six oak species in economical forest

growing sites.

Forest community name

Group no. (abbreviation) Number of stands Ratio (%)
1 Quercus aliena community (Qal) 11 1.7
11 Quercus variabilis community (Qv) 63 9.9
111 Quercus variabilis-Pinus densiflora community (Qv-Pd) 33 5.2
v Quercus variabilis-Quercus serrata community (Qv-Qs) 34 54
\" Quercus dentata community (Qd) 1 0.2
VI Quercus acutissima community (Qa) 21 33
VI Quercus mongolica community (Qm) 96 15.1
VIII Quercus mongolica-Quercus variabilis community (Qm-Qv) 76 12.0
X Quercus mongolica-Pinus densiflora community (Qm-Pd) 51 8.0
X Quercus serrata community (Qs) 26 4.1
XI Pinus densiflora-Quercus variabilis community (Pd-Qv) 167 26.3
XII Pinus densiflora-Quercus mongolica community (Pd-Qm) 43 6.8
XIII Pinus koraiensis-Quercus mongolica community (Pk-Qm) 13 2.0
Total 635 100.0

data.kma.go.kr)o|l Al 1971~2014d 5o FH/7AATS AP BxdL 2430 7§j1]-, ZHE R gk e 1] 0~

(ASOS)9| ASAE &8s QCGIS2.18 ZRIH B 12.9°C, S2¥UFZEE 0.3~13.8°C, %%MT g)rT;L

(interpolation)s ©|-&sto] &L, L=} HAE e 92~13.5°C, 2HUE-E2F "]'—‘?—Tr_f 2 10.4~13.7°C,

L Z7MAGALRAL NIFS 2019)9] @AM AZARS  gauRzge 11.3°C, A4eURae e 10.5~14.3°C,

183t AZYRZEE 8.5~14.3°C, ﬂaqf-gwﬂzaa
., 79~133°C, AZUR-2YREFEE 89~13.7°C, EF

o A= 738 P72
_]
o

*XlLH

i

ngruber, 1988), 0|2 <13 APYRAE FHFE S29
H3xo] J&-S vt} (Fang and Lechowicz, 2006; Yoon et
al., 2013). =3} Hong et al. (2019)—% DCCA BX4& £3

Ao EXo FFS A= T2 FHAeR Fdn
E, AR@I|e, AWeeE, 19T FAE Fo| Uk

’

o

2agke 11.4~13.7°C, 2UYR-ZFF YRS 10.0~
14.4°C, AR AZUR 22 102~13.4°C, 181 At
FAZURLE 9.0~13.9°C o] ¢iTh(Fig. 2). AHE 22
YR Bx HLE vlud A, Agd7|S AT
UR 7 (8.5~14.3°C) A 714 dglon, gzyrze
(11.3°C)ollA 7H3 &Skt (Fig. 2).

ABd72s 7R AHAE FES 71E Aol
O5Hd, 22 5~14°C(Jung and Lee, 1965; Yim, 1968)
9} 5~15°C Abo] (Uyeki, 1933)0]] EE3tcty 8Hgich. =gt
Yang (2001)2 2tHES Al&E3tste] 2dd i 11~
13°C, 5= 8~11°C 2L R 5~8°CE FE3I3
ok 2 AgEEe 2R 2dig &, 2R
S 2" g, 2 9 UymA= 2diE SEFl &3
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Fig. 2. Boxplot showing annual mean temperature distribution range of 13 communities which are dominated by six oak species in econom-
ical forest growing sites. The x-mark represent average values, boxes 25~75% of values, whiskers extend to the highest value within 1.5
times the inter quartile range, and dots are values outside the range defined by the whiskers.
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Fig. 3. Boxplot showing annual precipitation distribution range of 13 communities which are dominated by six oak species in economical
forest growing sites. The x-mark represent average values, boxes 25~75% of values, whiskers extend to the highest value within 1.5 times
the inter quartile range, and dots are values outside the range defined by the whiskers.

F-auyFaehE 1,084.8~1,554.9 mm, 2UYE-E¢ B (1,4024mm)o A 7HE F4TH(Fig. 3).

RS 1,066.6~1,511.7 mm, 9Z2UTZSS 1,402.4 $A Bt Ro] Fehd 2ido R FEE Y (Jung
m, AF Y2 1,036.5~1,504.8 mm, AZUE and Lee, 1965; Yim, 1968; Uyeki, 1933), A7 52
L 1,084.6~1,726.1 mm, AZV}E-Z2 2L 800~1,800 mm & Xko|t}(Korea meteorological administ-
1,072.7~1,780.9 mm, AZ YR 2URZ2ES 10753~  ration, 2019). & ALoAL 2 1Lt 22 AR|9] 9
1,621.3mm, 2IVELTLS 1,062.6~1,504.7 mm, 2T B AS dA7Seo] 41, 1E7F e AR GRE

L £

=

ZHUFEEL 1,074.6~1,690.0 mm, &pF-AZRT Ee ok 2T AR Y B dFol B8t 84
22 1,065.5~1,494.0mm, 183 FF-AZveget h A3 o 23739 FRT F22 ddled
1,243.6~1,633.0 mmo| ${t} (Fig. 3). AFd 2 A2 ol w3 A& 42 A3 Z22 Q¢ Aoz #
2E9 Y99S v A3, AT Adur-2dyt dEn geby Qe 2339 7S Aed 9
F2H(1,072.7~1,780.9 mm)el A 7HE Wglon, gy FHol o AoR wbEnt Bt AR (Yim et al.,
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Fig. 4. Boxplot showing altitude distribution range of 13 communities which are dominated by six oak species in economical forest grow-
ing sites. The x-mark represent average values, boxes 25~75% of values, whiskers extend to the highest value within 1.5 times the inter
quartile range, and dots are values outside the range defined by the whiskers.
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Fig. 5. Boxplot showing annual slope distribution range of 13 communities which are dominated by six oak species in economical forest
growing sites. The x-mark represent average values, boxes 25~75% of values, whiskers extend to the highest value within 1.5 times the in-
ter quartile range, and dots are values outside the range defined by the whiskers.

2012), 925 (Kim et al., 2020), 1831 S (Yim
etal,2012)8] §AEL o] g3t 52 o] 2 A
< uEF AFNAE SRo] AFFE 7IA A grty B
28 v} gk,

3) sl

BAALSAADEA f FUFE 65 3 Y FEE 1
T BEx9g B4 2 2RISR 55~465m, =
IR 99~823 m, FFHF-LUFEZE 90~913
m, 2AUE-E2ZUE L 158~850 m, §Z U2

2 610 m, A YR 60~516 m, AZUEF
230~1,388 m, AIZ VR -F R 147~987 m, 412
U AYEZZRS 170~1112 m, EFUEZZE 93~950
m, 2UF-ZZUEZELE 32~900 m, AYFE-AZUEY
2 185~998 m, 181 AR AZ}RFL 136~881 m
o|itt(Fig. 4). w&'d YA Bx S MYE vt 2
T}, e AZUREZEH(230~1,388 m)olA] 7HE W
Row, gAURZE(610m)olA 7 FUch(Fig. 4).
ArduREge @ R 3R 99 djgy =
A1g ArgolH (Lee er al., 1993; Cho, 1997), & AFA o
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Table 2. Environment distribution range of six species oak in economical forest growing sites.
Species
Environment factor
Q.al Q.a Q. m Q.s
Annual mean 11.0~12.9 9.2~13.8 10.5~14.3 7.7~143 11.4~13.7

temperature (°C)

Distribution  Apnual

1,077.7~1,398.0 1,066.6~1,554.9

1,036.5~1,504.8 1,072.7~1,780.9 1,062.6~1,504.7

range precipitation (mm)
(min~max)
Altitude (m) 55~465 90~913 60~516 147~1,388 93~950
Slope (°) 15~38 5~52 16~37 8~56 11~45

Q.al = Quercus aliena, Q.v = Quercus varibilis, Q.a= Quercus acutissima, Q.m = Quercus mongolica, Q.s = Quercus serrata

A el9ia wato] AR AR ol7} Fule] Bushy
t}. Yang (2001)2 $Hate W) A7t 3% 200~400
mof| EE5tH, FHF =L oF 250 met Hs =T 2
AT Aot fARHI o AlduRat et il &
A7 8RR o] 2 REST 9505, O 200~1400m
74 WA BEen slglth ol AguRRgel 244
< "7 Qb AL Yulehe, ®B3 AdURE dxg
AboF ARoA 4 o2 WS (Jang and Yim, 1985),
@t FRet JFR A Ao £xsta ok B
ot (Jung and Lee, 1965). Yang (2001)2 =3yFHL&
200~400 m Atolof|, SR 400~800 m Atolof &
Egttt B3 3T You ef al. (1995)2 35 S¢Ako| A
AR RO A wHor PAE £ E (forest gap)ol] A
A77F E3URY REE EY ESoEN E3UF
7} 43ttt 213} % Tt Byeon et al. (1998) 52 =34
79 A I1=E 400~600mo|H, 1= 600 m FLo
A ERRS TAST, 350~400 mol e ArfRe}
A%y Haug vf 2 A Aol fARETH Yang
(2001)& AUE SHEt1E 22 o] 0~1,725mE Yot A
Aol FxItty BUSHHARE & Ao st =
1,000 m o]&}Ql Z|Hoj A EE3}GT} T avbRe} 3t

o= ZoR qid

4) BA=

BAYEEEA W FUF 6% £d 29 22 3
At EERQS AT A3 2R 15~38°, 23
U2 11~52°, SR au e 5~46°, =3t
UR-E2FVELSE 10~42°, 2RI 37°, A
U2 16~37°, AR 8~56°, AR
FHUFLH 13~56°, Ald -2 10~51°,

F2EE 11~45°, 2SR 6~49°,
A ZURZES 15~47°, 281 AR A ZUE
2 8~45°0]%lth (Fig. 5). &' UX&H £29 #
Hl gt A3, AA = AU (8~56°)0014 7t

° 2RI (3704 7 F4tth (Fig. 5).

Yang (2001)2 3Et= o] AZURHo] B HAE
11~35°0| 4 B3xgttty B W3H I, Lee et al. (1999)2
At A AZURTE BALETE 2 AR B A
Fo| Ex3tty B3 sigth B dAFoAe AZdUFEH
o AAtE BEE L 8~56° o YW=, ol AZUF
7 Aol gt EHAGo] o wobxl Aew wod
th 283 FhmoA] AURIE $FsE YL AAEs)
0~61°7tx] BxFctr B EgEd (Yang, 2001), o]
2 AFA e} FAFskAT

d B
(T LA W
41 T

=

i)

o
I
39,

=
- &

2.2 gAR0l| HIT Mef XI9)

BALSATAN FHE 659 874 £EX2HE BAT
I, ZAHYFE I% 55~465m, BAE 15~38°, 9%
71 11.0~12.9°C, 28|32 A7 1,077.7~1,398.0
mmo] BEEZ3IAch FHUFEE IE 90~913 m, FAE
5~52°, AHH7]-L 9.2~13.8°C, 21 A7 1,066.6
~1,554.9 mmo] EEZsIFth. YZUF= 1= 610m, 73
ALE 37°, A7 11.3°C, 283 A7%5F 1,402.4
mmeo] EEZ5FAe. AeEuFe 12 60~516 m, FA
T 16~37°, A% A7]L 10.5~14.3°C, 283 AT
1,036.5~1,504.8 mmol| BX3algch AZYEL 1% 147
~1,388 m, FAtE 8~56°, AB 7| 7.7~14.3°C, 1811
A7 1,072.7~1,780.9 mmol] 23 R
I 93~950 m, FAE 11~45°, ABH7]L 11.4~13.7
°C, 283 AZ4F 1,062.6~1,504.7 mmol| EEZ3$TH
(Table 2, Fig. 6). &7 221 7+ @A o w2 AAES

flo
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Fig. 6. Environment distribution range of five species oak in economical forest growing sites according to the correlation between environmen-
tal factors (Q.al = Quercus aliena, Q.v = Quercus varibilis, Q.a= Quercus acutissima, Q.m= Quercus mongolica, Q.s = Quercus serrata).

MR FUE SEEAUEE 2R QR 11 BRUE 202 Yotk 2 Aveld ¥ 2% 48 =
Aghel 35 AL BAAt. 1 A% FUT 55 AolY B b AR/ ABSFL T vug
9 3F GV BEGQLS TE 184.1~467.6m, FAE A3 Aold AnE ehh gtk ol 27] F4Ro]
154~36.6°, ART71 1148~1297°C, Telm A4 AAR) whet @7l That haol Zebay] mEoz B

1068.1~1,395.3 mm©| ¢ T} (Fig. 6). S
ZZUE (Cho er al., 2013), BZUE (Kim et al., 2020),

Arz=8| U (Cho e al., 2013), A2V (Cho, 2014), 18]

3 EFF(Cho er al., 2014)9) 27] FAES ©]-85}

Aed 295 vlwdt 2, F 2o /U, 92

U, AU, AZUE, E3UE <02 gelen, ¢ 2 AFE 3= WA ARS g E AR 23E

2 29 E 92U, SR, AU AZuE, AR E o] &dte] HARSATEA W FAUFde d& #

4 =



L Ao

=
ARSI e Fot 25 AAYRHUA
gslof w7t Wastel, & A9 FUr E B
AR ol gstel AAPFHUAE Vel A 48T 2
2 g,

AL M o5 (FYFEHSEL WA, PR FYTF
et wpataA), ol 3 (FYAY A7), 27 (3
YBFUsta AYLS), AE Y TR 9, o]
AT (FYAYTLY A7), AT FAYHY A
A, F4A (FYAELEY A7), A (FASE
ARBAAT ATY), HEA G A7), A
EYANY A7), 9} FPTFHE 2S)

MAZ | AW 44 99, Aele, ol a
HE D B4 o5, $84, AYF, o3, 274, 9
2, A8 A © A=A o]
2 A0F, 43 2 o5,

[¢)
49 A HEA, 9], e

84,9

2 ol

o

[HEHA| o] =&elle olsaA T2 AA7 §=.
HH| o] =22 20179 FFHEgL 2 Shen] AA|
Aol 9Jate] AL %S (Project No. 2017-0170-01).
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