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On the Vegetation Zone of Mt. Paektu
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Department of Life Science, Chung-Ang University, Scoul 156-756, Korea

ABSTRACT

Mt. Packtu(2,749.6 m), the biggest mounlain in Northeast Asia, located on the border line of
Korea and China is characterized as an aspite with broad gentle mountain area and rich biota.
However, 1t scems that the study of forest vegetational feature or vegelalion zones in the whole
arca of this mountain is not yet sufficient in spite of contribution by many invesligators.

In this paper thermal climatic approach was carried oul for the determination of vegetation
zones of the mountain with the meteorological data of four stations including Cheonji K # %2 516)
and various vegelational data. The application of Warmth Index and/or Coldness Index(Kira
1977) for the determination of forest vegetation boundary was useful also here. and their bound-
aries largely coincided with those of thermal indicies obtained in the Korean Peninsula{Yim and
Kira, 1975), including the lapse rate of air emperature along increasing elevation. However, in the
mountain the boundary of vegetation zones is not clear like those of mountains in Korea. It may
be due 1o the topographic differences between this area and the Korean Peninsula. Besides, the
broad ecotones between different vegetations in this arca support the vegelalion continuum con-
cept rather than the unit concept, and the hmit of timber line or tree line reflects various hypoth-
esis(Steven and Fox 1991). Therefore, for the explanation of vegetation zone of this arca should be
considered topography or soil condition, for example, as known the hierachy of ecological units
(zonobiomes, orobiomes and pedobiomes. Waller, 1973),
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Fig. 1. Comparison of thermal environment between
the continents, Three oblique lines stand for annual
mean temperature along changing altitude in E. Asia,
NE, America and W. Europe, respectively, from Yim
(1983).
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Table 1. Warmth mdcx(WT) and Loldmss mde(U) at four meteorological stdtlom ML P 1ektu area

MeteorologlCdl stdtlon

Cheonji

Altitude (m) 2,623
Annual mean air temperature (C) -7.3
Mean annual precipitation (mm) 1,332.6

WI (T - month) 6.7
CI (¢ - month) = 154.5

Hwaryong Mukan Samsu
A75.6 470 1,025
18 5.7 2.1
517.6 536.5 628.5
63.3 72.0 50.2
50,4 —~61.7 =ah.5
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Table 2. Monthly mean air temperature and precipitation at four meteorological stations

Month ) Cheonji »H\;réryo'ng R Musan 'S'amsu
on — - - e
(normal) Alr temp. Precipita Air temp. Precipita  Air temp. Precipita  Air temp. Precipita
‘c) -tion(mm) (¢) -tion{mm}) () -tion{mm) (c) -tion({mm)
1 —23.2 12.7 —13.8 4.7 —13.4 3.4 -18.8 8.5
2 —21.5 14.5 -10.9 5.9 -9.7 3.7 -14.6 10.¢
3 —16.6 36.0 —2.6 9.7 —2.0 11.8 —6.5 18.5
4 ~8.1 73.2 6.4 26.9 6.9 20.6 3.9 25.G
) —0.9 106.5 13.8 47.0 13.1 60.5 10.6 63.€
6 4.0 186.7 17.4 96.5 18.2 87.8 15.2 99.5
7 8.6 346.2 20.8 108.3 22.4 101.8 19.4 131.8
8 8.1 307.3 20.0 127.7 21.9 130.4 18.0 160.2
9 1.5 138.6 13.7 52.8 15.5 65.5 12.0 60.7
10 —5.5 51.2 6.2 19.9 8.3 31.7 5.0 26.0
11 —13.6 41.5 -2.6 12.4 -1.6 13.1 —4.9 13.9
12 ~20.6 18.3 -10.5 56 —10.0 6.2 ~14.6 9.6
annual ~7.3 1332.6 4.8 517.6 5.7 536.5 2.1 628.5
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Fig. 2. Hythergraphs of four localities, Mt. Paektu area.
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Table 3. Monthly mean air temperature of July and January at different clevation in northern slope of Mt. Packtu

Atitude Annual mean Mean air temp.
m) Eil tcmp (c) of Ju y C)
300 b() ))‘18 I(Jb 22.2
1100 -0.3 16.8
1700 —2.9 13.7
20 ()() —4.4 12.0
2624 —-7.3 8.6
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Fig. 4. Changes of precipitation along increasing el-
evation in Mt. Paektu area.
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Fig. 5. Topographic map of Mt. Paektu area.
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Fig. 7. Topography of Mt. Paektu.

A 2,150 m Afololl Slth. o] ¢k MRS FES A
of wet Fire] zfolzk Ak (A 1980, © 1988). #
(1980)0)) o3t ABAPAT MFAPHOA & FEAHE
MRk A2 e o 100 m, AP VALl TAA &
o] A= oF Som v T2 Fol oy SHERIKE
o} Alm¥uEREe] AAle FEANHOA 9 150 m H
#r}.

#(1980)9F € (1979)9] WFAF flAFe] RS =
W kg s g @ol A8HX ATk T &

(1979)& SHRHBLAMA, ST, @ILERHRE 27
Whel WiARE PRI E 7] a9 EE e
A3, WHEERS SRR RFATI Slou, M

R ARs ol o] F RS B HERAH W
Lol SHEfimae] AAE M2 dxeht wbis
R R Skl SHEBIME T Ay
oo] AAl= MZ Zolzb Utk & (1979)3)
(1980)9] HAF7 o} AbL b5 HA= EAPH|



508 Yim, Yang-Jai and Jae-Kuk Shim korean J. Fcol., Vol. 21, No. 5-2

i o @ww AL 19N A A

- A o
e A B (197999) TRk 9F 150 moofe)e
-l ) 5'31."7?1,‘ ARz e ek e A

),O 2,000 miL M o)L H (1980)3 = liat
00 m, A& AETARHOIA = 2,150 maL Kol

Bo(1992)- AR ALS A AR npo R i
TR R AR oL DB ONE o) 3L O ltundra
meol o) MikmEn SRR, HO 550 mbA
P ST R R, 2,000 m ’/} A 3e miEralgl JJMH\F?'?.
2000 m oS @l tundradiisl LEQdE

1

HIALS] BEREN i

rRETRLER

3R Y

A P A el e A8 e o #
i8R [ wenans ol 4] 8] Yim & Kira (1975)7F 21 & 8h #giitiie] &
- gl lewlch HLHEE (warmth index, WDEF &5
P e 139 (coldness index, CDOl 3t alubg o) W.«/M;‘

of Zeeh wiHglo) WRsl4 At o) e FolA
Clel ol soblol sz Al B 2 4e) o]
o)

Fig. 8. Geology of northern siope of Mt. Paektu A
A Aok 93 g G eefuh Aol dhy

(Cheong and Kim 1992).

Table 4. Vegetation zone of Mt. Packtu proposed by different mvestigators. After from Kim({1992)
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Table 5. Distribution of WI and CI along increasing elevation in Mt, Paektu

Yim, Yang-Jai and Jae-Kuk Shim

Cheonji Hwaryong
Elevation (2,623.5 m) (475.6)
(m) WI CI Wi Cl

(470.0)

(475.6) (63.30) (- 65.54)
500 55.88 —-63.52 62.39 - 66,18
600 52.58 - 66.82 58.04 ~68.93
700 49,28 ~70.12 5472 -71.71
800 46.45 —73.89 51.80 -75.39
900 43.70 -77.74 49.05 79.24
1000 40,95 —81.59 46.30 -83.09

(1025)

1100 3%.20 —85.44 43.55 —86.94
1200 35.45 —89.29 40.80 =90.79
1300 32.70 —-93.14 38.05 -94.64
1400 29.95 =36.99 35.30 - 98.49
1500 27.20 —100.84 32.55 —102.34
1600 24.72 —104.96 29.80 —106.19
1700 22.52 —109.36 27.05 —=110.04
1800 20.32 —113.76 24.30 ~113.89
1900 18.12 -118.16 21.55 =117.74
2000 15.99 —122.63 18.80 - 121.59
2100 14.34 —127.58 16.41 = 125.80
2200 12.69 —132.53 14.76 - 130.75
2300 11.04 —137.48 13.11 - 135.70
2400 9.39 —142.43 11.46 - 140.65
2500 8.06 —147.70 9,81 —145.60
2600 6.96 —153.20 8.16 150.55
(2623.5) {(6.70) (—154.50)
2700 5.86 ~158.70 6.51 - 155.50
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Musan

(470 m)
W1 Cl
(71.23) (—61.75)
70.11 ~62.55
66.26 ~65.30
62.41 - 68.05
658.56 ~=70.80
55.18 ~74.02
51.88 ~77.32
48.75 —80.79
46.00 —84.64
43.25 —88.49
40.50 =92.34
37.75 —96.19
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Table 7. Physiognomy and differential species of Pinus koraiensis-Betula platiphylla forest zone reczogniggd by Kim(1992)
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