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Principal Component Analysis Based
Ecosystem Differences between South and North Korea
Using Multivariate Spatial Environmental Variables

Yu, Jaeshim and Kim, Kyoungmin

Division of Global Forestry, Korea Forest Research Institute.

ABSTRACT

The objectives of this study are to analyze the quantitative ecological principal components of
Korean Peninsula using the multivariate spatial environmental datasets and to compare the ecological
difference between South and North Korea. Ecological maps with GIS(Geographical Information
System) are constructed by PCA(Principal Component Analysis) based on seventeen raster(cell based)
variables at 1km resolution. Ecological differences between South and North Korea are extracted by
Factor Analysis using ecosystem maps masked from Korean ones. Spatial data include SRTM(Shuttle
Radar Topography Mission), Temperature, Precipitation, SWC(Soil Water Content), fPAR(Fraction of
Photosynthetically Active Radiation) representing for a productivity, and SR(Solar Radiation), which
all cover Korean peninsula.

When it performed PCA, the first three scores were assigned to red, green, and blue color. This
color triplet indicates the relative mixture of the seventeen environmental conditions inside each
ecological region. The first red one represents for ‘physiographic conditions’ worked by high elevation
and solar radiation and low temperature. The second green one stands for ‘seasonality’ caused by

seasonal variations of temperature, precipitation, and productivity. The third blue one means ‘wetness
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condition’ worked by high value such as precipitation and soil water contents. FA extraction shows

that South Korea has relatively warm and humid ecosystem affected by high temperature, precipitation,

and soil water contents whereas North Korea has relatively cold and dry ecosystem due to the high

elevation, low temperature and precipitation.

Results would be useful at environmental planning on inaccessible land of North Korea.

Key Words : Ecological factors, Remote Area, Soil Water Contents, Inaccessible Land, North Korea.
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(Fitterer et al., 2012; Andrew et al., 2013). &<
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32 (Pixe)E B2 HEAA X2 A)
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Table 1. Varimax rotation scores( > 0.5) and color code of the first three components of PCA.

Variables Factor 1(red) Factor 2(green) Factor 3(blue)
SS_mean -.926
SW_mean -.894
alt -.878
bio3 .835
SW_cov 825
biol 764
bio2 .854
bio6 .845
bio7 =779
bio4 667 =715
fpar_cov 671
bio8 .862
bio5 .834
SWc_mean .808
SWC_COV -.585
Eigenvalue 7.034 4.229 1.898
Proportion variation explained 41.374 24.879 11.165
Cummulative variation explained 41.374 66.253 77.417
*Extraction Method: Principal Component Analysis.
*Rotation Method: Varimax with Kaiser Normalization.
*Cut the score off less than 0.5
L EEG RGB Boh: AUAOE st 2002 £AFFS AL HadA] g Th
e A ARe BRI Adul) BEG Z ¥ FAY PAB o] U S EAA
=AY gde] oA 543 ol A¥el 3 17709 MBS BE TR AYAAA
= =32 AMgETH 2l w343k T Eigen value > 19 FAE 5 &
G4Vt =2 2 A (factor score > 0.5)F
3) 2 A Hol setete] - & A Aol S Ak ]
d9a B9 ogEC AN Fuel w elH(Varimax) AwEA AAA > 19 R Al
F71 BRE) WEe] ¢ A Aols S AR 45 F 30 B F ol shte
dFHor Mo A FHCR GISE §  E 0591871 891 o = W,y = 539 5o
) A7tske ke AEAIS e Bael 2 ARl e B A A0l (o, ) BE
Anelz Bael] Yaiah B iAo 27t AR o F $L yEd e A5HE
8 915-M (Factor Analysis) 3} THHirzel et al., = Hgo] Jal T2 Bilow HH oy zAE



ol 87 WS FHE BAS Ea g B A Jo 21
3, (z, y) @l 1 3& -19] 7p7h94, 2 (bio5 = .834), B3+ Hswe_mean = .808),
ste A7]= SRR WEko] AR thE A EFrRY] AEHEd (swe_cov = -585)°] 7l
ojumjgit), w3l ke AR dx zHA]o & AN, 22AHF > 05 oAy =& LS
S8 177) 37 W] FHA, Zrﬂ B, 5 71538151tk A uitt t2A Yehte o] F4
AxE FE A|Aste] W] T - & 2ol & 7}t Be a5 q(Wetness Condition) ©-2 ™}tk
2 & UEE stk
2. SHiT MERH 2
0. Z=p ¢ o GISE °]83l9 Aums g AAA7} 150
Axn FAMRE o 7% deille R A
1. MEfH FHE o] F4#o] RGB Zets &dste] vtz A
FAE e B Ntz AuAE 34 EAE A Ztakaks thFigure 8). Mt AE] A
st & 170 33 S(F 249 Y = 1.00)° 47 ‘71:@5‘0“}\1 8919 A A7 2 Al A
P T A 71 =9 FA AYEE 574 RGB = Aguitt g2/ Exdta, o=
o] AJ%o| 247} Eigenvalue > 12 UERITH A e 2919 =53 A 94 Ao] & Yt g
WA ARol|x] T2 AwE 77.417%, Yl WA A HHe = gRel 5829 agla F5-9F A5A
oA 87.124%9] A ES B33 (Cumulative Ao Tdat= Fallo] ApHs He= 5SS B
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Figure 9. The first three principal component scores between South and North Korea.
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Table 2. Descriptive difference between South and North Korea derived from variables.

Variables Min Max Mean Stdev
| sk -9 1817 259 249
alt
nk -46 2489 592 517
sk 23 160 113 19
biol
nk -62 117 58 36
sk 6984 10504 9306 689
bio2
nk 8619 13443 10964 900
sk 144 255 228 17
bio3
nk 83 239 192 32
sk -109 72 -11 27
bio4
nk 224 0 -92 45
sk 948 2137 1320 148
bio5
nk 546 1544 1006 200
sk 23 106 77 11
bio6
nk 64 112 94 9
sk 58 278 100 23
bio7
nk 14 109 50 14
sk 419 1034 699 94
bio8
nk 313 894 604 133
sk 75 100 92 4
Swc_mean
nk 58 100 89 7
sk 0 13 6 3
SWC_COV
nk 0 15 9 3
sk 11 92 88 69
fpar_mean
nk 9 83 50 22
sk 0 50 31 17
fpar_cov
nk 0 79 55 16
sk 1604 2053 1738 44
Ss_mean
nk 1611 2184 1795 93
sk 0 2 1 0
SS_cov
nk 0 2 1 0
sk 140 556 341 31
SW_mean
nk 143 645 362 50
sk 21 52 25 1
SW_cov

nk 19 51 25 1
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