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ABSTRACT

This study constructed a high-resolution bioclimatic classification map of South Korea which
classifies land into homogeneous zones by similar environment properties using advanced statistical
techniques compared to existing ecological area classification studies. The climate data provided by
WorldClim(1960-1990) were used to generate 27 bioclimatic variables affecting biological habitats, and
key environmental variables were derived from Correlation Analysis and Principal Component Analysis.
Clustering Analysis was performed using the ISODATA method to construct a 30’(~1km) resolution
bioclimatic classification map. South Korea was divided into 21 regions and the results of classification
were verified by correlation analysis with the Gross Primary Production(GPP), Actual Vegetation map
made by the Ministry of Environment. Each zones’ were described and named by its environmental
characteristics and major vegetation distribution. This study could provide useful spatial frameworks

to support ecosystem research, monitoring and policy decisions.
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Table 1. Bioclimatic Variables (T: temperature)

Variable
name

varl Annual mean T(C)
var2 Annual Mean diurnal range(C)
var3 Isothermality(%)

Description

var4d T seasonality(C)

var3 Maximum T of the warmest month(C)
var6 Minimum T of the coldest month(C)
var7 Annual T range

var8  |Mean T of wettest quarter(C)
var9  |Mean T of driest quarter(C)
varl0 | Mean T of warmest quarter(C)
varll  |Mean T of coldest quarter(C)
varl2  |Mean T of the coldest month(C)
varl3 |Mean T of the warmest month(C)

varl4  |Maximum T coldest month(C)
varl5 | Minimum T warmest month(C)

varl6 | Thermicity index

varl7 | Annual precipitation (mm)

varl8 | Precipitation of the wettest month(mm)

varl9 | Precipitation of the driest month(mm)

var20 | Precipitation seasonality(%)

var2l | Precipitation of wettest quarter(mm)

var22 | Precipitation of driest quarter(mm)

var23 | Precipitation of warmest quarter(mm)

var24 | Precipitation of coldest quarter(mm)

var25 | Emberger’s pluviothermic quotient
var26 | PEI (Precipitation Effectiveness Index)
var27 | WI (Warmth Index)
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Table 2. A subset of Pearson correlation matrix for those variables with a correlation coefficient of 1.00

varll varl2 varl6 var22 var24
varll Mean T of coldest quarter 1
varl2 Mean T of the coldest month 1 1
varl6 Thermicity index 1 1 1
var22 Precipitation of driest quarter 0.28 0.32 0.25 1
var24 Precipitation of coldest quarter 0.29 0.33 0.26 1 1

Table 3. (A) Eigenvalues, explained proportion of variance and cumulative proportion and eigenvectors (B) for
the first three principal components (PC) of the final clustering variables, explaining 90.6% of total
variation. Variables with eigenvector loadings >0.25 shown in bold

(A)
PC1 PC2 PC3
Eigenvalues 12.4901 6.2932 2.9686
Proportion of variance 0.5204 0.2622 0.1237
Cumulative Proportion 0.5204 0.7826 0.9063
®B)
PC1 PC2 PC3
varl -0.27376 -0.05049 0.121608
var2 0.13825 -0.26267 -0.05865
var3 0.028177 -0.12444 -0.1301
var4 0.190685 -0.27049 0.052856
varS -0.21167 -0.22872 0.157477
var6 -0.26845 0.114015 0.060431
var7 0.185358 -0.29134 0.031558
var§ -0.2383 -0.17874 0.145628
var9 -0.25935 0.097567 0.119663
varl0 -0.23119 -0.18824 0.171872
varll -0.27493 0.068269 0.069668
varl3 -0.24221 -0.16188 0.169886
varl4 -0.26805 0.047563 0.055302
varl5 -0.25829 -0.08868 0.172613
varl7 0.109038 0.233945 0.393265
varl8 0.206473 -0.08809 0.353988
varl9 -0.00269 0.329951 -0.087
var20 0.167511 -0.27195 0.214235
var21 0.191538 0.04439 0415254
var22 -0.04081 0.368949 -0.04231
var23 0.19646 0.004472 0.403669
var25 -0.00318 0.336654 0.290974
var26 0.189938 0.265597 0.159374
var27 -0.26763 -0.06648 0.14247
< 919 Al MFE AT 24719] W2 F3E Ak 24719 A HAFE T LFakeigen-
A= YA TH(Table 3). value)#ko] 10]%d0] 1L, F2dm = o] 90.6%3] Al
R BUS B BN RolE ) A 3FAEANE ol Bolel 2URNS SN

=
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Figure 5. Result of correlation analysis between the mean first principal component of the classification variables
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Appendix 1. Environmental characteristics of Bioclimatic zones
Environmental Characteristics
Bioclimatic Classification Average Annnal Mean Antal Average
No. Height Temperature Precipitation
. Warmth Index
(m) (0 (mm)
CM
CM1 948.2 6.37 1584.1 582
CM2 639.2 8.17 14472 69.1
1

CM3 570.7 8.64 1388.6 75.0
average 719.4 7.7 14733 67.4
CW1 203.3 10.3 1426.4 91.0
2 CW2 733 11.1 1299.5 97.1
average 138.3 10.7 1362.9 9.1
CP1 339.9 9.91 1284.5 84.8
CP2 267.6 9.87 1347.0 859
CP3 311.8 10.8 1208.5 88.5
3 CP4 311.3 11.1 1324.8 89.7
CP5 112.3 11.4 1236.4 959
CP6 112.0 11.8 1207.8 96.8
(3 average 2425 10.8 1268.2 90.3
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Environmental Characteristics
Bioclimatic Classification Average Annual Mean Annnal Average
No. Height Temperature Precipitation
. Warmth Index
(m) (0 (mm)
TE
TE1 374.1 10.6 1185.9 84.6
average 374.1 10.6 1185.9 84.6
TB1 182.9 11.7 1057.4 95.3
TB2 109.6 12.5 1082.3 102.1
average 146.3 12.1 1069.9 98.7
TS1 522.0 10.7 15312 84.9
TS2 100.2 12.5 1298.3 101.4
TS3 143.2 13.1 1479.2 102.7
TS4 78.5 132 1298.5 106.3
TS5 154.5 139 1590.3 111.5
o
= average 199.7 12.7 1439.5 101.4
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Environmental Characteristics
Bioclimatic Classification Average Annual Mean Annnal Average
No. Height Temperature Precipitation
. Warmth Index
(m) (0 (mm)
TC
TC1 86.0 132 1228.6 105.2
7 TC2 110.8 133 1150.9 106.0
average 98.4 133 1189.8 105.6




