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Geovisualizing Spatio-Temporal Dynamics of Population Change in
Korea using the Bicomponent Trend Mapping Technique
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Abstract : The purpose of this study is to introduce an alternative attempt to visualize the spatio-temporal
dynamics of population change and to examine this new approach by using si-gun-gu level population data in
Korea. This study applied the Bicomponent Trend Mapping technique proposed by Schroeder (2010) to assess how
effectively this new technique can visualize spatio-temporal patterns of population change in Korea from 1975 to
2020. The bicomponent trend mapping technique combines principal component analysis and bivariate choropleth
mapping through a bicomponent trend matrix serving as a map legend to simultaneously and effectively depict
various types of trends on a single map. As a result of this study, it was found that this alternative technique could
effectively demonstrate the spatial patterns of non-linear trends, and that it made it easy to intuitively interpret
spatio-temporal dynamics through using logical and suitable bivariate color scheme. In addition, this technique was
found to be quite useful for exploring the spatio-temporal dynamics of population change in Korea. Beyond
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visualizing the spatial patterns of overall trends in the metropolitan area surrounding Seoul, it delicately revealed

interesting regional and local patterns of population trend variations and presented new information that could not

be well captured by the existing approaches.
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<H 1> 1975-2020¢ QI3 BstE D= SH % PCA Z1t

A

ZJ7ts} 9l HE8(Normalized Rates of Population Change, NRPC)

1975- | 1980- | 1985- | 1990- | 1995- | 2000- | 2005- | 2010- | 2015-
1980 | 1985 | 1990 | 1995 | 2000 | 2005 | 2010 | 2015 | 2020

Hat 260 | 1.76 | 014 | -212 | 0.07 | -1.39 | -0.01 | 1.80 | -0.01

XA | 1372 | 1091 | 10.82 | 11.68 | 723 | 644 | 496 | 492 | 4.88

A7) FAE AAgH(Principal component loadings) Jo g
1975- | 1980- | 1985- | 1990- | 1995- | 2000- | 2005- | 2010- | 2015- [ZHgH| 5 ° o
H& H&

A 1980 | 1985 | 1990 | 1995 | 2000 | 2005 | 2010 | 2015 | 2020

PC1 0.655| 0.689| 0.823| 0.807| 0.789| 0.822| 0.705| 0.213| 0.408| 4.239| 47.101| 47.101

PC2 -0.557 | -0.498 | -0.353 | -0.128 | 0.216 | 0.215| 0.395| 0.806 | 0.745| 2.152| 23913 | 71.014

PC3 0339 | 0.372| 0.067 | -0.172| -0.439 | -0.233 | -0.093 | 0.421 | 0.293 | 0.807 8.962 | 79.977

PC4 -0.071| -0.059 | 0.078| 0.352| 0.146 | -0.156 | -0.499 | 0.031 | 0.238 | 0.490 5444 | 85.420

PC5 0.062 | -0.034 | 0.142| -0.386| 0.103 | 0.248| -0.221 | -0.139 | 0.190 | 0.351 3.895| 89.315

PCé6 -0.040 | -0.083 | 0.264 | -0.096 | 0.096 | -0.346 | 0.178| -0.116 | 0.126 | 0.278 3.086| 92401

PC7 -0.067 | -0.009 | 0.201| -0.106 | 0.145| -0.025| -0.101 | 0.302 | -0.287 | 0.262 2910| 95.311

PC8 0.352 | -0.320 | -0.043 | 0.023| 0.032| -0.025| 0.002| 0.058 | -0.033 | 0.235 2,609 | 97.920

PC9 -0.085| -0.156 | 0.234| 0.092 | -0.274| 0.131| 0.010| -0.003 | -0.001 | 0.187 2.080 | 100.000

<H 2> PC1, PC29| & - ot 1008 X4

s PC1 PC2
A 107 29 5H9I107H A1 &1 1070 A 5kl 1074 Ao
1| 771 ASA 533 | A& ARk -3.30 | AlE AEA 770 | KAF E -3.02
2 | A7 &4A 521 | A& Xt -3.03 | A7) Al 494 | A& e -2.90
3 | A7) eHky 506 | A WA 298 | FAF FATE 466 | A7) THAA -2.90
4 | JH At 453 | Y AT 296 | A7) AEA 443 | AH AT -2.85
5 | A7) 94k 446 | AE QAL 290 | BAF 717 3.75 | ot AT 2.78
6 | A7 A 445 | AE ooy 2.87 | A7) WA 335 | HAF ARAFE 2.72
7 | 9A AT 439 | Ad L -2.86 | oA & 3.09 | e A5t -2.68
8 | A7 LA 428 | A 152 277 | A7) 54 2.85 | A7) BAA 2.67
9 | A A+ 418 | A& AAE 2,67 | A AT 269 | i tig -2.67
10 | A7) ddFA] 404 | A A3 267 | 5 A 259 | A& AT -2.54
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