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Future prediction of population of Japan with verification of regional differences in population

density and its distribution

EWEEE - J1[1A 2
XIAOHUA WANG -+ HAJIME KAWAMUKAI

The population decline due to the decreasing birth rate has been the primary factors for the
development toward the aged society in Japan. In the aged society, particularly in rural regions, can
affect the effectiveness of local government services for the elderly citizens who locate with the low
population densities. The ‘Spatial distribution pattern’ of the rate of the elderly population and
population density for the elderly citizens might give us some aspect of understanding the current
situation. This understanding of the spatial patterns of elderly citizens will give some insights in
order to develop more efficient and effective plans for the improved service offered by the local
government, including zoning plans to achieve so called "compact city". In this research, authors
propose a new approach in calculating the population density for the habitable area in a small
township, as well as the traditional approach, utilizing all available open data. As an example, we
use the data for Hyogo prefecture as a model case. From our research results, we have different
results by applying our new approach for the density calculation, compared with the traditional

approach.
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R | mean 0% 25% 50% 75% 100% sd cv
2005 [ 23.604 | 0.049 [16.717 | 22.959 |29.444 |100.000 |10.405 |0.441
2015(31.003 | 0.376 |23.089 |30.534 |37.764 |100.000 |11.609 |0.374
2025(35.789 |1.111 [27.381 | 35.377 |43.023 | 100.000 | 12.076 | 0.337
2035(38.728 | 1.227 [31.969 | 37.892 |44.204 |100.000 | 10.736 | 0.277
2045]42.018 | 0.000 | 37.183 | 40.924 |45.148 | 100.000 | 8.852 | 0.211
2055]42.929 | 0.000 | 37.975 | 41.327 |45.455 | 100.000 | 9353 ]0.218
2065 ] 43.723 [ 0.000 | 38.163 | 41.806 |46.341 | 100.000 | 10.654 | 0.244
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FXR| mean | 0% 25% 50% 75% 100% sd cv
2005]15.122 [ 0.003 | 1.086 | 9.005 |23.302 |406.435 [18.896 | 1.250
2015]19.341 [ 0.003 | 1.342 |13.159 |29.865 | 343.367 [22.206 | 1.148
2025]21.031 |10.001 | 1463 |15.214 |32.693 | 249.074 | 23.038 | 1.095
2035]21.987 10.003 | 1.371 ]16.021 [34.312 | 255.933 | 24.194 ] 1.100
20451 23.219 10.000 | 1.220 [16.289 | 35.613 | 280.979 | 26.645 | 1.148
2055 22.267 | 0.000 | 1.049 [14.538 |33.279 [330.133 | 27.090 | 1.217
2065 20.085 | 0.000 | 0.927 [12.871 |30.003 | 415.902 | 24.872 | 1.238
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R | mean 0% 25% 50% 75% 100% sd cv
2005[16.763 | 0.010 | 1.788 | 9.588 | 23.752 | 3022.360 | 47.215 | 2.817
2015[20.928 [0.020 | 2.215 |13.886 | 30.541 | 2553.373 | 44.472 | 2.125
2025)22.587 | 0.020 | 2414 ]16.029 |33.390 |1919.974 | 38.849 | 1.720
2035 (23613 [0.030 | 2.256 | 16.900 | 34.865 | 1790.248 | 39.510 | 1.673
2045 24.950 | 0.000 | 2.029 |17.133 |36.232 | 1784.417 | 43.572 | 1.746
2055 (23702 [0.000 | 1.725 | 15186 |33.726 | 1528.868 | 39.224 | 1.655
2065[21.408 | 0.000 | 1.504 | 13516 |30.420 | 1635.533 | 37.693 | 1.761
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FXR | HH | LL | LH HL EEE | Moran'sl palEl
2005 |1026]1292| 141 | 142 6100 0.3761* | 56.2596
2015 | 977 |1315| 153 | 167 6089 03708+ | 55.6508
2025 |1029]1443| 134 | 173 5922 04152+ | 62.1967
2035 | 832 |1311| 166 | 192 6200 | -0.2472+ | -48.3794
2045 | 442 | 923 | 201 | 148 6987 02086+ | 30.1889
2055 | 408 | 687 | 220 | 155 7231 0.164* | 24.0354
2065 | 370 | 597 | 213 | 144 7377 0163+ | 24.1564
BB T 50 8701 * p<0.05+p<0.01
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2005 1302 |2894| 162 | 14 | 4329 | 05615+ | 85.0602
2015 1374 | 2864| 183 | 12 | 4268 | 05958+ | 91.0316
2025 1464 |2832] 173 | 13 | 4219 | 0.6403* | 97.1963
2035 1483 |2839] 168 | 7 | 4204 | 0.6429+ | 95.6575
2045 1420 |2839] 168 | 7 | 4267 | 0.6386+ | 93.0779
2055 1344 |2845] 141 | 8 | 4363 | 0.6518+ | 95.9523
2065 1296 |2846] 132 | 7 | 4420 | 06477+ | 96.2475
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R HH | LL LH HL EEE | Moran'sl 7{&
2005 |1212]2623[ 199 14 4635 0.0862*+ | 157869

2015 [ 1268 2586 | 209 14 4606 0.1429++ | 24.2708

2025 [ 13422560 189 16 45776 0.2156++ | 36.8018

2035 |13442570] 189 12 4568 0.2351++ | 38.6465

2045 [1260]2576) 175 15 4657 0.2449*+ | 39.3393

2055 [ 1223|2583 | 151 10 4716 0.3115++ | 48.3123

2065 [1176 2578 139 10 4780 0.2821*+ | 44.6017

EXHT T % 8683 * p<0.05+p<0.01
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