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Estimating Effective Population Size of Urban Functions
Using Inverted Two Step Floating Catchment Area (I2SFCA) Method

ZXZ Jiho Kim™, Z Kyusang Kwon™

Abstract

The outflow of population from cities accelerates urban decline, spatial inequality, and economic stagnation.
This study aims to estimate the effective population size required for the stable operation of urban functions
in order to mitigate the issue of regional extinction and maintain urban functions. To do this, we employ the
Inverted Two-Step Floating Catchment Area (I2SFCA) method that can consider the suppliers’ competition and
travel costs from demand location to suppliers. The findings reveal significant variations in effective population
size depending on the level and regional characteristics of urban functions. High—order urban functions such
as tertiary hospitals and department stores require a larger population to sustain their operations, whereas
low-order urban functions like pharmacies and convenience stores can operate with a relatively smaller
population. These results can help local governments to establish region-specific policy directions and identify
optimal locations and develop efficient strategies. Furthermore, the study contributes to balanced regional
development and the prevention of regional extinction by providing policy implications in the Korean context.
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XHE 2t 7|59 Ba AY HME +E0 R& A7 72(50%~75%)

(E9l: )
HAE

T= Eoijey | US| BUEE UEOIE | IS | COA  ABMA | SSM | oo | OFF | HOH

B 1,233,644 | 543124 228263 | 155082 | 112,968 | 38426| 17419 21544 5,590 1,676 1,004

1

ME | 50% 857,901 | 528,378 | 134,511 56,682 | 109,068 | 38702 15056 21,804 | 15,600 1,753 1,058
75% 1,852,835| 668335 427,256 | 166,309 | 131,278 | 43,109 23436| 24,42 17,319 2,047 1,328

B 925811| 444478 | 138066 130923 | 95181 | 36,241 251471 21198 | 12,285 1,851 1,174

241 50% 898,180 | 444838 | 146522 | 137132 92,739| 37,233 | 249% | 21482| 12541 1,904 1,119
75% 1,013,146 | 502,884 | 187,647 | 1587% | 114,636 | 45070 31539 28496 | 14,718 2,223 1,416

B 707,170 | 830,783 | 172,444 | 151,661 108,764 | 34258 | 28804 | 29,521 12,105 1,700 1,259

o+ | 50% 674,276 | 835903 | 141560 | 158,892 103852 | 35497| 27646| 32,383 | 12576 1,651 1,059
75% 686,685 | 1,033,877 | 163,159 | 176,390 | 149,190 39,095 | 33319| 42,793 | 13,826 1,855 1,275

B 725490 | 392,033 | 139,053 | 102070 | 101,338 | 32,033 | 38456, 18,987 13,895 2,210 1,059

1M | 50% 644,053 | 392,033 | 122,133 | 105,001 89,433 | 32460 | 40314 18034| 14131 2,367 1,014
75% 776,153 | 392,033 | 196,331 19,300 | 130,794 | 38663 | 50,066 | 25949 | 16,830 2,678 1,242

B 857,261 | 719898 | 71,059 | 158594 | 75565| 34122| 22606 | 42,135| 13,063 1,974 1,127

g3 | 50% 857,261 | 609,898 | 60,403 | 168,167 77,685| 35186 | 22,121| 48,094 | 13,486 1,969 1,023
75% 981,976 | 832570 | 74422 | 181,179 88166| 41,288| 25237| 56,770 | 14,759 2,216 1,320

fay 984,872 | 434173 | 196484 | 138942 90,741| 30848 | 26914 | 17277| 11374 1,866 9%

& | 50% 984,872 | 435428 | 124,071 | 137593 | 95122| 32520| 26179 | 17,323| 11,470 1,826 949
75% 1,111,380 | 489,337 | 263574 | 166,530 | 103,327 | 36812 29581 20,656 | 13,223 2,066 1,147

B 1,104,870 | 373564 | 138295| 127,69% | 120,002 | 29383| 36226, 16526 9,908 2,319 1,002

24| 50% 1,104,870 | 435,043 | 117,375| 129,824 | 106,855 | 29,153 | 31506 16,292 0,494 2,257 908
1 43519 | 140489 | 36299 | 41,601 ARAN 1,478 2,635 1,220

1
1
75% 1,104,870 | 512,541 172,902
1
1

fay - - 1754771 12,721 87,803 | 47487| 23427 8,481 1,273 2,328 1,263
MIZ | 50% - - | 175477] 109,592 | 108,067 | 47,040 21,815 8,934 1,786 2,391 1,162
75% - -| 238635 | 118622 | 116318 54,050| 26,871 9,834 3,385 2,619 1,701
fay 838,833 | 491,264 | 182,541 01622 | 95448 | 32230 28428 14976 3172 2,178 1,078
471 | 50% 720,848 | 455828 | 122,963 | 101,000 91612| 32296 | 26,139 | 14,930 3,271 2,217 954
75% 961,220 | 557,485 | 248375 | 109,409 | 113,551 38036 | 34192 18,032 5,277 2,617 1,294

B 1,241,025 | 578,335 07,736 | 111,922 | 28214 36368 8,693 0,126 2,068 M

1
1
1
1
1
1
1
1
1 1
&5 | 50% 1,241,025 578335 132235| 106,345 | 92226 | 24,942 | 36,033 7,401 10,024 2,000 7%
75% 1,241,025| 617,665 178885| 118,763 | 103,883 | 29513 | 42,281 13718 11,278 2,258 1,061
B 1,429,026 | 667527 | 152,698 | 101,367 | 92259 | 24348 36,858 6,826 11,231 2,050 985
& | 50% 1,429,026 | 667527 | 128110| 107517 | 85323| 29582 | 37,093 5404 | 10,850 1,877 783
75% 1,429,026 | 798,654 | 153,002 | 119,637 | 100503 | 34,366 | 44,206 9807 13114 2,328 1,122
B 850,673 | 1,671,935 | 153,252 | 104,889 | 122,135| 26574| 38338 8294 | 13,923 1,668 1,039
TS| 50% 850,673 | 1,671,935 | 115276 | 103932 73822| 28436| 33,977 3675| 13,837 1,720 841
75% 887,787 | 1,571,935 | 197,336 | 112,764 103903 | 32485 | 44,116 9545 | 15112 1,871 1,179
B 277472 | 798,188 | 56335 95094 | 112865 | 21,669 | 32,773 5726 | 12,330 1,947 1,066
e | 50% 277472 | 798188 | 46,798 | 98479 108142| 20,385 | 32,766 3,168 | 12,280 1,892 844
75% 277472 | 798183 | 63,487 | 108328 125633| 27592| 39,235 6,196 | 13,602 2,243 1,124
fay -| 410,058 | 101,468 | 105098 105744 | 24547 | 32,102 7309 | 10,686 2,14 1,039
45 | 50% -| 410,058 | 80,196 | 103,140 100,890 | 23655 | 29,518 4278 | 10,378 2,019 835
75% -| 540212 | 140461 | 121,722 132377 30,005| 35927 | 11,154 | 12,506 2,436 1,163
B 910,013 | 650,920 | 115,348 | 100,354 | 107,741 27,034 | 39,886 7957 11,715 2,29 1,122
48 | 50% 900,833 | 698,843 | 110,486 | 97919 88157| 26,659 | 36,369 6,287 | 11,654 2,201 813
75% 926,672 | 754,728 | 142,848 | 114,884 130,122 34139| 43612 11,965| 13,100 2,590 1,275
fay - - 92278 110,734 | 73557 20714 20,734| 14,941 10,173 1,8% 734
X | 50% - - 81240 128645 81310 22122 19,330 8,186 | 10,098 1,740 390
75% - - | 147,707 | 149,701 89,011 | 30,754 | 30956| 12462 13318 2,046 630
fay 640,350 -| 84060 88609 92192 18795 270838 6,733 | 10,002 1,865 836
48 | 50% 640,350 - 43074] 84644 92490 18943 28783 5773 | 10,979 1,779 592
1

75% 747,968

I
«©
=)
©
a1
(&)
=)
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w
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oo
N
N
N
wW

24,040 | 36,731 9,801 2,152 2,325 885
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