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: Focused on the High-density Areas of Low-income Older Adults
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Abstract

In several studies, the relationships between the neighborhood food environment and the corresponding socioeconomic
characteristics have been analyzed. Consequently, certain areas termed “food deserts" that have poor accessibility to
healthy foods have been identified. Majority of the studies regarding food deserts have been conducted for cities located in
Western countries. However, only a few studies have been conducted on food deserts in Asian mega cities such as Seoul,
wherein the food industries have undergone significant changes. The low-income older populations have limited mobility
and purchasing capability, and their neighborhood food environments can thus be significantly affected by the structural
changes associated with the food industries. Hence, the objective of this study is to analyze the changes in accessibility
to neighborhood food environments and examine the food desert phenomenon in Seoul, Korea. This study incorporates
the micro-level data of the food environments during 2015 to 2020 and employs the urban network analysis toolbox. The
analysis results indicate that the local supermarkets are being discontinued, and the number of convenience stores has
drastically increased. The results also confirm that the severity of the food desert phenomenon is gradually increasing
for the low-income older population in Seoul. In particular, the food desert phenomenon is severe in the outskirts of the
city and in certain inner-city neighborhoods where the low-income older population is primarily located. Finally, this study
discusses policy implications that can improve the neighborhood food environments for the low-income older population
in Seoul.
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et al,, 2004)7} th= 213 E]of gict,

2. MBS H2Y

AEAputo] gt Aozt olRol AL BakL, Aol



MEA| 22X AZEZe| WY Hajet AZAE S 24

AEEH) 383 AL 4= AeA o5 ARsk= aad o
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Figure 1. Study area
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A, AeAR, il oy or dAste] A4S X8Ysigirt,
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AJEAAS digh Wt B2 MIT City LabellA] it

S S8 223 AFAA o] &S SR IEYR HIAS
R3] Y8l AFAIET FUR =2 ARE SR AN
3Fct UNAE HE2 2R GISOlA] o] 2434 98 wmut
YES B Wi ERch AUt H48e ST = A S
7R QIeh(a® 2) A=), UNAS] YEYZ £4L Origin-
Destination(0-D)& 7|¥Fe.& 317] wjiZo] &% (origin)S 3
A9 FA A (centroid) 22 AA3}1 =28 (destination)S-
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1. 58 24H4 AH0 Xig X
Table 1. Description of variables and data

R B 49 2ARE X
Variables Description Data Data source
MEA| SAE
=Ly MEA Z7re] 654 014 & 217 QITEZAL 2015,2019
Older population Over 65 years old population of jypgegu area in Seoul Population census KOSTAT
in Seoul 2015,2019

MNAS nFEQIH MEA AYS A 5101 & MASS NS A0 318 A2 Heldole 3%
Low-income older (7 |ZMEATR L HAES) Q174 oﬁer adults Tvin 2015,2019
adults among older  Low-income older adults (public aid recipients and low-income alone in Seoul 9 Seoul open data plaza
population living alone people) among older population in administrative ‘dong’ 2015,2019
AMAIZE Flgol= AZSE(#HOEY, SQI0fY, MSAIE) AATO| A|RRIS T} Sa00/H =
FRAFEH CHAIRH(HOIE) 2 224== M2 Sm?a‘IT c;]te;);szz;d 2015, 2020
Grocery stores Grocery stores (supermarket, discounted store, traditional market service Public data portal
market) and a substitute (convenience store) 2015, 2020
Reach[i] = Y W[j]
JeG-i), dli, flsy
Reach Index — -
HESR AY ot L fixlots M2 & §
Total numbers of destinations that are found within the radius
— oM X #® Sevtsuk and
Grauuty[i] = v Accessibility index Mekonnen (2012)

sea-tieats, v e B j]

A B U HEAQ| B HRIREI42 Lio] At
Dividing the sum of destinations within the radius by spatial
impedance value

2 G IR0 YHS ro|LHo| = 2 Q= TELO| £(r= 400m)
di, jl: X it SHX| jA0|2] 2T HEYR 72|(m)
B: H2|ZE214+(0.00217)
Notes: G: Number of destinations that are found within radius r from i location (r=400m)
dli, J: The shortest network distance(m) between origin i and destination
B: Distance decay parameter(0.00217)

Gravity Index

a8 2. HHO| HE (2 2T, & UIEHYI 81, 2 UNA Reach Index)
Figure 2. Concept of buffer (Left: Circular buffer; Mid: Network buffer; Right: UNA Reach Index)
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A7 400mE A4 F SAs ¥ 400me= A9 17
FEL W o AMSEE 68 B HAEE 7|WIo R Y3
A =Qlo] HP£e S TFste] HYE Ao AA HaPA
o]ti{Graham et al., 2010; Mufioz-Mendoza et al,, 2011),

A (Y olA LFBHE A L2 YEYIE 185}A|
L AAAE] HS aEshs e R YEYE 7 uat
st "ojZle), thgo R Y ELS B o] ZL- HA| Y ES
3E a2k Aol Aoy F7HA A9E Tl A4 Al
5 AbEsljof gk, qhH, UNAOIA] #8381 Reach Index=
(Td Dok o] 2 S FHeE =R YESIAS uet A
AE ¥ Az el fiAshaL Y AE,e] S vttt
w2kA] Reach Index #10] 345 o] 2 222 34
3HHSevtsuk and Mekonnen, 2012).

UNA<= Reach Index 2]9] Gravity Index& A|¥38kaL It
Gravity Indext= B2 U¥HA O R ARREE A A2
195941 Hansen®] 2J3} 25 7igo] Q1= 1o, of W ]
EfaAze} npdA S FAA| 9 EA AL PHECR
= 4 9ItH(Hansen, 1959; Bhat et al,, 2000; 7F&5, 2014).
Gravity Index®] A3 BAA] 9] HE47t 5855 Avld
3hal A E7} FoldE vk A oR 7P, o] 3t

B 2. MEA AFHEAE 2y st

oA Bl AgzEARE 71E A A7 9 vEd =
B Ag)(m) 71E &2 0.002172 sl AnMS A&t
(Handy and Niemeier, 1997). ©]€} Zto] UNA2] Reach Index
€ FWARE FHeE dAAR g Y= SRS 45
AbE2] 0 8 23Kz Z|40]1| Gravity Indexi= 94 A2 ¢
U= Al A nPRARE 2R A A4S nRith

1. AZSE W AE 2 Ha EY

& Aolies ARA AEET A4 HekE 245k
ou} (& 9 (2" 3, (A™ 9, (¥ = 47 201587
202092 A&A] AREH HA) Reach Index@t HIHE 33
& SE AASt AAskAT. GE 29 g2 A T4
ol 212k AnEHe] A4 24§ Bt Wl ALkt
T AR Alolgke- Zhzte] AAlte] Apolghe Hat ol Ak
SHltt. ANHA 0 & AlEA] AF87E W AE A Wehs A
B IS Hol= 2& I% 4= k. WA A2AI9] frmiZlat
I, AEAES EBske AREHY F e E DA

Table 2. Changes in food environment and food accessibility in Seoul

Year 2015-2020
AZEZN ME MY EY Year  Year 10l
Food environment and food accessibility 2015 2020 pifference between e
2015and2020 A °f value
Amiop _ o
Supermarket 5170 5012 158 3.06%
Sroloyy ]
~2&H  Discounted market 319 624 305 95.61%
A2 Grocery Py
50 store Pl ) i o
Food environment Traditional market 2rt 211 66 23.83%
AN .
Total amount 5766 5847 81 1.40%
HofE] :
Convenience store 6636 9402 2,766 41.68%
A 19l AZEY B R _ -
Avg. value of grocery store Rl in jypgegu area 4299 4067 0.232 5.40%
Reach AR HY A2EF 40 G2 RI i 1009
index (RI)  Avg. value of supermarket Rl in jypgequ area 3911 3520 0.391 10.0%
A E19) HolE B R -
EE)S i Avg. value of convenience store Rl in jypgeguarea 455 6002 1.569 35.39%
ccessi-
bty index T 9] AR EE B2 G _ —
g Avg. value of grocery store Gl in jypgegu area 2479 2.364 0.115 4.64%
Gravity AT e AlSEH AIHO0E Bt G i} 9919
index (GI)  Avg. value of supermarket Gl in jypgegu area 2258 2081 0208 9.21%
EAY £ 2o 3t 2540  3.466 0.926 36.46%

Avg. value of convenience store Gl in jypgegu area
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Legend Legend

|:| Admin. Boundary of 'Gu' l:l Admin. Boundary of 'Gu
Il 0224 - 2.000 12535 - -0.19%

I 2.001 - 2.636 [ -0.195 - 1.180

[ l2637-36% [ 11181 - 2476

) 3.694 - 5.034 [ 2.477 - 4.533

Il 5.035 - 16375 Bl ¢ 534 - 16672

Km
] 25 5 10 o 25 5 10

13 3. 2020 Al2E8 T4 Reach Index(2%)2t 2015-2020'F Reach Index H3E2(2EZ)
Figure 3. Grocery store reach index in 2020 (left) and Reach index change rate 2015-2020 (right)

Legend Legend

[] Admin. Boundary of ‘Gu' [_] Admin. Boundary of 'Gu'
o 175 - 1.698 Il 5555 - -1.586

[ 1.699 - 2.200 I -1.585 - -0.315
[]2201-3.250 [T-0314- 0566

[ 3.251 - 4122 [ o.567 - 1.574
2123 - 15213 Bl 575 - 10521

o 25 5 10 o 25 5 10

Ol 4. 20203 IO F24 Reach Index(21%)2t 2015-2020F Reach Index Hat2(REX)
Figure 4. Supermarket reach index in 2020 (left) and Reach index change rate 2015-2020 (right)

Legend Legend

[ Admin. Boungsry of 'Gu [ Admin. Boundery of ‘Gu
I 0072 -2.914 B 2533 --0.198

[ 2015 - 4.383 [ -0.195 - 1.180

[ )a3sa-5.708 [T]re1-2476

[ 5.707 - 7.360 I 2.477 - 4.533

I 7361 - 20143 Il 2532 - 16672

o 25 5 10 0 25 5 10

8l 5. 2020 HolF 2 Reach Index(21%)2t 2015-2020'A Reach Index H3t2(RE%)
Figure 5. Convenience store reach index in 2020 (left) and Reach index change rate 2015-2020 (right)
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Table 3. Changes in food environment accessibility in the administrative boundary of ‘Gu' in Seoul
Year 2015

Year 2020 A of 2015-2020 (%)

x|

Administrative Reach Index

Reach Index Gravity Index Gravity Index A of Reach Index value (%) A of Gravity Index value (%)

district of ‘Gu’ Grocery Super- Convenien- Grocery Super- Convenien- Grocery Super- Convenien- Grocery Super- Convenien- Grocery Super- Convenien- Grocery Super- Convenien-

MEA| 22X AZEZe| WY Hajet AZAl Sy

store market ce store store market ce store store market ce store store market ce store store market ce store store market ce store
= Gangnam 2621 2377 4.829 1.524  1.389 2772 3284 2777 7.081 1924 1.637 4.061 2530 16.83 46.63 2625 1785 46.50
&7 Gangdong 4124 3801 4.028 2360 2180 2.308 3536 2982 5759 2038 1.726 3.325 -14.26 -21.55 4297 -13.64 -20.83 44.06
ST Gangbuk 3.467 2809 3.200 2003 1.624 1.809 3.856 3.148 4.796 2242 1.835 2.743 11.22 1207 49.88 1193 1299 51.63
AT Gangseo 3149 297 3.362 1816 1.716 1.927 3917 3302 6.331 2260 1910 3.640 2439 11.14 88.31 2445 1131 88.89
EO Gwanak 5446 5072 5181 3122 2909 2936 5037 4.352 6.988 2922 2533 3.998 -7.51 -14.20 34.88 641 -1293 36.17
&T Gwangjin 4782 4596 6807 2733 2630 3848 7811 7072 11.255 4459 4046  6.396 63.34 5387 6534 6315 5384  66.22
T2 Guro 3.783 3463 2770 2197 2.006 1.596 3.676 3.322 4.016 2166 1953 2.331 -2.83  -4.07 4498 -1.87  -264 46.05
28+ Geumcheon 5255 4954 3351 3005 2835 1926 5379 4349 4599 3132 2545 2672 236 -12.21 37.24 423 -1023 3873
=P Nowon 2516 2326 2.048 1480 1.371 1.195 2988 2677 3.475 1.788 1.604 2.059 18.76 15.09 69.68 2088 1699 72.30
%=+ Dobong 2530 2307 1.952 1.477 1.346 1.124 3.935 3.361 4.690 2313 1986 2.747 5553 4569 140.27 56.60 4755 14440
W%@H 4184 3691 4.439 2392 2117 2.555 5427 4.837 6.305 3.134 2799 3.661 2971 3105 42.04 31.02 3222 43.29
gdaemun
SA7 Dongjak 2993 2610 3.032 1.702 1.486 1.708 2932 2457 4.493 1686 1.423 2.567 -204 -586 48.19 094  -424 50.29
OFE+ Mapo 2742 2495 4.000 1.597 1.455 2.267 2499 2131 5.970 1453 1.245 3.428 -8.86 -14.59 49.25 -9.02 -14.43 51.21
MCHE Seodaemun 1992 1.863 2.490 1145 1.073 1.432 2448 2182 4421 1.437 1.288 2.587 2283 17.2 77.55 2550 20.04 80.66
MZ+ Seocho 1.755 1.697 2.839 1.021 0927 1.665 2305 2010 4973 1.350 1.173 2.906 31.34 2586 7517 3222 2654 74.53
A&+ Seongdong 2968 2572 2.938 1.723  1.502 1.682 3.882 2907 4.702 22565 1.702 2.739 30.80 13.02 60.04 30.88 13.32 62.84
57 Seongbuk 2624 2461 3.092 1514 1422 1.765 3483 3223 5.321 2010 1.859 3.054 3274 3096 72.09 3276 3073 73.03
&I Songpa 2764 2496 3.488 1.620 1.455 2.042 2686 2121 4.883 1693 1.258 2.857 282 -15.02 39.99 -1.67 -1354 39.91
T Yangcheon 3.603 3.162 2.590 2097 1844 1.480 3199 2708 4.408 1.873 1.586 2.562 -11.21  -14.36 70.19 -10.68 -13.99 71.95
<m.mmW@.rmmc:ovo 4513 4124 3.140 2575 2.354 1.803 4444 3827 6.099 2542 2193 3.502 -1.583  -7.20 94.24 -128 684 94.23
8415 Yongsan 2476 2231 2.668 1435 1.292 1.528 3297 2897 4.560 1935 1.702 2.626 3316 29.85 7091 3484 3173 71.86
S8+ Eunpyeong 2.857 2612 2.573 1628 1.493 1.468 3.034 2683 4.684 1762 1.569 2.691 620 272 82.04 823 509 83.31
&E5 Jongno 2759 2125 3914 1555 1.203 2.241 2313 1929 4.601 1345 1116 2.679 -16.17 822 17.55 -1350  -7.23 19.54
&+ Junggu 4186 3.355 5.948 2414 1952 3.372 3832 2856 8273 2193 1645 4.780 -846 -14.87 39.09 915 -1573 41.76
A3 Jungrang 4029 2315 3.718 2140 2671 1.516 5706 3.281 5102 293¢ 5412 3.097 4162 3722 41.73 37.34 10262 104.29
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UrERERo] 20154 5,76670014] 4% Ad53te] 20201 5,84770 %
A= e, A 5A7E 81707} S718ke] 1.4%9] S7HEE B
Sk, 3H, R W 7P 2 BlE-E AR ERe frnble] A
20154 5,1707H014 20208 5012702 158707} ZH4aste] 3.06%
AAEE Bov) 2 7|7 By e AdHos 2 o8 3
7Fstgi=d) 20159 6,63670141 20204 9,4027HF LrepLt 5
41.7%7}+ S7¥8E3t, ol 9 AFAN 271 WEA $st
Bkl S-S ouhy RIX Y] HFARA frHutAlo] ARetA]
3L QAY T Ae]of] ERlniolu HejFo] diAehaL = A
olm|gict,

A EE7 0] digh A9S A 4 %= Reach IndexE 4
HEH frHulzl I, AGAIS 5 ek ARE
2] 2015% Reach Indexi= 4.299°14] 2020 4.067% 5.4% 74
3h= 202 Yelyt), ARE3 9] diE-S AA3kAL Qe 4
wpZeE 312{8HH Reach Index®] ZH4x%o] -10,0%% & ZA Y4
Epgct, BhE, #HolFo] gi3t Reach Index= 2015 44339014
202041 6.002% A F7181e] 35.4%2] S7H-S B4t olggt
HstafE-L o2 A4 A422 Gravity Indexolle F3HA Y
257

GE 2 ollA AREAT U A E8H wste g #ist
EAHEY I A2 @43 HojA= AL 1T 4 Qlrt A
ARt AAEE e 4 A v S dagia |
o] AL mEA F71sHch "ol o) 7HkE F7h= 19
7H-] F7ek ejajatgi o) Wi, AlgHEe] AxH]ege] sl Wy
oF Wlo] Qlokar wekElch HolHL 24417 Y A= 1A A
3 dAlEks AellAl 191 7H+e] F7ket fJAjAk o] WhdalaL 9)
€ Adje] EAFZe) BHAQl Q4R Ap] Fohal AS5S ¢
4 Qlck, 22y Hoj o) AS- Aas agAEe] o8]l
7F8A1E 9] 717 B o) QlaL, AlAdgh ol ofx)
2 AARE AL Fadtal A geths AIE 7H1AL Qi
g 3, a4, (O¥ 5= AEE 79 Reach Index®]]
tiated 20208 B3} 2015-202081 A EHO R HHSIY
o 29 AT 9910 BAATE $AFoR APASH &
gk Axtolct, 1ol A X3t wgtA o g ZhE A1 FE o
3 Reach Index7} W2 2 on|shy gk M7ba o2 28
Reach Index7} 352 A& 2n|gict, HtA A]3%2] Reach Index
£ SRS AATFY FAEE 712 E YEHIE wabA 400
ng Agle] L@ 4 i AEE AESE AEd

A AEE O] et HE AEA AAF & Bt R
gHibste] & Ak GE 33 2k, AR 04 2015 A=
EH AT ASLE AnEy F2 gk, FAF, FEFA
Reach Index €f] 372 2& SRIE 4= QUSIc), Hepteh F2t
£ 59t gE0] 2015 HoJH 9] Reach Index JA] 7HE 32
AR b ettt FRtellA] ARAQ] AEe o] &
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TP AL B 4 Qi) 3 202040 71K] 2] ek R S wfi=
FAY] AREY S Y Reach Index 42 A
oA 7H8 22 64%7F F7Vete] FR= 20159 AEEAE A
0] 7P FUE AR F s 59 Atelofl AeEd A
TA0] Ad] S71eE A gor ERIEYY. T2 A58
H3lo]| A= A 2E4 Reach Index?} 16%9HE 243 vhd diA)
AR A== HeH Q) F7he ARG F 7 2 18% 7ol
Z7k3te] AutQl F2Hgol /M e A 0 & ujotEc,

(Od DA YT eEo 2 AREH A AFE AR
A 2020 F2 Bl FRAF, FUHEA, FHT Ol &3 FHF
Aol A 22 AL ERISHA) B2+ FnEd F43e
A]5E3 Reach Index gto] 16,3752 7H 22 A H o8 et
o 1 & PR F45(15.953)0] £ AR BAEY
t}, ghdof ZhA A 7Hek 5 E35-2 A1 584 Reach Index?}
0.2232.% Vet 7P @ A A8E Bols A oR gRls)
fom 1 HR2 7t ME2%52] Reach Index?} 0,333.2.2 ek
ek, 1 20208 A)|FEE Reach Index®) HSHE AlHEH 3
A AREE AL 549 Alo] ol H3ljt AL #RIE 4
Atk A5EH Reach Index?t 7F8 32 P4 52 A+ 53
45(11.242)% F52%(10.780), F43%(7.656) 2= LFEFHIL,
Reach Index?} 7P 22 452 F2TF F341%(-8.431), &
oF AR E(-8.411), 77 YAHE(-6.310) 2= UERET
E3HAREY A A AT Qi 15, Y ¥ &
A2 5 AEAY FAHAFATAA Reach Index ko] 27
Zagt 202 et ARE" F 2 HEE A8k 79
nplle] HAT Bs Ay (A 99 2o bl
Reach Indext= AAH 02 FFEAL] YAJ81L Q= B+, &
B, A5 ddielA @A BRIE A 20209 A4 BHF
9] 710}l Reach Index A2 54 Ao Reach Index A|5+2)
B3h= (19 3)9) AREANT disdoldt Aog YRt of
£ T2 AREY F3Ao) AT AYYSEE ol A3
AA] ZH4as}7] ok,

Q¥ Dt TR ARELE QAL Qs Aoz T
e #HolA o] 20204 Reach Index A A4t 1 HIlE
AX BT, 20209 AAF 0] HolH S dAR A4
A3 tsh7p A Q] FAF, vhEAt, Zhg AofellA] A4 Y
ERsict, o) F YT oA A B PR AF3%(16.672),
55(12.286), AET 9352%5(12.690)2 20208 7FF HejH A
0] $& YT o R Lersict, vhE #o)H Reach Index
EA| A A o7 ZApE A oR WA et 201540
A] 202081714] 587t Reach Index®) H3HS AR #o)79)
A Wshe 24T 5 9 AT AR R oh et dfglrt 7]
Aol 4] A QoA F7Fsh AL & 4= 9l



MEA| 22X AZEZe| WY Hajet AZAE S 24

2. NASS 1Yol Zxo} tHet

B AFE AAIE teR AT D914 1gRte) A1E
7 A9 201597 20209 F AEE Bt AERazt
Rt Z|a7HA] At Al 5370 |t wskel BRiste] 7}
A G ol W & Sl HASE ALES 1A} Qo)
o}, weba] A PAF D9lolA ALSE 1z QG B
& 2483t

GE 4= AEA A2} P 5o it 654 o4 Q7 5A
eI, T' 1 AASEe] nFlTee] Asat WilE £
A8l7] ff3l &8 7hs3t 7P A Ak 201597 20199 A&
& AR AZA] AA Q] AFEAS A E S uf) A]&A]
o] & Q== 20159904 201941742] 44 Alo] oF 217,709'5 0]
At o2 alopgict, sk, 1173} Q9] A9- 654 o4 2l
9] H]F-E 14.7%7F50] 71510 20199 F 1489 1 £E0 R
UEREom o]z A&A] HA| Q1) 14.8% A= 4r5=0]c}, 654

B 4. MEA| DFA 0t MASE 1FQIT12| Hst

ol EAERIQNTS HA] F713He] 2019 A 1LFRAF F 5
ARl 23%%E A Ueptt, 53], 587 wsl] ForAlE
o ALES 1FIFE A 44 Alo] 357%7F T7IE AR
e}, AaS5S agelte] ol Wstafd S Q2o
HskE 18E o) gog o H3kd ZoR wdEn, AFEH
O] Wdhe A5 AR AAAE A 2 9% A
Ao gehect

AEA] 1G] YA LS AHEH AEA AA 3
A 9 654 ol =Rl Hah- 20154 oF 2,990 o1l A]
20194 3,503 0.2 14.6%7t Z713}3L}, o] & it EAx2IQl
T4 A 20154 663904 ©F 18.2% F71RE 8108 2= et
ot E3E SARRI0 WA 7| 2SR FAR) ALSSOR Bal
H QI A 49 Abo] 152789l 4] 237 0.2 35.9%7FF S7F
g Aoz et maA| F71eE Ao #jlskgi,

2015937} 20199 9] AA5F A v]&3} 41 Ato]o] A4
5% A7) #sh W 3R (2™ 67} (¥ Dol AAISE)

Table 4. Changes in the old adults and the low-income population in Seoul

Year 2015-2019
oL E xt0|
oA R EY Year Year e
Demographic factors of older population 2015 2019 between Bte
2015and 2 Ofvalue
2019
MZA| E217 2= Total population of Seoul 10,297,138 10,010983  -286,155 -2.86%
271(Z) . 1,267,563  1,485272 217,709 14.66%
+65M| 0|AL 01T H| Total population
Population over 65 years old Z017 o) IS . . .
Ratio to total pop. 12.31% 14.84% - 2.53%
MEA| 27(F) o
A - Total population 281,068 343,567 62,499 18.19%
Cityof ~ +65M =74=0i0l7 . —ae
Seoul Population over 65 years old living alone DFQI o] 12
Ratio to over 22.17% 23.13% - 0.96%
65 pop.
= A7) 64,656 100,507 35,851 35.67%
+65M KASS Dol Total population ’ ' . or
(7 I=MESEAL, HASE) o el 612
Low-income population over 65 years old 2 = o o R o
pop y Ratio to total pop. 0.65% 1.00% 0.37%
) Y (3) 9
BYS U9 B 654 018 A1 Avg. of population 2990 3503 513 14.64%
Avg. number of population over ——
65 years old in ‘dong’ ot HIE o o _ o
y g Avg. of ratio 12.31% 14.84% 2.53%
#3s e
cCio _ %n_ 0,
EAl S TI9 B SO0 Ao, of population 663 810 147 18.15%
AOVE Avg. number of population over —

: 65 years old living alone in ‘dong’ o U= o o R o
nu’mber, y g 9 Avg. of ratio 2.73% 3.43% 0.70%
of ‘Dong S — 52

Y& U7 Bf NASS 032 R . 152 237 85 35.86%
(|IZMEAZAL, HASS) Avg. of population

Avg. number of low-income population over  mz y|g

65 years old in ‘dong’ ng. ofgratio 0.63% 1.00% - 0.37%
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Figure 6. Ratio of low-income older population in 2015 (left) and 2019 (right)
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Figure 7. Change in total number of low-income older population (left) and change rate in low-income older

population between 2015 and 2019 (right)
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A5- 7P =8 ul& o] Aot T/t FAlol Yot AR AR U
Epgct,

(Td" DA A5 vl&e] HsloA e AN, 45, &
Bz 20159914 20199 71A] 2] 7171 F4t o2 RpX| ] H]3)
AaE5S 1A+ vl&o] ST RS A& Rl A
T AE1E2] Z$- 1.09%7} ke A5 1 vlE
o] 4 Ato] 713 o| Zagt PP F o8 e ¥HH, ALES
Hl&0] 7k AEret Tt LAl FgtolA 24 vt
Wt} 53] (19 6)9] 2018W AA5F 1A} v]&2} v w3}
< o, Zhets A AASS vl&e] T/ ZoR gt}
Hlok, s 717 Fa FAEE F 5.28%2] AaS5S0] 7t
3t 71 B ALES 1A vlgo] F7IE YA TR Y
Epit,

SEAITE Zhdt Aol FARE AA5S vl&] F7HE A&Al
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7o g 2 ajolo] Avtg Bl ZAo® ofFjdrt, Tt 424
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HrgAel ALSES AT vl&S AT IR FASHA
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Figure 10. Supermarket reach index of low-income older adults concentration area rated as ‘low’ (left: 2015, right: 2020)
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Figure 14. Spatial distribution of ‘Food desert’ in Seoul
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et PAHFE AA= 27 QSR HF Al YA 2 &
F1E SHF, AR AS3E, AdET S5 FABE
OB YRyt dig 292 A FAE e A =¥
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Zenk et al., 2005; Choi and Suzuki, 2013; Haynes—Maslow
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QltH(Larsen and Gilliland, 2008).
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