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Estimating residential community population using web crawler and GIS.
A case study of Jinjiang District, Chengdu
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Abstract; To address the insufficient granularity of population spatial distribution in existing research, this study proposes a novel
method for estimating residential community population based on web crawler technology and GIS. First, the 7th National
Population Census data at both the district and subdistrict levels, administrative division data, basic information of residential
communities, and their geographic location data in Jinjiang District are obtained through web crawling. Second, GIS tools are used
to aggregate communities by subdistrict and calculate the total number of households and average household size for each subdistrict.
Finally, the population of each community is estimated by multiplying the number of households in the community by the average
household size of its corresponding subdistrict. To validate the method, thirty—three randomly selected communities were surveyed
for ground-truth data, with error analyses conducted at three spatial scales; community, subdistrict, and district levels. The main
findings are as follows: (1) Absolute estimation errors for 23 communities fell within 10% , while 10 communities exhibited errors
exceeding 10% (2) The minimum absolute error at the community level was 0. 95% , peaking at 56. 32% ; subdistrict—level errors
ranged from 2.57% to 52. 8% ; district—level error was 5. 75% (3) A systematic underestimation bias was observed, with estimated
population values consistently lower than surveyed data.
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Fig. 1 Population by subdistrict in Jinjiang district
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Fig. 2 Spatial distribution of population in Jinjiang district by
subdistrict

1.3 HEUNRERER

AR I — i 0 A A/ N XA R =
FEA T HE VIR A BOM AR 28 45 7 5K, 58
by D7 I A 2 S 3 A /N GE T L R]3), 2R BUIN X
AT B 7 AR AR B R m A5 B, (H
JEAAAE TAER R FEINHC B AR A R, 8
TR T AR /N AT B, T 58 2 d5 o TR R0 A
(1), AEAEAE AR BB o 55 24 7 I R o AL s 3 I AN
2 A R RS A ), ek o 245 7 D R 6% T R B
FNEE , O EE B AR ERR Y T =X
1M 36 B IR 246 1@ e 7 R B/ S X B

TERCN J IR i3l b ) I AR /N X
FNYOH/ NX B 208 b il e A AT AL . TEEAT
Pr R R 2 ¥ L B o S I e /N X ik
AAFBSRABIP ARG, UE T % 5 Rl T i b 2
FFTE/NX , MEE 22 ] R 2 g
IR 4 DR 2 I il rh TR N X AR L . 8R4
I DAL A o s RN X AR L FE AN T 108

TEBE R W b $2 B B9 09 AR T B VL X, DA
PABN I 2R s IRV X I B Ja (s B, alad SoAs
BT HAR A A b3 B e 19 L SR U R I TR |
s /X ZAFR DX ER (R ) AR
gl AR AR R SRS TR R IR
Ak S ALH R Excel k%, 7ERLIT ] Y 23k
WP & e B, 2 il R BE R R G e B AL
IR NE ALl X 35 B 1 R R R U

Yo Ae SRR 535 o SR P 8] B — Bk ] )5 P Eg 3R
ORI RO SRS | [ 52 Z2 0TI, 58 LR TL XY /N X
HAn e,

JEHCSE S5 BT IX/N X S 1271 A, fE#EAT
Wi 5 BR AR BRI A W R, AR
1270 /4>, 2534 N Z R I s AL A &5 4
B/ I EA RDAUR A E 5 R
T AW BRI REA N EAE AT
RS RIS 2o A TR S — I AT ST
(S UNESS T WNEE ¢/

1.4 REUMX=EER

TE4E 2 0 3l v TE B i bl A7 B TR B /N X
Ft g BB, TGk B ARAT /N DR 1 A4 i BEA
{5 BL, 38 3 0 FH e b 1R RN T ORE Hb AT Y API
( Application Programming Interface ) 2 TR EU/IN X b
HAEFE . RN AR TR S 7
ZHUAE A AP, A AT, APT 4 1R 141
BN HE RS A AR R I, APT 42 171K [v]
XEREARIR, R AR A BRI . i LA APT AR [1]
(1 226 B IR 2R T GCI-2000 Ap bR &%), i A B2
HUPE APT IR [ 22 245 U A TE GCJ-2000 A4 bR
FAER LT T AL PR AR R Al T R T T
JE L[] APT 42 1R [0 (4 B 2t 47 AR b 24 44, G — 1
GCJ-2000 ALH7F

JeiH FHE TR AP 2 10 AR /N X b i | 44
RBUNX I ZERFE AR . AR 70/ N AR AU
AL SIEFUE BB IEH , AR 18 APL LT H
T8 3/ INDX TE TR AR B 28 245 JRE 5 9 5 O, o PR Tk
PrEw e ATV A B APL E2 R BUN X 2226
s, R 1 AR A /N RIRE G L R 2
FAAELLT 4 Fpgpse, —J m fEA 1 4 REAR ORI
61137 A TR R TERE ORI 1M 77 3 Tk 2R
Bl 3 84 A =R R FEIC IR AR BORE T F R RE AR
ICERE 36 12 A 5 DU R i PR 1 R A0 Ik 2R U
i, 4 32 A4 B T = MURR SR NN MR S
INDEAF R B AR 1)

F1 HE APIEBFRBUNR BN ERER
Table 1 Technical feasibility of acquiring residential community

coordinates via Map APIs

R APLRETS T API BETR

) ) INRE /A Lt/ %
IR, JIHE "

VvV VvV 1162 91. 18

Y4 x 84 6.61

x 4 16 1.26

X X 12 0.95




5 4 1]

T, A FETIEHUA GIS AR F/INX N FVRCE 7 R WESE < LA SCHT TR VL X A £ 99

e APT F1 A JE AP [a]) I RE 45 B3 B a3
SR, TR R AR EUR /N X 28 45 B RN RE AR B 28
SGEWEGLE— SR G, TR ERE, YW EE
B/NTHEABIE R, R B2/ NX 0 226 8 154, 1
Rl BRI BRI T, S A B (R
NTHA/INXALE WA AR 3 SR 2 45
(ELAE A, 2 1) B 8 i KO oy /N DX 1) e KR A
LK,

S L AR B, X T AT A e ] R
FEERBU S5 S T B s T HE Y R g it o
BT, BE B (AT G A o 2 0 A1, SR L 99% HEAw FE s
B A IEEVE A AR, BOH 102 m AR R 0 A
INBESE W3t T AR B /N DX ] BE A7 AE < JIE B, dnsis
X EZFER A PR [FH A [R] — /N XS FEXS
BB A AT AN T B0 Ja, E A /N 1 257
A B B W 45 v A i) B B RE 1 206 AN
KFHBEEER P HHERAE SR ERSMA
)% RG],

PSRN i TN SN £ 97 N | o ST
BB, PEILEE AR B T PE G Y i R R A
FBE A EE B R AT R T B — IR LA,
TG REIRIX, DL B/ N /NX Ry F N B 2 B
BN 20 AR, TR B AY = 26l e
S AT T A DA T BB = FR LA, R 28/ N — 4
P, DL U/ X SR = /N B B A
%, FHERE 10 F/NXEEE IR 4 R

B3 WIRESMRZESTE
Fig. 3 Spatial distribution of residential communities in Jinjiang

district
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Fig. 4 Number of residential communities per decade by

subdistrict in Jinjiang district
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Table 2 Dataset by subdistrict in Jinjiang District
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Fig.5 Spatially distribution of estimated population in residential

communities of Jinjiang District
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Fig. 6 Discrepancy between estimated and surveyed population in residential communities of Jinjiang District
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Fig.7 Discrepancy between total estimates and survey population
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