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Abstract This paper puts forward a new approach for analyzing the problems of urban public management based
on the data collected from “12345” citizen service hotline. The research sets up the geocoding by the extraction of
the spatial information from the call logs of Sanya City, Hainan Province. Meanwhile, the characteristics of time,
space and categories of inquiries are documented and depicted by combining the original information of hotline
records with the geocodes. By using high frequency word distribution and correlation network, the research reveals
the major problems of cities, and analyzes the featured spatial-temporal distribution patterns of corresponding
problems. The factors which affect the occurrence of urban problems are discussed with the combination of other
urban characteristics including various types of point of interest (POI) representing urban functions and road
network representing urban structure. The results are as follows. 1) The frequency of calls fluctuates on a weekly
basis, and the total number of records in midweeks is larger than that of the weekends. 2) The hottest five
categories of urban problems are noise, construction, communication and network, urban water use and parking
issues, among which the noise and construction problems are closely correlated. 3) Different urban problems
undergo distinct temporal patterns, while all of them are distributed in urban activity-intensive areas. 4) The
occurrence of urban problems is not significantly relative with the density of road network, but positively relative
with the POI densities of public facilities, transportation facilities, and educational and academic facilities, and
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significantly negative with the POI densities of scenic spots, sports and entertaining utilities, and administrative

offices. The results demonstrate the effectiveness of “12345” citizen service hotline in urban problem discovery

and depiction. Furthermore, this paper proposes several pathways for the optimization of urban governance using

big data. For instance, the accumulation and analysis of urban data, the integration of multi-source data, and the

enhancement of the degree of data share should be seriously appreciated. It’s necessary to utilize these data to

support the fine urban governance and promote the construction of smart city.

Key words “12345” citizen service hotline; urban problem; text mining; spatial analysis; urban public manage-

ment
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Fig. 1 Administrative region of Sanya City, Hainan Province
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Fig. 2 Temporal variations in hotline record number
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Fig. 3 Spatial distribution of hotline records with location information
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Table 1 Major urban problems in hotline records

I} P mES] TSR ARA
L U S NN U] 14199
BT BT T, T, TR, T4 14086
Bk RS G, B, AREH. W%, 55 9617
SIGIEYN K AR s, KR, KT, KA KR TRAKGE . KR BRI KR 9325
=4 {2 DO R o v AN R o7 [N B N VAN 29/ N 4 8323
i e Hhel (5 PR ALZRAT . AR, AL, AR 3779
BLah % W BEEE . %, /% M E 3558
SIRilk=IK MEE. =R 3443
R Bl BrRAR 3136
il LN &N R 2439
ik P&, B, E(E 1991
HBi THBI . B 1587
g s g Y IR ki 782
WA KRR A 721
=R N 1S 575
B B 348
[i2VIN K 214

3007 g T e bl B i A

200 -

=
ggé
100 A n
0
10/02 02/15110/02 02/15110/02 02/15110/02 02/15110/02 02/15
A/H
6 SEM[EIMHZEE SR

Fig. 6 Daily distribution of the number of five hot problems

727



R RFEM(ARBIFAR) £ 56 4l 202047 H
25001 e T A BE DL AR B 5 POT B FE HEAF IR0, M4
A SN 9 TR . 424 1) 8 B 5 POL S JE 1 R Ny
2000 ~ B 0.6238, W7 5 POI% ¥ (1) R* 4 0.5156., % F POI
150 LR A SRR E 5 W e 0 T B B, T
= TR 74 6 [ B 2 U SR P R IN 8 5 R,
2 100 ] o e S A SRR . ARG T8 T 5 POL T 1) R
;n ¢a> H70.2829, £ 52 ) b LA, 72 W 05 )
500 oo e o T4 A POT 25 B % 2 DX 38R, (30 717 00 6 4 X 358 ) i
N S | % AT o ST R ) B G A 5 E 5 PO JEE 1 R

0 5 10 15 20 25 0.2093, fIKTF 5 IS5 (] 153551 () [ U 45
i 242 BEEESRE%R POl %R
B7 sEHSETRMHFEITHEES T

B 5 A TR IR ) B 5 JRE PR A 1 2526
B POT# AT A0 A, Z5R UK 2 s Al LA

Fig. 7 Distribution of hourly statistic number
of five hot problems

(b) Bt T.

(c) JBIEMI% (d) 3T K

728

Fig. 8 Spatial distribution of hotline records with location information in five problems
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Fig. 9 Regression analysis of hot problem density and POI density
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