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Remote Sensing (RS)

Geographical Information System (GIS) Global positioning System (GPS)
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LIVGI : Citizens as sensors: the

world of volunteered geography.

—— Michael F. Goodchild , 2007
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(1) a social network (user layer);
(2) a geographical network (location layer);
(3) a semantic metadata network (content layer).
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e Event Detection: 46%

no specific
context: 27%

n=92 Social Network: 14%
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Location Inference: 13%
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Chinese Footprint
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Jianghao Wang
IGSNRR, CAS, CN

Wenjie Wu
Heriot-Watt University, UK

Weiyang Zhang
GaWC, Belgium

Tianshi Dai

Ji Nan University, CN
Periphery to Core: Mining China's Urban Social Interaction Footprint Patterns Using Big Data
The Geography of Cultural Ties and Human Mobility: New Evidence based on Social Media from China
Assessing spatial patterns using Chinese location-based social media: the case of Weibo-users' intercity
connections in the Yangtze River Delta
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LBSM web data
Identify origin city Urban social
Web » and destination interaction
crawler city analysis
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LBSM database Build LBSM space-time | Space-time |nteraction matrix pology
trajectory | trajectory database |aggregation
w ¥/

WeiboEEE{f: longitude. latitude. sendTime. Content. registration

fgtrajectory: WI={(s].¢.¢).,(s/7. 67 ¢/7),..(s]™ 57, 7).}

Gt AOgEh:  ouec(p )—ZOutc(m) S A, ) nc(n) =Y mc(p, ) =Y #lp,)

=1 =1 =1

F (P p,) ZZF(pl.,pz,)

i=1l j=1
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Urban interaction index

o\ Total flow number (thousand)

Locals in Local (thousand) 3 v e
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Local in Local Total flow
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Urban interaction index

Ratio = Inflow / Outfiow
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Urban interaction matrix
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City type
*  megacity
*  periphery city

Travel flow (thousand)
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CCDF

Power law distribution

= I ’ Table 2. Top 20 cities with most dynamic social media travel flows
8000 Rank City name City trave| flows/nationwide travel flows(%)
1 Beijing 6468262
s o2 Guangzhou 3 449366
E o I 3 Shanghai 3096601
4 Chengdu 2.706658
st 3 Shenzhen 2.429031
—l_ b Wuhan 2104645
o Jl 7 Hangzhou 1.913715
" T T ™ T 8 Xi'an 40 % 1797241
Rank 9 Nanjing 1.792341
10 Zhengzhou 1.720537
1400 11 Chongging 1468156
12 Suzhou 1326507
13 Changsha 1323233
14 Tianjin 124535
15 Fuzhou 1167929
16 Xiamen 1085996
17 linan 1071414
18 Hefei 1.0394932
oacdl 19 Shenyang 1.003613
20 Congsuan 0997718

. right-skewed/heavy-tailed 22
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Table 1: The top 20 city-dyads for intercity grosslinks, monodirectional links and net links

Rank Grosslink Monodirectional link Met link

i Shanghai—Suzhou (J) Shanghai—+Suzhou (J) Shanghai—+Wuxi

2 Ningbo—Hangzhou Shanghai—+Wuxi Shanghai—+Taizhou (1)
3 MNanjing—Suzhaou (1) Wenzhou-+Hangzhou Shanghai—+Suzhou (1)
4 Shanghai—Hangzhou Hangzhou—+Jinhua Hefei=Chaohu

[ Hangzhou—Shaoxing Shanghai~+Hangzhou Wenzhou-+Hangzhou
6 Wenzhou—Hangzhou Ningbo—+Hangzhou Hangzhou—+Jinhua

7 Hangzhou—Jiaxing Hangzhou—+Shaoxing Nanjing—+Zhenjiang

g Hangzhou—Jinhua Hangzhou—+Jiaxing Shanghai-+Nantong

a Shanghai—Wuxi Hangzhou—+Ningbo Wenzhou-+Jinhua

10 MNanjing—MNantong MNanjing—Suzhou (1) Shanghai—+Zhenjiang
i1 MNanjing—Wuxi Suzhou (1)-+Nanjing Shanghai—+Cangzhou
12 MNanjing—Shanghai Manjing—+Nantong Nanjing—+Taizhou (J)
iz Shanghai—Nantong MNanjing—=Wuxi Hefei—+Liu'an

14 Manjing—Cangzhou Shanghai-+Nantong Shanghai~~Hangzhou
15 Wuxi—Suzhou (1) Shanghai—+Taizhou (J) Hefei=+Shanghai

16 Nanjing—Yangzhou Hangzhou—+Shanghai Hangzhou—+Shaoxing
17 Hangzhou—Huzhou Shaoxing—+Hangzhou Taizhou (J)—~+Zhenjiang
18 Taizhou—Hangzhou Jiaxing—+Hangzhou Wuhu=+Chaohu

19 Manjing—Zhemnjiang Manjing—+Shanghai Nanjing—+Huaian

20 Nanjing—Xuzhou Wuxi-+Nanjing Shanghai~+Yangzhou

e’

Outward Centricity
Inward Centricity
Total Centricity

e’ e?

LOG (Centricity)
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8 dialect 6 dialect 8§ dialect 8dialect 7dialect Sdialect 9dialect Sdialect 4dialect
z0nese Jonese zones« zones« zones« zones+ Z0ness z0ness zones«
! Jin ¢ Wu « Min « Kejia « Yue « Xiang « Gan ¢ Hui « Ping-Tu ¢

17 linguistic

] Geography of China’s Linguistics (Dialects)-
« 97 dialect zones

\ Dongbei « Beijing « Jinlu « liaoliaow Zhongyua Lanvin+ lianghuai« Xinan+ )
3 dialect 2 dialect 3 dialect 3Jdialect 13dialect Adialect Jdialect bdialect
ones « ones: & Zones+ zones+ zones+ zones+ zones+ ones+

Figure 4. Tree structure of China’s linguistic (dialects) distribution



L eSS

O EEWbrzlers S ENE
[J Micro linguistic data from Atlas of Chinese Dialects (ACD)
B Documented all direct and indirect linguistic characteristics

B Collected from Institute of Linguistic, Chinese Academy of Science
B Contemporary and historical dialect data for 2010s, 1980s and 1960s

L1 Defining dialect distance (non-similarity) between city pairs:

I J

= ZZ(SN X Sgj Xé}j)

i=1 j=

—
O
>
G
|

| indicates the linguistic of city A; J indicates the linguistic of city B;
S, is the proportion of population in city A who speak the linguistic I;
Sg; Is the proportion of population in city B who speak the linguistic J;

o; 1s the linguistic non-similarity between linguistic | and linguistic J.



Contemporary dialect distance from other cities to
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Historical dialect distance from other cities to

Beijing (1960-1980s)

701' E 80'E 90; G 100°E 11(::‘ E 120l‘ E 139‘ E 14?' E

Correlation B
coefficient: D - O VA Ny ST
O.7 /

Dialect index

I 0.07-0.18
. | M 0.19-0.41
=~ 042-050
~ |71 051-0.63
[ 1064-073
[ 074-083

B 034 -0.93 . .
[ 0.94 - 1.00 e




Estimation strategy

= Cross-sectional OLS regression (in logs), city pairs

log (Toa’ /LO) = f, - 1og[€0mmut1’ng0d]

+ B, - 1og[ﬁja]ect0d] + F + F, + controls + ¢,

T , / L : mobility flows between city pairs/total Weibo user flows of
the origin city

= [Commuting]: commuting distance&time-(pecuniary mobility costs)
= [Dialect]: dialect distance- (non-pecuniary mobility costs)

= Fr: origin city fixed effect

= Fs: destination city fixed effect

= TV: historical dialect distance



Additional Robustness checks:

Heterogeneity effects by imputed travel motivations

= Family reunion: Spring Festival Season (Chun Jie) sample

= Tourism: National public holidays sample (Qingming, Duanwu,
Labor Day, Zhongqiu, National Day)

* Business v.s. Leisure:
= Weekdays trip sample v.s. Weekends trip sample

= high-frequency visited cities per months (visited more than once per

month)



Conclusions

= Key findings:

= The rise of 1 percent in a city-pair’s contemporary dialect distance would

increase human mobility flows by 4.8 percent

= Effects are not distributed evenly over time, and between metropolitan regions

and periphery regions
= Big data: we economists could ride the wave of social media data

availability and develop people/place-based policy analysis

= Future works: Impacts from changes in market potentials (induced by

High-Speed Rails) on changes in mobility flows
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The geographic of Weibo: Where are the Chinese? EPA.

Jianghao Wang
IGSNRR, CAS, CN

Xingjian Liu
Hong Kong University
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Where are the Chinese?

Bias is endogenous, but sometimes bias can be useful
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A new way of small-area population estimation

i NEWS * CHINA INSIDER * OVERSEAS CHINESE

US police department begins using Sina Weibo
to engage Chinese immigrants

California's Alhambra Police Department is the first US law enforcement agency to use Chinese

social media
Jeremy Blum PUBLISHED !
jeremy.blum@scmp.com UPDATED ; N

As the basis for public service
provision?
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Census vs. geotagged Weibo estimation

Chinese American Chinese American
(Pew Research, based on 2010 Census) (Estimated based on geotagged Weibo)
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Number of Chinese

Census vs. Geotagged Weibo estimation

1e+05 =

1e+03 =

1e+01 =

correlation = 0.905

y=0.78+0.908 x, r’=0.711
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