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1 社交媒体地理的概念与框架
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传统空间数据获取分析方式

Geographical Information System (GIS)

Remote Sensing (RS)

Global positioning System (GPS)

SurveyStatistics



大数据时代的时空数据获取

大数据与开放数据

Data Driven

VGI：Citizens as sensors: the 

world of volunteered geography. 

—— Michael F. Goodchild，2007

 随着计算机技术，GPS，移动终端技术发展，

在互联网Web2.0驱动下，传统地理信息由单

向方式逐渐向交互双向协作方向发展。
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社交媒体数据

 微博、微信、facebook，twitter，flickr，人人网，豆
瓣、婚恋交友等

From Twitter



基于位置的社交媒体

 包含时空信息（XYT）和语义信息的三层结构
(1) a social network (user layer); 

(2) a geographical network (location layer); 

(3) a semantic metadata network (content layer).

7
基于位置的Twitter研究（Steiger, 2015, TGIS）

作者学科背景



基于位置的 Twitter 研究综述
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Event detection

Disaster management

Disease/Health

Traffic 

Location Inference

Social Network
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社交足迹地理学研究

1. 城市活力研究

2. 突发事件监测与预警

3. 微观城市人口社会经济模拟

4. 人群时空间行为研究

5. 城市空间流动与相互作用机制

6. 城市规划方案设计与优化

7. ……

上海微博空间分布



技术方法：分析流程与工具

 数据获取

 爬虫系统

 空间数据库

 时空数据分析与挖掘

 数据可视化
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社交媒体数据代表性问题

11



应用1 人口流动、文化与城际联系

• 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

Jianghao Wang

IGSNRR, CAS, CN

Wenjie Wu

Heriot-Watt University, UK

Weiyang Zhang

GaWC, Belgium

Tianshi Dai

Ji Nan University, CN



研究背景

采用社交网络大数据构建人口流动与城际联系网络，分析和评价城市

联系强度与影响要素。

 传统的统计数据并没有提供城际联系、人口流动的普查数据

 Weibo 等社交网络记录人的流动轨迹，为研究城际联系提供了一个新

的视角

 通过与方言文化的比较，分析人口流动的驱动力

研究回顾：

 传统城际联系一般是基于交通流数据、人流调查，也有基于LBS的方式

（如百度迁徙）、但尚无基于社交媒体的中国区域内城际联系研究

 Twitter等社交媒体数据已广泛应用与社交网络数据挖掘、公共健康预

警、自然灾害过程识别、城市活力研究、以及人口流动研究；

 中国范围内由于数据局限，研究受限
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数据获取与处理流程

Weibo重要属性：longitude、latitude、sendTime、Content、registration

构建trajectory：

统计人口流动：

构建origin-to-destination city matrix： 328*328
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构建人口流动与城际联系指标

城市人口流动指标

 流入量：外地人口进入本城市发送的地理微博量

 流出量：本地人口在其他城市发送的地理微博量

 总流动量： sum = 流入量 + 流出量

 本地人本地量：本地人口在本地发送的地理微博量

 流入流出比：ratio = 流入量 / 流出量



Urban interaction index

Inflow Outflow
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Urban interaction index

Local in Local Total flow



Urban interaction index

Ratio = Inflow / Outflow

流入量、流出量、总

的流动量与人口普查

中省级流动人口指标

相关系数 84%
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Urban interaction matrix
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Urban interaction
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Power law distribution

right-skewed/heavy-tailed

40 %



长三角城际联系度量

长三角地理微博密度图

交通城际联系

微博城际联系
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时间序列分析

Holiday、weather
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中国方言文化

 How to say “I” by different regions in China?

 Beijing: wo

 Shanghai (Shanghainese): a la

 Guangzhou (Cantonese): ngo

 Fujian (Fukienese): guá• 17 linguistics 

• 97 dialect zones



方言地理分布

 度量城际之间方言的相似度
 Micro linguistic data from Atlas of Chinese Dialects (ACD)

 Documented all direct and indirect linguistic characteristics

 Collected from Institute of Linguistic, Chinese Academy of Science

 Contemporary and historical dialect data for 2010s, 1980s and 1960s

 Defining dialect distance (non-similarity) between city pairs:
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i j
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Ais
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ij

I indicates the linguistic of city A; J indicates the linguistic of city B; 

is the proportion of population in city A who speak the linguistic I;

is the proportion of population in city B who speak the linguistic J; 

is the linguistic non-similarity between linguistic I and linguistic J. 



Contemporary dialect distance from other cities to 

Beijing (2010s)

Beijing
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Historical dialect distance from other cities to 

Beijing (1960-1980s)

Correlation 

coefficient:

0.7



Estimation strategy

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

: 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

 IV: historical dialect distance
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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



应用2 华人足迹与人口估算研究
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Jianghao Wang

IGSNRR, CAS, CN

Xingjian Liu

Hong Kong University

The geographic of Weibo: Where are the Chinese? EPA.
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Where are the Chinese?

Bias is endogenous, but sometimes bias can be useful

2014年上半年世界范围内所有地理微博热点分布， 共计1.49亿
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As the basis for public service 
provision?

A new way of small-area population estimation
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Chinese American

(Pew Research, based on 2010 Census)

Chinese American

(Estimated based on geotagged Weibo)

Census vs. geotagged Weibo estimation
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Census vs. Geotagged Weibo estimation



心得和体会

 社交媒体空间大数据研究的缺陷与优势

 大样本代表性问题、去伪存真、纠偏

 相比于轨迹数据、粒度高、信息量大

 地理学、城市规划、经济学研究提供新的视角

 大数据挖掘的三要素

 数据数据数据 + 技术技术 + 学科背景

 鼓励学科交叉和合作

38



Thanks！

Q & A

王江浩CAS

http://jianghao.wang

http://jianghao.wang/
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