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AIR POLLUTION IN CHINA 

Air pollution is a public health issue 
(also an environmental and political issue) 
•  Can directly cause many health effects 

•  Preventative perspective: what are people doing to 
protect themselves? 

 

This is a rising and particularly severe problem in 
China 



AIR POLLUTION IN CHINA 

What are people saying about China’s air quality  
on social media? 

•  Can social media detect 
pollution levels? 

•  Can we learn about  
health effects and  
behavioral response? 



CHINESE SOCIAL MEDIA 

Sina Weibo 
•  China’s most popular microblog 
•  About 100 million active users 
•  About 100 million messages per day 

 
•  shorthand: “Weibo” 



DATA COLLECTION 

•  Weibo’s API does not provide “streams” like Twitter 

•  Breadth-first crawl: 
•  Begin with a random user 
•  Crawl all messages by that user 
•  Repeat for each of the user’s followers 

•  We collected 93 million messages in Dec. 2013 
•  messages span Nov 2009 – Dec 2013 



DATA COLLECTION 

•  Filtered for messages containing health-related 
keywords 
•  598 disease names 
•  314 symptom terms 
•  407 treatment terms 

Year All Data Health Data 

2009 40,837 805 

2010 1,376,381 13,157 

2011 7,758,806 67,250 

2012 20,253,134 180,681 

2013 63,789,097 658,280 



•  Four keyword filters: 
•  “pollution” 
•  “air” 
•  “breathe” 
•  “cough” 

•  Two topic model filters (Latent Dirichlet Allocation): 

•  Combined filters: topic + keyword 

IDENTIFYING RELEVANT CONTENT 



EXTERNAL VALIDATION 

We compared the volume of messages with these 
filters to government-provided pollution levels 

•  The average daily value of fine particle (PM2.5) pollution levels 
across 74 cities in 2013 



EXTERNAL VALIDATION 

Filter Correlation 

AQ topic .583 

PO topic .286 

“pollution” .610 

“breathe” .606 

“cough” .027 

AQ+“air” .623 

AQ+“pollution” .703 



QUALITATIVE EXAMINATION 

We annotated a small sample of topical messages 
with detailed codes 



QUALITATIVE EXAMINATION 



QUALITATIVE EXAMINATION 



QUALITATIVE EXAMINATION 



QUALITATIVE EXAMINATION 

We annotated a small sample of topical messages 
with detailed codes 

Idea: these codes 
could be used to 
train classifiers! 



QUALITATIVE EXAMINATION 

We annotated a small sample of topical messages 
with detailed codes 

Labeled as relevant 

Labeled as experiential 
We trained a cascade of 
logistic regression classifiers: 
1.  Relevant to air pollution? 
2.  Experiential? 
 
Features: 1, 2, 3-grams 



EXTERNAL VALIDATION 

Filter Correlation 

AQ topic .583 

PO topic .286 

“pollution” .610 

“breathe” .606 

“cough” .027 

AQ+“air” .623 

AQ+“pollution” .703 

Classifier .718 



RELATED WORK 

•  Mei S, Li H, Zhu X, Dyer CR. Inferring air pollution by 
sniffing social media. IEEE / ACM Int Conf Adv Soc Netw 
Anal Min. 2014. 

•  Trains MRF to predict air pollution levels 

•  Evaluates temporal trend 

•  Riga M, Karatzas K. Investigating the Relationship 
Between Social Media Content and Real-time 
Observations for Urban Air Quality and Public Health. 
Proc 4th Int Conf Web Intell Min Semant. 2014. 

•  Looks instead Twitter (instead of Weibo) 

•  Finds associations between text and health conditions 



CONCLUSION 

•  Weibo is a rich source of interesting personal reports 
of health and behavior regarding air pollution 

•  Mentions of air quality are highly correlated with 
pollution volumes 
•  Potential to act as auxiliary source of information, 

particularly for areas that do not have existing sensors 
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