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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 1“
« China’s most popular microblog o
« About 100 million active users
« About 100 million messages per day

HTIRIAIE

weibo.com

* shorthand: “Weibo”



DATA COLLECTION

* Weibo's APl does not provide “streams’” like Twitter

 Breadth-first crawl: .
+ Begin with a random user e el
° Crgwl O” messgges by _I_hO_I_ user e, MO

- 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 ferms

2009 40,837 3805
2010 1,376,381 13,157
2011 /7,758,806 67,250
2012 20,253,134 180,681

2013 63,789,097 658,280




IDENTIFYING RELEVANT CONTENT

» Four keyword filters:

“pollution”
° “Oir”
» "breathe”
° HCOU g h 1R
» Two topic model filters (Latent Dirichlet Allocation):
activity )él'temd means it country SEVEre
Ind a II1 oor severe Wg(l)mpanybusmess
pOIIUt breathe city department day mt; "
air
outdoor-Weathe{ﬂsun puﬂg?lt pO Utlonmonthp’aﬁ"t .
time@ ||k eutjfﬁeg ighly ﬂ y Y environmental protection ﬂﬁéutefggfcg”gg
month today ordioary PE.the window junk  environmentBeijing
decrease Y jooease €ar govemment earth
ghﬁlc?r%nal cause " product gjr

- Combined filters: topic + keyword




EXTERNAL VAL

DATION

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

Relationship between pollution levels and weibos
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EXTERNAL VALIDATION

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

170 messages sampled

Relevant to
air quality

A 4

114 messages (67.1%)

First-hand
experience

Request for
action

3 messages (2.6%) 90 messages (79.0%)

Health
concern

Reactive
behavior

27 messages (28.4%) 17 messages (18.9%)




QUALITATIVE EXAMINATION

Not about pollution RERT . FE—RONIEL, FiRPRESUIEZIMN
, ESERRBERURKEFNKR. TIEWEHRER T INET 2
WIONE .

I was tired and fainting. The high price, the urine-scented air,
and the heavy, gray day made the airport bus feel like a cage.
Plus, every meal on the airport bus was curry.

About pollution, not a first- | £5Mi: XIBEFRIENZSERZEENILE. PHRE.
hand experience A foreigner said that this picture shows the serious pollution of
Beijing. The PM value is too high.




QUALITATIVE EXAMINATION

First-hand, reactive SRBEENLS, —EZ[EBHERRESRAEFREFIE.
behavior [ want to go running this evening. However, it is lightly polluted
based on the air pollution index, so | have to stay at home.

First-hand, health concern | Z XFjAEZE . —ER2IERISENXSIBX! LUFHIEO
(+ reactive behavior) 2[4E5%]-

[ start coughing three days ago. It must be caused by the
pollution in Beijing! I will wear a mask when I go outside [sick].




QUALITATIVE EXAMINATION

Request for action

TREZSSREEFESRN, ABEERBRTH!
Don’t wait until the air has already been heavily polluted to
start reducing carbon.




QUALITATIVE EXAMINATION

We annotated a small sample of topical messages

with detailed codes

170 messages sampled

A

y

Relevant to
air quality

114 messages (67.1%)

Request for
action

3 messages (2.6%)

Reactive
behavior

First-hand
experience

90 messages (79.0%)

27 messages (28.4%)

ldeaq: these codes
could be used to
train classifiers!

Health
concern

17 messages (18.9%)




QUALITATIVE EXAMINATION

We annotated a small sample of topical messages

with detailed codes

170 messages sampled

A 4

Relevant to
air quality Labeled as relevant

114 messages (67.1%)

O\

We trained a cascade of
logistic regression classifiers:

1. Relevant to air pollution?
2. Experientiale

Featfures: 1, 2, 3-grams

First-hand

@‘:"”ence Labeled as experiential

messages (79.0%)

Health
concern

%)

17 messages (18.9%)




EXTERNAL VALIDATION

AQ topic 583
PO topic 286
“pollution™ 610
“breathe” 606
“‘cough” 027
AQ+“air” 623
AQ+"pollution” |.703
Classifier 718




RELATED WORK

* Mei S, LiH, 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 tfrend

* 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,
partficularly for areas that do not have existing sensors
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