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What is Data Science? (Recap last lecture)

Å Data science enables the creation of data products.

Å Using data effectively requires something different from traditional 
statistics.

Å¢ƻŘŀȅΩǎ άōƛƎέ ƛǎ ŎŜǊǘŀƛƴƭȅ ǘƻƳƻǊǊƻǿΩǎ άƳŜŘƛǳƳέ ŀƴŘ ƴŜȄǘ ǿŜŜƪΩǎ 
άǎƳŀƭƭΦέ --¢ƘŜ Ƴƻǎǘ ƳŜŀƴƛƴƎŦǳƭ ŘŜŦƛƴƛǘƛƻƴ LΩǾŜ ƘŜŀǊŘΥ άōƛƎ Řŀǘŀέ ƛǎ 
when the size of the data itself becomes part of the problem. 

Å²Ŝ ŀǊŜ ǘǊȅƛƴƎ ǘƻ ōǳƛƭŘ άƛƴŦƻǊƳŀǘƛƻƴ ǇƭŀǘŦƻǊƳǎέ όǿƛǘƘ !tLǎΣ ǘƻƻƭǎΣ ŀƴŘ 
graphics). 

Å Making data tell its story.

Å The ability to take dataτto be able to understand it, to process it, to 
extract value from it, to visualize it, to communicate itτǘƘŀǘΩǎ ƎƻƛƴƎ 
to be a hugely important skill in the next decades.
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The Fourth Paradigm of Science: 

Data-Driven or Data-Intensive Science

(In Additional Reading Week-2)
Tansley, S., & Tolle, K. M. (Eds.). (2009). The fourth paradigm: 

data-intensive scientific discovery. 
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In the complete book (4th paradigm, 2009) ςchapter 1.
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ІпΥ WƛƳ DǊŀȅΩǎ CƻǳǊǘƘ tŀǊŀŘƛƎƳ

Å ²Ƙƻ ƛǎ WƛƳ DǊŀȅΚ όǿƻǊƪ ŀǘ L.aΣ 59/ΣΧaƛŎǊƻǎƻŦǘ ƛƴ 
1995). SQL relational databases, TerraServer-USA,  
http://en.wikipedia.org/wiki/Jim_Gray_(computer_scien
tist)

Å Lost at sea, Jan 28, 2007.

Å Paper written by Clifford Lynch (director of the Coalition 
for Networked Information (CNI).

Å DǊŀȅΩǎ ǇŀǊŀŘƛƎƳ Ƨƻƛƴǎ ǘƘŜ ŎƭŀǎǎƛŎ ǇŀƛǊ ƻŦ ƻǇǇƻǎŜŘ ōǳǘ 
mutually supporting the second scientific paradigms: 
theory and experimentation . The third paradigmτthat 
of large-scale computationalsimulation (3)τemerged 
through the work of John von Neumann and others in 
the mid-20th century.

Å Who is John von Neumann ? (Father of Computing, a 
computer architecture ςCPU, Storage, Input, Outputs)

Å http://en.wikipedia.org/wiki/John_von_Neumann
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DǊŀȅΩǎ CƻǳǊǘƘ tŀǊŀŘƛƎƳΥ 5ŀǘŀ-intensive Science 
(Not Data-ŘǊƛǾŜƴ Χ ²ƘȅΚύ
Å The scientific record is intended to do a number of things. First and 

foremost, it is intended to communicatefindings, hypotheses, and 
insights from one person to another, across space and across time.

Å Reproducibilityof scientific results.

Å The output of simulations and experiments became large and complex 
datasets that could only be summarized, rather than fully documented, 
in traditional publications.

Å The data-intensivecomputing paradigm: data and software must be 
integral parts of the recordτ

Å With computational tools that allow scientists to move beyond the 
paper to engage the underlying science and data much more effectively 
and to move from paper to paper, or between paper and reference data 
collection.

Å --Linkage to eScienceand Cyberinfrastructure(to host and archive very 
large scientific data sets and computational models.
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WHY NOW?  (When is the starting of the data-intensive 
science?)  

Å The invention of computers -Ą 3rd paradigm  (ENIAC ς1946)

Å The invention of Internet, World Wide Web, and Wireless communication 
Ą 4th paradigm

Å Internet Ą 1987 (TCP/IP protocol)

Å WWW Ą 1992 (HTTP protocol) 

Å Wireless Communication (Wi-Fi) Ą 1999 (IEEE 802.11a)

Å Wireless 3G (GSM, UMTS, and CDMA2000) Ą 2001 or 2002  

Å Smart Phones Ą 2007  (iPhone and Android phone).

Å Wireless 4G (LTE) Ą 2009  

Å The significant progress of computer storage, hardware, and software.
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Google Flu Trend  https://www.google.org/flutrends/us/#US

Å Video Link Here:   https://www.youtube.com/watch?v=6111nS66Dpk

Big Data Production Example:
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Google Trend Exercise (15 mins):

Å Use the Web Browser to open:  https://www.google.com/trends/

Å/ƻƳǇŀǊŜ ǘƘŜ ǎŜŀǊŎƘ ǊŜǎǳƭǘ ŦƻǊ ά.ƛƎ 5ŀǘŀέ ŀƴŘ άDŜƻƎǊŀǇƘȅέΦ ²ƘŀǘΩǎ 
their trends?  And Seasonal Patterns? 

Å Choose two comparable termsand use Google Trend to compare their 
results.  What are your finding? 

Å²Ƙŀǘ ŀǊŜ ǘƘŜ άǎǘǊŜƴƎǘƘέ ƻŦ DƻƻƎƭŜ ¢ǊŜƴŘΚ

Å What are the potential problems and errors of Google Trend?

Å²Ƙŀǘ ŀǊŜ ǘƘŜ άǿŜŀƪƴŜǎǎέ ƻŦ DƻƻƎƭŜ ¢ǊŜƴŘΚ
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Big Data Category (Tsou, 2015).

Social web data:  social media services (Twitter, Flickr, Snapchat, YouTube, 

Foursquare, etc.), online forums, online video games, web blogs, and other web 

data. 

Health data: electronic medical records (EMR) from hospitals and health 

centers, cancer registry data, disease outbreak tracking and epidemiology data.

Business and commercial data: credit card transactions, online business 

reviews (such as Yelp and Amazon reviews), supermarket membership records, 

shopping mall transaction records, credit card fraud examination data, enterprise 

management data, and marketing analysis data. GOOGLE TREND DATA?

Transportation and human traffic data: GPS tracks (from taxi, buses, 

Uber, bike sharing programs, and mobile phones), traffic censor data (from 

subways, trolleys, buses, bike lanes, highways), connected vehicles (V2V, GPS 

tracks), and mobile phone data (from data transmission records and cellular 

network data). 

Scientific research data include earthquakes sensors, weather sensors, 

satellite images, crowd sourcing data for biodiversity research (iNaturalist), 

volunteered geographic information, and census data. 

Different data have different collection methods and APIs.
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Big Data Types - 1 (in U.S.)

Å Public Domain Data (Free cost and Free use)

ï Census Data (limit to census tracks). http://www.census.gov/data.html

ï National Spatial Data Infrastructure). https://www.geoplatform.gov/

ï Open Data and Open Government (2013): https://www.data.gov/
https://www.whitehouse.gov/open

ï Voting Records (San Diego County Registrar of Voters 
http://www.sdvote.com/content/rov/en/reportquery.html

Å Free Cost Data (not necessary public domain ςlimited use)

ï Public Twitter Data APIs (Stream-API or Search API). Users can download, but can not 
share the downloaded data to others (in database format). (Data are still owned by 
Twitter).

ï Other Social Media or Web Services Data collected via APIs (similar to Twitter).

ï Google Search Engine Results and Google Trend.

ï (Data are collectable, but no allowed legally ςsuch as YikYakData. 
https:// en.wikipedia.org/wiki/Yik_Yak).  (Shutdown in April 28, 2017). 

ï{ƻƳŜ 5ŀǘŀ ǿƛƭƭ ǊŜǉǳƛǊŜ ǎǇŜŎƛŀƭƛȊŜŘ ǇǊƻƎǊŀƳǎ ƻǊ άǿŜō ŎǊŀǿƭŜǊǎέ ǘƻ ŎƻƭƭŜŎǘΦ

ï (AWeb crawleris anInternet botwhich systematically browses theWorld Wide Web, 
cited from Wikipedia).
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Big Data Types ς2  (in U.S.)

Å Purchasable Data (private or value-added)

ï Twitter Firehose (GNIP ςonly for very specific partners ):  
http://support.gnip.com/apis/firehose/overview.html

ï Twitter PowerTrackAPI (GNIP): search for historical tweets (estimated cost: $1000 for 
100,000 tweets) ςexpensive? 

ï AirSage(CDR data ςcell phone data): www.airsage.com/

ï ESRI Tapestry Data (combine American Community Survey (ACS) data and other 
business data ςvalue added data). http://www.esri.com/landing-pages/tapestry

ï Business Data: MLS (multiple listing service ςfor real estate), others?

Å Governmental-protected Data

ï Cancer Registry Data (need to apply for and require IRB approval).

ï Census Data: non-public Census microdata(at Federal Statistical Research Data 
Centers): California Census Research Data Center: http://www.ccrdc.ucla.edu/

Å Private-own Data (not purchasable). 

ï Business Data: Zillow is an online real estate database company (http://zillow.com ). 

ï Electronic medical records (EMR) in hospitals or health insurance companies.

ï Facebook Data (non public posts).

ï Uber Data

ï Amazon Transaction Data
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Social Media Data via API (Application Programming Interface):

What is an API? A set of data communication protocols and formats to allow 
computer programs or applications to request or provide data products. (modified 
from wikipediaŀƴŘ ƻǘƘŜǊǎΩ ŘŜŦƛƴƛǘƛƻƴύΦ

-- like a Power Plug -- receiving data automatically ςrequired different formats.

Å Twitter REST / Search APIs: https://dev.twitter.com/rest/public/search

ï RESTful API (representational state transfer) using HTTP (get, post, put, delete) and 
URI. Popular data format is JSON (JavaScript Object Notation)or XML.  (One request 
each time, not continue, it can collect historical tweets back to 7 or 9 days). 

Å Twitter Streaming APIs:  https://dev.twitter.com/streaming/overviewReal-time 
data update and stream. Can not request historical tweets. 

ï Public streams (usually with the limitation of 1% data).

Å{ǘǊŜŀƳƛƴƎ !tLǎ Ŏŀƴ ǳǎŜ άƪŜȅǿƻǊŘǎέ ƻǊ άōƻǳƴŘƛƴƎ ōƻȄέ ǘƻ ǎŜŀǊŎƘ ςbut it can 
not use both together!

ï¦ǎŜǊ ǎǘǊŜŀƳǎ όŦǊƻƳ ŀ ǎƛƴƎƭŜ ǳǎŜǊΩǎ ǘǿŜŜǘǎύ

ï Site streams (connect to multiple users).

Collecting Social Web Data
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Why Choose Twitter?

80% academic researchers are using Twitter APIs to get their social media data.

1. Free and Open Access Data from APIs (you can write a program in your desktop 
to download Twitter data (tweets) automatically).  But the free APIs has the 1% 
data limit.  

2. LargeUser Base (+500 million users) and very popular in U.S., Europe, and 
Japan. But not in China, Taiwan, and Korea (China has a similar platform called 
άWeiboέύΦ

3. Easy to program in Python or PHP (Tweepy, TwitterSearch, etc.). Many available 
API libraries to use now.

4. Historical data and 100% data can be purchased from Twitter (but very 
expensive).

5. Rich [Metadata] tags in each tweet (time stamp, user, follower, platform, time 
zone, text, URL, Retweet, language, devices).

Other possible social media APIs:  Flickr, Instagram, Foursquare, Yelp, YouTube.
Why not Facebook? (Facebook Graph APIs are VERY LIMITED and PROTECTIVE. No 
Public data feedύΦ  ¸ƻǳ ƴŜŜŘ ǘƻ ƘŀǾŜ άƛƴǘŜǊƴŀƭ ŎƻƴƴŜŎǘƛƻƴǎέ ǘƻ CŀŎŜōƻƻƪ ǎǘŀŦŦ ǘƻ 
conduct research.
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Twitter REST / Search APIs

(Example: SMART dashboard)

Twitter Streaming APIs

όǳǎƛƴƎ tȅǘƘƻƴΩǎ Tweepylibrary: 
StreamListener)

(Example: GeoViewerdashboard)

Search APIs vs Streaming APIs

Image source: 
https://dev.twitter.com/streaming/overview
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The Internet Archive: 
https://archive.org/details/twitterstream?sort=-date

https://archive.org/details/twitterstream?sort=-date


Social Media API - HDMA Github

HDMA Github- Social Media APIs: 

https://github.com/HDMA-SDSU/HDMA-SocialMediaAPI

ÅFlickr and Four Square API demos: 
http://vision.sdsu.edu/ychuang/Flickr_InstagramAPI/socialMedia_API.html
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Other Social Web Data

ÅOnline Forum

ïPublic online forum: https://www.patientslikeme.com/other 
examples? 

Åhttps://csn.cancer.org/forum, 

Åhttps://www.blogforacure.com/

ïPrivateonline forum (need passwords): Facebook Closed 
Group. Members only forum (political groups, or others).

ïUse Web Scraper to collect data (web harvesting). Potential 
legal issues.  https://en.wikipedia.org/wiki/Web_scraping
(Google Search Engine is a web scraper?).
ÅExample:  Python with BeautifuSoup4. 

https://www.crummy.com/software/BeautifulSoup/bs4/doc/

Åhttps://www.import.io/

Åhttp://scrapy.org/ (opensource)
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Other Social Web Data

Å Web search engines (and their APIs)

ïGoogle Search Engine: Google Custom Search
(https://developers.google.com/custom-search/) is the current API 
recommended by Google for web search. This API allows 100 results for 
every inquiry. Google custom search lists a number of options which 
allow developers to customize their search settings. 

ïBing (Microsoft) Search Engine: Bing Search APIhas been moved to 
Microsoft Azure Market recently as an integral part of Microsoft online 
service. Bing Search API can return 1,000 results at maximum.It also 
requires authentication, similar to Google Search API. The only 
difference, though, is that given a language Bing Search API requires 
users to specify the region to retrieve search results. Bing Search API 
provides 58 language-region pairs. 

ïYahoo Search Engine: Yahoo BOSS APIs were discontinued on March 31, 
2016. 
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9ȄŀƳǇƭŜǎ ƻŦ ²Ŝō {ŜŀǊŎƘ 9ƴƎƛƴŜ !tL ǊŜǎǳƭǘǎ ό{ŜŀǊŎƘ ŦƻǊ άhōŀƳŀŎŀǊŜέ ƛƴ DƻƻƎƭŜύ
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Å Electronic medical records (EMR):  https://www.healthit.gov/providers-
professionals/electronic-medical-records-emr άAn electronic medical record (EMR) is a 
digital version of a paper chart that contains all of a ǇŀǘƛŜƴǘΩǎ ƳŜŘƛŎŀƭ ƘƛǎǘƻǊȅ from one 
practiceΦ !ƴ 9aw ƛǎ Ƴƻǎǘƭȅ ǳǎŜŘ ōȅ ǇǊƻǾƛŘŜǊǎ ŦƻǊ ŘƛŀƎƴƻǎƛǎ ŀƴŘ ǘǊŜŀǘƳŜƴǘΦέ

(EHR : Electronic Health Record ςsimilar to EMR, but more advanced, integrated ςlink to 
individuals rather than a provider).

EMR can provide longitudinal electronic record of patient health information. But EMR data 
collected for clinical and billing purposes, NOTfor research purpose.  (challenges: in/out 
migration, errors, ambiguities, omissions, biases.

Å NextGenHealth Information System:  https://www.nextgen.com/

Å https://en.wikipedia.org/wiki/NextGen_Healthcare_Information_Systems

Å Personal health records (PHR):ά! ǇŜǊǎƻƴŀƭ ƘŜŀƭǘƘ ǊŜŎƻǊŘ όtIwύ ƛǎ ŀƴ ŜƭŜŎǘǊƻƴƛŎ ŀǇǇƭƛŎŀǘƛƻƴ 
used by patients to maintain and manage their health information in a private, secure, and 
confidential environment.έ https://www.healthit.gov/providers-professionals/faqs/what-
personal-health-record (Managed by Patients, rather than providers).  Early example: 
Google Health ςdiscontinued on 2012.  WHY?).  

ïaƛŎǊƻǎƻŦǘ IŜŀƭǘƘ±ŀǳƭǘΣ !ǇǇƭŜΩǎ IŜŀƭǘƘ ŀƴŘ HealthKit, Dossia(open source).

ï http://dossia.com/products/health-manager.html#overview-video (watch video)

ï https://www.youtube.com/watch?v=nRc87EwsSgI(HealthVault  5 mins)

Collecting Health Data
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Internet Citation: Sample Medical Record: Monica Latte. Content last 
reviewed May 2013. Agency for Healthcare Research and Quality, Rockville, 
MD. http://www.ahrq.gov/professionals/prevention-chronic-
care/improve/system/pfhandbook/mod8appbmonicalatte.html

Sample Electronic Medical Record
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Mobile Health App (S Health) and Personal Health Records
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https://www.nextgen.com/Electronic-Health-
Records-EHR
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Cancer Registry Data and Disease Outbreak Monitor

Cancer Registry Data:

ï CDC National Program of Cancer Registries (NPCR): 
https://www.cdc.gov/cancer/npcr/in all 50 states.

ï SEER (NCI Surveillance, Epidemiology, and End Results Program). 
http://seer.cancer.gov/

ï California Cancer Registry: http://www.ccrcal.org/

ï San Diego County Live Well Data Portal: https://data.livewellsd.org/

Disease Outbreak and Epidemiology Data:

ï CDC Flu Outbreak Monitoring: 
http://www.cdc.gov/flu/weekly/fluactivitysurv.htm

ï WHO Disease Outbreak News (DONs): http://www.who.int/csr/don/en/

ï HealthMap (Boston, Dr. John Brownstein) http://www.healthmap.org/en/

ï Vaccine-Preventable Outbreaks (Laurie Garrett) : 
http://www.cfr.org/interactives/GH_Vaccine_Map/index.html#map

ï SMART dashboard Flu Monitoring: http://vision.sdsu.edu/hdma/smart/flu2
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CDC Flu View

http://gis.cdc.gov/grasp/fluview/fluportaldashboard.html
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What are the differences 
between the two web maps?
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Business Data:

Å Credit card transactions (credit score): three major credit bureaus
: Experian, TransUnion, andEquifax. 

ïExperian's principal lines of business are credit services, marketing 
services, decision analytics and consumer services.The company 
collects information on people, businesses, motor vehicles and 
insurance. It also collects 'lifestyle' data from on- and off-line surveys.)

ï Equifax has operated primarily in the business-to-business sector, 
selling consumer credit and insurance reports and related analytics to 
businesses in a range of industries  (cited from Wikipedia).

ïYelp Review and Amazon Review: Yelp develops and publishcrowd-
sourcedreviews about local businesses (¸ŜƭǇ !tLǎ ŘƻƴΩǘ ǇǊƻǾƛŘŜ ǊŜǾƛŜǿ 
contents, just the individual business infoand the summarized ranks.

ïLocuAPI: https://dev.locu.com/documentation/

Collecting Business Data - 1
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ESRI  Business Analytics Online (BAO): Require ArcGIS online accounts 
and BAO subscription:  http://www.esri.com/software/businessanalyst

https://bao.arcgis.com/esriBAO/login/

Collecting Business Data -2 
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Transportation Data:

Å Public NYC Taxicab Database: 
http://www.nyc.gov/html/tlc/html/about/trip_record_data.shtml (Many 
transportation research papers have used this great datasets). 

Å NYC Open Data: https://data.cityofnewyork.us/data?cat=transportation
(including NYC Subway Entrances).

Å Bike Share Data:  Capital Bikeshare(Washington DC): 
http://www.capitalbikeshare.com/system-data(need to install Silverlight). 

Å San Diego Traffic volumes: 
http://data.sandiego.gov/search/field_topic/transportation-611

Å CDR data (Call detail record): 
https://en.wikipedia.org/wiki/Call_detail_record

ïAirSage:  http://www.airsage.com/

ïMobile Phone flow maps: http://www.worldpop.org.uk/ebola/

ïOpen Big Data: https://dandelion.eu/datamine/open-big-data/

Å Bike Map: https://bikemaps.org/

Collecting Transportation Data
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Public NYC Taxicab Database

File size is very big
(One month: 1.6GB)
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Connected Vehicle (CV) data

https:// www.its.dot.gov/cv_basics/images/cv_basics_car_viewLarger.png

https://www.its.dot.gov/cv_basics/images/cv_basics_car_viewLarger.png


Å Vehicle-to-vehicle (V2V): Bi-
directional information sharing 
between vehicles 

Å Vehicle-to-infrastructure (V2I):Bi-
directional information sharing 
between a vehicle and the roadway 

Å V2X (vehicle-to-everything): Bi-
directional information sharing 
between a vehicle and X 
(pedestrians, cyclists, trains, etc.)

Å Dedicated short-range 
communications (DSRC)

ïLow-latency, robust, secure 
information (<.5 s latencies)

ïShort range (< 300 meters)
Image provided by Leslie Harwood, Virginia 
Tech Transportation Institute

WHO wants to share their vehicle information?



Analyzing the Aggressive Driving (Speeding) Behaviors

SAFE-D (2018).  Big Data Visualization and Spatiotemporal Modeling of Aggressive Driving: 

URL: https://www.vtti.vt.edu/utc/safe-d/index.php/projects/big-data-visualization-and-

spatiotemporal-modeling-of-aggressive-driving/

https://www.vtti.vt.edu/utc/safe-d/index.php/projects/big-data-visualization-and-spatiotemporal-modeling-of-aggressive-driving/


²!½9 ƛǎ ŀ άŎǊƻǿŘ-ǎƻǳǊŎƛƴƎέ Dt{ ƴŀǾƛƎŀǘƛƻƴ 
software app.
https://wiki.waze.com/wiki/Connected_Citizens
_Program

https://wiki.waze.com/wiki/Connected_Citizens_Program


Waze Alerts

Waze Jams

Real-time Traffic Update from WAZE API.



Waze APIs Data Collection 
(Within San Diego County)

Title Type Data Format

Alert ROAD_CLOSED Point

WEATHERHAZARD Point

JAM Point

Accident Point

JAM NONE Line

Chart 1- Shows the two different types of titles there corresponding types

and data formats.



Dataset -

spmd_bsm_p1_20130415_01GB

ÅData Size: 91.0 MB

ÅNumber of data: 500,000 observations, 24 attributes

ÅFeature Selection: Focus on latitude, longitude, speed, heading, 
yawrate, and confidence for visualization.

Field Name Description

Speed Vehicle speed.

Heading Vehicle heading/direction.

Yawrate Vehicle yaw rate.

Confidence Signals the accuracy and non-steady state and steady state of 

curvature estimate. In steady state (straight roadways or curves 

with constant radius of curvature), a high confidence value is 

reported.



Frequency of speed



speed at different location



Telecom Data (CDR and SMS)

tsou



ZiliangZhao, Shih-Lung Shaw, Yang Xu, Feng Lu, JieChen & Ling Yin (2016)
Understanding the bias of call detail records in human mobility research, International 
Journal of Geographical Information Science, 30:9, 1738-1762, DOI: 
10.1080/13658816.2015.1137298

CDR  Records

tsou



http://BikeMaps.org

tsou

http://bikemaps.org/


Scientific Research Data

Å Socioeconomic Data:

ïCensus Data and American Community Survey (ACS). 
https://www.census.gov/programs-surveys/acs/

ïSurvey Data: National Center for Health Statistics 
https://www.cdc.gov/nchs/

Å Censor Network Data:

ïWeather Data: U.S. National Weather Services (GIS Data portal) 
http://www.weather.gov/ , http://www.nws.noaa.gov/gis/(resolution  5km 
x 5km).

ïEarthquake Data (U.S. Geological Survey) 
http://earthquake.usgs.gov/earthquakes/feed/v1.0/geojson.php

ïSatellite Images (MODIS data for wildfire monitoring). 
http://activefiremaps.fs.fed.us/index.php

Å Citizen Science Data

ïeBird: http://ebird.org/ebird/explore

ï iNaturalist.org  http://www.inaturalist.org/ (BioBlizevent)

Collecting Scientific Research Data

tsou

https://www.census.gov/programs-surveys/acs/
https://www.cdc.gov/nchs/
http://www.weather.gov/
http://www.nws.noaa.gov/gis/
http://earthquake.usgs.gov/earthquakes/feed/v1.0/geojson.php
http://activefiremaps.fs.fed.us/index.php
http://ebird.org/ebird/explore
http://www.inaturalist.org/


USGS Earthquake  GeoJSONfeeds (every 5 mins)

tsou



http://activefiremaps.fs.fed.us/index.php

tsou

http://activefiremaps.fs.fed.us/index.php


eBirdHotspots
http://ebird.org/ebird/hotspots#

tsou


