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Data-Driven Journalism 

• We’re journalists who use data and our own 
analysis to inform our stories. 

• Instead of filing cabinets and midnight 
meetings with deep throat, we have SQL, 
Python and R. 

• We’re not scientists, but sometimes our 
stories spark academic research. 

 

 



OUR WORK: BRIEF EXAMPLES 
What we do is best illustrated by example. 















The Crash of Asiana Flight 214 

• A critical landing guidance system was out of 
commission for maintenance at San Francisco 
International Airport the morning of July 6, 
when Asiana Flight 214 crash landed, killing 
three and injuring more than 180. 

• Could the out-of-service equipment have 
played a role in the crash? 

 



The Data, Take 1 

We contacted the flight-tracking website FlightAware on July 10, and 
they  agreed to give us all of the tracking data they had for three months 
of flights inbound to SFO, which we loaded into a SQL Server database. 
 

The FlightAware Data: 
• 47,481 flights 
• 627,741 rows in the database table. Each row is a “fix” for a specific 

flight, showing its latitude, longitude and altitude at a point in time. 
• Average fixes per flight: 13 ( this is turns out to be a problem) 
• Date Range: 4/15/2013 to 7/11/2013 
 



This flight is clearly a go-around. It descends to 300 feet, then climbs back up. 
The plotted lat-lon points confirm what the table shows. 



Many of the FlightAware flights (like the one below) didn’t have enough fixes for 
us to be comfortable relying on the data for precise counts. We talked to the 
company, and they said it’s the best they have. 



After getting 
frustrated with the 
FlightAware data, 
we found this site, 
where a NASA 
researcher posted 
six months of 2006 
flight-tracking data 
from the Northern 
California TRACON* 
facility he had used 
for a study. This 
data had an 
average of 133 fixes 
per flight. 
 
  

The Data, Take 2 

*TRACONs, or  Terminal Radar Approach Control facilities,  house air traffic controllers who use radar 
displays and radios to guide aircraft approaching and departing airports, generally within a 30- to 50-
mile radius up to 10,000 feet, as well as aircraft that may be flying over that airspace. 



The 2006 TRACON data gives highly detailed flight tracks, with a 
new fix about every five seconds for each flight. 



The Data, Take 3 
The NASA researcher sourced his data to SFO’s noise-abatement office. We 
contacted the office and they told us we would have to contact the FAA. 
 
The FAA said: File a FOIA 
 
We filed FOIA asking for expedited processing due to public safety concerns 
surrounding Asiana crash. The FAA said “No.” 
 
We received the data at the beginning of September: 
 
 

The FAA Northern California TRACON Data: 
• 341,161 Flights 
• 128.9 million fixes for those flights 
• Average fixes per flight: 378 
• Date Range: 7/25/2012 to 7/24/2013 
 



How do you get a computer to spot a go-around? 

We can all look at this sequential list of 
fixes for Aeromexico Flight 664 and 
easily tell that it was about to land, but 
then climbed back up for some reason. 
 
To get a computer to figure out the 
same thing, we have to feed it 
commands that follow that same logic. 
In other words, we have to create an 
algorithm, with a lot of “if-then” 
statements and clearly defined logic. 
 
We wrote our go-around algorithm 
using the scripting language PHP. 
 
 
 



Take one flight’s fixes and order them by the time stamp, then check the altitude 
readings sequentially. If the flight’s altitude history meets our rules, we tag it as a go-
around. 
 
Go-around rules: 
 
• The flight must be above 5,000 feet at some point. (Through trial and error, we 

noticed that some planes that took off and landed in the northern California airspace 
looked like go-arounds to our algorithm, so we added this rule.) set CRUISE = true  

• The flight must descend to at least 2,000 feet at some point after it was at 5,000 feet. 
set APPROACH= true 

• The flight must climb above 3,000 feet at some point after it descended to 2,000 
feet.  

• If (CRUISE = true and APPROACH = true and altitude > 3,000) then GOAROUND = true 
 
We would run the algorithm on all of the flight fixes (several hours of churning), then 
examine the results and tweak the rules when we saw regular flights tagged as go-
arounds.  
 

Flight Rules 



The final PHP script (part of it, anyway) 



Algorithm finds 991 go-arounds. How do we verify them? 
• Use R statistical software to plot the path of each flight tagged as a go-

around and overlay it on a map of San Francisco Bay. 
• Manually page through the 991-page pdf R created and examine each 

flight path. 

Not a go-around. FAA data erroneously gave two separate 
flights the same flight ID. 

Definitely a go-around. This is one of the four Asiana go-
arounds we found during the glideslope outage. 



Other data we used for our investigation: 
 
• A Geographical Information Systems (GIS) map of all of the 

runways in America. 
• National Weather Service database of hourly weather 

readings from SFO. 
• A database of world airlines that included each airlines 

designation code, name and country. 
• Database of FAA aircraft-model identifiers. 
• A database of Notices to Airmen (NOTAMs), which document 

ILS system outages. 



Through a system called Notice to Airmen (NOTAMs for short), airports broadcast 
a variety of status updates, including information about ILS outages. 

SFO Navigation Instrument Landing System 
Runway 29L Out of Service Effective from 
1210260001-1210260500 

SFO Navigation Instrument Landing System 
Runway 19L Out of Service Effective from 
1210260001-1210260500 

• The FAA doesn’t store historical NOTAMs. 
• Instead, we tracked down a New York-based vendor called Bravo Airspace that 

has been collecting them for several years. 



28-L 28-R 

We developed a series of tests to figure 
out which runway each flight was 
approaching. 

Our goal: to count go-arounds by whether 
the ILS system was working or disabled. 

In the end, we hoped to expand the 
analysis to cover other airports. 



Integrity Checks 
We thought we’d figured it all out. And then we began reviewing our 
results. 

Statistically Impossible 
Runway 28L was closed 
for a week after the 
crash. 

After the Asiana crash, investigators shuttered runway 28L for nearly a 
week, during which time, no flights could have landed on that runway. 

But according to our analysis, dozens of flights appeared to be landing on 
the closed runway each day. 

We decided to limit our analysis to 28L and 28R and simply compare the 
rate of go-arounds before the extended outage to the rate after. 



Before the Outage During the Outage 

Non-U.S. carriers executed at 
least 20 go-arounds at or below 
1,000 feet in 5,349 approaches, 
for a rate of 3.7 go-arounds per 
thousand approaches. 

Foreign airlines racked up at 
least 17 go-arounds out of 1,534 
approaches, for a rate of 11.1 
per thousand approaches. 

Domestic carriers executed 2.7 
go-arounds per thousand 
approaches before the outage. 

The go-around rate for domestic 
carriers rose to 4.3 per 
thousand approaches. 
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