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Motivation
Some airline flights arrive early. Others arrive late. Sometimes, only 
minutes are gained or lost. In other cases, flights arrive hours or even 
days later than planned. Where do people gain life time and where do 
they lose it? Why do some airports act as sources of life time while 
others act as sinks?

Data
The data used here covers 123,534,969 flights operated by large air 
carriers between October 1987 and April 2008 within the United States 
of America. Original flight data was released by the Research and 
Innovative Technology Administration’s Bureau of Transportation 
Statistics.  Original airport information was taken from the Federal 
Aviation Administration.  Both datasets were further prepared by the 
organizers of Data Exposition 2009 [1].

Of the 123 million flights, 2,303,324 (1.9%) flights were canceled; 
770,888 (0.6%) flights arrived thirty or more minutes early; and 5,633,421 
(4.6%) flights arrived sixty or more minutes late. The focus here is on the 
latter two sets of flights. The data was aggregated by origin and by 
destination airport resulting in 351 U.S. airports.

Directed networks were constructed from airport-to-airport flight data.  
Edges were omitted where no flights traveled between the two airports.  
The comparatively few flights to and from the associated states of the 
U.S. in the far Pacific were also omitted.

Visualization
The four network maps summarize more than six million flights that 
arrived either thirty or more minutes early (top two maps) or sixty or more 
minutes late (bottom two maps).  Because of the highly reciprocal and 
dense edges of both networks, westward flights are isolated to be shown 
on the left and eastward flights on the right.

Nodes are area size coded by total incoming traffic and colored by the 
proportion of those flights that arrived early (or late, respectively). Edges 
are sized (in width) by total traffic and colored by the proportion of those 
flights that arrived early (or late, respectively).  For both nodes and 
edges, black coloring shows low proportions and white coloring shows 
high proportions. All nodes have a white outline.

The tables shown near each network list the top five airport-airport 
routes by proportion of flights arriving early or flights arriving late in the 
eastward or westward direction. These lists have been restricted to 
routes among the top 50 airports by total incoming traffic and routes with 
over 100,000 flights.

References
[1]  Wickham, Hadley. “Data expo 09.  ASA Statistics Computing and     
      Graphics.” ASA Sections on: Statistical Computing and Statistical 
      Graphics.  Dec. 3, 2010. 
      http://stat-computing.org/dataexpo/2009/the-data.html

LAX to JFK
SFO to JFK
LAX to ORD
SFO to ORD
ORD to EWR

3.6%
3.1%
1.4%

1.35%
1.2%

155,991
105,628
189,419
136,079
203,736

Percentage Early Total FlightsRoute
JFK to SFO
JFK to LAX

LGA to DFW
ORD to LAX
ORD to SFO

6.9%
6.1%
4.7%
2.5%
2.4%

104,253
155,248
117,227
189,952
133,741

Percentage Early Total FlightsRoute

ORD to EWR
ATL to EWR
ORD to BOS
ORD to LGA
ORD to PHL

10.3%
9.7%
8.4%
8.2%
8.1%

203,736
147,879
163,532
229,657
164,912

Percentage Late Total FlightsRoute
PHX to SFO
EWR to ORD
LAS to SFO
EWR to ATL
BOS to EWR

9.1%
8.7%
8.6%
8.5%
8.3%

105,663
210,999
105,556
147,390
144,606

Percentage Late Total FlightsRoute

Acknowledgments
This map was created for the Viszards session organized by Vladimir Batagelj at 
the INSNA International Network Conference Sunbelt 2011.  The datasets were 
acquired by the organizers of the Data Exposition poster session at the Joint 
Statistical Meetings of 2009.  Data manipulation using SQLite. Geographic 
network layout using the Sci2 Tool (http://sci2.cns.iu.edu) and the graph 
visualization toolkit GUESS (http://graphexploration.cond.org).

This work is funded by a National Institutes of Health R21DA024259 award and 
the Cyberinfrastructure for Network Science Center at Indiana University.

Node Color - Proportion of Early Arrivals

0% 7.9%

Edge Color - Proportion of Early Arrivals

0% 100%

Node Color - Proportion of Late Arrivals

0% 16.1%

Edge Color - Proportion of Late Arrivals

0% 100%

Node Size - Number of Incoming Flights

1 6,638,035

Going East

Airports by Proportion of Early and Late Arrivals

Each airport is shown as a circle positioned according to the proportion of incoming flights that arrived early (x-axis) 
and the proportion of incoming flights that arrived late (y-axis).  Each is area sized by total incoming traffic.  The top 
25 airports by number of incoming flights are labeled with their International Air Transport Association airport code.  
Airports toward the top and the right like PHX and LAX are sources of life time.  Airports toward the bottom and the 
left like LGA and ORD are sinks of life time.
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