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Networks of US flight delays 1987-2008

This year Viszards’ data are networks of US flight delays 1987-2008.
We ”borrowed” the data from Data Expo 2009
http://stat-computing.org/dataexpo/2009/

Data expo ‘09

The data comes originally from RITA where it is described in detail. You can download the data
there, or from the bzipped csv files listed below. These files have derivable variables removed,
are packaged in yearly chunks and have been more heavily compressed than the originals.

Download individual years:

1987, 1988, 1989, 1990, 1991, 1992, 1993, 1994, 1995, 1996, 1997, 1998, 1999, 2000, 2001,
2002, 2003, 2004, 2005, 2006, 2007, 2008

Keep in touch

If you download the data, please also subscribe to the data expo mailing list, so we can keep
you up to date with any changes to the data:

Email:  Subscribe

Variable descriptions

Name Description
1 Year 1987-2008
2 Month 1-12
3 DayofMonth 1-31
4 DayOfWeek 1 (Monday) - 7 (Sunday)
5 DepTime actual departure time (local, hhmm)
6 CRSDepTime scheduled departure time (local, hhmm)
7 ArrTime actual arrival time (local, hhmm)
8 CRSArrTime scheduled arrival time (local, hhmm)
9 UniqueCarrier unique carrier code
10 FlightNum flight number
11 TailNum plane tail number
12 ActualElapsedTime in minutes
13 CRSElapsedTime in minutes
14 AirTime in minutes
15 ArrDelay arrival delay, in minutes
16 DepDelay departure delay, in minutes
17 Origin origin IATA airport code
18 Dest destination IATA airport code
19 Distance in miles
20 TaxiIn taxi in time, in minutes
21 TaxiOut taxi out time in minutes
22 Cancelled was the flight cancelled?
23 CancellationCode reason for cancellation (A = carrier, B = weather, C = NAS, D =

security)
24 Diverted 1 = yes, 0 = no
25 CarrierDelay in minutes
26 WeatherDelay in minutes
27 NASDelay in minutes
28 SecurityDelay in minutes
29 LateAircraftDelay in minutes

ASA Sections on: [ Computing, Graphics ]
[ Awards, Data expo, Video library ]

[ Events, News, Newsletter ]

 Search

© 2011. Email webmaster

Data expo 09

Posters & results

Competition description

Download the data

Supplemental data
sources

Using a database

Intro to command line
tools

The data. Data expo 09. ASA Statistics Computing and Graphics http://stat-computing.org/dataexpo/2009/the-data.html

1 of 1 10.2.2011 5:19

The visualizations proposed for Data Expo 2009 didn’t deal with the
relational aspects of the data.
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The data. Data expo 09. ASA Statistics Computing and Graphics http://stat-computing.org/dataexpo/2009/the-data.html

1 of 1 10.2.2011 5:19

1987 1311826
1988 5202096
1989 5041200
1990 5270893
1991 5076925
1992 5092157
1993 5070501
1994 5180048
1995 5327435
1996 5351983
1997 5411843
1998 5384721
1999 5527884
2000 5683047
2001 5967780
2002 5271359
2003 6488540
2004 7129270
2005 7140596
2006 7141922
2007 7453215
2008 7009728

total: 123534969
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The flight was canceled

The first place at the Data Expo 2009 was awarded to the poster Congestion in

the sky: Visualising domestic airline traffic with SAS by Rick Wicklin and

Robert Allison, SAS Institute.

overview

Congestion in the Sky ✈ Visualizing Domestic Airline Traffic with SAS® Software Rick Wicklin, SAS Institute
Robert Allison, SAS Institute

The Data
Twenty years of data (120 million observations) on 
commercial domestic flights in the United States. 

Variables

•  Dates: day of week, date, month, year 

•  Arrival and departure times: actual and scheduled

•  Flight times: actual and scheduled

•  �Origin and destination: airport code, latitude, 
longitude

•  Carrier: American, Aloha Air, …, United, US Air

Data are from the Research and Innovative Technology  
Administration (RITA) which coordinates the U.S. Department  
of Transportation research programs 

Goals 
•  �Summarize data by time periods, airport,  

and carrier

•  Temporal effects 
�	 ■  �Are some time periods more prone to delays  

than others?

	 ■  �Relationships between delays and
	 Seasonal factors: winter, summer, holidays
	 Weather factors: �blizzards and severe weather
	 Daily factors: time of day, day of week

•  Spatial effects
	 ■  ��Are some airports more prone to delays than others?

	 ■  ��Are there differences between flying into an airport  
and flying out?

•  Carrier effects
	 ■  �Are some carriers more prone to delays than others?

Lessons Learned:  
Tips for Travelers
•  Avoid flying during holidays and summer

•  Fly in April, May, and September

•  Watch the weather!

•  �Avoid airports (Newark, JFK, Chicago,…)  
with consistent delays

•  �Use carriers (Aloha, Hawaiian, Southwest,…)  
with superior on-time performance

•  Fly early in the day

•  Avoid flights that depart between 5 and 7 p.m.

SUMMERS ARE BAD 
TIMES TO FLY

HOLIDAYS ARE BAD  
TIMES TO FLY

WINTER ENDS IN APRIL SEPTEMBER AND OCTOBER 
ARE GREAT TIMES TO FLY!

WINTER LEADS TO 
CANCELLATIONS

AVOID CANCELLATIONS –  
FLY IN SEPTEMBER/ OCTOBER OR APRIL/MAY
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Temporal effectS

WEEKLY CYCLES
Few Flights: Sundays and Saturdays
Most Flights: Mondays, Thursdays,  
and Fridays 

FEWER FLIGHTS ON HOLIDAYS

WEEKLY CYCLES

SOME YEARS (1991–94, 2002–2003) 
HAD SIGNIFICANTLY FEWER DELAYS 
THAN OTHER YEARS (2000, 2006–2008)

MULTIPLE COMPARISON 
OF MEANS SHOWS 
SIGNIFICANT 
DIFFERENCES BETWEEN 
CERTAIN YEARS

HISTORICAL COMPARISONS

spatial effectS

Click on 
Chicago 
O’Hare 
(ORD)

DELAY PROFILES
For each carrier, fit a smoother to the plot of Arrival Delay vs. Scheduled Departure 

Similar profiles for most airports

Typical Delay 

E
xp
e
ct
e
d
 D
e
la
y
 

0 

Early morning: 

Few delays 

Late morning: 

Increasing delays 

5–7pm: 

Peak delays 

Late night: 

Decreasing delays 

TYPICAL DELAY

CARRIER effectS

SEPTEMBER 2008 –  
FLIGHTS ELIMINATED DUE TO ECONOMIC RECESSION

Seattle:  
less likely to be delayed flying out than flying in

Chicago O’Hare:  
less likely to be delayed flying in than flying out

Detroit:  
the median delay is shorter flying in

San Francisco:  
the median delay is shorter flying out

For each airport and each year, compute:
•  The percentage of flights delayed at least 15 minutes for both inbound (arriving) and outbound (departing) flights

•  The median delay for those flights

Good and bad airports:
• �Consistent delays at 

Newark, JFK, Chicago
• �Salt Lake City, Dallas 

Love, and Memphis are 
consistently good

LONGER DELAYS IN SUMMER LONGER DELAYS DURING HOLIDAYS

The “Valentine Day Blizzard” of 2007 is clearly visible in the delays  
of carriers that fly mid-Atlantic and Northeast routes.

Southwest (WN) 
and some regional 
carriers are also 
mostly on-time

SHORTER DELAYS IN THE FALL

ALOHA (AQ) AND 
HAWAIIAN (HA) SHOW 
SUPERIOR ON-TIME 
PERFORMANCE

V. Batagelj etal. Viszards XXXI



Viszards XXXI

V. Batagelj
etal.

The data

Some results

The flight was canceled

On Sunday, 6 Februray 2011 the flight DL 5379: PITTSBURGH PIT 9:36 -

ATLANTA ATL 11:30 was canceled. Go, Steelers, go!!!

V. Batagelj etal. Viszards XXXI
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Number of flights per month by companies
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Clustering of airports

Pajek - shadow [0.00,1.00]
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Geographical view on clusters
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The data

Some results

Line cut for number of flights at 200000

ABQ

ANC

ATL

AUS

BOS

BUR

CLE

CLT

CVG

DAL

DCA

DEN

DFW

DTW

EWR

HNL

HOU

IAH

JFK

LAS

LAX

LGA

MCI

MCO
MDW

MEM

MIA
MSP

MSY

OAK

ONT

ORD

PDX

PHL

PHX

PIT

SAN

SAT

SEA

SFO

SJC

SLC

SMF

STL

TPA

Pajek

V. Batagelj etal. Viszards XXXI



Viszards XXXI

V. Batagelj
etal.

The data

Some results

S-core for number of flights at 1M

ABQ

ATL

AUS

BDL

BNA

BOS

BUR

BWI

CLE

CLT

CMH

CVG

DAL

DCA

DEN

DFW

DTW

EWR

FLL

HOU

IAD

IAH

IND

JFK

LAS

LAX

LGA

MCI

MCO
MDW

MEM

MIA
MSP

MSY

OAK

ONT

ORD

PBI

PDX

PHL

PHX

PIT

RDU

SAN

SAT

SEA

SFO

SJC

SLC

SMF

SNA

STL

TPA

Pajek

V. Batagelj etal. Viszards XXXI



Viszards XXXI

V. Batagelj
etal.

The data

Some results

Monthly average arrival delay / Distance

V. Batagelj etal. Viszards XXXI



Viszards XXXI

V. Batagelj
etal.

The data

Some results

Density of the monthly average arrival delay

0 500 1000 1500

0.
00

0.
02

0.
04

0.
06

0.
08

Density of monthly average delays

N = 1181339   Bandwidth = 0.6054

D
en

si
ty

average delay = 23.88 min

V. Batagelj etal. Viszards XXXI



Viszards XXXI

V. Batagelj
etal.

The data

Some results

Monthly average delays over 1h in 2008

ABE

ABQ

ALB

ASE

ATL

ATW

AUS

AVL

AVP

AZO
BDL

BGR

BHM

BNA

BOI

BOS

BQN

BTV

BUF

BWI

BZN

CAE

CAK

CEC

CHA

CHO

CHS

CID
CLE

CLT

CMHCMI

COS

CPR

CRW

CVG

DAB

DAL

DAY

DCA

DEN

DFW

DSM

DTW

EGE

ELP

EVV

EWR

FAT

FCA

FLL

FNTFSD

GJT

GRB

GRR

GSO

GSP

GTF

GUC

HDN

HNL

HOU

HPN

HSV

IAD

IAH

ICT

IND

JAC

JAN

JAX

JFK

KOA

LAN

LAS

LAX

LEX

LGA

LGB

LIH

LIT

LNK

MBS

MCI

MCO

MDT

MDW

MEM

MHT

MIA

MKE

MLI

MQT

MRY

MSN

MSP

MSY

MTJ

OGG

OKC

OMA

ONT

ORD

ORF

PBI

PDX

PHL

PHX

PIA PIT

PUB

PVD

PWM

RDM

RDU

RHI

RIC

RNO

ROA

ROC

RST

RSW

SAN

SAT

SAV

SBA

SBN

SDF

SEA

SFO

SGF

SHV

SJC

SJU

SLC

SNA

SPI

SRQ

STL

STT

STX

SYR

TLH

TOL

TPA

TRI
TUL

TUS

TYS

VPS

XNA

Pajek

V. Batagelj etal. Viszards XXXI



Viszards XXXI

V. Batagelj
etal.

The data

Some results

Monthly average delays over 1h in 2008

Click on the picture to get next (January – December 2008) !

V. Batagelj etal. Viszards XXXI


	The data
	Some results



