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The Problem

Airports, air carriers, and oversight organizations often
need to dig into the “whys” behind meteorologically
Impacted operations at a specific airport on a specific
day—to research macro-perspective issues, such as:
“What was a specific snow storm’s overall operational
effect?”

Other times a weather chapter is needed to complete
the “flight story” or “operations story”’—to research
micro-perspective issues, such as: “Did gusting wind
play any role in this aircraft incident?”
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The Problem (Concluded)

Textual and tabular airport meteorology

data is sub-optimal for analysis, pattern
detection, trend identification, and outlier .
tracking. m

Conversely, data visualization is ideal for
airport meteorology analysis.

Airport meteorology data originates from r
various data providers and is presented in ‘ %
ﬂ,‘

a variety of non-standardized formats.
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The Solution

All of this scattered airport meteorology
data can be retrieved, standardized, and
consolidated into a single dataset.

This consolidated dataset then can be M@

transformed into a series of graphs to take
advantage of modern data visualization w
techniques.

These graphs need to be presented in an

easy to use graphical user interface— M@

allowing users to select a specific airport

and a specific date for analysis. Mg
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The Implementation

Develop an application that gathers, computes, stores,
manages, and disseminates airport meteorology data.

Design a collection of themed dashboards, each
containing a series of airport meteorology graphs.

Make these dashboards interactive, allowing users to
tailor their analysis as needed.
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The Implementation (Continued)

ADO provides an interactive R
user experience, allowing A=
users to investigate the
challenges of examining
airport meteorology using rich ~ ° " o
visualization techniques.

. ———— e
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The Implementation (Concluded)

ADO currently contains data for 250 United States (US)
airports, 10 Canadian airports, and will soon contain
data for an additional 450 US airports, as well as 100
additional international airports.

The underlying ADO database contains five years of
archived data, thus allowing year-over-year trend
analysis.

The data utilized in ADO is extracted from various
sources, including NOAA, FAA, and commercial
vendors.

NOAA - National Oceanic and Atmospheric Administration

FAA — Federal Aviation Administration
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Product Overview
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Product Overview - 1

Airport:

|ORD d
Date:

|]anuar"',r 3, 20... v|

Dashboard Controls
(apply “Airport” and “Date” filters to all meteorological graphs)
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Product Overview - 2

Weather Phenomena - Surface

m- Mone, = Obscuration, H- Precipitation, M = Hazardous

ORD [N
1Z 2Z 3Z 4Z 5Z 6Z 7Z 8Z 9Z 10Z 117 127 137 147 157 16Z 177 187 197 20Z 217 227 23Z

Weather Phenomena Timeline Graph
(tracking obscuration, precipitation, and aviation hazards)
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Product Overview - 3

Visual / Instrument Meteorological Conditions

W-vmc, =mvmc, B =1vc, B =LIMC

ORD H N | I [ H
1Z 2Z 3Z 4Z 5Z 6Z 7Z 8Z 9Z 10Z 11Z 127 137 14Z 157 16Z 17Z 18Z 197 20Z 217 227 237

Visual & Instrument Flight Rules Timeline Graph
(tracking VMC, marginal VMC, IMC, and low IMC)
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Product Overview - 4

METAR / DATIS Issuance Frequencies

= 60+ Minutes ... = 45 Minutes ... l = 30 Minutes ... l = 15 Minutes ... ll = 1 Minute

INSTRUCTIONS: Click on any DATIS plot point or select a range of DATIS plot points to view DATIS raw text.

METAR | eeo® @ ® @80 B 0N 20 B® 20 0 o0 89 9% e N L e 4
DATIS | ose @& ¢ @0 08 ® 00 ® WO E T 0 WO Y RNEIDS L8] * 4

172 27 372 42 572 6Z 7Z 8Z 97 107 117 127 137 147 157 167 177 187 197 207 217 227 237

Issuance Frequencies Graph for
METAR Surface Observations & DATIS Pilot Briefings
(one per hour when weather is stable)
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Product Overview -5

Horizontal Visibility (statute miles
B=-vyc, =mvmc, B =1mc, B=1mMC
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0 sm

Horizontal Visibility Graph
(radius visibility from air traffic control tower)
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Product Overview - 6

Vertical Visibility / Lowest Ceiling / Cloud Layers (feet AGL)

B-vymc, =mvrc, B =1mc, B =LIMC
Line = Lowest Ceiling
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Vertical Visibility Graph
(based on lowest cloud ceiling)
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Product Overview - 7

Sustained / Gusting Wind Speeds (knots)
B = sustained Wind, m- Gusting Wind

28 knots
24 knots

20 knots
16 knots- 15 knots

12 knots- 10 knots

8 knots
4 knots
0 knots

17 27 372 47 572 62 7Z 8Z 97 1072117 127 137 147 157 167 177 187 197 207 217 227 237

Sustained & Gusting Wind Speeds Graph
(line divergence when wind gusts are present)
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Product Overview - 8

Absolute Wind Direction (°)

M = wind Direction, B = 360° Echoes (for reference purposes only)
MOTE: Plot point "echoes" are included to assist user interpretation of radial data on a linear graph.

172 27 372 4Z 57 6Z 7Z 8Z 97 102117 127 137 147 157 167 177 1872 197 207 217 227 237

Absolute Wind Direction Graph
(radial data is presented here in linear form)
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Product Overview - 9

Temperature / Dew Point Convergence (° F)
H- Temperature, B - pew Point

35% F-33
30°F
25°F
20°F
15 F
10° F
5°F
0®F

172 272 372 472 572 62 7Z 8Z 97 1072 117 127 137 147 157 167 177 187 197 207 217 227 237

Temperature & Dew Point Graph
(able to easily track convergence)
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Product Overview - 10

Atmospheric Pressure (inches H

30.00 inches

29.95 inches
29.92 inches

29.90 inches 29.90
17 27 37 47 572 6Z 7Z 87 97 107 117 127 137 147 157 167 177 187 197 207 217 227 237

Atmospheric Pressure Graph
(able to easily track “falling rapidly” and “rising rapidly”)
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Product Overview - 11

Proactive TFM - Delays / Stops
M - pelays (GDP), B = Stops (GS), WM = Retractions

SNOW / ICE |
SNOW / ICE [ ]

172 272 372 472 52 6Z 7Z 8Z 972 102 117 127 137 147 157 1672 177 187 197 207 217 227 237

Proactive Traffic Management Graph
(tracking ATCSCC Ground Stops and Ground Delay Programs)
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Product Overview - 12

Reactive TFM - Holds / Diversions
M = Holds, @ = Diversions

HOLD | [N I (BTl 1 IR
DIVERSION | | | |

172 27 372 42 572 6Z 7Z 8Z 97 107 117 127 137 147 157 167 177 187 197 207 217 227 237

Reactive Traffic Management Graph
(tracking in-flight holds and diversions)
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Product Overview - 13

Runway Configurations

W=-zokT.. W=20KT..." =10KT... " =0KT.. =-10KT.. B=-20kT.. M =-30KT
INSTRUCTIONS: Click on a runway label to populate the three runway-specific graphs below.

27L e |
27R e [
28C

ARVLS 28R

DPTRS ey s
28R
32L ]

17227 372 47 572 6Z 7Z 82 97 107 117 127 137 147 157 167 177 187 197 207 217 227 237

Runway Configurations Graph
(color gradient indicates headwind or tailwind)
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Product Overview - 13

Relative Wind Direction (°)

=10KT.. BM=20kT.. B =30KT
MOTE: This graph remains blank until a runway is selected on the Runway Configurations graph above.

e & » 110¢°
o
105 900 110° e o o o
gQ° &
75°
60°
g50 43°

172 272 372 472 572 62 7Z 8Z 97 1072 117 127 137 147 157 167 177 187 197 207 217 227 237

Runway-Specific Relative Wind Direction Graph
(able to easily identify when beyond 90 degrees)
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Product Overview - 14

Headwind / Tailwind / Crosswind Components (knots)

B - Headwind / Tailwind (negative), B = Crosswind
MOTE: This graph remains blank until a runway is selected on the Runway Configurations graph above.

[ ]
24 knots e o o 27

«»® o
18 knots- 15 knots
_ 12 knots-| 10 knots
32L
6 knots a
0 knots ® 9
-6 knots 90 o ® o

172 272 372 472 572 62 7Z 8Z 97 1072 117 127 137 147 157 167 177 187 197 207 217 227 237

Runway-Specific Wind Components Graph
(tracking headwind, tailwind, and crosswind components)
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Product Overview - 15

Runway Visual Range (feet)

B = Minimum, @ = Maximum
MOTE: This graph remains blank until a runway is selected on the Runway Configurations graph above and is only populated if RVR data exists.

1700 fe..
1400 fe..
1100 fe..
800 feet
so0fect (88 o 8 o §%s * 3 ° o
200 feet ®
242

172 272 372 472 572 62 7Z 8Z 97 1072 117 127 137 147 157 167 177 187 197 207 217 227 237

Runway-Specific Horizontal Visibility Graph
(tracking RVR minimum and maximum, whenever reported)
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Product Overview - 16

Weather Phenomena - Aloft
M = pirport, @ = pirep, MM WH M = Convective Intensity
INSTRUCTIONS: Click on Map Layer checkboxes to toggle phenomena types on and off.
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Weather Phenomena Map
(tracking convective weather, turbulence, and icing)
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Companion Product - AMO

“Airport Monthly Overview” (AMO)

= Contains identical graphs as ADO,
but in monthly aggregated form.

" Provides one-month timelines vs. 24-
hour timelines.

" Functions as a “zoomed-out” table of
contents for ADO.

" Days of greatest interest are
Immediately identifiable.
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Airport Monthly Owverview 1.0
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Companion Product - AMO

AMO Dashboard 1 AMO Dashboard 2 Usel
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Questions & Answers
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Thank you!

Alex Alshtein
The MITRE Corporation
7515 Colshire Drive
McLean, VA 20170 USA
alshtein@mitre.org
703-983-7861
WWw.mitre.org
T: https://twitter.com/MITREcorp
F: https://www.facebook.com/MITREcorp

L: http://www.linkedin.com/company/mitre
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NOTICE

This work was produced for the U.S. Government under Contract
DTFAWA-10-C-00080 and is subject to Federal Aviation Administration
Acquisition Management System Clause 3.5-13, Rights In Data-General,
Alt. lll and Alt. IV (Oct. 1996).

The contents of this material reflect the views of the author and/or the
Director of the Center for Advanced Aviation System Development.
Neither the Federal Aviation Administration nor the Department of
Transportation makes any warranty or guarantee, or promise, expressed
or implied, concerning the content or accuracy of the views expressed
herein.
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