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Motivation
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[Scatterplot - MaxT Verifying on the 7 days ending on 2007/08/1
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Create capabilities to provide near 1 .
real-time verification results for '“
national-scale gridded forecasts of S )
importance to aviation operations IO e R

Verification b | Evaluation » | About » | Repo

Home >> Verification >> Aviation >> Request

BOIVerify: verifies gridded forecasts
Limitation: locally maintained

TAF Report Page

Element Ceiling
TAF Type Operational Impact (Scheduled Only)
Date Range 12/01/2015 TO 12/15/2015
Terminal KCMH, KCVG, KDAY, KILN, KLCK, KLUK 3
Cycle Times 0000Z, 0600Z, 1200Z, 1800Z
et NATIONAL DIGITAL FORECAST DATABASE Statistics v Verification v
Projections >0-3,>3-6
Report Format Hours | Minutes | Percent | Frequency | Toggle Legend
Month
December 2015 v Wind Speed 00Z MAE: NDFD, GMOS, peBlend, Blend, and WP C vs URMA; OVERALL, 201512
For Any Forecast of Dpserved Wind Speed & kis or greater
fararce Time
Type 95 I caan round 11302 peBland - - -
i badi v 9 FWPCa und 150 B ¢
¥l show All @ Hide All 85 oo ekl Blend %
Region e
% MULTICATEGORY CONTINGENCY TABLE WITH ASSOCIATED SCORES CONUS ¥ 75
7
OBS\FORECASTS 3 2 3 4 & 6 TOTAL Element 65
Wind Spd_¥ s 1
E g
200-400 (2) 152 1,150 411 0 29 _ 2,202 NDFD Issuance x5 S o @0
00Z ~ < -
500-300 (3) 3 227 805 14 27 60 1,136 = = Tk § e 8 2 £ g ég Koyl
# Mo y o
e ekl - RS e fo g %
1000-1900 (4) 0 55 209 730 484 67 1,545 Product ag [&7 i kil <
i lot ki
2000-3000 (5) _ 6 75 912 1,990 397 3,380 plo SH
. 25
>3000 (6) _ 171 1,557 2,441 L1769 16,206 Help e
TOTAL 759 1,761 1,683 3,213 4,071 12,826 25,213 15
Clear selections 1k
BIAS 1.020 0.800 1.482 2.080 1.471 0.791 — 55
o . L L . I L . H L H
12 24 36 48 60 72 84 86 108 120 132 144 156 168
Hour

Stats on Demand: verification of alphanumeric
products, TAF, watches, warnings
Limitation: does not contain gridded verification

NDFD Verification: verification of gridded forecasts
Limitation: non-operational; not real-time

Meteorological Development Laboratory | Aviation Forecast Verification Tool | 2



Aviation Forecast Verification Tool

e MDL is developing AFVT to:

m store forecasts and observations
m compute verification metrics

m depict the verification results via a web-based
graphical user interface

e This work is funded by STI and the Aviation

and Space Weather Services Branch
(ASWSB)
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Benefits of AFVT

e Digital Aviation Services
m NWS provides quality management system data to
the FAA

m ASWSB and STI use for planning and evaluation of
improvement to Aviation Services

e \erification

m NWS managers use for performance management
and resource planning

m NWS forecasters use for continual improvement to
their forecast process

m Guidance product developers use for continual
iImprovement
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Initial AFVT Functionality

Users access through a web-based GUI

m Allows user to select element, time, and location of

Interest
m Displays results as graphs, text, and maps
m Results available in near real time

Grid-to-point and grid-to-grid capabilities
4+ years of data (2012 - present)

Prototype access is open to all NOAA users
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Data Status

Observations METAR / SPECI (MADIS)

NDFD forecasts ceiling height, visibility, flight category, sky cover, temperature, dew point,
relative humidity, wind speed, wind direction, wind gust

NDFD issuances 00Z-23Z

NDFD projections 1-36 hours

Grid resolution 2.5 km (CONUS)

Guidance/models GLMP, GMOS

Analysis RTMA

NDFD forecasts temperature, dew point, wind speed, wind direction, visibility, sky cover
NDFD issuances 00Z-23Z

NDFD projections 1-36 hours

Grid resolution 2.5 km (CONUS)

Guidance/models GLMP, GMOS
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Verifiable Areas in AFVT
National or by Region By WFO At airport or point

Alaska Region HQ
Anchorage, Alaska

*

Western Region HQ

Salt Lake City, Utah *
S
: I‘m.
acific Region HQ I".
Honolulu, Hawaii
- * WindGustikts) For Thu Jan 28 2016 12PM EST
-' (Thu Jan 28 2016 1733 ARATY,

i ‘; ‘—-‘%

NWS Cincinnati, OH
aphic Created Jan 27 11:04AM EST

Optional Time Breakdowns

- Seasonal> Monthly> Daily > Hourly >
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Accessing AFVT

https://veritas.nws.noaa.gov/afvt
@ Aviation Forecast Verification Tool

Farecast and

Guitance Models Aviation Forecast Verification Tool

il Grid-to-Point Verification Grid-to-Grid Verification
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Graphical User Interface
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Aviation Forecast Verification Tool AFVT NWS Links Guides
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Forecast and

Gtgﬁw Models Aviation Forecast Verification Tool

S
ﬁ’éﬁé‘f{“""“’“ Grid-to-Point Verification Grid-to-Grid Verification
Weather Elements

Ceﬂmu Height

Visibility
Flight Category

e

&) vston rorecas ventcaton ool [T B @) sviton rorecanvereaton ool I &
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Temperature
Dew Point
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Point Product

Ceiling Height  * ' Choose a desired station type and click on any WFO area to show available stations of the selected type. And click on any station to
i select/de-select it. Stats will be computed for the selected stations
Core Airport Stations v |

KMIA L
KBOS

KIAD

KDCA

KBWI

2016-10.01 |

Break Down Stats By the Following Options G ri d -to-pOi nt i nte rface

Cycle/Projection™alid UTC  [ssuance/Valid Date Periods  Forecast Locations
[NONE v ||[NONE v | [NONE v
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WATHe,
@ Aviation Forecast Verification Tool AFVT NWS Links Guides %@?-
Point Product

ected type. And click on any station to

KMIA L
KBOS

KIAD

KDCA

KBWI

2016-10.01 |

Break Down Stats By the Following Options

Cycle/Projection™alid UTC  [ssuance/Valid Date Periods  Forecast Locations
[NONE v ||[NONE v | [NONE v
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@ Aviation Forecast Verification Tool G

il Point Product
) | e R

Flight Category:Customizable Contingency Category Thresholds

.‘
“,

catig  Lowsrce :cflfm o, UPpercG  Logical  Lowervs Vs Upper V§
reshold (8718 Threshold  Connector  Threshold  (Visibility)  Threshold
VLIFR 0= v| ¢ [<100FT +| OR [0< v vs [<ijzsm v
LIFR [200< v| ¢G [s400FT v| OR [i/2s v ovs [<isMm v
IFR [500< v| cc [z900FT +v|] OR [z v/ vs [<3sM v
MVFR[1,000< v| cc [<3.000fT v| OR 3= v/ vs [<55sM v
VFR |3,100= v CG <25000FT v AND 5.5= ¥ Vs < 10 SM v
_Reser |

| CANCEL | susmMIT |

Optional: select customizable
element thresholds .

Break Down Stats by Gie FolowiTy UpLONS
Cycle/Projection/Valid UTC Issuance/Valid Date Periods Forecast Locations
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Vﬁ Aviation Forecast Verification Tool

VN,
Ay3s

oo
Point Product

MDFD Sector

Contiguous US ¥

Weather Element

Ceiling Height  * u u

i AFVT provides 2 station-based

Highest Impact Ob LY o] u u .

o verification techniques:

stance TG e Top-of-the-hour observation

01z

1 (default)

culaN G e Highest-impact observation within
Projections UTCs

SR the hour (to account for SPECIs)
o e

06h . Bo4z -
From Date

2016-10-01 Ceiling height, visibility, flight category Lowest value over hour
To Date
iﬁ;i;;lfim Range Wind speed, wind gust, dew point*, relative | Highest value over hour
01/01/2012 to 11082016 humidity* (*)=dependent on location/season
et Bepal
Temperature Warm season: highest value
Cool season: lowest value
Wind direction Top of hour verification only - to be revisited
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@ Aviation Forecast Verification Tool

Point Product

e [ oo [vee T e [

k)

" g

_' Choose a desired station type and click on any WFO area to show available stations of the selected type. And click on any station to
i _ select/de-select it. Stats will be computed for the selected stations
Core Airport Stations v |

KMIA -
KBOS
KIAD
KDCA
KBWI

Select date range

Break Down Stats By the Following Options

Cycle/Projection™alid UTC  [ssuance/Valid Date Periods  Forecast Locations
[NONE v ||[NONE v | [NONE v
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- __________4 | —
Forecast The “base” forecast that other data sources (if

NDFD any) are compared to (usually NDFD).
Issuance UTC

00z
g; The forecast issuance(s) of the “Base” forecast.
032 - Any combination of issuances may be selected.

Guidance|DOffset

GLMP (O4h v B
Projections UTCs

L2 = 01z

o 02z

05h a

06h . . .
o Multiple forecast projections can be selected.

Check boxes for comparable forecast(s) and
time offset(s) (i.e., lead time).

Diate Range Type
Issuance ¥

From Date
2016-10-01

To Date Choose forecast date range.
2016-11-09

Allowable Date Hange:
010172012 1o 11082016
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Aviation Forecast Verification Too
— Point Product
v Region WFO

ANAIC | il

Ceiling Height v

(shown) and grid-to-grid.

These tabs select areas/locations.
| The options differ for grid-to-point

2016-10-01

20161001 |

is uance \

Break Down Stats By the Following Options

Cycle/Projection™alid UTC  [ssuance/Valid Date Periods  Forecast Locations
[NONE v ||[NONE v | [NONE v
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@ Aviation Forecast Verification Tool

Point Product

ling Height * Choose a desired station type and click on any WFO area to show available stations of the selected type. And click on any station to
: i selertide-celert | ate will he commuted for the selected stations

Select station type
o/ 4

Core Airport Stations
All Stations
Core Airport Stations
Localized Aviation MOS Product Stations
Traditional NDFD Verification Stations
Public Stations

Terminal Aerodrome Forecast Stations

KMIA L
KBOS

KIAD

KDCA

KBWI

Pre-defined station lists
contain commonly used

¢ subsets such as the Core
30 Airports, LAMP forecast
sites, stations used in
monthly NDFD verification,
Stats-on-Demand public
(PFM) sites, and TAF sites.

vance v |
2016-10-01

Break Down Stats By the Following Options

Cycle/Projection™alid UTC  [ssuance/Valid Date Periods  Forecast Locations
[NONE v ||[NONE v | [NONE v
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&)  svitonForcast vertcation oo 3
=

Point Product

e [ oo [vee T e [

| Ceiling Height ¥ |

Choose a desired station type and click on any WFO area to show available stations of the selected type. And click on any station to
select/de-select it. Stats will be computed for the selected stations

Core Airport Stations v |

KMIA L
KBOS

KIAD

KDCA

KBWI

2016-10.01 |

Select output format

ireak Down Stats By the Following Options

le/Projection™Valid UTC  Issuance/Valid Date Periods Forecast Locations
v ||[NONE v | [NONE

=

Meteorological Development Laboratory | Aviation Forecast Verification Tool | 19



Break Down Stats By the Following Options

Cycle/Projection™alid UTC  [ssuance/alid Date Periods Forecast Locations
ST * | [NONE v| [NONE v
Year
| Quarter
| Year and Quarter
| Month
| Year and Month
| Fiscal Year
| Fiscal Quarter

| Fiscal Year and Quarter
| Meteorologic al Season
| Cool/Warm Season

Optional selections: Scores can be
grouped by cycles, projections, valid
times, date periods, and/or locations.
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Wthlie,

Mg,

Aviation Forecast Verification Tool
Point Product

Yagis

{ el

&

| Contiguous US v

Grid-to-Point Aviation Forecast Verification Report

Ceiling Height ~ » SUMMARY OF REQUEST
_ : ELEMENT/FORECA ST/GUIDANCE(IssuanceOffset H)  Ceiling HeightNDFD/

| L Th | FORECAST ISSUANCE CYCLES 0,1,2,3,456,7,89,102
' FORECAST PROJECTIONS 1,2,3,4,56,7,8810,11H
FORECA ST TIMING ERROR RANGE(S] (in Min) o0
FORECAST VALID DATE RANGE OTI01/2014 to O7/31/2014
FORECAST LOCATION 5{STATION) KBOS, KDCA KIAD, KMIA
STATION TYPE Core Airport Stations
STATS BROKEN DOWN BY NONE

[Graphical Report] [Text Report e e =
Toggle Contingency Table Format (Count/Percent): ¥ AVIatlon ForecaSt Verlflcatlon TOOI

Highlight Contingency Table (from Green(implying Hits) to Red (implyin Point Product
Showy/Hide Scoring Matrix: 5]

nks

Contiguous US _ v Grid-to-Point Aviation Forecast Verification Report
CONTINGENCY TABLE AN
OES\FST(FT) 0 t0 100 200 to 400 500 to 900 1,000 to 1,900 2,000 t0 3,000 3,100 t0 6500 6| Coiling Height v | A e R
010 100 o o o o o 0 ) ELEMENT/FORECA ST/GUIDANCE(IssuanceOffset H)  Ceilng HeightNDFD/
200 to 400 0 3 5 13 o 0 ment Thr u FORECAST ISSUANCE CYCLES 0123455783102
500 to 900 o 0 4 9 o 8 | ™ FORECA ST PROJECTIONS 123,4567.8,810,11H
1,000t01.900  © 34 40 56 47 57 : FORECA ST TIMING ERROR RANGE(S) (in Min) 0
3.000 to 3.000 0 14 a 0 o 115 FORECAST VALID DATE RANGE 07/01/2014 to 07/31/2014
’, % FORECAST LOCATIONS(STATION) KBOS KDCA KIAD KMIA
3,100 to 6,500 o 3 38 0 358 o STATION TYPE Core Airport Stations
s 6.600 to 12,000 o a 9 7 42 376 STATS BROKEN DOWN BY NONE
e 1210010 25,000  © 15 0 43 51 583 [Graphical Report] [Text Report]
|validation v | Subtotal 0 69 131 128 408 1139 Select Statls): [All Available Stats v

CATEGORICAL BIAS |
OBS CATEGORY(FT) 0 to 100 200 to 400 500 to 900 1.000 to 1,900 2.000 to 3,000 3.100 to &,

20140701 |

Bias 0.00 135 183 0.55 3.46 1.08 Observed Frequency for Selected Sample
Il NDFD
SCORING MATRIX
OBS\FST(FT) O to 100 200 to 400 500 to 900 1,000 to 1,900 2,000 to 3.000 2,100 to 6.5
Oto 100  108.8142 16.5761  6.8668 2.4394 0.8978 -0.2025 08
20010400 165761 16.7191  7.0099 25824 1.0409 -0.0594
50010900  6.8668 7.0099  7.1549 2.7274 1.1859 0.0856 [ESEEE
1.000t0 1,900 24394 25824 27274 2.8751 13335 02332 [validation  v| -
200010 3,000 0.8978  1.0409  1.1859 13335 1.4909 0.3907 & :
3,100t0 6,500 -0.2025 00584  0.0856 02332 0.3507 05548 | From Date
660010 12,000 -0.7163 -0.5733  -0.4283 -0.2806 -0.1232 0.0410 [|2014-07-01
12,100 to 25,000 -1.0000 -0.8569 -0.7119 -0.5643 -0.4069 02427 Fyoine 04
GERRITY SKILL SCORE AND PERCENT CORRECT -
G )
%)
B 00
o & & i
o® s & & N N
Results can be shown . A %
Ceiling Height Category (FT)
text hi
as text or graphics
W NDFD
39
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@ Aviation Forecast Verification Tool
i N . Gridded Product

Domain Region ARTCC

Wisibility v

issuance v

w“ ol
NWS Links Guides 5@5
e . i

Grid-to-grid interface
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Aviation Forecast Verification Tool
Gridded Product
Domain Region ARTCC

&

L
¥

Valid fime; 2015-03-13
oh ! 1 Ih 13 1 4hi 15he  08:00
NDFD + | Bias from RTMA 2015.08-12 18:.00 |,qw( v Bias from RTMA 2015-08-12 18:00
+
= F

/

4
) L
st

2015-08-12 17:00

We = B BS0-E B

2015-08-13 09:00

o= 10.086-18 550
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Change location Change location

co | Domain R | Region
'NDFD v | [ Bias Issuance Time: 2016-08-01 00:00 :|NDFD v | [0 Bias Issuance Time: 2016-08-01 00-00
—tmas 7= SSS S 7> S5ME 08

R

&k
alue = undefined Knots

53.28, -118.62
Change location Change location
KANSAS CITY | ARTCC wrd | WFO
INDFD v | [J Blas Issuance Time: 2016-08-01 00:00 NDED ~ ||:| Bias Issuance Time: 2016-08- 01 00:00

‘alue = undefined Knots
42.35, -104.08
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Future Plans

Additional statistics and tools for gridded map
product

m Monthly grid point by grid point statistics

m Error distribution charts

m Time graphs from selections

Additional weather elements

Expanding to OCONUS

Adding National Blend of Models (NBM)
Transitioning to NWS operations in IDP
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Providing Feedback

e Feedback is important!
m Ask questions and report issues
m Make recommendations for future development

m Ensure AFVT provides the key capabilities needed
for aviation verification

e How to provide feedback

m Jointhe AFVT VLab community
m Join the AFVT mailing list
m Contact Tabitha.Huntemann@noaa.gov for information
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Questions?

Tabitha.Huntemann@noaa.gov
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