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High Points

—POD and FAR must not be used
iIndividually to summarize
performance

—Use a moving average to evaluate
progress and trends
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IFR POD vs. IFR Frequency

IFR Inverse FAR vs. IFR Freq.
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Performance Indices

CSI vs. TPIX
1 e —“It 1s essential to recall that there is no
0.9 7 universal approach to verification, but
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o 07 to match tge spegficb%bjecztci)\(/)%s of the
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Monthly TAF IFR Performance, 2006-2014
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Moving Average

Improvement Over Predicted Performance
Nation 2005-2014

« TPIX residuals represent >» |.“
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Single Location ;_.
EX am p I e O R D ORD Monthly TAF IFR Performance

2006-2013
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Summary

—POD and FAR must not be used
iIndividually to summarize performance

— Performance metrics must be
normalized to account for the gross
iInfluence of event frequency

—Use a moving average to evaluate
progress and trends
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Detalls of Methodology

Lorentson, M., 2013: Scale normalization for IFR-frequency effects in aviation forecast performance statistics. J. Operational
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Journal of Operational Meté%

published Dec 2013 Shor Contribution |- /

Scale Normalization for IFR-Frequency Effects in
Aviation Forecast Performance Statistics

 Coordinated with

National Weather Service, Silver Spring, Maryland

I e rfo rI I I a. n C e B ran C h (Manuscript received 21 August 2013; review completed 15 November 2013)

ABSTRACT

The National Weather Service uses probability of detection and false alarm ratio to assess forecast
performance. Statistical evidence indicates that a quantitative relationship exists between these forecast

° B I performance metrics and the frequency with which a forecasted condition occurs. Current national aviation
etter re p rese nts aCtu a. performance goals do not account for this relationship, which reduces their utility. There is meaningful

evidence that indicates the influence of low ceiling/visibility frequency on national aviation forecast perfor-

fo re C aSt p e rfo r m a n C e mance metric averages can be neutralized through scale normalization.

1. Introduction

(henceforward termed “IFR Frequency”) was related
to the reduction in IFR forecast performance. The
NWS Aviation Services Branch responded to this
concern and investigated the relationship between IFR

The United States’ Government Performance and
Results Act (GPRA) of 1993 requires government
agencies to measure outcome-related goals for major

functinne and oneratiane (Offics of Managsment and

http://www.nwas.org/jom/articles/2013/2013-JOM22/2013-JOM22.pdf
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Questions

Thanks to Kevin Stone at Aviation &
Space Weather Branch for input on this
presentation
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Backup Slides
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« Total Performance Index (TPIX)
POD = Probability of Detection
FAR = False Alarm Ratio
1-FAR = Success Ratio (SR)

« Comparable to Critical Success
Index (CSI) but easier to

TPIX = POD * (1-FAR)

understand and calculate
from POD and FAR

_ 1
CSl= [(100/POD)+(100/1-FAR)-1]




Probability of Detection (POD)
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Success Ratio (1-FAR)
—Roebber, P., 2009: Visualizing Multiple Measures of Forecast Qua_;ﬂ'g/. Wea.

Forecasting, 24, 601—608. [Available online at:
http://journals.ametsoc.org/doi/full/10.1175/2008WAF2222159.1]

Geometric Relationship*:
POD, SR, CSI, TPIX, and Bias

TPIX can be visualized on this graph

as a quadrilateral area calculated by

multiplying Probability of Detection
by Success Ratio.

»  Dashed lines = Bias (POD/SR)
»  Solid contour = CSI.
»  Blue square = TPIX example

Using whole numbers, the blue square
area with POD and SR scores of 65
(Bias = 1.0) produces a TPIX of 4225
and CSI of ~4815. TPIX and CSI are
maximized in the form of a square
when bias = 1.0

Cross and shape figures represent
various forecast averages discussed by
Roebber; half circles represent TAF
and MOS TAF averages (MOS in

gray).



New GPRA Metric:
Improvement Over Predicted Score

Nation TAF IFR Performance - .
12-Month Moving Average Fiscal Year Improvement Over Predicted
200 12 Month Moving Avg.
5 IFR GPRA Goals (based on 2009-2014 trend)
5 FY (Oct-Sep) Month# Predicted  Actual Performance
2006-2014 ¢ 2010 12 4129 99.36 58.07
E 2011 24 50.03 33.96 -16.07
E =9 hi'/f 2012 36 58.78 71.55 12.77
Y S 2013 48 6753 1915 4838
i 2014 60 76.28 92.85 16.57
20:_,6’*‘ (6\ ‘,u% _‘,@ C\Q ™ '_},v e,\"’ \,\5‘ k,\" _\,\“
S S S A S S S FY (Oct-Sep) Month# Goal Actual Performance
TAF IFR Performance Trend 2015 72 85.03
12-Month Moving Average 2016 84 93.78
2017 9 102.52
2018 108 111.27
: 2019 120 120.02
2009-2014 : 2020 132 128.77
:
E
E - —~—— T
\
0.7290379(month #) + 32.537062
P T T T T
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New GPRA Metric:
Improvement Over Predicted Score

TAF IFR Performance Trend Fiscal Year Improveme.nt Over Predicted
. 12 Month Moving Avg.
12-Month Moving Average IFR GPRA Goals (based on 2009-2014 trend)
200 FY (Oct-Sep) Month# Predicted  Actual ~ Performance
2010 12 41.29 99.36 58.07
3 2011 24 50.03  33.96 -16.07
% 2012 36 58.78 71.55 12.77
T 2013 48 67.53 19.15 -48.38
i ol 2014 60 76.28 92.85 16.57
2
é FY (Oct-Sep) Month# Goal Actual Performance
E 2015 72 85.03
5 . 2016 84 93.78
2017 96 102.52
2018 108 111.27
0 2019 120 120.02
S 2020 132 128.77

2009-2014 \ / \

0.7290379(month #) + 32.537062 = Goal
Performance trend over time
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Western Region Climate

 Artifacts of performance regimes

WR Monthly IFR TAF Performance

are evident in large-samples . 2006-2013
> s )

« Western Region: significant £ s :::’v:’ :
diversity in its climate profile— :W
coastal vs. mountain P S .

« During stratus season, IFR WR Mondtly IFR TAT Performance
conditions appear easier to
forecast...thus seasons, and N 3
different climate regimes, should £ 1 /; :
be measured separately... S
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Wind Gust >27kt
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Single Location 4
EX am p I e : LA S LAS Monthly IFR TAF Performancz?q

2006-2013
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