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Introduction

NOAA Testbeds and Programs have the responsibility to improve forecasts of extreme and high-impact events: heavy precipitation at the Hydrometeorological Testbed
(HMT), severe storms at the Hazardous Weather Testbed (HWT), and hurricane intensity for the Hurricane Forecast Improvement Program (HFIP), for example.
Verification of forecasts of these high impact (and often rare) weather phenomena presents a unique array of requirements. To meet these needs, the DTC has
participated in development of software packages such as the Model Evaluation Tools (MET), Method for Object-based Diagnostic Evaluation (MODE), and the SpatialVx R-
package. These utilities provide a variety of evaluation methods, covering the range of traditional to spatial techniques. MET and MODE in particular have been used
extensively in various NOAA testbeds, often in collaborative projects with the DTC, and enhancements to these tools at the DTC have also evolved as they were adapted to
meet project needs. We describe several of these collaborations and discuss their relevance and contribution to high-impact weather research at the NOAA Testbeds.

HMT: Ensemble QPF for Severe Rainfall HMT: Object-Based Verification for Atmospheric Rivers
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HWT: MODE-based Verification for Radar Echo Forecasts HFIP: Significance of Verification Scores for Hurricane Intensity Forecasts
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usefulness by the inherent matching penalties associated with high-resolution forecasts and WRF model (HWRF) was shown to have insufficient surface cooling and a subsequent degradation of
observation fields. For HWT verification during several Spring Exercises, MODE spatial methods intensity forecasts. To determine the causes for this shortcoming, the DTC worked with NOAA/EMC
have been employed in novel ways to alleviate these penalties. The application of these and the University of Rhode Island to 405 384 350 318 285 2%6 231 209 1a7 165 148
methods are illustrated below, notably as applied to radar echo top height probability objects. formulate a test to determine the . | — HD12
effect of adjustments to the I
Obseeioe IS 62 | " Forecast st iems " "i.'.‘c"lu‘l‘f..”.‘i‘?ﬁ'l.ﬁ‘ — :*:.'.‘:‘;.,V:"w”:m'::. N oot sl st !3.&".’”‘2&?1?2&’,'21. — momentum flux in the HWRF ocean £ L 141t
: ~ml "V“‘ e [ 44 = P model. The results shown in the | § _ _ 2 X S BN
2 % - ¥ ('.v“ « ,. figure (generated using the National g ,]/
’ . 3 . [‘" ,,/ ; : Hurricane Center verification system) % _$- i RN A
AP n N & ’ suggest that the modified code led to R }HHH/} ______ % ____________________ S0 S O O o1 7-‘-'&----7-"—-{-# __________________
i~ ' . T ‘ . ‘ an improved forecast bias, and on | = h/ { {‘4 ) I
: 3 $ . A that basis the change was accepted in
’ ‘, ' the 2013 operational HWRF. When L I I B B B
m;;w:zowosn _01 F25h RETOP WZO‘&" 01 1291 KIN \M:IMNGH 01 F25h  RETOP WAd: 20100611 (:.'lﬂﬂl RETOP VAd: 20100611 0.1)629: ;EIOP MIO!MM’I?SI! Veriﬁcaﬁon reSUItS Ilke these ellfe ’ ” B » ® 6,0 ” > » " =
Observation: NSSL 02 ssef_sdens (sobid) Obs (outhn)  ssef_sden u-(mom«m ssel_sdm15_arw (solid) Obs (outh ssef_sdm16_arw (solid) Obs (outh sul sdm1? :mmu»omm used to confirm improvements in Lead Time (h)
'.'t o Q . I §r model performance, statistical mean intensity error (kt) as a function of forecast lead time (h) for all
4 o - \ 9 .’ assessment of the scores (the error Atlantic storms of 2012. The black curve is the control forecast and the
- P bars on the figure) is critical. red curve .is the fc?recast with modified fluxes. Ve:rtical bars denote the
' . 95% confidence intervals on the mean. A routine to generate these
k" metrics has been installed in MET-TC, an extension of MET designe

for verification of tropical storm forecasts.

’ " o ‘ r ’

Screenshot of a 18dBZ radar echo top height and spatial verification display. Plots are the 12hr forecast
valid at 8 June 2010 12UTC. The top row: Q2 observed field; CAPS Simple Probability field; SREF Simple
Probability field; CAPS Probability Neighborhood field, NAM deterministic QPF field, and CAPS

New Verification Displays in Community Code

Probability Matched QPF field. The bottom row shows forecast (solid) and observed (blue line) objects
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