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Introduction

Societal aspect: preparation for the impact (lead
time)
Aviation: convective weather reportable delays

Better information for decision making on severe
weather

Probability forecasts based on time-lagged
ensemble forecasts (up to 8 h)
— Applying a newly developed blending technique to

obtain informative ensemble forecasts of convective
weather




Motivation

* Probabilistic Forecasts (Blended forecast 777)
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30-day Study (mid-May to mid-June, 2015)

Column max reflectivities were utilized to represent convective weather in
Contiguous United States (CONUS)

— Locations of convections: CMAX over 23 (stratiform) & 40 (convective) dBZ
WSR-88D mosaic data (OBS)

— Interpolated to obtain a 3 km-resolution mosaic of the CONUS using Warning
Decision Support System Integrated Information (WDSS-II)

Extrapolation of WSR-88D mosaic data (EXT)

— The “Segmotionll” algorithm in WDSS-II utilizes hierarchical k-means and
enhanced watershed segmentation

The High-Resolution Rapid Refresh (HRRR)

— NOAA real-time 3 km resolution, updated every hour (data in 15 minutes
interval), convection-allowing model with 3km radar assimilation hourly

Blended forecast (Salient cross-dissolving method, Sal CD)

— A method of maintaining the features from multiple images by considering the
saliencies of different intensities




Blending and deterministic verification

EXT

Lin CD

|

1

SalCD | |
1

HRRR .

P\
HRRR.

Salient cross-dissolve (Sal CD)

— Preserving (shrinking) high

intensities from EXT or HRRR
than fading out

S(x,y) = w EXT(x,y) + (I-w )HRRR

@ OBS Yes .” / OBS No
O, ‘
/ |
FCST| | [
Yes i
\
\ ) - s
Hit| False alarm
- Miss| Correct null
z \\ /" - A
"’G\I / ' \ \l
.’ 1 I l Q \
FCST 11 \ o A
/ |
No N b /
\
\ ="
S’

* Contingency table
20-km neighborhood method




Ensemble forecast and verification
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Results: Deterministic forecast

23 dBZ bias-adjusted maps
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Ensemble forecast (1200 UTC 07 June, 2015)
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Ensemble forecast (1900 UTC 25 May, 2015)
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Results: Brier scores
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Results: Reliabilities
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Results: Resolutions
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Summary

Blended forecasts showed highest ETSs (deterministic), cross-
over hour ~2.5 h

— 2-8h(23dBZ), 1-8h (40 dBZ)
The ensemble forecasts: defined as combinations of binary maps
with CMAX over 40 dBZ
ensEXT represented high Brier Scores at later forecast hours on 04 — 10 Z
ensSAL showed its strength except 15— 18 Z
— Brier scores: early forecast hours (1.e., 1 - 2 h)
ensHRRR indicated best results on 15 — 18 Z (diabatic heating)
— Brier scores: after 3 h forecasts (00 — 03, 12-16 Z)
ensSAL represented potential application to the ensemble
forecasts (short-term forecast)

— ensSAL showed the best performances in reliability and resolution
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Examples of blends (2013. 06. 08)
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Examples of blends (2013. 06. 08)
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Brier Score
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Reliability
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