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SPC Ensemble Review: Outline

e Forecaster Perspective on Ensemble Usefulness/Quality
e Convection-Allowing Model (CAM) Guidance: HREF

e Mesoscale Guidance: SREF

e Large-Scale, Medium-Range Guidance: GEFS

¢ Recommendations

NCEP ENSEMBLE USER WORKSHOP: 27-29 AUGUST 2019



Storm
w & [ Prediction

Center

Norman, Qilahors

SPC Ensemble Review: Forecaster Perception

* Challenge: While acknowledging S S ibuton of Resaty rom 21 S0 Forscanier.
the benefits of an ensemble 1 ’
approach to forecasting, SPC s
forecasters perceive the " \ . GFs i SREF
usefulness and quality of current ¢’ \ 5 \
ensembles to be less than that of 3 \GHFS
their deterministic counterparts. g’

e Can speculate on reasons
(resolution, visualization, etc.), 2 :
but perhaps primary function of ler o o o0 om0 | en b en & oo om
ensembles should be for creating o usuinestorsmerewemtarromasing | csliyornemsicriess

derived/calibrated products.
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HREF NP[2-5 km UH>75] Run: Tue 2018-85-01 00:08 UTC
e 24-hr max 2-5 km updraft helicity (m*/s%), ensemble max Valid: Wed 2018-85-02 12:00 UTC
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on 1 November 2017; an
operational instantiation of the
SSEO (a recommendation from
the last Ensemble Workshop!)

e Monumental implementation;
convection-allowing aspect
provides probabilistic
information on thunderstorm
timing, mode, and intensity

e Heavily used in NWS operations
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e The HREF is a very useful and
skillful CAM ensemble that sets a
high operational NWS standard
for next-generation CAM
ensembles

e The USis the world leader in
NWP at the CAM scale, so we
should acknowledge that
achievement, learn
from/leverage those successes,
and build on our strengths
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Run: Tue 2018-05-01 12:80 UTC

Valid: Tue 2018-085-01 20:00 UTC
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Using 15 UTC SREF

tic hazard information
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Hourly 4-h Calibrated Tornado
Valid 1 May 2018
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4-hr neighborhood probability of tornado (r=40 km), SREF-calibrated

HREF

Run: Tue 2018-085-01 12:00 UTC
Valid: Wed 2018-05-02 12:80 UTC

y -
Tornado reports (01/12z-62/122)
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Using 15 UTC SREF

24-h Calibrated Tornado
Valid 1 May 2018

e HREF enables generation of calibrated probabil

24-hr neighborhood probability of tornado (r=40 km), SREF-calibrated
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SPC Ensemble Review: HREF

1630Z SPC Hail Outlook type Short-Term Hail Outlook « 77
Valid at 38.91,-97.73 101/22Z - 02/02Z B

Max Probability = 44

&, 1630Z SPC Prototype Short-Ter
e Valid 01/12Z - 01/1

Hail
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1-2 May 2018 (UTC)

Explicit convection in HREF allows for improved convective timing and evolution.
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SPC Ensemble Review: HREF

1630Z SPC Prototype Short “‘3 1630Z SPC Prototype Short-Term Hail Outlook m

@ 1630Z SPC Prototype Short-T @ @
3 Valid 02/08Z - 02 = Valid 02/08Z - ( & Valid 02/08Z - 02/12Z

Numerous products for end users can be generated with this timing information.
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SPC Ensemble Review: SREF

* The SREF continues to serve as o
an important modeling system

for operational SPC products:
o Days 1-3 Convective Outlooks
o Days 1-3 Fire Wx Outlooks
o Day 1 Thunderstorm Outlook
o Day 1 Winter Wx Meso. Disc.

e The specialized derived and
calibrated probabilistic output is
especially useful as summary,
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confidence tools for forecasters Comb\Broliof RH<15% & WSb15 mph & T>60F & P00y
30 S0 70 90 R mv
e —— 1 022/2100%012 PROB P1212=0.01 X RH<=15% X WIND>=15 MPH X TMPF>=60 degF
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SPC Ensemble Review: GEFS

* With the GEFS at nearly the same horizontal resolution as the SREF, why not
just use the GEFS and turn off the SREF?

e Mesoscale details of near-surface features play an increasing role as the
forecast lead time decreases, whereas a large-scale pattern recognition
approach (e.g., 500 mb height AC) is relied on more at longer lead times

e |ssues with boundary-layer thermodynamics in the GFS/GEFS have limited their
usefulness to SPC/NWS forecasters espeually in the short range (| e., Days 1-3)

NCEP ENSEMBLE USER WORKSHOP: 27-29 AUGUST 2019



SPC Ensemble Review: GEFS
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e A letter of agreement between EMC and SPC was signed
almost four (4) years ago to address these issues (PBL
scheme, assimilation of 2-m T/Td, etc.), following the GEFS
implementation in FY16

e Unfortunately, limited progress has been made during this
time on improving PBL thermodynamics in the GFS/GEFS

e Furthermore, there has been little collaboration with SPC
on these issues in the GFS/GEFS, which is in contrast to the
level of collaboration and engagement by the CAM group at
EMC, which led to the successful HREFv2 implementation
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* Plume diagrams are a quick, easy way to highlight the GEFS issues:
o Underdispersiveness: Little spread in the first few days
O Boundary Layer Thermodynamics: Overmixing of plains PBL in warm season

Obs often fall within
ensemble envelope

GEFS: 2-m Td
e Obs often fall well

outside ensemble
envelope (too dry)
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2-m Dagy point Temperature (F)

SREF better
captures
uncertainty and
moisture quality,
enabling a better

convective forecast 17 Aug 037 | f48
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GFS improvement
over GEFS

GEFS spread is too
small
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SPC Ensemble Review: Recommendations

e Convection-Allowing Model Guidance: HREF
o Continue effective collaboration within NCEP and with community,
using evidence-based decision making, including use of NOAA
Testbeds (e.g., CLUE in HWT)
e Mesoscale Guidance: SREF
o Continue running SREF until the derived/calibrated products (many
based on accurate depictions of PBL thermodynamics) from the GEFS
are of the same quality (i.e., evidence-based decision making)
e Large-Scale, Medium-Range Guidance: GEFS
o Collaborate with SPC, MEG, others on improving PBL thermodynamics
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