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Overview

1 . Regional Ensemble Prediction System REPS 2.0.1 (implemented
Dec 4th 2013)

d. Main changes from previous 1.1 version
b. A&P evaluation on precipitation forecast

2 . Notable cases during subjective evaluation by A&P
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REPS 2.0.1 Improvements

Decreased horizontal grid spacing (33 —>15km)
Increased number of vertical levels (28 —>48)
Hysteresis in the onset of turbulence in the boundary layer

Suppression of the application of PTP* in;
— Convectively unstable areas
— Areas of strong orographic vertical velocities

*Physics Tendency Perturbations
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PTP issue and resolution

e REPS 1.1 (old):

— Localized excessive precip amounts produced in areas of deep convection where
temperature perturbed

— Due to environmental CAPE non-linearly increased (e.g. >1000 mm in 72
hours north of gulf of Mexico)

e REPS 2.0 (new):

® restriction application of PTP where CAPE exist
® restriction vertical speed > 0.5 m/s (topo convergence)

> More realistic precipitation amounts produced
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Evaluation by operational meteorologists

® Objective verification in development mode (Brier skill score)
not conclusive for > 5 mm events
e \ery difficult to validate convective precipitation from objective
scores
o A&P was asked to subjectively validate changes made to PTP
with new REPS 2.0
— 41 model runs of summer 2011 (every 36hr)
— Focus on episodes of QPF >5 mm over 24hr period
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A&P evaluation summary

e 7 different meteorologists
® 106 cases spread over 236 periods of 24hr

® REPS products used:
— Precipitation thresholds
— Percentiles

® An evaluation grid was devised
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-Case identification (datestamps, weather system 25th and 75th Percentiles and Median

types, regions) Thresholds: Low, High and Above compared

-Observations (drop-down menu to select event automatically selected based on observed

and max observed, lightning present or not) case
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Results

> 236 evaluated periods: 100 versus 20 in favor of 15km (5:1 ratio)
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Evaluation conclusions

v" REPS 2.0 showed a ratio of 5:1 subjective improvement over REPS 1.1 for precipitation
amounts for all weather systems over all periods and across North America.

v’ Correction to PTP verified positively regarding exagerated precipitation amounts. New
REPS 2.0 maximum QPF value (single member) was consistenly lower compared to REPS
1.1 without compromising the ensemble spread.
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Operational Case Studies

Examples taken among Graphical FX (GFX) produced by A&P
meteorologists during parallel phase of REPS 2.0 and GEPS 3.1
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28 September 2013, 1200 UTC. 24 hour precipitation SYNOP observations in
black with superimposed 00-24 hours QPF forecast (arrows indicate 10 and 40

mm contours) from the operational Regional Deterministic Prediction System

contours in the forecast are the convective scheme contribution.

Case 1

(GEM-Regional-10km). Several reports near or above 40mm in 24 hours. Red Signiﬁcant precipitation amounts with deep convection

embedded
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Probabilistic forecast for a threshold of 40mm/24hrs (operational
REPS-33km framed in blue, parallel 15km in red), valid
September 28 1200 UTC, for lead times (3 successive REPS runs
a day apart) 48 to 72 hours (left, a), 24 to 48hrs (center, b) and
00 to 24 hours (right, c), over extreme western Ontario and the
northwest portion of Minnesota. It was estimated by the
forecaster that the parallel system gave a stronger and more
appropriate signal of the possibility of higher than 40mm

precipitation over 24hours, at all lead times.
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24 hour precipitation SYNOP observations (colored squares with black digits), valid
17 October 2013, 1200 UTC, with superimposed 00-24 hours QPF (10 and 40 mm
contours indicated by arrows, maxima and minima QPF indicated by H’s and L’s)
from the operational RDPS. Several observations near or above 40mm in 24 hours

over southwestern Nova Scotia.

Case 2:

Atlantic depression giving significant rainfall across

Nova Scotia

Fichier Affichage Outils Femétre

24 hours QPF forecast at 00-24 hours lead
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mj time, over Nova Scotia, valid 17 October

| 2013, 1200 UTC, with maxima in black, from
the 10 km operational CMC-RDPS (a, left), the
25 km UKMet (b, centre) and the 12 km
NCEP-NAM. Deterministic models (including
CMC’s GEM-Global and NCEP-GFS, not shown)
were showing fairly different solutions even at
short lead-time, making this case a good

candidate to compare with probabilistic

forecasts.
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(continued...)

Case 2:

Atlantic depression giving significant rainfall across

Nova Scotia

Probabilistic forecast, threshold 30mm in 24 hours
REPS- Oper. 33km REPS-Par 15km

= e Probabilistic forecast for a threshold of 50 mm/24hrs (operational
] I,f"-? i/'ﬂ
7

REPS-33km framed in blue, left, parallel-15km framed in red,

right) valid October 17 1200 UTC, for the lead times (3 successive
REPS runs a day apart) 48 to 72 hours (top, a), 24 to 48hrs

(center, b) and 00 to 24 hours (bottom, c), over Nova Scotia and

a) 48-72h -
—— = .. |
v " f?/ e adjacent waters.

It was estimated by the forecaster that the parallel system

gave a stronger and more appropriate signal of the

b) 24-48h

possibility of higher than 50mm precipitation over 24hours,

at lead times 48-72h and 24-48h.

c) D0-24
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1. Case data shows that Cdn deterministic global model made pretty

good 120 h forecast of a deepening depression tracking toward Labrador C a S e 3 :

sea. Verifying track in white on lower center image. _ _
Trajectory of an Atlantic bomb

OPS

PAR

53 Trajectoires des centres de pression/Pressure center trajectories 0-48h (2013102312-2013102512) UTC 60 || Trajectoires des centres de ressure center trajectories 0-48h (2013102312-2013102512) UTC
50 | |Probabilites/Probatilities SGPEfGEPS 0-48h (2013102312-2013102512) UTC - SGPE/GEPS 50 : 0-48h (2013102312-2013102512) UTC - SGPE/GEPS
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20 I * l Environment Canada Environnement Canada 20 I * l Environment Canada Environnement Canada

10 Meteorological Service of Canada  Service météorologique du Canada 10 Meteorological Service of Canada  Service météorologique du Canada

2. Global Ensemble (GEPS) sent 3. GEPS parallel run was less

the wrong signal, tracking the low mistaken, with several members

further west! tracking to the east of GDPS track,

showing a better spread that included
the truth.

Cyclone Tracking (Mean Sea Level Pressure) — VERIFICATION
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Canada Canada ® CMC control fest (+0h to +120h, 6h) ® GEM-GLB fest (+0h to +120h, 6h) a a

@ CMC 20 perturb. fest (+0h to +120h, 8h) © GEMGLB analyses (+0h to +120h, Bh)
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e Case 4:

Slow moving tropical system

(L PRI Vall: 122 Tos D01, 200 Mo 20,20
5 Poiht ok 135 T cetor, 20 P 132 o Oetorcmts

This type of system is

very sensitive to

latent heat: we could
Moisture initialisation had problems 7
. expect its trajectory

over northwest quadrant: missing deep convection

. to be further west
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Interesting to see that
REPS (Ops and Par) did
better not only with
depression track but also
with QPF compared to
RDPS
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Documentation

® Technical note REPS 2.0.1:

http://collaboration.cmc.ec.gc.ca/cmc/cmoi/product_guide/docs/lib/technote_reps201 20131204 _e.pdf

e R&D seminar (PPT presentation):

http://labgc.wul.gc.ec.gc.ca/eps/doc/seminar03.pptx

® REPS products of the High Impact Weather Laboratory:

http://labgc.wul.gc.ec.gc.ca/eps/index.html

® Including quilt of REPS products:

http://labgc.wul.gc.ec.gc.ca/eps/quiltEn.html
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