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Verification of mesoscale EPS with
different resolutions
(Sochi experience)

precipitation study

A.Bundel, A. Muraviev, E. Astakhova, A. Kirsanov, G. Rivin,

I. Rozinkina, and many others
Roshydromet
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ORTIUM FOR SMALL SCRIE MODELING

Stations and models c®smo

e Stations (FROST2014 map)
 Models (hame, country, grid, members, lead-time):

» COSMO-S14-EPS, Italy (7 km, 10 mmbs, 72 hrs)
» GLAMEPS, Norway (11 km, 54 mmbs, 54 hrs)
» LAEF, Austria (7 km, 17 mmbs, 72 hrs)
» NMMB-EPS, USA (7 km, 7 mmbs, 72 hrs)
» COSMO-RU2-EPS, Russia (2.2 km,10 mmbs, 48 hrs)
» HARMON-EPS, Norway (from 28 Jan 2014),

(2.5 km, 13 mmbs, 36 hrs)

We succeeded in loading only COSMO-S14-EPS, COSMO-RU2-EPS,
And GLAMEPS into VERSUS;
for other models difficulties with grib params

sochi.ru
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Mountain cluster with model nodes c®smo
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Mountain cluster with model nodes c®smo

GLAMEPS - lowest resolution COSMO-RU2-EPS - highest res.
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One model grid-point may be the nearest to several
sochi.ru stations, even for 2-km resolution ensembles!
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CONSORTIUM FOR SMALL SCRIE MODELING

BSS of COSMO-S14-EPS 3-h precip for €C@®SMO

different thresholds, Feb 2014, mountain cluster
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sochi.ru New spatial methods for ensembles are needed!

L

Averaging in such a big radius around the station
makes little effect on the scores in the Mountain cluster.




BSS, COSMO-S14-EPS, c®SMO
3h precip>0.01 mm/3h, whole Sochi region, 00Z

15.01.2014-15.03.2014

0.7

0.6 - — Nearest point
05 — 15 km radius
0.4 -

0.3 A

0.2 -
0.1 /\

O I I I I I I I I I I I I I I I I I I I FI/I\I
013 6 \VIZ 15 18 21 24 27 30\% 39 42 45 48 51 54W63 66 69 72

0.3 - leadtime




CONSORTIUM FOR SMALL SCRIE MODELING

BSS for different 3h precip thresholds ¢@sMO
(COSMO init.time 12Z, GLAMEPS 18Z), feb 2014
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CONSORTIUM FOR SMALL SCRIE MODELING

Distribution of forecasts and c@OsmMo
observations (explanation to the previous slide)

Precipitation

20

10

Dbsery value (mim)

Overpopulated
stripes along
the axes

10 15 20

FC value (mm)
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COSMO-S14-EPS
15.01-15.03.2014

Sample effects evident

ATTR: loss of reliability
with threshold.

ROC: gradual decrease.

No symmetry at higher
thresholds.

D eerved selafive fregeency, )

At arpa _ MauniChiaies _ Reorm  lad= 8 il
NTOT= 1824 , EVENTS= 434 NOEV= 1030

Rsum , lead= 6 , thrsh= A

Prec>0-o1 mm/3h o= 1wmeﬁms 434, ROEW= 1080

AREA; 0.928 |

o
Facscmt piobabiiy v,

nz

4 e

False idgem Pade

11 1w

At arpa _ BoniChister _ Reurm , lond=8,
HTOT= 1524 , EVENTS= 147, NOEV= 11

Prec>3 mm/3h

ROC: arpa _ MountClusier  Rsum , leads= 6, thrsh=13

NTOT= 1524 . EVENTS= 147, HOEY= 1377

DEeorved relaive fregeency, )
o

ul:}

nG

o2

o

AN Arp M Cliater _ Reum , b= 8
NTOT=1

524, EVENTS=70, Ho2v= 14 Prec>5 mm/3h

arpa _
NfaT‘-ﬁzﬂ. E‘LI'EH'I'S 70, HOEV= 1454

=
= -
= ]
[
=
L= -
E & i [
E ; a7
v = (5]
p
& u L -
; : :
i na AREA; 0814 |
g -
=
ol
& - -
T T =
a0 o h-) 3 10 ' ¥ r ¥ i L
oo nz o4 e DE 12
Frcscmt peohabity
False filym Rale
ROC: a Rsum , lead= 6 , thrsh=5

False il Fade

-
@
=
i
z ia
F
a a5 2
- ; |
B AREA: D.ETE |
0E
g
ne
- a L
T T a .-
an D [E:) 03 10 ' l o L
o nz . e QE 1
Focscmt probabity:




Observed relative frequency, 9,

CONSORTIUM FOR SMALL SCRIE MODELING

Attribute diagrams, precip>0.01 c®sMOo
mm/3h, 24h leadtime, feb 2014
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Talagrand diagrams, precip>0.01 c‘SMQ
mm/3h, 24h leadtime, feb 2014

Verification Rank Histogram
Verification Rank Histogram
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COSMO-Ru2-EPS has
the best spread
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CONSORTIUM FOR SMALL SEHI! MODELING

Economic value, precip>0.01 mm/3h, 24ga@smM
leadtime. feb 2014

Cost/loss Curves Cost/loss Curves

From: 2014-02-01 To: 2014-02-28 Step: 24 Th: 0.01 -9999 From: 2014-02-01 To: 2014-02-28 Step: 24 Th: 0.01 -9999
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Cost/loss Curves
From: 2014-02-01 To: 2014-02-28 Step: 24 Th: 0.01 -9999

COSMO-Ru2-EPS seems to have
the best economic value for users
whose loss of precipitation
occurrence is comparable with the
cost of preventive mesures

COSMO-Ru2-EPS
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ROCA, BSS, and BS for Precip >0.01 ec@SMO
mm/3h, Mountain cluster, all initial times

15.01.2014-15.03.2014 o
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COSMO-S14-EPS, COSMO-RU2-EPS, and NMMB-EPS look most
informative. The lowest resolution model GLAMEPS has the lowest sKill.
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ROCA, BSS, and BS for Precip > 5 mm/3he @S MO

Mountain cluster, all initial times
15.01.2014-15.03.2014
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For higher Precip threshold (w.r.t. the lower threshold):
- COSMO-S14-EPS, NMMB, and HARMON-EPS become worse.
- In contrast, LAEF and GLAMEPS become better.
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EDI, Extremal dependence index

—3
]
|
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=

‘EHRS'RNHIM FOR SMALL SCRIE MODELING

EDI = (logF — logH) / (logF+logH)

EDI is especially recommended for low base-rate thresholds, but it
will give a good comparative estimate of accuracy for all thresholds
(“Suggested methods for the verification of precipitation forecasts

against high resolution limited area observations” by the JWGFVR

(Laurie Wilson, Beth Ebert et al.)

NOTES:
- Pictures will refer to thresholds 0.01 and 3, and the last threshold at which the

50% probability EDI curve remains not interrupted in the 0-36h interval




Extreme Dependence index: anpa , Rewm . MountCluster ghresh= 0,01 [mmdZhrs]
EDM-50% — bue, EDI-66% — green. ECI-904% — red

COS M O_S 14_ E PS base rate — black. Lower decision making level - dotted magenta

Last threshold: 8 mm/3h
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Blue: EDI for 50%

Green: for 66% 7
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COSMO-RU2-EPS
Last threshold: 6 mm/3h

Blue: EDI for 50%
probability threshold
Green: for 66%
Red: for 90%

sochl.ru
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Extreme Dependence index: cosmo? , Rsum , MountCluster thresh= 0.01 [mmi3hrs]
EDI-50% - blue, EDI-66% - green, EDI-90% - red
base rate - black. Lower decision making level — dotted magenta
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Extreme Dependence ndex: glameps | Rsum , MouniChuster thrésh= 0,01 [mm/3nrs)
EDI-50% — biue, EDN-66% - green. ED-90% - red
Dase rate - black, Lower decision making bevel = dotbed magenta
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Nmmb
Last threshold: 8 mm/3h

Blue: EDI for 50%
probability threshold
Green: for 66%
Red: for 90%
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Extreme Dependence Index: nmmb , Rsum , MountCluster thresh= .01 [mmi3hrs)]
EDN-50% - blue, EDM-G6% - green, EDI-90% - red
base rate — black. Lower decision making level — dotted magenia
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Laef
Last threshold: 6 mm/3h

Blue: EDI for 50%
probability threshold
Green: for 66%
Red: for 90%
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Extreme Dependence Index: laed , Rsum , MouniCluster thresh= 0.0 [mm/3hrs]
EDI-50% — blue, EDI-66% - green, EDI-90% - red
base rate - black. Lower decition making kvel - dotied magenta
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Harmon-EPS (fewer cases!)
Last threshold: 6 mm/3h

Blue: EDI for 50%
probability threshold
Green: for 66%
Red: for 90%
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Extreme Dependence Index: harmon , Rsum , MountCluster thresh= 0.01 [mm/3hrs]
EDI-50% — blue, EDI-66% — green, EDI-90% — red
basa rate = Mack, Lower decision making level = dotted magenta
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Conclusions, EDI c®smMmo

Extremal Dependence Index, EDI, can be used for decision
making, especially for rare events when other scores, such as
PSS, approach zero. Constructing EDI for different probability
decision levels (50, 66, and 90%) showed that the participated
EPSs demonstrate skill up to the following precipitation
thresholds:

COSMO-S14-EPS and NMMB-EPS — informative up to 8mm/3h;

COSMO-RU2-EPS, Harmon-EPS, ALADIN LAEF - informative up
to 6mm/3h;

GLAMEPS - informative up to 4mm/3h.
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General conclusions c@smMmo

* The choice of a representative model point for
each station is a problem

 Sample effect is evident for all models, especially
for higher thresholds of variables.

 |tis therefore unlikely to label a definite model
“the best ensemble producing system”, but still
some conclusions can be drawn
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Conclusions, precipitation c®smo

 For precipitation occurrence, the skill of COSMO-
S14-EPS, COSMO-RU2-EPS, and NMMB-EPS is the
highest (as assessed by ROCA, BS, BSS). The lowest-
resolution model GLAMEPS has the lowest skill

e COSMO-RU2-EPS and LAEF are the best models for
more intense precipitation forecasts

 The forecast skill of precipitation occurrence is
worse that that of higher thresholds up to
~5mm/3h
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Thank you for your attention!
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ROC-curves (precip>0.01 mm/3h, e@sMoO
24h leadtime)

ROC Curve ROC Curve
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 -The base rate has the following approximate
values:

 P(0.01mm/3h)=0.3; P(1mm/3h)=0.2;
P(2mm/3h)=0.15; P(3mm/3h)=0.1;
P(4mm/3h)=0.055;P(5mm/3h)=0.05




