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« Why Multimodel SREPS?

* Verification issues oo

 Performance results
e Points: Spain & Europe
« Up-scaled: Europe

e Predictability of pcp .

 Concluding remarks &
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Verification issues :

OAZ

Standard approach

Improvements & issues

Precipitation

24h accumulated precipitation

forecast 06UTC-06UTC ag.
observed O7UTC-07UTC

HH+030 and HH+054

Extreme events
«Definition
*Obs. Quality control

Rain gauge networks

Spain
Europe

Pooling vs stratification?

Period

~90 days (Aprl to Jun30 2006).

Pooling vs stratification?

Verification method

Observation points
Upscaling

Confidence intervals

Feature-oriented

Verification
software

ECMWF Metview + Local

Scoring rules

ECMWF recommendations

New scores




407N

INM pcp network 2006

INM ~ 3635

L

b
1‘.!

i

.:‘;

EWGLAM Madrid 2008/10/06-08




Europe pcp networks 2006

L] Furope ~ 12087

3 by g i
| & 2

EWGLAM Madrid 2008/10/06-08 7




Conditional observation frequency

SREPE M UIMOae 11U I DOU TEmries (11 MmU B 1720 3 members)
Rellability Accum Preciphation 34h over 1mm 2. INM pIUvIometric netwark.
Aralysls: 00UTE VT H430 Ferlod: 20000401 10 0000020 Rs: 295200

SREPS MU 1] Iocsl-M U BGU AT eS| (M 1ML B 1710 avg members)

0. W

Analysts: 00UTE VT H43) Ferlod: 20000401 o 200000630 Rs: 283200

SREFE Multimesel-Mu i bourdar s (Mummuk 17/30 3w members)
PSRNy Aoty B e Ol el
Aralysls: COUTE VT H430 Ferlod: 20060H

SREFE Multimesl Mu i bou rdar s (Mummuk 17/30 3w members)
PSRy Aoty B S Sl el e
Aralysis: 00UTE VT H430 Ferlod:

q
s Mot s sz e

d . DOTE. VL A Peod SORRSON o AORSS o B0E

oft

o

o

alm—)| )]

Forecast frequency

itional observation frequency

=) |1))8

Forecast frequency

itional observation frequency

Conditional observation frequency

o

INM pcp network 2006

3635

[ S

Europe pcp networks 2006

Bope - 12087

Reliability

e Mot s s 475 g o)

01

Fcrecas‘t frequency

g members)
Rellability Accum Frecipiiion 24h over 1mm . Europe pluviomedric netorks
Analysis: 00UTC VT H+30 Feriod: MOOOHD i MOGOGE Re: BROM

Vg members)
Rellabliity Accum Precipislion 2thover Smm ag. Europs pluviometric netsorks
Analysis: COUTE VT H430 Period; 2000HO1 0 20060020 Rs: BRO%

Rellabll ity Accum Preciplisiion 3hover 10mm ag. Europs pluviemetric networks
Analysis: 0UTC VT H+30 Feriod: MOODHD i MOGOGE Ra: BROM

EFS g members)
Reliabll ity Accum Preciplisiion 3thover mm ag. Europs pluviemetric netsorks
Analysis: 0UTC VT H+30 Feriod: MOOOHD i MOGOOE Ra: BROM

Conditional observation frequency

[
2
T
g
=
£
£
g
]
2
L
T
E

nal observation frequency

Conditional observation frequency

F5 B¢ b5 Ge b7 B8 68
Forecast frequency

55 Be b7
Forecast frequency

15}

Ei bz b3  bBs b5 Bs By b&  BE
Forecast frequency




Conditional observation frequency
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-scaled HR observations

e What is the truth? (yesterday talks)
« Verification on points: Independency of realizations?
« Up-scaling Europe HR data: a first simple approach
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Extreme events

« EPSs give explicit, quantitative and detailed information about
uncertainty. They provide predictability information, and can
especially help forecast extreme events.

« BUT So far, no mature objective methods to verify extreme events
only, or isolated case studies.

* Following Group of experts in verification methods for extreme
events

e« Confidence intervals on scores

« New scores not sensitive to vanishing sample rates (very rare events)
e.g. EDS

» Feature-oriented, fuzzy verification methods (Ebert, Casati) might
show a more realistic information about performance (by better
representation of actual pcp), e.g. SAL decomposition

EWGLAM Madrid 2008/10/06-08 12




AL Predictability of pcp X

Tested methods for probabilistic
pcp forecasts:

« Diffusive methods (Theis)

» Hybrid ensembles (Jun Du)

Near future improvements on
Aemet SREPS pcp forecasts:

succesful for 10m wind speed)

. Non gaussian BMA (gaussian \ |
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~ Conclusions & [near] future =

« High performance of the AEMet short-range multi-
model ensemble 24h probabilistic precipitation forecasts
using HR pcp observations

« On points: good reliability & resolution, independently on the
different frequency of occurrence (base rate) on each network
and threshold, thus overcoming different skill difficulties

« Up-scaling: first simple approach, promising

« Future improvements on verification methods
 1vyear verification up-scaling HR pcp observations
 Following Group of experts in extreme verification methods

» Future plans to improve SREPS pcp forecasts
» Promising non-gaussian BMA on acc pcp

« Increase model resolution of individual members (currently ~
0.25°L40)

EWGLAM Madrid 2008/10/06-08 14
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« Ken Mylne, Jorge Bornemann (MetOffice)

« Deftlev Majewski, Michael Gertz, Michael Denhard (DWD)
e Metview Team, Martin Leutbecher (ECMWF)
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« Olivier Talagrand (LMD)
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« This project is par’rial|¥ supEorTed bg the Sganish Ministry of Education
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Thank you
Any HR pcp datasets are welcomell
csantos@inm.es
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2 Extras

(Bonus slides)
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Team

« José A. Garcia-Moya.

e Carlos Santos (Hirlam, verification &
graphics, web server).

e Daniel Santos (MMDb, Bayesian Model
Average).

« Alfons Callado (UM & grib software).

e Juan Simarro (HRM, LM and Vertical
intferpolation software).
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« WWRP/WGNE Joint Wor'king Group on Verification, Forecast
Verification - Issues, Methods and FAQ

http://www.bom.gov.au/bmrc/wefor/staff/eee/verif/verif_web_p
age.html

« VERIFICATION SYSTEMS FOR LONG-RANGE FORECASTS
NEW, Standard Verification System (SVS) for Long-range
Forecasts (LRF)

http://www.wmo.ch/web/www/DPS/verification_systems.html

« ECMWEF EPS Verification

h’r’rp:{ / W\yw.ecmwf.i nt/products/forecasts/d/charts/medium/verifi
cation

EWGLAM Madrid 2008/10/06-08 20
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 Predictability is flow dependent

e Extreme weather events have a low
predictability, uncertainties can grow

critically even in the Short Range (less than
72 hours),

» Convection is highly non-linear and it shows a
chaotic behaviour.

« Then a probabilistic apprach may help to
improve the prediction of such phenomena.

EWGLAM Madrid 2008/10/06-08 21
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~ Ensemble for short range

» Surface parameters are the most important
ones for weather forecast.

* Forecast of extreme events (convective
precip, gales,...) is probabilistic.

« Short Range Ensemble prediction can help to
forecast these events.

* Forecast risk (Palmer, ECMWF Seminar 2002)
is the goal for both Medium- and, also, Short-
Range Prediction.

EWGLAM Madrid 2008/10/06-08 22
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' Meteorological Framework =

e Main Weather Forecast issues are related
with Short-Range extreme events.

« Convective precipitation is the most
dangerous weather event in Spain.

« Western Mediterranean is a close sea
rounded by high mountains, in autumn sea is
warmer than air.

« Several cases of more than 200 mm/few
hours every year. Some fast cyclogenesis like
“tropical cyclones”.

EWGLAM Madrid 2008/10/06-08 23
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Rank of ob/an Rank of ob/an

« We use a simple algorithm to compute acc pcp rank histograms
avoiding “zero problems”

« OQver all those points with obs=0 and M of N fcs=0 the rank of the
observation is not really zero (though it seems with some
algorithms which plot a spurious overload of “zero ranks")

« Inthose cases, a random rank {0..M} can be assigned, which is the
same that to add 1/M to all bins in {O,M}. Always under the
assumption that the number of realizations is large enough

« With this method more realistic rank histograms can be achieved

EWGLAM Madrid 2008/10/06-08 24




BRE PS M UM mode|-MLU I BouU reiariss (MU mmu b 17/20 2w members) SREFE MU 1 mods|-M U BoU noariss (M ummu b 17720 avg members) SREPS Mulfimedel-MuHiboundarfes  (Mummub 17/20 avwg members) EBREPS Mulfimedel-MuHiboundarfes  (Mummub 17/20 awg members)
Fellabilly Accum Preci phalion 34h sver 1mm 23, M pluvicmedric network Fellabil Hy Accum 2. M b retacrk Rellabll(ty Accum Precipliation 2thever 10mm ag. NN pluviemeirlc netwerk PSRy At o ke e it Wl e e
4 Analysis: 00UTE VT, HA30 Ferlod: J000T4H] 1o 0000030 s 253200 i A nalysts; OUTE VT K40 Ferlod: 00401 1o J0000G730 Rs: 23200 5 Analysis: 0UTE VT, HH30 e lod: J000TH4H] 1o 200000130 s 25200 5 Analysis: 00UTE VT H4I0 Ferlod:
= T s B G o T e ey = R e L T e et
5 e b R oy 5, 5 SR 5 pieAr e Ay
oo o o b o g
E £ I E
£ c £ £
- . c ) g
& i 15} T
c c c c
B i B g
o 4 c o o
™ ® ™ ™
c ALLTENEEEVETTYS & = c
5 e 5 5 5
= k k =
c o 5
afs g
ofe
1
Ei bz B3  Es b5 4 67 X 5
Forecast frequency Fcrecas‘t frequency Forecast frequency’

N ¢ &
-L-JBJ[D Good reliabil d
L * Good reliability according to
S) J@M * thresholds (base rate)

| J + 54 « forecast length

BRE PS M UM mode|-MLU 1 BouU reiaries (MU mimu b 17/20 3w members) SREPE MU 1 mods|-M UTIBoU noariss (M ummu b 17720 avg members) SREPE Mulfl modsl-Muliibou ndaries  (Mummu b 1720 avg members) EREPS Multimods!-MuHibou ndar s (Mumi e rs)
Rellabllity Accum Prec|pliation 24h cver 1mm ag. INM pluviomedric netaork. RellabllHy Accum . INW pl retacrk Rellablilty Accum Preciplistion 24h over 10mm ag. INM pluvlemetric retaork Rellabliity Accum Preciplistion 2¢hover 20mm lometric netacrk
4 Analysis: 00UTE VT, H434 Ferlod: J000TH4H1 1o 0000030 s 50730 § 1 0 Z00OCO'ED R VI i A nalysts; OUTE VT K5 Perlod: 200041 o 0000030 Rs: 50730 N 5 Aralysis: 00UTE VT, 434 Ferlod: 20000401 s 22T
] B — ] i S S R e ] s s @ s
= o iy SUHE VR HhSe P 0GR o0 0NSE o BT = o el ! SUTE VR FOSt P 00801 s 30N o TS = o ! SUTE VR FOSt ar 0000R01 o NS R TS
£ & & £
5 5 H b 5 5
5 s . s 5 T 5
T ¢
c i c c i E
o
i ] i :
T £ Fomnerarity £ 3
2 9 -2 g s, 2 o SR =
= k=] H k=] =]
2 . e [ 2 2
8 & 8 g | & 2 8 y
afs g+ 0
IR
= : 5=
>_l— : >=‘
B e R e R o = - - :
BT bz B3 Bs b5 Be  bBr b BE o ti bz 63 EBs b bBe  Er b8 6& o ti bz B3 EBs bs  bBe  Er b8 b& b E1 bz b3  bs b5 Bs 67
Forecast frequency Forecast frequency Forecast frequency Forecast frequency




v rembers) sREFS v members) sREPS vg rembers) sREPS vg rembers)
Fellabiilty Accum Preciphslion 34h over Imm a5, Eurape pluviomeiric newarks Rellablity Accum Freciphisfion Mhever Smm . Eurcps pluviemelric retsorks RellabllHy Aczum Preciplisfion 3hever J0mm ag. Eureps pluviomelrlc netwerks RellabllHy Accum Preciplisfion 3hever Zmm ag. Eureps pluviomelrlc networks

- Analysis: 00UTC VT H430 Ferlod: TOOH fo OGO Fa: 0% 5 Analysts: DOUTE VT H4I0 Perfod: MOGGHON o M0OUGE0  : BR0% 4 Analysis: OUTC VT H430 Ferlod: OOV fo OGUGE Fa: BEO5 5o Analysis: OUTC VT H430 Ferlod: TOOH fo OGUOE Fa: BEO5H N
£ £ £
o S s [} P Tt il e B T s ¥ ] e D
3 5, e ek ooy e e e o S 3 A GO ey
oo ] o ] o
£ & £
5 5 5
2 g = ¢ ¢ 2 |}
T § 15} § i T |l
c c c
g i B
c :l c
™ ® ™
c fis - . c ———
5 5 5 s R
k=) k : k=)
c H £
8 . R s _H 8

+ H s X

’ i oz .-

2 afz L

\ o S A
I | TR R SO ] % BT Bz B3 Bs B fo  bh)
Forecast frequency Forecast frequency Forecast freque

H-ﬁj)@ Good reliabil d
. * Good reliability according to
E.v_f ﬂ) JJ * thresholds (base rate

[ = e forecast length
+34 7

v member sREFS v memeers) SREFS vg rembers) SREFS MUIImogeL L MIBo Maries. (MU mmuD
Fellabiilty Accum Preciphslin 34h over Imm a5, Eurape pluviomeiric newarks Rellabliy Accum Freciphiafion Mhever Smm . Eurcps pluviemelric retmorks RellabllHy Aczum Preciplisfion 3hever J0mm ag. Eureps pluvimelrlc networks Reliabliity Accum Preciplisiion Hhover Dmm 2. Eurg
§ o HOGE R BETID 0 20ODGTED R BIETIO  Amalvsis:0OUTC VT Ha34 Period: J00DHO1 10 MOCOGR0 Rs: BITH0 L Armlysis0OUTE VT 4 Perio: 20000401
) [ z ] )
c S e iy e e c £ S ot o £ o vt
@ e s e i e R o p o o e VRS et S o o
3 3 3 3
oo 4 T o o
£ & £ £
£ : c £ 5 £
5 i S S i 5
T k] T T
c c c c
g i B B
c :l c c
T LY, W = o i ki
z T [ z T e
2 9 3 . =] =] o =]
= o k=] = =
= Y = = e
8 4 H 8 8 o 5 8
als . o s
o : FIE
. L e . - #
: > = :
9 —I H
‘ / iy -
BT bz B3 Bs b5 Be b7 b bR ] Fi bz 63 EBs bs  bBe b7 b8 6@ BT bz B3 Bs b5 Be b7 b bR " E1 bz b3  bs b5 Bs b7
Forecast frequency Forecast frequency Forecast frequency Forecast frequency




