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Double penalty

Problematic aspects of grid point based error scores

(a) (b)
P
hit rate = 0

(C (d) ... but (a) is “better”
F C_ = 3 than (b)-(d)
(e)

F hit rate > 0

... but forecast has not the right
“structure”

Davis et al. 2006 (MWR)
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Double penalty problem

Which rain forecast would you rather use?

HARMONIE (2.5 km) ECMWF T1279 (16 km) OBSERVATIONS
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Intercomparison Of Spatial Fc Verif Methods
Project

filtering

neighborhood

-

scale-separation

5

displacement

feature-based

X
of

field deformation

Gilleland et al, 2009

How do the methods inform about
performance at different scales?

How do the methods provide information on
location errors?

Do the methods provide information on
Intensity errors and distributions?

Do the methods provide information on
structure errors?

Do the approaches have the ability to
provide information about hits, misses, false
alarms, and correct negatives?

Do the methods do anything that is
counterintuitive?

Do the methods have selectable
parameters and how sensitive are the
results to parameter choice?

Can the results be easily aggregated
across multiple cases?

Can the methods be used to identify timing
errors?

Can confidence intervals or hypothesis
tests be readily computed for the method?

curopean unio ) P TEE i ) . 2 arm 0z o Z .
m : I @\“’“" TR — /\\L-MCT i 11-14 Métodos verificacion modelos atmosféricos > 14hb Métodos Esbhaciales - csantosh@aem



SAL (Wernli et al 2008)

(1) Upscale observations to model grid
(2) Search of objects in forecast and observation fields

separately:

Thresholding: subjetive task (visual inspection)

R; 2 R*=fRy , f=1/15 empirical

Clustering: select grid points belonging to object (8 ngb)
(3) Object properties

R, =2>R(n), total pcp of the object

X, = YR(n);x(n)n; / YR(n); object centre of mass

o™ 5E,50N,15E] 12Dec20 108 24hAccPcp(680

V., =R, /R(N)) max scaled volume or total pcp of the object
normalized by its max value L —

(4) Field properties il EumB e e
D = (1/9)3R; ~ E[R] domain-average pcp value in the field T
V=3RV, />R, ~E[R? weighted mean of objects scaled volume islf, .

19

the field
X=3Rx;/ 3R, field centre of mass
r=>R |x-x]/ 3R, weighted mean of distance between
objects MCs and field MC
d max distance between two points inside
domain L ——

(5) SAL measures normalized differences of field properties.
S =2 (Vf-Vo) / (Vf+Vo) Structure - size and shape of pcp objects

A =2 (Df-Do) / (Df+Do) Amplitude — accuracy of the total amount
of pcp
L, = |xf-xo| / d Location - accuracy of pcp
L,=2(rr)/d distribution and relative
L=L,+L, positions of objects in the field.
Amet PAF 2018 jun 11-14 Métodos verificacion 1 ntosh@aemet.es 6




/\ \ LMCT

S=0

A=0
L small

S>>0
A=0
L medium

SAL

L large

Davis et al. 2006
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ECMWF T799 (~25 km) DJF
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SAL

Objective and fair comparison for models of different resolution, without
penalty for mesoscale ones; Structure (X) Amplitude (Y) Location (color)
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MODE (Davis et al 2008)

L 1 1 1 L 1 0.0 w
03-05 0608  09-1 12-14 157 1820 21-23

Timing (h)

00-02

03-05 0&-08 08-11 12-14 15-17 18-20 21-23

-B0
120

Centroid (km)

BD__,_,.-—"-

T T T T T
S

00-02
0.5

03-05 0e-08 09-11 12-14 15-17 18-20 21-23

04 -

Normalized
]
o
T

Area Error
oo
-—

MODE proporcionado por el paquete

de verificacion de NCAR:
Model Evaluation Tools (MET).

Modificaciones posteriores del
MODE (interés total):
Davis et al. 2009

MODE aplicado a ensembles:
Gallus, 2010
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Brier score

—

Ignorance score (Good 1952,
Roulston and Smith 2000)
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El valor ifinito se da cuando
p=0y el evento ocurre, o
viceversa.

Moraleja: no predecir nunca
p=0 o p=1

Incluso cuando la verdadera
probabilidad no sea 0 (1)
habra casos en que ningun
(todos) miembros(s) prevea
el evento.
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Sensible probabilities (Leutbecher 2019)

e Never forecast p = 0 or p = 1 unless you are really certain!

o If the true probability is not equal to zero (or one), there will still be cases when
no member (or all members) predict(s) the event.
Sampling uncertainty!

o Wilks proposed to estimate cumulative probabilities using Tukey's plotting

positions
10 member

_I_I_I_I_I_I_I_I_LI_I_)

threshold
e When n members of an M-member ensemble have a value less than the threshold
6, the probability to not exceed @ is set to

(T) :n—|—2/3
Pn) = Va3

e Consider for example M = 10:
n 0 1 2 3 4 5 6 7 8 9 10 | .
o 006 015 024 032 041 050 059 068 076 085 004 | s ECMWF
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