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Outline

The Harmonie/Arome ‘operational’ runs

* Subjective evaluation

* Traditional point verification
The SAL verification

* From precipitation to clouds verification
Towards sub-km scale modelling
Summary and conclusions
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HARMONIE at AEMET: AROME configuration

Cy36h1.4/37h1.2
- EDMFM
* Explicit convection
* 065 vertical levels
* Ax=2.5km
e Run since October 2011, 4 times per day H+36 forecasts

*  Only SURFEX surface analysis (Ol). Only wait 72 for obs => early
delivery

* Direct hourly nesting in ECMWF forecasts
* Blending (upper levels from ECMWF FG)
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It is increasingly been used by operational forecasters.

Main limitation so far is translate all post-procesing products from
HIRLAM to HARMONIE




The ’Operational’ domains
. at 2.5 km
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Precipitation with strong forcing (H+30 loop) ALMer
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HARMONIE 2.5 km

HARM Reflectividad 300m (dBZ)
Radar 17/11/2012 00z HARM H+ 03 Valid: 17/11/2012 03z
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A heavy prec1p1tat10n event (24 hour accumulatlon) l/’\‘T-MJ

Andlisis observaciones HARMONIE 2.5 km
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25!10!2012 OOZ HARM H+ 30 Valld 264"103’2012 06z

Thursday, 25 October 2012 - Precipitacion de 07 a 07

226

* Major precipitation events well captured | | |
* Side effects: False alarms L4+ 4 L4+ 4 .



Summer convection with weak dynamical forcing

Radar HARMONIE 2.5 km

HARM Reflectividad 300m (dBZ)
24/07/2012 06z HARM H+ 03 Valid: 24/07/2012 09z
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Fog case: 8 January 2012 Loop 30-hr /\‘U"‘J

HARM Nubes hajas
08/01/2012 00z HARM H+ 03 Valid: 08/01/2012 03z
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« Big errors in fog prediction: Many false alarms
« But much better than Hirlam
« Very sensitive to initial conditions and model settings



Verification at high resolution AEMer
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Point verification

Selection: ALL using 279 stations
Period: 20111101-20120926
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Verification against observations: T2Zm

Selection: ALL using 964 stations
Period: 28111881-26128384
Tenperature Hours: 88,123
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Bias T2m H+24: Nov 2011/Feb 2013 ATMer
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ETS of wind speed for different thresholds /\U"‘J

Equitable threat score for Hind speed {n/s}
Selection: EMGLAH 33 stations
Feriod:28111881-28128384 At {868,121 + 86 12 18 24 38
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Bias Wind Gusts H+24: Nov 2011/Feb 2013 LML

Bias - GG - Selection=ALL Cycle=12 HH+24
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|
Frequency for cloud cover AEMET

Frequency for Cloud cover {octas})
Selection: ALL 151 stations
Period:281110881-28120384 At {688,123 + 86 12 18 24 38
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ETS of precipitation for different thresholds ALMET

Equitable threat score for Precipitation {mn/12h}
Selection: ALL 348 stations
Period:281116881-28128384 At {688,12% + 12-88 13-86 24-12 3B8-18

9.3 " aib_36h14 i
e —— | e Double penalty problems.
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SAL method: Assessing structure errors AAIMEL
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e Use observations up-scaled to model grid (network of 3000 stations over
Iberian Peninsula). 24 hr accumulations.

S: Structure -2 0 +2
 S: Shape and size of the objects Perfect oblects
. too small or too large or
ObJ ects too peaked too flat
o A: Compares absolute A: Amplitude 2 .. 0 .. +2
1 d Perfect d
magnitudes qereced et pveresed
o L, Compares the estimated estimated
location of the objects L: Location 0 e #2
Perfect wrong location of
Total Center of Mass
(TCM) and / or of
objects relative
to TCM




Oct 2011-May 2012

HARMONIE

A-component

Q0 | iy

234 0

S-component

* A point in the plot corresponds to the SAL values for the forecast and
observations. The closer to zero the better.

* L is plotted in different colours.

* The dashed lines show the median of the S and A distributions, while the
shadowed rectangle shows the inter-quartile ranges (IQR).
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Time series of Structure and Amplitude (2 months)
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How the method is applied

AIB  Acc. rain (mm/24hr)
12/12/2011 00z HIRLAM H+ 30 Valid: 13/12/2011 06z
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Upscaled obs

CLI Acc. rain (mm/24hr)
12/12/2011 00z HIRLAM H+ 30 Valid: 13/12/2011 06z
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Oct 2011-May 2012
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SAL verification for low clouds AEMer
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Harmonie 2.5 km SAF cloud type product

Monday 28 November 2011 00UTC  Forecast t+24 VT: Tuesday 29 November 2011 IJ[IUTC Om low cloud cover

Only low and very low cloud types used. 3 km resolution
Translation from SAF type to model clouds not straightforward

Gema Morales



SAL verification for low clouds NEMeL

Agencia Estatal de Meteorologia

Harmonie 2.5 km SAF cloud type product
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Restrict the verification to small domains
e Avoid many objects
» Try to verify same type of clouds



SAL for different regions

January 2012 & 2013
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North Plateau; Diurnal cycle

aib_36h14 aib_36h14
2 L-companent 2 L-component I
i
0010205 1 2 0 010205 1 2 : °
i
1 °
1t '
1
. 1
i
E F------==-===-=-= = |
2 2 !
g o . ° 8 '
E o% E
-1 ° =]
ot ° . ot
06 UTC ~ C )
. 12 UTC
A1t .
o
°
°
L] L
.
2 L
-2 -1 0
S-component S-component
SAL_Plotaib_36h14_mesetanorte_enero_Obs0600.pn SAL_Plotaib_36h14_mesetanorte_enero_Obs1200.pn
aib_36h14 aib_36h14
2 L-companent 1 2 L-component
: °®
0010205 1 2 | . 0 010205 1 2
L]
.+ .0 I
1 n' 9 '!. ‘I. J 1 .
e S _5_° _." o | Lo __-_C
____________ .-' -0-'.~.-.|--- " a
a » a0 -
= oe_ | oo =
2 . L] . ) e @, ". 0 ‘ 2 o
g % ': b * | e o
0 T 20
: - i :
o ° o ofg ° ° ] =
g . 2 21 UTC
L] @ 1
r . : -1 e o @
« ° 1
. * 1 . ®
o o A | CT |oy | on
P : MY [185] 3 s ©
2"' ) - mn|s | o She )
-2 -1 0 1 2 -2 -1 0
S-component S-component
SAL_Plotaib_36h14_mesetanorte_enero_0Obs1800.png SAL_Plotaib_36h14_mesetanorte_enero_Obs2100.png




3
o

+ +

I_[
|_|
I_I
I_I
+ 4
+ +
+ +
+ +
+ +
l_,..
i
P
i




w ADnet

1300 _ ; i, s sl
. l e e . g _|_
1600

1500

1400

1300

1200 T LT
1100 .

wo Domain at 1 and 0.5 km
900

800

700 1
600

500

400

300

200 —1
100

10

2

-10

TEw nanw EER R

_|_

x Using local orography data set with 200 m resolution from Instituto
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, 3
Summary and conclusions (1) /\'L-MJ

 Harmonie/Arome has good added value to Hirlam and ECMWEF.

 Heavy precipitation events are generally well simulated but with a
tendency to produce FA.

 Temporal and spatial errors suggest the need for stochastic approaches.
That is even more the case when there is not a clear dynamical forcing.

e Fog/low clouds much better represented than Hirlam but the errors are
still large. Tendency to overpredict fog and to destroy then too much
during the day. Also suggest the need for stochastic approaches.
Performance is not the same for different regions.
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+ The SAL method has been extended to low clouds using satellite data. The tricky part is de different definitions of clouds in the satellite and the model.
+ A local orography data set with 200m resolution has been included. It has been tested for the step Canary Islands orography. We have failed in stabilizing the simulations below 1 km.

| + SAL method seems to be appropriate for assessing high resolution simulations in particular to look at structures of the fields. It is able to compare models of different resolutions. The method is sensitive to the clustering hypothesis. Harmonie gives very good results for precipitation.
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The SAL method

i | e s

AIB  Acc. rain (mm/24hr)
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Upscaled obs
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Time series of Structure and Amplitude (2 months)

Harmonie: 5.4 L

Harmonie: 3 A

SAL verification against clim stations, Precipitation H+08/30
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SAL for different amounts of precipitation /\'

Central Europe 2008 24hAccPcp : TT93 T+54 thr it 1.0
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! ! 0.5 km default vs D6 f\?’w
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-log scale- Energy Density

2.5km > 1km=>
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-log scale- Energy Density

1 km default vs D6
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1 2.5km > 1 km poti

aic_ 10m wind (km/h) .
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2.5 km > 1 km AL

aic_ Acc. rain (mm/24hr)

A c_10 Acc. rain (mm/24hr)
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