AROME-Norway

From experiments to official public
forecasts for the whole wide world

Trygve Aspelien and Morten Kgltzow

and a lot of help from our friends

trygveasp@met.no
morteno@met.no
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Production chain (today)

“24/7 surveillance”
Intervention by duty
forecasters possible

¥

post-
processing

Free data

api.met.no




Example using api.met.no: www.yr.no

Front page Morway Buskerud Drammen

Hourly forecast for
Add to My places

Gulskogen, Drammen (Buskerud) O ) | [ Fapecuetee

= Overview Meteogram, next 48 hours
@ Hour by hour

Detailed
Long term
sf' ‘Weather radar

E Statistics

RELEVANT PLACES

R N A R N e A
w12 WM 1% 18 20 22 00 02 04 06 03 10 12 4 1 8 20 2 00 02 04 06
Today and tonight, 08 April 2013 Tomorrow, 10 April 2013
Time Forecast Temp. Precip. ‘Wind Time Forecast Temp. Precip Wind
Tuesday - Light air, 1 m/s from Wednesday - Light air, 2 mis from
08:00 & | 06:00 S LL R et
Tuesday - Light air, 1 m/s from Wednesday - Light air, 2 mig from
09:00 3 0 mm j north-northeast 07:00 4 0 mm / north-northeast
Tuesday - Light air, 1 m/s from Wednesday - Light air, 2 mis from
10:00 0 o mm e northeast 08:00 3 omm f north-northeast
To the main menu at Tuesday A Light air, 1 m/s from Wednesday A Light air, 2 m/s from
the page bottom 11:00 2 O #” castnoriheast 09:00 -2 i " rortheast
Tuesday o Light air, 1 m/s from Wednesday o Light air, 2 mis from
12:00 4 0 mm — st 10:00 0 0mm " astnonheast
Tuesday 0 Light air, 1 m/s from Wednesday 0 Light breeze, 2 mis
13:00 5 U AN southeast 11:00 2 e " from east-northeast
Tuesday N Light air, 2 m/s from Wednesday N Light breeze, 2 mis
14:00 6 0 'mm \.\ south-southeast 12:00 4 3 Omm - from east-northeast
Tuesday o Light air, 1 m/s from Wednesday o Light breeze, 2 mis
15:00 g om |\ deuhonst 13:00 A 3 Omm ™ from sast-nortneast
T:A .e.s.dj.y 6 0 mm A, Hgntar, 2mis fram We,d?efiay 5° 0mm o it breeze, 3mis

Yr.no is a collaboration between met.no and the Norwegian state broadcasting company (NRK)



New production chain(s) (Summer 2013)

J’“W
“24/7 surveillance”
Free data
post-
processing api.met.no
“24/7 surveillance”
Intervention by duty
forecasters possible
‘ Free data
post-
processing api.met.no




AROME- Norway

branches/METNO/harmonie-37h1.1 oper
AROME physical parameterization
Resolution: 2.5 km (750 x 960) / 65 levels
Hourly ECMWF boundaries (~16 km)
Surface data assimilation

Blending of ECMWEF upper air fields
+66 hour lead times

Four cycles a day (00,06,12,18)

Preparation for MetCoOp (March 2014)




File Options

Operational setup

Help |

Inf‘oy Hanual Y Hhy? )/ Triggers :}/ Tine line “( Yariables \

“ All - Tasks only - Sort by name “* Sort by tine

—infinite

netopsmodilrarome _noeruay2S-prep_arone _norday2s
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netop-mod 0 0-arome _noreay2s

netop-mod il arons _neruay25-put_arons _noruaw2s
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netop-medli-arons _neruay25-start_arcns_neraay2s

wetop-madll-arome _noruay25-readuds inra

netopsmodld-arome _norwaw2S-zet_arome _norwas2S_quick

netopsmodil-arome _noruay25-get_arone _noruawis

netopsmodld-arome _norway2S-get_arome _norwas2S_part2

netopsmodill-arome _norway25-get_arone _noruay2S_e

hetop-mod NI-arome _Reruay25-post_arone _noruayzs

hetop-mod Bl arone _neruay25-pest_c louds

netop-medll-arons _neruay5-post_precipitation

metop - medlirarcme _neruay25-pest_thundsr

netopsmodli-arome _norwaw2S-post_wind

netopsmodill-arome _noruway25-post_tenperatures

netopsmodli-arome _norway2S-post_arome _norday 25 uwrapup
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Postprocessing

‘ M 115 nodes O 67 nodes 0 8 nodes

H 1 node

HARMONIE: time usage for some tasks

Routine setup (model + post-processing)

Complex setup of AROME-Norway production.
Some bottlenecks to be improved




Verification and diagnostics
of model and post-processed forecasts:

— Near surface temperature
— 10m wind speed
— Precipitation
— Clouds



Temperature BIAS winter
HIRLAM 8km
AROME-Norway

Temperature Bias Temperature Bias

HIRLAMS VINTER 8 ARCME VINTER
s +2gradeig W e 42 grader
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Near surface temperature (t2m):

Post-processing of AROME-Norway t2m:

(@ www.yr.no/kart/#lat=62.94529&lon=37.3376&zoom=4&laga=temp&proj=3575

Norway (and northern parts of Sweden).
(1) Re-gridding to 500m horizontal resolution. Simple
height adjustment and an «inversion filter».

Friday
© i im

» Clouds & precipitation 09 10 11 12 13 14 15 16 17 18 19

» Weather radar

(2) Kalman Filter correction (appr. 320 Nor. Stations).
Krieging of corrections in grid (L<25km, z < 200m).

Temperature in celius (°C)
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10m wind speed — what to verify against?

FF: 10min mean wind speed on hour?
FX1: maximum 10min mean wind speed last hour?

Periode:
20111 2240020120107 24

_ Yearly average 2012
/ 2 windy weeks \

Mean FF:5.4

Mean FF: 4.2

Mean FX: 5.1 Mean FX:6.6
, * =0.5m/s
oo Ieme * = 0.75mis
2 ® = 1.00m/s
® > 1.mm-ls ® = 1.25m/s
® -1.25m’s > 1.50mis
> 1.50m/s - 1.75m/s

= 2.00m/s
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10m wind speed (FX1)

Equitable Threat Score

Coast stations Southern Norway

1
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Excaadancea thrashald

gives better forecasts
than 3hr LBS updates
(both BEO4).

AROME-Norway
verifies better than
HIRLAMS, but we still
need some post-
processing to beat
posprocessed HIRLAMS
wind speed.



1.0

0.8

0.5

0.4

0.2

0.0

Uncertainty due to undercatch of observed

AROME-Norway verifies very well, but too dry?

Precipitation winter

Equitable Threat Score

AROME
uM4
HIRLAMS8
ECMWF |
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Excaadanca thrashald

solid precipitation.

Precip (fraction of max)
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—— Ocean

1 — Land

1 2 3 4 5 6 7 8 9
Forecast length (hours)

1ID 1I1 1|2
Long spin-up time over ocean in winter.

(no differences between land/ocean
spin-up in summer)



From model output to forecasts at yr.no:

Precipitation forecasts on yr.no use information from
a neighborhood (NBH) approach (Roberts & Lean 2008).

Size of neighborhood area?

Presentation? Chose some high/low percentiles of
Precipitation amounts and forecast precipitation within

intervals. /

Tuesday 5% Gentle beeeze, 5 mis

010
1

Briar Scora

Brier Score

o5
|

RR1>1.0 mm/t

T T T T T T T
10 20 25 30

Neighborhood si

1313 10 1.0

0457
2.3 2.3 2.2 a1

7 2141401 4024050-201 3 d 0d 0130130130l 7

& _
13:00 2 0.2-0.5mm J from sout]
Tuesday -3 Gentle breeze
=) - '
14:00 1 0.2-18mm »f from south-soutl
Tuesday - Gentle breeze, 5 mis
[ | = !
15:00 1 (0] =205 \/ from south-southwest
Tuesday .y — Moderate breeze, 6
16:00 — 1 0.1 -27mm mis from
" west-southwest
Tuesday - Gentle breeze, 5 mis
& 4" = :
17:00 1 = = from southwest
Tuesday — \1/ Moderate breeze, 7
18:00 [S—— 1 0.1-1.3mm mv's from south-
" southwest
Tuesday — q/- Mederate breeze, 8
19:00 e 1 0.1 -2.3mm mvs from south-
" southwest
Tuesday o Moderate breszs, 7
20:00 | - ) | -2 0.1 1.7 mm \/- mis from southwest
s Moderate breeze, 8
Tuesday -1 3
21:00 = 2 0.2-1.7mm j mis from south- 03
" southwest 0.3
Tuesday - Fresh breeze, 9 mis d 2.2 0.2 2.1 2.1
[éran] _ ,
22:00 - 05-1.7mm \‘/- from southwest \ j \/
Tuesday — j Moderate breeze, 7 "? ‘\H':" “\’ x
23:00 et 2 0.4-1.8mm mis from south-
- southwest | 7] i3 10 12 14 16

SIS ST T ]
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Total cloud cover

* Too many forecasts of “no clouds” or total overcast compared with manual synop
* Averaging over NBH area improved model climatology and verification score

15UTC 8.April 2013 PP AROME-Norway
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Summary

* AROME-Norway with additional post-
processing will this summer be the official
met.no product for continental Norwegian
areas (hopefully©)

* Quality is on average improved or equal to

previous setup. Largest quality improvement
seen for precipitation.



