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1. Models configurations
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ALARO-v1B NH (CY43T2)

AROME (CY43T2)

4.0 km horizontal res.
789x789 grid points
70 vertical model levels

2.0 km horizontal res.
799x799 grid points
70 vertical model levels

3h coupling frequency and 1h output

3h coupling frequency and
output: 1 h standard
10 min. for INCA Nowcasting

72 h forecast range

30 h forecast range

LBC from ARPEGE with 9.4km

LBC from ALARO-1B NH

Time step 150s.

Time step 50s

Operational machine characteristics

Cluster of HP BL460c_GENS servers connected with Infiniband network, OS Scientific Linux 6, Intel Xeon E5-2690
processors — with maximum 1552 cores (97 nodes with 16 cores each), each core RAM 128 GB, disc array — 64 TB.



2. Climatological and other applications

Prognoza wartosci TMAX (2022-05-11) na tle warunkéw wieloletnich (1991-2020)
na wybranych stacjach synoptycznych w Polsce
punkt czerwony - prognoza, punkt czarny - $rednia warto$¢ TMAX, zakres - wartosci kwantyli 5% oraz 95% TMAX

] § 3
5 € 5 2
S [}

STACJA

#rdio: IMGW-PIB, prognoza synoptyczna

Warning system based on ALARO forecasts for
unusually warm or cold conditions for given time
of the year for synoptic stations in Poland

o

ORHEIEEHOLL+O©L
0

mE

Iapy zagrozen meteorologicznych

Pik

Widok  Narzedzia

e N
¢ . (pod Vk/lr\

Temp. 225°Ci 230°C
Temp. max < 0°C

Temp. ekstremalna max.

Wiatr

Opad =30 mmi >50mm !
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Temp. <-15°Ci £-20°C

Temp. min < 0°C

Temp. ekstremalna min.

Opad ekstremalny

Snieg

1Y Gotoledz
Mgla
ke Skela: 00

v

ISOK — EU project. Part of it is related to generation of automatic
warnings (storm, high/low temperature, snow, fog, precipitation,
icing, rime) from ALARO forecasts with algorithms developed

during the project.

Renewable energy production forecasts with ML and ALARO forecasts (wind farms).
New project, for landslides monitoring with ALARO/A-LAEF precipitation forecasts.
Universal Thermal Climate Index - human biometeorological parameter for cities
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4. Multimodel — artificial intelligence

EXPERIMENT BASICS:

>
>

YV V V V V

Y VYV

forecasts of T2m from 3 deterministic numerical models: AROME (2km), ALARO (4 km), COSMO (7 km)
predictors include forecasts of other elements (air pressure, wind, cloudiness), environmental variables (elevation, TPI) and

temporal variables (day of year, month)

forecast length: 30h ALARO AROME COSMO bias [C]
run: 00 UTC 30' 20
nnEs B

timestep: every 3h o4 | | 1.5

58 synoptic stations in Poland = 21+ - 1.0
@ - L

training set: 2018-2019 (~290k £ 18 0>
= 151 - 0.0

cases) 3 121 L 05

test set: 2020 (~193k cases) 2: _

method: random forests s{ [T T T : ] [ [T]

reference — multilinear regression | v ovIE X X | vovIE X X |0 v v X XI

Mean air temperature bias across months (X axis) and leadtimes (Y axis)
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RMSE on testset (2020)

MLR ALARO AROME COSMO RF MLR ALARO AROME COSMO

Bias distribution for different models

SSpvise = 11,6% against MLR

25,8% against AROME



. . METEO
4. Multimodel — after removing ALARO NG PIB
Difference in RMSE on training set
(ref=0) D S
RMSE on testset: 1,29 -> 1,33
wi;hout COSMO without ALARO witrirmout AROMEr SEg — th t ti | .
Multimodel without ALARO forecast a—sou -ea.s an |c.:yc onic
Wa — west anticyclonic
RMSE difference according to circulation types Nc — north anticyclonic

Eo — east undefined




6. Low clouds in Helsinki — 13/15 March 2022
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Metop-C, 2022-03-14 18:36 UTC MEPS cloud base 2022-03-14 19 UTC

,': .T' = i+ % ". A o :':.' &35 ‘7 2-
Legend i% i R ik i s 2
o " _‘;'," ¥ _ B . '\ <

- Cloudfree land o,
- Cloudfree sea

Snow covered land

Snow/ice covered sea
- Very low stratus

Low clouds

Mid level clouds

High opaque clouds

Very high opaque clouds
B Vvery thin cirrus

- Thin cirrus

Thick cirrus .;,«J \’\w 1\.-, ¢ e : “‘
Thin cirrus above mid/low clouds f\f e “:‘§ + ¥
- Fractional/broken low clouds -\ o ] K R
- Unclassified ' L RS on X
£~ N _‘ min: 37 ft max: 38815 ft

The cloud layer is in a quasi-stationary state.

Carl Fortelius: "Unobserved fog over the northern Baltic Sea” ACCORD 2 meeting

26000/ 7924

10000 / 3048

W 5000/ 1524

15007457

1000/ 305

500 /152

200/ 60

100/ 30



6. Low clouds in Helsinki — 13/15 March 2022

10 UTC

HARMONIE-AROME forecast

1

o,

- 5000 / 1524

F 1500 / 457

- 1000 / 305

500 /152

200/ 60

100/ 30
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Other models:
ALARO (boundary data ARPEGE)
WRF (boundary data from GFS and ICON)

COSMO (boundary data ICON)



6. Low clouds in Helsinki — 13/15 March 2022

16 UTC

NOAA obs. at 13 March 2022

ALARO forecast- low cloudiness
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WREF forecast (boundary data ICON)
lowest vert. level

.

~ 08
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-0z
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WREF (with GFS data)
lowest vert. level

COSMO — no low clouds
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6. Low clouds in Helsinki — 13/15 March 2022

AIR TEMPERATURE [deg. C]

ALARO model — too low air temperature and too high air

8
humidity in selected regions ‘
4
2022/03/13 15 UTC
Air temperature at 2 m a.g.l. Relative humidity at 2 m a.g.l.
- - . 13 FimSE, *' == LT 2
12 e -4 . - - - . .
" =0 06:00 12:00 18:00 00:00 06:00 12:00 18:00 00:00
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2022/03/14 15 UTC AIR TEMPERATURE [deg. C]

Air temperature at 2 m a.g.| Relative humidity at 2 m a.g.l.
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6. Low clouds in Helsinki — 13/15 March 2022

NOAA obs. at 14March 2022 WREF forecast (ICON data)
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ALARO forecast- low cloudiness
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7. Winter storm — 17 February 2022

Very strong witer storm with tornadoes — Line Echo Wave Pattern
Advection of warm air preceding cold air front
Fluctuations on squall linexesulted in local tornadoes

Maximum reflectivity — radar data
(3 UTC 17.02.2022)

CMAX (dBZ)
03:20 / 17-Feb-2022
Poland Composite

1620 0BZ
+59.0 082

+56.0 aBZ
+53.0 082
+50.0 GBZ
1470 OBZ
440 ORZ
1400 GBZ
+37.0 B2
+34.0 0BZ
+330 082
+310 082
+280 002
V230 ONZ
1200 GBZ
4+17.0 0BZ

I g
& !
+14.0 08Z
..“M"Z
|
| 8

POf e COMPO_CMAX_250 comp Cmax
Range 450 km

Frojecon  aeqd

Merge Type Maximum Vaoe

Sensors. BAZ+ GOA+ LEG+

80082
50082

PASS POZ4 X
RAM4 RZE W,
’ S 1032192,
Data Radar Data S N
Aanbow® Setex £5 GrnbM Tt

oy
Analiza synoptyczna: 2022-02-17 godz. 0000UTC
Wy IMGW-PIB, BPM Wroclaw
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7. Winter storm — 17 February 2022
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. .. . . . ALARO & AROMIE, start at 18 UTC
Maximum reflectivity — radar data Maximum reflectivity - AROME (top) and ALARO WIND SPEED [m/s]
(3:10 UTC 17.02.2022) (bottom) models r18 (3 UTC 17.02.2022) 20 = AROME
y B awE Y ﬁ*\ ';,’ B pPI(dB2) 3 :3:;.‘0
. -' y — . 1\'_“ 03:13 / 17-ut-2022
¥ fo NS Poznan 15 |
e
= .
'?9:491
o v 0
< .I:’:ZZ 00:00 05:00 10:00 15:00 20:00
> ¥ (e WIND GUST [m/e]
-
’ T e —— AROME
S 1 == ALARO
5. B . — oss
e o
20
10
Stronger reflectivity and wind °1, . . . .
00:00 05:00 10:00 15:00 20:00

gusts in ALARO in comarison with
AROME
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7. Winter storm — 17 February 2022 NG PiE
. o Maximum reflectivity - AROME (top) and ALARO (bottom) models:
Maximum reflectivity — radar data start 18 UTC (8 UTC 17.02.2022) WIND SPEED [m/s]
(8 UTC 17.02.2022) 20 surc — AROME
| == ALARO
L e T | = OBS.
s 15 | !
10 |
|
|
*7 |
|
o !
DDLDD 05I:DD IE;:DD 15I:DD 26:00
WIND GUST [m/s]
i 8 UTC — AROME
40- | —os.
https://old.radar-opadow.pl/ . :
20
!
10 l
|
o |
DD:IIJIJ DSI:EIEI 10‘:00 15I:IJD ZDI:DIJ

Expertise: possible wind gusts in Krakéw up to 28 m/s
(measured 22-23 m/s)

Overturned crane in Krakow — two dead people
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