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WEATHER FORECAST SYSTEM COSMO-RuU

Roshydromet, Hydrometeorological Center of Russia

www.meteoinfo.ru Gdaly.Rivin@mail.ru Inna.Rozinkina@ mail.ru

* GRIB and graphical fil

s (about 70 Gb) are

Daily 4 times (00, 06,12, 18 h UTC):
= more than 8000 (total for 1 day) weather forecast maps and about 1000 (total
for 1 day) meteograms (images) prepared
 maps and meteograms are sent to the weather forecasting offices of
Roshydromet
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Time step: 40

Grid: 700 x 620 x 40
Space step: 7 km
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COéMO—RJSib run operationally in the
WMO Regional Meteorological Center
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Pressure, mid-level cloudiness and precipitation

36 h forecast from
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23.09.2014, 00 UTC
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accumulated precipitation for 3 h, mm

— sea level pressure, mb

Grid:
Step:

Forecast:

360 x 250 x 40
14 km

Time step: 80 sec
78 h
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Grid: 1000 x 500 x 40
Space step: 13.2 km

Time step: 80 s
Forecast: 120 h

r COSMO-Ru2SFO

J!rid: 420 x 470 x 50

1Space step: 2.2 km

Time step: 20 s
Forecast: 24-48 h

IC&BC

90 x 50
1.1 km
5 s

36 h

;_/,FRESH SNOW POSTPROCESSING SCHEME

FieldExtra software

Visualization software

Altitude correction
of T@2m

Algorithm of fresh snow
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Maps of fresh
snow height
for 6 h intervals

Meteograms

height calculation

16:00 19FEB 2014 (7

" Snow height

16:00 19FEB 2014 (MSK

Fresh snow height
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Forecast on 36 hours from 04h 18FEB 2014 (Msk)
Postprocessing of COSMO-RU 7km
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on 36 hours from 04h 18FEB 2014 (Msk)
U 7km

/ COSMO-RU-ART

d New version COSMOS.0-ART3.0 was installed and use as quaisi-operational
model for 48-hours forecast of air pollutant’s concentration over center of the
European part of Russia
4 Forecast for the following substance CO, SO,, NO, NO,, PM10, O,
d Updated emissions (TNO = TNO-MACC)
 Calculation of the mefeorological potential for atmospheric pollution
 Forecast of fires pollution
d Model verification in connection with meteorology, vertical profiles
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Forecast of fires

COLLABORATION

CHIMERE model data >

f ,:TMO-RWT-A RT - Moscow region,
g (64x64 gnid cells)

ébSM(O-RW’-A RT - Central region of
o "European Russia, (135x150 grid cells)

NO concentration (ppm)

24h forecast from 02.09.2014, 00 UTC
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WILD FIRE EVENT CALCULATION WITH MODIS FRP DATA

MODIS FRP or/and
EMERCOM data

CO concentration (ppm)

forecast from

06.08.2010, 00 UTC

empirical

coefficient

of biomass

Consumption rate

emission
factor

Biomass burning
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CONSORTIUM FOR SMALL SCALE MODELING

‘METEOSUPPORT .OF - SOCHI-2014
OLYMPICS AND PARALYMPICS

A special Priority Project was organized in 2011, called CORSO (Consolidation
of Operation and Research results for the Sochi Olympic Games), which was
completed in 2014. Scientists from Russia, Germany, ltaly, Switzerland and Greece
have participated.

MODELS OPERATIONAL PRODUCTS

Forecast charts
d for the main meteorological parameters
and their combinations,
and new product - Fresh Snow height ———

 for several regions:
= whole model domain

(COSMO-Ru7, COSMO-Ru2, COSMO-Ru1)

16:00 18FEB 2014 (MSK):
The height of the lower boundary of convective clouds
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21:00 18FEB 2014 (MSK): Height of fresh

snow for 6h.

Black Sea

Forecast on 60 hours from 04h 16FEB 2014 (Msk)
COSMO—-RU 7km

L‘—Wind at 850 hPa

(MSK):

T2m

Forecas t on 13 hours from 04h 15FEB 2014 (Msk)
COSMO—-RU 1.1km
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= Sochi region (COSMO-Ru7, COSMO-Ru2, COSMO-Ru1)

17:00 15FEB 2014

ENSEMBLES OPERATIONAL PRODUCTS

Forecast on 17 hours from 04h 18FEB 2014 (Msk)
Postprocessing of COSMO—RU 1.1km
10:00 16FEB 2014 (MSK):
Wind direction, Relative Humidity at H850
' ) 17:00 15FEB 2014 (MSK): T2m
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COSMO-RU 2 .Zlkm —> Wind direct Forecast on 13 hours from 04h 15FEB 2014 (Msk)
COSMO-RU 1.1km
[
= mountain cluster (COSMO-Ru2, COSMO-Ru1)
02:00 17FEB 2014 (MSK): Wind at 10m M t
— eteograms
/j I Sochi_Biathlon . W — Hydrometcentre of Russia | Lon: 40.322 | Lat: 43.691 | Height: 1093m |
> ‘ Forecast for 42h. — Initial data: 18.02.2014 4:00h. MSK (08h. UTC) | Model COSMO—RU 2.2km | Issued: 18.02.2014 08:20 MSK ‘
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Q-Q Plot of 1210 points

ME,MAE,RMSE= -1.26 1.83 2.52

COSMO-S14-EPS ( 7km):
= Probability fields (T@2m max&min,
wind gusts @10m, precipitation, etc)
= Epsgrams (box-and-whiskers + plumes)
* Ensemble mean & spread (on Google maps)

COSMO-Ru2-EPS ( 2.2 km):
= Epsgrams (box-and-whiskers + plumes)
= with T corrected using prognostic lapse

rate included

EPS verification: Role of spatial resolution

Red: observ min, max, mean
Darkgreen: 25-50-75% quantiles, sample vol > 50
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FROST-2014: Forecast and
Research in the Olympic
Sochi Testbed

Init time:

v | 2014-02-18 00:00:00 @
v | 2014-02-18 00:00:00 @
v | 2014-02-17 21:00:00 @
¥ | 2014-02-17 23:00:00 @
¥ | 2014-02-18 00:00:00 @
¥ | 2014-02-18 00:00:00 @

" Forecast

Forecast

Hi-res ensemble forecasts: better
pdfs, higher variability but poorer
ensemble mean scores

ME,MAE,RMSE= -0.02 2.61 3.20

Forecast

or n 00Z07Feb2014. Valid from 20140208/00 to 20140208/03
Probabil 10m win rusts (max wind in 3 hrs)

fror
ities of d gusts (

lL:r: Wind gust > ldm/ 10m Wind gust > 17m/s
Box—and—Whiskers diagram. ARPA—SIMC:COSMO—FROST—EPS. Init: 06FEB2014 00QUTC.
Max % BiathlonStadium:43.6626N 40.3430E Mcdel height: 1385.60 m
25 ——Ensemble mean —Deterministic
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Parameter: T2m,
Location: Biathlon Stadium (1455 m),
Verification period: 15.1.2014-15.3.2014
Verification approach: Nearest point
Q-Q Plot of 1147 points

__Qbservation
L et e e

COSMO-RU2-EPS

Red: observ min, max. mean
Darkgreen: 25-50-75% quantiles, sample vol > 50
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COSMO-RU2-EPS: -
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All products (deterministic and ensemble forecasts) operationally delivered

to Sochi forecasters in February-March 2014
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Presentations

COSMO7
COsSMO2
CEM 2.5km
GEM Tkm
NMMEBE

Harmonie
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21. Feb

12:00 19.Feb 12:00 20.Feb 12:00 21.Feb 12:0

RKHU-1(2320m)

RKHU-3 (2043m)

RKHU-8 (1740m)

RKHU-4 (1580m)

RKHU-7 (Finizh, 980m)
Snowboard-1025
Freestyle-1080
Biathlon-1500

Biathlon-1400

"« |Biathlon Stadium

Ski Stadium

Mordic Combination-675
Mordic Combination-615

Ski Jump-650

Ski Jump-800

Sledge-830

Sledge-700

Krasnaya Poliana (Roshydromet)
Kordon Laura (Roshydromet)

LI Gornaya Karusel-1000 (Roshydromet)
Aibga (Roshydromet)

Solokh-Aul (Roshydromet)

by e-mails and submitted to the FROST web-site (frost2014.meteoinfo.ru).

During the Sochi Olympics / Paralympics COSMO model was the most popular
(both deterministic and ensemble forecasts) !!!

Models forecasts for Sochi region were
presented at WMO project FROST-2014 web-site

meteorologist), I.Martinova (forecaster) in
coordination center in Sochi

The results of the CORSO project are summarized in the presentation
http.://www.cosmo-model.orqg/content/tasks/achievements/default him).
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(stand) D.Kiktev (FROST Project Leader), I.Rozinkina,
G.Rivin, I.Shumakov (deputy head of Roshydromet),
(set) E.Adibasova (forecaster), V.Lukiyanov (Chief
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