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Introduction

e Operational dynamical long range forecast in SEEVCCC started in
mid 2009 as a one of the first activities in SEEVCCC.

e The activity was initiated through RHMSS/SEEVCCC participation
in WMO RA VI - Europe RCC network.

e (Climate data node
e Climate monitoring node
e Long range forecast node

(dynamical downscaling of global LRF is recommended function)



Approach

 Dynamical downscaling of global long range forecast.

 Dynamical downscaling is widely accepted approach that
provides increased temporal and spatial resolution of global
model results over area of interest (mainly continental or
sub-continental scales),

e It assumes the introduction of regional (limited area) model,

 Time horizon: from short range over medium to long range
forecast and climate scenarios.



RCM-SEEVCCC model

RCM-SEEVCCC is a two-way regional coupled model, with
Eta/NCEP limited area model as its atmospheric part and
Princeton Ocean Model (POM) as its ocean part.

Model has been used and verified for various applications:
e Medium range forecast of atmosphere and sea,
e Reanalysis downscaling,

e Climate change scenarios downscaling.



RCM-SEEVCCC model

Atmospheric model Eta/NCEP:

*Grid point model on Arakawa E grid and eta vertical coordinate,

eDynamical core with horizontal differencing that preserves many important properties of
differential operators and conserves a variety of basic and derived quantities including,
energy and enstrophy,

*NOAH land surface scheme,

*Radiation adopted from ARPS model,

*Bets-Miller-Janjic convection,

*Melloer-Yamada-Janjic turbulence and surface layer.

Ocean model: POM (Princeton Ocean Model)

*Primitive equation model on C grid and sigma vertical coordinate,
*Free surface,
*Mellor-Yamada turbulence.

Coupler:
*Hard coded,

*Coupling frequency: after every physical time step in atmospheric model (order of
minutes),

eAtmosphere to ocean: radiation, turbulent and precipitation fluxes,

*Ocean to atmosphere: seas surface temperature.



RCM-SEEVCC: Some application and verification

exsamples

Medium range forecast

*Downscaling of ECMWF and NCEP
7 day forecasts

eAdriatic sea

*Verification of SST forecast against
satellite observations

BIAS and RMSE {model vs. satelite observation)
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RCM-SEEVCC: Some application and verification
exsamples

ERA - Interim downscaling Annual precipitation

Mean Mediterranean sea surface temperature
one year cycle; black — model; red - observations
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RCM-SEEVCC: Some application and verification
exsamples

ERA - Interim downscaling

Annual mean Med. SST
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RCM-SEEVCC set-up for LRF downscaling

Atmospheric model:
eHorizontal resolution 0.25°,
42 vertical levels,

*Top at 50mb,

°Long term annual vegetatlon C

Ocean model:

eDomain cover Mediterranean sea,
*Horizontal resolution 0.2°,

21 vertical levels.

Coupler:
e Every 360 seconds.




RCM-SEEVCC set-up for LRF downscaling

* Initial & boundary conditions: ECMWF SYSTEM-4,

e Model start: 10th of each month,

* 51 ensemble members,

 Forecast duration: 7 months (~215 days),

* Ocean initial condition long term Mediterranean climatology,

My-Ocean project?

 Single code run on separate CPU, 51 runs in parallel,

e About 1.5 day from download start to graphical products.



Graphical products are available on SEEVCCC web site

WWW.seeVvCCC.rs

Operational Products tab

Seasonal Forecast « SEEVCCC
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OPERATIONAL PRODUCTS

Seasonal forecast is scientifically based approach for providing information on dimate characteristics for saveral months or several seasons ahead. In basic, seasonal forecast has much in
common with numenical weather prediction (NWP) in sense that both approaches relay on numerical integration of complex hydrodynamics equations. On the other hand, seasonal forecast’s
goal is mainly to predict monthly and seasonal anomalies from long term dimatology, rather than to provide a day to day forecasts of weather pattermns, as it is the case in NWP. For further
reading plesse visit ECMWF's page about this topic.

SEEVOCC started to issue seasonal forecast for South East Europe region from June 2009. The system is based on dynamical downscaling of ECMWF seasonal forecast, using a regional
atmosphere-ocean coupled model (RCM-SEEVCCE). The forecast consists of 41 ensemble members and is issued ones per month between 15th and 20th of a current month. The forecast
run is for 7 months. Horizontal resolution is 0.25 degrees for atmospheric model and 0.2 degrees for the ocean model. Atmosphere is resolved with 32 and ocean with 21 vertical levels. The
connection between the two components is through a coupler that performs the exchange of atmospheric surface fluxes and SST after every atmospheric physical time step. Exchanged fiuxes
are calculated using the atmospheric component and are used directly, without any additional parametrization.
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Graphical products are available on SEEVCCC web site

Ensemble mean

 Monthly temperature,

 Monthly precipitation,

 Monthly temperature anomaly,
 Monthly precipitation anomaly,

e Seasonal temperature,

e Seasonal precipitation,

e Seasonal temperature anomaly,

e Seasonal precipitation anomaly,
 Mediterranean monthly mean SST.



Graphical products are available on SEEVCCC web site

WWW.seeVvCCC.rs

Variable Forecast initial month and year
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Graphical products

Monthly and seasonal temperature and anomalies

RCM—SEEVCCC: Mean 2m temp. (°C) for season OCT-NOV-DEC 2013
Forecast start: 002010CT2013 [ -2 N33 ]HK
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Graphical products

Monthly and seasonal precipitation and anomalies

RCM—SEEVCCC: Precipitation anomaly (%) for MAY 2013

Forecast stort: 00ZD1MAY2013 ) D SEEVCCC
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Products available via WMO WIS

http://wis-geo.hidmet.gov.rs:8080/geonetwork/srv/en/main.home

CeoNetwork — The portal to spatial data and information
q | 4 WIS page | WMO ® u .‘;_3 Google Translate »® H r{i: GeoNetwork — The portal to spa... * u + |
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WHAT? ER LAl

WHERE?

WELCOME TO NC/DCPC RCC :: : RHMS OF SERBIA

INFO:

This is portal web site, operated by DCPC RCC (Data Collection or Production Centre Regional Climate Change)
and NC (Mational Centre) of WMO Information System (WIS), offered by Republic Hydrometeorological Institute
of Serbia
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HELP DESK:

Please, send an email at address depc-helpdesk@hidmet.gov.rs with your name and organisation in order to get
the user account and password to access the FTP server.
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NOTE:

In arder to see our data properly, you need to add our local tables in your GRIB API installation. To do that,
please, download and untar THIS FILE to your local directory and add the following to your

' GRIB_DEFINITION_PATH variable: directory/grib_api_rhss/share/definitions; where directory is the location
where you untared our local definitions file.
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+I1SCDO01 collection of CLIMAT reports available from
LYBM (Beigrade-RHMS Serbia) as BUFR

+ Climate Scenario A1B (2071-2100): Model
RCM-SEEVCCC

' Seasonal forecast: Model RCM-SEEVCCC
* DUST forecast: Model DREAMBassim
1 '5RYG20 collection of HYDRA reports available from

|

-Featured map

' SMVFO1 BULLETIN AVAILABLE
FROM LYBM (BELGRADE) AT 00,
06, 12 AND 18 UTC

LYBM (Belgrade) at 06 UTC

' CSYGO1 collection of CLIMAT reports available from
LYBM (Belgrade)

' SMYGE23 collection of SYNOP reports available from
LYBM (Beligrade) at 00, 06, 12 and 18 UTC

+ UEYGO1 collection of TEMP reports available from

-=== The bulletin collects SHIP reports:
FM 13 (SHIP, Report of surface
observation from a sea station). {Refer
to WMO No.306 - Manual on Codes for
the definition of WMO international
codes) ----
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Products available via WMO WIS

FTP access to long range forecast forecast
wis-geo.hidmet.gov.rs

 Monthly mean temperature and accumulated precipitation
* All 51 ensemble member
* Re-gridded to regular lat-lon grid, 0.25°



From GCM to end users
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RCM—-SEEVCCC: Mean 2m temp. anom. (°C) for season DEC-JAN-FEB 2013

Forecast start: 00Z010CT2013
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Thank you



