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• SEECOP Consortium 

– 2006: – 2006: 

• RHMSS initiated establishment of South East European 

Virtual Climate Change Center (SEEVCCC); 

• supported by UNECE and met services in the region; 

– 2010: 

• SEEVCCC formally established, hosted by RHMSS• SEEVCCC formally established, hosted by RHMSS

• Expert Workshop “SEE Research Framework in Regional 

Climate Modeling”,  2011, Belgrade



• SEECOP Agreementbasic features

Recognises  
• importance of cooperation in NWP in South East Europe

• need to facilitate research and development of NWP models for 
region

– Objectives– Objectives
• Using NMMB, to

– improve accuracy of NWP and warning services related to severe 
weather phenomena

– to further improve environmental forecasts in general, including 
hydrological, oceanographic, aerosol forecasts, etc driven by NMMB

– to perform research and development focussed on operational 
forecasts

– to share available expertise, data, modelling and technical resources 
between Members;  between Members;  

– to reduce overlapping in NWP between Members

– to organize trainings for different areas related to NWP

– to enhance in general the operability in NWP in the region.



– 2012: 

• MoU - Technical Annex to SEEVCCC on establishing SEECOP consortium
for South East Europe

• 5 European countries (also members of WMO); 6 met services

– the Republic of Albania, the Federation of Bosnia and Herzegovina
(represented by both entities: Bosnia and Herzegovina, and the
Republic of Srpska), the former Yugoslav Republic of Macedonia,
Montenegro, and the Republic of Serbia

– 2015, March : – 2015, March : 

• first SEECOP meeting 



• The SEECOP model: NCEP/NMMB
– Its distant causins: models in 70ties and 

80ties of the Belgrade NWP group

– NMMB developed by Zavisa Janjic

– Agreement between NCEP and RHMSS 
on collaboration – NMMB 
implementation and developments

– Operational regional model at NCEP– Operational regional model at NCEP

– Global and regional NMMB NWP at 
RHMSS from  Jan 2011

– Most of SEECOP members already use 
or test NMMB



• NMMB basic features

– Defined on B horizontal grid

– Switching options in a single model code
• Global/regional 

• Hydrostatic/nonhydrostatic

– Conservation of important properties

– Pressure-sigma hybrid

– Lorenz vertical grid– Lorenz vertical grid

– Physics
• RRTM, GFDL radiation

• NOAH, LISS land surface model

• Mellor-Yamada-Janjic turbulence

• GFS Gravity Wave Drag

• Ferrier, Zhao microphysics

• Betts-Miller-Janjic, SAS convection

– Very efficient execution
• Global nonhydrostatic, full physics

– Resolution 2305 x 1623 x 64, ~ 12 km

– 8 x more work than 1149 x 811 x 64, ~ 24 km

– 3600 processors, 7.6 wall clock min/day

– 7.2 times more processors for 8 times bigger job in less time



• SEECOP Earth Model System (EMS) concept

– First atttempts in 2002 to build EMS

– NMM as driver of other systems

– Feedback mechanisms between Earth 
systems: atmosphere, aerosol, hydrology, etcsystems: atmosphere, aerosol, hydrology, etc



SEECOP Earth Model System components:

DREAM - Dust Regional Atmospheric Model 
(Nickovic et al, 2001;  Pejanovic et al, 2010; Vukovic et al, 2013)

– Operationl dust forecasts

– Dust data assimilation

– Predicting processes affecting the atmosphere 

– Direct effects: dust-radiation

– Indirect effects:dust-cold cloud – Indirect effects:dust-cold cloud 
interactions

– Aerosol-marine interactions



SEECOP Earth Model System components:

HYPROM- Hydrology Prognostic Model
(Nickovic et al, 2012;  Vujadinovic, 2015)

– HYPROM integrated with NMM

– Latteral and infiltration dynamics

– Governing equations based on full 
dynamics 

– River routing included– River routing included

– Atmosphere-hydrology feedback 
included

integrated system



• The SEECOP first 
collaboration steps

– test uploading of global 
NMMB forecast parameters 
to be available to other to be available to other 
SEECOP members (Serbian 
HMS) � (Montengro 
HMS) 

– SEECOP web site in 
development (Montenegro 

–
development (Montenegro 
HMS)



Republic Hydrometeorological 

Service of  Serbia



WRF-NMM 

• Input data from NCEP

Federal Hydrometeorological Institute, the Federation 

of Bosnia and Herzegovina 

• Input data from NCEP
(GFS 0.5 deg) 

• Microphysics: Ferrier
• Cumulus physics: BMJ...
• 12 and 4 km resolution ,
• Domain 1 (nx=114, ny=164)
• Domain 2 (nx=73, ny=157)
• 45 vertical levels,• 45 vertical levels,
• Forecast for the next 96 h
• 1 runs daily.



• For a short range weather forecast (0-122h), numerical

models used for weather prediction :

Republic Hydro Meteorological Service of Republic of 

Srpska, the Federation of Bosnia and Herzegovina 

• Since November 2009, the Service ran a model WRF-NMM on 12 km and 5 km

resolution and ETA model, with 32 km resolution in operational mode with the

help of Eastern Weather Agency (Belgrade)

WRF-NMM 5km



Hydrometeorological Service of Macedonia, The Former 

Yugoslav Republic of Macedonia

NMM forecast with 4km NMM forecast with 4km 

resolution over the country region



WRFNMM-4km

MONTENEGRO INSTITUTE OF 

HYDROMETEOROLOGY AND SEISMOLOGY



Thank you !


