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1. INTRODUCTION 

Following the successful conclusion of the project ‘Building Resilience to Disasters in the Western 

Balkans and Turkey’ in 2014, and responding to the needs identified by the beneficiaries, the World 

Meteorological Organization (WMO) in cooperation with the U.S. Agency for International 

Development (USAID) initiated a new project ‘South East European Multi-Hazard Early Warning 

Advisory System’ (SEE-MHEWS-A), which aims to strengthen the existing early warning capacity in the 

region. During the Phase I of the SEE-MHEWS-A project, the commitment to the project by the key 

stakeholders will be established and a comprehensive implementation plan developed (e.g. scope of 

the project, contributing countries and partner agencies, types of tools to be included, required 

resources, phases of the overall project, and implementation mechanisms). 

As a part of the project activities, a SEE-MHEWS-A Numerical Modelling Workshop was organized in 

Budapest on 8-9 March 2017. The purpose of the workshop was to propose existing operational 

numerical modelling solutions as response to the forecasters’ requirements for the MHEWS Advisory 

system defined in the SEE-MHEWS-A Forecasters workshop organized in February 2017. Participants 

discussed their particular needs and capabilities in numerical weather prediction and hydrological 

modelling at national level, and exchanged information of the present capabilities at the broader scale. 

By doing so, the participants attempted to contribute to the design of the advisory system. The 

participants of the workshop discussed on the way forward to connect the numerical weather 

prediction ensemble forecasts with the present and calibrated hydrology prediction models for 

important river catchments in the region. 

The workshop was hosted by the Hungarian Meteorological Service and attended by 52 experts from 

meteorological and hydrological services from the region and stakeholders (participant list is attached 

as Annex I). The agenda of the workshop is included as Annex II.  

2. ORGANIZATION OF THE MEETING 

2.1 Opening Session  

The welcoming addresses of the SEE-MHEWS-A Numerical Modelling Workshop were given by Ms. 
Kornélia Radics, President, Hungarian Meteorological Service, Mr. Ivan Čačić, the President of WMO 
Regional Association VI and Mr. Milan Dacić, WMO Representative for Europe. 
 
2.2 Session II: Introduction to the South East European Multi-Hazard Early Warning Advisory 

System (SEE-MHEWS-A) 
 

2.2.1 Session II introduced the SEE-MHEWS-A project including the activities planned during the 
Phase I of the project and the vision for the regional advisory system. The session was chaired by 
Balázs Szintai, EUMETNET C-SRNWP Project Manager from the Hungarian Meteorological Service. 
 
2.2.2 Milan Dacić, WMO Representative for Europe, presented the vision of the SEE-MHEWS 
Advisory system, through the discussion of the mission of National Meteorological and Hydrological 
Services (NMHS), particularly with regards to warning provision and how the SEE-MHEWS-A project 
can support the NMHSs in fulfilling this mandate. He identified a number of national level challenges, 
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including those related to human and financial resources and the complexity of newly required 
services, and proposed international collaboration as a way to address these challenges. He 
elaborated the goals of the project, which are aimed to support the NHMSs in strengthening their 
capacities in forecasting of hazardous events and provision of warnings. Finally, he presented a one of 
the possible designs of the SEE-MHEWS-A. 
 
2.2.3 Ivan Čačić, the President of the WMO Regional Association VI, presented the development of 
the SEE-MHEWS-A including an example of how clustering of operations may work in the region, to 
facilitate and improve the cooperation between participating countries, especially during cross-border 
hazards. He briefly discussed forecasters’ requirements that were defined in the previous project 
workshop in Skopje in February 2017. He furthermore introduced a possible use of MeteoAlarm as a 
communication tool among forecasters within the SEE-MHEWS-A system. Mr. Čačić also introduced 
the vision for global MeteoAlarm and possibilities of expanding the SEE-MHEWS concept as a template 
for the development of similar systems in other regions. 
 
2.2.4 Abdoulaye Harou, the Chief of the Data Processing and Forecasting Systems of WMO 
presented the WMO seamless Global Data Processing and Forecasting System (GDPFS) and potential 
support of Severe Weather Forecasting Demonstration Project (SWFDP) for the development of the 
SEE-MHEWS-A. The presented purpose of the three level system of GDPFS and the function as the 
core operational prediction capabilities and systems of WMO. He discussed moving towards the 
seamless GDPFS including improved emphasis on the addressing of user requirements. He presented 
the technical requirements for operational numerical weather prediction (NWP) to be taken into 
account in the development of the SEE-MHEWS-A. He furthermore introduced the cascading SWFDP 
forecasting process to address the needs of NMHSs in the region including improved lead-time of 
warnings, interaction of NMHSs with their users, identification of areas of improvement and capacity 
building.  
 
2.2.5 Paul Pilon, Chief of the Hydrological Forecasting and Water Resources Division of WMO gave 
summary of the hydrological forecasting requirements from the previous project workshop. He 
discussed the key components of the early warning system for flood forecasting including the needs 
for real time and historical data, data analysis and assimilation, NWP requirements, quantitative 
precipitation estimation (QPE) and hydrological and hydraulic modelling and probabilistic scenarios. 
He presented the WMO Flood Forecasting Initiative to improve the cooperation between hydrological 
and meteorological services including aims of the major projects under the initiative including Flash 
Flood Guidance System (FFGS), Coastal Inundation Forecasting Demonstration Project (CIFDP), and 
SWFDP. Furthermore, he presented the South-East Europe Flash Flood Guidance System including the 
possibilities in enhancing the FFGS for SEE-MHEWS-A (enhanced QPE, including use of radar, 
nowcasting, high resolution NWP, expanding area of coverage, introduction of the new functionalities 
such as riverine routing, urban flash flood forecasting, etc.).   
 
2.2.6 Sari Lappi, the Project Manager from WMO/FMI Project Office, introduced the Phase I of the 
SEE-MHEWS-A project. The project will be implemented by the WMO and is initially funded by the 
USAID (with budget of 580,000 USD). The first phase of the project will aim at reaching a consensus of 
Directors of participating NMHSs on the scope and technical content of the SEE-MHEWS-A and 
development of the detailed implementation plan for the SEE-MHEWS-A to be adopted by ICSEED 
Directors. During the one year long Phase I of the project, three thematic workshops are to be 
organized to identify the needs of the beneficiaries in meteorological, hydrological and marine 
weather forecasting, numerical modelling, ICT systems and observations. The 1st workshop to define 
the needs in meteorological, hydrological, and marine forecasting was organized in February 2017 in 
Skopje. In April 2017 in Athens the Workshop on ICT technologies and observational requirements for 
advisory system will be organized. The final conference will be organized in June 2017 for acceptance 
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of the Implementation Plan by the project beneficiaries. The adoption of the implementation Plan will 
be followed by further fund raising with the aim to secure the establishment of the advisory system. 
 

2.3 Session III: Operational numerical weather prediction in support to SEE-MHEWS-A 

2.3.1 Session III introduced possibilities in numerical weather prediction in support to SEE-MHEWS-
A. The session was chaired by Abdoulaye Harou, Chief of Data Processing and Forecasting Systems, 
WMO. 

2.3.2 Balázs Szintai, EUMETNET C-SRNWP Project Manager from the Hungarian Meteorological 
Service discussed coordinating of numerical weather prediction modelling in Europe through the C-
SRNWP Programme of EUMETNET and the C-SRNWP inventory of LAM models in Europe as a good 
resource for SEE-MHEWS. He emphasized that the different Expert Teams of C-SRNWP (especially the 
Applications ET) could provide guidance and feedback to the SEE-MHEWS-A project. He discussed the 
future plans for C-SRNWP including involvement in impact studies, short term scientific missions with 
COST concept, common libraries/verification and weather and climate services production system for 
delivery to end users.  

2.3.3 Yong Wang, RC-LACE and INCA Project Manager from the Central Institute for Meteorology 
and Geodynamics (ZAMG), Austria presented the seamless, probabilistic analysis and prediction in 
very high resolution and possible contributions from the Regional Centre for Limited Area Modelling 
in Central Europe (RC LACE) and ZAMG to SEE-MHEWS-A advisory system. He introduced INCA 
Nowcasting system, including high-resolution products, the Seamless ensemble Analysis and 
prediction in very High Resolution (SAPHIR), RC-LACE data pre-processing for data assimilation and 
verification (OPLACE), exchange of the national observation data and ensemble forecasting (Aladin-
LAEF ) as potential support for SEE-MHEWS-A system.  

2.3.4 Zaviša Janjić, NMM-B model developer from NOAA/NWS/NCEP introduced the possible use of 
NCEP/NMM-B model in SEE-MHEWS-A. NMM-B is built on both NWP and climate experience and it 
provides further evolution of the WRF non-hydrostatic mesoscale model (WRF MMM). Mr Janjić 
provided details about the use of NMM-B model in operational practice of the US and emphasized the 
need to utilize “ensemble of opportunities” when creating the MHEWS advisory system (use of multi 
model ensemble when EPS systems are not available). He also stressed the potential of modern mini 
high-performance computers, which permit even smaller weather and hydrological services to 
operationally utilize the most advanced numerical prediction models. He noted that NMM-B model 
offers consistency in applications on various scales and reduced development and maintenance effort, 
is competitive, reliable and robust. 

2.3.5 Ljiljana Dekić, Head of Numerical Weather Prediction Department from Republic 
Hydrometeorological Service of Serbia introduced the SEECOP Consortium current activities, members 
and further development plans including further optimization, NMMB regional running on ECMWF 
Cray as time critical application and development of LETKF-NMMB system and including in operational 
use. 

2.3.6 Paul Smith, Scientist, the Acting Head of the Environmental Forecasts Team from ECMWF 
discussed the ECMWF NWP products for hydrological forecasting and extreme weather including. He 
presented the application and users of ECMWF products including extreme forecast index (EFI) with 
forecasts issued for extreme events for the region during the recent years and plans for development 
of new products, Global ECMWF Forest Fire risk (GEFF) and Copernicus Atmospheric Monitoring 
SERVICES (CAMS). He furthermore discussed the connection of the strategy of ECMWF to the plan to 
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develop SEE-MHWES. 

2.3.7 Tijana Janjić Pfander, Head of Hans Ertel Center Data Assimilation Branch, Deutscher 
Wetterdienst (DWD) presented the data assimilation on convective scale, overview of the different 
models and data needed for the assimilation (radar, satellite, synoptic observations, lightning 
detection etc.) including examples of convective scale data assimilation at DWD (kilometre-scale 
Ensemble Data Assimilation (KENDA)), which became operational on 21.3.2017. She discussed the 
need and challenges in data assimilation including required observations for high resolution NWP 
(more radar, humidity and wind data etc.) and benefits of using ensembles. 

2.3.8 Piet Termonia, ALADIN Project Manager from Royal Meteorological Institute of Belgium 
discussed the possible use of ALADIN model in SEE-MHEWS-A. He introduced the current structure of 
ALADIN with three choices for the physics targeting different resolutions (Aladin, Alaro and Arome). 
He presented the main aim of the ALADIN consortium as a code collaboration delivering the ALADIN 
System, with locally adapted versions that are used for specific applications and the role of the 
consortium as a facilitator for its ALADIN partners to configure specific applications. 

2.4 Session IV: Operational hydrological and oceanographic modelling in support to SEE-
MHEWS-A 

2.4.1 Session IV introduced possibilities in hydrological modelling in support of the SEE-MHEWS-A. 
The session was chaired by Paul Pilon, Chief of Hydrological Forecasting and Water Resources Division, 
WMO. 

2.4.2 Paul Smith, Scientist, Acting Head of the Environmental Forecasts Team from ECMWF 
introduced the European Flood Awareness System (EFAS) over the South-East Europe as a river 
network medium range flood forecasting system including post-processing of discharge forecasts. He 
discussed collecting data from national partners (observations and model) for hydrological model 
(LISFLOOD). He presented the timescales of EFAS including nowcasting using OPERA composite radar 
images, short and medium range forecasts and seasonal forecasts with time lead beyond 15 days (up 
to 8 weeks). He discussed the challenges of utilization of EFAS in SEE including the radar coverage and 
feedback of the actual occurrence of floods. Future developments for EFAS are to extend model 
domain, new calibration, inundation mapping and impact based assessment of flood events. He 
outlined that the EFAS forecasts could be made available to the SEE-MHEWS-A platform and the 
NMHSs of the region could benefit from EFAS user community (joining to EFAS partner network) and 
data sharing.  

2.4.3 René Capell from Swedish Meteorological and Hydrological Institute (SMHI) introduced 
hydrological forecasting using HYPE and experience from Swedish and European scale applications. 
HYPE simulates daily fluxes and turn-over of water for large-sale applications on sub-basin scale. 
Available HYPE applications including Swedish (S-HYPE) as national forecasting model integrated to 
the SMHI operational forecasting system and HYFO web-interface for visualization of the various 
variables. European application (E-HYPE) is a project based development for larger domain with less 
data, merging global and regional databases. He discussed SMHI's possible contribution to SEE-
MHEWS-A including implementation of open source E-HYPE with existing model set-up for South-East 
Europe, at least as a first development iteration potentially to be developed further. 

2.4.4 Nadia Pinardi, Professor of Physical Oceanography, Co-President of JCOMM, University of 
Bologna presented the Mediterranean Sea operational large scale and coupled hydrology-coastal 
forecasting. She discussed the activities of the Copernicus Marine Environment Service (CMEMS), 
which is a fully operational system allowing nesting of limited area ocean models. She presented the 
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activities of the Monitoring and Forecasting Centers (MFC) including the available forecast products 
and new developments. She presented the new coupled weather-hydrology-oceanography modelling 
system WHYDE, which aims that the runoff is reproduced at river mouths and can properly couple 
river runoff to ocean models at fine scales. She furthermore outlined that CMEMS and Mediterranean 
Sea and Black Sea MFCs are willing to be involved in the SEE-MHEWS-A activities and share model 
outputs, including for intercomparison. 

2.4.5 Mirza Sarač, Advisor, International Sava River Basin Commission presented the possible use 
of Sava River Basin Hydrologic Modelling in support of SEE-MHEWS-A. He presented the development 
of the hydrological and hydraulic modelling for the Sava River basin and the plans for the 
establishment of the Sava flood forecasting system, which could be considered contributing to the 
development and future operations of the SEE MHEWS-A system. The Sava River Basin Commission 
has developed a data hub for system (SAVA HIS), which could be useful for SEE-MHEWS-A. 

2.4.6 Gregers Helge Jørgensen, Senior Hydrologist, DHI presented the operational flood forecasting 
based on hydrological modelling in South East Europe. He presented the fundamentals of the MIKE 
models with the examples of several river catchments in the region. He outlined that MIKE platform 
can be used as a basis for distributed hydrological modelling and forecasting in South-East Europe. 
DHI can furthermore provide training and online support in the operation of MHEWS Advisory system. 

2.4.7 Marius Matreata, Director of National Centre of Hydrological Forecasts from the National 
Institute of Hydrology and Water Management of Romania presented the use of NWP products in 
operational hydrological forecasting and warning activities. He introduced the main ongoing and 
planned development of the Romanian National Hydrological Forecasting and Modelling System 
including improved methodology for flash flood forecasting and warning and data fusion methodology 
to better estimate the snow water equivalent, using distributed snow model simulations, satellite 
products and ground observations. He outlined the willingness to share the results (including tools 
and models) and experience with other national meteorological and hydrological services in the 
region. 

2.4.8 Jan Daňhelka, Deputy Director, Head of Hydrology Division, Czech Hydrometeorological 
Institute discussed differences of numerical modelling in meteorology and hydrology, in particular 
differences in concepts of models (physical-based versus conceptual) resulting in differences in 
parametrization characteristics, differences in computation scales, as well as differences in sources of 
forecast uncertainty. These differences have implications for models coupling and understanding 
between communities. In conclusion, hydrological requirements on NWP inputs can be summarized 
as demand for quantitative, bias corrected information downscaled to the working scale of 
hydrological model, including historical observation (re-simulation) needed for hydrological model 
calibration, and applies, besides the NWP products, for real-time QPE. 

2.5 SESSIONS V: Discussion 

The chairs of the discussion session, Marius Matreata and Paul Smith summarized the potential 
support in numerical weather prediction and hydrological modelling for SEE-MHEWS-A as a basis for 
discussions for the following sessions. 
 
2.6 SESSIONS VI: Forecasters Requirements 
 
2.6.1 The session started with a presentation of the Hungarian meteorological workstation (HAWK) 
by Mark Rajnai, the developer of the visualization system. HAWK-3, the latest version, is 
meteorological visualization software, developed and used at Hungarian Meteorological Service, as 
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well as other entities, such as the Hungarian Defence Forces, the National Directorate General for 
Disaster Management and the Royal Meteorological Institute of Belgium. HAWK-3 is easy to learn, it 
can display variety of data and information (e.g., grid based NWP outputs, radar, satellite, SYNOP and  
radiosondes observations, front lines, trajectories, etc.). It has a widespread set of tune-able 
parameters (e.g., map projections, graphical settings, calculable variables, various operational 
settings, etc.). HAWK-3 has both interactive and non-interactive mode. OMSZ can offer HAWK-3 as a 
visualization tool for the purpose of the Project. More information on HAWK is available at: 
http://www.met.hu/en/omsz/tevekenysegek/hawk/. 
 
2.6.2 The chair of the session, Jan Daňhelka, informed participants on the process that has led to 
the development of the forecasters’ requirements during the first SEE-MHEWS-A workshop that was 
held in Skopje, the Former Yugoslav Republic of Macedonia (7-8 February 2017). Fifty-one participants 
from 20 beneficiaries that represented their national meteorological, hydrological and marine 
services, supported by twelve international experts developed and agreed upon the meteorological, 
hydrological and marine forecasters‘ requirements. These requirements were introduced to the 
participants of the NWP modelling workshop by Dr Miroslav Ondráš, the WMO senior project officer. 
The requirements are presented in details in the Final Report of the Forecasters‘ Workshop, see: 
https://public.wmo.int/en/events/meetings/south-east-european-multi-hazard-early-warning-
advisory-system-forecasters-workshop.   
 
2.6.3 During a discussion, marine experts suggested that “sea level” should be added to the list of 
major hazards developed by forecasters that received support from the participants. 
 
 
2.7 SESSIONS VII: Required capabilities /functions and design of SEE-MHEWS-A 
 
2.7.1 The purpose of this Workshop was to propose the existing operational numerical modelling 
solutions as response to the forecasters’ (user) requirements for the SEE-MHEWS Advisory system, 
thus contributing to the design of the advisory system, and defining set of tools to be utilized 
operationally under the advisory system. The participating modellers were to propose solutions that 
best fit the needs of forecasters. 
 
2.7.2 In response to the purpose of the Workshop, the three sessions were planned on: (a) Required 
capabilities/functions of SEE-MHEWS-A System, (b) Design of SEE-MHEWS-A suite of models, and (c) 
Filling the gaps in achieving the SEE-MHEWS-A. These sessions were eventually merged into one open 
session due to the spirit of a discussion that embraced freely all planned subjects, which included 
concerns as well as support to the Project by participants and by participating stakeholders. 

 

2.7.3 It came out rather clearly that, at this stage, not all participants were ready to discuss the 
above subjects in details that would allow defining functions and a design of the SEE-MHEWS-A. Some 
participants expressed the lack of information on the Project, some were afraid of designing a System 
when they expect all data and products being soon freely available, some referred to the demanding 
work on the Project while resources would still need to be identified, and some referring to potential 
duplication with existing capabilities at their national entities.  

 

2.7.4 Following the support as well as concern for the Project, several scenarios would be possible, 
ranging from small projects aimed at filling the major gaps in observations, data exchange and 
infrastructure to the full scale “system of systems” Project as depicted in Figure 1 and 2 in Annex III.   

 

2.7.5 It was endorsed that the design of the System should respond realistically to the presented 

http://www.met.hu/en/omsz/tevekenysegek/hawk/
https://public.wmo.int/en/events/meetings/south-east-european-multi-hazard-early-warning-advisory-system-forecasters-workshop
https://public.wmo.int/en/events/meetings/south-east-european-multi-hazard-early-warning-advisory-system-forecasters-workshop
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forecasters’ requirements.  Some of those “principal” requirements include: 
a. Building on existing systems; 
b. Free and open exchange of existing datasets via a centralized database. This includes 

existing meteorological, hydrological, oceanographic and meteo-marine observational 
data, as well as historical data for model calibrations and topographic data; 

c. Access to seamless, multiple NWP models at global (hydrostatic and non-hydrostatic), 
nested regional (non-hydrostatic) and local (convective scale non-hydrostatic) scales, 
adapted to the cascading process, and visualized in a Common Information Platform 
(CIP), while applying agreed WMO standard practices; 

d. Access to regional and local scales, calibrated and validated hydrological models coupled 
with NWP models and visualized in CIP, while applying agreed WMO standard practices; 

e. Access to regional and local scales, calibrated and validated oceanographic models 
coupled with hydrological and NWP models and visualized in CIP, while applying agreed 
WMO standard practices; 

f. Access to CMEMS oceanographic products; 
g. Access to nowcasting tool(s) for forecasts up to 6 (-12) hours; 
h. Password protected access to data and information that would be made available at the 

CIP to the meteorological, hydrological and marine forecasters; 
i. Capacity development activities directed towards improving the observing networks and 

participants infrastructures, thus allowing participants to eventually fully benefit from the 
Project. 

 
2.7.6 The only scenario that was briefly introduced is the one presented in Annex III. Based on a 
presentations and discussions throughout the Workshop, the outline of the possible technical 
specification of this scenario is given below. However, those specifications were not yet 
comprehensively discussed with owners of the systems, software, tools, platforms, etc.  Therefore, 
potential agreements and respective conditions on their use will have to be pursued with those 
owners, results of which will be critical for a final design of the SEE-MHEWS-A. Until the agreements 
are made, the reference can only be made to “potential scenario(s)”. 
 
2.7.7 This scenario in Figure 1 and 2 is based on an assumption that the foreseen Suite of the 
coupled meteorological, hydrological and marine models, the Centralized Observational Data Base 
(CODB) and the Common Information Platform would be operated in a “cloud”. Few options for a 
“cloud” would be possible but the preferred solution is ECMWF.  ECMWF representative at the 
Workshop stated that it would be possible for ECMWF to assist in running SEE-MHEWS-A models on 
ECMWF computer systems if member states permit computer and resource usage.  Similarly, pending 
agreement, it would be possible to use ECMWF web architecture, including systems for data and 
products management/archiving and visualization (such as, MARS and ecCharts), which would be 
essential for the Project’s CODB and CIP.  At the same time, ECMWF could offer several publically 
available (http://www.ecmwf.int/en/computing/software) software packages for the Project, such as: 

a. Metview (a meteorological workstation application designed to be a complete working 
environment for both the operational and research meteorologist. Its capabilities include 
powerful data access, processing and visualization); 

b. Magics (Meteorological plotting software); 
c. ecCodes (application programming interface and a set of tools for decoding and encoding 

messages in the GRIB and BUFR formats); 
d. ecFlow (a work flow package that enables users to run a large number of programs in a 

controlled environment. It provides tolerance for hardware and software failures, 
combined with good restart capabilities.); 

 

http://www.ecmwf.int/en/computing/software
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2.7.8 Based on the above possible commitment from ECMWF, the SEE-MHEWS-A technical 
specification could be built around (and also dependent on) the existing ECMWF infrastructure.  
 
2.7.9 In a simplified manner, the scenario presented in Figure 1 and 2 may be divided into four 
distinct modules, e.g.;  (a) CODB, (b) the suite of coupled met/hydro/marine models, (c) CIP, and 
(d) access to data and products by project participants: 

 

a. Centralized Observational Data Base: 
i. CODB could be operated in ECMWF or in OMSZ (RC-LACE) environment; 

ii. Data management, archiving and dissemination system could possibly use ECMWF 
data handling system (MARS, web, FTP, ODB, etc.) or RC-LACE OPLACE, 
respectively; 

iii. ECMWF ecCodes could be used for data coding/encoding; 
iv. The optimal scope of the required observations to be provided by Project 

participants was defined by the Forecasters’ Workshop. The observational 
requirements are presented in details in its Final Report: 
https://public.wmo.int/en/events/meetings/south-east-european-multi-hazard-
early-warning-advisory-system-forecasters-workshop; 

v. A set of observational data that should be provided by the Project participants will 
be defined at the Workshop on ICT technologies and observing requirements 
(Athens, 4-6 April 2017) followed by an agreement by the Permanent 
Representatives of SEE countries with WMO on data exchange. 

 
b. The suite of coupled met/hydro/ oceanographic models: 

i. Hydrostatic and non-hydrostatic global models that could be used are: ECMWF, 
JMA, GFS, NMM-B and ICON; 

ii. High resolution non-hydrostatic models that could be used are:  ALADIN/ALARO, 
COSMO/ICON-EU, NMM-B; 

iii. Nested high resolution non-hydrostatic models could be operated in ECMWF 
environment and run (at the beginning) once or twice daily to provide 
deterministic and (poor man) probabilistic forecasts (at the beginning) up to 24 
hours; 

iv. Domains of nested models should cover the whole SEE region, however, depending 
of demand for the computing power, the SEE region may be divided into several 
smaller (partially overlapping) domains, as appropriate; 

v. The national non-hydrostatic models that are currently used are: ALADIN/ALARO, 
COSMO/ICON-EU, NMM-B and NMM-E. They will be operated by national entities, 
as appropriate; 

vi. A cascading process will be adopted for the horizontal resolution of the global, 
regional and national models; 

vii. Regional hydrological models that could be used are: EFAS, E-HYPE. They could be 
operated in centres of selected models’ providers (e.g. EFAS, E-HYPE) or in the 
ECMWF environment, as appropriate, and will be fed by nested NWP models and 
nowcasting;  

viii. FFGS could potentially be operated with enhanced functionality by the regional 
centre for the Black Sea and Middle East FFG (BSMEFFG) and the SEEFFG systems 
or  other solutions could as well be explored; 

ix. Local hydrological models that could be used are: MIKE-type, HYPROM, HYPE-Type, 
HBV, WHYDE, HEC suite (-HMS, -RAS, and –ResSim), and ISRBC hydrological and 
hydraulic model. They will be operated by the national entities and fed by NWP 

https://public.wmo.int/en/events/meetings/south-east-european-multi-hazard-early-warning-advisory-system-forecasters-workshop
https://public.wmo.int/en/events/meetings/south-east-european-multi-hazard-early-warning-advisory-system-forecasters-workshop
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models and nowcasting; 
x. Regional oceanographic and wave models (whole Mediterranean and Black Sea) 

that could be used are: WW3, WAM, CMES Mediterranean & Black Sea models. 
They will be operated in centres of selected models’ providers and fed by ECMWF 
and specific hydrological models; 

xi. Local oceanographic and wave models that could be used: WW3, SWAN, WAM, 
CMCC coastal models. They will be operated by the national entities and fed by 
NWP and hydrological models and nowcasting; 

xii. 2-way coupling between the three modelling systems is envisaged whenever 
possible. 

 
Note: Not comprehensive Summary of modelling consortia relevant to SEE-MHEWS-A is in Annex VI. 

 
c. Common Information (and communication) Platform: 

i. Observational data and products (e.g. from radars and satellites SAFs) should be 
available on CIP and could be possibly managed by ECMWF data handling system 
(MARS, web, FTP, ODB) or RC-LACE OPLACE; 

ii. Model outputs of the suite of coupled met/hydro/oceanographic (marine) models 
should be available on CIP and could be visualized by ECMWF Metview, ecCharts 
or OMSZ HAWK; 

iii. Post-processing and nowcasting products should be available on CIP and could be 
provided by ZAMG INCA and/or ESSL; 

iv. Visualization and other tools and software packages should be available on CIP and 
could be provided by ECMWF (e.g., Metview, Magics, ecCodes, ecFlow) and/or 
ESSL; 

v. Verification of models, including interpretation of model outputs, post-processing 
and nowcasting products should be available on CIP and could be provided by 
respective modelling consortia and/or contributing stakeholders;  

vi. Communication among forecasters (mainly between neighbouring countries) 
should be available through CIP and could be provided by ZAMG (MeteoAlarm-F); 

vii. Information on issued warnings should be available through CIP and could be 
provided by ZAMG (MeteoAlarm-P); 

viii. Dissemination of the models’ output and other products should be available 
through CIP (via a suite of web browser applications) and could be provided by 
ECMWF Web Services; 

ix. Design of CIP should be done by SEE experts, could be operated within the ECMWF 
environment and linked to contributing stakeholders/providers who could operate 
some its modules (e.g. MeteoAlarm and Nowcasting by ZAMG, nowcasting by ESSL, 
SAF by EUMETSAT, etc.);  

 
d. Access to SEE-MHEWS-A data and products by project participants: 

i. The amount, type and scope of information that could be available from CIP at 
Project participants’ institutions will depend on the communication means 
available at a particular participating institution; 

ii. For the low speed internet connection, all products and information would be 
available but in a simplified manner (e.g., charts, graphs, tables, texts, etc.), the 
Type 1 recipients; 

iii. For the high speed internet connection, all products and information would be 
available in a digital form so that they can be visualized and further post-processed 
by the local workstation, the Type 2 recipients; 

iv. For the very high speed connection (e.g. RMDCN), all products and information 
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would be available in a full digital form so that they can be visualized and further 
post-processed by the local workstation and also used for the local 
met/hydro/marine models, the Type 3 recipients;  Note: it is expected that through 
the capacity development all entities will eventually transit to the Type 3 recipient; 

v. All information and products available on CIP will be accessible by registered 
forecasters and NWP operators for only MHEWS purposes and will be password 
protected; 

 

2.8 SESSIONS VIII: Workshop conclusions 
 

2.8.1 This session was jointly chaired Ivan Čačić, the President of RA VI; Martin Benko, the PR of 
Slovakia with WMO and the chairperson of the ALADIN Consortium; and Marius Matreata, the Director 
of National Centre of Hydrological Forecasts, National Institute of Hydrology and Water Management 
of Romania. They trusted that via SEE-MHEWS-A advisory system the whole SEE region could advance 
towards better preparedness for weather related hazards so that these hazards would have less 
impact in the region, thus saving human lives, properties and infrastructure. 
 
2.8.2 Participants and contributing stakeholders presented their concluding views on the Project, 
summary of which is presented in Annex IV and Annex V.   

 

2.8.3 The chairpersons thanked to all participants for their active contributions to the successful 
outcome of the Workshop and the WMO Secretariat for the administrative part of the workshop 
organization. In conclusion, they thanked Dr Kornélia Radics, the Permanent Representative of 
Hungary with WMO, and her staff for hosting the Workshop and for the excellent arrangements made 
throughout the workshop.   
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ANNEX II 

PROVISIONAL AGENDA 

SEE-MHEWS-A NWP Modelling Workshop  

Budapest, Hungary, 8-9 March 2017 

WEDNESDAY 8 MARCH 2017 

08:30 – 09:00 Registration  

09:00 – 09:15  
Session I: Opening Session 

Chair: Sari Lappi 

 Welcome addresses 

Kornélia Radics, President,  
Hungarian Meteorological Service 

Ivan Čačić, President of RA VI 
Milan Dacić, WMO Representative 

for Europe 

09:15 – 10:15 
Session II: Introduction to the South East European Multi-Hazard Early Warning Advisory System 

(SEE-MHEWS-A) 
Chair: Balázs Szintai 

 

Vision for a Regional SEE-MHEWS-A  
Milan Dacić, WMO Representative 

for Europe 

Multi-hazard early warning advisory system in South-East 
Europe: Sub-regional cooperation mechanism 

Ivan Čačić, President of RA VI 

WMO Seamless GDPFS: SWFDP in support SEE-MHEWS-A 
Abdoulaye Harou, Chief, Data 

Processing and Forecasting Systems, 
WMO 

WMO Hydrological forecasting activities supporting SEE-
MHEWS-A 

Paul Pilon, Chief, Hydrological 
Forecasting and Water Resources 

Division, WMO 

Phase I implementation of the SEE-MHEWS-A project 
Sari Lappi, Project Manager, 

WMO/FMI Project Office 

10:15 – 10:30 Coffee  

10:30 – 13:00 
Session III: Operational numerical weather prediction in support to SEE-MHEWS-A 

Chair: Abdoulaye Harou 

 

Coordinating numerical weather prediction modelling in 
Europe: the C-SRNWP Programme of EUMETNET  

Balázs Szintai, EUMETNET C-SRNWP 
Project Manager, Hungarian 

Meteorological Service 

Seamless, probabilistic analysis and prediction in very high 
resolution: possible contribution from Central European 
NWP Consortium RC LACE and ZAMG to SEE-MHEWS-A 

Yong Wang, RC-LACE and INCA 
Project Manager, Central Institute 

for Meteorology and Geodynamics, 
Austria 

Possible use of NCEP/NMM-B model in SEE-MHEWS-A   
Zaviša Janjić, NMM-B model 
developer, NOAA/NWS/NCEP 



19 

South East Europe Consortium for Operational Weather 
Prediction 

Slobodan Ničković, SEECOP 
Consortium Leader, Republic 

Hydrometeorological Service of Serbia 
Vladimir Djurdjević, Model Developer 

– SEEVCCC, University of Belgrade 

ECMWF NWP products for hydrological forecasting and 
extreme weather 

Paul Smith, Scientist, Acting Head of 
the Environmental Forecasts Team, 

ECMWF 

Data Assimilation expected challenges within SEE-MHEWS-A  
Tijana Janjić Pfander, Head of Data 

Assimilation Branch, DWD 

Possible use of ALADIN model in SEE-MHEWS-A   
Piet Termonia, ALADIN Project 
Manager, Royal Meteorological 

Institute of Belgium 

13:00 – 14:15 Lunch 

14:15 – 16:15 
Session IV: Operational hydrological modelling in support to SEE-MHEWS-A 

Chair: Paul Pilon 

 

The European Flood Awareness System (EFAS) over South 
East Europe 

Paul Smith, Scientist, Acting Head of 
the Environmental Forecasts Team, 

ECMWF 

Hydrological forecasting using HYPE – experience from 
Swedish and European scale applications 

René Capell, Swedish 
Meteorological and Hydrological 

Institute 

Mediterranean Sea operational large scale and coupled 
hydrology-coastal forecasting 

Nadia Pinardi, Professor of Physical 
Oceanography, Co-President of 
JCOMM, University of Bologna 

Possible use of Sava River Basin Hydrologic Modelling in 
support of SEE-MHEWS-A 

Mirza Sarač, Advisor, International 
Sava River Basin Commission 

Possible use of HYPROM model in SEE-MHEWS-A 
Goran Pejanović, Model Developer, 

Republic Hydrometeorological 
Service of Serbia 

Operational flood forecasting based on hydrological 
modelling in South East Europe  

Gregers Helge Jørgensen, Senior 
Hydrologist, DHI 

Use of NWP products in operational hydrological 
forecasting and warning activities, general considerations 
and special needs 

Marius Matreata, Director of 
National Centre of Hydrological 
Forecasts, National Institute of 

Hydrology and Water Management, 
Romania 

Requirements for coupling of meteorological and 
hydrological models at different scales 

 Jan Daňhelka, Deputy Director, 
Head of Hydrology Division, Czech 

Hydrometeorological Institute 

16:15 – 16:30 Coffee 

16:30 – 17:15 
Session V: Discussion 

Co-Chairs: Paul Smith and Marius Matreata 

 Summary of possible support to SEE-MHEWS-A  Presenters of Sessions III and IV 

19:00 Dinner  
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THURSDAY 9 MARCH 2017 

 
Session VI: Forecaster requirements 

Chair: Jan Daňhelka 

08:45 – 09:00 
Forecaster requirements as outcome of the 1st SEE-
MHEWS-A Workshop, Skopje, 7-9 Feb 2017 

Miroslav Ondráš, Senior Project 
Officer, WMO 

09:00 – 10:45  
Session VII: Required capabilities/functions of SEE-MHEWS-A System 

Co-Chairs: Piet Termonia and Vladimir Djurdjević  

 Proposals of capabilities and functions of SEE-MHEWS-A 
System 

Introductory presentation 
followed by discussion by 

participants 

 

Hungarian meteorological workstation application (HAWK) 

Mark Rajnai, Meteorologist, 
Developer of Visualization System 
Mariann Darányi, Severe Weather 

Forecaster,  Hungarian 
Meteorological Service 

10:45 – 11:00 Coffee  

11:00 – 12:30 
Session VIII: Design of a SEE-MHEWS-A suite of models 

Co-Chairs: Zaviša Janjić and Nadia Pinardi 

 
Proposals of a design of a suite of coupled meteorological, 
hydrological and marine models for SEE-MHEWS-A System 

Introductory presentation 
followed by discussion by 

participants 

12:30 – 14:00 Lunch 

14:00 – 15:30 
Session IX: Filling the gaps in achieving the SEE-MHEWS-A  

Co-Chairs: Yong Wang and Slobodan Ničković  

 Identification of gaps preventing operational running of 
the SEE-MHEWS-A, and proposal for needed 
developments 

All participants 

15:30 – 15:45 Coffee 

15:45 – 17:00 
Session X: Workshop conclusions  

Chairs: Ivan Čačić, Martin Benko and Milan Dacić  

 Summary of design (or scenarios) of coupled met/hydro/ 
marine prediction models to be used in SEE-MHEWS 

TBD during the Session VIII 

 Summary of development needs in support of the above 
design (or scenarios) 

TBD during the Session IX 
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ANNEX III 

POTENTIAL SCENARIO OF THE SEE-MHEWS-A DESIGN 

 

 

Figure 1: Depiction of the Suite of coupled meteorological, hydrological and marine prediction 

models, supported by the centralized database of observations together with Common Information 

Platform and contributing stakeholders. 

 

Figure 2: Depiction of three different types of participating entities depending on their 

information and communication technologies. Note: Through the capacity development all 

entities will eventually transit to type 3. 
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ANNEX IV 

SUMMARY OF PROPOSAL AND COMMENTS BY PROJECT PARTICIPANTS  

 
1. Albania 

 
Forecasters’ requirements developed during the 1st Project workshop in Skopje is regarded as the first 
benefit and it would make easier to accomplish SEE-MHEWS-A. Albania is a SEECOP member and as 
such it would benefit from involvement in this Project, especially from the Common Information 
Platform (CIP) that could provide the same information to all participants, avoiding the neighbours 
having different forecasts. Albania will also benefit from the visualisation tools of model outputs and 
other products that should be available on CIP. However, domains of the models must be extended to 
cover the whole SEE region.  
 
Albania stressed a need for education and training. We should learn lessons from the Nordic countries. 
There are examples of low-cost training using remote educational means, such as the European 
weather briefing through Skype. Sharing data is crucial for Albania.  
 

2. Bosnia and Herzegovina 
 
Bosnia and Herzegovina expects benefits from SEE-MHEWS-A. At present it receives model output 
from Serbia as a member of SEECOP. From Croatia and Serbia it receives radar images but this is not 
enough as there are many rivers in Bosnia and Herzegovina. Modelling started for Una, Sana, Vrbas 
and Drina rivers. Works were initiated for the Flash Flood Guidance System (FFGS) but it needs to be 
expanded to cover SEE. 
 

3. Bulgaria 
 
SEE-MHEWS-A with its CIP is a wonderful idea and Bulgaria will benefit from it. Implementation of 
nowcasting tool should be an integral part of the Project, the area where Bulgaria needs help. It will 
also benefit from a technical support and exchange of experience through this Project. Bulgaria can 
offer additional data for exchange, subject to approval of the management of the NMHS. 
 
As for the hydrological forecasting, Bulgaria has experience in modelling hazards and hydrological 
forecasting for rivers going to Greece and Turkey. 
 
Bulgaria has rather strong group in marine forecasting for its Black Sea coastline. For a provision of 
forecasts to the whole Black Sea area, it will definitely benefit from this Project. Bulgaria is also the 
coordinator of the Copernicus Marine Environment Monitoring Service (CMEMS). 
 
Regional Drought Centre will also benefit from this Project.  
 

4. Croatia 
 
Meteorological and Hydrological Service (DHMZ) takes part in all European meteorological and 
hydrological infrastructures (ECMWF, ALADIN, RC LACE, EUMETSAT, EUMETNET, MeteoAlarm, 
EUROGOOS, etc.). As a member of ALADIN and RC LACE consortia DHMZ could offer high-resolution 
modelling results, pending the permission by the General Assembly of ALADIN Consortium.   
DHMZ has bilateral agreements for data exchanges with the neighbouring countries. SEE-MHEWS-A 
system could be excellent platform for exchange of marine data and forecasts. In the light of DCPC-
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AMMC (Adriatic Marine Meteorological Centre) Croatia, SEE-MHEWS-A could be a potential source of 
observations that are not exchanged widely. The desirable benefit from the Project should also be the 
sharing knowledge and experience in marine meteorology. 
 
A concern was made regarding responsibilities for the maintenance of the Common Information 
Platform, particularly after the end of the Project.  
 
To achieve the SEE-MHEWS-A goals, the development of a regional observing and monitoring 
infrastructure and human resources at the hydrometeorological services is essential. 
 
Hydrological Research and Forecasting Department has recently finished the first hydrological model 
for the Sava River basin till to the Serbian border. Even it is operational for flood forecasting 24/7, this 
model is still in testing phase. Now, the Department is facing the process of fine tuning solving 
problems with data assimilation, better calibration and coupling with ALADIN model (4 km resolution). 
Training goes on for WMO FFGS to issue HydroAlarm for flash floods in Croatia. 
  
Many of Croatian rivers are transboundary, so Croatia is willing to share the real time data for data 
assimilation, and model outputs to downstream countries. The same is expected from neighbouring 
countries. It is hoped that under SEE-MHEWS-A it would be possible to support improvements in the 
national observation network. 
 
Croatia has 1,777 km long Adriatic coast and 1,246 islands, so it is interested very much into coupling 
hydrological and oceanographic models in marine region in order to enhance hydrological forecasting 
in coastal zone, especially for urban floods. 
 
The most benefit from SEE-MHEWS-A system could be sharing knowledge and experience because 
national hydrological services in this region are not on the same level regarding operational flood 
forecasting system, IT capacity and human resources. As for Croatia, an assistance regarding INCA 
nowcasting system and ensemble prognosis would be welcome to save time and human resources. 
 
5. Cyprus 
 
Cyprus recently applied to SEECOP but would benefit from additional data and products that are not 
yet available at home, including the visualisation of data. Cyprus also needs outputs from 
oceanographic model. SEE-MHEWS-A would also help to predict flash floods that occur in Cyprus and 
are difficult to forecast at present.   
 
Cyprus is ready to provide data from its dual polarization radar ready to SEE community. It has only a 
few synoptic stations but these data, including lightning, can be exchanged. There are very few upper-
air stations in the sub-region (Middle East) and it needs attention.  
 
6. Greece 
 
Greece believes, SEE-MHEWS-A is very good innovative system and will benefit from it, especially in 
hydrological modelling, when implemented. Beneficial would be to have access to additional data. 
Greece is in COSMO consortium and can offer some of the model output, pending the Consortium 
approval. An important tool to be provided to Project participants should be the common visualization 
software. 
 
The concern was raised regarding the operation and maintenance of the CIP. It expects that the Project 
workshop on ICT in April will address this issue.  
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Common visualization software is needed, within which the data will be provided to end-users. 
 
7. Hungary 
 
SEE-MHEWS-A is an impressive project with many benefits to all participants. Project can learn from 
the RC-LACE exchange of additional national data, still even Hungary can benefit from SEE-MHEWS-A 
data exchange proposal, e.g. from additional data from Ukraine and Serbia. If SEE-MHEWS-A vision 
comes true and the suite of coupled models is implemented, participants might benefit from the 
common AROME model of 2.5 km and Hungary would release its resource to downscale its national 
AROME further to 1 km or 500 m resolution.  
 
Hungary can share outputs from ALADIN, ALADIN-EPS and AROME with forecasters of less developed 
countries, pending approval by the LACE Council and the ALADIN General Assembly. 
  
Hungary can offer its forecaster workstation “HAWK” that could be used as a visualisation platform in 
the Project. It can also provide expertize in data exchange/management for assimilation purposes. 
Within RC-LACE Hungary maintain the common Observation Pre-processing for LACE Data Assimilation 
and Verification (OPLACE). Under certain circumstances, OPLACE could be linked with the CIP. Again, 
this needs prior approval the RC-LACE Council. 
  
The ICT/OBS workshop in Athens should review SEE-MHEWS-A vision whether it is feasible. Regarding 
central observational database, some possible issues relate to different formats and timeliness.  
 
Hydrological forecast are regularly issued, however Hungary would benefit from FFGS. Hydrological 
forecasts and data from upstream, countries would be beneficial for Hungary. Currently there are 
about 100 hydrological stations in the country. A concern was regarding upload of data onto a 
centralized observational DB. 
 
8. Israel 
 
Sharing of national data among the project participants is important from Israel’s perspective. Israel 
Meteorological Service (IMS) has well build national observing network and data could be made 
available to partners, namely: (a) hourly BUFR data from more than 80 Automatic Weather Stations, 
(b) weather Radar data (5-min scan and 10-min (5 minutes accumulated) scans corrected with rain 
gauge), (c) NWP data, (d) hourly INCA forecast on Israel grid (enlarging the grid needs ZAMG’s 
approval, and © COSMO model outputs on Israel grid (enlarging the grid needs COSMO Consortium 
approval) 
 
IMS expect from the SEE-MHEWS-A to receive data and information needed for the early warnings 
for: (a) Aviation (Fog/Visibility), (b) Flash Floods, (c) Forest Fire, and (d) Air quality/ Pollution. 
 
9. Jordan 
 
Most LAM models do not cover Jordan and a development is needed so that eastern Mediterranean 
is covered. It would benefit from this Project if model outputs would be made available also for Jordan. 
 
10. Kosovo (UNSCR 1244/99) 
 
Kosovo (UNSCR 1244/99) has a very small NMS and therefore would fully benefit from SEE-MHEWS-
A. It has 27 hydrological stations equipped with GPRS; data management software being donated by 
WMO (MCH software). It has an agreement with neighbours to exchange data through internet 



25 

platform. Hydrological modelling is being done only for some parts of the rivers, using HEC-RAS model. 
Kosovo (UNSCR 1244/99) is a member of the European Flood Awareness System (EFAS) and also plan 
to become a member of the MeteoAlarm 
 
11. Lebanon 
 
Most LAM models do not cover Lebanon and a development is needed so that Eastern Mediterranean 
is covered. Lebanon would benefit from this Project if model outputs would be made available also 
for Lebanon, e.g. if one of the neighbouring countries could extend the model domain to cover also 
Lebanon. Plans are underway to launch some NWP activities in Lebanon, preferably through joining 
one of the existing consortia, such as ALADIN or COSMO. Lebanon can support this Project also by 
providing expertize in the ICT area and its software development personnel might be able to help in 
software development or resolving communication and networking issues. Lebanon would be willing 
to help in the development of national and/or regional thresholds for triggering national and/or 
regional warnings. 
 
Lebanon used to be connected to RMDCN, however after prices soared when the provider changed 
from the Orange Business Services to the Interouter. Now it only has free internet connectivity. This 
could to be addressed by ICT/OBS Workshop. 
 
12. The Former Yugoslav Republic of Macedonia 
 
The Former Yugoslav Republic of Macedonia believes this Project is well designed, however, many 
issues have to be addressed, such as downscaling of LAMs to model small scale atmospheric processes. 
Together, this can be achieved. Data assimilation would be an important aspect in this endeavour, 
including availability of additional synoptic observations and Doppler radars.  
 
New approach in coupling high the Weather Research and Forecasting (WRF) model with cloud model 
should be explored. Such coupled system provides some encouraging results and more scientific work 
would be needed within this Project. 
 
13. Moldova 
 
NA 
 
14. Montenegro 
 
This Project is a very good idea. Montenegro would benefit also from tools for visualization, exchange 
of data (e.g., in BUFR format), and tools for verification of the models. It is important to have all data 
in one place, e.g., in the centralized observational DB. It would provide its observational data to a 
common DB. 
 
Montenegro could contribute to further implementation and configuration of the latest release of  the 
WRF-NMM-E model, as it has experience in running this model with 500 m resolution over a small 
area, with a positive impact on wind gusts forecasting. It can offer to install this model in other 
countries, as appropriate.  
 
Montenegro runs WAM that was the first so-called third generation prognostic wave model where 
the two-dimensional wave spectrum was allowed to evolve freely (up to a cut-off frequency) with no 
constraints on the spectral shape. WAM model use inputs from WRF-NMM (start with 
ECMWF),   covering all Mediterranean and Adriatic Sea and can offer expertize in this area. Data are 
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freely available. 
  
Montenegro has currently no hydrological model but expected to implement one under SEE-MHEWS-
A.  
 
15. Romania 
 
Romania would benefit from improved data exchange, even if it is part of RC-LACE OPLACE.  Similarly, 
as Hungary, common operation of high resolution models nested in several global models would 
release resources for downscaling its own ALARO model version. 
 
Hydrological forecasting would benefit from additional upstream data and forecasts, e.g., Danube as 
a transboundary river. Some agreements already exist for hydrological data and forecasts exchange 
with neighbours; however, there is a need to improve standards for data exchange in hydrology. As 
for the exchange of warnings standards are needed and Common Alert Protocol (CAP) is a good start. 
Tools are needed for quality control of data, possibly using open source software and these tools 
should be implemented within the Project and made available to all participants.  
 
Project should work on improvements of QPE and QPF to the extent possible with a direct benefit to 
hydrological forecasting for Romanian interior rivers. Romania will benefit also from any improvement 
in upstream hydrological forecasting.  
 
Romania has experience with the flash flood guidance type systems. One of the main short term 
development priority is to improve the real-time flash flood warning and forecasting methodology, 
using open source software, and the results could be transferred to interested national forecast 
centres. It is also a member of EFAS and FFGS but is looking forward for implementing EFAS and FFGS 
into the whole SEE region. Regional hydrological models/forecasting is not enough, smaller-scale 
models and forecasting on national level is important.  
 
The coming ICT/OBS workshop should look in options and IT infrastructure that could be made 
available for the Project.   
 
16. Serbia 
 
Serbia may expand domain of its NMMB and offer model outputs to interested parties. Many Project 
participants run their own models and their domain overlaps. If additional resources could be made 
available a bigger domain(s) could be developed and results shared with partners.  
 
Regarding hydrological forecasting, a weak point is availability of observations. Collecting and sharing 
the data is critical.  
 
17. Slovenia 
 
Slovenia can offer models it runs and experience for the development of a suite of coupled 
met/hydro/marine models. RC-LACE can work together for the benefit of the Project. Project partners 
should then specialized on particular services. Droughts are the hazard, and should be part of the 
Project. 
  
The whole SEE region could benefit from better data exchange, including radar data, needed especially 
for improved model initialization. Collective approach to data exchange is preferred to bilateral 
agreements. 
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18. Turkey 
 
Verification and local validations are very important for this project. High resolution (local) inputs like 
topography, soil, initial boundary conditions, etc., should be taken into account in the development 
of the suite of coupled met/hydro/marine models.  
 
Capacity development and collaboration among the Project participants are essential for the Project. 
Sand and dust storm events are important phenomena in SEE and should be dealt with by the Project. 
The 8-particles Dust Regional Atmospheric Model (BSC-DREAM8b) has been operated in the Turkish 
State Meteorological Service using ECMWF initial and boundary data. BSC-DREAM8b is an integrated 
modelling system designed to describe accurate dust cycle in the atmosphere. The system is in 
operational use providing 72 hours forecasts for the Mediterranean region covering Europe, Northern 
Africa and the Middle East. The results are freely available on the internet. For the SEE-MHEWS-A, it 
will be useful to run a non-hydrostatic dust model with higher resolution (3-5 km). 
 
19. Ukraine 
 
The INCA nowcasting system deserves attention of the Project. The time of life of the convective cells 
in average is about 50 min; therefore, local heavy rainfall cannot be forecasted with a high resolution 
on ten days in the near future. However, it may be possibility with the help of nowcasting systems for 
the next 1-3 hours. 
 
Following may be potential issues in the implementation of the Project: 
1. Models can provide good results only if good quality observational data with required special and 
time resolution are provided. 
2. In Ukraine, the majority of the existing weather radars are 25-30 years old and the obsolete from 
them cannot provide information in BUFR code automatically, thus reducing efficiency of nowcasting 
and data assimilation systems.  
3. Forecasters’ requirements as presented cannot be fully achieved at this stage, especially, accurate 
precipitation forecasts over 10 days period. 
4. There are differences between existing modelling systems. 
 
It is proposed that Project may address differently different beneficiaries, ranging from national 
services to regional agencies and local offices. At the same time many products could be provided by 
the various European NWP consortia. It is also necessary to define rules for data and information 
exchange. 
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ANNEX V 

 
SUMMARY OF PROPOSAL AND COMMENTS BY CONTRIBUTING STAKEHOLDERS 

  
 

1. ALADIN (Martin Benko, General Assembly Chairperson) 
 
The main motivation for ALADIN support to SEE-MHEWS-A would be saving properties and lives 
envisaged through this Project. However, possible collaboration depends on a decision of the ALADIN 
General Assembly. Existing MoU allows cooperation with entities outside the Consortium by a mutual 
Agreement, therefore, WMO is expected to submit soonest possible a request to the General 
Assembly so that this collaboration could be assessed by the Advisory Committee due to meet in the 
beginning of April. 
 

2. Centro EuroMediterraneo sui Cambiamenti Climatici (Nadia Pinardi) 
 
SEE-MHEWS-A requires “coastal inundation and storm surge forecasting” EWS to be designed and 
implemented in the SEE region. 
 
CMCC (Centro EuroMediterraneo sui Cambiamenti Climatici, Lecce, Italy) is coordinating the 
Copernicus Marine Environment Monitoring Service (CMEMS) Monitoring and Forecasting Centre for 
the Mediterranean Sea that produces every day, a 10 days forecast of sea level, currents, waves and 
temperature, salinity in all marine areas of SEE. In addition it operates the oceanographic forecasting 
system for the Black Sea Monitoring and Forecasting Centre of CMEMS. 
 
Additionally it develops: 

• Unstructured grid operational ocean models for the southern Adriatic coastal areas up to 
the resolution of 500 meters along the coastlines; and 

• Meteo-hydrological models coupled to the oceanographic modelling in order to arrive to 
coastal erosion forecasting in the next few years. 

 
CMCC offers to make available, for free, on the SEE-MHEWS-A Common Information Platform all the 
operational forecasting products, both at the Med Sea and coastal level in the appropriate format and 
with harmonized protocols. 
 
Furthermore it suggests to develop a SEE-MHEWS-A “coastal storm surge and inundation” forecasting 
test case based upon CMEMS products with coupled meteo-hydrological modelling in the Adriatic Sea 
area, together with other interested NMSs and NHMSs in the region. 
 

3. COPERNICUS SERVICES (Nadia Pinardi) 
 
The European Commission Copernicus programme runs a number of forecasting systems that can 
contribute to MHEWS. Unless highlighted the data are publically available under open licenses. In 
many case ECMWF acts to provide the forecasts and could arrange to deliver them directly to the SEE-
MHEWS-A. COPERNICUS SERVICES (http://www.copernicus.eu/main/services) includes: 

• European and Global Drought Observatory (EDO) – regional and global drought monitoring 
and forecasting. 

• European Forest Fire Information System (EFFIS) – forecasting and monitoring of fire risk. 
• European Flood Awareness System (EFAS) – nowcasting to seasonal flood forecasting, 

including rapid risk assessment and monitoring information. This requires the agreement of 
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an adapted Copernicus license to maintain the ‘single voice’ warning principle, however, 
majority of the SEE-MHEWS-A states are already partners in EFAS. 

• Atmospheric Monitoring Service (CAMS) – forecasting the future atmospheric pollution 
including medium range forecasts of the movement of dust (sand) in the atmosphere. 

 Marine Environment Monitoring Service (CMEMS) – analysis, reanalysis and 10 days 
forecasts of waves, sea level, temperature, salinity, currents, pelagic biochemistry for the 
global ocean and the European regional Seas. 

• Climate Change Services (C3S) – providing seasonal to decadal forecasts that are pertinent 
for drought risk management. 

 
4. DHI Technologies (Gregers Helge Jørgensen) 

 
DHI can provide “fit for purpose” forecasting technology, including: 

• Well proven modelling software that has been used for +100 forecast systems across the 
world; 

• Flexible and scalable software – from small river basins to large national systems (e.g. 
Thailand, Bangladesh, Austria / Hungary / Slovenia/ Croatia / Turkey / Bulgaria); 

• Combining hydrological run-off and hydrodynamic (1D, 2D and combined 1D and 2D) 
modelling; e.g. opening up for incorporation of operation of water infrastructure (reservoirs 
etc.), forecasting of flood plain flows, coastal flooding etc.; 

• Large user group in SEE thus a large resource base for development and sustaining forecast 
systems; 

• An IT platform developed specifically for handling real time data, model execution and result 
dissemination; 

 
Capacity building includes: 

• Large experience in collaboration with national hydro-met/river basin authorities for 
development of operational hydrological forecasting systems; and 

• An organization (the Academy by DHI) devoted to capacity building and training. Each year 
training is provided to +2000 professionals. 

 
5. DWD (Tijana Janjić Pfander) 
 
A development of Seamless data assimilation for coupled atmospheric-ocean system could be offered 
by Hans Ertel Center in case of available funding , with a justification and phases as follows: 
 
Phase 1: Even if we consider the atmospheric application only, the models developed for global and 
regional scales differ significantly. In global models, the convection is parameterized and the flow is in 
approximate balance (geostrophic, hydrostatic).  . The analyses are calculated every 3 to 6 hours and 
more stationary covariances are used. On the other hand, the regional models have now reached a 
horizontal resolution of 1.3 to 2.8 km. They are non-hydrostatic, convection permitting, and nonlinear 
processes dominate. For the convection permitting models, due to the fast changing processes that 
are resolved, it is important to have the time evolving error covariance as represented through an 
ensemble. Furthermore, we often have observations of severe weather (e.g., from radar data) that 
we would like to use to update the initial conditions in less than hourly updates. Simple downscaling 
from the lower resolution model to obtain initial conditions instead of running convective scale data 
assimilation, results in much worse precipitation forecasts.    
 
Since precipitation forecast up to 24 hours could be improved by data assimilation we suggest 
modified EnKF to be developed for the seamless atmospheric data assimilation system that is 
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consistent with the NMM-B model.  Maintaining physical conservation laws numerically has long been 
recognized as being important in the development of numerical weather prediction models 
independent of their resolution and this is one of the main principles followed in the design of NMM-
B model.  In recent years we have been working on the development of ensemble-based data 
assimilation algorithm that replicates properties of nonlinear dynamical systems such as conservation 
of mass, angular momentum, energy and enstrophy. In simple experiments conservation laws in data 
assimilation are helpful in reduction of noise as well as quality of the prediction. 
  
Phase 2: Using data assimilation for estimation of parameters that couple atmospheric to ocean or 
hydrology models. 
 
Phase 3:  Seamless data assimilation for coupled atmospheric ocean system. 
 
6. ECMWF (Paul Smith) 
 
The level of ECMWF involvement in SEE-MHEWS-A is dictated by the agreement of the ECMWF 
member states (MS). With the agreement of the MS involved within the project it should be possible 
for ECMWF to: 

• Assist in running of models (NWP or otherwise) on ECMWF computer systems using the 
(possibly pooled) MS permitted computer usage. 

• Disseminate ECMWF forecasts directly to SEE-MHEWS-A (within the bounds of the current 
license). 

• Other activities that may require fuller agreement amongst all MS include: 
- Use of the ECMWF MARS and associated systems for the archiving and dissemination 

of forecasts (could be considered a development of the TIGGE-LAM project); 
- Use of the ECMWF web architecture (ecCharts) for the provision of OGC compliant 

web services for forecast visualisation; and 
- Provision of further computing resources to the SEE-MHEWS-A. 

 
There are also a number of public software packages for scheduling computational tasks (ecFlow), 
manipulating data (ecCodes), plotting (Magics) and forecast visualisation (Metview) which could be 
used with SEE-MHEWS-A to provide a common infrastructure and improve the interoperability 
between SEE-MHEWS-A contributors.  
 
ECMWF can also provide the fire risk forecasts under an open license for inclusion into the SEE-
MHEWS-A. 
 
7. OMSZ (Mark Rajnai) 
 
Hungarian Meteorological Service (OMSZ) offered its meteorological workstation HAWK-3 as the 
possible visualization tool for the Project.  
 
There are three possible ways for HAWK implementation in the SEE-MHEWS-A Project, each having 
its advantages and its limitations: (a) One installation on a common application server, on which the 
software can be run directly in interactive or non-interactive mode; (b) One installation on a common 
application server, which generates predefined products (images or pdf files) in non-interactive mode. 
The result can be made available through a web page or directly downloadable by Project participants; 
(c) Installation at the participating institutions. 
 
User’s guide and technical documentation will be included in the software. Due to resources the OMSZ 
can only provide a helpdesk to assist forecasters and IT administrators. It cannot provide direct 
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maintenance of the system. 
 
8. NCEP (Zaviša Janjić) 
 
NOAA National Centers for Environmental Prediction (NCEP) have already delivered their contribution 
by providing the Non-hydrostatic Multi-scale Model (NMMB) forecasting system and basic training 
and support.  So, the NMMB is up and running on all scales in the South-eastern Europe and can 
productively support the SEE-MHEWS-A.   
 
Deterministic models certainly can be further improved, but perhaps even more improvement can be 
achieved by improving data assimilation techniques, and by assimilating more data types and more 
data.  For example, Panasonic claims that they got better forecast results than ECMWF using the NCEP 
GFS model, and data assimilation with more aircraft data. 
 
9. SHMI (Rene Capell) 
 
Swedish Hydrological and Meteorological Institute could offer the High resolution pan-European 
water (HYPE) model. It is open source model designed for application at large scale and operational 
forecasting (ensemble forcing data, updating with observations, data assimilation). Existing model set-
up is “ready to use” for SEE region, at least as first development iteration. SHMI can share the 
experience in national scale hydrological forecasting and could offer experts and user training. It can 
also provide operational infrastructure, such as forecasting server and forecasting web-services. 
 
10. ZAMG (Yong Wang, RC-LACE Project manager) 
 
For the SEE-MHWES project, the Zentralanstalt für Meteorologie und Geodynamic (ZAMG) could 
provide the support on nowcasting system INCA (Integrated Nowcasting through Comprehensive 
Analysis) for implementation in the SEE-MHEWS-A.  
 
Furthermore, ZAMG could also support the SEE-NHMSs to set up a seamless probabilistic forecast 
system in the next few years. 
 
The RC-LACE Consortium could contribute to the SEE-MHEWS-A data pre-processing, data assimilation 
and verification through the RC-LACE operational OPLACE tool.  
 
It is also possible for LACE to provide the regional ensemble forecast LAEF for all SEE countries. 
 
11. WMO FFGS (Paul Pilon)  
 
“Filling gaps creates new gaps or these could be viewed as opportunities.” As advances and 
improvements are brought into the operational arena, they can, in turn, increase the capability of 
associated applications. For example, if radar data were to be corrected to allow more accurate 
estimates of precipitation and if these data were made available for use in the FFGS, these data could 
improve its accuracy and granularity of Flash Flood Guidance. Improved granularity, spatially and 
temporally, is needed in particular for urban flash flood forecasting and would also improve basin 
scale Flash Flood Guidance.   
 
Specific areas of priority include: 

• Enhanced QPE – Radar used in Mean Areal Precipitation (precipitation averaged over the 
small flash flood basin) 

• Build nowcasting capability and ingestion of this new functionality into the FFGS 
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• Enhanced NWP high resolution (multi-modal ingestion) forecast coverage 
• Not all countries in SEE-MHEWS-A are covered by high resolution NWP (e.g., 2km or 4km 

resolution) 
• Expanding the existing FFGS projects’ spatial coverage to include all countries included in 

SEE-MHEWS-A (e.g., Cyprus, Greece, Israel, and Ukraine)  
• Introduce new FFGS functionality into SEE-MHEWS-A where most needed 
• Urban flash flood forecasting for major urban areas most vulnerable to flash flooding 
• Riverine modelling for major damage centres 
• Landslide susceptibility 

 
12. WMO SWFDP (Abdoulaye Harou) 
 
The WMO Severe Weather Forecasting Demonstration Project (SWFDP) is a project that uses the 
cascading forecasting process to enhance the capability of LDCs and SIDs to provide timely and more 
accurate weather warnings amongst other meteorological services.  It is a true example of WMO 
Members assisting each other. The cascading forecasting process consists of passing high value 
information from Global Centre to Regional then to National Centres where local forecasts and 
warnings are issued. The project was initiated in Southern Africa in 2006 with only five countries 
(currently 16 countries) and expanded to Bay of Bengal, South-eastern Asia, Central Asia, Eastern 
Africa and Southwest Pacific.  Overall 48 countries are members of the SWFDP in all WMO Region with 
the exception of RA-IV and RA-V.  Plan is underway to initiate the project in West Africa and in Lesser 
Antilles.  It is a well proven concept that can benefit the SEE-MHEWS-A Project. 
 
The SWFDP involves the contribution of a number of Global and Regional centres, offering predicted 
weather data that can be exploited by SEE-MHEWS-A participating countries in providing services 
getting boundary conditions to run their Limited Area Models (LAMs). The implementation of SWFDP 
in SEE is felt to be one of the key components for the SEE-MHEWS-A. 
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ANNEX VI 
 

SUMMARY OF MODELLING CONSORTIA RELEVANT TO SEE-MHEWS-A 
(not comprehensive) 

 
1. ECMWF: 

a. ECMWF produces operational ensemble-based analyses and predictions that describe 
the range of possible scenarios and their likelihood of occurrence. Its forecasts cover 
time frames ranging from medium-range, to monthly and seasonal, and up to a year 
ahead; 

b. Member states from SEE region: Croatia, Greece, Serbia, Slovenia, Turkey  
c. Cooperating states: Bulgaria, the Former Yugoslav Republic of Macedonia, Hungary, 

Israel, Montenegro and Romania; 
d. Collaboration: 

i. Member and Co-operating States receive ECMWF's numerical prediction data 
in real time to prepare forecasts for their end users. They can access ECMWF's 
basic computing facilities, the meteorological archive, and temporary tape 
storage. Member States also have access to the supercomputers and 
permanent tape storage; 

ii. ECMWF works closely with the WMO. The WMO has designated ECMWF as: 
Regional Specialized Meteorological Centre (RSMC) for medium-range 
forecasts; Global Producing Centre for Long-range Forecasts (GPC); Lead 
Centre for Deterministic NWP Verification (LC-DNV) and Lead Centre for 
upper-air observation monitoring; 

iii. ECMWF makes available some of its products via the WMO GTS/WIS,  
EUMETCast service,  ECMWF's DCPC and the other GISCs; 

iv. ECMWF is operating two services on behalf of the European Union: the 
Copernicus Atmosphere Monitoring Service and the Copernicus Climate 
Change Service; 

e. The ECMWF forecasting system (the IFS) consists of several components:  
i. An atmospheric general circulation model; 

ii. An ocean wave model; 
iii. A land surface model; 
iv. An ocean general circulation model and perturbation models 

 
2. ALADIN Consortium: 

i. Members from SEE region: The National (Hydro-) Meteorological Services of 
Bulgaria, Croatia, Hungary, Romania, Slovenia and Turkey 

b. Models: 
i. The ALADIN System is defined as the set of pre-processing, data assimilation, 

model and post-processing/verification software codes, tools and data;  
ii. ALADIN System is used to configure the NWP applications in the participating 

member states; 
iii. The code is shared with the global ARPEGE model of Météo France and the 

Integrated Global System (IFS) of the ECMWF;  
iv. Members operate several versions of NWP systems, e.g. deterministic 

hydrostatic ALADIN (7-8 km),  non-hydrostatic  ALARO (4-5 km) and AROME 
( 2-3 km) and ensemble LEAF (9-11 km); 

 
3. RC-LACE (Regional Centre for the Limited Area Modelling in the Central Europe): 

a. A group of members of ALADIN Consortium from the Central Europe 
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b. Members from SEE region: Bulgaria, Croatia, Hungary, Slovenia 
c. Models: See above 

 
4. COSMO (COnsortium for Small-scale MOdelling): 

a. Members from the SEE region: Greece, Israel, Romania,  
b. Models: 

i. Global models:  GME (20 km),  ICON (13 km) 
ii. Regional models: COSMO-EU (7 km), ICON-EU (6.5 km) 

 
5. SEECOP (South-East European Consortium for Operational weather Prediction): 

a. Members: the Republic of Albania, the Federation of Bosnia and Herzegovina (with 
two entities: Bosnia and Herzegovina and the Republic of Srpska),  the Former 
Yugoslav Republic of Macedonia, Montenegro and the Republic of Serbia 

b. Models: 
i. SEECOP provides its Members with a state-of-the-art NWP system based on 

the application of the Non-hydrostatic Multiscale Model on the B grid (NMMB 
model) developed by NCEP; 

ii. HR varies from 2 to 4 km 
 

6. EFAS (The European Flood Awareness System); since 2012 it has been an operational part of 
the European Commission’s Copernicus Emergency Management Service, developed by JRC; 

a. EFAS provides nowcasting to seasonal flood forecasting, including rapid risk 
assessment and monitoring information; 

b. It requires Copernicus license; 
c. Partners from SEE region:  Albania, Bulgaria, Croatia, Hungary, Israel, Kosovo (UNSCR 

1244/99), Moldova, Montenegro, Romania, Serbia, Slovenia and Ukraine ; 
d. Model: LISFLOOD - semi-distributed hydrological model, 5 km grid over all of Europe; 
e. Deterministic and ensemble meteorological data input from ECMWF, DWD and 

COSMO-LEPS models; 
f. Covers also 240 lakes and 1,454 reservoirs; 
g. EFAS Structure: 

i. EFAS Computational centre: ECMWF executes forecasts and hosts the EFAS-
Information System platform (as a part of Copernicus services); 

ii. EFAS Dissemination centre: the Swedish Meteorological and Hydrological 
Institute and the Slovak Hydro-Meteorological Institute; 

iii. EFAS Hydrological data collection centre: REDIAM (ES) and ELIMCO (ES) 
collect historic and real-time discharge and water level data across Europe; 

iv. EFAS Meteorological data collection centre: KISTERS AG and Deutscher 
Wetterdienst collect historic and real-time meteorological data across 
Europe. 

 
7. HYPE (Hydrological Predictions for the Environment, developed by SMHI) 

a. Scalable application, targeting large model domains, warnings issued with a lead time 
of 0-24 hours for critical water levels and extreme flows in rivers, includes 
precipitation scenarios (how much rain is needed for the model to reach warning 
levels); 

b. Version covering Europe: E-HYPE (8.8 million km2, 35,000 catchments, median size 
215 km2, 870 discharge sites already calibrated) 

c. Existing robust IT infrastructure, enabling delivery of data to forecasters and other 
end users, including visualization; 
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8. HYPROM (Hydrology prediction Model) from the South East European Virtual Climate Change 
Centre (SEEVCCC) hosted by the Republic Hydrometeorological Service of Serbia: 

a. HYPROM model is developed to simulate overland watershed processes. It is designed 
to be easily applied to different watersheds and across a broad range of spatial scales, 
from local to regional and global. HYPROM can be useful tool for predicting short-
term flood events, as well as for water balance assessments and climate studies 

 
9. MIKE (DHI Technologies) 

a. A private company providing modelling software solutions; scalable  from small rivers 
to large national basins;   

b. Existing clients from SEE region: Bulgaria, Croatia, Hungary, Slovenia and Turkey; 
c. Applications for: flooding, rivers and reservoirs, water management, oceans, 

coastlines, harbours and ports, etc.; 
 

10. HBV (Integrated Hydrological Modelling System, developed by SMHI) 
a. It can be easily coupled with NWP models and real-time weather information; 
b. Applications for: Flood warnings, Hydropower , Dam safety, etc.; 
c. Existing clients from SEE region:  ??? (more than 50 countries around the world) 

 
11. CMEMS (COPERNICUS Marine Environmental Monitoring Service) 

a. The CMEMS coordinated by Mercator Ocean (France), Bulgaria and CMCC act as 
coordinators for CMEMS regional components of the Black Sea and Mediterranean 
Sea respectively; 

b. Provides monitoring and forecasting of the Essential Ocean Variables that are 
accessible for the users via a Web Portal (marine.copernicus.eu)   

c. Other Forecasting systems operated under COPERNICUS SERVICES include: 
i. European and Global Drought Observatory (EDO); 

ii. European Forest Fire Information System (EFFIS); 
iii. European Flood Awareness System (EFAS);  
iv. Atmospheric Monitoring Service (CAMS); 
v. Climate Change Services (C3S); 

 
12. CMCC (euro-Mediterranean Centre on Climate Changes): 

a.  
b. CMCC develops short-term ocean analyses, reanalyses and forecast systems; 
c. It produces 10 days forecast of sea level, currents, waves, temperature and salinity; 
d. It downscales the CMEMS products to the coasts and produces short term limited area 

forecasts in the southern Adriatic areas; 
e. It develops operational ocean models for the southern Adriatic coastal areas up to the 

resolution of 500 meters along the coastlines; meteo-hydrological models (WHYDE) 
coupled to the oceanographic modelling for coastal erosion forecasting; and  

f. CMCC products are freely available;  
 

13. FFGS (Flash Flood Guidance System, developed by WMO in collaboration with the US NWS, 
the US Hydrologic Research Centre and USAID/OFDA): 

a. FFGS has global coverage; 
b. The South East Europe FFGS (SEE-FFGS) regional project is envisaged for 

implementation. 


