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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 Forecasters Workshop was organized on 7-9 February 

2017 with an aim to contribute to the development of the SEE-MHEWS-A implementation plan by defining 

the needs of the beneficiaries in meteorological, hydrological and marine forecasting to be met with best 

possible solutions for the realization of SEE-MHEWS-A. 

The workshop was hosted by the Hydrometeorological Service and attended by 68 experts from project 

beneficiaries 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 Forecasters Workshop were given by Mr. Mihail Cvetkov, the 
Minister of Agriculture, Forestry and Water Economy, Mr. Oliver Romevski, the Director of the 
Hydrometeorological Service, Mr. Ivan Čačić, the President of WMO Regional Association VI and Mr. Milan 
Dacić, WMO Representative for Europe.  
 
2.2 Session II: Session II: Introduction to the South East European Multi-Hazard Early Warning 

Advisory System (SEE-MHEWS-A) 
 
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 Mr. Paul Davies, Chief 
Meteorologist at the UK Met Office and the representative of WMO Task Team on Impact of Multi-Hazard 
Prediction and Communication (CBS TT-IMPACT). 
 
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 
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.  
 
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, 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 
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to support the NHMSs in strengthening their capacities in forecasting of hazardous events and provision of 
warnings.  
 
Alasdair Hainsworth, Chief of Disaster Risk Reduction Services Division of WMO, discussed what is needed 
from the forecasters from the beneficiaries during the workshop, the development of the SEE-MHEWS-A and 
eventual operation of the system. He furthermore discussed the necessity for identification of the users of 
the forecasts of hazardous events, the products and services that they need and the required improvements 
to address the user needs.  
 
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 will be organized to identify the needs of the beneficiaries 

in meteorological, hydrological and marine weather forecasting, numerical modelling, ICT systems and 

observations. The following workshops will be organized in March 2017 in Budapest (Numerical Modelling 

Workshop) and April 2017 in Athens (Workshop on ICT technologies and Observational requirements for 

Advisory system). The final conference will be organized in June 2017 for acceptance of the Implementation 

Plan by the project beneficiaries.  

2.3 Session III: Introduction to development of operational meteorological forecasting as part of 
 MHEWS 

Session III introduced good practices in development of meteorological forecasting services to support early 

provision of warnings. The session was chaired by Milan Dacić. 

Paul Davies described the role of the UK Met Office and its partners play in support of early warning provision 

in the UK. He discussed the possibilities of utilizing the developments, connecting with and learning from the 

lessons of existing projects and programmes when developing the SEE-MHEWS-A system (including the 

Global Data Processing and Forecasting System and Severe Weather Forecasting Demonstration Project).  

Anna Ghelli, International Liaison officer from the European Centre for Medium-Range Weather Forecasts, 
presented the ECMWF activities, products and services to support its Members and Co-operating States and 
WMO programmes and projects. Furthermore, she discussed the ECMWF numerical weather prediction 
outputs with emphasis on ensemble forecasting, which could be considered when developing the SEE-
MWEWS-A system. 

Frank Kroonenberg, Crisis Coordinator, Senior Meteorologist from Royal Netherlands Meteorological 
Institute (KNMI), introduced the KNMI warning system, which is based on the expected impacts of the 
hazards. He described the issuing of different level of warnings and the process leading to a decision to issue 
a warning. He presented the ARISTOTLE (All Risk Integrated System TOwards Trans‐boundary hoListic Early‐
warning) pilot project, which is aiming to engage world leading multi-hazard capabilities to support 
Emergency Response Coordination Centre (ERCC) in Brussels. ARISTOTLE is likely to become the best practice 
example on cooperation between European meteorologists and hydrologists from many NMHS’s. The aim of 
the project is to support the cooperation to assess severe weather and flood episodes around the globe in 
an impact matrix to define risk of the meteorological or hydrological event to become an international aid 
needing event. 

Andreas Schaffhauser, Division Head of Customer Service from Central Institute for Meteorology and 
Geodynamics (ZAMG), Austria, presented examples of communication of forecasts and warnings in Austria. 
He discussed the MeteoAlarm including harmonization of warnings, co-operation of forecasters and use of 
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MeteoAlarm as a communication platform. He also presented the INCA System (Integrated Nowcasting 
through Comprehensive Analysis) including its applications and users. He furthermore presented good 
practices in improving the co-operation between weather and flood forecasters. 

Dajun Zhao, Principal staff in weather forecasting administrative office of China Meteorological 
Administration, introduced the hazards and climate extremes and their impacts in China. He presented good 
practices in development of meteorological forecasting services and the process of warning provision in 
China particularly the development of EWS practices for City of Shanghai. 

Pieter Groenemeijer, Director of the European Severe Storms Laboratory (ESSL), outlined the types of 
trainings and the testbed that are organized at ESSL that could be beneficial for the capacity building of the 
beneficiaries and potentially to be considered to address the forecaster training requirements when 
developing the SEE-MHEWS-A. He furthermore described the ESSL's experiences with international 
collaborations in operational forecasting and the potential contribution to the development of the SEE-
MHEWS-A. 

2.4 Session IV: Introduction to development of operational hydrological forecasting as part of 
 MHEWS 

Session IV focused on introduction of good practices in development of hydrological forecasting services to 
support the MHEWS. The session was chaired by Anna Ghelli.  

Jan Daňhelka, the Deputy Director, Head of Hydrology Division from the Czech Hydrometeorological 
Institute, presented the hydrological issues concerning operational MHEWS based on Czech experiences. He 
introduced building understanding between meteorological and hydrological communities including the 
meteorological information requirements for operational hydrology. He presented the value of ensembles in 
hydrological forecasting and the development of the process from forecasts to warnings and seamless 
services. 
 
Richard Wylde, Research/Operational Hydrology, Swedish Meteorological and Hydrological Institute, 
presented the Swedish hydrological warning services. He discussed the importance of impact based warnings 
in flood forecasting. He outlined recommendations on utilization of European Flood Awareness System 
(EFAS) and High resolution pan-European water model (E-HYPE) operational models and experiences from 
ARISTOTLE project when developing the SEE-MHEWS-A system. He also stressed the importance of long and 
good quality hydrological observations to calibrate the hydrological models.  
 
Yuri A. Simonov, Head of Laboratory of Hydrometeorological centre of Russia, Roshydromet, presented the 
early warning and flood forecasting system of Roshydromet including the Amur River hydrology monitoring 
and prediction system. He discussed the structure of the system, forecast techniques and warning and 
forecast dissemination as good examples for development of similar services for other regions.  
 
Mirza Sarač, Advisor for protection against detrimental effects from waters and extraordinary impacts on 
the water regime at the International Sava River Basin Commission introduced the flood risk management in 
the Sava River Basin. He presented the development of Sava hydrological information system, hydrological 
modelling in the basin level and development of the flood forecasting and warning system for the Sava River 
basin.  
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2.5 Session V: Introduction to development of operational marine weather forecasting as part of 
 MHEWS  

Session V introduced good practices in development of marine weather forecasting services to support early 
warning provision process. The session was chaired by Alasdair Hainsworth. 

Nick Ashton, JCOMM leader for the Service and Forecasting Programme Area from UK Met Office, presented 
principles of marine weather forecasting services including relevant regulations and framework within WMO 
JCOMM and other bodies. He discussed the contents of marine weather forecasts, what is needed, who are 
the users, and what are their needs. 

Ivan Federico, Junior Scientist from Euro-Mediterranean Center on Climate Change, Italy, presented the work 

of his institution on operational forecasting systems and scientific based information in large scale on the 

Mediterranean Sea and sub-regional and coastal scale in Italy to support the safety and resilience. He 

introduced the work with Copernicus Marine Environment Monitoring Service (CMEMS) including 

downscaling the CMEMS products to coastal scale. He discussed on who are the users, and what are their 

needs for products and services, especially relevant to marine weather and ocean forecasting.   

Anja Fettich, Marine Forecaster from Slovenian Environment Agency, presented the development of the 
marine forecasting system of Slovenia including the observations supporting the marine weather forecasting 
and the activities with operational ocean models. She described the forecasting and warning system including 
the information provided, communication channels and the hazards with which the marine community is 
dealing.  
 
Lidija Fustar, Marine Forecaster from Meteorological and Hydrological Service of Croatia, presented the 

historical development of marine forecasting services in Croatia. She presented the activities in the marine 

weather forecasting, statutory tasks and obligations and the users of the services and their needs. She 

furthermore discussed the capacity building needs and the challenges in development of the marine 

forecasting services.  

Chrysoula Petrou, Head of Operational Support, Hellenic National Meteorological Service, presented the 

maritime meteorological services in Greece. She discussed the international and national responsibilities 

regarding the marine weather forecasting, the users of the services and their needs. She elaborated the 

marine weather forecasting products provided (sea bulletins for shipping, warnings, charts etc.).  

 

2.6 SESSIONS VI to XII: Forecasting Requirements for the SEE-MHEWS-A 

For the second day of the workshop, the meteorological, hydrological and marine weather forecasters were 
divided into break-out groups to discuss the present practice in countries and elaborate user-driven needs 
for improvement of the services, particularly related to the cross-border areas. List of requirements, ranging 
from data to products, processes and advisories, from the future SEE-MHEWS Advisory System was drafted 
within each group. The following general requirements were agreed by the groups: 
 
 
2.6.1 Meteorological Forecasting Requirements 
 
2.6.1.1. The Meteorological Forecasters Requirements Group was established to develop a set of 
meteorological requirements of SEE-MHEWS-A. The Group was chaired by Paul Davis (UK Met Office) with 
the help from Anna Ghelli (ECMWF) and Frank Kroonenberg (KNMI). Thirty-three participants took part in 
the development of meteorological forecasters’ requirements of SEE-MHEWS-A. 
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2.6.1.2. The Group agreed that objective of SEE-MHEWS-A is to deliver an effective MHEWS-A to the six major 
user communities, with the following priority order: (a) Civil protection and emergency services; (b) 
Government agencies; (c) Public Media; and (d) Infrastructure owners (e.g. transport, water management, 
environment agencies, energy providers). 
 
2.6.1.3. SEE-MHEWS-A should address for the following major hazards: (a) Rain inducing floods; (b) Severe 
convection (lightening, hail, strong winds, squalls and flash floods); (c) Heat/cold waves; (d) Droughts; (e) 
Wintery precipitations (snow, blizzards, freezing rain, blowing/drifting snow); (f) Severe winds (wind storms, 
bora, etc.); (g) Forest fires; (h) Sand and dust storms; (i) Fog; (j) Landslides, mudslides, air quality (and possibly 
earthquakes for future consideration). 
 
2.6.1.4. While acknowledging there is a relationship between the scale of the feature and forecast lead-time 
e.g. a deterministic warning for a feature the size of a single cell thunderstorm which is around 10 km has a 
theoretical lead-time of just 6 hours, whereas a large scale synoptic feature, such as a high pressure area, 
that can result in a drought or heat wave has a scale of the order of 100 km’s with lead-time of days. 
 
2.6.1.5. SEE-MHEWS-A should build upon existing systems (MeteoAlarm), frameworks (SWFDP, Training), 
data & products (WIS, WIGOS, seamless GDPFS) and best practices (WMO manuals and guidelines, European 
Severe Storm Laboratory (ESSL), etc). 
 
2.6.1.6. Participants of the Workshop agreed that requirements presented by the Meteorological Forecasters 
Requirements Group represent, in generic term, also the requirements of hydrological and marine 
forecasters. 
 
2.6.1.7. Requirements developed by the Meteorological Forecasters Requirements Group are in Annex III. 
 
 
2.6.2 Hydrological Forecasting Requirements 

 
2.6.2.1  The Hydrological Forecasters Requirements Group was established to develop a set of hydrological 
requirements of SEE-MHEWS-A. The Group was chaired by Richard Wylde (Swedish Meteorological and 
Hydrological Institute) with the help from Jan Daňhelka (Czech Hydrometeorological Institute) and Yuri 
Simonov (Hydrometeorological Centre of Russian Federation). Twenty-one participants took part in the 
development of Hydrological forecasters’ requirements of SEE-MHEWS-A. 

2.6.2.2 Following country presentations, the Group agreed that project beneficiaries may be structured in 
three major groups based on the levels of existing development: 

i. Countries with limited capacity (e.g. with only a few stations and not currently archived or 
visualized). For these countries, the system means an implementation of operational database 
and tools for visualization of existing data products and possibly introduction of models. 

ii. Countries with moderate capacity (e.g. moderately established network and basic models). For 
these, the system means visualization of existing data products and introduction of better 
models (including a higher resolution of NWP), model calibration and inclusion of dam 
regulation within these models; and 

iii. Countries with well-developed capacity (e.g. well established network and calibrated models). 
For these, the system means visualizing existing observations, forecasts and models in a 
common platform with focus on transboundary regions. New models (including a higher 
resolution of NWP) can also be introduced and calibrated to provide multi-model predictions, 
and impact based predictions. Sharing data with the border countries is important. 
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2.6.2.3 The Group agreed that model outputs are required from “improved” existing operational 
hydrological system, i.e. EFAS, E-HYPE, WMO Flash Flood Guidance System (FFGS). In addition, calibration of 
detailed/local hydrological models in some parts of the region is also recommended. 

2.6.2.4 As for the harmonized warnings, this is dependent on national legislation. However, a good practice 
should be explored and should involve regular discussion between countries. A way to go could be through 
a common communication platform.  

2.6.2.5 The Group recognized the importance of radar data Quantitative Precipitation Estimates (QPE) for 
hydrological forecasting/nowcasting. There is a desire for regional QPE products rather than national 
products, as for example in the Opera Project. Access to both raw data and data that has been quality 
controlled or corrected using in-situ observations would be required for calibration of both existing and new 
hydrological models. Integrated Nowcasting through Comprehensive Analysis (INCA), developed by ZAMG 
Austria, is an excellent nowcasting tool and has potential for application in SEE-MHEWS-A Project. 

2.6.2.6 Requirements developed by the Hydrological Forecasters Requirements Group are in Annex IV. 

 

2.6.3 Marine Forecasting Requirements 

2.6.3.1 The Marine Forecasters Requirements Group was established to develop a set of marine 
requirements of SEE-MHEWS-A. The Group was chaired by Nick Ashton (UK Met Office) with the help from 
Ivan Federico (Euro-Mediterranean Center on Climate Change, Italy). Thirteen participants took part in the 
development of Marine forecasters’ requirements of SEE-MHEWS-A. 

2.6.3.2 It became clear during the session that individual country’s marine services were well developed and 
meeting, at least, the main users’ requirements. However, as pointed out by the one marine services user in 
the group, there are still some key services that are required and/or some that may not be quite fit for 
purpose. There were concerns expressed by the forecasters that the level of observations was not adequate 
and a feeling that there are many observations or potential sources of observations that are not being tapped 
properly or distributed widely in the event that they are indeed being taken.  

2.6.3.3 Another issue raised was a concern that there is little if any cross border/boundary communication 
between services and this lack of coordination can lead to discontinuities in weather and warnings policy. 
There was consensus that being able to see all of the warnings current in the area would be beneficial to all 
producers of marine services. 

2.6.3.4 Requirements developed by the Marine Forecasters Requirements Group are in Annex V. 

 

2.6.4 Harmonized Meteorological, Hydrological and Marine Forecasters Requirements 

Following discussions in the three Groups, the leaders of those groups met together to developed 
harmonized forecasting requirements, as follows: 

2.6.4.1 There is a diverse infrastructure and capacity development across SEE region, however, the 
requirements were constructed in a way so that every participant of the SEE-MHEWS-A Project can benefit 
from the envisaged MHEWS Common Information (& Collaboration) Platform.  

2.6.4.2 These requirements were structured in two major groups: (I) Observational data, and (II) Modelling. 
Modelling requirements are further structured into (a) Requirements common to Met/Hydro/Marine 
forecasters, (b) Specific hydrological requirements, and (c) Specific marine requirements. 

2.6.4.3 The harmonized Met/Hydro/Marine Forecasters Requirements are in Annex VI. 
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2.7 Discussion and conclusions 

The identified forecasters’ requirements agreed by the workshop participants will be presented to the SEE-

MHEWS-A numerical modeling workshop (8-9 March 2017, Budapest, Hungary) with a view to design SEE-

MHEWS suite of coupled Met/Hydro/Marine models that could satisfy those requirements and to identify 

needed resources for its implementation.  
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ANNEX I 
LIST OF PARTICIPANTS 

Participants SEE-MHEWS-A Forecasters Workshop, 7-9 February 2017, Skopje 

 Name Country Position Institution E-mail 

1 Metodi Marku Albania 

Weather Forecaster and 
Supervisor in the National Centre 
for Forecast and Monitoring of 
Natural Risks 

Institute of Geosciences, Energy, 
Water and Environment 

metodi.marku@gmail.com 

2 Klodian Zaimi Albania Hydrological forecaster 
Institute of Geosciences, Energy, 
Water and Environment 

klodianzaimi@yahoo.com 

3 Nasilda Shyti Albania Supporting staff 
Institute of Geosciences, Energy, 
Water and Environment 

nasildashyti@yahoo.com 

4 
Ibrahim 
Hadzismailovic 

Bosnia and 
Herzegovina 

Head of Department for Weather 
Forecast 

Federal Hydrometeorological 
Institute 

ibrahim.hadzismailovic@fhmzbih.gov.ba 

5 Nino Rimac 
Bosnia and 
Herzegovina 

Head of Department for 
Hydrology Forecasting and Water 
Balance 

Federal Hydrometeorological 
Institute 

nino.rimac@fhmzbih.gov.ba 

6 Igor Kovacic 
Bosnia and 
Herzegovina 

Assistant Director for 
Meteorology 

Hydrometeorological Service of 
Republic of Srpska 

i.kovacic@rhmzrs.com 

7 Milan Blagojević 
Bosnia and 
Herzegovina 

Hydro Analytical 
Hydrometeorological Service of 
Republic of Srpska 

bl.milan@gmail.com 

8 Hristo Hristov Bulgaria Weather forecaster 
National Institute of Meteorology 
and Hydrology 

hristo.hristov@meteo.bg 

9 
Valeriya 
Yordanova 

Bulgaria Hydrology forecaster 
National Institute of Meteorology 
and Hydrology 

valeriya.yordanova@meteo.bg 

10 Viara Rafailova Bulgaria Weather forecaster, marine 
National Institute of Meteorology 
and Hydrology 

viara.rafailova@meteo.bg 

11 Tanja Renko Croatia Head of Division 
Meteorological and Hydrological 
Service 

tanja.renko@cirus.dhz.hr 

12 Toni Jurlina Croatia Flood forecaster 
Meteorological and Hydrological 
Service 

jurlina@cirus.dhz.hr 

13 Lidija Fustar Croatia Marine forecaster, Senior Adviser 
Meteorological and Hydrological 
Service 

lidija.fustar@cirus.dhz.hr 

14 
Kleanthis 
Nicolaides 

Cyprus Director Department of Meteorology knicolaides@dom.moa.gov.cy 
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15 Filippos Tymvios Cyprus Meteorological Officer Department of Meteorology ftymvios@dom.moa.gov.cy 

16 Angeliki Marinaki  Greece Head of the Forecasting Section 
Hellenic National Meteorological 
Service 

Angeliki.marinaki@hnms.gr 

17 Chrysoula Petrou  Greece Head of Operational Support 
Hellenic National Meteorological 
Service 

xpetrou@hnms.gr 

18 Mariann Daranyi Hungary Forecaster, meteorologist Meteorological Service daranyi.m@met.hu 

19 Andras Csik Hungary Head of Unit 
Hungarian Hydrological Forecasting 
Service 

csik.andras@ovf.hu 

20 Amit Savir Israel Head of Operational Meteorology Meteorological Service saviram@ims.gov.il 

21 Raed Rafed Jordan Senior forecasting Meteorological Department raedrafid@yahoo.com 

22 Dafi Elryalat Jordan Senior forecasting Meteorological Department dafialryalat@yahoo.co.uk 

23 Ehab Ibrahim Jordan Marine forecasting Jordan Maritime Authority ehabdotnet@hotmail.com 

24 Bashkim Kastrati 
Kosovo 
(UNSCR 
1244/99) 

Senior Hydrologist Hydrometeorological Institute Bashkim.Kastrati@rks-gov.net 

25 Besim Aliu 
Kosovo 
(UNSCR 
1244/99) 

Meteorologist Hydrometeorological Institute besimaliuu@gmail.com 

26 Mohammad Fares Lebanon Forecaster 
Lebanese Meteorological 
Department 

mohamadfares38@gmail.com 

27 Angel Marcev Montenegro 
Adviser in Department of 
Weather Forecast and Analysis 

Institute of Hydrometeorology and 
Seismology 

angel.marcev@meteo.co.me 

28 Ervin Kalac Montenegro 
Adviser in Department of 
Hydrological Analysis 

Institute of Hydrometeorology and 
Seismology 

ervin.kalac@meteo.co.me 

29 Luka Mitrovic Montenegro Director 
Institute of Hydrometeorology and 
Seismology 

luka.mitrovic@meteo.co.me 

30 Ghennadii Roșca 
Republic of 
Moldova 

Chief of Meteorological Forecast 
Centre 

State Hydrometeorological Service ghennadii.rosca@meteo.gov.md 

31 Valentina Ceres  
Republic of 
Moldova 

Chief of Hydrology Forecast 
Centre 

State Hydrometeorological Service valentina.ceres@meteo.gov.md 

32 
Florinela 
Georgescu 

Romania Executive Director 
National Meteorological 
Administration  

florinela.georgescu@meteoromania.ro 

33 Marius Matreata Romania 
Director of National Centre of 
Hydrological Forecasts 

National Institute of Hydrology and 
Water Management 

marius.matreata@hidro.ro 

34 Goran Mihajlovic Serbia 
Head of the National Centre for 
Hydrometeorological System of 
Early Warnings and Alerts 

Republic Hydrometeorological 
Service 

goran.mihajlovic@hidmet.gov.rs 
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35 Dejan Vladikovic Serbia 
Coordinator of Hydrological 
Forecastes and Early Warnings 

Republic Hydrometeorological 
Service 

dejan.vladikovic@hidmet.gov.rs 

36 Jurij Jerman Slovenia 
Head of Meteorological 
Modelling and Technics Division 

 
Slovenian Environment Agency 

jurij.jerman@gov.si 

37 Sašo Petan Slovenia 
Hydrological forecasting and 
modelling expert 

 
Slovenian Environment Agency 
 

saso.petan@gov.si 

38 Anja Fettich  Slovenia 
Marine forecasting and modelling 
expert 

 
Slovenian Environment Agency 
 

anja.fettich@gov.si 

39 Oliver Romevski 

the former 
Yugoslav 
Republic of 
Macedonia 

Director Hydrometeorological Service oromevski@yahoo.com  

40 Ivana Petrovic 

the former 
Yugoslav 
Republic of 
Macedonia 

Meteorologist, Head of Weather 
Forecast Department 

Hydrometeorological Service ivana.petrovic@meteo.gov.mk 

41 Atanas Ugrinski  

the former 
Yugoslav 
Republic of 
Macedonia 

Hydrologist Hydrometeorological Service a.ugrinski@gmail.com 

42 Boris Sekirarski 

the former 
Yugoslav 
Republic of 
Macedonia 

Meteorologist, weather 
forecaster 

Hydrometeorological Service bsekirarski@yahoo.com 

43 
Dusanka 
Tanusevska 

the former 
Yugoslav 
Republic of 
Macedonia 

Meteorologist, weather 
forecaster 

Hydrometeorological Service dusankat@yahoo.com 

44 Zoran Dimitrovski 

the former 
Yugoslav 
Republic of 
Macedonia 

State Advisor for Meteorology, 
Coordinator of CAP 

Hydrometeorological Service zdimitrovski@meteo.gov.mk 

45 Vasko Stojov 

the former 
Yugoslav 
Republic of 
Macedonia 

Head of Hydrology Department Hydrometeorological Service stojov@yahoo.com 
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46 Yusuf Ziya Yavuz Turkey Engineer State Meteorological Service yzyavuz@mgm.gov.tr 

47 Ertan Turgu Turkey Engineer State Meteorological Service eturgu@mgm.gov.tr 

48 Ali Kursat Aydin Turkey Technician State Meteorological Service akaydin@mgm.gov.tr 

49 Yuliia Lobko Ukraine Weather forecaster Hydrometeorological Center yulia.lobko@mail.ru 

50 Liudmyla Mala Ukraine Leading hydrologist Hydrometeorological Center myheat@gmail.com 

51 Viktor Sytov Ukraine 
Head of Hydrometeorological 
Centre of Black and Azov Seas 

Hydrometeorological Center sytov@meteo.gov.ua 

52 Paul Davies UK Chief Meteorologist UK Met Office paul.davies@metoffice.gov.uk 

53 Ivan Federico Italy Junior Scientist  
Euro-Mediterranean Center on 
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ANNEX II 

PROVISIONAL AGENDA 

SEE-MHEWS-A Forecasters Workshop, the former Yugoslav Republic of Macedonia,  

Skopje, 7-9 February 2017 

TUESDAY 7 FEBRUARY 2017 

08:30 - 09:00 Registration  

09:00 – 09:30  
Session I: Opening Session 

Chair: Sari Lappi 
 

Welcome addresses 

Mihail Cvetkov, Minister of 
Agriculture, Forestry and Water 

Economy 

Oliver Romevski, Director of 
Hydrometeorological Service  

Ivan Čačić, President of RA VI 

Milan Dacić, WMO Representative 
for Europe 

09:30 – 10:00 Coffee and press conference 

10:00 - 11:00 
Session II: Introduction to the South East European Multi-Hazard Early Warning Advisory System 

(SEE-MHEWS-A) 
Chair: Paul Davies 

 
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 

Project participants role in defining the forecasting user 
requirements for SEE-MHEWS-A - What is needed from the 
forecasting offices 

Alasdair Hainsworth, Chief of 
Disaster Risk Reduction Services 

Division, WMO 

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

WMO/FMI Project Office 

11:00 - 12:45 
Session III: Introduction to development of operational meteorological forecasting as part of 

MHEWS 
Chair: Milan Dacić 

 
Developing the next generation forecasting service Paul Davies, Chief Meteorologist, UK 

Met Office 

ECMWF services and model outputs available to WMO 
projects 

Anna Ghelli, International Liaison 
Officer, ECMWF 

KNMI Warning systematics and Aristotle project 

Frank Kroonenberg, Crisis 
Coordinator, Senior Meteorologist, 
Royal Netherlands Meteorological 

Institute 

How warnings work – the Austrian approach 

Andreas Schaffhauser, Head of 
Division Customer Service, Central 

Institute for Meteorology and 
Geodynamics, Austria 
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Good practices in development of meteorological 
forecasting services in CMA, China 

Dajun Zhao, Department of 
Forecasting and Networking, CMA, 

China  

Needs in forecaster training and collaboration; suggestions 
based on ESSL's experience 

Pieter Groenemeijer, Director, 
European Severe Storms Laboratory 

12:45 - 14:00 Lunch 

14:00 - 15:30 
Session IV: Introduction to development of operational hydrological forecasting as part of MHEWS 

Chair: Anna Ghelli 

 
Hydrological Issues Concerning Operational MHEWS - Czech 
experiences 

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

 
Multi-scale hydrological forecasting in Europe: from HYPE to 
EFAS 
 

Richard Wylde, Research/ 
Operational Hydrology, Swedish 
Meteorological and Hydrological 

Institute 

 
Early warning and flood forecasting system of Roshydromet 
(Amur river basin example) 

Yuri Simonov, Head of Laboratory, 
Hydrological Forecasts Department, 

Hydrometeorological Centre of 
Russia 

 
Flood Risk Management in the Sava River Basin 

Mirza Sarač, Advisor, International 
Sava River Basin Commission (via 

video link) 

15:30 - 15:45 Coffee 

15:45 - 16:45 
Session V: Introduction to development of operational marine weather forecasting as part of 

MHEWS  
Chair: Alasdair Hainsworth 

 
Marine Weather Forecasting Services 

Nick Ashton, UK Met Office, JCOMM 
leader for the Service and 

Forecasting Programme Area 

 Operational forecasting systems and scientific based 
information in support of safety and resilience: from the 
large scale of the Mediterranean Sea to the sub-regional and 
coastal scale in Italy 

Ivan Federico, Euro-Mediterranean 
Center on Climate Change, Italy 

 
Development of marine forecasting system of Slovenia 

Anja Fettich, Marine forecaster, 
Slovenian Environment Agency 

 70 years of Marine Meteorological Service in Croatia: 

Achievements and Challenges 

Lidija Fustar, Marine forecaster, 
Meteorological and Hydrological 

Service of Croatia  
 

Marine Weather Forecasting in Hellas 
 Chrysoula Petrou, Head of 

Operational Support, Hellenic 
National Meteorological Service 

16:45 - 17:15 
Session VI: Discussion and conclusions 

Chair: Ivan Čačić 

 Round table discussion 
Planning of the group work for the next day 

All participants  
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19:30 Dinner at Restaurant Carpe Diem, (Address: Kej 13-ti Noemvri) 

WEDNESDAY 8 FEBRUARY 2017 

9:00 - 9:30 
SESSION VII: Recap of the 1st day and forming the groups 

Chair: Sari Lappi 

  Introduction to the aims of the group work and forming of the groups 

09:30 – 10:30  
Session VIII: Group work 

Moderators: Group I: Paul Davies, Group II: Richard Wylde, Group III: Nick Ashton 

 
Group work with the aim to define the needs of the project 
participants to be matched with best possible technical 
solutions for implementation of SEE-MHEWS-A 

All participants divided to three 
groups: 

 I. meteorological forecasting 
 II. hydrological forecasting 

 III. marine weather forecasting 

10:30 – 10:45 Coffee 

10:45 - 13:00 Session VIII: Group work continues 

13:00 - 14:15 Lunch 

14:15 - 16:00 Session VIII: Group work continues 

16:00 - 16:15 Coffee 

16:15 - 17:00 Session IX: Conclusions of the group work 

 Summarizing the group work for the next day (in Groups) Moderators of the groups  

THURSDAY 9 FEBRUARY 2017 

09:00 – 10:30  
Session X: Overview of the needs for the SEE-MHEWS-A  

Chair: Yuri Simonov 

 Presentation of the findings of the group work (in Plenary) Moderators of the groups  

10:30 - 11:00 Coffee 

11:00 - 12:00 
Session XI: Integration of the forecasting requirements for SEE-MHEWS-A  

Chair: Miroslav Ondráš 

 All participants consolidate the different forecasting requirements into a single harmonized list  

12:00 - 13:00 
Session XII: Introduction to the SEE-MHEWS-A Numerical modeling workshop 

Chair: Milan Dacić 

 Forecasters with experience in modeling introduce the important aspects in numerical modeling to 
be discussed in the next SEE-MHEWS-A workshop   

13:00 - 14:00 Lunch 

14:00 - 15:00 
Session XIII: Discussion and conclusions 

Chair: Ivan Čačić 

 Panel discussion of the way forward in development of SEE-
MHEWS-A 

Moderators 
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ANNEX III 

SUMMARY OF THE METEOROLOGICAL FORECASTERS REQUIREMENTS 

Goal: (the target): Multi Hazard Early Warning Advisory System for SE Europe 
 
Objectives: to deliver an effective MHEWS-A to the following user communities (in priority order) 

1. Civil protection and emergency services  
2. Government agencies 
3. Public 
4. Media 
5. Infrastructure owners e.g. transport, water management, environment agencies, energy providers  

 
For the following hazards: 

 Rain inducing floods  

 Severe convection (lightening, hail, strong winds, squalls and flash floods) 

 Heat/cold waves  

 Droughts 

 Wintery precipitations (snow, blizzards, freezing rain, blowing/drifting snow) 

 Significant winds (wind storms, bora, etc.) 

 Forest fires 

 Sand and dust storms 

 Fog 

 Tsunami 

 Coastal Inundation 

 Landslide, mudslides, air quality (earthquakes for possible future considerations) 
 
While acknowledging there is a relationship between the scale of the feature and forecast lead-time e.g. a deterministic warning for a feature the size of a single 
cell thunderstorm which is around 10km has a theoretical lead-time of just 6 hours, whereas a large scale synoptic feature, such as a high pressure area, that can 
result in a drought or heat wave has a scale of the order of 100km’s with lead-time of days. 
And building upon existing systems (MeteoAlarm), frameworks (SWFDP, Training), data & products (WIS, WIGOS, seamless GDPFS) and best practices (WMO 
guidelines, ESSL). 
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Needs: Actions: Capacity / Methods Benefits 
/costs 

To deliver a seamless, impact based SEE-
MHEWS-A based on best practice and agreed 
standards. 

 

 To better link with Civil Protection authorities to 
understand each other’s working environment, procedures 
and practices. 

 To encourage cross-border communications and 
collaborations during severe weather. 

 To encourage twinning activities between NMHSs to 
facilitate capacity development for human resources and 
share common resources for an efficient and effective SEE-
MHEWS-A. 

 Implement WMO Guidelines on the provision of impact 
based warnings and service delivery strategy.  

 Deliver a programme to ensure SEE-MHEWS-A is fit for 
purpose and delivers against the needs of the users. 

 Explore MeteoAlarm as: 
o an alerting platform, and; 
o an internal dedicated tool for exchanging information 

for forecasters. 

 Support countries to adopt CAP protocol.  

 Common workshops with Civil protection in the region / 
public agencies.  

 Develop an enhanced collaborative regional programme of 
users and service providers. 

 Adoption of common 
alerting platform. 

 Protocols do work with the 
customers. 

 Usage of WMO data 
distribution channels and 
standards. 

 Understanding users’ 
needs.  

 Regional data exchange. 

 Deliver training for the 
benefit of the user 
community (e.g. Civil 
Protection) on topics that 
enables them to cope with 
uncertainty. Topics may 
range from use of 
MeteoAlarm to 
probabilities, indices and 
related information on the 
confidence assigned to the 
warnings. 

 

To enhance SEE-MHEWS-A service by offering 
public facing messaging and communications 
e.g. press releases and press conferences. 

 

 To implement the WMO guidelines on managing media 
conferences and general communications in advance of, 
during and post multi hazard events, e.g. providing and 
sharing case studies / lessons learnt reports. 

 To publish media releases and other communication 
materials onto a future platform for reuse and sharing.  
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Enhanced post-processing suite to provide 
additional hazard diagnostics. 

 Capitalize on the experience of the European Severe Storm 
Laboratory (ESSL) and other options available to the WMO 
community in order to deliver a cost efficient post-
processing support and products. 

 Training on the use of such post-processed products. 

 Further exploration of integrating nowcasting products as 
part of the platform service offering. 

  

To provide a mechanism to enable forecasters 
to share information, resources and create 
supporting networks to address the need for a 
24/7 service capability. 

 Explore options by utilizing existing infrastructure and 
processes (SOP related to a triggering mechanism such as 
daily meetings or advisories), such as the interactive 
forecasting tool in MeteoAlarm (forecasters forum) and 
SWFDP. 

 Investigate impact on forecasters to manage real-time 
events. 

  

To guarantee availability, accessibility and 
discoverability of data sources which include: 
radar, satellite, surface observations, 
soundings, NWP, ensemble systems, post-
processing and added value content. 

 Explore options by utilizing existing infrastructure and 
processes, e.g. WIS2.0, WIGOS and Seamless GDPFS. 

 Investigate the provision of visualization tools to enable 
forecasters to analyse the data and produce SEE-MHEWS-
A service.  

 To ensure that the solution is both sustainable and 
properly supported. 

  

To better equip forecasters with the 
understanding of the strengths and limitations 
of observations, NWP, ensemble systems and 
post-processing systems.   

 Provide appropriate verification on the quality of NWP 
outputs.  

 Develop a two-ways mechanism in which case studies can 
be captured, e.g. ECMWF and EUMETSAT. 
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ANNEX IV 

SUMMARY OF THE HYDROLOGICAL FORECASTERS REQUIREMENTS 

 

A diagram below shows the process or production link or a chain of Early Warning Flood Forecasting. 

Boxes marked red represent requirements that are common to all forecasters’ requirements 

(Met/Hydro/Marine). 

  

 

 

 

  

Measurement and 

monitoring 

Improved access and quality of 
hydrological data 

Modelling 

Regional hydrological models, 

improved via additional 

calibration and supplemented 

with sub-regional / national 
modelling systems. 

Data exchange and 

processing 

Centralised access to both real-

time and historical data from 

national and regional observing 

and forecasting systems 

Resource and capacity 

1. Additional staff 

2. Community of practise 

3. System support 
4. Training 

Forecaster tools 

1. Visualisation platform 
2. Communication platform 

Common between hazards 

Critical for suistainability 
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Hydrological forecasters’ requirements common to all SEE-MHEWS-A’s project beneficiaries: 

Note: different countries have very different ”technological starting points”. 

1. Measurement and monitoring: 

 Additional hydrological and meteorological stations to improve spatial coverage, 

 Improved and automated quality control of near-real time data, 

 Improved collection frequency. 

 

2. Data and products availability (or “Data exchange and processing” – as in the chart above): 

 Improved access to high resolution NWP outputs (1-4 km), specifically for modelling 

small catchments, 

 Access to gridded historical precipitation and temperature observations (10-30 years) 

for model calibration, 

 Catchment accumulated rainfall products (mean areal precipitation), 

 Improved QPE products, 

i. High resolution (1km), 

ii. Regional rather than national radar (as in OPERA, INCA) – calibration, 

iii. Precipitation accumulations for last 1; 3; 6; 12; 24 hours, 

 Satellite data (snow cover, snow water equivalent, soil moisture, soil temperature), e.g. 

H-SAF, 

 Access to upstream forecasts and observations for transboundary rivers. 

 

3. Modelling: 

 Integration of existing operational regional scale models into one system (EFAS, E-HYPE, 

FFGS), 

 Further calibration of existing operational regional scale models, specifically for smaller 

catchments (~100km2), 

 Sub-regional and National models – e.g. MIKE, HYPROM, HBV, etc. within the same 

system, 

 High resolution ensembles for uncertainty analysis, noting requirement for long 

reforecast datasets and recalibration of hydrological models, 

 Drought forecasts. 

 

4. Forecaster tools:  

 Visualization platform, 

 Communication platform to facilitate regular communication between countries.  
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ANNEX V 

SUMMARY OF THE MARINE FORECASTERS REQUIREMENTS 

 

No. Hazard Sector/ 
User 

Region/ 
River/Basin/ 
Costal Area 

Forecasters’ Requirements 
(Product definition) 

(Underlined RQ are not currently available) 

Form of information required 
from the Information 

Platform 

1. Winds  Heavy 
marine - Intl 
Convention 
for the 
Safety of Life 
at Sea 
(SOLAS) 

 Maritime 
authorities 

 Fishing 
vessels 

 Recreational 
boats 

 Diving 

 Mineral 
exploration 

 Navy 

 Pollution 

 Surfing 

Mediterranean and 
Black Seas together 
with other smaller 
seas where there is 
commercial 
shipping  

Observations of: 

 Pressure and tendency, wind speed and direction and 
wave height and direction e.g. from surface observations, 
buoys and ships, 

 Scatterometer winds, 

 Upper-air sounding data, e.g., winds, 

 Satellite information, 

 Integrated radar data, 

 Sea surface temperature,  

 Lightning,  

 Other manual observations, 
 
Analyses: 

 MSLP with frontal analysis, 

 Upper winds – assimilating all available observations, 

 Temperature and humidity profiles, 

 RH all levels, 
 
Prognostic data: (best possible), 

 E.g. Regional scale – 4-6km resolution, 

 Coastal scale – to 1km, 

 Probabilistic forecasts, 

 Individual, tabular, 
graphical (interactive – 
user defined), 

 Able to overlay different 
types of observation data. 

 

 
 
 
 

 Graphical (ability to 
animate), 

 Able to overlay different 
analyses, 

 Able to overlay all types of 
observational data on all 
analyses types, 

 Able to overlay analyses 
onto prognostic data, 

 Graphical progs (ability to 
animate), 
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 Rapid update cycle for as long as possible with a view to 
achieving seamless services – i.e. intraseasonal and 
seasonal forecasts, 

 Warnings from other NMHS in the Basin. 

 Able to overlay all types of 
observational data on all 
prognostic types. 

2. Large 
waves 

  Observations of: 

 Pressure and tendency, wind speed and direction and 
wave height and direction e.g. from surface 
observations, buoys and ships, 

 Scatterometer winds, 

 Wave observations, 

 Upper-air soundings, e.g., winds, 

 Satellite information, 

 Integrated radar data, 

 Sea surface temperature,  

 Lightning,  

 Other manual observations. 
 
Analyses: 

 MSLP with frontal analysis, 

 Upper winds – assimilating all available observations, 

 Temperature and humidity profiles, 

 RH at all levels. 
 
Prognostic data (best possible): 

 E.g. Regional scale – 4-6km resolution, 

 Coastal scale – 100M – 1km, 

 Probabilistic forecasts, 

 Rapid update cycle for as long as possible with a view to 
achieving seamless services – i.e. intraseasonal and 
seasonal forecasts. 

 
Warnings from other NMHS in the Basin 

 Individual, tabular, 
graphical (interactive – 
user defined) 

 Able to overlay different 
types of observation data 

  

 
 
 
 

 Graphical (ability to 
animate) 

 Able to overlay different 
analyses 

 Able to overlay all types of 
observational data on all 
analyses types 

 Able to overlay analyses 
onto prognostic data 

 Graphical progs (ability to 
animate) 

 Able to overlay all types of 
observational data on all 
prognostic types 
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3. Poor 
visibility 

  Identification of areas experiencing or likely to experience 
reduced visibility. 

 Able to overlay all types of 
observational data on all 
analyses types 

 Able to overlay analyses 
onto prognostic data 

 Graphical progs (ability to 
animate) 

 Able to overlay all types of 
observational data on all 
prognostic types 

4. Icing in 
Black Sea 

  Identification of areas experiencing or likely to experience 
icing 

 Able to overlay all types of 
observational data on all 
analyses types 

 Able to overlay analyses 
onto prognostic data 

 Graphical progs (ability to 
animate) 

 Able to overlay all types of 
observational data on all 
prognostic types 

5. Currents   Bathymetric data 
 
Observations of: 

 Pressure and tendency, wind speed and direction and 
wave height and direction e.g. from surface observations, 
buoys and ships, 

 Scatterometer winds, 

 Wave observations, 

 Satellite information, 

 Integrated radar data, 

 Sea surface temperature and profile, 

 Sea level data, 
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 Other manual observations, 

 ADCP (???) data. 
 
Analyses: 

 Currents through the column – assimilating all available 
observations, 

 Temperature profiles. 
 
Prognostic data (best possible): 

 MSLP, 

 E.g. Regional scale currents – 6km resolution, 

 Sub-regional scale currents – 3 km, 

 Coastal scale currents – 100M – 1km, 

 Port scale currents – 10’s of metres, 

 Rapid update cycle for as long as possible with a view to 
achieving seamless services – i.e. intraseasonal and 
seasonal forecasts, 

 Data assimilation. 
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ANNEX VI 

 

HARMONIZED MET/HYDRO/MARINE FORECASTERS REQUIREMENTS 

 

I. OBSERVATIONAL DATASETS 

 Reference is made to the free and open exchange of existing datasets via a centralized 

database. 

 Observations are not summarized by hazard given that many are common to all 

hazards.  

 Basic requirements for observations are defined in the Manual on the WMO Integrated 

Global Observing System, WMO-No.1160. 

 Further requirements: 

1. Surface Synoptic Observations are required with up to sub-hourly resolution  

2. Satellite data 

a. 5 minute 

b. 1km resolution 

c. RGBs 

d. Scatterometer data 

e. Soil, snow and precipitation products 

f. Soundings 

g. SSTs, sea level 

h. Satellite Application Facilities (SAFs), such as Support to nowcasting and 

VSRF, and Support to Operational Hydrology and Water Management. 

3. Radar data 

a. Up to 300 m resolution 

b. Dual-polarization Doppler radar 

c. Post-processed (e.g. QPE, VIL) data 

d. 3D volume data 

e. Improved QPE products 

i. High resolution (1km) 

ii. Regional rather than national radar (as in OPERA, INCA) - calibration 

iii. Precipitation accumulations for last 1; 3; 6; 12; 24 hours 

f. Quality controlled and assured data 

g. Data shall be shared at regional level 

4. Lightning (positive, negative and frequency) data 

5. Upper-air Sounding data 

6. AMDAR data 

7. LIDAR data 

8. Webcams images 

9. Archived observational data 

10. Aerosol observational data 

11. Data from Buoys 

12. Voluntary and 3rd party observational data 

13. Impact observations, including vulnerability and exposure datasets 
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14. Access to gridded historical precipitation and temperature observations (10-30 

years) for model calibration 

15. Streamflow observations (transboundary and including non-SEE countries) 

16. Soil moisture in-situ observational data 

17. In-situ snow observational data 

18. In-situ bathymetry data 

19. Coastal zone coverage with HF radar data 

20. Topographic data: 

a. Digital Elevation Models (DEMs) 

b. Soil types 

c. Land use 

d. Reservoirs and dam locations 

21. Reservoir operation rules and outflows 

22. Tidal observational data 

23. Ship observational data 
 
II. MODELLING 

 Reference is made to the access to seamless, multiple models at global, regional and local 

scales and visualized in a standard platform and according to agreed WMO standard practices. 

 Outputs parameters are defined according to two categories: 

i. Basic: Parameters that should be made available are described in WMO SWFDP 

Guidebook (version: 22 April 2010), Annex A (Sample list of products to be exchanged in 

a regional subproject for forecasting severe weather), see: 

http://www.wmo.int/pages/prog/www/DPFS/Meetings/RAII-SeA-SWFDP-

RSMT_Hanoi2011/documents/SWFDP_Guidebook_Updated_22-04-2010.pdf, and 

European Severe Storm Laboratory (ESSL) parameters, as a minimum. 

ii. Advanced: To make available all parameters as defined by ECMWF Data Catalogue (Set I, 

II, III, IV, VI: see http://www.ecmwf.int/en/forecasts/datasets/catalogue-ecmwf-real-

time-products) and in addition to other parameters required to derive further diagnostics. 

II(a)  REQUIREMENTS COMMON TO ALL: 

1. Hydrostatic and Non-hydrostatic global model (at best/optimum resolution possible e.g. 5-

10km) 

a. Ensembles 

b. Hourly outputs for initial period and 3-6 hours for extended range 

c. Extended range (10-30 days) 

2. Convective scale non-hydrostatic model (at best/optimum resolution possible e.g. 1km) 

a. Ensembles 

b. Nested into a multi member ensemble suite 

c. Hourly runs 

d. 15 minute outputs 

e. Up to 3-5 days 

3. Nowcasting products (based on both observations and NWP), to include: 

a. 5 minute 

b. 300 m resolution 

c. Up to 6 hour 

4. Re-forecast datasets for each NWP model with minimum 10 year, preferably 30 year length 

http://www.wmo.int/pages/prog/www/DPFS/Meetings/RAII-SeA-SWFDP-RSMT_Hanoi2011/documents/SWFDP_Guidebook_Updated_22-04-2010.pdf
http://www.wmo.int/pages/prog/www/DPFS/Meetings/RAII-SeA-SWFDP-RSMT_Hanoi2011/documents/SWFDP_Guidebook_Updated_22-04-2010.pdf
http://www.ecmwf.int/en/forecasts/datasets/catalogue-ecmwf-real-time-products
http://www.ecmwf.int/en/forecasts/datasets/catalogue-ecmwf-real-time-products
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II(b) SPECIFIC HYDROLOGICAL REQUIREMENTS: 

5. Regional scale, calibrated and validated hydrological models 

a. Improvement of existing operational models (e.g. EFAS, E-HYPE, FFGS) 

b. Application in small catchments (100 km2) 

6. Integration of Sub-regional and National models – e.g. MIKE, HYPROM, HBV, etc., within the 

same system 

7. Catchment integrated rainfall accumulations (mean areal precipitation products) 

8. Drought forecasts and indices 

 

II(c) SPECIFIC MARINE REQUIREMENTS: 

II. Hydrodynamic model (fully 3D baroclinic models) integrated with tidal potential 

III. Wave model (both large scale, e.g. WW3, and coastal-nearshore scale, e.g. SWAN) 

IV. Coupling between hydro and wave models 

V. Scales: 

a. Regional scale at best/optimum resolution possible, e.g. 4-6 km and 9 days 

b. (Sub-regional 2-3 km) 

c. Coastal up to 100 m (possibility to use unstructured grid approach) and 5 days 

d. Harbour up to 10-5 m 

 

 


