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- EU Water Framework Directive
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Further Improvement and Development of fLOOD forecasting services IN SERBIA 

  
Project Proposal for the year 2011 & 2012 
between 
The Republic Hydrometeorological Service of Serbia (RHMSS) & 
The Norwegian Water Resources & Energy Directorate (NVE)
 
 
I.  
Introduction and Summary

1.1  
Project Title

Further Improvement and Development of Flood Forecasting Service in Serbia 
The  proposed project relies on outstanding results achieved through implementation of the previous  projects in this field, including the ongoing project, which has introduced flood  warning and forecasting services in small and medium sized catchments in the Republic of Serbia and  was completed in December 2010. The proposed follow up project is planned  to be implemented in the years 2011, 2012 and completed in 2013 by the Republic Hydrometeorological Service of Serbia ( RHMSS) and its partner the Norwegian Water Resources & Energy Directorate (NVE)

 1.2  
Short Summary
The project aims at  supporting  the Republic Hydrometeorological Service of Serbia  (RHMSS), a specialized organisation of the Government of Serbia, in its effort to improve and develop further its modelling capability and real time  flood warning/forecasting services in the country in support of decision making process concerned with flood risk and water resources  management in the flood prone areas of Serbia. Decision makers in water sector have ever increasing requirements for timely and accurate hydrological forecasts & flood warning products and studies on possible  impact of  climate change on water resources,  specifically prepared for the flood prone areas in Serbia. Capitalising on the achievements reached through implementation of several preceding projects supported by the Norwegian Government, in particular the newly introduced  systems for data management (WISKI 7) and hydrological modelling &  flood forecasting(HBV),  the proposed  project will  focus on further improvement of hydrological services and development of  procedures, tools and routines based on web-technology, for issuing and dissemination of  flood forecasting bulletins and other user-oriented products in support of decision making in the water sector in Serbia. Given that a state-of-the-art  information management and rainfall-runoff type modelling tools have been introduced into operational use at the HD/RHMSS, the proposed project will enable the organisation to move a step further in modernising its hydrological services, in line with the increasing requirement for efficient water and flood risk management, operation of  reservoirs,  and maintenance of the existing flood protection system in the country.  The project will be implemented jointly by the RHMSS and the Norwegian Water Resources & Energy Directorate (NVE) thus continuing excellent cooperation of the two organisations in the previous  years; it  will be  carried out through joint meetings and technical workshops, preparation of technical reports, expansion of the flood forecasting services in Serbia ( associated  with a limited improvement of real-time monitoring);   development  of user-oriented  utilities for preparation and dissemination to water managers in the country of flood warning& forecasting bulletins  by  using modern web-technology; lastly, the effect of climate change on water resources will be tested in selected catchments  by using  WISKI 7,  HBV and the most plausible climate change scenarios in the Balkan region. Major technical input and know-how will be provided by the Hydrology Department of NVE whilst the RHMSS will contribute through providing adequate national counterpart staff as well as all the necessary data, facilities and logistics as and when required during the project execution. The project will last two years, 2011 and 2012. The budget for 2011 amounts to 2.2 million NOK, of which 1.465 million NOK is contribution from the Government of Norway while the rest  represents contribution in kind  provided by  the Government of Serbia, through its RHMSS.     

1.3  
Partners

The main actors involved in, and responsible for, the project implementation will be the Hydrology Department of NVE, from Norway, and the Department of Hydrology of RHMSS, from Serbia.  The Norwegian Water Resources and Energy Directorate has the national responsibility for hydrology in Norway. The Hydrology department is amongst others responsible for the national flood warning service. It has a rich experience in the use of state-of-the art hydrological models and computer systems for operational flood forecasting and has a leading role in the ongoing studies in Norway concerned with estimation of climate change impact on national water resources. For this reason, it has been agreed to use the experience of the NVE, within the framework of cooperative programme of the Norwegian support to Serbia, to assist the RHMSS in improving further the flood forecasting services in support of decision making in water sector, and in initiating studies of climate change impact on water resources in Serbia. 
The Republic Hydrometeorological Service of Serbia (RHMSS) is one of a few specialized Government organizations, which is not under supervision of any ministry but is directly responsible for its activities to the Government and  National  Parliament. Founded immediately after the WW II,   its  mandate is inter alia to establish, operate and maintain the real time national network of hydrological and meteorological stations  and hydrometeorological databases, and  to prepare and issue regularly real time hydrological forecasts and flood warnings in accordance with the countries’ needs and requirements of its various sectors of economy. Since recently, a regional South East European Virtual Climate Change Center (SEEVCCC) has been established within the RHMSS; its responsibility is to promote climate change awareness in the South East Europe (SEE), and  support studies of climate change impact on various sectors of economy including water sector.     
Keeping in mind positive experience gained so far in implementing several projects in partnership  with the NVE, there is readiness of both the Norwegian partner and the RHMSS to continue cooperation through implementation of the project proposed  in the years 2011, 2012 & 2013.  

The Serbian Directorate for Water, Ministry of Agriculture, Forestry and Water Resources, will be involved in some parts of the project. This is particularly important when it comes to national Serbian strategies for water management and in particular to flood defence and flood protection activities in the country in the periods of flood.

Project initiator:    The Republic Hydrometerological Service of Serbia (RHMSS)
Responsibility for implementation of the Project:


1.   Norwegian Water Resources and Energy Directorate (NVE)

Middelthunsgate 29, P.O.Box 5091 Majorstua, N-0301 Oslo, Norway

Telephone: +47 22 95 95 95

Telefax: +47 22 95 92 16

Bank account: 7694.05.08971 - DnBNOR

Reference: NVE Project 20802
Project leader: 

Elin Langsholt

Direct telephone number: +47 22 95 94 82

Email: egl@nve.no
2.    The Republic Hydrometeorological Service of Serbia (RHMSS)

Kneza Viseslava 66, P.O.Box 100, 11030 Belgrade,   

Phone: +381 11 3050971, 

Fax:     +381 11 3537821 

e.mail: hydro-office@hidmet.sr.gov.yu 

Person responsible for the project: 

Slavimir Stevanovic
Direct telephone number: +381 11 3050971

Email: <slavimir.stevanovic@hidmet.sr.gov.yu> 

Managers of the Task Force for implementation of the Project:


Ms. Elin Langsholt, NVE

Mr. Slavimir Stevanovic/Mihailo Andjelic, RHMSS

II.  
Project Background and DESCRIPTION 
2.1 
Background 

It is well known that good hydrological forecasts and timely flood warnings are of vital importance for water resources management, flood risk management, organization of an effective flood defense and maintenance of flood protection system along the flood prone areas in the country, as well as for management of reservoir releases and optimization of hydropower generation.  In Serbia, the RHMSS and its Department of Hydrology have the sole responsibility in this field. 
The RHMSS, including its hydrological forecasting service, declined considerably in the last 20 years. The decline was brought about by wars in former Yugoslavia, and well known political and socio - economic problems in Serbia in the 1990s. As a consequence, there has been stagnation in development of the hydrological forecasting service and severe lack of resources for either the proper maintenance, further expansion and modernisation of the real-time hydrological and meteorological monitoring network in the country or for modernization of the Hydrological Department and Hydrological Forecasting Division of RHMSS. It is due to these reasons that reliable hydrological forecasts used to be prepared and issued for the country’s main watercourses only. Owing to the ongoing project, which is currently being implemented at the RHMSS with support of the Norwegian partner NVE, flood forecasting services for medium and small river basins have recently been introduced into operational practice at the several selected flood prone catchment areas in Central Serbia. To be able to expand further the flood forecasting services, to include all major flood prone catchments in Serbia,  and improve issued forecasts in terms of timeliness, accuracy and reliability, the RHMSS needs to enhance further the existing skills and qualifications of its technical staff and assess the existing real-time monitoring network in the medium and small flood prone catchments. This would enable the HD/RHMSS to exploit to the full potential the technology and know-how introduced through the ongoing project SRB-08/073, which, to recall, consist of the modern HBV hydrological model of rainfall – runoff type, and the WISKI 7 state-of-the-art real-time hydrological and meteorological database and data management system.   

As a result of increase of investments and overall dynamization of economic activities in water and energy sector, and in almost every other sector of national economy, Serbia is witnessing ever increasing demand for hydrological and meteorological products, including forecasts, flood warnings, studies on possible impacts of climate change and related information.

Since 2005 the NVE has been the project partner to the RHMSS in implementing three projects in the field of hydrology, hydrological forecasting and water resources in Serbia through financial support of the Norwegian Ministry of Foreign Affairs (MOFA). These projects were concerned with (i) practical training of hydrologists from Serbia and the West Balkan region in the use of the latest generation of measuring equipment and instruments ( i.e. ADCP and Salt dilution techniques) for hydrometric measurements at rivers of the Republic of Serbia; (ii) the design and optimisation of the national hydrological network in Serbia. These two projects were completed with outstanding results in the years 2006 and 2007, whilst the pilot phase and the follow up phase 2 of the third project "Hydrological Flood Forecasting System for Small and Medium Sized Catchments in Serbia" has been implemented in the previous and the current year 2010  with  excellent prospects for all its objectives and outputs to be  produced  successfully and well on time. 

The results achieved through these projects have set up the stage for successful implementation of the proposed follow up project " Further Improvement and Development of Flood Forecasting Services in Serbia”. Within the previous and the ongoing project (2010), necessary outputs have been produced and decisions have been made (a) how to organise the hydrological network in the country;  (b) what  hydrological information management and modelling systems to select to serve as a backbone technology  at the RHMSS for data processing and operational flood forecasting  in small and medium sized river basins in Serbia; and (c) to acquire and install the selected systems ( i.e. WISKI 7 and HBV ) and start using this new technology.  The main  focus of the proposed project will be on further expansion and full utilisation of the acquired WISKI 7 and HBV technical tools with the objective to: (i) expand flood forecasting services to all major flood prone catchments in Serbia in accordance with priorities & requirements of decision makers in water sector and flood risk managers, with validation of the existing real-time monitoring network to identify gaps in availability of real-time data; (ii)  develop user-oriented on-line forecast bulletins based on the web technology and introduce them into operational practice for fast and seamless dissemination of  flood warnings, forecasts and other information of interest for decision makers and flood risk managers; (iii)  study possible climate change impact on flood regime in the selected pilot catchment in Serbia in cooperation with, and using climate change products of,  the regional SEEVCCC of  the RHMSS; and (iv) execute an intensive on-the-job training  programme so as to  enable hydrologists of the HD/RHMSS to fully utilise, promote further, and maintain the new systems ( i.e. WISKI 7, HBV, web-technology) for flood forecasting, climate change impact analysis, data processing and preparation of  user-oriented bulletins for on-line dissemination. 

The proposed project was discussed in detail at the Steering Committee meeting of the ongoing t project, held in February and June 2010, in Oslo and Norrkoping, respectively.  The PSC members used the two occasions to review the project ideas and  key elements of a full-fledged project document, which would be prepared and proposed for implementation in the period after 2010, i.e. after completion of the ongoing project phase. To this effect, it was concluded that the new project would represent an important undertaking aimed at dealing with complex and highly specialized issues of hydrological information systems and hydrological forecasting, and for this reason it should be implemented in two years – 2011, 2012 & 2013- thus giving enough time to reach the main project goals and produce all the project outputs. 

As indicated above, the proposed project represents a part of the cooperative programme of support of the Kingdom of  Norway to Serbia (in the field of Hydrology and Water Resources Management and Environment Protection) and will be implemented jointly by the Hydrometeorological Service of Serbia (RHMSS) and the Norwegian Water Resources and Energy Directorate (NVE) and its Hydrology Department. 

By implementing the proposed project, the situation would significantly improve in this field and the prerequisites would be fulfilled for modernising the hydrological forecasting and flood warning services in the whole country in accordance with requirements of decision makers in water sector and flood risk managers. 

2.2  
Justification 

Water Law and Law on Hydrometeorological Services represent key legal basis for functioning of the Republic Hydrometeorological Service of Serbia, including the Hydrological Department and its  Hydrological  Forecasting Division. 

The Government of Serbia is making sustained efforts in two strategic areas of political and socio-economic reform concerned with (i) becoming a candidate for joining the EU; (ii) successful completion of the country’s journey towards the full EU membership; and (iii) becoming member of the NATO’s Partnership for Peace programme.  

The ongoing period of transition is characterized with profound restructuring and changes in all spheres of social and economic life in the country, in spite of all the inherent difficulties caused by the worldwide economic crisis. This in particular includes completion of privatization process, development of key sectors of economy and increase of direct investments to attain sustainable economic growth, increase employment, reduce poverty, modernise country’s obsolete infrastructure and improve Government services and public administration in line with the EU directives and standards, and investment in education, science and research.  

Due to the ongoing economic crisis in Serbia, to implement the Government plan the country is in great need for international financial and technical assistance. Key priorities have been declared to be reform, rationalisation, modernisation and improvement of public administration, strengthening and dynamization of economic development and continuation of the privatisation process, disaster reduction and protection of environment, establishment of a professional and independent judiciary, as well as a relentless fight against corruption.

The proposed project is in support of modernisation and improvement of the RHMSS, which is a specialized Government agency mandated, inter alia, to design, establish, operate and maintain national network of hydrological stations in Serbia, and provide reliable real – time hydrological forecasts and flood warnings to all sectors of national economy, decision makers in water sector,  public administration, general public and other users.  

Main beneficiaries of the project are the Serbian Government and its Republic Hydrometeorological Service of Serbia (RHMSS) as direct recipient of financial and technical assistance. Ultimate beneficiaries, however, are decision makers in water sector, flood risk manages, and other numerous users of hydrological forecasts, flood warnings, and real time data collected from the national network, including general public. To recall, such data, forecasts, warnings and information are fundamental for flood protection and disaster reduction in general, decision making in water sector, and  sustainable economic development; as such, these products and services represent a prerequisite for sustainable water resources planning, development and management, including in particular flood risk management  in the country.

Apart from the RHMSS, the relevant key stakeholders of the project are: Serbian Government; Ministry of Agriculture, Forestry and Water Resources and its Water Directorate; Ministry of Science and Environment Protection and its Directorate for Environmental Protection; Public Water Management Administrations - SRBIJAVODE and VOJVODINA VODE - with their  affiliated organisations covering all river basins in the country; Public Enterprise - Electric power industry of Serbia, which is also in charge of hydropower plants in the country; Universities and Research Institutes; Private and public companies engaged in civil engineering and hydraulic design and construction works, land reclamation, irrigation, navigation, river training, flood protection, etc; All national public media (TV stations and newspapers); General public. 

The project with its overall objective and outputs fits well into the current situation in the country; it fits well  into the Government policy of adjustment and reforms in line with the EU standards and directives specifically concerned with  adjustment of water policy, flood risk and water management practices in accordance with  the EU standards in water sector as spelled out in its Water Framework Directive and the recently promulgated EU Flood Directive.

III. 
PROJECT OBJECTIVES AND EVALUATION

 

3.1 
General Objective 

Further expansion, improvement and modernization of hydrological forecasting system for small and medium sized catchments in Serbia is an overall project objective. 
To reach this objective, it is necessary to tackle a series of inherent technical, institutional, financial and other issues by using a systematic step by step approach that can be completed in two years. 
3.2 
Specific Objectives 

To capitalise on the achievements reached through implementation of the preceding projects supported by the Norwegian Government by  improving further modelling capability and real time  flood warning/forecasting services of the RHMSS’ Department of Hydrology - in support of decision making process concerned with flood risk and water resources  management in all the significant flood prone catchment areas in Serbia, and in accordance with the expressed users’ needs and requirements in the country for timely and accurate flood forecasting products, reliable studies of possible climate change impact on flood regime, hydrological data, and other information. 
More specifically, the project objective is to expand flood forecasting services to all major medium flood prone catchments in Serbia, with validation of the existing real-time monitoring network to identify gaps in availability of real-time data and propose optimal solutions if so required; develop user-oriented forecast bulletins based on the web technology and introduce them into operational practice; and study possible impact of climate change on flood regime in the selected pilot catchment in Serbia.

By reaching the specific project objective, the situation would significantly improve in this field and the prerequisites would be fulfilled for expanding and  modernising hydrological forecasting and flood warning services in the whole country. 

3.3  
Outputs and Activities

The ongoing project SRB-08/073, entitled "Hydrological Flood Forecasting System for Small and Medium Sized Catchments in Serbia", is designed to address several key issues concerned with introduction into operational practice at the Hydrology Department of RHMSS of modern hydrological information and flood forecasting systems.  This objective is planned to be achieved through:

· upgrade of computer & data processing facilities at the HD/RHMSS in accordance with requirements of the selected database and real-time flood forecasting systems;
· implementation of a state-of-the-art hydrological information management system (WISKI 7); 
· implementation of a modern and versatile hydrological  modelling  system suitable for  flood warning and forecasting in small and medium sized catchments in Serbia (HBV);
· establishment of an operational system for real time data management and flood forecasting through integration of WISKI 7 and HBV, and its regular use  in several river basins in Serbia;
· execution of an adequate intensive on-the-job training in use and maintenance of the hydrological information system and forecasting  models; 
Successful implementation of the ongoing phase, which is scheduled to be completed by the end of the current year, will set up the stage for implementation of the hereby proposed follow up project.

In the text below, description is given of key outputs and activities expected to be achieved within the framework of the proposed project. 

Output 1:  The commissioned real time data processing and forecasting systems (WISKI 7 and HBV) fully integrated at the HD/RHMSS and operational flood forecasting services expanded to all the major  flood prone catchments  of significant socio-economic value for  Serbia.

Main Activities:

1.1 Development of additional routines as necessary for full integration of WISKI 7 & HBV systems and their automatic operation in real-time mode; 

1.2 By using the respective data and meteorological forecasts for the 10 pilot catchments  in Serbia, configure in WISKI 7 the necessary structure and files to be (i) automatically exported from WISKI 7 into HBV model, as model input; and (ii) used for automatic import into WISKI 7 of the HBV output results; 
1.3 Install, test and commission for regular use at the HD/RHMSS of  the developed WISKI – HBV integration routines, and use them in operational mode for automatic export/import of necessary real time data and forecasts in the 10 pilot catchments; 
1.4 Develop a routine in WISKI for automatic import/export of real time hydrological data and forecasts from international exchange by using HYDRA and HYFOR codes;
1.5 In preparation for expansion of flood forecasting services to all major flood prone catchment areas of significant socio-economic value in Serbia, selection of  such catchments in consultation with decision makers in water sector and flood risk managers in the country;

1.6 Preparation of historical data and information for all the selected catchments as necessary for calibration of HBV model;

1.7 Examine critically and validate the need for expansion  of real time monitoring network in those selected flood prone catchments where the luck of adequate real time data , i.e. the identified data gaps, makes it impossible to expand flood forecasting services; 
1.8 Based on the  identified gaps, prepare a concrete proposal for expansion of  the real-time monitoring network in critical catchments; 
1.9 Calibration and verification of HBV model for all the selected catchments by using the compiled historical data and information;
1.10 Configuration of all the necessary files and routines within WISKI 7 and HBV  and  setting up operational real-time flood forecasting system for each selected catchment in Serbia;

1.11 Testing the expanded real time flood forecasting system and its commissioning for regular use at the HD/RHMSS

1.12 Design an adequate training programme and train technical staff of the HD/RHMSS technical staff to cover the following specialised fields of expertise: (i) updating, operational use and maintenance of the commissioned real-time hydrological forecasting system; (ii) advanced use of HBV system in modelling rainfall runoff processes in complex catchments;  advanced use and maintenance of the WISKI 7 information management system including advanced training in using developed routines for WISKI7-HBV integration;
Output 2:  User-oriented bulletin developed using web publishing technology, tested and operationally used for on-line dissemination of new  hydrological flood warning and forecasting products for the whole country in accordance with users needs and requirements 

Main Activities:

2.1 Acquire WISKI web input and related web/internet routines as necessary for ingestion of data, and processing of data in the process of preparation and dissemination of information via Internet;
2.2 Install and test the acquired web technology at the HD/RHMSS; 
2.3 Develop internal and external emergency routines in connection with flood critical situations, including routines specifying in detail when to disseminate flood warnings, to whom, etc.

2.4 Design a user-oriented bulletin in consultation and close cooperation with the key decision makers and flood risk managers in Serbia, which will subsequently be used for on-line dissemination of real time data & information available from information management system WISKI7, and flood warning/forecasting products generated by the improved and expanded  flood forecasting system ( see Output 1); 

2.5 Develop routines for preparation of new forecasting bulletin in accordance with the adopted bulletin content and design;

2.6  Install and test routines for preparation of forecasting bulletin;
2.7 Commissioning  of the newly developed  flood warning and forecasting  bulletin for regular operational use at the HD/RHMSS;

2.8 Initial on-line dissemination to users of the flood warning and forecasting products from the improved and expanded hydrological forecasting system of the HD/RHMSS;
2.9 Seek feedback from users about the new bulletin and make adjustments as appropriate; 

2.10 Regular use and maintenance  of new technology for operational real-time flood forecasting in the whole country and web-based dissemination of forecasts and other information to users via Internet;

2.11 Design an adequate training programme to train the HD/RHMSS technical staff in using modern web-based technologies for development of forecasting bulletins and their dissemination via Internet;

Output 3:  A hydrological study of possible climate change impacts on water resources and flood regimes in selected pilot catchments in Serbia carried out by using the HBV model and relevant climate change projections such as the SEEVCCC of the RHMSS. Recommendations will be given to decision makers in the water sector on the necessary further steps in this domain.    

Main Activities:

3.1 In consultation with users and water managers in the country, select the most appropriated pilot catchments of medium size  to be used for studying possible climate change impacts on water resources; 

3.2 Prepare relevant historical data and information for the selected pilot catchments as necessary for calibration of HBV model;

3.3 Calibrate and verify the HBV model for the selected representative catchment by using the compiled historical data and information;

3.4 Preparation of relevant climate projections (temperature and precipitation) for the Balkan region (e.g. based on the SEEVCCC);   

3.5 By using global climate data, and downscaling methodologies, precipitation and temperature projections will be generated for the selected pilot catchment to be used as input into the calibrated HBV model; 

3.6 Generate discharge projections for the future by using the HBV model for the selected catchments;  

3.7 Evaluate changes in hydrology, such as low medium and flood flows, caused by climate change by comparison of present and future river discharge;

3.8 Prepare a technical report on the studies carried out and the obtained results;

3.9 Disseminate the report to decision makers in the water sector in Serbia with recommendations for possible follow up actions;  

Output 4:
Training 
Main Activities:

4.1 Implement intensive on the job training programme ( designed under the activities no. 1.12 and 2.9 above), to enable the hydrologists of the HD/RHMSS to fully utilise, promote further, and maintain the new systems ( i.e. WISKI 7, HBV, web-technology) for flood forecasting, data processing and preparation of  user-oriented bulletins for on-line dissemination. 
4.2 Regional workshop on experience and know-how in the region and elsewhere in using advanced technologies for real-time data management, flood warning/forecasting  and dissemination of data via Internet to users; 

3.4  
Inputs
All the project inputs will be provided in two-year time, i.e. during the years 2011, 2012 & 2013.

The major technical input & know-how in implementing the proposed project is expected to be provided by the Hydrology Department of NVE whilst the RHMSS will contribute through providing adequate national counterpart technical staff throughout the project implementation as well as all the necessary data, facilities and logistics as and when required during the project execution. 
 

The initial cost of software packages and technology as well as all  training costs  will be covered by the project. The hydrological information system (WISKI7) provider will conduct training for the staff at HD/RHMSS  as required for mastering the WISKI 7 and its components and their full utilisation .

The subsequent recurrent cost of yearly licences for regular use of software installed at the HD/RHMSS and its regular operation and maintenance will be borne  by the Serbian Government. 
No additional computer equipment is needed for the project. 

3.5 
Monitoring and Evaluation

Monitoring and evaluation of verifiable indicators within the project will be implemented by the Water Directorate, Ministry of Agriculture, Forestry and Water Management, in close cooperation with NVE and RHMSS. The tasks will be carried out by direct inspection and evaluation of: 

(i) the prepared status reports, technical reports & technical guidelines;    

(ii) the software packages and web technology purchased and installed;

(iii) the Q, P, T and other necessary data from the all major flood prone catchments ingested into the new WISKI7 database ;
(iv) the all major flood prone catchments in the country tested, calibrated and verified by using HBV model and compiled Q,P,T data from WISKI 7; 
(v) the new real-time flood warning and forecasting services expanded and made operational at the RHMSS for all the major flood prone catchments in Serbia;

(vi) the training manuals and handout material prepared and used for training;
(vii) the delivered regional workshops and on-the-job training sessions;

IV. 
PROJECT DESCRIPTION

4.1 
Implementation of the project

· Project Organization and Management

Project will be organized as collaborative effort of RHMSS and NVE, with involvement of the Serbian Directorate for Water, Ministry of Agriculture, Forestry and Water Resources as and when required. The overall project management will be the responsibility of the project Steering Committee (PSC) which will consist of:
a. 3 representatives from RHMSS ( Slavimir Stevanovic, Dejan Vladikovic & Mihailo  Andjelic) and 

b. 3 representatives from NVE (Morten Johnsrud, Director of the Hydrology Department, Hege Hisdal, Head of the Hydrological Modelling Section, and Svein Taksdal, Head of the Hydro-informatics Section)
The PSC will be headed by Slavimir Strevanovic, RHMSS. The PSC will steer the whole process, approve the project Work Plan, and appoint the Project Team, which is an operational body in charge of implementation and day-to-day management of the project based on the adopted Work Plan. The PSC shall assess, evaluate and approve all the project reports prepared by the Project Team prior to their submission to the Serbian Authorities and the Norwegian MOFA.    

The Work Plan will be developed by the Project Team at the beginning of each  project year. The project workplan and time schedule for implementation is given below, for 2011, 2012 and 2013; The work plan and budget of the project for the year 2012 is preliminary, and its  final revised version  will  be prepared and submitted for approval by mid 2011. 
Phase 2 Hydrological Forecasting   Project:
Project Work Plan for  the Year 2011 
	No


	Key activities
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec
	Remark

	
	Output 1: Improved & expanded flood forecasting services
	
	

	1
	Development, installation, testing  and commissioning of additional routines for full WISKI 7 – HBV integration  ( activities  1,2,3)
	
	
	
	
	
	
	
	
	
	
	
	
	

	2
	Develop/purchase software for import/export of hydrological data from international exchange using HYFOR & HYDRA ( activity 4)
	
	
	
	
	
	
	
	
	
	
	
	
	

	3
	 Select major flood prone catchments in Serbia and prepare necessary historical data as needed for calibration & verification of HBV model( a. 5,6) 
	
	
	
	
	
	
	
	
	
	
	
	
	

	4
	Examine  real-time data gaps and need for expansion of network in the flood prone catchments; propose plan for expansion of network as required (a.7,8)
	
	
	
	
	
	
	
	
	
	
	
	
	

	5
	Calibrate/verify HBV model for the flood prone catchments,  configure system  using WISKI-HBV integration routines and commission it for operational use in all the flood prone catchments in Serbia ( a. 9,10,11)
	
	
	
	
	
	
	
	
	
	
	
	
	

	6
	Design and implement an adequate training program as appropriate (a. 12)
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Output 2:  Web-based user-oriented forecast bulletin 
	
	

	1
	Purchase and delivery of WISKI web input and related web/internet routines needed for information processing and dissemination via Internet (a.1, 2)   
	
	
	
	
	
	
	
	
	
	
	
	
	

	2
	Specify emergency routines & design user-oriented flood warning/forecasting bulleting in consultation with decision makers and flood risk managers in the country (a.3, 4)
	
	
	
	
	
	
	
	
	
	
	
	
	

	3
	Develop web-oriented software routines for preparation of the flood warning bulletin in accordance with the adopted design ( a. 5)
	
	
	
	
	
	
	
	
	
	
	
	
	

	4
	Installation  and thorough testing of  the developed routines for preparation of flood warning/forecasting bulleting and its dissemination via Internet (a. 6)
	
	
	
	
	
	
	
	
	
	
	
	
	

	5
	Commissioning  of the new flood warning & forecasting bulleting  for regular use at the HD/RHMSS  (a.7)
	
	
	
	
	
	
	
	
	
	
	
	
	

	6
	Implement training program on the new technology as appropriate ( a.11)
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Project management and reporting
	
	

	i
	Preparation of  a proposal for  project continuation in 2012
	
	
	
	
	
	
	
	
	
	
	
	
	

	ii
	Technical report on achievements in 2011 & recommendations regarding the activities to be carried out in the year 2012  
	
	
	
	
	
	
	
	
	
	
	
	
	

	iii
	Mid-term Project Steering Committee (PSC) meeting
	
	
	
	
	
	
	
	
	
	
	
	
	

	iv
	End of the year PSC meeting 
	
	
	
	
	
	
	
	
	
	
	
	
	


Phase 2 Hydrological Forecasting   Project:
Tentative Work Plan  Outline for  the Year 2012
	No


	Key activities
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec
	Remark

	
	Output 2 – continuation from 2011
	
	

	1
	Initial on-line dissemination  of the new flood warning and forecasting bulletin to users (a.8)
	
	
	
	
	
	
	
	
	
	
	
	
	

	2
	Seek feedback from users about  the new  bulletin and make adjustments in its content and design if so required (a. 9)
	
	
	
	
	
	
	
	
	
	
	
	
	

	3
	Regular use and maintenance  of new technology for  flood forecasting in the whole country and web-based dissemination of forecast bulletins (a.10)
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Output 3:  Study of climate change impact on water resources and flood regime 
	
	

	1
	Select pilot catchment in consultation with  water resources decision makers ; compile necessary historical data & information ( a.1,,2)
	
	
	
	
	
	
	
	
	
	
	
	
	

	2
	Calibrate, test and verify HBV model  for  the selected  pilot catchments by using compiled historical data & information ( a. 3)
	
	
	
	
	
	
	
	
	
	
	
	
	

	3
	Generate long term ( till 2100) P & T time series  for Serbia  using  ‘best’  global models and most plausible climate  change scenarios ( SEEVCCC, a..4)  
	
	
	
	
	
	
	
	
	
	
	
	
	

	4
	Use adequate downscaling methodology to  estimate ‘local’ long term ( till 2100)  P & T time series  for the selected pilot catchment (SEEVCCC,  a.5)
	
	
	
	
	
	
	
	
	
	
	
	
	

	5
	Generate by using HBV model simulated long-term  ( till 2100) discharge time series for the selected  pilot catchment;  analyze historical observed & simulated discharges using advanced statistical/stochastic models ( a. 6,7)
	
	
	
	
	
	
	
	
	
	
	
	
	

	6
	Assess  impact the climate change could have on low, medium and flood flow regime in the studied pilot catchment ( a.8)
	
	
	
	
	
	
	
	
	
	
	
	
	

	7
	Prepare technical report on the climate change impact assessment study in the pilot catchment and  its finding; disseminate the report to water resources decision makers and flood risk  managers in the country (a. 9, 10)
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Output 4: Workshops and Seminars
	
	

	1
	Thee specialized training seminars to train HD/RHMSS technical staff as appropriate
	
	
	
	
	
	
	
	
	
	
	
	
	

	2
	Regional workshop on hydrological forecasting to present the results achieved and foster regional cooperation
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Project management and reporting
	
	

	i
	Preparation of necessary training manuals and handouts
	
	
	
	
	
	
	
	
	
	
	
	
	

	ii
	Final technical report on overall project 
	
	
	
	
	
	
	
	
	
	
	
	
	

	iii
	Mid-term Project Steering Committee (PSC) meeting
	
	
	
	
	
	
	
	
	
	
	
	
	

	iv
	End-project PSC meeting 
	
	
	
	
	
	
	
	
	
	
	
	
	


          Roles and responsibilities of involved partners
NVE will contribute to project management and provide experts in the following fields:  hydrological information management; and hydrological forecasting i small and medium sized catchments, web technology, studies of climate change impact on water resources, etc. RHMSS will contribute to the project implementation through provision of national technical personnel of adequate expert profile in the entire course of project realization as well as all the necessary data, infrastructure and logistics as and when required during the project execution. Preparation of necessary backgrounds and technical documentation will be joint responsibility. 

          Financial Management, including procedure of Payment/Disbursement and flow of funds

Central financial management of the project will be carried out by NVE. Book-keeping and financial control will be done according to defined practice in the Norwegian government institutions. The payment of funds for covering the project realization costs incurred in Serbia will be based on contracts and/or invoices verified by the project coordinator or some other authorized person from the RHMSS. 

4.2 

Institutionalization and Ownership

          Local content and involvement of local partners

No additional involvement of local partners in Serbia beyond the RHMSS is deemed necessary. 

          Local ownership and oversight

As spelled out above regarding the roles and responsibilities of the RHMSS, this organisation  will cooperate with the Directorate for Water, of the national Ministry of Agriculture, Forestry and Water Management. The overall coordination of foreign relations of this kind is carried out by the Serbian Government’s EU Integration Office ( SEIO - www.seio.gov.rs).

 

4.3 
Capacity Building

          How will the project strengthen national and local capacity?
Further improvement and expansion of modern state-of-the-art hydrological information and forecasting systems for small and medium sized catchments in Serbia, combined with adequate training,  will significantly upgrade the capacities of RHMSS technical staff for issuing to users reliable forecasts and timely nowcasting of high-level waters and floods to all relevant national decision makers in charge of  the water resources  management and organization of  flood defence and flood protection measures in the country. 
          How will lessons learned, best practices and other relevant experience be collected and transferred to relevant stakeholders?
Transfer of knowledge and practical experience will be direct and efficient since hydrological sector of the RHMSS is a sole national service responsible for operational hydrology and hydrological flood warning and forecasting in Serbia. 

 

4.4 
Co-ordination and collaboration with relevant internationally and locally funded projects 

· List relevant projects and define how to collaborate

Currently there are no projects either in the region or in Serbia that are directly concerned with, or relevant to, hydrological flood forecasting in Serbia.  The following projects may be of interest to be mentioned, as they are to some extent relevant to the proposed project:

i.  EU-funded project “Improvement of  monitoring system for environmental protection and flood defence in the Vojvodina Province of Serbia”. This project has been implemented by the RHMSS  within the framework of the Neighbourhood programme between Hungary and Serbia. It started  im May 2005 and has recently been completed. The main objective of the project was to enhance capabilities of,  and neighbourhood cooperation between Hungary and Serbia in the field of environment protection and sustainable management. The main results of the project are: established and operational  two water quality monitoring stations on the Tisza River and one station on the Danube river; established and operational four hydrological water level recording stations on the Tisa River and two stations on the Danube river - together with SEBA database software for real time data collection and management; purchased two ADCPs and one of them installed at the Tisa river for continuous velocity/discharge measurements and another one is a mobile ADCP.
ii. EC Regional CARDS Project "Pilot River Basin Plan for the Sava River -Croatia, Bosnia and Herzegovina, Serbia and Montenegro" started in October 2004 with and completed in December 2009. The main objective of this project is Water management cooperation among Sava countries using an integrated water management approach as outlined in the EC Water Framework Directive (WFD) and ICPDR issue papers. Specific objectives of this project are: to support the capacities of the Sava Commission being responsible for transboundary coordination of water management activities in the Sava River Basin, to implement key principles of WFD in pilot river basin (Kolubara) aiming at identifying a harmonised methodology that can be applied in a generic style to other sub-basin of Danube river basin in general and Sava river basin in particular, to implement Common Implementation Strategy - Guidance’s , etc.

iii.. Sava River Basin: Sustainable Use, Management and Protection of Resources (SARIB) is also an EU financed project within the scope of the 6th Framework Programme for R&D. The project started in 2006 and the implementation period lasts for 3 years; The consortium consists of 11 partners from Slovenia, Croatia, Bosnia-Herzegovina, Serbia & Montenegro, Italy, Austria and Norway. The following activities are foreseen in the project: To establish integrated tools based on a combination of chemical analysis and biological effect methods in order to assess the geographical distribution and historical trends in sediment contamination of the Sava River Basin. To build harmonized, reliable and efficient set of data and information on the Sava River catchment with the purpose to model and analyse state of the Sava River water and ecological quality and trends. To create an integrated decision support tool based on GIS, dynamic modelling and risk assessment for “hot spots“. To develop common criteria for assessment of remediation techniques of “hot spots” and to propose the alternatives for the prevention of pollution. 
iv. Tamnava River Basin: Flood Risk Management Plan for Tamnava River Basin

The project is financed by the Swedish International Development Agency and its major objective to develop methodology for flood risk management and flood risk maps for the Tamnava  river basin in Serbia. It is implemented by the Swedish Environmental Protection Agency and the Serbian Directorate for Water Management in cooperation with several other organisations in Serbia, including the RHMSS . The project was initiated in 2009 and is scheduled to be completed by the end of 2011. 

v. Danube Floodrisk Project: Flood risk mapping for the Danube Floodplain
The DANUBE FLOODRISK project is an international undertaking of the Danube countries; it  focuses on the most cost-effective measures for flood risk reduction: risk assessment, risk mapping, involvement of stakeholders and risk reduction by adequate spatial planning. The project  brings together scientists, public servants, NGOs and stakeholders who are to develop jointly a scalable system of flood risk maps for the Danube River floodplains. Transnational methodology and models will be defined and implemented for flood risk assessment and mapping. This results in proposals for flood mitigation measures, adjustments of spatial development plans, assessment tools for economic development in flood plains and raised awareness of flood risk of stakeholders, politicians, planners and the public. Infrastructures at risk like industry, power stations and supply infrastructure will be considered in the project.

The project partners are 19 institutions from the Danube countries, central public bodies, universities, research institutes and operational agencies, including the RHMSS,  while the project Lead partner is the Ministry of Environment, Romania. It is supported by the EU funds started in 2009 and is scheduled to be completed by the end of 2011.
To ensure synergy and to best share information and lessons learned, the proposed project has already established close working links with the above projects, through meetings with the project management teams, regular exchange of information and experience, including the project work-plans and relevant technical reports. 

4.5 
Exit strategy, if relevant- plan for phasing out foreign assistance

When finished by the mid 2013, this project will enable RHMSS to expand a modernised national flood warning and forecasting system to all major flood prone areas in the country, and to initiate the upgrading and modernization of real-time hydrological network as  recommended by the project. The expansion and modernization will be carried out in accordance with adopted technical instructions and new theoretical and practical know-how and experience gained  in the course of project realization. 

V. 
RISK ANALYSIS

As indicated in the Introduction, the proposed project will be implemented within the framework of the cooperative programme of the Norwegian support to Serbia in the field of Hydrology, Integrated Water Resources Management, and Environment Protection.

As far as we see it, there is no major risk involved in this project. The parties are after four years of collaboration well known to each other. The personal atmosphere between the involved persons is exceptionally good. There are no heavy investments in this project. The basic idea is institutional capacity building and transfer of knowledge and know-how with very limited investment in additional necessary software packages concerned with modern web-based technology for on-line dissemination of flood warning/forecasting products do decision makers and flood risk managers. 

The language barrier used to pose  a minor risk since knowledge of English is not widespread among the RHMSS technical staff. In the course of implementation of the projects in the last four years, this risk has gradually been minimized and has in fact been overcome.  
A prerequisite for the operational use of the hydrological information and forecasting systems is annual funding by the Government  of  Serbia for all purchased software licenses, including maintenance and continued technical support.

VI.  
budget  
The budget figures below are given for the first year of the 2-year project period, i.e. for the year 2011. 

As  indicated in the paragraph 4.1 above, the preliminary project budget for the year 2012 is estimated at the same level as in the year 2011, and any case will not exceed the amount of 1,500,000 NOK. The  final work plan as well as a detailed budget for continuation of the project in the year 2012 will  be prepared and submitted for approval by mid 2011, or as mandated in Grant Letter of  the Norwegian Ministry of Foreign Affairs.
6.1
Budget for the year 2011 (all figures in NOK)

	Start-up PSC meeting:

    Travel and accommodation, 3 persons

    Manpower NVE
	30 000

60 000

	End-term PSC meeting:

    Travel and accommodation, 3 persons

    Manpower NVE
	30 000

60 000

	i) On-the-job-training and seminars

    Manpower local consultant 2 months

    Manpower NVE, 3 weeks

    Workshop/seminar
	24 000

110 000

100 000

	ii) Development and expansion of flood forecasting system

    Manpower local consultant 2 months

    WISKI7-HBV/IHMS integration

    Manpower NVE, 3 weeks
	24 000

50 000

111 000

	iii) Validation of models and data availability

    Manpower NVE, 3 weeks
	111 000

	iv) Development of emergency routines

    Manpower local consultant 1 months

    Manpower NVE, 3 weeks
	12 000

111 000

	v) Web dissemination of flood forecasts etc.

    Web input mask

    Manpower local consultant 1 month

    Manpower NVE, 3 weeks
	100 000

12 000

111 000

	vi) Climate change study

    Manpower NVE, 4 weeks
    Knowledge dissemination
	148 000

100 000

	Additional trip to Belgrade, 2 persons
	20 000

	Project management, reporting and administration

    Manpower local consultant 1 month

    Manpower NVE, 3 weeks
	12 000

111 000

	Water directorate, Serbia, legislation, manpower
	18 000

	Total costs, 2011:
	 1 465 000


Contribution by the recipient organisation ( RHMSS)   

The RHMSS as the recipient organization will contribute in kind to the project implementation as follows:

· by providing cost free adequate national counterpart staff throughout the project implementation;  

· by making available cost free all the necessary data, documentation, services, facilities and logistics as and when required during the project execution;

· by carrying out cost free all the office and field work by technical staff of RHMSS whenever necessary during the project execution, with support of specialists of the Hydrology Department of NVE; 
Total contribution in kind by RHMSS is roughly estimated to be equivalent to 50% of  contribution provided by the Government of Norway in cash.  
The amount requested from NMFA in 2011: 



1 465 000 NOK

6.2 
Preliminary budget  estimate for the year 2012 ( all figures in NOK) 

As indicated, the preliminary project budget for the year 2012 is estimated at the same level as in the year 2011, and any case will not exceed the amount of 1,500,000 NOK. 
Total Estimated cost in  2012:





   1 500 000 NOK

VII. 
PROCUREMENT AND CONTRACTING

NVE will be responsible for necessary applications and that legal procurement methods are followed. This includes also rules to international tenders and payments.

VIII. 
REPORTING

An inception report is seen as not necessary as there has been close cooperaton and exchange of information between the two partners ( i.e. the RHMSS and the NVE)  during 2008, 2009 and in the current year 2010.

A mid-term project report will be preperad after the 2nd Quarter. This report will be sent to NMFA, Serbian Ministry of Finance  and the participating parties. This report will concentrate on the implementation and start up process of the project. 


After the completion of the project, a final report will be submitted to the donor Norwegian  MOFA.  The final report will be made in close cooperation with all parties involved  and will contain all the necessary and relevant information about the project implementation and achievements.  Lessons learned and conclusions to follow up will be highlighted in this report. Together with this final report there  will be  an audited final  statement of the account.

All reports to the the Norwegian MOFA shall be forwarded through the Serbian Authorities.

iX. 

The applicant

· The organisation: 
	Full legal name
	Norwegian Water Resources and Energy Directorate (NVE)

	Legal status
	National Directorate under the Ministry of Petroleum and Energy

	Tax/VAT/Company reg.no.
	NO 970 205 039 MVA

	Address
	P.O.Box 5091 Majorstua, N-0301Oslo, Norway

	Contact person
	Elin Langsholt, PhD, Research Scientist, Hydrological Modelling Section, NVE

	Phone
	+47 22 95 95 95

	Fax
	+47 22 95 92 16

	E-mail
	egl@nve.no

	Website address
	www.nve.no


· Short description of the applying organisation
The Norwegian Water Resources and Energy Directorate (NVE) is subordinated to the Ministry of Petroleum and Energy, and is responsible for the administration of Norway´s water and energy resources. The headquarters of NVE is located in Oslo. In addition there are five regional offices. NVE has more than 400 employees.

The goals of NVE are to ensure consistent and environmentally sound management of water resources, promote an efficient energy market and cost-effective energy systems, and contribute to the economic utilization of energy. 

NVE is Norway’s national centre of expertise for hydrology and play a central role in organizing contingency measures against floods and other emergencies related to watercourses, and is in charge of maintaining power supplies under emergency conditions nationwide. NVE takes part in R&D and international cooperative efforts in relevant fields.
· Relevant expierience with implementation of similar projects:

The Hydrology department at NVE has more than 80 employees and is responsible for collecting, storing and analysing data on water level, water discharge, snow, ice, glaciers, groundwater, water temperature, erosion, and sediment transport. A broad range of hydrological models is used amongst others for prediction in ungauged basins, forecasting, assessment of environmental impacts of hydropower projects and climate change analysis. The department carries out research and development activities, as well as commissioned work. The department is also responsible for the national flood warning service.


The Hydrology department has for several years been involoved in international projects related to research as well as operational hydrology and water resources management. Of particular relevance to this application are the projects in Montenegro and Armenia.

