
  

    

    

  

    

    

     

Regional Cooperation on Flood Management  
in the Sava River Basin 

Mirza Sarač 
ISRBC Secretariat 

Flood Risk Management Plans: international experiences by comparison  
International conference - September 7, 2015 - Venice 



International conference - September 7, 2015 - Venice 2 

Content 
•  Introduction 

–  Sava River Basin 

–  International Sava River Basin Commission (ISRBC) 

•  Flood Management 

–  Protocol on flood protection to the FASRB 

–  Related ongoing projects 

–  Supporting actions  

•  Data Exchange 

–  Policy on the Exchange of HM Data and Information 

–  Related ongoing projects 

•  Other related activities 

 



International conference - September 7, 2015 - Venice 3 

Sava river basin 
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Sava river basin 

•  Sava – the largest Danube tributary by discharge 
(contribution: 25%) 
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Sava river basin 

–  Area: 97 713 km2 (the second largest Danube sub-basin; share: 12%)  

–  Average flow at the mouth: 1722 m3/s (the largest Danube tributary) 

–  River length: 940 km (594 km of which is the waterway) 

–  Population: approx. 9 million 

Country Share of the 
basin (%) 

Share of the 
territory (%) 

Bosnia & Herzegovina 39.2 75.8 

Croatia 26.0 45.2 

Serbia 15.5 17.4 

Slovenia 12.0 52.8 

Montenegro 7.1 49.6 

Albania 0.2 0.6 
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ISRBC 
•  Established in 2005 (Secretariat: in 2006; Seated in Croatia) 

•  Established for implementation of the Framework Agreement on 
the Sava River Basin (FASRB) 

•  Four countries involved  
•  Bosnia and Herzegovina,  
•  Croatia,  
•  Serbia and 
•  Slovenia 
 
o  Montenegro  

§  It was involved at the beginning (as a part of Serbia & Montenegro) 

§  Cooperation on technical level, in some fields of work 

§  Formalization of cooperation (until the full membership) under consideration 
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ISRBC Scope of cooperation 

•  Management plans                    
(river basin, flood risk, sediment, 
climate change adaptation) 

•  Integrated systems         
(information, forecasting, warning) 

•  Economic activities       
(navigation, river tourism) 

•  Harmonization of regulation 
(national à EU) 

•  Protocols to the FASRB 
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ISRBC objectives 

•  Key objective of the FASRB: 

Transboundary cooperation  
for sustainable development of the region 

•  Particular objectives of the FASRB – to establish: 

–  Sustainable water management 

–  Sustainable management of hazards                                              
(floods, droughts, accidents, etc.) 

–  International regime of navigation 

•  The broadest scope of work among European int’l basin 
organizations (i.e. river/lake commissions) 
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•  Institutions officially nominated by the governments   
(mostly ministries) 

•  NHMSs 

–  Expert Group for HM issues – all members come from the NHMSs 

–  Annual meetings with directors of the NHMSs representatives 

•  Water agencies and other institutions 

–  Expert Groups (River Basin Management, Floods Prevention, 
Accident Control, GIS, Navigation,...) 

–  Core Working Groups 

ISRBC links to national institutions 
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ISRBC prosperity 
•  Solid legal and institutional basis 

(FASRB & protocol, ISRBC & network of inst.)  

•  Commitment of the Parties on a high 
level (ISRBC sessions, Meeting of the Parties) 

•  Still a lot has to be done in the field 
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Flood Management 
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Protocol on flood protection 
•  Protocol regulates the issues of sustainable flood protection in the Sava 

River Basin caused by: 
(a) natural phenomena such as high flows of rivers, as well as ice jamming, 
(b) artificial impacts like water discharge from reservoirs and retentions  induced by 
dam collapsing or inadequate handling, etc., 

with aim to prevent or limit flood hazard, to reduce flood risk and to 
reduce or mitigate detrimental consequences of floods 

•  Parties agreed  to cooperate in:  
–  Development of the Sava Flood Risk Management Plan 

–  Development of the Sava Flood Forecasting, Warning and Alarm System  

–  Exchange of (flood related) information 

–  Flood defence emergency situations and mutual assistance 

–  Other commonly agreed actions 

•  Signed by all member states in 2010 
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Sava Flood Risk Management Plan 

–  Sava Flood Action Plan in 2009  
–  Program for preparation of the Plan drafted 
–  Joint PFRA report prepared www.savacommission.org/publication  (First list of APSFR) 

–  Initial flood vulnerability assesment performed 
–  Climate Change issue addressed through different projects 
–  FRM Plan current actions and next steps: Project proposal approved by Western 

Balkans Investment Framework (WBIF) in June 2014 (Component 1 of the project: 
"Improvement of Joint Actions in Flood Management in the Sava River Basin”)  

 

Article 8 of the Protocol states: "The Parties shall prepare the Flood Risk Management Plan 
for the Sava River Basin, in accordance with the content defined by the Directive 2007/60/EC, 
and taking into account all relevant aspects of flood risk management"  



Preliminary Flood Risk Assessment 
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APSFR 1912 

Bosnia & Herzegovina 155 (87 N/C) 

Croatia 1688 

Serbia 27 

Slovenia 42 

Montenegro N/A 
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Flood Forecasting and Warning  
System 

–  Initiated in 2003 by national NHMSs of the Sava countries 
–  ISRBC supported the initiative since its establishment in 2006 
–  WB supported preparation of assessment of the status and needs in 

national institutions in 2007 (estimate 16 mil USD) 
–  SOFTWARE project prepared for SEE TCP in 2011 (rejected) 
–  Proposal approved by Western Balkans Investment Framework 

(WBIF) in June 2014 (Component 2 of the project: "Improvement of 
Joint Actions in Flood Management in the Sava River Basin”)  

 

Article 9 of the Protocol states: 
1. The Parties shall establish a coordinated or joint Flood Forecasting, Warning and Alarm 
System in the Sava River Basin.  

 2. In order to establish the System, the Parties shall jointly undertake all necessary 
actions for establishment of the System, including the development of the project 
documentation.  

3. The Sava Commission shall coordinate the activities on establishment of the System.  
4. After the System is established, the Parties shall ensure its regular maintenance and 
performance control, as well as regular training of the engaged personnel, with application of 
joint standards  
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Flood Defence Emergency  
Situations and Mutual Assistance 
•  Paragraph 1 of Article 11 of the Protocol requires from the Parties to include 

in their FRMPs such measures that represent mitigation of 
transboundary impacts into the planning of their measures.           
Paragraphs 2, 3 and 4 of this Article stipulate that, in addition to measures 
foreseen in national plans, the Parties must also determine procedures in 
case of emergency flood defence within the joint Flood Risk 
Management Plan for the Sava River Basin, specifically:  
–  Agree on measures that each Party has the duty to undertake in case of 

emergency flood defence measures initiated in the territory of any Party, with the 
defined procedures regarding the monitoring of water levels and reporting to the 
affected Party on the matter;  

–  Determine procedures via which the threatened Party may request assistance, and 
manner of reactions by other Parties to such a request  

•  Proposal on implementation: Create the accompanying document to 
the Sava FRM Plan that would cover these issues, having in mind the 
regulations of countries, and, on the basis of that, propose appropriate 
solutions to be adopted in the process of acceptance of the Plan in the most 
favourable form  
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WBIF project 
•  Official Title: Improvement of Joint Flood Management Actions                   
                in the Sava River Basin 

•  Approved in June 2014 by WBIF and WB 

•  Geographical coverage: 5 countries (BA, HR, ME, RS, SI) 

•  Beneficiaries: BA, ME, RS 

–  Ministries (water management, environment) 

–  Water agencies/public water companies & HM services 
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WBIF project 

•  Components  

–  Flood Risk Management Plan for the Sava River Basin, including 
Programme of Measures (Component 1) 

–  Flood Forecasting and Warning System for the basin (Component 2) 

•  Implementation period: 2014-2017 

•  Budget:2,0 mil EUR 

–    Component 1: 0,2 mil EUR 

–    Component 2: 1,8 mil EUR 
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WBIF project 
•  Component 1: Sava FRM Plan 

–  A summary of the conclusions relevant for the basin, drawn from 
the Preliminary Flood Risk Assessment, flood hazard and risk 
maps; 

–  Setting up of the list of Programme of Measures (PoM) relevant 
for the basin as a whole; 

–  A description of the proposed prioritisation, timing and manner of 
implementing the PoM including details of the bodies responsible 
for implementation.  

–  The Plan shall also provide a proposal of: 
•  Modes of cooperation of the Sava countries in the flood defence 

emergency situations; 
•  Arrangements in the basin for forecasting and warning.  

–  EIA study 
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WBIF project 

•  Component 2: Sava FFWS 
–  Major expected outcomes   

1.  Operational flood forecasting and early warning system  
2.  Well trained staff in each of Riparian Countries 
3.  Recommendations on future improvements of the forecasting 

system 
–  Scope of services 

–  Identification, assessment and acquisition of relevant data and information 
for the Sava River Basin 

–  Development of a distributed hydrological model  
–  Harmonization of data and methods: FFWS on a common platform 
–  Assessment of predictive uncertainty and scenario generation   
–  Set up, testing and operational use of predictions 
–  Gap analysis & Investment program 

•  ToR prepared 

•  RfEoI and short list finalized 
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Supporting actions 
•  Hydrological model of the Sava RB and the hydraulic model of the Sava river 

–  Initial models prepared in cooperation between U.S. Army Corps of 
Engineers and ISRBC 

–  Proposal for the 2nd phase prepared and approved by the U.S. authorities 

–  2nd phase in progress 
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Supporting actions 
•  USACE 2nd phase modelling 

–  Enhancement of H&H models (HEC-HMS and HEC-RAS) 

–  Linking 1-D and 2-D (new product HEC-RAS 5.0 - beta) 

•  Residual risk assessment ( in the case of levee breach) 

•  Support to evacuation plans development 

–  Support to Flood Forecasting&Warning capablities (Bosna River Basin) 

•  Prerequisites: Acquisition of better terrain data behind levees: LiDAR planned 

HEC RAS model of the flood event Dec. 2009 – Feb.2010 HEC RAS 2D – particle tracking 
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Exchange of information 
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Exchange of information 

–  Policy on the Exchange of HM Data and Information 
•  Principles of exchange + Minimum level of exchange 

•  Signed by NHMSs (6/6) and water agencies (2/4) 

–  Preparation of Implementing Documents for Establishment of 
the Sava GIS – 2010 

•  Flood Management – one of the five modules 

 

Article 10 of the Protocol states: 
1. In case of flood that induces or may induce transboundary impact, the Parties shall, without 
delay, inform the Parties that might be affected by this impact, through the System or any 
other appropriate manner in line with the agreed procedure for exchange of information 
important for flood defense. 
2. The Parties shall, through the hydro-meteorological services and institutions responsible for 
flood protection, ensure timely exchange of meteorological and hydrological data, 
analyses and information important for flood protection, especially the timely forecast 
of high waters, in line with the agreed procedure. 
3. The Parties shall inform each other on changes of their regulations and plans relevant 
to the flood protection in the Sava River Basin. 
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Existing data exchange system 
•  Development of Hydrological Yearbooks 

–  Data on selected hydrological gauging stations 

–  Data on selected meteorological stations 

–  the first joint SRB Yearbook since 1986 

–  2006, 2007, 2008, 2009, 2010 and 2011 issues 
available on the ISRBC web-site 

–  2000-2005 issue under finalization 

–  Starting with the 2007 issue, data   for Montenegro 
included 

•  System for exchange of meteorological  
and hydrological data 

–  real time data on the ISRBC web page 

•  Joint measurements at border river 
sections 

SavaHIS Preparatory Mission, July 2015 
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Exchange of information 

•  Next steps:  

–  The possibility to amend the Policy document to also include the 
obligation of exchange of information prior to and during active flood 
defence to be considered 

–  Establishment of the SavaGIS core funcionalities (2014-2015) 
•  Flood Management dataset development 

–  Establishment of the SavaHIS (2015) 

–  Hydrological study of the Sava river basin                  
     (the last one prepared in 1976) 
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Sava GIS development chronology 

•  GIS capabilities assessment of the Sava countries – 2007 
•  The Geographic Information System Strategy for the Sava River Basin 

– 2008 
•  Preparation of Implementing Documents for Establishment of 

the Sava GIS – 2010 

•  1st EU Grant – Support to the International Sava River Basin 
Commission in preparation and implementation of the Sava River 
Basin Management Plan 2010-2012 

•  2. EU grant – Establishment of the SavaGIS core           
functionalities – 2014- 2015 (present) 
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Sava GIS 
 
Implementation of Sava GIS, regarding the Implementing 
Documents for Establishment of the Sava GIS is focused in following 
benefit areas: 
 
1. Integrated River Basin Management  
2. Flood Management  
3. Accident Prevention and Control  
4. Navigation Safety Management  
5. Sediment Management  
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Establishment of the  
SavaGIS core functionalities 
•  Overall objective 

–  to support establishment of Sava GIS as common platform of the ISRBC 
community to enable sharing and disseminating of information and 
knowledge about protection of the water resources and water 
management activities in the Sava River Basin 

 

•  Specific goals 
–  establishment Sava GIS database (geodatabase) 
–  establishment of web-based application for data and metadata 

management 
–  establishment of Sava Geoportal for searching, disseminating, processing 

and visualization information to the stakeholders and public 
–  transferring the knowledge (users trained) 
–  system and user documentations prepared and in use 
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Establishment of the  
SavaGIS core functionalities 
•  Infrastructure  

–  OS: Windows Server 2012 Standard 
–  RDBMS: MS SQL Server 2012 Standard 
–  GIS Server: Esri ArcGIS for Server Enterprise Standard ver. 10.3  
–  Desktop GIS software: Esri ArcGIS for Desktop Standard ver. 10.3 
–  GeoServer  
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RBM fgdb 
 
•  Topographic 

•  Management  

•  Surface waters 

•  Ground waters 

•  Protected areas 

•  Pollution 

•  Urban Waste Waters 

•  Monitoring 

RBMP database model contains: 
2 Feature Datasets, 
27 Feature Classes,  
88 Tables (Object Classes),  
93 Relationship Classes and  
109 Domains 
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FRM fgdb 
 
•  Preliminary Flood Risk Assessment  

•  Areas with Potential Significant Flood Risk  

•  Flood Hazard and Risk Maps 

•  Historical Floods   

•  Flood Protection Structures 

FDR database model contains: 
1 Feature Dataset, 
17 Feature Classes,  
26 Tables (Object Classes),  
30 Relationship Classes and  
26 Domains 
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Sava GIS – Sava HIS 
 

Data Series 
Models 
Services 
Applications 

The second and third implementation phases are planned in a way 
to develop on-line monitoring and observing 
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Sava HIS - GIS connection 
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2.1. Sava HIS geodatabase (part of Sava GIS) 
- storing daily time series from historical data (Hydrological Year Books)  
- storing montly/yearly time series from discharge measurements data 
- storing statistical data (different hydrological analysis such as Hydrological Study) 
- storing daily time series from raw 24hours data (preparing data for Hydrological Year Book) 
- storing hourly time series from raw 24hours data  

2.2. Sava HIS web-based application for data and metadata 
management (part of Sava GIS) 

2.3. Sava HIS web-based application (end user) 
for using and analyzing hydrologic and meteorological data 

- loading daily, montly/yearly statistical data and storing into HIS geodatabase 
- loading real-time data (from gauging stations) 

1. Assessment of the current hydrological and meteorological data collection 
and storage systems in the SRB as well as current ISRBC’s IT&GIS 

3. Transfer the knowledge 

- detailed analysis of existing systems of hydrological and metrological data and information management (hardware and 
software) in the beneficiary institutions  
- verification if existing capacities and functionalities of the Sava GIS infrastructure are sufficient to ensure full support to the 
requirements  of Sava HIS 
- proposal of technical solution that meets the functional requirements of Sava HIS, in a form of technical specifications 

- basic user course for using of the Sava HIS 
- advanced administrator course for installation, management and maintenance of the Sava HIS 



•  WaterML language for 
describing water data 

•  National catalog of water data 
sources 

•  Free software for data access 
Metadata 

Catalog 

WaterML Standards 

Services 

Software 
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Sava HIS – CUAHSI connection 
 

HIS Central 

HydroServer End User App Data access 

Web 

HydroDesktop 



36 

Other related activities 
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•  Sava River Basin Management 
Plan  
–  Adopted (in the publication process) 

•  Sediment management project in 
progress (UNESCO) 
–  Protocol on Sediment management 

prepared 

•  Water – Food – Energy – 
Ecosystems Nexus Assessment  
in progress (UNECE, EC JRC) 

•  Water & Climate Adaptation 
Plan – report under finalization 
(World Bank) 



Challenges 

•  Differences between the countries (incl. fund-raising) 

•  Broad scope of work 

–  Resolving conflicts of interests of different users of water              
(within a country / between countries / climate change)  

–  Twofold legal capacity of the ISRBC (Decisions vs. Recommendations) 

–  Need for many focal points and good inter-sectoral 
coordination and communication within a Party 

–  Need for additional protocols to regulate specific issues of FASRB 

•  Continuous commitment and support at high political level 

•  Number of official languages of the ISRBC 
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Benefits 

•  Improved cooperation / Increased level of mutual trust  
among the countries 

•  Implementation of projects of common interest 

•  Harmonization of regulation, methodologies and procedures 

•  Enhancement of cross-sectoral cooperation on national level 
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Conclusions 

•  FASRB & ISRBC: a good framework for integrated TWRM 

–  By scope 

–  By approach to transboundary cooperation (principles, mechanism) 

•  Broad scope of work: an opportunity for all Parties to meet 
their interests  

•  The process is: 

–  Demanding (resources and permanent joint efforts of the Parties),                
yet it provides considerable benefits  

–  A good basis for the progress towards the achievement of the key 
objective – sustainable development of the Sava river basin 
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Contact information 

International Sava River Basin Commission 

Kneza Branimira 29 

10000 Zagreb 

Croatia 

www.savacommission.org 

International conference - September 7, 2015 - Venice 


