The 22nd Conference of Danubian Countries on Hydrological Forecasting and Hydrological Aspects of Water Management

SUMMARY OF CONCLUSSIONS AND RECOMMENDATIONS

HYDROLOGICAL FORECASTING 

(Compiled by Jan KUBÁT and Gábor BÁLINT)

Hydrological forecasting and warning are considered as one of the most important measures for flood protection and mitigation. Meteorological and hydrological services put growing efforts to increase their flood forecasting capabilities at rising both the accuracy of forecast values and also prolonging the lead time of forecast. Presented papers and the discussion during the sessions have revealed many points of common interest, among those the following ones:

· Model set up, calibration and validation of hydrological forecasting models need close co-operation between model developers and users. It is utmost necessary for the successful implementation of any new technique into the  day-to-day operational use;

· Reliability and quality of hydrological forecast often depends on the quality of  meteorological inputs, first of all on the accuracy of measured rainfall and quantitative precipitation forecast (QPF);

· Estimation of areal precipitation should efficiently utilise all kinds of available measurements (radar data and gauge results)  both for model calibration and real time runs;

· Efforts are needed for the development and application of proper data processing and assimilation techniques. Data assimilation should be coupled with forecasting models containing rainfall–runoff modules;  

· The overall efficiency of the hydrological forecasting procedure largely depends on its timely dissemination and correct interpretation. Proper presentation of forecast results may enhance its value and possibility to utilise it. National Meteorological and Hydrological Services (NMHSs) should closely co-operate with competent rescue services in case of issuing flood forecasts and warnings;

· The usefulness of international co-operation in the field of hydrological forecasting is widely recognised especially in case of large international river basins. Collaboration should be promoted nevertheless responsibility of NMHSs remains to issue forecasts and warnings for their national rivers or river reaches.

PRESENTATION OF AGENCIES, INSTITUTIONS AND FIRMS

(Compiled by Igor LIŠKA)

Presentation of companies indicated close links between research activities at a governmental level and development activities in the private sector. The management solutions, measuring devices and modelling tools presented at the conference confirmed that the companies respect current demands.

An overview of the WMO flood initiatives was provided and it was an inspiring update especially in the light of other flood protection activities having the relevance for the Danube River basin (EU Flood Initiative and the Action Programme for Sustainable Flood Protection in the Danube River Basin).

Another important international cooperation in hydrology concerning the Danube is preparation of a basin-wide water balance. The first version of this product of a fruitful cooperation between IHP UNESCO and the ICPDR is expected to be available in early 2005.

The reliability of hydrological data and products is primary important. Transparent and harmonized quality assurance procedures should be applied in order to obtain acceptable modelling results. A joint approach in the frame of the European project HarmoniQuA offers a solution to this issue.

METEOROLOGICAL INPUTS FOR HYDROLOGICAL FORECAST

(Compiled by Milan Šálek)

The presented paper showed that Quantitative Precipitation Estimation (QPE, also stands for Quantitative Precipitation Estimate) and Quantitative Precipitation Forecasting (QPF, also stands for Quantitative Precipitation Forecast) are among the key components in hydrological forecasting systems. 

The areal QPE is traditionally being made by estimation from the raingauge measurements but recently the radar-based QPE can provide complementary information especially about the areal distribution. Since both methods (raingauges and radar) have their specific strengths and weaknesses, it is useful to employ a multisensor (or multiprocess) system which combine all the relevant data in a way that exhausts the information potential while minimizing the (expected) error. Moreover, the multisensor approach can provide the user with additional information about the precipitation processes and possible malfunctioning of the particular sensor(s).  

The challenging task of QPF is nowadays being fulfilled by Numerical Weather Prediction (NWP) models. Although great effort is taken to improve their performance e.g. by incorporating of non-conventional data (for example, from radar, satellite or aircrafts) in their data assimilation schemes, the complexity of the precipitation processes still leads to large uncertainty of the QPF. Therefore the utilization of the direct (‘deterministic’) precipitation forecast is often insufficient. As the presentation showed, partial solution of this problem is estimation of the uncertainty of the precipitation prediction, which gives the possibility to present the hydrological forecasts in a probabilistic form. Since some NWP  models (e.g., in ECMWF) are being operated as ensembles of runs with modelled uncertainty by perturbations of the initial analyses, it is possible to use their QPF ensembles and to produce hydrological ensemble forecast. Another presented approach utilizes the statistical relationship between an areal QPF and the corresponding areal QPE. If the data archive is sufficient, then the statistically derived relationships can be used as a type of the QPF postprocessing system which provides the user with the estimate of the probability distribution that can be used in the hydrological systems for another type of ensemble forecast.

New satellites (e.g. MODIS) can also significantly contribute to the hydrological information systems by monitoring of the flooded areas, vegetation parameters, land use etc. This kind of data is especially valuable in remote areas where the collection of the data is not feasible by conventional means.

Recommendations:

· The most accurate and timely areal quantitative precipitation estimation must be the goal of both meteorological and hydrological communities including experts in remote sensing. The remote sensing techniques (namely radar-based QPE) and ‘classical’ raingauge measurements are not competitive but complementary methods.  Therefore it is recommended to test and possibly utilize combination of all relevant data.

· Since the atmospheric and hydrologic processes are highly nonlinear and complex, it is recommended to further test and utilize the probabilistic prediction of precipitation. High uncertainty is associated with QPF, which occurs especially in case of currently available medium range forecast (up to 10 days ahead). Influence of the uncertainty can be expressed by precipitation ensemble prediction systems (EPS). Meteorological ensembles routed through hydrological modelling systems may result in hydrological ensembles. The shift from the ‘deterministic’ prediction to probabilistic forecast require also training of the users. 

HYDROLOGICAL PROCESSES

(Compiled by Josef HLADNÝ and Stefan PROCHASKA)

Majority of proceedings deal with runoff extremes as are floods and drought

· In connection with a floods occurrence it is possible to wait forcing on the development of urban flood hydrology, because greatest damages are originated in urbanized river reaches. There are particularly issues of a protection degree determining, prolongation of a lead time, influence of water structures on flood situations in lower part of cities, etc. 

· For the improvement of disaster protection it is important to investigate and to recognize meteorological and physico-geographical causes of floods and droughts.

· The provided studies of dry periods in European space and several Danubian countries prove the needs to define droughts as meteorological, biological or hydrological phenomena. 

· For the future it is necessary to search the impact of climate and land-use changes on the peak and volume of flood response and the duration and magnitude of low river flows. 

Relatively great attention has been paid to accomplishment higher accuracy of discharge measurements with new technical equipments (ADCP), constructions of rating curves and to runoff identifying at ungauged areas. In several Danubian countries the improvement of the hydrological data quality by ISO 9001 implementation is developing.

Great progress in water balance modelling is facilitating the regionalisation of hydrological balance elements.

New methods have been also developed and implemented in time series analyses. This is very useful for the evaluation of the non-linear and chaotic behaviour of the hydrological long term regime.

New demonstrated concept of retention – evapotranspiration unit seems to be a promising tool for further investigation of mutual links between purely physically governed (soil water retention) and biologically governed (plant transpiration) processes constituting the hydrological cycle.

EROSION, SEDIMENT TRANSPORT AND SEDIMENTATION

(compiled by Reinhard F. Schmidtke)

The natural processes of erosion, sediment transport and sedimentation are highly influenced by anthropogenic activities. Land-use, river training, hydraulic structures for hydropower generation, navigation and flood protection, as well as dredging for industrial purposes are the main impacts. They disturb the equilibrium of the  sediment transport regime. It is a challenging task of hydrology to analyse the processes, to predict the consequences of existing or planned measures and to give advice how to get a sustainable development of the sediment transport regime. 

The 22nd Conference of the Danubian countries put strong emphasis on this important topic. The papers and discussions were focused on all relevant aspects, starting with the needs for adequate monitoring systems, the description of the processes and prediction of future development. The fundamental prerequisite is a quality insured database, it must not be neglected. Furthermore mathematical modelling of the erosion and sedimentation as well as sediment transport processes have to be improved. A forthcoming challenge are the consequences of the climate change. What are the effects on erosion taking into account a land-use change? What are the precautionary measures in watershed management? What are the consequences for sedimentation in reservoirs, when storage capacity gets more and more importance in balancing discharge extremes?


The experts involved in IHP-activities within the hydrological co-operation of the danubian countries took initiative and started to developed a project to document basin-wide status, the existing tools, as well as the national strategies and programmes. Within the long beneficial tradition of the IHP co-operation this will be another milestone in trans-national hydrological activities. Especially, it will support ICPDR with basic information for executing  best practice in basin-wide water resources management. 

WATER QUALITY

(Compiled by Laszlo GODA and Peter RONČAK)

· Water quality monitoring programme should be completed by the requirements of the WFD regarding all water quality elements (hydro morphological, chemical, biological ones).

· Sediments should be an inherent part of the water quality monitoring and assessment.

· It is a highly recommended to focus research activities on the development and use of  indicators for decision making and planning processes in water management.

· Using of water quality mathematical modelling approach should be fruitful in the assessment of the water bodies.

· Natural and man-made impacts and risk assessment of fresh water bodies should be quantified to enable proper implementation of the mitigation measures.

· Cooperation of neighbouring countries is increasingly important for management of water bodies (both surface and subsurface waters) that are divided by state borders.

WATER RESOURCES MANAGEMENT

(Compiled by Josef HLADNÝ, Pavel PETROVIČ and Pavol MIKLÁNEK)

The extreme hydrological events have important practical impacts upon the water resources management in the Danube river basin. It is obvious that permanent attention should be paid to assessment of the phenomena (methodology, monitoring and forecasting systems) and development of the strategy for mitigation of their possible damages not only on national level, but contributing to international programmes and initiatives, as well. For these proposes the close collaboration of decision– and policy makers with practical experts and research workers is necessary. 

Many contributions are therefore dealing with issues of water management during the floods periods. It has been recommended to use integrated way including: flood-risk-analysis, flood-protection conception, guidelines to flood protection (cost-benefit analysis with defined degree of protection), flood operation plan, flood-risk maps (for small basin also), flood forecast and warnings and last, but not least, the considering of long-term tendencies of climate change on run-off. It has been also emphasised usefulness of seasonal analysis of discharges, regionalisation of flood impacts, ecological consequences etc. 

Attention is also paid to water management under conditions of droughts. Several case studies show that it is necessary to dispose with plan based on knowledge of probable social and economical consequences and suggested appropriate measures. Particularly should be taken in consideration a practical use of ground water sources with their over-exploatation.  

The reduction of the uncertainty of estimating extremes and other hydrological characteristics at ungauged sites is great future task in front before research workers.

As well it is necessary to decide in the nearest future if there are any evidence for an increase or decrease in the frequency of floods and droughts. The result may have strongly influence a present methodology of design hydrological values. 

The implementation of the sustainable development principles as well as many aspects of the Frame Water Directive cannot be carry out without sufficient knowledge of the run-off regime in changing conditions in the basins and without studies of its variability and stability. New projects have been submitted to these aims as GLOWA, VICAIRE, Water Information System etc.

The changes within hydrosphere of landscape should be studied by temporal and spatial approaches, implementing GIS technology. Analysis of behaviour SVAT, balance and other modelling are closely linked with this development.

Relationships between surface water and ground water are essential for water management. Widespread use of agrochemicals and pollution from non-point sources is strongly interlinked with infiltration processes. This is also main reason why water managers require good knowledge of these links, especially in the flood plain zone. 

Models with artificial intelligence are ambitious tool for the consideration of many landscape factors and for evaluation of their interactions, as well as for water management in conditions of affected hydrosphere.

Water resource utilisation and different upstream and downstream water- related interests need holistic approach. For this purpose there is a strong demand to solve the theoretical and practical problems of hydrogeomorphology, zonalisation of riverine landscape and flood plain, as well as formulation of the river management strategy.

