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Description of activity June 2017 – April 2018
ICWRS activities during the IAHS Scientific Assembly in Port Elizabeth

In July 2017, the Commission has actively participated in several Symposia and Workshops of the IAHS Scientific Assembly in Port Elizabeth. Specifically, ICWRS had the lead in: 

· Symposium S1 “Water security and the food-water-energy nexus: drivers, responses and feedbacks at local to global scales” Conveners: Graham Jewitt, Barry Croke
A total of 36 papers were submitted, with 21 verbal and 12 poster presentations listed in the programme (though there were a few of both types of presentations for which the authors were not able to attend). The symposium was an interesting cross disciplinary meeting, with the presentations covered a wide range of topics, presented by authors from diverse backgrounds. Full papers were invited for submission after the conference, with 14 papers appearing in PIAHS 376.

· W4 (co-organised with ICWQ) “Long-term evolution in catchment water quality” Conveners: Per Stålnacke,  Barry Croke, Elango Lakshmanan, Xiaohong Chen
There were 10 oral presentations, many of them from China, indicating the importance China is placing on water quality at this time.

· W12 “Water resources management and the competition/balance between humans and ecosystems (eco-hydrology)”, Conveners: Zongxue Xu, Alberto Montanari 

There were 10 oral presentations and 7 posters.

· W15 “Land use change impacts on water resources”, Conveners: Magdalena Rogger,  Graham Jewitt, Alberto Viglione, Michele Toucher

There were 12 oral presentations (almost all of them took place) and 2 posters.

· W19 “Probabilistic forecasts and land-atmosphere interactions to advance hydrological predictions” Conveners: Christopher White, Maria-Helena Ramos, Aaron Boone, Eva Boegh, Harald Kunstmann, Koray Kamil Yilmaz, Richard Petrone, Kaniska Mallick, Frédérique Seyler, Thomas Skaugen, Alberto Viglione
There were 4 oral presentations and 3 posters (1 of them then withdrawn).

The high number of workshops and the relatively low number of speakers and participants in Port Elizabeth requires from our point of view a focusing of activities in future.
ICWRS Meetings 

Every other year, there is either an IAHS Scientific Assembly or an IUGG General Assembly. In the years between assemblies, ICWRS organizes the International Water Resources Management Conference (IWRM). The 8th of these meetings will take place in June 2018 in Beijing, organized by the Vice-President of ICWRS, Prof. Xu from the College of Water Sciences at Beijing Normal University. The topic of this symposium will be “Innovative Water Resources Management under Changing Environment - Understanding Interactions and Making Balance between Humankind and Nature”. The organizers received 142 contributions (83 from China and 59 from abroad) in total, where 65 were accepted (China: 39; Abroad: 26) for oral presentation and publishing in the Proceedings of the International Association of Hydrological Sciences (PIAHS). 

ICWRS planned activity during the IUGG Assembly in Montreal (2019)
With regard to the experience in South Africa, ICWRS suggests only one symposium and one workshop as separate activities of the commission. The proposed ICWRS-symposium has the title: “Comparative Inventories of water resources systems and their functioning - methodology and tools for their assessment, protection and efficient use”. An outline is given in the attachment. The proposed workshop has the title “Should multi-purpose reservoir systems still be operated with fixed operation rules?” and is dedicated to a basic problem of modern reservoir management. The outline is given also in the attachment. In addition, a workshop, dedicated to applications time series from remote sensing in water management is planned jointly with ICRS. ICWRS supports the proposal from the Panta Rhei working group on Modeling hydrological processes and changes(MHPC) (Yangbo Chen): “Modeling hydrological processes and changes under a changing environment”, where ICWRS will be represented by Alberto Viglione. 
ICWRS and the “Unsolved Problems in Hydrology” Initiative
Commission members contributed  to the discussion at with several questions. 
· Andreas Schumann: Sudden and abrupt changes of water management conditions?

· Alberto Montanari: Why do we see long term cycles in temperature, rainfall and river flows?

· Alberto Viglione: Do flood rich-poor periods exist? If so why?

· Barry Croke: How do we improve our understanding of tipping points?

· Barry Croke: How do we better capture and use the uncertainty in the outputs of hydrological models?

The most of these contributions are less specific for the topics of ICWRS, which are more located at the application of hydrology. In order to improve the design and operation of WRS e.g., we need good predictions of the volume of water available, it's temporal and spatial distribution, how susceptible these are to change (e.g. land use and climate change), as well as how far the system can be pushed before it collapses. Some of these problems are very basic and several relationships to other UPH exists. Thus, we see some problems to specify UPH for water resources systems


Website

The website has been updated at the address:  http://iahs.info/Commissions--W-Groups/ICWRS-Water-Resources-Systems.do 

Alberto Viglione, Secretary ICWRS 

Attachment:

Suggestions for ICWRS-meetings at the IUGG-Assembly in Montreal

IAHS-ICWRS Symposium Montreal 2019

Comparative Inventories of water resources systems and their functioning - methodology and tools for their assessment, protection and efficient use

In highly developed countries, the expansion of water management systems is in many cases discussed controversially. Often it is not more on the agenda or plays only a minor role in water management planning. Emphasis is given here to adapt existing water management systems to a changing environment, to modify them technically, to adapt their operation or even to remove them. In contrast to this, structural measures are still the main choice in developing countries. The utilization of non-structural methods to improve water supply and to reduce water demand are here often hampered due to insufficient power to put plans, actions, or laws into effect. Under ongoing changes of socio-economic conditions and accelerated climate variability with increasing impacts on water resource systems, the interplay of structural and non-structural measures become an increasing relevance. This demands an update of existing methodological tools and a widening of our view to differences between continents and countries. New experiences, new technologies, new data could be a starting point for a re-thinking on most appropriated tools and methodologies, and to avoid a categorisation of preferred measures which fails to reflect actual complexities. The symposium has the goal to provide a comparative inventory of water resources systems and to specify the differences and similarities of methodology and tools to solve current and future water problems. Key issues are:

· Water management activities in data sparse regions: Hydrological networks, regionalization and new data sources in planning and operation,

· Reservoir systems and their adaptation to changing environment,
· Protection of water resources against overuse: options, limitations and results,

· New ways for coping with floods? From flood protection to integrated flood risk management,

· Non-stationarities in water management planning as a matter of time scales,

· Consideration of environmental aspects - water uses for human society and ecosystems,
·  Impact of climate change and (changing) natural variability on the management of water systems,

· Consideration of possible impacts of climate change on  water resources systems in practice,

· New directions in water management and the exchange of expertise in the framework of IAHS. 

The symposium will bridge the gap between theory and practice by meaningful case studies provided by scientists to demonstrate the applicability of new methods and a critical review of practitioners to show their requirements for appropriated scientific solutions for their problems. 

IAHS- ICWRS workshop

Should multi-purpose reservoir systems still be operated with fixed operation rules?

Reservoirs have to ensure water supply for irrigation, domestic and industrial use during droughts and reduce negative impacts of floods. They are used for hydropower production, recreation, navigation or fish farming. Often a reservoir has multiple purposes and is in many cases part of a multi-reservoir system. Since the sixties of the last century, the development and adoption of optimisation techniques for planning, design and operation of complex water resources systems became more sophisticated. In 1985,W.  Yeh characterised the state-of-the art of in optimisation of reservoir system management and operation by three basic classes of methodologies: Linear Programming, Dynamic Programming and non-linear programming (with several subversions). The last option was in this time of limited practical value as the large amount of computer storage to apply it was not available.  In 2004 J.W. Labadie added heuristic programming methods using evolutionary and genetic algorithms, application of artificial neural networks and fuzzy rule-based systems for inferring reservoir-operating rules. Nowadays, heuristic methods are in use also in several tools for real-time control of reservoirs e.g. during floods. This similarity raise the question if fixed operation rules could or should be replaced by real-time control. Within the workshop, the applicability of both approaches for operation of multi-purpose reservoir systems will be discussed with the aim to give recommendations how such systems should be planned and managed in future.

IAHS-ICWRS-ICRS workshop

Time series of remote sensing data in water management: exploring their operational capacities.

In the last ten years, the availability of temporal variable remote sensing data was increased significantly. Several IT-platforms (Google Earth Engine IDE (GEE), Amazon AWS, Microsoft ModisAzure) provide large data sets for low costs. On-demand-data provided by them covering large archives of various data for spatial explicit analyses (often also available for time series of data). Their Integrated development environments (IDEs) allow easy access with little programming efforts and rudimentary WebGIS capabilities are available as well as a bridge to machine learning given by architecture to support big data analyses. However, the cost-benefit ratio of these data for practical purposes are still uncertain for potential users. In this workshop, the availability of such data, the additional gains of their use, the technical requirements and the existing limitations for operational water management issues will be discussed.  Typical applications are e.g. assessments of snow conditions, estimation of the water contents in reservoirs, assessments soil moisture conditions, water stress assessments for vegetation, inundation mapping, Object- and Agent-based classification and several others. At the workshop, practical examples of the operational use of time series of such data, provided by remote sensing in water management, should be presented to demonstrate the scientific and technical opportunities and to raise the interest of practitioners and researchers for such technologies.

