Main Objectives:

1) Understand the status of management of land and water resources in Water User Associations (WUAs) and describe the long term groundwater impacts after in-depth study of agriculture, irrigation and drainage activities in these WUAs. 

2) Develop agriculture and irrigation/drainage management scenarios for sustainable land and water resources use (related to the WUAs with the option to extend recommendations to Khorezm region).
Specific Objectives

· Update and correct GIS maps of the irrigation/drainage system of selected areas within 2 or more WUAs in Khorezm (includes taking ground data and verifying the database in Urgench in close cooperation and with support from the project's GIS lab in Urgench; this eventually later will be expanded towards a mapping of the infrastructure of the whole system with strong collaboration of BUIS).
·  Develop a methodology for simulating the groundwater levels in the irrigated areas of WUAs   by combining RS, GIS and hydrological models. 

· Describe the water distribution by a scheduling model with a high spatial resolution (down to the field scale),
· Coupling the surface (scheduling) model with the groundwater model to simulate groundwater levels and salinization effects.
· Monitoring the water/salt input to as well as output out of considered WUAs, the spatial and temporal water distribution within the WUAs and the groundwater levels/salinity (in the context with collecting information determining the water distribution like meteorological parameters, soil characteristics, cropping pattern, irrigation and drainage management strategies, water availability)  
· Comparing the groundwater simulation results in these two WUAs with the monitored parameters and studying the influence of different parameters like different location, soils, cropping pattern (spatial grouping), irrigation and drainage management strategies in these WUAs on groundwater levels.
·  Simulating long-term changes in groundwater levels under different scenarios based upon different agriculture, irrigation and drainage strategies. 

· Develop, based on model results and discussions with stakeholders, viable strategies for the management of surface and groundwater resources to improve productivity of water and sustainability of environment
Scientific Questions

· What are the water losses in the system from system level to field level?
· What are the existing criteria for water distribution in the system under different circumstances?
· How does the irrigation scheduling influence the groundwater levels (regarding spatial and temporal variability)? 
· How do different drainage strategies influence GW levels (taking into account the existing drainage infrastructure and considering spatial and temporal resolution)?
· What is the fluctuation in groundwater levels in response to ongoing irrigation and agriculture practices, and how will the groundwater behave by changing the existing practices?
· Forecasting: What would be adverse impacts of groundwater levels on the environment (secondary soil salinization) under actual management practices after couple of years? 
· What management practices (and eventually what re-design of infrastructure) should be adopted to overcome the environmental problems caused by high GW levels after a couple of years? 
