Using monitoring data as input to a coupled hydrodynamic-ecological model, DYRESM-CAEDYM or ELCOM-CAEDYM
	Two objectives:

1. The monitoring data will provide a time-series for setting up a complex ecological model, which could then be used to simulate the ecological outcome of changing management regimes, for example, water level.

2. The monitoring data will give a comprehensive view of the lake’s ecological status. 




In order to use a model to simulate ecological scenarios, for example the effects of changing the water level in a lake, it is essential that the model is calibrated and validated with a comprehensive time-series of monitoring data. Some data is needed as boundary conditions, such as meteorological data and inflowing water and nutrients, and in-lake monitoring data is needed for calibration/validation of the model. If the boundary conditions are sparse or inaccurate, the model simulations, no matter that they be based on a complex ecological model, are unlikely to be reliable. 

The DYRESM-CAEDYM model is a deterministic one-dimensional model, which needs a specific set of boundary conditions and in-lake water quality data. The data should be collected as a coherent time-series at intervals of no more than one month; high frequency data is preferable to match the highest resolution time step of one hour for meteorological data inputs. The monitoring program should be, ideally, run for two years – one year for calibration and one year for validation of the model. An ideal case would be for a modeller to be able to use a data-set of at least 10 years’ duration.
The types of data required by the model include:

	Meteorological boundary conditions:

· Daily/hourly rainfall (m d-1)

· average daily/hourly air temperature (ºC)

· average daily/hourly wind speed (m s-1)

· average daily/hourly short wave radiation (W m-2)

· long wave radiation (estimated from average daily cloud cover or measured daily/hourly)

· average daily/hourly water vapour pressure (hPa)


	Boundary conditions for inflows and outflows:

· daily average inflow (m3 d-1) from each of the significant inflowing streams

· nutrient and SS concentrations in each of the inflows (NH4+, NO3-, PO43-, TN, TP, TSS, inorganic SS). Measurements of temperature in the streams should also be undertaken.

· daily average outflow (m3 d-1)
· lake water level

The above data should be collected at least once a month. Besides the above data, a water flow gauge that measures and logs the outflow continuously would be ideal for the lake outflow estimate

.

In-lake water quality data – needed for calibration and validation of model parameters (all data should be collected from the deepest with consideration given as to whether to sample using an integrated tube or to take depth-selective samples if there is any indication that there are vertical gradients.
· CTD (Conductivity, temperature, depth) profiles

· Dissolved oxygen

· Temperature 

· Chlorophyll a
· Nutrients (NH4+, NO3-, PO43-, TN, TP)
· Suspended solids, both total and inorganic (TSS, ISS)

· Phytoplankton sample, preserved for identification and enumeration
· Zooplankton sample, preserved for identification and enumeration
These variables should be monitored at least once a month as a complement to high-frequency data from a lake buoy.


Once the all monitoring data has been collected, the initial set up, calibration and validation of the deterministic ecological model can be carried out. Once the model has proven satisfactory in validation, it can be used for testing several different potential management actions, for example:

· What will happen with the cyanobacteria blooms if the water level is raised?
· What are the time scales on which lake nutrient concentrations will be reduced if nutrient concentrations in the inflowing streams are reduced?
