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Background


We are providing background information about the catchment and a standard rainfall-runoff data set.  These data should be used to create models for two forecast horizons (t+1 and t+3 days ahead).  You are permitted to create up to TWO neural network models for each of these forecast horizons.  We will integrate the model results to examine the skill of individual members, as well as the ensemble forecast(s) for the catchment.  So far we have around seventeen interested contributors to this experiment world wide.

We intend to submit the outcome of this research to an international hydrological journal (such as Water Resources Research) as a multi-author contribution.  At present we envisage a two part submission: Part 1. Experimental Design.  Part 2. Ensemble Results.

'Rules'
[a]
Return all results and meta data by  31 December 2001.

[b]
You are to produce up to TWO neural network models for each of the two forecast horizons; t+1 and t+3 days.  This means that for each model the predictors must have a minimum lead time of one and three days respectively.  You should NOT use future rainfall, temperature or stage as a basis for future stage estimation.

[b]
You have a free choice of the predictors you wish to use for each of the models  (it doesn't matter if there is duplication amongst contributors as this outcome will be informative in its own right).  For example, you may select a moving window and/or moving averages of stage and/or precipitation at t-19 and/or stage at t-5 etc etc.

[d] 
Having compiled the results WE will compute and tabulate the performance measures to ensure that the same algorithm is applied consistently to all data.  

[e]
All models will be assessed with the following error measures (so you may like to fine tune each of your networks to achieve different goals, e.g. peak flow estimation or low flow estimation):

RMSE (Root Mean Squared Error) (measure of fit at high flows)

MSRE (Mean Squared Relative Error) (measure of fit at lower flows)

CE (Coefficient of Efficiency) (ability to predict values away from the mean)

r2 (Coefficient of Determination) (overall shape of hydrograph)

MAE (Mean Absolute Error) (deviation from observed regardless of sign)

AIC (A Information Criteria) (penalises models with lots of parameters)

BIC (B Information Criteria) (penalises models with lots of parameters)

NZero
(Number of days in year correctly predicted with zero flow)

[f]
Train your models on the calibration data only and select your 'best' two models for each of the t+1 and t+3 forecasts.  You may like to split the training data supplied into two subsets - a calibration set for tuning and a test set for identifying the most promising model. Use your best four models to predict stage with the validation data supplied.  

[g]
DO NOT produce lots of models then test all these models with the validation data supplied - sending us the results of the best four.  Instead, make sure you select your favoured four models BEFORE applying them to the validation set - please no cheating!

What is provided by us

[a]
Two data sets are supplied (text, tab delimited) - a calibration set (RiverXCal.txt) containing two years of daily rainfall, temperature and stage data; a validation set (RiverXVal.txt) containing a further year of the same.  Missing data in all three variables are denoted by -999.  The nature of this river catchment and data set dictate that this will be a challenging exercise!

[b]
A standard meta data form (attached) which you should complete with details about the models you have produced.

[c]
Catchment descriptors attached.

[d]
Please feel free to contact us should you require further clarification or assistance.
What you should return

[a]
A completed meta data form for each of the two forecast lead times.  Please complete all relevant fields and add any additional information you feel is appropriate.

[b]
Up to TWO text files containing single column real values representing the forecasted stage for the one day ahead forecast; called OneDay1.txt (and OneDay2.txt).

[c]
Up to TWO more text files containing single column real values representing the forecasted stage for the three day ahead forecast; called ThreeDay1.txt (and ThreeDay2.txt).

[d]
Return all forms and results files via email attachment by 31 December 2001 to:

C.W.Dawson1@lboro.ac.uk

River X Description:

Catchment area (Ha)
66.2

Elevation (metres)
150–250

Geology
Pre–Cambrian outcrops comprising granites, pyroclastics, quartzites and syenites

Soils
Brown rankers, acid brown soils and gleys

Land–use
Bracken heathland (39%), mixed deciduous woodland (28%), open grassland (23%), coniferous plantation (6%), open deciduous and bracken under–storey (2%), surface waters (<1%), urban (<1%)

Annual rainfall (mm)
700

Annual runoff (mm)
120

Runoff (%)
17

Drainage
Mainly open channel, with tile drains and soil piping at 50cm.

ANNEX Meta Data Form

Name:

Model Acronym:

Forecast Horizon +1 day


Variable
Model 1 (OneDay1.txt)
Model 2 (OneDay2.txt)

Date of first forecast (e.g. 5 January)



Network type (e.g. MLP, RBF etc.)



Number of hidden layers



No. hidden nodes layer 1



No. hidden nodes layer 2



Activation function layer 1



Activation function layer 2



Training algorithm (e.g. BP etc.)



Learning rate



Momentum rate



Clustering algorithm (if applicable)



Normalisation / standardisation



Geometry identification (e.g. Cascade Correlation, trial and error etc.)



Connection (e.g. Feedforward etc.)



Stopping criteria 



Number of Epochs



Software used (e.g. SNNS, own etc.  if own, language used?)



List of predictors





Additional comments / information / supporting references;

ANNEX Meta Data Form

Name:

Model Acronym:

Forecast Horizon +3 days


Variable
Model 1 (ThreeDay1.txt)
Model 2 (ThreeDay2.txt)

Date of first forecast (e.g. 5 January)



Network type (e.g. MLP, RBF etc.)



Number of hidden layers



No. hidden nodes layer 1



No. hidden nodes layer 2



Activation function layer 1



Activation function layer 2



Training algorithm (e.g. BP etc.)



Learning rate



Momentum rate



Clustering algorithm (if applicable)



Normalisation / standardisation



Geometry identification (e.g. Cascade Correlation, trial and error etc.)



Connection (e.g. Feedforward etc.)



Stopping criteria 



Number of Epochs



Software used (e.g. SNNS, own etc.  if own, language used?)



List of predictors





Additional comments / information / supporting references;

