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 EXERCISE 3: BIAS CORRECTION
The aim of this exercise is to apply two bias correction techniques to the GloFAS forecasts and analyse any improvements in the forecast.

Step 1: Load Rstudio, and set the working directory. Type:
setwd(“C:/Users/vk906480/OneDrive/Peru FbF/GloFAS archive")
Step 2: We are going to run a script which will apply two different bias correction techniques to the GloFAS forecasts, in order to demonstrate these techniques and an attempt to calibrate and improve the forecasts. 
Step 3: Load the script and the data ready to run the bias correction functions:
Replace stationID with e.g. G5249	
Type:
	source(“cal_glofas.r”)
	data(stationID)  	e.g. data(G5249)
3.1 Initial Error Correction




This bias correction technique applies the error in the initial conditions (the difference between the forecast at time 0, i.e. the water balance, and the observation) to all ensemble members at all subsequent forecast time steps. 
forecast = forecast + (observation - water balance)
To run the initial error correction, type:
	caldata=cal_glofas(stationID, “initial”)  	e.g. cal_glofas(G5249, “initial”)
To produce a timeseries plot of the calibrated forecast compared to the observations, at a certain lead time (you can change this, example given for 5 days lead time). type:
	plot_cal(caldata, “timeseries”, lead.time=5)
Question 1: Do you get any unrealistic results when applying this technique during low flows?
Question 2: Does the initial error correction result in an improved forecast?






3.2 Quantile Mapping



The second bias correction technique is called the marginal distribution technique, or quantile mapping. This takes the quantiles of the forecast distribution, and matches these to the quantiles of the observed distribution, for each time step. 
To run the bias correction, type:
	quantdata=cal_glofas(stationID, “marginal”)  
To produce a timeseries plot of the calibrated forecast compared to the observations, at a certain lead time (you can change this, example given for 5 days lead time). type:
	plot_cal(quantdata, “timeseries”, lead.time=5)
Question 3: Does the quantile mapping technique result in an improved forecast?
Question 4: Which bias correction technique gives the most useful result?
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