Appendix A1: Computations of 
Considers two seasons  and ), below represent a sample computation for 5 years in the Black River for the second season. It should be noted that to synthesize 4 years of streamflow, it is necessary (as explained earlier in the methodology) to have data spanning 5 years.
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For each row (month):	 

For each column (year):		 = []
			          =  [


To compute, the values for the first non-overlapping row (due to shifting/lagging to the right and also the downward process),  needs to be computed. Therefore, the first row of  and the last raw of  should be considered and compared to their means ( and ). Therefore, the probability of transition from state  in the season  to state  in the season  is obtained using a comparison between  and  as follows.
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Moreover, to determine the probability of transition () from one pixel to the next pixel in the same row  within the same season  is obtained as follows. 
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 for the first row of  will be as follows.
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Finally, 



Appendix A2: The Back Transformation of  to Synthesize the Grayscale 
  Image 

To transform  into synthesized seasonal grayscale textural images, two possible roots are obtained using the solution of a quadratic equation as below: 


The outcomes of selecting either a positive or negative root are displayed in Table A2-1, Fig. A2-15 and Fig. A2-2. As observed, the model can capture the pattern and periodicity of an image very well, regardless of the sign chosen. However, Table A2-1 and Fig. A2-16 demonstrate that selecting a positive sign tends to overestimate the synthesized streamflow while choosing a negative sign underestimates it. Hence, there is a need for a threshold value to select an appropriate sign.
This cut-off point is defined based on the mean value of the original grayscale image. This implies that each pixel is assigned either to the group with values higher than the mean or the group with values lower than the mean. If a pixel belongs to the former group, a positive sign is selected otherwise a negative sign is selected.

Table A2-1 A summary of the model performance to synthesize the grayscale image using two
                different roots.

	Sample Time Series

	Streamflow Time Series
	Mean (m3/s)
	Std. Dev. (m3/s)

	Historical
	272.91
	292.61

	Considering Positive sign

	

	Streamflow Time Series
	Mean (m3/s)
	Std. Dev. (m3/s)

	Synthesized
	388.58
	286.68

	Considering Negative sign

	

	Streamflow Time Series
	Mean (m3/s)
	Std. Dev. (m3/s)

	Synthesized
	174.49
	154.48
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Fig. A2-17  Historical streamflow and a synthesized realization of the South Saskatchewan River (Nov 1912 –
                  Oct 1941) obtained using a) a positive sign in the root and b) a negative sign in the root.
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Fig. A2-2 ACF of historical and synthesized streamflow of South Saskatchewan River obtained using
                  a) a positive sign in the root and b) a negative sign in the root.
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