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Appendix B: Regionalization Scheme

For an arbitrary spectral element, let 

 denote the flow for year 

 at site 

. The flows are arrayed as
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For each site, the flows ordered in magnitude from smallest 
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to largest 
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are arrayed as
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Thr probability distribution of the flows at site 

 is denoted as
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where 

 is an assigned value of the exceedence probability of 

.

Let 

 denote the median of the flow at site 

. Define 

. For the array of normalized flows
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the median of each column is equal to 1. Let 

 denote the median of the 

 row. 

The vector
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is the regional ordered set of normalized flows. The distribution of 

 is given by
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For site 

, the regionalized ordered set of flow is given by
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and the regionalized probability distribution of flow at site 

 is defined as
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The location and scale parameters of 

 and 

 differ by a factor equal to 

, but the skewness and the kurtosis of the distributions are the same.

The regional distributions may also be obtained indirectly through log space. Let
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The natural logs of the flows are arrayed as
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For each site, the logs of the flows ordered in magnitude from smallest to largest are arrayed as
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Let 

 denote the median of the logs of the flows at the 

 site. Define 

. For the array
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each column has median equal to 1. Let 

 denote the median of the 

 row. The vector
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is the regional ordered set of normalized logs of the flows. 

The distribution of 

 is defined by
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For the 

 site, the regionalized ordered set of the logs of the flows is given by
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The distribution of 

 is defined by
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For the 

 site, the ordered set of regionalized flows in real space is given by
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The distribution of 

 is defined by
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Through the process of regionalization outlined above, the flows at 

 site may be represented by one of three distributions, 

, the distribution based only on the observations at the site, (Eq. (B-5)); 

, the distribution determined directly through 

regionalization in real space, (Eq. (B-10)); and 

, the distribution determined indirectly through regionalization in log space, (Eq. (B-20)). 

The regional distributions for the spectral elements are shown in Figures B-1 through B-8 for the Upper Mississippi basin, and in Figures B-9 through B-16 for the Missouri basin. The regional distributions for elements of the low (high) side of the spectrum are shown relative to the regional distributions for the annual 1-day low (high) flows and the annual mean flows. Following hydrologic convention, the the distributions over the low end and over the high end of the spectrum are defined as 
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The high end of the spectrum relates to floods, whereby it is the right tails of the distributions that matter. The low end of the spectrum relates to conditions of dryness, whereby, it is the left tails of the distributions that matter.
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