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Appendix G: Regionalized Distribution

The construct a regionalized distribution is as follows. Let 

 denote the flow at time 

 at station 

. The flows are arrayed as
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(G-1)

For each station, the flows ordered in magnitude from smallest to largest are arrayed as
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(G-2)

Let 

 denote the median of the flows at station 

. Define 

. For the array
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(G-3)

each column has median equal to 1. Let 

 denote the median of the 

 row. The vector
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where 

 denotes the operation of transpose, is the regionalized distribution of the scaled flows. The regionalized distribution of flow at the 

 site is defined as
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To illustrate, consider the flows at the 7 sites in the Missouri basin covering the 100-year period, 1898-1997, and the flows at 7 sites in the Upper Mississippi basin–St. Paul, Winina, Dubuque, Clinto, Keokuk and St. Louis– covering the 100-year period, 1896-1995. Both records are partioned into 50-year periods referred to as the early partial record and the recent partial period. For the Missouri basin, the early and recent partial 50-year records cover the periods 1898-1847 and 1948-1997, respectively. For the Upper Mississippi basin, the early and recent partial records cover the periods 1896-1945 and 1946-1995, respectively. The 100-year periods for the two basins are referred to as the complete record.

The regionalized distributions of scaled flows for the three periods of record in the Missouri basin are shown in Figure G-1.
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Figure G-1 shows that the regionalized distribution of scaled flows for the three periods of record are nearly coincident over the lower and middle regions. The 

departures in the distributions in the upper region are such that the complete record distribution straddles the early partial and recent partial distributions. 

The regionalized distributions of scaled flows for the three periods of record in the Upper Mississippi basin basin are shown in Figure G-2.
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Upper Mississippi distributions show patterns similar to the Missouri distributions. 

A comparison of the regionalized distributions of scaled flows for complete records in the two basins is shown in Figure G-3.
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From Figure G-3, it is noted that the distributions are quite similar. Over the lower and middle portions, the distributions are nearly coincident. Though the distributions depart in the upper portion, the distribution exhibit a similar pattern.

A comparison of distributions in the two basins for the early partial and recent partial records are shown in Figures G-4 and G-5.
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Figures G-4 and G-5 show that the early partial record distributions are nearly coincident, and the the recent partial distributions are nearly coincident over the lower and middle portions, with the departure over the upper portion exhibit a similar pattern. 

A statistical description of the regionalized distributions is given in Table G-1.

Table G-1: Statistical Characteristics of Regionalized Distributions

Statistic
Complete Record
Early Partial Record
Recent Partial Record


Missouri Basin

Mean
1.055
0.993
1.077

Standard Dev.
0.438
0.331
0.515

Coeff. Skew
1.505
0.089
1.755

Coeff. Kurtosis
5.277
-0.454
5.215


Upper Mississippi Basin

Mean
1.034
1.026
1.044

Standard Dev.
0.388
0.346
0.377

Coeff. Skew
0.757
0.123
0.742

Coeff. Kurtosis
1.014
-0.543
0.617

From Table G-1, it is noted that for both basins, the “recent” distributions are more skewed and kurtotic than the “early” distributions. And the “recent” distributions are more similar to the “complete” distributions in terms of skewness and kutosis than the “early” distributions.

In all cases the distributions are nearly coincident over their lower and middle portions, with departures over the upper portions being similar. It does not follow that these patterns would be found with other data setys in these two basins or with data sets for other basins. 

It remains to be determined if the departures in the regionalized distributions of scaled flows for the Missoui and Upper Mississippi basins, and if the differences and similarities in the regionalized distributions are artifacts of chance or of changes in the basins effecting floods.
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