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APPENDIX B

THA and RVA Output in ft* sec”’ (CFS) for 11 stations along the Missouri and lower Yellowstone

rivers
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Understanding IHA Output
(Adapted from: Nature Conservancy 1997)

The ITHA Parameters

The principal result of an [HA analysis is a set of 32 parameters that are calculated for each year
(see Table 2). The IHA software computes values of these parameters for both annual and
multi—year (e.g., pre- and post-regulation) periods. The results of these computations are
organized for display purposes into five statistical groups.

Group 1 is the monthly average values (either means or medians).

Group 2 is the maximum and minimum values for 1- to 90-day averages. There are 10
of these parameters: 1-day minimum and 1-day maximum are the 1-day extreme values;
3-day minimum and 3-day maximum are the extreme 3-day averages; 7-, 30-, and 90-day
minimum/maximum, similarly, are the extrema of the data when smoothed with 7-day,
30-day, and 90-day averaging windows.

Group 3 is the Julian Dates (day of year) of the 1-day minimum and maximum values for
the complete year (JD 1-366) and for the March-October growing season (JD 122-305).

Group 4 counts “pulses” in the water conditions. These are defined as periods when the
water conditions are greater than the default or user-defined high pulse (flood) level, or
less than the low pulse level (also default or user-defined). There are four parameters: the
number of high and low pulses during the year, and their average duration. See text for
how high and low pulses were determined.

Group 5 parameters describe the rises, falls, and reversals in water conditions. There are
three of these parameters: the average rate at which flow rises, the average rate of fall,
and the number of times the hydrograph switched from a rising to a falling condition or
vice versa. This latter parameter is called the “number of reversals.”

The output of the IHA included here for each Missouri and lower Yellowstone river station
consists of four files: 1) IHA Parametric Scorecard; 2) Non-parametric IHA Scorecard; 3) IHA
Percentile Data, IHA Parametric RVA Scorecard; and 4) IHA Non-parametric RVA Scorecard.
Flows are reported in these files as ft* sec” (CFS), not m’ sec” (CMS) as in text and Appendix A

tables.
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1. The Parametric IHA Scorecard

This is the primary summary document for an IHA analysis. The header panel contains a number
of parameters that apply only to the period of analysis as a whole. These are

Watershed Area

* Mean Annual Flow

(Mean Flow) / (Watershed Area)
Annual Coefficient of Variation

Flow Predictability

* Flow Constancy

(Flow Constancy) / (Flow Predictability)
* Flow Contingency

These are modeled after the suite of flow parameters described by Poff and Ward (1989).

For each IHA parameter, and for both the pre- and post-regulation periods, the mean and standard
deviation of annual values is calculated. The rest of the table is then organized as follows:

Columns 1 and 2 are the means for each period
Columns 3 and 4 are the coefficients of variation, defined as (standard deviation) / mean

Column 5 gives the magnitude of the change in mean values for the pre- to the
post-regulation period

Column 6 expresses this change as a percentage

Columns 7 and 8 give the magnitude and percentage change in the coefficients of
variation

For each IHA statistics group, the absolute values of the percentage deviation in mean and
coefficient of variation are averaged. These means are shown at the bottoms of the respective
column, and offer an at-a-glance summary of the impact on each parameter group.
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2. The Non-parametric IHA Scorecard

This is an alternative calculation of the IHA scorecard, using non-parametric statistics based on
percentile distributions of the data. The IHA parameters are first calculated for each year. Then,
for the ensemble of years in the pre- and post-regulation periods, the 10th, 25th, 50th, 75th, and
90th percentiles (%ile) are calculated for each IHA parameter.

The header panel, containing the period of record parameters, is identical to that in the
Parametric IHA Scorecard described above. Then

Columns 1 and 2 display the median (i.e., the 50th%ile) for each of the two periods

Columns 3 and 4 display the coefficient of dispersion (CD) for each period. This is
defined as = (75th%ile - 25th%ile) / 50th%ile

Columns 5 and 6 show the deviation of the post-regulation period from the
pre—regulation. This is defined as Deviation Factor = [(Post-regulation value) -
(Pre-regulation value)] / (Pre-regulation value). This deviation is shown both for the
median and for the coefficient of dispersion.

Columns 7 and 8 calculate a “significance count” for the deviation values. To calculate
this, the software program randomly shuffled all years of input data and recalculated
(fictitious) pre- and post-regulation medians and CDS 1000 times. The significance
count reported in this table is the fraction of trials for which the deviations between the
medians or CDs were less than that for the real case: i.e., if the real case produces the
largest deviation of all the trials, the significance count = 1.0. If the real case deviation is
greater than only 30% of the randomized trials, the significance count = 0.30.

3. Percentile Statistics
This table shows the details of the percentile statistics.
The first five columns show the 10th, 25th, 50th, 75th, and 90th percentile values for the
pre—regulation period. The sixth column portrays the value of the coefficient of dispersion,

calculated as (75th%ile - 25th%ile) / 50th%ile.

The last 6 columns give the analogous values for the post-regulation period.
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4. The RVA Scorecard

This scorecard can be calculated using either Parametric or Non-parametric statistics. It omits
the period of record parameters, and gives the following information on each of the IHA

parameters:

Columns 1-4 give the mean, standard deviation, and low and high extreme values for
each parameter during the pre-regulation period

Columns 5-8 give the same information for the post-regulation period

Columns 9-10 give the low and high RVA target values. These are the mean, plus or
minus one standard deviation (or the 25th and 75th percentile values). If the target falls
outside the range of the pre-regulation data, it is replaced by the pre-regulation range
limit.

Column 11 gives the Rate of Non-attainment; that is, the percentage of post-regulation
years in which each parameter falls outside the RVA target window.
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