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APPENDIX E

COMPUTER SOFTI.JARE FOR HYDRAULTC SIMULATIONS
IN INSTREAM FLOt,/ ASSESSMENTS

At the outset, it must be emphasized that a methodoìogy for assess-
ìng instream flow requirements'is not the same as a hydraulic sjmulatjon
model. All references to the R-2 Cross program, t/SP program, stage-
di scharge approach , etc. , refer to methods of predi ct'i ng hydrauì i c
variabìes at different discharges. An instream flow assessment method
interfaces these measured or predìcted hydrauììc variables with some
type of impìied or expressed bioìogicaì criteria to measure the habitat
available for a given species at each flÍscharge investigated. There-
fore, the type of model used to predict hydrauìjc condjtions jn a stream
is interchangeabìe ìn many methodologies.

However, if the IFG incremental method is to be used, only a select
few computer programs are currently compatibìe for use with the IFG-3
(HABTAT) program. These hydraulìc simulatjon programs wiì.1 be pointed
out during the discussion.

Three basic types of hydrauìic sjmulation software are currentìy
available from various sources. Input requirements are functions of the
assumptìons according to by the approach. 0utput varies by program.

TYPE 1 . NANNING EQUATION ASSUMING UNIFORM FLOt.l

R-2 Cross (U. S. Forest Service)

- F IFG-I (IFG, USFWS) (IFG, U.S. Fish and h,ildlife Service)

The IFG-l program is a modjfied version of the U.S. Forest Service
R-2 Cross program. The depth and veìocity dìstributions may be pre-
djcted using the Manning equation, with fnput data either from sagtape
or leveì measurements. Program outputs are:

Distance to channel edge (ft)
Channel width (ft)

Cross sectionaì area (ft2)

Wetted perimeter (ft)
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Surface width (ft)

Hydrau'lic radius (ft)
Average Depth (ft)
DÍscharge (cfs)

9. Average veìocÍty (fps)

The primary difference between IFG-I and R-2 Cross is that IFG-1
outputs widths of stream having specified depths. Both R-2 Cross and
iFG-I are to be used for singìe cross sectìon methods only.

TYPE 2 . MANNING/BERNOULLI EQUATIONS ASSUMING GRADUALLY VARIED FLOI.J

Three "step-backwater" programs are availab'ìe, and alI are somewhat
similar. However, at thjs time on'ly the PSEU00 program of the U.S.
Bureau of Reclamation is conpatible with the IFG-3 program.

PSEUDO (Bureau of Reclamation)

This program utilizes an energy balance model, using the Manning
equation and one set of calibration measurements vrhich require level-
surveying precision. The program has been modified to produce outputs
compatibìe as inputs to the IFG-3 (HABTAT) program, wh'ich is described
beìow. The PSEUOO program requires data jnputs as described under the
section concerning data collection. Program outputs include for up to 9
cross section subdivisions:

Station index which indicates distance upstream from jnitial
cross section

Thaìweg elevation at cross sectjon

Thalweg slope

CentroÍd ìength - ôverage distance between a cross section and
the next downstream cross section

Conveyance (cross sectjonaì) areas (ft2)

Top widths (tt)
Hydrauì'ic radi ì (ft)
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