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EXECUTIVE SUMMARY

In 1997 the Environment Agency published its ‘Benchmarking and Scoping Study of
Hydraulic River Models’. Applying this benchmarking process enabled the Environment
Agency to identify and apply best practice in the use and application of hydraulic modelling
for flood level estimation.

Since 1997 the software versions previously tested (version date of 1995) have undergone
significant upgrades, the most important being that HEC-RAS now includes an unsteady state
module. During the same period the Agency has rationalised the software provided to its
staff, leaving just three river modelling packages currently supported namely ISIS, MIKE 11
and HEC-RAS. Consequently and as a result of the ever-increasing demands for hydraulic
river modelling by the Agency and its consultants and the increased number of flood risk
assessments being carried out by smaller consultants, the Agency has undertaken this new
benchmarking study. HEC-RAS is particularly attractive for the smaller consultants, being
available to download free of charge from the internet, yet its capabilities were unknown.

A new generic test dataset and specification, which has built upon the strengths of the
previous work (Harpin et al, 1995 and Crowder et al, 1997) has been devised to enable river
modelling software packages to be benchmarked. The specifications provide a range of
different tests that cover a broad range of modelling scenarios. A total of twelve test
specifications are published specifically to provide methods of assessing a) numerical
accuracy, b) model capability, and c) reproducibility.

Datasets for each test and for each of the three software packages covered by the project are

also available on request from: FCERMscience@environment-agency.gov.uk These offer material for
training exercises; allow software updates to be readily tested by using identical data to that used in the
original tests; and give other software houses raw data to convert for use by their own packages.

The test specifications only assess a limited range of model capabilities and should be
reviewed, updated and added to as new datasets become available and as software capabilities
and needs develop. The publication of the test specifications and datasets will enable others
to carry out these tests, for one or more of the following purposes:

e by novice modellers as a training exercise;

e by vendors with updates of the packages tested; and

e by other software houses to test their products against those already tested.

[ ]

The results of the testing have identified the capabilities of the three software packages for a
given set of prescribed modelling scenarios. In addition the project has identified where the
software packages have very similar or diverse performances, and in some instances where
their application should be considered with caution.

The specific test reports, which provide a succinct account of the test findings, should be
reviewed/referenced when individuals wish to assess the applicability of any one of the tested

software packages (ISIS, MIKE 11 and HEC-RAS) for their own modelling requirements.

The undertaking of the benchmarking study has led to a number of notable recommendations
for further study and software improvements.
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1 BACKGROUND
1.1 Background to R&D project

The National Rivers Authority (NRA) initiated a ‘Benchmarking Study’ of hydraulic river
models in 1993, with Stage 1 defining a series of tests for both steady-state and unsteady-
state applications.

In 1995 Stage 2 of this project was initiated, which involved all river modelling packages
then in use by the NRA being subjected to the tests defined by Stage 1 of the project. The
versions current at the start of this stage of the project (September 1995) were used
throughout the project, and comprised six steady-state models and five unsteady-state
modelling packages. The project was completed under the Environment Agency in 1997, and
the title amended to ‘Benchmarking and Scoping Study of Hydraulic River Models’ so as to
reflect the overall substance of the study. Applying the benchmarking process has enabled the
Environment Agency to identify and apply best practice in the use and application of
hydraulic modelling.

1.2 River modelling packages currently used by the Environment Agency

Many of the eleven packages in the original test are no longer supported, and the others have
undergone significant upgrades since the 1995 versions previously tested. In addition, the
Environment Agency has since rationalised the software provided to its staff, leaving just
three river modelling packages currently supported:

e [SIS
¢ MIKE 11
e HEC-RAS

Both ISIS and MIKE 11 are unsteady-state packages, which have been upgraded since 1995.
A major change to HEC-RAS is that it is now has an unsteady-state module, so a direct
comparison of its capabilities with those of ISIS and MIKE 11 is now possible.

1.3 The need for river modelling

There are ever-increasing demands for hydraulic river modelling in support of flood risk
management by the Agency and other Flood Defence Operating Authorities together with the
consultants working for them and other organisations involved in flood risk assessment.
These needs cover a wide range of flood risk management activities - plans, strategies, flood
risk mapping and assessment, flood alleviation scheme option appraisal and design, and
operation and maintenance of rivers and channnels. The requirements of PPG 25 —
Development and Flood Risk — mean that flood risk assessments have to be carried out for
any development within the floodplain, and in many cases this requires modelling of a river
reach.

TECHNICAL REPORT W5-105/TRO 1



Many such flood risk assessments will be carried out by smaller consultants, for whom HEC-
RAS is particularly attractive, being available to download free of charge from the internet.

1.4 Need for updated testing

With the widespread use of HEC-RAS, and its recent ability to model unsteady-state flows,
the Agency became concerned that the capabilities of this new package had not been tested,
as apart from its use by the Agency’s own staff, it was anticipated that large numbers of sites
may be modelled using this package for flood risk assessments associated with planning
applications. However, it was realised that the testing should not be of HEC-RAS alone, as
the other two packages supported within the Agency had also undergone significant changes
since the previous series of tests.

1.5 Principal funding

The project was funded and managed through the Engineering Theme of the joint Defra /
Environment Agency Flood and Coastal Defence R&D Programme on behalf of the range of
users described in Section 1.3.

1.6 Team members

The study was delivered through the following team:

Dr Chris Tomlin, Hydraulic Modeller, Environment Agency, Warrington

Dr Richard Crowder, Associate Director, Water Management and Planning, Halcrow

Dr Chris Whitlow, Director, EdenVale Modelling Services

Dr Andrew Sleigh, Lecturer in Civil Engineering, University of Leeds

Dr Nigel Wright, Senior Lecturer in Civil Engineering, University of Nottingham

Mr Andrew Pepper, External Advisor to Defra / Environment Agency Engineering Theme —
Project Manager
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2 TESTING PHILOSOPHY
2.1 Introduction

Software versions current at the start of the project (March 2002) were adopted for the new
series of tests. These included the beta version of HEC-RAS Ver 3.1, from which there were
no significant changes in the final version, released during the project period. At the start of
the project it was ascertained that no significant upgrades to ISIS or MIKE 11 were
imminent. The actual versions tested were thus:

Software  Version Developer
ISIS User Interface: 2.0 (13/01/01) Halcrow /
Flow Engine: 5.0.1 (27/06/01) Wallingford Software
MIKEI11 User Interface: Build 5-052 (2001b) DHI Water and
Flow Engine: 5.0.5.5 Environment
HEC-RAS User Interface: 3.1.0 (Beta) (03/02) US Corps of Engineers
Pre-processor: 3.1.0 (Beta) (03/02)

Steady Flow Engine:  3.1.0 (Beta) (03/02)
Unsteady Flow Engine: 3.1.0 (Beta) (03/02)
Post-processor: 3.1.0 (Beta) (03/02)

One of the key reasons for undertaking the project was to assess the capability of the new
unsteady-state mode of HEC-RAS. As indicated above, this package utilises separate engines
for steady-state and unsteady-state flow computations. For those tests which specified
steady-state conditions the models were used in quasi-steady state — i.e. using the unsteady-
state mode with boundary conditions that were unvarying with time - as well as steady-state
mode.

A reporting proforma was prepared as a number of different testers took part in the series of
tests. The testers included postgraduates, who initially had training in the three different
packages and were subsequently able to carry out testing work under the supervision of a
team member. Adoption of this procedure avoided the risk that experienced modellers would
automatically include their own ‘fixes’ for non-standard situations, and it was thus possible to
highlight areas where the packages were lacking either a feature or an explanation.

Support from the testers came either from team members or the vendors’ helplines (albeit this
was not available with HEC-RAS).
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3 STUDY OUTPUTS

3.1 Introduction

Benchmarking can be undertaken in many different guises; however, the project considered
that benchmarking of software should ideally embrace methods of assessing the following
criteria:

Numerical accuracy
Capability
Reproducibility
Adaptability

Form and function

A total of twelve test specifications were prepared as part of this study. These aimed at
covering as many of the above criteria as possible.

3.2 Numerical accuracy

The numerical accuracy of a software package can only be assessed if an analytical solution
exists for the physical situation/configuration that is being modelled, which for real world
modelling probably never exists. However, for a number of contrived situations/
configurations there are known analytical solutions. The following four tests, which all have
analytical solutions, were developed and undertaken:

Test A:  Subcritical and Supercritical Flows — An assessment of the ability of the
software package to calculate subcritical, supercritical and transitional flows and assess the
numerical accuracy of the software packages with reference to analytical results.

Test C:  Triangular Channel — An assessment of the capability of the software package
to calculate the normal subcritical flow depth and the normal supercritical flow depth in a
triangular channel.

Test E:  Ippen Wave — A comparison of results generated by the software package with
an analytical solution based on the hydrodynamic theory of tidal wave propagation in a
horizontal channel of uniform cross-section and finite length.

Test F:  Monoclinal Wave — An assessment of the ability of the software package to

recreate the special case of unsteady flow, known as the monoclinal rising wave, as a typical
case of uniformly progressive flow.

3.3 Software capability

The capability of a software package can be assessed objectively by testing the most
commonly required features of a software package. For this project, the capability of the
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software was been tested by the following “can do” tests, which were defined and undertaken
specifically to assess capability:

Test B:  Looped System — An assessment of the capability of the software package to
calculate a diverging and converging flow scenario, i.e. a looped system.

Test D:  Weirs — An assessment of the capability of the software package to model a
Crump weir and broad crested weir.

Test H:  Rules (Pumps and Gates) — An assessment of the capability of the software
package to implement a rule based methodology to simulate the operation of hydraulic
structures.

Test I: Side Spill — An assessment of the capability of the software package to model
flow over an embankment (side spill).

Test K:  Culverts — An assessment of the capability of the software package to model
unsteady fluid flow in a circular culvert and the changes from free surface open channel flow
to fully pressurised pipe flow.

Test O:  Outfalls — An assessment of the capability of the software package to model
flapped outfalls that are influenced by both tidal and fluvial boundary conditions.

3.4 Reproducibility

Reproducibility has been tested by a series of comparison tests i.e. numerical results have
been compared with experimental or real world datasets, as follows:

Test J: Bridges — An assessment of the ability of each software package to model an
Arch Bridge (Part A) and a US BPR Bridge (Part B) under steady boundary conditions and
reproduce the flows as observed in experimental work.

Test L:  Contractions and Expansions — An assessment of the ability of the software
package to replicate the behaviour of a surge wave, caused by the sudden collapse of a large
body of water, in a channel with a local constriction and expansion and compare the
numerical results against laboratory results.

Note that three other tests, namely Tests G, M and N, were initially conceived as part of the
project, but were omitted due to the need for further refinement and development.

3.5 Adaptability, form and function

A software package may excel at some or all of the above-mentioned tests, however without
the ability to be adaptable or to have suitable form and function the user will potentially be
hindered in its use. Any such assessment must, however, be subjective as users have
different levels of experience and technical knowledge. Within this project only a limited
assessment of on-line help and technical support, and error reporting and trapping has been
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included. Other factors that affect usability, but which are beyond the scope of this project,
include:

Data management

Data import and export

Flexibility to incorporate user-defined controls/structures
Integration with other modelling software/tools (including GIS)
Principal outputs of the project

3.6 Test specifications

Specifications for all twelve tests of hydrodynamic river models were prepared as stand-alone
documents for use by future testers, with the results reported separately. All these

specifications have been placed on the webpages of the Engineering Theme of the Joint Defra
/ Environment Agency R&D Programme at www.environment-agency.gov.uk/floodresearch.

3.7 Datasets

Data files have been prepared for each test in an appropriate form for each of the three
software packages (where possible). These files have also been placed on the Joint Defra /
Environment Agency R&D Programme webpages at www.environment-
agency.gov.uk/floodresearch.

3.8 Results of the R&D Project

The results of the testing have identified the capabilities of the three software packages for a
given set of prescribed modelling scenarios. In addition the project has identified where the
software packages have very similar or diverse performances, and in some instances where
their application should be considered with caution.

However, most of the tests could be completed with reasonable satisfaction by all three
model packages. The results of the testing were passed to the vendors for their comments,
and in certain cases the report has been modified as a result of their comments. Detailed
comments are written up in the test results.

A key finding, common across many tests, was the need to be aware of the potential problems
in using default values of various coefficients and parameters in the model. In many cases it

was found that the default parameters were inappropriate, although guidance on when to alter
the default — and to what value - was often lacking.

3.9 Use of R&D outputs

It is intended that by providing the above information others will be able to carry out these
tests, for one or more of the following purposes:
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e By novice modellers as a training exercise
e By vendors with updates of the packages tested
¢ By other software houses to test their products against those already tested

The test specifications and test results are intended to be a supplementary resource for Defra
and Agency staff, research contractors and consultants, academics and students for assessing
the applicability and performance of river modelling software packages against defined best
practice for their own modelling requirements.

If tests for upgraded or new packages are carried out appropriately, and have been
independently verified, then the Agency will consider also placing those results on the
website.

Since the commencement of this R&D study, the software packages that have been tested
have had subsequent releases. The developers of the software packages have provided details
of these releases and supporting information in Appendix A. The responses presented in
Appendix A, are those received direct from the developers of the respective software
packages with out any editorial change.

It is the opinion of the authors that some of the new updates stated by the developers are not
new and that they were available in the test versions of the software. This is particularly the
case for HEC-RAS. Furthermore, in the response for ISIS, statements are made about the
InfoWorks RS user interface (UI). In the opinion of the authors this is an alternative UI to the
ISIS numerical engine/software which was not available at the commencement of this study.
If it had been available then it would not have been part of the testing as it is currently not
supported by the Agency.
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4 RECOMMENDATIONS FOR FUTURE R&D

Applying the benchmarking process enables the Environment Agency and others, particularly
other Operating Authorities, to identify and apply best practice in the use and application of
hydraulic modelling and as such should be considered as an ongoing and evolutionary
process.

The specifications need to be enhanced and expanded in order to enable benchmarking of
software as improvements and capabilities are made, and so as to consider more complex
hydraulic issues and real-life modelling problems that are relevant to river management. This
typically includes the following:

e hydraulic issues associated with planform (i.e. confluences, split flows and bends);

e use of hybrid 1D/2D, quasi-2D or 2D models (i.e. higher dimension models) for
enhanced floodplain modelling (inundation modelling / flood spreading);

e Jlogical rules (i.e. structure operation);

e hydrological boundaries (i.e. groundwater flow, evapotranspiration, evaporation, FEH
inputs etc.);

e use of XML as a language for common data format; and

o cffectiveness of water quality and sediment transport modules in hydrodynamic
models.

In order to achieve the above, suitable field data will be needed so as to enable qualitative and
quantitative benchmarking.

From undertaking the benchmarking study, a number of issues arose which were outside the
scope of the project, but which the project team felt worthy further of investigation, in order
to improve the accuracy of the hydrodynamic river modelling. These include the following:

e how packages handle interpolation — when it is needed, and what intervention by the
modeller is required,

e whether the default weighting factors are acceptable, and under what circumstances
they should be altered;

e use and relevance of the Courant number and appropriate time-step intervals;

e modelling of junctions - two methods can be used (water level or energy level
balance), but it is not clear which is the more appropriate in different junction
configurations. It may be necessary to carry out model or field tests to provide clear
guidance;

e incorporation of new conveyance formulations, such as the new Conveyance
Estimation System (CES) produced through the associated R&D Project ‘Reducing
uncertainty in river flood conveyance’. This may also involve guidance on preparing
and using conveyance tables; and

e incorporation of new afflux formulations, such as the forthcoming Afflux Estimation
System (AES) being produced through the associated R&D Project ‘Hydraulic
performance of river bridges and other structures at high flows’
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The respective technical reports (W5-105/TR2 A to O) on each of the tests undertaken as part
of this study provides an expanded comment on recommendations for future R&D and
improvements to the modelling software tested.
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APPENDIX A SOFTWARE UPDATES

The responses presented in this Appendix are those received direct from the developers of the
respective software packages without any editorial change. They record updates to the

following versions that were used for testing.

Software  Version

ISIS User Interface: 2.0 (13/01/01)
Flow Engine: 5.0.1 (27/06/01)

MIKEI11 User Interface: Build 5-052 (2001b)
Flow Engine: 5.0.5.5

HEC-RAS User Interface: 3.1.0 (Beta) (03/02)
Pre-processor: 3.1.0 (Beta) (03/02)

Steady Flow Engine:  3.1.0 (Beta) (03/02)
Unsteady Flow Engine: 3.1.0 (Beta) (03/02)
Post-processor: 3.1.0 (Beta) (03/02)

Developer
Halcrow /
Wallingford Software

DHI Water and
Environment

US Corps of Engineers

It is the opinion of the authors that some of the new updates stated by the developers are not
new and that they were available in the test versions of the software. This is particularly the
case for HEC-RAS. Furthermore, in the response for ISIS, statements are made about the
InfoWorks RS user interface (UI). In the opinion of the authors this is an alternative UI to the
ISIS numerical engine/software which was not available at the commencement of this study.
If it had been available then it would not have been part of the testing as it is currently not

supported by the Agency.
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Summary of Latest Revisions and Improvements to the
River Modelling Software Packages used for Testing and Analysis

Section 1

within the Benchmarking Study

Please complete S2ctions 3 through to 7 of this form according to the guidance notas
provided. Do not change page manging, increase the size of the boxes or the overll
langth of the form. Only use Times Mew Foman font with font size 12,

Section 2

Wersion of the developars software used during the Benchmarking Stady.

Developer Software Package Version Release Date

Halcrow / I51S

Wallingford Software | (user interface) L0 30152001
{flow enging) 50.1 27006 2001

Section 3

Please highlight all subsaquent e lkases of any part of the software package and the
coresponding rlease daies in the boxes below, starting with the most recant.

Software Packape Element Version Numbser Release Date
(l.e. user interface, flow engine )

InfoWaorks ES Uszar Interface 30 July 2003
Flow Engina 3.2

ISIS User Interface 212 April 2003
Flow Engina 3.2

Info'Waorks BS Usar Interface 4.5 Oictober 2002
Flow Engina 3l

ISIS User Interface (LI 2l April 2002
Flow Engina 3.1

Paga | of 6




Section 4

Using the space provided below and NO MORE please summarise the most
significant revisions and improvements that have been made/included in the softwire
releases named in Section 2 Do not include changes / revisions / improvements which
are to be included in subsequent releases (including beta) of the software as section 6
provide: you with the opportunity to mention these.

Changes. revisions and improvements may relate to amy par of the software such as
the graphical user interface (GUI), the numencal flow enginas, software functionality
(Le. new structures, proceduras eic.) and the data pre and post procassors.

Your response MUST be limited to the space provided on pages 2 to 3 of this form.
Pleasz include any screen dumps, schematics or illustrations a8 appropriate, to support
your text.

| Summary of revisions and improvements: _
The major rvisions since 15315 version 2.00UT v ver=ion 2.0, Flow Enging version
300 are summarised by releass varsion as follows,

InfoWorks ES version 5.0 (Flow Engine version 3.2)

Improved Network Object Creation - Info'Works inchudes facilities for rapidly
adding nodes and links to the GeoPlan View without having to name each object or
view the object property sheat.

Editable (15 Laver Information - You can now edit data in extemal GIS laver:
that you have loaded onto the GeoPlan View,

Adjusting Replay Speed - You can adjust the time delay between timesteps when
replaying simulations. The time delay is applied before redrawing the open network
vigws for the next timestep.

Improved Hyperlinks - Hvperinks on Master Database Tree Objects, You can
now use hyperinks on master database tree objects in the same way &s you cian on
objects in your networks. This means that you cin link to extemal files or internat
addra:zzas directly from any item in the database,

ESRI Archap Support - InfoWorks now includes support for ESEI A cMap,
which forms part of the new ArcView vE You can launch ArcMap from within
InfoWorks and carry out &1l the operations you can with ArcView vi.

HTML Format Log Files - Many of the log file: produced by
@@@APPPNAME® & @ are now displaved in HTML format. HTML provides far
mome scope for displaying the data in & structured way.

Validation - Network validation has been improved to include link and node overlay
checking. If & link or node is effectively hidden on the GeoPlan View because itis
completely overdayad by another link or node, then network validation will now
wam you that this situation exists, User Defined Validation using SQL Comparison
Based on Selecrion The entire mechanism of companng version controlled items has
been improved. A new feature introduced in this version is the ability to compare
just a slection of ohjects in & netwaork

Master Database Tree Improvements — Sorfing Y oU Can 2010 it2ms in the mastar
databasze trea in a number of ways: to make iteasier to find the dara vou want. The
sort options are 1D, Name, Date and User. Find Checked O Objects You can
automatically open up all branches of your master database tree to show all version
controlled items that are checked out

Improved Polygon and Polvline Editing - You can now choose whether you want
ediling points in polygons or polylines o snap together when placed at the same

Page Zof 6



point. Snapped editing points can then be moved &s if they are one point.

Previously, snapping was always engbled. This made it difficult sometimes, to move
or delete points independently if they weme snapped to another point.

3D Terrain View - The 3D Terrain View allow: you to view the ground surface of &
network that has a ground mode] loaded on it GaoPlan View,

MNew Groundmode] functionality, including the ghility to create & TIN Ground
Modeal from a number of differant data sources. Converting Grid ro TIN Formar
Comverting Raw Dara ro TIN Formar. You can credte a new TIN ground model
from & vanety of data sources, including: network data from cross sactions and spills
another TIN ground model; & Grid ground model; Maplnfo MIF files containing
point data; ESEI Shape files: Text files. Thinning TIN Dara You cin eduoce the size
of a TIN Ground Model by mmoving a parcentage of the points that it contains. Hil
Shading You can use hill shading to emphasise the contours of & ground model
displaved on the GeoPlan View. Hill shading simulates & light source (the sun)
which you can point towards your model: Grid Performance Improvement The data
for @ Grid ground model is now stored in files insiead of inside the master database.
Mew Network Ohject Types - InfoWorks ES includes two new boundary object
tvpes. Rainfall Evaporation Bowndary & Normmal/Crvical Depth Boundary (328
I515 v2.2 for description)

Engineering Validation - InfoWorks now implements an additional level of
vilidation for network data called Engineening Validation. Standand network
validation mainly checks for data that will cause the calculation enging to fail.
Engineering Validation allows vou to check for data that falls outside sensible
bounds. or simply makes no sense from an engineering point of view.,

The available checks ame fixed. You can set your own limits for these checks, assign
them & priority level. or decide toignore them complately.

Cross Sections - There ae several improve ments when working with cross sections.
Drisplaving Cross Section Direction You can add arrows to each cross section on the
GeoPlan View to show the effective direction of the cross s2ction. Showing Level
from the Ground Mode! You can display ground model levels at a cross saction on
the object property sheet as long & & ground model is loaded on the GeoPlan View.
Missing values, or values that are significantly different from the model. are shown
on the grid with & coloured border. Koraring Secrions. InfoWorks now provides a
tool to help you do this. Cross Secrion Interpolarion InfoWorks includes tools for
cregting new cross s2ctions by interpolation between existing cross sections. You
Ccan: credte & single infarpolaied saction at & specific point between two existing
sactions: cleale aseries of interpolated sections at intervals along an existing sub-
reach. The tools credte a new section by generating x.y points to allow ink rpolation
betwean the x.y points on the existing sections. Highlighr Currently Viewed Cross
Secrion When viewing crois sections, you now have the option to highlight the
cureently viewed cross section on the GeoPlan View. This means that when you step
through adjacent cross sections. you can easily see which cross saction you are
curently viewing. fmproved Cross Section Comparison Y00 Can COMpare cross
sactions with one or more adjacent sections, or with another saction anywheare in the
mode 1

Generating Flood Depth Grids - You can now generate grids of flood depth data at
any point in the flood mapping model. This featue iz in addition to the existing
graphing functionality

Improved Simulation Comparison - You can now compare simulations that use
networks that have changad. In the pastyou couldn't compare simulations if any
network objects had been added or deleted, or had their names changed. Now,
simulation comparizon will continue to work normally. Any objects that exist in ona
natwork but not the othar are sumply 1enorad for the comparison.




Colour fﬂding of Sinmilation Resulls - The simulation icons are colour coded to
provide information on the outcome of the simulation. Colour coding has been
extended and ther are now six colours usad to help you see the status of each
simulation.

Volume Balance Report - InfoWorks allows you to generaie @ volume balance
report detailing the approximate volume of water in a sub-reach. The report dlso
include: Cumulative Inflow and Cumulative Outflow data :0 vou can make
volome balance compansons. By defanlt. InfoWorks generate: volume balance
information for the star and end time: of the simulation. Howevar, vou can chooss
to generate volume balance data at intervals dunng the simulation if you want.
DM Hydrograph on Property Sheet - You can now view the PDM Hydrograph
in both grid and graphical form on the PDM Boundary property sheat.

Velocity Profile Reports - The Velocity Profile Report provides a detailed
breakdown of Saction Flow and Section Bulk Velocity for one or mare salactad
cross sactions, These values ae provided at each timestep for the section &s a whole,
and for each individual panel that makes up the section.

ISIS v2.2 (U version 2.1, Flow Engine version 5.2):

Mew lateral inflow unit introduced so that an inflow boundary hydrograph.
hydrological boundary unit or a rainfall boundary can be applied to any number of
recerving river or ieservoir units. The method allows for varighle weighting of
inflow hydmographs, or distribution proportional to reach length, or by surface aea
in the caze of a rainfall boundary.

Mew rainfall'evaporation boundary by which the modeller can spacify & time senes
of rainfall and/or evaporation and/or infiltration to apply across the surface (or
specified ared) of & res2voir or nver unit.

Mew Mormal/Critical downstream boundary unit where the modeller can apply
nomal depth or critical depth at & downstream boundary, removing the nead to
explicitly calculate a finite rating relationship.

Mew breach unit introduced, which allows for a ime-varyving breach to be appliad to
an existing spill umit.

Easy conversion from an eight-charicier node label model to a twelve-character
node libel model. Although each has been independently compatible with each
version of 1515 since the |2-characier node label: were introduced, the two could not
be easily merged. This conversion utility facilitates this.

Flow engine 15 now compiled in &8 FORTRAN 95 compiler which has rsulted in
spead improvements and a new, improved design of the min-time graphics.
Low-flow wavespead smoothing available with Moskingum routing units.

Loss calculations can now apply to either total head or static head in the calvert
inlet/outlet lois units ( previously used static head only ).

Multiple simulations using the same data file are now allowed.

Parh names of SIS files are no longer mestricted to [20 characters.

Event data files (= iad) can be edited from the UL

Saction data can now be inserted on pasting (s opposad to overwrittzn, as
previously] in the UL

MrSID laver files now supported in the GIS Visudhser.

Search path for layer fikes not found by the GIS Visualiser introduced.
MUSK-RSEC routing unit now generates a correct Q-H relationship.

Fesarvoir umts no longer add volume during pseudo-timestaps at the beginning of
an unsiady mn.

Modular hmit field rinstated on spill property form.

Warning mesiacing on closing the form if the form has changed now fully
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implementzd.
Importing & unit with a duplicae node labael no longer necassary renames it.

ISIS version 2.1 (UT version 2.1, Flow Engine version 5.1

Maw visualizer introduced with the ghility to display background layers, improved
pan and zoom functionality, directly editgble coordinate display window.

Mew mn forms interface introdocad, including saveable min parametars, batch min
facility, “plug-in” boundary and moveghle structurs units, snapshot outpur files,
usar-definable wsults and initial conditions file names, run history log file and
time/date facility.

Probable maximum flood capability introduced into the FEH hydrological boundary
unit.

Channel and miervoir volumes calculated.

Mumber of data pairs in boundary units and length of logical mle sirings increasad.
Coordinate axtraction facility from :ection data into visualizer introdocad.

Tabular postprocessor parameter file now saveable.

Urility to convert Microdrainage hydrograph output files into ISIS hydrograph input
umnit.

Oiption to ramove superfluowns data from nver and spill ssctions improved.

Division by zero tared) check introduced so that zero wetted aea now implies zero
velocity.

Bug fix for rectangular or sprung-arch conduits followed by a replicate unit.

Direct (steady) method now applies flow values in the inteor sections of
Muskingum routing reaches.

Section 5

Using the space provided below please make reference to any websites, published
matarial or other sources of information (La. & point of contact) which can be accessad
to obtain more detailed information on the changes highlighted in S2ctions 3 and 4.

Contact Details
Wehaita:

WWW isis-softwar.couk
Emuail;
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Section &

Using the space provided below please list any improvements to the software that you
are curently working on or have future plans for and give timescales for their releasa.

[The following are &ll planned for implementation in the next e lease of ISIS (v2.3)
scheduled for April 2006:

Measumes taken to improve the resolution of bridge s2ction data a3 highlighted by the
Benchmarking study.

Implementation of the new Conveyance Estimation System for estimating conveyance
in natural channels.

Wind shear stmes: term added to the St Venant equations.

Optimal Storm Duration tool for FEH hydrology introducad.

Increased number of output varigbles available to the modeller, such as wetied
perimeater, ared. volume, structure velocity.

Further user-sele ctable options to improve mobusimess. such as simplifving t2rms in
the 5t Venant equations at low depth and performing enforced matrix refactonsation
at regular intervals.

Most array variables within the 1515 Flow engine now stored as FORTEAN 95
dynamic array s, therefore e moving many of the constraints regarding data size, and
dlio making the engine mn momr efficiently.

“Warm-up” start option available.

Fainfall boundaries may apply directly to rivers or eservoirs, without the need to be
connected via a laeral inflow unit.

Within the ensuing yedr, an updating/forecasting mechanism based on dligning
simulaed and measured data will be introduced for real-time forecasting purposas.

In addition to the above enahncements new tools for automated model building,
import and export frometo AutoC AD and statistical anglysis of results will be come
available in InfoWorks RS v3.3, scheduled for release during July 2004

Section 7

Please add any further comments with re gard to the software package and the changes
highlighted which you feel have not been addressad in this form.

Form complated by : Tyrone Parkinson & Konrad Adams. ...
{]ntehalfcuf Halcrow E:Wallmgfnrdsnma.re RPN I W 1 1 11
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Summary of Latest Revisions and Improvements to the
River Modelling Software Packapes used for Testing and Analysis
within the Benchmarking Study

Section 1

Please complete Sactions 3 through to 7 of this form according to the guidance notes
provided. Do not change page margins, increqse the size of the boxes or the overall
lznath of the formy. Cnly uie Time: New Roman font with font size 12,

Section 2

Wersion of the developers software used duning the Benchmarking Study.

Dhev el oper Software Packape Version Release Date
DHI Water and MIEEILI
Environment (user interfaca) Build 5032 2001 b
(flow enmne) 3053
Section 3

Pleaze highlight all subsequant eleases of any part of the software package and the
starting with the most racent.

coresponding release dates in the boxes balow,

Software Package Element Version Number Release Date
ii.e. user interface, flow engine)

et interface and flow engine 20N3D Oct 2003
ser interface and flow engine 2003 May 2003
Tser interface and flow engine 202D Nov 2002
sar interface and flow engine 2002 Aug 2002
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Section 4

1sing the space provided below and NO MORE please summarise the most
sipnificant revisions and improvements that have bean made/included in the software
relegsas namad in s2ction 2 Do not include changas / revisions / improvements which
ara to ba included in subsaquent releases (including beta) of the software as saction 6
providas you with the opporunity o mention thasa.

Changes, mvisions and improvements may relate to any part of the software such as
the praphical user interface (GUD, the numencal flow engines, software functionality
(i.2. new structures, procadures etc.) and the data pre and post procassors,

Y our responsa MUST be limited to the space provided on pages 2 to 5 of this form.
Plaasz include any scieen dumps, schematics or illusiritions &8 appropriie, o support
¥our texe.

Summary of revisions and improvements:

VERSION 300320035

Boundary Editor

A new and complately e-designed boundary editor has eplaced the previows
warsion The boundary editor is no longar divided into HDVADYST tzb pageas, but all
ara integrated into &n imelligent single page editor. which provide: efficient data
antry featum: and & nomber of usaful new boundary types. The new boundary
aditor allows any timeseries to be scaled and distributed along a river reach, which is
useful for cabchment inflows. C)-h boundaries can &lso be automaticall y penerated
basad on & Manning formulation (using cross section data) or assuming critical flow
conditions.

Cross Section Editor

The aditor now gllows the usar 10 tag a cross :action, and subsaquently to parform
actions on all or s2lectad cross sactions, including plotting. deleting, copying,
processing, exporting etc. A new feature allowing for plotting multiple cross
sactions on screen, printer or metafilas is available.

MNetwork Editor

¢ A new feature for automatic re-calculation of C¢h rlations in all weirs, culverts
and links channels has been added.

# Background images now include JPEG and ArcView Shape files. The feature for
loading and managing backeround images 13 now similar that used elsewher in
MIKE Zearo.

* Oincg loaded a3 a backpround. the information in & Shape file can be usad to
duto-ganarate points and MIEKE 11 river branches.

HI» Editor! Engine

Theenergy equation is now available as an option for steady state calculations. This
makes it possible to camy out steady state calculations compatible with the HEC-
FAS steady state analysis,

Woater Quality nsing ECOLab
The pravious water guality modules (WOVELU/HM) have baen replaced by a
modelling tool called ECO Lab, This iz a peneric tool working with MIKE |1,
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MIKE 21 and MIKE 3. ECO Lab allows the user to define their own water models
[COMPONENts, procassas, &c) or o use ong of the pre-definad waker quality modals
provided by DHIL Ther are a range of pre-defined maodels (or templates) avalable
coresponding ro the WOVELU/HM modulas previously available,

Simulation Editor/Engine

An adaptive timesiap has bean introduced, which will antomatically adjust to a
number of usar defined conditions, such as the rate of changs of houndary conditions
andor simolated water lavals and discharges as well as the Courant number. The
timatap can alzo be pre-spacifiad by the user in tabular format

Flow Engine

An alternative option for the suppression of the convective acceleration i2rm in the
momentum eguation has bagn added. Howeavear, the old option 15 usad as defanlt. To
aciivale the alternative option use the switch called
ALTERNATIVE_CONV_SUPPR_FOR_FULLY_DYNAMIC in the MIKE11.INI
file. The alte mative option improves stability in particalar at transitions from steap
to flat slopas and vice versa. However, the simulated watar levels and discharges do
change &nd care should be taken when applying thiz option on & modal which is
almeady calibratad,

VERSION 200220025

MIKE Flood.

This is a unique modelling system that couples the MIEE 11 and MIEE 21, for
flooding and storm surge analy:is. MIEE FLOOD makas it feasible to model flood
plains and coastal zones in 2D, while at the same time modelling the river system in
I D. This dlso makes it possible w put computational ffort into modalling areas of
special interest in greater detail with 2D while using the less computationally heavy
D modeal in athar areas,

The coupling to MIKE 21 adds to the existing possibilitias for coupling. This also
include s MOUSE and MIEE SHE which are DHI: modelling systems for pipad
networks and sub-surface flows (unsaturated flow and ground watzr),

Pumps

Through the structure operation module simulition of pumps has been available
singe version 2000, However, to facilitate simulation of paomps in the standard HD
module and to allow for quick and easy specification of pamps. & naw featue
dedicated to modeling pumps has bean developed. With this feature you can model
pumps in differant l2vels of darail. The approacheas range from specifying just & start
level. a stop level and a pump rate to more complex levels including specification of
the pump acceleration and deceleration times, & pump head-dizcharge curve and an
outlat level. The latter is wsad to automatically switch betwean drownad and fres
flow &t the ourlat.

User Written Code Module

With this module & user can program his own flow calculation routines if the
structure rypes available in MIKE [1 do not cover the present needs. This conld be
for example the mrelease from a esarvoir being regulated according o & set of very
specific and local operation rules, With the UWC module a user can write his own
source code and compile it into @ DLL which MIEE 11 calls initially and at each
time step foreach UWC structure, The information passad from MIKE 1] to the
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usar written code allows for accessing & large range of MIKE [ 1 state v ariables such
as water level. discharge. volume, area, velocity etc in any grid point. DHI has
davalopad UWC for & number of unusual structurs types, including flap oates whera
the mass, rest angle and buoyancy of the gate is taken into gccount.

MIKE 12

Using & two-laver approgch MIKE 12 simulates density stratification as & msult of &
significant vertical variation in temperatare or salinity. This module was pravionsly
dvailable in the former generarion of MIKE [1 and thus the computational procedurs
iz well proven and has been applied on & number of rservoirs and estuaries. MIKE
12 provides a valuzhle alternative to the full 20 vertical solution technique appliad
in the MIKE Re:2rvoir modula

Flood Estimation Handbook

The Flood Eztimation Handbook was introduced in the UK in 1999 by Cante of
Environment and Hydmology (CEH) to replace the previous Flood Studizs Beport
(F5E) methods for flood estimation in the UK. The MIEE 11 FEH maodule is an
implementarion of the rainfall-runoff proceduras defined within Vol. 4 of FEH. The
FEH module reads catchment descriptor data from the FEH CD-ROM. and allows
the user to compute T-year, PMF and obszrved events for any number of catchments
simulranaously. The esults are genaraed as MIKE Zero result files which can ba
applied as point inflows to MIKE L1 or scaled and distributed along 4 river reach
using the new boundary editor.
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Section 5

Using the space provided balow please make reference to any websites, publishad
muterial or other sources of information (i.e. a point of contact) which can be gocessad
to obtain more derdiled information on the changes highlighted in Sections 3 and 4.

Wab zita for DHI Software Prodoct: htpwww, dhisoftwas . com

Point of contact: software @dhi.dk




Section &

Using the space provided below please list any improvements to the software thar you
dre currently working on or have fuire plans for and give timescales for their release.

ArciIS Integration

The add-on GIS tools which MIKE 11 offers as ArcView 32X Extensions are being
re-designed and =-developed within ArcGIS &9, This includes 1) MIKE 11 GIS for
Cross saction extraction and flood map peneration (to be releasad later in 2004) 2)
MIKE Flood Warch for real-time flood forecasting ( already releasad)

Usability

A sipnificant portion of the devalopment affort to be spant in 2004 will go towards
improving the usability of the software. Newcomers will gat started quicker and
expenenced users will carry out their modelling projects more efficiently.

Coupling to other DHI models

The ability to dynamically couple MIKE [ 1 to other DHI software products has been
& priority at DHI for some years. In 2004 MIEE Flood (which is the combination of
MIEKE [1 and MIEE 21} will be further developed to provide additional options for
the coupling and to improve the graphical usar intarface.

Section 7

Please add any further comments with re gard to the software package and the changes
highlighted which you feel have not been addressed in this form.

Monea

Form completed by:  Morten BUNEg... ..o
On behalf of: DHI Water & Environment................o.....o(Company)
Drae: AU March 2004, .
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Summary of Latest Revisions and Improvements to the
Eiver Modelling Software Packages used for Testing and Analysis
within the Benchmarking Study

Section 1

Please complete S2ctions 3 through to 7 of this form according to the puidance notas
provided. Do not change page manging, increase the size of the boxes or the overall
langth of the form. Only use Times Mew Foman font with font size 12,

Section 2

Wersion of the developars software used during the Benchmarking Study.

Developer Software Packave Version Release Date

5 Corps of HEC-BAS

Enginears (Usar Interface ) 3. L0 (Beta) 03/02)
(Pre-procassor) 3 L0 Beta) 0302)
(Sady Flow Enging) 3 LO(Beta) 03/02)
(Unstzady Flow Enging) J L0 Beata) 03/02)
(Post-proe ssor) J. L0 (Beta) 03/02)

Section 3

Pleasze highlight all subsequant r2leaszs of any part of the software package and the
coresponding rlease daies in the boxes below, starting with the most recant.

Software Package Elemment Version Number Release Date
(l.e. user interface, flow engine )

HEC-RAS L1 (03/03)
(Uszar Int2rfaca) EAN (03/403)
(Pre-processor) EAN (053403)
(Steady Flow Engine) 1Ll (0503
(Unsteady Flow Enging) ENN (0503)
(Post-procassar] EAN (03/403)
HEC-RAS XLO (11402)
(Usar Inteface) XLaO (11402
[Pr-procassor) XLO (11402
(Steady Flow Enging) LLO [11402)
(Unsteady Flow Engine) XLaO (11402
[Post-procassor) XLO (11402
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Section 4

Using the space provided below and N0 MORE please summarise the most
significant revistons and improvements that have been madefinclnded inthe soffiwam
releases named in Section 2. Do pot include changes [ revistons [ improve ments which
are to be included in subsequent releases (including bera) of the software as section §
provides you with the opporiunity to mention these,

Changes, revisions and improve ments may relate to any part of the software such as
the graphical user interface (GULY, the numencal flow engines, software functionality
{Le new stpactures, procedures eic. ) and the data pre and post processors,

Your esponse MUST be limited to the space provided on pages 2 to 5 of this form
Flease include any screen dumps, schematics or illustrations as appropriate, to SUpport
your text.

Summeary of revistons and improvems nis:

Mew Linsteady Flow Routing Features
L. Dam Break Analysis — HEC-FAS can now perform a Dam Breaching

analysis. The user enters infommation about the size and dime nsions of the breach,
as well s how long it will take to form. The software will then perform unsteady
flow pouting of the flood wave through the breach and on down stream.

z, Levee Breaching —The user models a levee as a laeral structure in HEC-
EAS, They canthen define the location, size, shape, and time for the breach. The
breached flow can go into & sterage area, or i can be conpected to another river
reach.

3. Mixed Flow Regime For Unsteady Flow — HEC-EAS can now perform
mixed flow regime (subcritical to supercritical, as well as hydravlic jumps)
caleulations during an unsteady flow o

4, Pump Stations — HEC-EAS now has the capability to model pump stations,
The wser can attach a pump station to a storage area or a river reach. Each pump
station can have up to 10 non- identical pump growps, for which a different pump
efficiency curve (head versus flow ) can be entered  Each pump group can bhave up
to ten identical pumps (same pump effictency curve ). However, every pump can
hiave a different on and off trigger e levation,

5. Mavigation Dams — This feature will opliimize gate seitings for a navigation
dam in order to maintain an wpstream waker surface within a specified range.

G, Culvert Flap Gates — This feature allows the user to purt a flap gae on a
culvert thar is defined as part of a laeral structure. The flap gate can be set to allow
water bo only flow inone direction through the culvert.

7. Floodway Encroachments — Floodway encroachments can now be anabrred
during an unseady flow simulation,

£, Mew Flow Data and Boundary Conditions Featumes — Several new
feature s have been added to the Unsteady Flow Data editor. The following is a list
of thase feaniras:

- Additional rules forcontrolling gates. Mew features were added to the
current “elevaton controlled gate™ option.

- Internal River Station Initial Stages: allows the wser to set & water surface at
amy river statton for the initial conditons.

- Mininum Flow and Flow Ratio Table: This option allows the user to
specify a minimum flow for amy of the flow by drograph boundary conditions being
used in the simunlatdon Additionally, there t= an option o enter a ratio that will be
multiplied by every ordinate in a flow hydrograph boundary condition.
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- Dhsarved (Measured) Data: Two new options have been added, High Water
Marks and measure Rating Curves (mean cune and measued points can be
enered). When high water marks are entered, they will show up on the profile plots
as well as the cross section plots. When entering measured rating curves, the user-
entered mean curve and measured points will show wp on the rating curve plots,
along with the computed valves.

9@ Initial Conditions Flow Optimization — This option allows the user to
direct the program to try to optimize the flow ar junctions and lateral structures for
the calculation of the inital conditions

14 Log Fike Output — The Log File Output for Unsteady flow calculations has
been dramatcally improved

Mew Geometric Data Features

L. Improved Backgronmd Map Viewing for River System Schematic — We
have changad the background mapping and imaging capability within the gecmetric
editor to allow for a wider range of image types.

2. Mew Terminology for Inline and Lateral Straciure s, as well a3 Storage
MApen Connections — Previously in version 3.0, we used the terms “Inline
Weir'Spillway”, “Lateral Wetr'Spillway”, and “Hydmulic Connections”. These
terms have been changed to more genernc names in ander to account for the fact that
wie mow allow for o wider range of hydravlic feames mw b combined at each of
these structure types. The new names, and their use are described below:

-Inlime Strocture: Can be wsed to model a by dravlic structure that crosses
the main stream. This structure can have gated spillways, as well az a free flowing
overflow wetrs/spilbs ays.

-Lateral Structure: Can be vsed to mode] a hydraulic stoacture that is
lateral {parallel) to the main river. This type of struciue can emaove flow from the
mver, of bring flow toto the mver. A laeral stuctae can b2 connected to a Storage
Apea or to another river each. Lateral structures can conrain gaed spillways,
culvers, free flowing overflow weirsd spilbsays, and user-defined diversion mating
CUrVes,

-Storage Area Connections: Storage area connections allow the userto
model the ransitton of flow from one storage area to another. This option allow s the
wser to define a lydraulic stoacture wsing a free flowing welr, weir and gated
spillways, weir and cubveris, or a simple linear routing option.

3. Improved Interface to GIS [ GeoRAS - The interface for eading and
writing information from and to a GIS using GeoBAS has been improved.

4, Flow and Seasonal Houghness Factors Stored in Geometry — Previouwsly,
when a user defined a flow versus roughness or seasonal roughness change, the
information was stored as part of the Flan file. This capabilicy allowed a modeller o
make changes to the roughness without re-running the geometric pre-processor (this
is a common need i eal-time forecasting). However, it is ecognized that these
changes may also be appropriate as permanent valves that should always be appled
to the geometry data. Ther fore, we have added the same feanimes directly into the
genmeric data editor.

5. Improved Display of Information on The River System Schematic — We
have added the ability to highlight in ed the cument active node {cross section,
bridge, culvert, by dranlic strucoame, eic. ). Additionally, 2 red ciecle is drawn around
it in arder to make it easy to find on the schematic.

i, Mew Data Editing Tahles For Geometric Editor — The following data
editor tables have been added to the geometnic editor funder the Tables menn har), to
allow easier editing of multple locatons and global information: Levee Elevations;
Mode Descriptions; Picture File Associations; Weir and Gate Coe [Ticients; and
HTAB Interpal Boundaries (Geometric Pre-processar).
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T. Mew Deata Manipulation Tools For Geometric Editor — The following is a
list of the pew peometmc edior tools that have been added: View mach connectvity
Damm adjustment; Fix overlapping ineffective aras; GIS coordinares manipulation;
Reach order for compurations; and Find loops in fiver system schematic.

L. Uniform Flow Compuatations — For a selecited cross section, any of the
parameters of Manning' s equation can be computed, when the other parameters are
input by the user. For example, if the user wishes to know the discharge, the slope
and water surface elevaiton must be entered along with the existing cross seciion,
and the discharge will be sobved. A number of different ronghness analysis
techniques can be used, including Manning, Smickler, Keulegan, Limerinos,
Brownlie, and the 5C5 Grass Curves,

2, Stable Channel Design— This function can be used to determine the channel
geomeiry and charactensiics needed to achieve channel stability af & given cross
section. The user has the choice of using Copeland’s method, Regime method, or
Tractive Force method

3. Sediment Transport Capacity— The sediment transport capacity ar any
existing cross section can be determined using this fearure. Six transport methods
are available, which include Acke rs-White, Engelund-Hanse n, Lavrsen, heyer-Feter
Milker, Toffalati, and Yang.

Help System and Manuals

L. Mew Help System — The HEC-RAS help system has been updaed o reflact
the new documentation and featues added to the software. User's can activate the
help system from any of the HEC-EAS windows,

2, Mew Manuals Online - All three HEC-FAS manmals {1ser’ s, Hydravlic
Reference, and Applications Guide), have been updated and put into PDF format.
These manuvals can now be viewed from within the HEC-RAS sofoware by selecting
one of the three manuals from the Help menu on the main HEC-EAS window.

1. Custom Help Files - Usars can add a file link to the main RAS help menu
bar by adding a file to the \Program Fiks\HECWBAS diectory thar stars with
“RasHelp ". Forexample, 2 help file in Spanish can be added with a file labeled:
"RasHelp_Spanish Glossary. hlp” (it is up to the user to create this help file). Other
file types can also be added, for example: “.xt”, “.doc”, “.x1s", emc.

Lraphical and Tabular Chui put

L. Cross-Section Plots — New animate, record, and picture buttons have been
added o the cross-section plot.

2, Profile Plot — New burtons have been added to this plot to make it more
comvenient to select nver eaches and which profiles to plot. Addirionally, burtons
for animating the plot, ecording an AVI movie of the animation, and reloading the
dafa from a pew run have been added

1. Rating Curve Plot — The animate, record AV, and picture buttons have
been added to this plot as described above.

4, Hydrograph Plots — The following new featumes have been added to the
hydrograph plotting capability:

-Hydrograph Statistics — A window has been added to the upper right hand
corner of the plot window to display statistics about the computed flow and stage
hydrographs, as well a5 any observed dara at this location.

-Calibration Aids — Tabs have been added for a rating curve plot, computed
minus observed stage versus flow, and computed minus observed stage versus
PR EE0TL

-Belecting Warables To Plot — Mew check boxes have been added directly
above the tabs to allow the user to quickly tum variables on or off. This includes
stage, flow, observed stage, observed flow, and whether or not o wse a reference
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elevation for scaling the plot fimvert of the cross section is nsed as minimuom
elevation for stage scale).

5. -y Graphic — Users can now display the rver stations on this plot

. Hydraulic Tables Plot (HTAB) — A new button has been added to chis plot
in order to more convenentdy turn the plot variables on and off.

7. Detailed Output Tables — Some new table types have been added to the
derailed output table window, these include: multiple openings, storage areas,
storage area connectlons, and pump stations. Additionally, a Plan selection button
has been added to the window in order to view detailed output from other plans
without opening the entire plan data

£ Summary Outpat Tables — A pew summary table type has been added for
purnp statons.

R D55 Yiewer — The HEC-DSS viewer has been updaed to handle larger DES
files.

L Cross-Section Editor — The graphic of the cross section is mome closely tied
to the cross section data editor. Dhata in the plot changes when the Apply Dhata
button is pressed on the editor. The plot also changes to a new cross section when a
new cross section is selected from the editor

Mew HEC-GeoRAS Features

The new version of the HEC-GeoRAS software (version 3. 1) includes the following
new feanires:

L. X5 Plot Tool. Cross sections may be previewed in ArcView using the
reoBAS XS Flottool The selected cross section is plotted in an ArcView Chart.
The user may interactively select points in the Cross Section Plot using the Point
Locator Tool. The point selected &= drawn on the plan View.

2, Ine ffective Flow Areas Theme, GeoRAS 3.1 allows the user o define
ineffactive flow amas ar locations on the cross saction that ame not actively
camveying flow. This is done in the Ineffective Flow Amras Theme, GeoBAS will
exiract the beginning and ending location of the ineffective flow amea along the cposs
section in the Cross-Secttonal Cur Line theme.

3 Levee Aligiment Theme. GeoRAS 3.1 allows the user to incorporate
existing or proposed levee features [or land forms that act similarly to levees) inthe
geomeiric data.

4. Storage Areas Theme. Users can now de fine stormge area locations.
Elevation-¥Volume data is exiracted foreach storage area

Section 5

Using the space provided below please make reference to any websies, published
material or other sources of information {ie. a peint of contact) which can be accessed
te ahtain mae detailed nformation on the changes highlighted in Sections 3 and 4.

The HEC web site can be used to get the laest software, documentation, and general
information conceming HEC-RAS, The following is the web address:

www, hec usace. army. mil
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Section &

Using the space provided below please list any improvements to the software that you
are currently working on or have future plans for and give timescales for their release.

The following are major new features we are working om

l. Sediment Transport {Le. erosion and deposttion) - we plan to have a bera
version with this capability by September of 2005, and a melease wersion by
September 2006,

| ]

Water quality {waler emperature, constituent transpart, and chemical
inferactions). We cumently have a working version with water temperature
modelling. This will be released for testing by September 2004, eleased by
September 2005 We are curmently working on constituent transportidiffusion.
This will be available fortesting by September 2005, and released by
September 2006, 'We plan to work on chemical interactions, but not supe
when thiz would be eleased.

In addition to these two major focus areas, we will be adding many new
improvements to the vser interface, general lydraulics capabilities, and GIS linkages
and features. Updates will continue to come out at a rate of about one new version

[E Year.

Section 7

Flease add any further comments with regard to the software package and the changes
highlighted which you feel have not been addressed in this form.

Form completed by: Gary W, BErunner..
Cin I:-el:lalt'int' The I-I:rdral«:-m-r En mneenng Ebul:e-r U S Arm:r E‘i-rpsﬂf Engmeeu ......
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