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ﬁ\/drolog\/ Riverine Hydraulics - History h\/drolog\/ Riverine Hydraulics - Today

= Massive computing power. Solve the fundamental equations millions of times per second on a laptop.
Mississippi Basin Physical Model = The same understanding of physics that enables bridges, buildings, aircraft, boats etc. to be designed on computers.
Built at 1:2000 scale on 200 ace site * Founded in classical mechanics, principles understood for hundreds of years.
Gigantic. 23 years to construct. = As always, good outputs require good inputs. Calibration is important.

Built by Italian POW’s

Accurate results, but time consuming
and expensive.

Led directly to development of HEC-2,

HEC-2 was used to validate the Basin i - i.; R/ a8 7 g et —-8(5,-3,)=0

Model.
HEC-2 is the ancestor to HEC-RAS.

N LETS G‘ HY SIGEL“""":: ‘A

Physical hydraulic modelling. Let's get physical! : s, Pustrallan Waler School #123

17.9K subscribers

www.hydroschool.org/physical/ www.hydroschool.org/riprap/

PROGRAM _FY 1963
MISSISSIPPI RIVER BASIN MODEL



https://placesjournal.org/article/the-scale-of-nature-modeling-the-mississippi-river/?cn-reloaded=1&cn-reloaded=1
http://www.hydroschool.org/physical/
http://www.hydroschool.org/riprap/
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U.S. Army Corps of Engineers
Hydrologic Engineering Center

Food Hydrograph Dackad_rl EG:I_ H EGH M S
Water Surface Profiles Drograv|‘|-| EG2 H EG:QAS

Reservoir Analysis or ConservatiH EGB

Stochastic Streamflow Generation Progrded = (G4
Simulation of Flood Control and Conservation SystHE@
Scourand Deposition in Rivers and Resenjeifd= (T

www .hydroschoolorg  /hec/



X and water planning and
1o move the state-of-the-art into the state-of-the-
ily to HQ USACE, USACE District and Division offices
ale agreements, services are also available to other

Activities

&

Water
Resource
Systems
Division

= The CEIWR-HEC program includes
developing engineering methods and
software, performing research, and
providing training, planning analysis and
technical assistance to USACE MSC and
district offices.

n CEIWR-HEC's mission focuses on serving
the USACE engineering practitioners at the
field level and to enable the districts to
successfully accomplish civil works studies,
projects and operations.

u CEIWR-HEC aims to build technical
capacity throughout USACE, facilitating

profession by bridging the gap between the

Technical
Assistance

Training
and
Software
Support

o fiood & dro
o flood risk mat
o resenvoir sizing
o river hydraulics

Research

/
[

Software

\ Development |

 water resources planning

o watershed hydrology

HEC PROSPECT Training Classes

#178 Hydrologic Modeling with HEC-HMS
#155 CWMS Modeling for Real-Time Water Management

#188 Unsteady Flow Analysis with HEC-RAS
#98 Reservoir Systems Analysis with HEC-ResSim
#209 Risk Analysis for Flood Damage Reduction Projects

#320 H&H for Dam Safety Studies

#161 Hydrologic Analysis for Ecosystem Restoration

#114 Steady Flow Analysis with HEC-RAS

#219 Hydrologic Engineering Applications for GIS

#60 Consequence Estimation with HEC-FIA

#152 Water Data Management with HEC-DSSVue

#123 Flood Frequency Analysis

#352 Advanced 1D/2D Modeling with HEC-RAS

2.6 Dec 2013

24 Mar 4
7-11 Apr 2014
14-18 Apr 2013
28 Apr-2 May 2014
5-9 May 2014
7-11 Jul 2014
14-18 Jul 2014
18-22 Aug 2014

technology transfer of HEC products, and helping terlevale the overall ;apability of the USACE engineering

and

planning professionals,
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1990

1964 | e HEC established

® Leo R. Beard appointed Director

* HEC administered by CEPSK District Engineer

* Office space in CEPSK for staff of 5 S

* Annual Budget of $114,000

© Technical Expertise hydrology, hydraulics, and statistics

® Three USACE training course provided

e First 10 computer programs released

® A series of technical research papers by staff member initiated

e International Hydrological Decade (IHD mel 3Q¢
S St sheatis ¢ ( ) involvement began
HEC-1, HEC-2, HEC-3, HEC-4 released
* HEC moves 12 miles West to Davis near th
S § avis nee e University of Davis ce S
| Five Branches; staff of 25 g bk i
1972/ Leo R. Beard retires
e Bill S. Eichert is appointed Director
* Planning Analysis Branch is established
|® Astpart of IHD, a one-month training course was given to representatives from 21
| nations
| ¢
| ® Hurricane Agnes; HEC is asked to prepare mathematical models for the four
hardest hit basins

1974: HEC is 10 years old with a staff of 26 & an annual budget of $1 million

1965

1966

1968
1969

1975| As part of IHD, a one-month training course was given to representatives from 18 |
| nations
1977| IHD work is completed; 12 volumes of Hydrologic Engineering Methods for Water ‘
Resource Development are published
1979| HEC designated as a separate field operating activity (FOA) in January

Water Resources Support Center (WRSC) is formed in June; HEC is an FOA
within the WRSC structure
1984|e HEC is 20 years old with a staff of 31 & an annual budget of $2.8 million ‘
e Robert MacArthur is selected as USACE Engineer of the Year
1985| First PC versions of HEC-1 & HEC-2 released
1988|e HEC has 17 technical specialties
3,800 copies of HEC PC software is distributed from a library of 52 PC & 129
mainframe program .
e HEC is 25 years old with a staff of 32 & an annual budget of $3 million
 Bill S. Eichert retires
© Darryl W. Davis is appointed Director ; A1 e SIS
“Missouri River main stem reservoir system operation optimization model
(HEC-PRM) 3 o
o Next generation (NexGen) of HEC software development began

1989

1991

2001] e Iraq work - Desert Storm - HEC provides H&H modeling support to the Defense
Intelligence Agency
|® First release of HEC-ResSim (Reservoir System Simulation) Version 1.1

2002| First version of Corps Water Management System (CWMS) software was
released to USACE offices with water management responsibilities

2003| Version 2.0 of HEC-ResSim released e

2004, HEC is 40 years old

2005|» Hurricane Katrina hits New Orleans, HEC is asked to develop hydrology models,

hydraulic models, inundation maps, and compute consequences. HEC models
are used to answer many "what if" questions, and evaluate future conditions.

e Version 3.0 of HEC-HMS released (snowmelt & interior drainage features)

o System-Wide Water Resources Research Program (SWWRP) starts

2006/ e Darryl W. Davis retires
|e Christopher N. Dunn is appointed Director
|e First release (Beta) of HEC-WAT (Watershed Analysis Tool) software
|e HEC is asked to assist in performing Dam Safety studies for all of the dams in
| Hawaii
o Flood and Coastal Storms Damage Reduction Research (FCSDR) program starts
o Iraq - Strategy for Water & Land Resources project; renovation of stream gage
network in conjunction with USGS
|e Afghanistan - operations manual & water budget analysis on Kajakai Reservoir

2007 | e Version 3.0 of HEC-ResSim released
o Training in water resources engineering in Nairobi, Kenya, & Addis Ababa,
Ethiopia - part of Combined Joint Task Force - Horn of Africa
o A critical levee evaluation & engineering performance analysis on a levee along
the Anseung River, Camp Humphreys, South Korea
2008" o First release of HEC-SSP (Statistical Software Package) Version 1.0
|e Version 4.0 of HEC-RAS released: includes sediment transport and water quality
modeling
‘- First release of HEC-EFM (Ecosystem Functions Model)
« SRFCP (Sacramento River Flood Control Project) study for CESPD led to formal
guidance in the use of probabilistic methods to support USC 408 permit
‘ requested. Demonstrated that existing USACE risk analysis tools could be used

 Building of a USACE-wide database containing information on authorized & i if) ,a,,§Y§!e!'i CQ“_{e_’“-
current operations of reservoirs by projectpurpose | 2009|e American Recovery & Reinvestment Act (ARRA) CWMS Implementation
1593 e First release (Beta) of HEC-RAS (River Analysis System) software o Certification of Version 1.2.4 of HEC-FDA ’
o Interior flooding study on the Napa River — « HEC Assists CELRD & National Weather Service (NWS) in developing an
" —1964| HEC is 30 years old with a staff of 35 & an annual budget of $4.1 million unsteady HEC-RAS model of the entire Ohio River System
"~ 1995|e Version 1.0 of HEC-RAS released ; y e | |e Version 2.0 of HEC-EFM rel d :
o Development of a main stem MES'SS'%" F:""B."i:t:‘me slagaiiorecasiioyines 2010|e HEC became a member of the Project Delivery Team (PDT) for the Columbia
G dwater model for Chena River, Alaska DIS 1 ; bl
o Dégulgla‘ilrvmzs River, formulating & evaluating flood damage reduction measures " gg’:;g;?:‘gﬂ(%gpezgl‘:g%:k Aenve;‘l-:y“slis Ay coripil g e
105/ st ese (Bl HECUS (HSbme Mot Do
First release (Beta) o e ; 3 o 5 #
: I\/I'odernlzatlor(1 of current Water Control Data System (WCDS) began ° Zﬁ;sl;zri\s?.o of HEC-SSP released (coincident frequency analysis & duration
= [ Version 2.0 o reloased 3011s HEG assist CELRD, CEMVD, and the National Weather Service (NWS) with real-
L] B 5 . 0y
« Version 1.0 of HEC-FDA released g Ao time forecasting of the May 2011 flood & the operation of the New Madrid
« Sacramento/San Joaquin Comprehensive Study - HEC-HMS & HEC-FIA ( Floodway. )
Impact Analysis) began . o System-Wide Water Resources Research Program (SWWRP) finished
o Panama Canal Capacity Evaluation CWMS) 2012| e Significant international activities - Cambodia, Thailand, Netherlands, Morocco,
1999|e WCDS modernization renamed to Corps Water Management System ( Spain, Taiwan, Japan, Russia, South Korea, Iraq
» Firstreloase of HEG 20K S imulation added) » HEC-RAS workshop for Mekong River Commission
2000/ e Version 2.0 of HEC-HMS released (contiméou;oil { o Certification of HEC-EFM software
o Version 3.0 of HEC-RAS relegsed (Hpsiascy « CWMS National Implementation Plan initiated ‘
: ﬂg(t: r:;ecaasr:eoa Center within Institute for Water Resources (IWR); re-organized o Integrated Water R°5°l‘"°?:soosgi7"°e & 23“"@ (\lIWRSS)zegtablisl ed
into 3 Divisions 3 e Besasreh Counelan ° Flrst_release of HEC-FIA (Fl : mpact Analysis) Version 2.
o Final report from National Academy of Sciences, National Re 2013/ e Version 3.0 of HEC-EFM released ]
SACHE use of risk-bsed analysis (HEC-FDA) o ; o Version 4.0 of HEC-HMS released quality added)
) @ oY @\ & ggwarcy (TNC) Sustaingilieg! gis Project; HEC i 50 years old with a staff of L
.miﬂ d &'&J. JES Technical Liaisoff [ | LA ] itha s
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USACE, Institute for Water Resources (CEIWR) :
Center of Expertise (CX) in several technical areas for

development, training, and technical assistance, CEIWR-HEC
CE offices throughout the nation. A

Technical | [
Assistance | \ Research

-of-the-art software systems and analysis j \
5 o procedures, which have
ﬁm;uion in the Umleq States and the international community. Traini
18 10 support the Nation in its water ren_n:ng Software

capability in hydrologic engineeri

lWR-HFC's quest is to move the s'

pmvldeg services primarily to HQ USACE
However, subject to appropriate agreements, s,

. ager . and the U.S. private sector in suppol

bun‘ mostly MS degrees, a few PhDs.
ive university students: University of California, Davis;
) Cdbmlu State University, Sacramento
. Pdmmysuppoﬂ USACE; some other Federal agencies; growing

n i ing number of MoU's; visiting
‘a}holals - US and international (over 25 activities supporting
COCOM's in FY 2012/2013).
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CEIWR-HEC

Activitie:

= The CH
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softwar}
providi
techni
district

= CEIWR
the US,
field le

Water
Resource

Achievements
» Continued development of the CEIWR-HEC suite

of software (HEC-RAS, HEC-HMS, HEC-FDA, “g:cif
'HEC-WAT, HEC-ResSim, etc.) te fnol
w Providing leadership in establishing risk analysis :If;’nen’:

:;j;@fqundaﬂontachndogyforﬂooddsk

and deployment of CWMS, the real-
forecasting and decision-support system that
24/7 in execution of the USACE (?W

W mwm water management mission.
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1964 & HEC established
* Leo R. Beard appointed Director
® HEC administered by CEPSK District Engineer
 Office space in CEPSK for staff of 5
* Annual Budget of $114.000 :
e Technical Expertise hydrology, hydraulics, and statistics
1965|e Three USACE training course provided .
e First 10 computer programs released
e A series of technical research papers by staff member initiated

1966 | e International H
ydrological Decade ) ] )
o 5 de (IHD) involvement began

HEC-1, HEC-2, HEC-3, HEC-4 rele

969 | e HEC moves 12 miles West ¢ € € C U
3§ : st to Davis near the :J 5
Five Branches: staff of 2 r the University of Davis campus

1968

ed

-

HEC Staff of 1967

Nadolski and Leo R. Beard

AW

i - released
: gz::sr::iz;r;?oc/)éﬁn%?o:c?lﬁn Comprehensive Study - HEC-HMS & HEC-FIA (Flood
Impact Analysis) began
e Panama Canal Capacity Bvalistion) o= = ot e e
1999 'o'7W<07I5§m_o—de7riiz~ati3nir§\5r'@d‘6 Corps Water Management System (CWMS)
o First release of HEC-GeoRAS

~5000!e Version 2.0 of HEC-HMS released (céﬁtiﬁdoﬁ?s’ﬁﬁiéﬁ&{a?ded)'*
o Version 3.0 of HEC-RAS released (unsteady flow)
First release of HEC-GeoHMS :
: HIEC became a Center within Institute for Water Resources (IWR); re-organized

into 3 Divisions Y i
 Final report from National Academy of Sciences, National Research Council on

2001

2002

2003
2004
2005/

Al Cochran (OCE), Dan Deneff, Ed Hawkins, A.J. Fredrich, Al O ill Ei
. : ' y FAAJ , nodera, Bill
Vilma Dudensing, Chuck Abraham, Denver Mills, Ed Jones, Harold Kubii|< I-Eiéeclgr?n'

2012

o Iraq work - Desert Storm - HEC provides H&H modeling support to Rﬁe?e?s'ﬂ

Intelligence Agency

e First release of HEC-ResSim (Reservoir System Simulation) Version 1.1 |
First version of Corps Water Management System (CWMS) software was T
released to USACE offices with water management responsibilities

Version 2.0 of HEC-ResSim released
HEC is 40 years old ) i |

 Hurricane Katrina hits New Orleans. HEC is asked to develop hydrology models, |
hydraulic models, inundation maps, and compute consequences HEC models
are used to answer many "what if* questions, and evaluate future conditions. !
o Version 3.0 of HEC-HMS released (snowmelt & interior drainage features) |
urces Research Program (SWWRP) starts !

d Director

(Watershed Analysis Tool) software |

hing Dam Safety studies for all of the dams in 1
|

>

|
ge Reduction Research (FCSDR) program starts‘g
Resources project; renovation of stream gage |

S i
| & water budget analysis on Kajakai Reservoir l

ased

neering in Nairobi, Kenya, & Addis Ababa,

ht Task Force - Horn of Africa

jineering performance analysis on a levee along
phreys, South Korea y £
stical Software Package) Version 1.0 !
led: includes sediment transport and water quality |

system Functions Model) |
bd Control Project) study for CESPD led to formal |
stic methods to support USC 408 permit |
Bxisting USACE risk analysis tools could be used |

|
ment Act (ARRA) CWMS Implementation
f HEC-FDA !
| Weather Service (NWS) in developing an |
e entire Ohio River System |
sed |
Project Delivery Team (PDT) for the Columbia |
Review {

Analysis (FRA) compute option to the HEC-WAT |

sed (coincident frequency analysis & duration

and the National Weather Service (NWS) with real-
e forecas D11 flood & the operation of the New Madrid

Floodway.
o System-Wide Water Resources Research Program (SWWRP) finished

|

l

l

i |

o Significant international activities - Cambodia, Thailand, Netherlands, Morocco,
Spain, Taiwan, Japan, Russia, South Korea, Iraq

o HEC-RAS workshop for Mekong River Commission

o Certification of HEC-EFM software

o CWMS National Implementation Plan initiated

o Integrated Water Resources Science & Services (IWRSS) established

o First rel of HEC-FIA (Flood Impact Analysis) Version 2.2

2013

o Version 3.0 of HEC-EFM released
o Version 4.0 of HEC-HMS rel d (sediment and water quality added_)

f risk-bgsed analysis (HEC-FDA) y !
Yo Ve s\ ¢ cy (TNC) Sustain I Project;
E: { Technical Liaiso] £

2014

 HEC is 50 years old with a staff of 42 & an annual budget of $9 million
o Version 5.0 (Beta) of HEC-RAS release; two-dimensional modeling




1964 | ¢ HEC established

2001 e Iraq work - Desert Storm - HEC provides H&H modeling support to the Def'én's'e'ﬁ‘

® Leo R. Beard ap
appointed Director
. . . = | e HEC ad sterec ~&
i HYdl’Ologlc Eng'neerlng Center (CEIWR HEC) o Office f.":.l:‘”.‘v T:\(Z\l’ Illv:! PSK District Engineer Intelligence Agency
SR e Annual ’Hmh,.-[ of 8 ,\;4\(‘;":“"["” el o First release of HEC-ResSim (Reservoir System Simulation) Version 1.1 -5
== e Technical Expertise hydrology, hydraulice 2002| First version of Corps Water Management System (CWMS) software was ‘
; E o 19651 Throe USAGE Tor— y ;luu 5, and statistics released to USACE offices with water management responsibilities
C is an element of USACE, Institute for W: \ e First 10 e SuLise provided |
USACE > 3  for Water Resources (CEIWR) : \ rst 10 computer programs released 2003| Version 2.0 of HEC-ResS slease
TuehnulOanterofExpemse(CX) in several technical areas for ::sﬁ!t::f\ile }— Research e A series of technical researe ;\ I ],!“‘,,‘ by staff \ il ReSSIMISIENE
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e _ 1966 | e International Hvdr 2004 3¢
. m‘lmmﬂmdawlomnl.lvalnmg,and(echmcalassxstance,CElWR»HEC 2 66  International Hydrological Decade (IHD) involvement began 4| HECIs40 years old
products are state-of- E offices throughout the nation. — A\ = o Esizeants : 2005 @ Hurricane Kat t New Orl dels. |
% 968 S 200¢ cane Katring @ bans S
mﬁhmm:;:;';s@m”“smemsa"d?nalvssmocedures.wmch have 1968] HEC-1, HEC-2, HEC-3. HEGA released 1ne Katrina hits New Orleans, HEC is asked to develop hydrology models,
B e orodures, / ) 1560]% FEG rioves 15 Tales Ve i hydraulic models, inundation maps, and compute consequences HEC models
primary goal is 10 support the Nation in its water Training es West to Davis near the University of Davis campus are use answer mé "what if" B! iti
or n its we respo y npus re used to answer many "what if* questions, and evaluate future conditions.

Software e Five Branches; staff of 25
. \/urumn 3.0 of HEC-HMS released (snowmelt & interior drainage features)

g USACE technical ca : s [ and ,
1. Essentially, CEWR. T — e P
| i e — RP) starts

tice, CEIWR-HEC provides se e ——
Iaboratories. However, subject ' 1M g | e
Federal and local agencies, and th

international institutions.

Who We Are

u35 lull—l.ime professionals; hydraulic
specialists, mostly MS degrees, a fi
= Five to ten university students: Uniy

of the dams in

IR) program starts |
pf stream gage

California State University, Sacram
= Primarily support USACE; some ofl ! S { %
scholars — U.S. and international (E ) v » : . . » ' - . ‘
- - akai Reservoir

COCOM's in FY 2012/2013).
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Achievements —
» Continued development of the CEI - y i ' mentation

of software (HEC-RAS, HEC-HMS, 1 | A
HEC-WAT, HEC-ResSim, etc.) r : f veloping an
» Providing leadership in establishing - = =
as the foundation technology for flo
management planning and analysis
u Development and deployment of CV!
time forecasting and decision-suppc
is used 24/7 in execution of the USA

br the Columbia |
in to the HEC-WAT

ysis & duration

lice (NWS) with real- |

1998 ion 1.0 of HEC-HMS Tefeaseg s . A
|e Version 1.0 of HEC-FDA release time forecasting of the May 2071 1lo0d & the operation’c e New Madrid

|e Sacramento/San Joaquin Comprehensive Study - HEC-HMS & HEC-FIA (Flood ‘ | Floodway.

| Impact Analysle)bEgRn 1 . ‘.o System-Wide Water Resources Research Program (SWWRP) finished

|e Panama Canal Capacity Evaluation 2012| e Significant international activities - Cambodia, Thailand, Netherlands, Morocco,

i 1 7 e ent System (CWMS) \ /
1999 /e WCDS modernization renamed to Corps Water Management Sy (¢ ) | Spain, Taiwan, Japan, Russia, SothiKotes lreq
o First release of HEC-GeoRAS 1 3 S e TR HEC-RAS tHob for Mak River C o
20001 e Version 2.0 of HEC-HMS released (continuous simulation added) o -RAS workshop for Mekong River ommission
+ Version 3.0 of HEC-RAS released (unsteady flow) o Certification of HEC-EFM software
o First release of HEC-GeoHMS . o CWMS National Implementation Plan initiated
« HEC became a Center within Institute for Water Resources (IWR); re-organized o Integrated Water Resources Science & Services (IWRSS) established
into 3 Divisions : A o First rel of HEC-FIA (Flood Impact Analysis) Version 2.2
« Final report from National Academy of Sciences, National Research Council on 72013 e
sed analysis (HEC-FDA)

‘e Version 3.0 of HEC-EFM released
o Version 4.0 of HEC-HMS released (sediment and water quality added)

o HEC is 50 years old with a staff of 42 & an annual budget of $9 million
o Version 5.0 (Beta) of HEC-RAS release; two-dimensional modeling %)
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File Edit Simulate View Options Eielp

; il English Units
Project Trapezoidal Bridge c\vbasic\ras\new\lrapbrdg.prj

Plan Test of trapezoidal bridge opening c:\vbasic\ras\new\trapbrdg.p01
Geomelry trapezoidal sections and bridge c\vbasic\ras\newitrapbrdg.q01
Flow Five profiles c\vbasic\ras\new\trapbrdg.101

“Finished - Steady Flow Analyszis |_ O] x]

#SEC 29387
ASEC 29717
ASEC 29748
BRIDGE
#S8EC 29955
ASEC 29955
#SEC 299762
ASEC 29787
#SEC 38157
ASEC 38442
#SEC 36812
ASEC 31657
AS5EC 31187
CULUERT
#S8EC 31166
ASEC 31249
SSEC 3148%
ASEC 31576
#SEC 31806
ASEC 31761
#S8EC 326893

65°7.57
661 .86 668.77
662.97 662 .11

663.63 662 .89
663 .87 662 .87
663.14 662.12
663.27
665.18 663.76
667.16 666.33
667 .42
671.16
673.87 672.23

673.22 67A.32
674.54 672.83
676 .85 674.25
677.32
678 .42
672.72
682 .69 681 .69

PROGRAM TERMIMATED MORMALLY



} English Units
Project Trapezoidal Bridge c\vbasic\ras\new\trapbrdg.prj

Plan Test of trapezoidal bridge opening c:\vbasic\ras\new\trapbrdg.p01
Geomelry wapezoidal sections and bridge c\vbasic\ras\new\trapbrdg.g01
Five profiles c\vbasic\ras\new\trapbrdg 101
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723-02A

<{GENERALIZED COMPUTER PROGRAM of Enameera "

> Hydrologic Engineering Center

<V
H Ec _2 L}%ﬁe‘gﬁllzecj Computer Program

WATER SURFACE PROFILES

HEC-2
USERS MANUAL Water Surface Profiles

WITH SUPPLEMENT

NOVEMBER 1976
User's Manual

September 1990

Revised: September 1991

HYDROLOGIC
ENGINEERING
CENTER

U S ARMY CORPS OF ENGINEERS Approved for Public Release. Distribution Unlimited.
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GR HEC-2 Input Description

HEC-2 Input Description !
Cross Section Records

Cross Section Records

8 Cross Section Records 8.8 GR Record - Ground Profiles Elevations and Stations

8.1 X1 Record - General Items for Each Cross Section (required) This record specifies the elevation and station of each point in a cross section used to describe
the ground profile, and is required for each X1 record unless NUMST (X1.2) is zero. The points
This record is required for each cross section (800 cross sections can be used for each profile) and is outside of the channel determine the subdivision of the cross section which influences calculation of a
used to specify the cross section geometry and program options applicable to that cross section. discharge-weighted velocity head for the cross section.

FIELD VARIABLE VALUE DESCRIPTION FIELD VARIABLE VALUE DESCRIPTION

0 1A X1 Record identification characters,
1A GR Record identification characters.

1 + Cross section identification number.
NOTE: When using the Split Flow Option, cross EL(1) Elevation of cross section point one at station
section ID numbers must increase downstream to STA(1). May be positive or negative,
upstream.
, ) STA(1) Station of cross section point one.
Start new tributary backwater at this cross section,

Previous cross section is repeated for current section, EL(2) - Elevation of cross section point two at STA(2),

GR records are not entered for this cross section. . X .
STA(2) Station of cross section point two.

Total number of stations on the following GR records.
NUMST(X1.2) is 0.

The station of tha left bank of the channel. Must be
equal to one of the STA(N) on next GR records.

NUMST(X1.2) s 0. Continue with additional GR records using up to 100 points to describe the cross section. Stations

The station of the right bank of the channel. Must be must be in increasing order progressing from left to right across the cross section.

equal to one of the STA(N) on GR records and equal
to or greater than STCHL.
ET CARD

Length of left overbank reach between current cross VALUE DESCRIPTION

section and next downstream cross section. Zero for

first cross section if IDIR = 0, (J1.4). X.6 Uses an optimization scheme to obtain a desired difference
or in energy grade line elevations as closely as possible to

Length of right overbank reach between current cross "™

section and next downstream cross section. Zero for X861 the specified target.

first cross section if IDIR = 0.

K6 Same as X.6 except the reduction of conveyance in each

Length of channel reach between current cross or ovarbank will be in proportion to the conveyance in the
section and next downstream cross section. Zero for overbanks under natural conditions.
first cross section if IDIR = 0.




The Past

¥ES, Qutiet

Fuk b Flow

Depth
Computed  Using Pk

Full Filow Egueation

Henclenier

W, Flew is
Super-Critical

18 %

Tal lmater ™
Dapth » TES

Oritleal  Denth

L]

51 Backwatar Proflle

Inlet Depth =
oritieal  Depth

Inlot Dopth Computed

Using Direct Step

e o

15 Submerged Tar iwater

W), Cutiet is rot Submerged

M), Slope I8

Fositive

MO, Teliwster Depth

= Wormal  Deotn

s
y, T Inmtor
YES  Depth 5
Oriticalbepth
inCulvert?

YES, Slepe Is
15 Culvert

o 1zontal
N

d
A%

VAN

/Tal lwater

InlstDepth Computed
M, Tallweter Using Direct Steo
Method
Tailwater Dopth
Assumed &5

Dowrestream Boundary

Using Direct Etep Tallwater Degth
Mathod

2 Orawdown Proflle
Irlet Depth Computad
Using Direct Step
Uathad
Critical Dapth
Assusad as

Denmstranm Boundsy

W Drawdown  Profile

r—— —

Inley Deprth Compurted

Uslng Direct Stap Ueing Direct Siep
thod Starting wi sihod Starting wit
Tellwater epth oritical Depth




Status of HEC Next Generation
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READY TO ENGINEER

https://www.civilgeo.com/theroad-to-hecras/

The Road to HEC-RAS
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From ancient civilizations to modern settlements, people have relentlessly struggled to
manage and predict river flow and stage. Early peoples had no recourse other than to try
to anticipate a river's irregular patterns, an exercise often fraught with risk, and

patch together solutions that might not prove effective.

Today, civil engineers have an array of engineering software available to predict river
flow and stage, the predominant software being HEC-RAS (Hydrologic Engineering
Center-River Analysis System), developed by the USACE (United States Army Corps of
Engineers).

This article provides a brief history of water planning, particularly as it relates to the
origins, evolution, and future directions of HEC-RAS.
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Ab HEC The U.5. Army Corps of Engineers (USACE) Hydrologic Engineering Center (CEIWR-HEC) was formed in 1964 to
out institutionalize the technical expertise that subsequently became known as hydrologic engineering. The cadre of engineers
About that had come to USACE following World War Il were approaching retirement age, and there was concern that their
expertise that had evolved from the on-going unprecedented USACE water resources development activities would
dissipate and be difficult to restore. CEIWR-HEC was established at the USACE Sacramento District within the Engineering
Division. Principals involved included: Albert Cochran, HQUSACE Hydrology and Hydraulics Chief, who formed and sold the
idea of CEIWR-HEC; Emilio Gomez, Sacramento District Chief of Engineering Division; and Roy Beard, then the District
Reservoir Control Chief and subsequently CEIWR-HEC founding Director. CEIWR-HEC immediately set to work organizing
Organizational Chart and presenting training courses, the first of such kind in USACE, and initiating development of what later became to be the
well-known family of CEIWR-HEC software. Early software packages were HEC-1 (watershed hydrology), HEC-2 (river

History

Mission Statement

Fact Sheets hydraulics), HEC-3 rvoir analysis for conservation), and HEC-4 (stochastic streamflow generation program). Within ten
years after establishment, the technical field of planning analysis, the application of analytical methods to planning
activities closely associated with hydrologic engineering, was added to the CEIWR-HEC mission. By that time, the
permanent staff had risen to about thirty engineers and computer specialists.

In its history, CEIWR-HEC went through a series of organizational reporting realignments, but has for the most part,
maintained generally the same scope of activities, staff, support to the field ethic, and output products. CEIWR-HEC moved

from under the Sacramento District Engineering Chief to reporting to the District Commander, and by the early 1970s, had
successively been realigned to report to the South Pacific Division Commander, then to HQUSACE Director of Civil Works,
and then finally became an organization within the Water Resources Support Center (WRSC). CEIWR-HEC remained
assigned to WRSC for about twenty years until WRSC was dissolved in 2000 to be replaced by the Institute for Water
Resources (CEIWR), then a sister organization to CEIWR-HEC within WRSC. Teday, CEIWR-HEC is an organization within
CEIWR. CEIWR reports to the Deputy Director of Civil works and is classified as a Civil Works Support Office.

Over the years, CEIWR-HEC developed and published a number of technical methods documents addressing the full range
of hydrologic engineering and planning analysis technologies. The format and content for technical short courses evolved
early on and continues to be a mainstay of the CEIWR-HEC program. The family of software has grown to over twenty major
pieces of software that are supported by a library of utility software, recent additions including GIS support. CEIWR-HEC is
perhaps best known for these nationally and internationally renowned hydrologic engineering programs.

CEIWR-HEC is organized into an Executive Office and four divisions: Hydraulics; Hydrology and S cs; Water Resource
Systems; and Water Management Systems. Staffs in all divisions undertake training, methods documentation, research and
development, technical assistance and special projects. Notable recent achievements include: development of the next
generation of successor CEIWR-HEC software (HEC-RAS, HEC-HMS, HEC-FDA, and HEC-ResSim); providing leadership in
establishing risk analysis as the foundation technology for flood damage reduction planning and analysis; and
development and deployment of the Corps Water Management System (CWMS), the real-time forecasting and decision-
support system that is used 24/7 in execution of the USACE Civil Works water resource water control management mission.

https://www.hec.usace.army.mil/about/history.asg
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US Army Corps US Army Corps
of Engineers of Engineers
Hydrologic Engincering Conter Hydrologic Engincering Center

Benchmarking of the HEC-RAS

HEC-RAS barls 1g o the HEC
Verification and Validation Tests wo-vimensional Rydraulic
Modeling Capabilities

April 2018 April 2018

Appraved for Publc Release. Distribution Unlirmited. Appreneed Tor Pubile Release, Distribution Unlimiled.




WHAT'S NEW IN HEC-RAS

6.6 AND RAS 2025
DUAL RELEASE

10:35

What's new in HEC-RAS

I h e 2% hecusace.army.mi tware/hec-ra 3 ] o 2% hecusacearmy.mil/s

US Army Corps of Engineers US Army Corps of Engineers
Hydrologic Engineering Center

Hydrologic Engineering Center
HEC-RAS has been developed for the U.S. Army Corps of Engineers (US ). However, software
developed at the Hydrelogic Engineering Center is made available to the public whenever appropriate.
Use is not restricted and individuals outside of USACE may use the program without charge. HEC will n

provide user assistance or support hi e to non-USACE users. Downloadir
indicates full acceptance of your responsibility in the use of this program. Please
or more details.

HEC-RAS 6.7 Beta 4a Windows:
The setup package includes HEC-RAS 6.7 Beta 4a.

Note Beta 4 was replaced with 6.7 Beta 4a to patch an issue with saving LW Position information
when

ing geometry data from the RASMapper window. Refer to the known issues for 6.7 Beta 4
for more informati

Primary Download Site:

F.3 ad HEC-RAS 6.7 Beta 4a Setup Package (195 MB) [

Alternate Download Site:

XD ad HEC-RAS 6.7 43 Setup Package (195 MB) [

| Download
Supported Operating Systems:
Windows 10/11 64-bit

Getting Started  Announcements YouTube




Legacy vs RAS 202!
The

US Army Corps of Engineers US Army Corps of Engineers
Hydrologic Engineering Center

Hydrologic Engineering Center
HEC-RAS has been developed for the U.S. Army Corps of Engineers (US ). However, software
developed at the Hydrelogic Engineering Center is made available to the public whenever appropriate.
Use is not restricted and individuals outside of USACE may use the program without charge. HEC will n

provide user assistance or support hi e to non-USACE users. Downloadir
indicates full acceptance of your responsibility in the use of this program. Please
s for more details.

HEC-RAS 6.7 Beta 4a Windows:

The setup package includes HEC-RAS 6.7 Beta 4a.

Note - 6.7 Beta 4 was replaced with 6.7 Beta 4a to patch an issue with saving LW Position information

when editing geometry data from the RASMapper window. Refer to the known issues for 6.7 Beta 4
for more informati

Primary Download Site:

F.3 ad HEC-RAS 6.7 Beta 4a Setup Package (195 MB) [

Alternate Download Site:

XD ad HEC-RAS 6.7 Beta 4a Setup Package (195 MB) [

| Download
Supported Operating Systems:
Windows 10/11 64-bit

Getting Started  Announcements YouTube
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Mesh Generation

The HEC-RAS 2025 mesh generation system has been completely
redesigned. Gone are the days wasting hundreds of hours painstakingly
moving cells, only to be met with fatigue and frustration. Breaklines
enforce faces, period.

From the inception of 2D modeling in HEC-RAS 5.0, meshes were cell-
centric. Engineers would move cell center points, trying to convince the
mesh generation system to put faces in the correct location. The new RAS

mesh generation is now face centric.

Mesh Development
Tools

Users digitize arcs in a
‘conceptual’ mesh, conveying
intents like cell-size, shape,
growth rates, and orthogonality.
This mesh blueprint allows us to
quickly build higher-quality
computational meshes from
simple inputs. This flexibility
allows for quick and easy mesh
manipulation at any point during

model development.




RAS 2025

v0.1.0.1822-dev

New Project
Create a3 new RAS project.

Open Project
Open an existing RAS project.

Example Datasets
Browse all examples and synthetic datasets.

GIS Mode
Use our GIS features without storing a model,

Update Available

A new update is available. During the RAS 2025 Alpha, we are constantly fixing bugs and adding new features.
Updating helps improve your experience, as well as guarantees we have the most up-to-date feedback and bug

reports.

W

Disneyland 2025
14/02/2025 14:27:07
D:AHEC-RAS\Disneyland\Disneyland 2025
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[ Releases

RAS 2025 Alpha 0.1.0.2089-dev
{October 11, 2025)

- Many major crashes fixed

- New charting, geoprocessing tools
- USGS importer issues fixed

- Much improved vector tooling

RAS 2025 Alpha 0.1.0.1822-dev
(July 3, 2025)

- New boundary condition workflow! DSS/RAS Results
supported.

- New precipitation importer, DSS rasters supported.
- Mesh generation improvements and bug fixes,

- Inundation boundary exporter

- Terrain contour visualization

- Fixed GPU/CPU solver bugs, improved warnings and
timestep calculations.

- Fixed numerous Ul crashes.

RAS 2025 Alpha 0.1.0.1678-dev
{April 26, 2025)

- New data tables and spreadsheet tool
- Velocity particle tracing and static arrows
- More charts and tables available
- Mesh generation bug fixes and perf. enhancements
- Tree layout and serialization fixes
- Many minor crashes and by
{3 Update Available

RAS 2025 Alpha 0.1.0.1570 Gcy

(9 Bug Report




W RAS Mapper

File Project Tools Help

i [C]12D Unsteady Existing Gold Creek 10s
i [[]1 1D Unsteady Existing Brisbane River
; [[] 2D Unsteady Existing Gold Creek 1min
i [[] 2D Unsteady Existing Gold Crk 1D Compar
i [[]12D Unsteady Existing Gold Creek 1min AT
i [[12D Unsteady Existing Gold Creek 10s FM
: [[1 1D Unsteady Existing Brisbane River Hi n
i [[]1 1D Unsteady Existing Brisbane River Lo n
i [[]12D Unsteady Exist Gold Creek FM AT Hin
i [[]12D Unsteady Exist Gold Creek FM AT Lon
: [[]1 1D Unsteady Exist Brisbane River Fine XS
i [E-[v] 2D Unsteady Exist Gold Crk FM AT Fn Gre
i [[] Event Conditions el
Geometry
[]Plan |
i [[] Depth (Max) ,
Velocity (Max)
WSE (Max)

[[]12D Unsteady Exist Gold Crk FMAT Crs Gt

[[]12D Unsteady Exist Gold Crk FM AT Mid SI

[12D Uns Exist Gold Crk FM AT Stp SI

[[]12D Unsteady Exist Gold Creek FM AT C1
i [[]12D Unsteady Exist Gold Creek FM AT C5
: [[]2D Unsteady Existing Gold Creek EMAT v
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