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HEC-RAS

* 1D/2D hydraulics program

* Compute water surface profiles from channel geometry and flow
* Steady and Unsteady Flow

* Sediment Transport
* Water Temperature
* Water Quality
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S
Type and Scale of Applications

* Types of Studies
* Initial screening and reconnaissance studies
* Detailed Investigations and alternative evaluations
* Design Studies
* Real-time forecasting

* Spatial Scale of Application
* Very small urban areas with small drainage systems

* Moderate-size river systems with natural and constructed channels
* Large-scale river systems

* Time Scale of Applications
* Peak flow profiles

* Single event simulations
* Long term simulations

HEC-RAS

* HEC-RAS interface helps orchestrate the model development,
simulation, and analysis of results.

HEC-RAS 6.0.0 Beta 2 - X
File Edit Run View Options GISTools Help

@& |3 a] ¥ AlkElx S = | F 2| 8wy P BB s =
Project: Example Munce IC:\Users\g0heccta\Documents\_Projects\ RASMapper MuncieExample \ExampleMundie.prj g
Plan: [Grid 400t IC:\Users\gOheccta \Documents\_Projects\_RASMapper MuncieExample \ExampleMundie.p0 1
Geometry: erid400ft IC:\Users\g0heccta\Documents\_Projects\ RASMapper MuncieExample \ExampleMunde. g0 1
Steady Flow: l [

Unsteady Flow: Flow Boundary Conditions IC: \Users\goheccta\Documents\_Projects\_RASMapper \MuncieExample \ExampleMunde,ud 1
Description: lThe United States Army Corps of Engineers has granted access to the information in this mode! for s J ‘ Beta Version ‘US Customary Units




L3.6/161/Ackerman

I\/Iodelmg in 1D or 2D?

Steps in Hydraulic Modeling

* Develop Geometric Data
* Input survey information
* Create data using GIS methods
* Add hydraulic structures

* Enter flow data
* Steady flow or Unsteady flow

* Perform the computations
* View Results

* Map Results for Analysis
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Geometric Data

* Cross Sections

* Detailed Bridge Analysis

* Detailed Culvert Analysis (9 shapes)

* Inline Structures (Dams, weirs, drop structure, natural drops)
* Lateral Structures (Levees, diversion, natural lateral overflow)
* Storage Areas (Reservoirs, lakes, ponding areas, interior area inside a levee)
* 2D Flow Areas

* Hydraulic Connections

* Rating Curves

* Pump Stations

* Extensive data import and export
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HEC-RAS Mapper

[ RAS Mapper

File Tools Help

Selected Layer: Cross Sections

[] Featwes

- [7] Geomelries

[ Muncie Base Geometry - 9 SAs
[ Muncie Geometry - 2D 100f Grid
[ Muncie Geometry - 2D 50 ft grids
[7] Muncie Geometry - 2D 205 f grids
[IRivers

v

o-E-E-8

& Tools v 2

MR e BEMA v o4

Editing: 'Cross Sections'

£ [ Cross Sections

[ Bank Stetions
[ Edge Lines il

[ Interpolation Surface

[ Storage Areas
5[ 2D Flow Areas

[ Perimeters

] Computation Points
Bresk Lines
[l Refinement Regions
[ Structures
[l Manning's N
] Boundary Conditions
[ClErmors
[] Muncie Geometry - 2D 25 ft grids
£} [¥ Muncie Geometry - 20 mixed Cell size
[IRivers
[l Cross Sections
[l Storage Areas v

Messages | Views | Profile Lines | Active Features

ZDF/uwAf\sa./Nc!armlhlaculﬂth [Full Mesh Out-of-Date]

& RaSMapper ot - o x
P e |
Crose Sactons Profie: 6626.55)

almvaiors
= ot Secons 626553
= ® Bank Points

a0

Elevationft)

9304

925

Cioss
Section

Cross Sections

Plat Options:

° Pe rpe n d icu Ia r to Cross Section Data - Imported GIS Data +Bridges
Exit Edit Options Plot Help
ﬂOW River |Baster Riiver -
Reach: ‘Lowerﬂeach j River Sta. ‘47558 j ﬂﬂ
* Capture flow area [ceosi l\ B
Del Row H h
. | _LOB | Chemnel | ROB
* Main Channel o T
1o 8451 Ve 5 ?
* Overbanks Sl e o e o —
5| 14873 8217 LEE, 8
* Energy losses from| g=> = ol —
friction and A —
. 0| 21373 7628 T E—
contraction and L |
expansion losses |

Elewation ()

S| I Keep ProvXs Plots  Claar Prev
Steady Flows
Geom: Imported GIS Data +Bridoes  Flow: Steady Flowes
[ 06 —+ 035 I 035 }
£ Legend
80 EG 100 yr
WS 100 yr
70 e -
round
+
5 Bank Sta
50
40
30
0 500 1000 1500 2000 2500
Station (f)
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Cross Section Layout
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* More complicated

& Bridges

Bridge Culve|

File  View

Options  Help

ata - Imported GIS Data +Bridges

__topiban |+l

way to account for  |oesn
Bounding#S's. 45411, | 45290

Fieach: |Lower Reach

| River Sta: [45360 Raioz ~| 4| £

|Rairoad Bridge:

Distanee between, 121.03 (1)

fl Ood p I a i n C h a n ges RS aay RS=45360. RairoadlUpstream (Eridge) =
e w0 Legend
° h Fer | € 33 Ground
Conveyance change -
S loping ul}j zg Banlt Sta
0
* Energy losses b W
Bridge 1000 4000
Hadeling
lApproach
Culvert R3=45360. RairosdDownstream (Bridge)
Al
&0
Muliple | & 70
Operina | § 60
b | 8
HTah | 40
Param 30
20
HTab o 1000 4000
Curves
Bridge
Design

Select the river for Bridge/Culvert Ediing

<| Culverts

Bridge Culvert Data - Multiple Culvert Geometry
File View Options Help

River. |Spiing Creek. -

Desaription | Twin Circular Pipe Crossing

Bounding¥S's: 20238 20227 |Distance bstween: 57 )

+ oo
Reach: | Cubvt Reach =] Piver sta.: [20.237 =4t

Solution Criteria;

Culvert Data Editor

Add ... Copy Delete .. | Culvert ID
Highest 5.6 v| Rename | 3|1

Shape. [Box

Chart #: |T 0- 30 degree headwall; Chamfered or beveled inlet

Culvert Length:

Exit Loss Coeft

Depth Blocked:

R RS=20237 Lpstream (Culvert)
= =
35
Fier | € a4
I § =
= E a0
opina| ©
Abumeny| w28
| = :
)
Eiridge 850 |00 950 1000
Madeling
g RS=20.237 Downstream (Cuivert)
ulvert
38
E
Matiple | £ 3
Opering | 5 32
Andbsis | § 3
&
Wb | = 2B
Param 5 4
*heo a0 950 1000
HTah
Curves Station ()
Eridge ﬁl
Design ‘

Scale #: |2 - Inlet edges beveled 1/2 inch at 45 dearees [1:1)

Distance to Upstrm 6 3
Downstream livert Eley: |28

Entrance Loss Coeff:

Upstream | Downstream|

anning's n for Top:
Manning's n for Battam:  |0.013
Depth to use Battorn |0

s

Select culvert ta edit
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* Steady = Constant flow

Cross

Steady vs Unsteady Flow

* Unsteady = Flow variation in time

and Flow Hydrographs

/

Elevation (1)

600 800 1000 1200 1400 1600
Station (f)

Stage (1)

File Options  He
= e
- b -+ Reload Data
Fiver. [Baster River el _ehoad Dai | Fiver: [BarerAver SIEl e |
Reach: [Upper Reach v| River Sta: [84516. -4t each et React E fver Sta. 5 1| Stage B2
[Oon =l =31 Fach: [Upper Reach < Aversia [oEe T
Baxter River GIS Example Plan: Unsteady Flow  9/2/2010 - v FlotStage M PlotFlow ¥ ObsStage ™ ObsFlow | Use Ref Stage
Stage Flow | Table] FtingCurve |
| < | E|
| 03s fe 05 P UnsteadyFlow, Rover: Baier Fiver Reach: Upper Reaeh RS, 64816
Tegend "
100 WS 023AR2005 1300
15 02005 1300 o0
Grouna
. Bk sia o

00000

50000

Flow (cts)

00000

4000

20000

/]

U,

15

15

Eile

Ent

[==] Steady Flow Data Editor

low Hydrograph

Steady Flow Data - Steady Flx
eady Flow Data - Steady Flows E]@ $ac00
Options  Help
ter/Edit Number of Profiles (25000 max): |3 Feach Boundary Conditions ... | | 1200
10000
Fiver: | Baster River hd “ goon
2
Reach: [Upper Reach | River sta: 24816 ~| Add 4 Flow Change Location 3
2 6000
£s &t il
Reach RS gl
1| Baster River Upper Reach B481E.
2| Baster River Lower Reach | 47634, 154000 ced
3| Tule Creek, Tributary 10952, 4600

0

0

0

0

0

0

0

River: Baxter River Reach: Upper RS: 84815.68

Peak Flows

0

02 03 04 05 0607 03 09 10
land:

Storage Area Elevations Specified

100000.0

Exceadance Probability for Johnsonburg Flow Frequency Analysis

[Edi

t Steady flow data for the profles [cfs]

10000

Flow (&fs)

10000

T T T T T T T
0.9999 09900  0.9000 0.5000 01000 00100 0.0010

Probability

HEC
HEe
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Unsteady Flow Data - PMF Event from HMS

Fie Options Help

Boundary Conditians | Initial Conditions |

Riwver  |Bald Eagle Cr.

[E][5] § = ss piot

Eile  Options  Help

Unsteady Flow Data Editor Boundary Conditions

_oplyData || | Patt [ialFathe

(L Table]

Reach: |Lock Haven

x| RiverSta: [137520

| Add a Boundary Condition Location 200000

BALD EAGLE 40 FLOWY J

PMF Inflcsws Hydrograph

Stage Hydrograph Flow Hydiograph Staga/Flow Hyd:
150000
@
4
&
;1 0ooon
3
=
River Reach RS Boundary Condilion Type
1|Beld Eagle Cr_|Lock Haven _|137520 50000
2|BaldEagle Cr._|Lock Haven _|81454 15 | T.5. Gate Openings
3| Bald Eagle Cr. Lock Hawen 28518 Latesal Inflows Hydr.
4|BddEagle G |Lock Haven |1 Loteral Inflow Hyd. "
5|BaldEage O |LockHaven 196348 |Uriform Lateral Inflow B e i P B N
B| Bald Eagle Cr. Lock Haven 80720 Uniform Lateral Inflow Time
7[BaldEagle Gt |[Lock Haven |75855 |LateralInflow Hyeh [T |
6| BaldEagle Cr.__|Lock Haven | 67130 | Laleral Inflow Hydh
3| Bald Eagle Cr. Lock Haven BEO41 Uniform Lateral Inflow v|

Storage Arsa and 54 Cannections:

Storage Area: 190 +| Add aBoundary Condition Location

| Boundary Condition Type

[ [ 5torage Area o SA Connection
i

Iritial intemal water surface elevations set

17
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B Steady Flow Analysis

File Options Help

Plan: [Press/weir Method

Steady Flow Hydraulic Computations

* Compute Plan comprised of a Geometry and Flow

PrezsMwfeir M

Short 1D

Geometry File : |Beaver Cr. + Bridge - P

Steady Flow File : |Beaver Cr. - 3 Flows

Flow Regime Flan Dezcription :

{* Subcritical
" Supercritical
" Mined

COMPLUTE

Enter to compute water zurface profiles

18
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Viewing Results

* Graphics
* Cross sections _
* Water surface profiles
* Generic plots — Any variable in profile Z
* Rating Curves
* XYZ Plot
* Stage and flow hydrographs

* Animation — (cross section, profile, 3D plots)

* Tabular Output
* Pre-defined detailed tables [E
* Pre-defined summary tables
* User-define output tables

19
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Cross Section Plot

Cross Section j@|@
= ele] T + 1m0 Reload Data
| River Sta.: [46780. =¥ 1|

Baxter River GIS Example Plan: Steady Flows  3/17/2010 J
o I 03: f—os
20 Legend
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—
80 ._"'—'_“-_'\."._ WS Bigger
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i B
70 Ground
.
1 J Bank Sta
2 80
]
¥
2 =0
40
20
0
0 500 1000 1500 2000 2500 3000
Station (ft)
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,HE‘,,CE‘
SHEES
Velocity Distributi
Eile Options Help
River, [Pine Creek ~ | l@] [EsEerions +n _Reload Data |
Reach: |Pine Cresk | River Sta: [10.55 [ 1|
Bridge Scour - Example 11 Plan: Scour Plan 1 B/27/2005 J
River Mile 10.55
042 I 032 } 042 }
24
Legend
2 EGPFT
WS PF 1
0 1 s
= 2 fiis
i 3 fiis
£ —
= 18 4 fiis
g [octs ]
T 5 ftis
& 14 =
w & fiis
e
12 Ground
-
Bank Sta
10
&
"0 500 1000 1500 2000 2500 3000
Station ()
21
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SN
Profile Plot
Truckee River Project Plan: 97 Flood Existing Conditions - 31 10/8/2003
I
E—Truckee Lower TH Truckee Upper ‘I
4480 L Legend
7 WS Max WS
e e
e Ground
4440 S ey
M WS Max WS
1
d
d
I
= 4420 e
c
10
o
5
Y 4400
4380
4380 T T T T 1
0 10000 20000 30000 40000 50000
Main Channel Distance (ft)
22
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HEC
>
s
XYZ Plot
A Legend
WS 22FEB1999 0500
Ground
Ban; Sta
Ground
Levee
Ineff
23
23
HEC

3D Visualization
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Summary Tabular Output

Options  5td, Tables Locabions Help
Reload Data |
Reach _|River Sta Profile 0 Total | Min ChEI|'W.5. Elev| Critw.5. | E.G. Elev| E.G. Slope| Vel Chnl | Flow &real Top Width| Froude # Chi
ol [ | o [ | wm [ e | sl | et |

Kentwood| 553 Man 'S [ 1390617 20930 21385 22018 0.002570 742 633147 185591 046
Kentwood| 5.5325° Man'wS | 1339226 20867 21328 21963 0.002453 703 36224 181953 0.45
Kentwood| 5,876 Man'wS | 1338661 20745 21873 21510 0.002095 £.37 670343 178499 042
Kentwood| 5.8175° Man'wS | 1398376 20623 21840 ZI864 0.001567 550 742129 1755.34 0.3
Kentwood| 576 Man'wS | 1396122 20500 21814 21830 0.001058 458 852462 173238 0.30
Kentwood| 5,71~ Man'wS | 1397301 20480 21757 ZI811] 0.000863 457 859628 1800.36 .27
Kentwood| 5 66 Man'wS | 1397872 20460 21784 217.95 0.000740 455 58050 186811 0.2
Kentwood| 561 Man'wS | 13977.01 20440 21773 217.74 0.000881 433 87EE53 133207 0.2
Kentwood| 555333 Man'WwS | 1397631 20423 21763 217.70 0.000551 430 878018 135255 0.2
Kentwood| 5 45655~ Man'wS | 1397674 20407 21753 217,62 0.000543 426 873322 180718 0.2z
Kentwood| 544 Man'wS | 1397643 20330 21744 217,54 0.000454 414 SE1568 184411 0.2z
Kentwood| 5.41 Mon'WwS | 1397687 20270 21673 21223 21740 0001534 657 79538 184145 0.37
Kentwood| 54 Highway 145 Bridge

Kentwood| 533 Man'wS | 1397040 20270 21553 216,33 0.002445 756 B4147 163513 046
Kentwood| 5,347 Man'WwS | 1397008 20275 21541 21556 0.001007 467 632961 168520 ]
Kentwood| 529 Man'wS | 1336833 20280 21520 21531 0.000560 411 579761 1619.80 .27
Kentwood| 5 23665~ Man'wS | 1396633 20183 21430 21503 0.00151 512 609302 165262 0.3
Kentwood| 516333 Man'wS | 1396564 20087 21445 Z1469 0.0017065 £.55 530047 167541 0.37
Kentwood| 513 Mon'wS | 1336372 19330 21383 Z14.14 0.001863 741 BB0S68 168371 040
Kentwood| 5 08665~ Man'wS | 1396365 19330 21340 21371 0.001523 7.0z 611063 1781.07 040
Kentwood| 504333 Mon'wS | 1336281 19330 21302 21328 0.00781 £.30 EEESE0 138369 0.3
Kentwood| 5.0 Mon'S | 1396281 19380 21267 21051 21281 0001203 488 823660 197356 0.3

Tatal flow in cross section,
25
HEC
e
[ RAS Mapper - O X
File Tools Help
Selected Layer: Depth DO@RM X €>in BES _Max| min|df ] A=

[ Structures A
] Manning's N
(] Boundary Conditions
[Errors
(- ] Results
-1 2D 251t Grid 10 sec T
[ Depth (02 AN 1NN

[ Storage Areas
5[] 2D Flow Aress————
] Perimeters
] Computation Points.
[] Break Lines
] Refinement Regions
[ Structures
[JManning's N
] Boundary Conditions
[ Errors
] Velocity (Max)
[IWSE (Max)
[J2D 100t grid
[12D 200ft Grid 15 sec T
& [V] Map Layers
[ LandCover v
< >

Messages| Views | Profile Lines | Active F. ¢ | »

26
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Results Maps: Dynamic Maps

E RAS Mapper

File Project Tools Help

Selected Layer: Grid 50ft

- [v] Features
[] Profile Lines

[[] Geomelnies
[[] Event Conditions
=) [] Results

B[] Grid 50/t
[[] Event Conditions
B[] Geometry
- [ 7] Depth (02JAN1300 02:45:00)
- [i7] Velocity (02JAN 1900 05:00:00)
- [7] \W/SE (02JAN1300 00:00:00)
-[] Inundation Boundary (Max Value_0) &
[ Grid 200ft
[[] Grid 400ft
= [v] Map Layers

B[] LandCover

Classification Polygons
m-1VoD LC

e 82
Amoew

]

ko @&

R

€2 ENS G

553 Selected: 'Grid 50

|

Views | Profile Lines | Active Features | Layer Values

(409497.98, 1802374.68 1 pixel = 13.46 ft)

27

Results Maps: Stored Maps

E RAS Mapper

File Project Tools Help

Selected Layer: Depth

R O@A x

"

€ EHSN® = |

(=) [v] Features
[[] Profile Lines

[[] Geometries
[] Event Conditions
(= [v] Results

=[] Grid 50ft
-[[] Event Conditions
(- [[] Geometry
[ Depth (02JAN1900 02:45:00)
[ Velocity (02JAN1900 05:00:00)
[ 'WSE (02JAN1900 00:00:00)
==y [#] Inundation Boundary (Max Value_0) &
- -[] Depth (Max) @
[[] Grid 200ft
[[] Grid 400ft
£ [¥] Map Layers

B[] LandCover

[V Classification Polvaons

M Views | Profile Lines | Active Features | Layer Values

(403496.56, 1802764.91 1 pixel = 13.46 ft)

28
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Results Maps

£ [v] Resulis

RAS Results Information
Zoom to Layer

Remove Layer

Move Layer »
Open Folder in File Explorer
G2 Show Compute Messages ... B Results Map Parameters X
B MDBIIEH Create a New Results Map Layer\ Map Type Umw FEID Raii i
& D LandCoy MRy Create 2 New Calculated Layer... = HN::;C! Surface Hevati A|f@C=me ‘ wwl
1 Clas er Suface Blevation  Minimum € Raster (with Associated Terrain)

Manage Results Map Layers... Velocity y .
Flow (1D Only) Sl € Point Feature Layer i‘
® ViewResultin 30
nundation Boundary | Stored (saved to gisk]
02JAN1500 00:05:00 @ Raster based on Terrain: TemainWihChannel =
2JAN

| Depth
* Ma p Type (Velocty/Length) - N
t;‘um Feature Layer: il

" Polygon Boundary at Value: o

Courant (Residence Time. 2D Only)
Profil S

L] Shear Stress

ro I e Depth * Velocity

Depth * Velocity "2

* Mode Encray (Depih)

Energy (Blevation)

(Dynamic or e Tme

Arival Time (Max)

Stored) Fecesian

Duration v

Map Type: A Map layer will be created for Flood Inundation Depths.
Map Mode: Map results are computed using the specified Temain and stored to disk. Close

[ Map Type | Layer Name
v » Depth

29

Mapping for Habitat Suitability

Summary

at BWR Refuge - RF6
Relationship A Stage, ft Flow, cfs
Populus Recruitment - 6.0 cm Recession nfa 523.2
Salix Recruitment - 4.0 cm Recession nfa 522.5
Tamarix Recruitment - 6.0 cm Recession n/a 522.2
Mean flow post-release - April 2006 nfa 521.8

/BILL WILLIAMS RIVER/NEAR PARKER/STAGE/01JAN2006/1DAY/FLOWS FROM U.
Edit_View.

[~ NERR PARKER FLOWS FROM USGS GAGE STAGE
POPULUIS RECRUITMENT - 6.0 CM RECESSION T1 - SEASONAL EXTRACTS STAGE

TR RECRUITMENT - 6.0 CM RECESSION Ti - SEASONAL EKTRACTS STAGE
o CMRECESSION T4 s
B SALIXRECRUITMENT- 5.0 CM RECESSION T4 - SEASONAL RESULTS - 6.0 CM PER DAY STAGE
o v 50 cMRECESSION T4 £ DAY STAGE

30

30

15



L3.6/161/Ackerman

Questions?

US Army Corps
of Engineerse
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