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Projection

e Data used in RAS Mapper must be a common coordinate system.

* Projection will be used to re-project Terrain data that is imported into
RAS Mapper.

* Defined using esri PRI file.

* Web Imagery will be projected on-the-fly to RAS Mapper coordinate
system.

ES RAS Mapper Options X
Froject Settings Coordinate Reference System
Projection )
Projection File: |C:'-.Tem|:|'-.Ba:-.'ter2D\projection i ___:,‘l
General
Definition;
Render Mode PROJCS['NAD_1983_StatePlane_Calfomia_lll_FIP5_0403 Feet” GEOGCS
['GCS_Morth_American_1383" DATUM["D_North_American_1%83" . SPHERQID
Mesh Teolerances ['GRS_1580",6378137 258.257222101]] PRIMEM["Greenwich" 0] UNIT
['Degrec”,0.0174532325159432555]], PROJECTION
Global Settings ["Lambert Conforrnal _Conic'T.PARAMETER
['Falze_Easting” ‘:551-555 BEE6EE666] PARAMETER
General ["Faise_Norihing", 1840416 68686665 7],PARAMETER] Certral_eridian

120.5PARAM ETEH[ Standard_Parallel_1",37.06666666666667] PA F-!AM I:—I'ER




Projection Files

* Not all PRJ files are the same

PROICS["NAD 1983 StatePlane Pennsylvania South FIPS 3782 Feet”,

GEOGCS["GCS_North_American_1983",
DATUM["D_North_American_1983",

SPHEROID[ “GRS_1986",6378137.8,298.257222101]],
PRIMEM[ "Greenwich",8.8],
UNIT[“Degree”,8.0174532925199433]],

PROJECTION[ "Lambert Conformal Conic"],

PARAMETER[ “False_Easting",1968500.0],
PARAMETER["False_Northing”,8.8],

PARAMETER[ "Central_Meridian®,-77.75],
PARAMETER["Standard Parallel 1%,39.93333333333333],
PARAMETER[ "Standard_Parallel 2",40.96666666666667],
PARAMETER["Latitude Of Origin”,39.33333333333334],
UNIT["Foot US",8.30480060%9681219211,

Corrupt Projection X

\  GDAL issued a warning that this projection file is corrupted.
. You may experience problems using HEC-RAS with this
. %\ projection file,

E RAS Mapper Opticns

x
Frogact Settings Coordinate Reference System
Projection E
Projection File: |C:\Temp“Mmoie LC\RAS Model\projection pr EI
General
Defimtion:
Render Mode PROJCS["NAD_1983_StatePlane_indiana_East_FIPS_1301_Feet” GEOGCS
['GCS_North_American_1983" DATUM["D_North_American_1983" SPHEROID
Mesh Tolerances ['GRS_1980" 6378137.0,298.257222101]). PRIMEM["Greenwich",0.0]. UNIT
['Degree” 0.0174532925199433]) PROJECTION[ Transverse_Mercator”], PARAMETER
Global Settings ['False_Easting”, 328083.3333333333] PARAMETER
[‘False Northing” 820208 3333333333} PARAMETERrCem-a\ Meridian" -
General 85 66666666666667], PARAMETER[ Scale_Factor”,0.999966666666666 7, PARAMETER
["Latitude_Of_Origin",37.5],UNIT["Foot_US" 0.3048006096012132] AUTHORITY
RAS Layers
\Warping Method
Map Surface Fill @ Default Method (GDAL \warp)
Exting Tools " Alternate HEC-RAS Raster Warping Method

\w/arning: GDAL issued a warning that this projection fi file is corrupted. You
L may experience problems using HEC-RAS with this projection file.

Help me find 2 coordinate reference system: spatizlreference org
RAS Project Units: US Customary

[ ok ] cancal Awlyla
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A good model starts with good terrain ...
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Terrain Cell Size Considerations

* Purpose and scale of model
* Detailed bridge analysis - piers in terrain
 Typical riverine model — only bridge opening in terrain

* Small enough to represent the land surface accurately, NOT any
smaller

* Terrain model for 2D computations needs to accurately reflect
features that direct flow

 Align 2D cell faces with the controlling features
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Terrain Model Types

* Triangulated Irregular Network (TIN) * Grid

* Triangulated points define surface allows ¢ Single value at regular intervals. Cell
for higher density in important areas. size determines surface resolution.

» User-defined triangulation through points * Fast mathematical computations
and break lines
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Building a Terrain Model _HEC,

Verify and Process Points

* Remove of points that are not necessary/incorrect in representing the
ground surface
* Redundant points (more points = more processing)
* Bridge deck elevations

* Make sure to add important features
* Top of roads
* Top of levees
* Top of floodwalls
* Bridge approaches
* Hydraulic structures

* Replace over-water returns with bathymetric data
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Building a Terrain Model

Bare Earth Points
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Building a Terrain Model
Bathymetry Points
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Building a Terrain Model
Bathymetric Data Added
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Building a Terrain Model
Problems?
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Building a Terrain Model HEC,

Breaklines

* Breaklines are used to enforce triangle edges and elevations. They
ensure that interpolation is done “correctly” along linear features.
e Channel banks
Steep drops (drop structures, waterfalls)
Roadways
Levees
Bathymetry points



Building a Terrain Model

Breaklines

* Breaklines with elevations insert points to enforce elevations and
triangle edges
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Bridges

* Removal of bridges from terrain
data is important for 2D
modeling.

* High ground directs flow —
determined directly from ground
surface model.

* 1D modeling place cross sections
at appropriate locations as work
around.
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Terrain Cell Size Considerations

* Purpose — scale of model
* Detailed bridge analysis requires piers be represented
* Riverine model requires flow opening is represented

* Small enough to represent the land surface accurately, NOT any
smaller

* Terrain model needs to accurately reflect linear features that direct
flow. HEC-RAS uses a 2D computational grid as the underlying
representation of terrain. 2D cell faces should be aligned with linear
feature in the terrain.



Raster Cell Size
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Raster Cell Size
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Levee Height
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HEC-RAS Terrain Fixes
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Terrain Model Development Summary

* Terrain models are developed as TINs

* Model is typically exported to a Grid for visualization and analysis
* TINs are more difficult to render
* TINs are more expensive to store
 Calculations with TINs more difficult than with rasters

* Grid-cell size determines the effective accuracy of the resulting terrain
model

* How are you going to represent a levee in a raster with a 20ft grid cell?



Terrain in RAS Mapper

* Uses GeoTIFF format
* Tiled data for more efficient storage
* Compressed data for efficient storage
* Pyramided data for fast visualization

* Allows for on-the-fly inundation

mapping i
* One Layer for Multiple Terrain oo
Models -
* No file size limitations — BigTiFF
supported
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Terrain in RAS Mapper

* Various formats are supported
 Binary Floating Point Raster (FLT)
e Esri Arc/Info Grid format

* GeoTIFF (still rounds and compresses)
e Others (e.g. USGS DEM, etc)

* Imported data is rounded to based on precision selected
» Defaultis 1/32 (~0.03 ft) (1/128 for metric)

« Recommended that a projection is defined for the RAS Mapper
project first.
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Terrain Importer

» Add files — allows user to select rasters for import

* Order raster files based on Priority on what cell value should be used
if there is overlap by the terrain models.
* Highest Priority to the top

Mew Terrain Layer

Set SRS ..
— Input Terrain Files
il Filename | Projection | Cell Size | Rounding | Infa
ﬁ‘ channel tif B Nane I i
T I I
4
4

—Output Terrain File
Rounding (Precision): |1/32 =] ¥ Create Stitches I~ Merge Inputs o Single Raster
Vertical Conversion: | Use Input File (Defaul) Rall
Filsname: [C:\Temp'\2D RAS\1.5 W5 - DTM and 2D Mesh\RAS_Model\Terrain WithChannel hdf

Create | Cancel |

%X




Terrain Importer

* Rounding — Precision which
data is stored

* Terrain Filename and Folder

* name.tilename.tif file for each
imported terrain tile

* name.hdf file contains “stitch”
information for data gaps

* name.vrt file contains statistics
info and color ramp info

MNew Terrain Layer

Set SRS ..

— Input Terrain Files

| Projection | Cell Size

channel
I
4
4

| Rounding

" 5 MNone IT
ez w4 |

| Infa

—Qutput Terrain File

Reunding (Precision): [1/32 | ¥ Create Stitches [~ Merge Inputs to Single Raster

Vertical Conversion: | Use Input File (Defaul) ~| |

Filename: [C\Temp2D RAS\1.5 WS - DTM and 2D Mesh\RAS_Maodel\ Terrain\WihCharmnel hdf
Create | Cancel |
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Terrain Importer

Data is pyramided (overlays) and compressed

TIN stitches created for overlapping regions

Data is translated, projected, rounded for all data

Terrain.hdf is the single layer loaded to RAS Mapper

i
Compute Window - Creating Terrain Terrain’

Importing 1 of 2: BEC 2e@ft.flt
step 1 of 4: Translating to GeoTiff with SRS...

step 2 of 4: Rounding and/or Generating statistics...

Step 3 of 4: Generating Histogram...
step 4 of 4: Aadding overlays...
BEC_2eft.flt Import Complete.

Importing 2 of 2: BEC DEM.f1t

step 1 of 4: Translating to GeoTiff and reprojecting...
Step 2 of 4: Rounding and/or Generating Statistics...

step 3 of 4: Generating Histogram...
step 4 of 4: Adding overlays...
BEC_DEM.f1t Import Complete.

Final Processing: Terrain.hdf

step 1 of 3: creating Terrain.wrt...
Step 2 of 3: Ccreating Terrain.hdf...

step 3 of 3: Creating Stitch-TIN for merging rasters...

Terrain Complete

Cloae
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Improving Channel Data — From XS

Selected: 'Cross Sections'




Ei--EMuncieBasf_ﬁm—"%

Export Channel Surface to GeoTiff

Export Terrain

Enter raster cell size

i .

A [ Rivers |55 RAS Geometry Properties
£ [¥] Cress S )
[ 80q & Validate Geometry
- [JEdd o
- inter [1 Save Geometry As...
- [] Storage XY Delete Geometry
L b (75 Empty § View Geometry in 3D
#-[[] Muncie Geg ?
@[] Muncie Geo| I&] Zoom to Layer
B- ] Muncie Ged|
&[] Muncie Geo Remove Layer
B[] grid200ft Move Layer »
@[] 1A Test
&[] rid200f |_:, Export Layer 3 |
@-[J20 Only’ | Open Folder in File Explorer |
B[] Culvert

Create Terrain GeoTiff from XS's (Overbanks and Channel)

Create Terrain GeoTiff from XS's (Channel Only) p

[v] 2D Flow Areas

- [] Boundary Condition Lines

L (76 Empty Layers)
#-[] Plans

Create Point Shapefile of XS-River Intersections
Create Polygon Shapefile of Geometry Region
Create Polygon Shapefile for XS Vegetation Regions

32



Adding Channel Data =

* New Terrain
* Priority — Channel data highest

T =

| S=t SRS |
Base Temain Files
T :
| il Channel Data (Good data) PROJCS [Hn[l 5 (nal
.~ Original Data (Bad data) =~ -

I
| &
Output Temain File
|| Rounding (Precision): 1/32 -
i Filename: C:\ AL - Temain Data for 10 and 2D Modeling RASModelBECA\RAS Model\Terain' Temain hdf
r Creste || Cancel |
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Terrain with Channel
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Terrain Data Download

. RAS Mapper

File | Project | Tools Help Debug

®  SetProjection...

Add Web Imagery...
Add Reference Layer...

= [ Available Data Products

= LJdI 4. Create New RAS Terrain...

* USGS Terrain
e GRiD (CRREL)

. Download Terrain Data from USGS

~ Import Extents

—Product Query
S e B | EYRTRCO | | | DR

b AddSelected | % Remove Selected

Querying USGS

Products for Download:

Download Directory: |...\USGSTaat

¥ Open Folder After Files Finish Downloading




Terrain Data Download

- RAS Mapper

File Project Tools Help Debug

Selected Layer: USGS Products Available

LoO@®A X

Her2u ENS0

-1

[v] Feahwes ~
i L[] Profile Lines

- [¥] Geomelries

E--DEveniComiicl:

=

[[] Results

&[] Tujunga

B[] Tujunga Steady

| @[] Event Conditions

@[] Geometry

-] Depth (PF 1)
[ Velocity (FF 1)

- C]WSE (PF 1)

E-[J 1DOnly

- [] Event Conditions

@[] Geometry

- [] Depth (Max)

- [ Velocity (Max)

, [ WSE (Max)

= [v] Map Layers

] USGS Products Available

i USGS Froducts To Download
L I o SRR P N B )

Hﬂﬂp] Views ]Pruﬁle Linesl Active Faatures‘ Layer Valuasl

(-6165279.69, 4841941.97 1 pixel = 588.15 )

Elevation Models 'I Query Products

Data Products (Filtered: 359 of 24188)

™ 10m [ %m [ Originsl Fiker

Download Directory:

USGS one meter x48y SoCal Wildfires B1 2018

2[ ™ |m USGS ane meter x43y384 CA SoCal Widfres B2 2018 [ Lk

3 |im USGS one meter x43y378 CA LosAngeles 2016 20200330 Unknown | Link

4| |im USGS one meter x45y377 CA SoCal Widfres B1 2018 20200330  4Z3MB| Lk

5| |m USGS one meter x40y375 CA SoCal Widires B1 2018 20200330  311MB|Link |

& I |m USGS one meter x47y378 CA SoCAL Widéres TL 2018 20200330  18MB| Link

7 [im USGS ane meter x48y 379 CA SoCal Widfres B1 2018 0000330 367 MB| Link

8 ™ |im USGS one meter x46y380 CA SoCal Widfres B1 2018 20200330  145MB | Link

9™ |m USGS one meter x49y378 CA SoCal Widfres B1 2018 2200330 474 v8] Link |

0T [im USGS one meter x40y378 CA SE Fau Zone 2017 20200330 12m8 | Lk |
b AddSelected () | % Remove Selected Products for Download: 0 of 24188 Estimated Download Size: 0B

I

USGSTest

¥ Open Folder After Files Finish Downloading

omil |




Terrain Data Download

Download Terrain Data from USGS

- 0o x
Import Extents
’VEthSwrce: Curent View v|
. RAS Mapper
Product Query
File Project Tools Help Debug ’703‘37?!’9' Hevation Models =] __ QueryProduess |
) - . : Available Data Products. (Filtered: 359 of 24188)
Selected Layer: USGS Products Available h @@ w EN4A \ﬂ max | min | <] el e e — ™ Only Show &
=[] Featwes A Selected 'USGS Prof | |+ |cis= | 2
“-[] Profile Lines r [m USGS one meter x48y378 CA SoCal Widiies B1 2018 20200330
- [v] Geomelries  |im USGS one meter x43y384 CA SoCal Widfres B2 2018 20200330
[#-[] Event Conditions I |im USGS one meter x43y378 CA LosAngeles 2016 20200330
E!D Resulis (w] USGS one meter x45y377 CA SoCal Widfires B1 2018
[ Tujunga V] 1/5GS one meter x40y375 CA SoCal Widfres B1 2018
EI-DTujuﬂga Steady (] USGS one meter x47y378 CA SoCAL Widfires TL 2018 | Lk
| ®-[[] Event Conditions o USGS one meter x48y379 CA SaCal Widires B1 2016 ok
#- [] Geometry (] USGS one meter x46y380 CA SoCal Widires B1 2018 145 MB | Link
.[[] Depth (PF 1) (] USGS one meter x4%378 CA SoCal Wildires B1 2018 474MB | Link
L D Velocity (PF 1) 10| m USGS one meter x40y378 CA SE Fault Zone 2017 20200330 | 12 MB | Link
: D...DWSE(PF 1 ',+,/Md5dacu | % Remove Selected (1) Products for Download: 32 of 24188 Estimated Download Size: 1.33 GB
B+ 1DO0nly 4
- [7] Event Conditions jcad Directory: | \U3GaTen )|
@[] Geometry ¥ Open Folder Atter Files Finish Downloading StrtDownioad | Close
- [[] Depth (Max)
-~ [ Velocity (Max) |
5 - [ WSE (Max) ?
= [v] Map Layers
Lo [¥] USGS Products Available
USGS Froducts To Download [ | v
o I o SR R N R )

Messages | Views | Profile Lines | Active Features | Layer Values |

{-6551574.33, 434133858 1 pixel = 588.15 )

ombl |




Terrain Build

. MNew Terrain Layer
+
il _ CS["NADB3(2011) / UTM zone 11N" GEOQ..
| PROJCS["NAD83(2011) / UTM zone 11N".GEO... None
—+] ' PROJCS["NAD83(2011) / UTM zone 1IN" GEO... |0.5 None | i
| PROJCS["NAD83(2011) / UTM zone 1IN" GEO... |05 None | &
s | PROJCS["NADS3(2011) / UTM zone 11N" GEO... |05 None i
I |PROJCS["'NADS3(2011) / UTM zone 1IN".GEO... (0.5 None i
B | PROJCS["NAD83(2011) / UTM zone 1IN".GEO... |0.5 Nane | &
i PROJCS["NAD83(2011) / UTM zone 1IN"GEO... |05 None i
0 | PROJCS["NAD83(2011) / UTM zone 11N" GEO... |05 None i
: | PROJCS['NAD83(2011) / UTM zone 11N" G 0.5 None | i
—Output Terrain File
Rounding (Precision): [1/32 | I Create Stitches [¥ Merge Inputs to Single Raster
Vertical Conversion: |Use Input File (Defaut) =l
Filename: |C:\Temp\__NewModels\Merced\Terrain'\Terain hdf ﬁl
Create |  Cancel
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