Specifying Meteorological Data in HEC-RAS
Workshop

1 Objective

This workshop will help students learn how to specify meteorological data including
precipitation, evapotranspiration, and wind. In addition, the workshop also includes
how to setup infiltration. This work was developed with HEC-RAS Version 6.2.
However, the same steps should work for Versions 6.0 and 6.1.

2 Base Plan

The terrain data (and a depth map) that was used in the HEC-RAS model for Bald
Eagle Creek is show below. Evaluate the existing plan

1. Open HEC-RAS and the “BaldEagleDamBrk.prj” project
2. Run the “Single 2D Area” plan
3. Animate the results in RAS Mapper

Note the model setup including the geometry, dam, computational options and
tolerances, and boundary conditions. Note where water is spilling into the town. The
base plan is setup as a single 2D area with the dam modeled as an SA/2D
Connection. The reservoir has a single inflow hydrograph. The dam as a Time-Series
Controlled Gate Openings. The downstream boundary is a Normal Depth boundary
condition.

3 Gridded Precipitation

This task will add gridded precipitation to the base model plan. The gridded
precipitation DSS file has already been created.

4. Create a new Unsteady Flow Data file and call it “Gridded Precip”.

5. Within the Meteorological Data tab of the Unsteady Flow Data editor,
click on the drop-down menu next to Precipitation/Evapotranspiration
and select Enable.

A Unsteady Flow Data - Gridded Precip

File Options Help

Description: [

Boundary Conditions | Initial Conditions Meteorological Data | Observed Data I

Precipitation/Evapotranspiration: IEnab\e LI Wind: INo Wind Forces L]

) ) Enable )
Meteorological Stations (re - t time series data)

Create /Edit Stations ... | Rasterization Parameters (Optional) ... | Plot ¢

The Precipitation and Evapotranspiration fields will be enabled under
Meterological Variables.
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6. In the section called Precipitation, there is a Mode drop-down menu. Click
on the drop-down menu and select

—Meteorological Stations (required for point time series data)
Create [Edit Stations ... I Rasterization Parameters (Optional) ... ] Plot Stations ... ‘

Meteorological Variables
~ Precipitation

Mode: |None > I

Meteorological Stations (required for point time series data)
Create/Edit Stations ... | Rasterization Parameters (Optional) ... | Plot Stations ...

Meteorological Variables
Precipitation
Mode: [Gridded v Ratio (Optional): | [oridded Data -DSS v ™
Gridded Data
Source: lh
DSS Data
Filename: |
Path:

(=10

Evapotranspiration
Mode: |None i

7. Make sure the Source drop-down menu is set to DSS.

8. In the section DSS Data click on the open icon Ei and select the DSS file
called “precip.2018.09.dss” located in the Precipitation folder of the project
folder. The HEC-RAS DSS Viewer will open. Set th path Parts as shown in
the figure below. Then double click on any of the the rows to set the path and
click on the OK button.

Gridded Data:Precipitation: Precipitation - o X
File Options Help

~ FileCount: 2 Time Window: 08Sep20182400 - 13Sep2018 2400

@ U: FileName FileDate Time Window

g C:\HEC\HEC-RAS\Classes\2022\HEC-RAS 2D (3 Day Memphis)\Workshops\2.7-W| 10/1/2018 6:38: |k I Plan Time j‘

™ | CAHECQ\HEC-RAS\Classes\2022\HEC-RAS 2D (3 Day Mempbhis)\Workshops\2.7-W 8/25/2022 3:24:C| ~

General Filter: I Apply |

Last Applied Filter: Path Count:  720/5138

R File Name Type Part A Part B Part C PartD Part E Part F Data Type Data Units

el |Grid i | ISHG =1/ Imar~] ‘[__] I (0| | [nexrap =] | 2|1 S s
precip.2018.09 MARFC | PRECIP |01SEP2018:0000 | 01SEP2018:0100| NEXRAD PER_CUM m-

2 precip.2018.09 | Grid MARFC PRECIP 01SEP2018:0100 01SEP2018:0200 NEXRAD PER_CUM

3 precip.2018.09  Grid SHG MARFC PRECIP 01SEP2018:0200 01SEP2018:0300 NEXRAD PER_CUM mm

4 precip.2018.09 | Grid SHG MARFC PRECIP 01SEP2018:0300 01SEP2018:0400 NEXRAD PER_CUM mm

5 precip.2018.09 | Grid SHG MARFC PRECIP 01SEP2018:0400 01SEP2018:0500 NEXRAD PER_CUM mm

6 precip.2018.09 | Grid SHG MARFC PRECIP 01SEP2018:0500 01SEP2018:0600 NEXRAD PER_CUM mm

7 precip.2018.09 | Grid SHG MARFC PRECIP 01SEP2018:0600 01SEP2018:0700 NEXRAD PER_CUM mm

9 precip.2018.09  Grid SHG MARFC PRECIP 01SEP2018:0700 01SEP2018:0800 NEXRAD PER_CUM mm

10 precip.2018.09 | Grid SHG MARFC PRECIP 01SEP2018:0800 01SEP2018:0900 NEXRAD PER_CUM mm

11 precip.2018.09 | Grid SHG MARFC PRECIP 01SEP2018:0900 01SEP2018:1000 NEXRAD PER_CUM mm

12 precip.2018.09 | Grid SHG MARFC PRECIP 01SEP2018:1000 01SEP2018:1100 NEXRAD PER_CUM mm

13 precip.2018.09 | Grid SHG MARFC PRECIP 01SEP2018:1100 01SEP2018:1200 NEXRAD PER_CUM mm

14 precip.2018.09 | Grid SHG MARFC PRECIP 01SEP2018:1200 01SEP2018:1300 NEXRAD PER_CUM mm M
v Show Plot
Selected Path: /SHG/MARFC/PRECIP/01SEP2018:0000/01SEP2018:0100/NEXRAD/ OK Cancel
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The editor should look something like the figure below.

A Unsteady Flow Data - Gridded Precip - O X
File Options Help

Data I
Description: I J Aeely

Boundary Condih'onsl Initial Conditions ~Meteorological Data I Observed Data |

Precipitation/Evapotranspiration: IEnabIe L] Wind: INo Wind Forces lj
~Meteorological Stations (required for point time series data)
Create/Edit Stations ... | Rasterization Parameters (Optional) ... | Plot Stations ... |
Meteorological Variables
~ Precipitation
Mode: [Gridded + | Ratio (Optional): | fridded Data - DSS |
- Gridded Data
Source: |DSS >
DSS Data
Filename: Iorkshops\z. 7-W-Meteorological Data\Solution\Precipitation\precip. 2018.09.ds< ﬂ
Path: |/SHG/MARFC/PRECIP /0 1SEP 20 18:0000,/0 1SEP20 18:0 100/NEXRAD/
— Evapotranspiration
Mode: |None e

9. Save and close the Unsteady Flow Data editor.

10. Create a new plan called “Gridded Precip” with the new Unsteady Flow Data
and run it.

11. Before inspecting the results, inspect the gridded precipitation in RAS
Mapper. Open RAS Mapper and select the Gridded Precip layer under the
Event Conditions layer. For the precipitation to display properly it will be
necessary to adjust the surface colormap. Animate the precipitation. The
gridded precipitation should look something like the figure below.

!RAS Mapper - [m) X
File Project Tools Help Debug

Selected Layer: Precipitation (DSS) hb@QAxHe>u ENSMO® v vi|d] 2lr

[_] Features

Geometri Selected: 'Precipitation (DSS)'
[=-[¥] Event Conditions
i+ [] No Met Data
(=) [¥] Gridded Precip
Precipitation (DSS)
] Precipitation (Accumulated)
[] Results
[#-[] Map Layers
Terrains

9/6/2018 6:00:00 PM

1.000
0.900:

0.800:

' 0.700:

0.600:

0.500:

0.400

0.300:

0.200:

0.100:

Views | Profile Lines | Active Features] « |» o0

(2410792.30, 341194.67 1 pixel = 1329.30 ft) 0mlL_ |
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12.Inspect the HEC-RAS results and compare to the plans with and without
precipitation. Use a different colormap for the water surface elevations

highlight the differences or compare the extents of the water surface and
velocity layers. See the example below.

¥ RAS Mapper
File Project Tools Help Debug

Selected Layer: Velocity

He>m ENGS N, B M| vin]d
;

1 2r

£ [¥] Gridded Precip
[ Precipitation (DSS)
Precipitation (Accumulated)
£ [¥] Resulls
£ [ Single 2D Area
@[] Event Conditions
@[] Geometry
] Depth (03SEP2018 00:00:00)
Velocity (12SEP2018 2220:30) il
] WSE (12SEP2018 22:20:30)
& [¥] Gridded Precip
- [] Event Conditions
- [] Geometry
] Depth (Max)
[ Velocity (Max)
[ WSE (12SEP2018 22:20:30)
[ Cumulative Precipitation Depth (09SEP2018 00:C
[[1Map Layers
£ [Vl Termains
Terrain

[hillshade]

v

Selected: 'Velocity'

Views | Profile Lines | Active Features| Layer Values|

(202023855, 327306.98 1 pixel = 7.41 fi)

12SEP2018 22:20:30
= O

13.

Add the Cumulative Precipitation result in RAS Mapper by right-clicking

on the “Gridded Precip” plan and selecting Create a New Results Map
Layer... from the menu.

El- [v] Results
&[] Single 2D Area
=[] Gridded Precip

&[] Event Condition
&[] Geometry -
- []Depth (Mz) | 'S
Velocity (Max)
WSE (125EF20
i [] Cumulative Pref
- [[] Gridded Precip CM
#- [[] Gridded Precip CM
#-[] Map Layers
=[] Terrains
.. [#] Terrain

RAS Results Information
Zoom to Layer

Remove Layer

Remaove Layer and Delete Source Files
Maove Layer 3
Open Folder in File Explorer

Show Compute Messages ...

[

Create a New Results Map Layer... N |
I

Create a Mew Calculated Layer...

14. Adjust the colormap and inspect the spatial distribution of the precipitation.

15. Compare the results with and without precipitation by plotting time-series and
spatial maps in RAS Mapper.
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4 Infiltration

The SCS Curve Number method can be parameterized using a combination of both
Land Cover and Hydrologic Soils data or only one of those datasets. In this workshop
both the Land Cover and Hydrologic Soils data are utilized. First, a Soils Layer is
created based on the USDA gSSURGO database
(https://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/survey/geo/?cid=nrcs142p2

053628). Then, an SCS Curve Number Infiltration Layer is created based on
both the Soils Layer and the Land Cover classification layers.

16. Create a Soils Layer by right-clicking on Map Layers and selecting Create a
New RAS Layer.

E RAS Mapper
File  Project Tools Help
Eb@AQAxe»m ENSNGD &
T L .
I { 4 Map Laye!
- T [=
|
el ]
| ul
Add Web Imagery... -
Reference Layers 3 1
] Terrain |*b Create a New RAS Layer 3 | Land Cover Layer
% Createan Empty RAS Layer » | Soils Layer N
% Addan Existing RAS Layer L4 Sediment Bed Matenlﬁna)rer
-‘( Manage Geometry Associations ... Infiltration Layer From Land Cowver / Soils Layers
Infiltration Layer From Shapefile »
Elevation Point Layer
H Calculated Layer

it - — - T

17.1In the Browse for Land Classification Files window, select GSSURGO (*.*) as
the file type and select the gdb file in the folder gSSURGO_PA.gdb folder in
the Soils Data folder in the main project directory.

E Browse for Land Classification Files X
<« v <« Solution * Soils Data » gSSURGO_PA.gdb v O Search gS5URGO_PA.gdb
QOrganize » MNew folder B== ~ [N o
Soils Data Lol Name Date modified Type Size *
[ This PC [ 200000059.col_index.atx 10/ ATX File
- d i 0 \DEXES Fi
B 3D Objects g a00000059.gdbindexes 10 GDBIMNDEXES File
|1 abDDD0059.gdbtable 10/ GDETABLE File 196
[ Desktop — R R
) [ 200000059.gdbtablx 10, GDBTABLX File
= Documents [7] a000DD059.row_index.atx 10/ ATX File
¥ Downloads [ ] gdb 10 File
J‘ Music [ ] timestamps 10/ File v
&=/ Pictures i i€ 2
File name: | gdb ~| |ssurso () ~
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18.In the Create a New Soils Layer editor, click on the add button as shown in
the figure below and select the file in the Soils Data folder in the main

project directory.

-Create a New Soils Layer X
—Input Files
Import Extents: ITeﬂains vI I{None} LI I d

| Naming Std.

| Name Field

—Unigue Classification Names for Selected File

—Output File

Output ID Standards: [{None) |

X
K
N

Cell Size: 10 feet
_iI Filename: IC:\ _.\Solution\Soils Data'\Soils hdf EI
el e
i}
. Create a New Soils Layer X
—Input Files
Import Extents: ITen-ains 'l I(None) LI IH,rdroIogic Grou ;I
Projection | Naming Std.

—Unigue Classification Names for Selected File

Name Field | Classffication

B
A

B/D

D

[

C/D

) (none)

53s8°°38”

AD

@~ @ W |

Output D Standards: [(None) -]

Cell Size: I 10 feet Expected Output Size: ~1 MB
Filename: |C:\ .. \Solution\Soils Data'\Soils hdf EI

&lﬂlﬁ
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19. Replace /" with *-" and “(none)” with "NoData” in the Classifications to
dashes as shown in the figure below.

. Create a New Soils Layer X
—Input Files
Import Extents: | Temaing LI I{None} j IHydrcIcgic Grou;l

| Naming Std. | Name Field
(None) 3 ... | {None) Hydraologic Gro

r—Unigue Classification Names for Selected File ————————  —QOutput File
Name Field Classification -
A A
B/D B-D
D
C
c/D cD
{none) MoData
AD cD
hd AD
Invalid Mame(s) ( / or ' not allowed) Output D Standards: Im
Cell Size: 10 feet Expected Output Size: ~1 MB
_iI Filename: |C:\ ...\Soils Data‘\Hydrologic Soil Groups hdf

20. Click on the Open Folder icon and save the Filename as
“Hydrologic Soil Groups.hdf” in the Soils Data folder in the main project
directory.

21.In the Create a New Soils Layer window shown above, click Create and
then Close in the Compute Window below.

.Compute Window - Creating Mannings n Layer ‘Hydrologic Soil Groups.hdf* X
ANNENEENENEEERERENENENNENENERENENEEEEER
|Computation Task ] hhimm:ss ~

PREPROCESSING: Ensuring rasters are in the correct projection...
igdb is a vector file. Projection will be done on-the-fly if necessary.

Preprocessing complete. | ]
iCreating output file Hydrolegic Seil Groups.tif... ] 5
adding overlays... ] 2
[Creating Hydrologic Seil Groups.hdf... ] 2
Land cover Layer complete! | -]
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22.

Inspect the Soils Layer in RAS Mapper. The layer should look something like
the figure below.

B RAS Mapper - o X
File Project Tools Help
Selected Layer: Hydrologic Soil Groups Rb@@QAxter»u ENS N Max | _Min | <] .

o Selected: "Hydrologic Soil Groups'

L] Event Condiions
Results
- [V] Map Layers

! -D(Lsosc\euybnd
i auaydmolgcsdle,m [EEmEEn]
EITEIIEI {1
[ Terrzin hillshade] I_I |
T ”
_ _Z# T H |
=EgmE 7
cates
Messages | Views | Profile Lines | Active Features .]L]_'I :* L I I y 4 J
(200646520, 32306045 Tpixel = 18018 ] C 2000RL 00|
23. Create an Infiltration Layer by right-clicking on the Map Layer and
selecting Create a New RAS Layer | Infiltration Layer From Land Cover
/ Soils Layers as shown in the figure below.
‘RAS Mapper
File Project Tools Help
hb@AQAx X e»u ENAGR® U
- . ¢ qu Lay;;
HH ?
Add Web Imagery... #
T
Reference Layers 3 P
| > Create a New RAS Layer '| Land Cover Layer E
% Createan Empty RAS Layer 13 Soils Layer
e Add an Existing RAS Layer 4 Sediment Bed Material Layer
% Manage Geometry Associations .. [ Infiltration Layer From Land Cover / Soils Layers %J:
i Infiltration Layer From Shapefile [ 4
DE Elevation Point Layer
T
11111 d
: 'HE“;- EICUIatEd aner T T T
24.1n the Infiltration Layer window, set the options as shown in the figure
below and click Create. As mentioned previously, it is not necessary to utility
both the Land Cover and Soils Layers for the SCS Curve Number method, but
more accurate to do so.
Infiltration Layer - O X
Infiltration Method: ISCS Curve Number LI
Land Cover Layer: ILandCo\rer LI Soils Layer: IHydrcIogic Soil Groups LI
Time between rainfall events to reestablish initial loss and soil moisture (hrs): I-iB
Infiltration Layer Name: |C:\ .. \Workshops'2. 7-W-Meteorological Data’\Solution Infitration\Curve Number hdf =
Create | Cancel |
)
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25. Inspect the Infiltration Layer in RAS Mapper. The layer should look something

like the figure below.

B RAS Mapper - m] X
File Project Tools Help

Selected Layer: Land Coverage RO@RxXe»m B 4 Wy
[[] Features
[¥] Geometries
- [] Event Conditions
[ Resuls
- [¥] Map Layers
+--[] Geogle Hybrid
[ LandCover
] Hydrologic Soil Groups
5[ Curve Numbes ]

£ [ Terrains
[ Terrain Thillshade]

11— -

Messages | Views | Profile Lines | Active Features| 1« [ »
(2005106.13, 322373.95 1 pixel = 14.01 fi) -

26. Right-click on the SCS Curve Number Infiltration Layer and select Edit

Infiltration Data Table.

-RAS Mapper
File  Project Tools Help
Selected Layer: Land Coverage @& x

[[]1 Google Hybrid
[] LandCover
[[] Hydrolegic Seil Groups

Layer Properties

Edit Infiltration Data Table S

Zoom to Layer

27.The Classification Parameters window will appear. The table contains all of

the land classifications which need to be assigned SCS Curve Number
infiltration parameters.

Classification Parameters X
Selected Area Edits Parameter: W]
|l 2l +] x| al 5 2l
Minimum
D Name Curve Number Abstraction Ratio Iar:%rra)tion Rate

124 | Bamen Land Rock-Sand-Clay ...
125 | Bamen Land Rock-Sand-Clay ...
126 Bamen Land Rock-Sand-Clay ...

127 Bamen Land Rock-SandClay ...
128 | Main Channel : NoData

128 | Main Channel : B

130 | Main Channel : A

131 |Main Channel : B-D

132 |Main Channel : D

133 | Main Channel : C

134 | Main Channel : C-D

135 | Main Channel : A-D

SCS Initial Reset Time (hrs): 48 Cancel I

W — Meteorological Data
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28. For the purposes of the workshop, an Excel spreadsheet has been provided

with the SCS Curve Number parameters. Open the spreadsheet called

“Curve Number.xlsx” located in the Infiltration folder of the main project
directory and copy the values to the Classification Parameters window.
Then Click OK to accept the values in the table.

Curve Numberxisx = Saved ~

Ready @ Display Settngs | [ E—,

File  Home Insert Pagelayout Formulas Data Review View Help Acrobat I &
Classification Parameters X
19 - fx v
A B © D E E [« Selected Area Edits Parameter: | Al Parameters >
FEEEPEE
Curve Abstraction Infiltration
11D Name Number  Ratio Rate (in/hr) T —— =
2 0 NoData 75 0.1 0.12 ID Name Curve Number Abstraction Ratio | Infiltration Rate
3 1 NoData : B 75 0.1 0.12 | (in/hr)
4 2 NoData : A 75 0.1 0.12 _ NoData 75 01 012
S 3 NoData : B-D 75 01 0.12 1 NoData : B 75 01 012
6 4 NoData:D 75 0.1 0.12
7 5 NoData:C 75 0.1 0.12 2 NoData : A 75 0.1 012
8 6 NoData:C-D 75 0.1 0.12 3 NoData - BD 75 01 012
9| 7 NoData:A-D 75 0.1 0.12
10 8 Mixed Forest : NoData 79 0.2 0.12 _Jpl  [NoDaa:D 7 01 0.12
11 9 Mixed Forest : B 60 0.2 0. ~ NoData :C 75 01 012
12 10 Mixed Forest : A 36 0.2 o
13 11 Mixed Forest : B-D 65 0.2 0. NoDats : C-D s 01 012
14 12 Mixed Forest : D 79 0.2 0.12 %ﬂ NoData : A-D 75 01 012
15 13 M‘\xed Forest: C 73 0.2 0.12 2 Mixed Forest : NoData 7 02 012
16 14 Mixed Forest : C-D 78 0.2 0.12
17 15 Mixed Forest : A-D 40 02 0.12 9 Mixed Forest : B 60 02 012
18 16 Deciduous Forest : NoData 70 0.2 0.12 10| Mixed Forest - A % 02 012
19 17 Deciduous Forest : B 66 0.2 0.12
20 18 Deciduous Forest : A 45 0.2 0.12 11 |Mixed Forest : B-D 5 02 0.12
21 19 Deciduous Forest : B-D 70 0.2 0.12 12 |Mixed Forest : D 79 02 012 -
22 20 Deciduous Forest : D 83 0.2 0.12 = SCS nifial Reset Time (). 38 e
Sheett | @ 1 — Y

29.To utilize the infiltration parameters, the Infiltration Layer needs to be

“associated” with a geometry. Preserve the existing geometry without
infiltration calculation, and create a new one by right-clicking on the geometry

and selecting Save Geometry As...

E RAS Mapper

File Project Tools Help
Selected Layer: Single 2D Area - No Infiltration y @R
[[] Features

£l [v] Geometries

Single 2D Area - No Infiliration

[[] Event Conditions o= RAS Geometry Properties
[]Results i
L] Map Layers 4 Edit Geometry
&[] Termains @, Validate Geometry
- [f] Terrain [L—'D Save Geometry As.. |

X Delete Geometry

=
J

View Geometry in 3D

Curve Number”.

E Save Data As

Enter a unigue Name for the new Geometry:

|Single 20 Area - Curve Numberd]

OK

Cancel

30.In the Save Data As window, save the new Geometry as “Single 2D Area -
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31. Right-click on the root Geometry node in RAS Mapper and select

Manage Geometry Associations or go click on the menu Project |

Manage Layer Associations... as shown below.

E RAS Mapper

File  Project Tools

Help

-[] Features

EE_

¥ Add Mew Geometry

[#- [] Single 2D
#-[] EventCo

| ',( Manage Geometry Associations...

-1 Resl=

|

RAS Mapper

Project | Toels  Help

File

Set Projection...

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

Download Data

Create New RAS Terrain...

Create New Geometry...
Create a Mew RAS Layer

Manage Layer Associations...

Manage Results Maps...

=

32. Set the Infiltration layer to Curve Number for the corresponding
Geometry as shown in the figure below.

Manage Layer Associations X
Type RAS Geometry Layers Temain Manning's n Infittration % Impervious | Sediment Bed Material Layer
Geometry | Single 2D Area - No Infiltration | Temain j LandCover j {None) j {None) j {None) j
Geometry | Single 2D Area - Curve Number | Temain j LandCover j = || (None) j (None) j
Results Single 20 Area Temain j LandCover (Mone) {Mone) (Mone)
Results Gridded Precip Temain j LandCover (None) {None) {None)
Close |
Zi|
33. Set the % Impervious Layer to Land Cover for the corresponding
Geometry as shown in the figure below and click Close.
Manage Layer Associations X
Type RAS Geometry Layers Terrain Manning's n Infiltration ‘i Impervious Sediment Bed Material Layer +
Geometry | Single 2D Area - No Infiltration Termain ﬂ LandCover j {MNone) ﬂ {Mone) ﬂ {Mone) hd
Geometry | Single 2D Area - Curve Number Temain j LandCover j Curve Number j - || (None) o
. o I;H
Close |
Zi
34. Right-click on the Land Cover layer and select Edit Land Cover Data
Table.
El v| Map Layers
. [ Google Hybrid
- [#] Land Coy=c m I
Class g=: Layer Properties
i [] Hydrolog -
B[] Curve N ||J Edit Land Cowver Data Table {:?
E‘ Tem & Zoom to Layer
‘.. [ Terrain | —
&0 Add Watch to Layer Values
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35.The % Impervious values have already been filled.

Inspect the values.

Classification Parameters X
Selected Area Edits ————|  Parameter: [Al Parameters |
)+l x|
D MName ManningsN LTe?vr:tous =
NoData 0.035 1]
0 43 Mixed Forest 012 0
4 Deciduous Forest 01 1]
21 Developed, Open Space 0035 0
42 Evergreen Forest 0.15 0 —
1 Open Water 0.035 100
52 Shrub-Scrub 0.05 0
81 Pasture-Hay 0.045 0
i Grassland-Herbaceous 0.04 1]
oo L L nonorc o hat
[ ok | Cancel %
Question: Why are the impervious values set to 100 for open water?

36. Inspect the Land Cover layer by setting the opacity/transparency to 50%

=l [¥] Map Layers
. iw[] Google Hybrid
El ] LandCover

- [w] Clasmfc:atlnn" o=

I_l ™1 Hudralamie Snil 13

and overlaying the layer the Terrain. Do this by right-clicking on the layer and
selecting Layer Properties. Then close the Layer Properties window.

—

Layer Properties

E LandCover - Layer Properties

Visualization and Information | Source Files I

—Vector
Paint: Line: | Fill: |
™ Label Features with Attribute Column(s) Edit |
[ Surface
¥ PlotSurface [T Update Legend with Vie
[iD
=1
] )
Opacity:

Opticns

—Contours / Hillshade

[~ Plot Contours Interval: [5 I Color: |

Copy Symbology | Paste Symbology | ResetSymboIogyl
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37.Find areas in the channels that do not correspond to Open Water (see
examples in figure below).

38. Practice fixing areas like this using Classification Polygons. Right-click on
Classification Polygons and select Edit Layer. Then click on the Add New

Feature tool .

=l [#] Map Layers -
. i[[] Google Hybrid

. [ LandCover (TS

¢ | i.[4 Classification Polygons

-- [[] Hydrolegic Seil Groups o= Layer Properties
=- D Curve Number Bl Open Attribute Table
- [v] Terrains o Editlayer
. [¥] Terrzin . =
o &)  Zoom to Layer

39. Draw polygons over the areas which need to corrected. After each polygon is
drawn, an editor will appear to select the Classification for each polygon.
Select the Main Channel classification and clock OK.

fF D ¢y | ETools ~| 2

B classifications X

Classification Name:

Percent
Impervious

ManningsM

ok | Cancel |
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40. After creating a few polygons, right-click again on the Classification
Polygons layer, and select Stop Editing.

El-[#] Map Layers

¢ i-[] Google Hybrid

: LandCover

i.-[¥] Classifhcation Polygons

#- [] Hydrologic Soil Groups
=[] Curve Mumber

:

- [#] Terrains

Layer Properties
Open Attribute Table

Stop Editing N

1o

RS

Toom to | aver

41.The window below will appear. Click on Yes to save the edits.

Save Edits (Classification Polygons)

Yes

| ! . Do wyouwant to Save Edits for 'Classification Palygons'?

X

Mo Cancel

42.Create a new plan called “Gridded Precip CN” with the new Geometry called
“Single 2D Area - Curve Number” and run it.

A Unsteady Flow Analysis

File Options Help

Plan: [Gridded Precp CN

Geametry File:

Programs to Run

X

ShortID: |Gridded Precp CM
|Single 2D Area - Curve Number ﬂ
=l

Unsteady Flow File: |Gridded Precip

Flan Description

[v Geometry Preprocessor |
[+ Unsteady Flow Simulation

I~ Sediment
| PostProcessor

43. Inspect the results and compare to the previous plans using profile and time-

series plots in RAS Mapper.

Questions: How do the water level time-series compare between the three
plans? Which water levels are higher and where the largest differences?

Questions: Why is there no infiltration in the channels?

Questions: Animate the Cumulative Infiltration Depth. Why does it reset to
zero at some point during the simulation?
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5 Potential Evapotranspiration

In this section, a time-series of potential evapotranspiration is added. The time-
series is specified at a single meteorological station.

44, Create a new Unsteady Flow Data file called “Gridded Precip Evap”.

A Unsteady Flow Data - Gridded Precip

File Options  Help

Mew Unsteady Flow Data
Open Unsteady Flow Data ...
Save Unsteady Flow Data
Save Unsteady Flow Data As ...

A

Rename Unsteady Flow Title ...

Nelete lInsteadw Flow File ...

45. Next, create a Meteorological Station, by clicking on the button labeled

Create/Edit Stations...

/5. Unsteady Flow Data - Gridded Precip Wind

File QOptions  Help

- O X

Description: |

Boundary Condih’ons] Initial Conditions ~ Meteorological Data l Observed Data]

Predipitation/Evapotranspiration: |Enable ﬂ Wind: |Speed,|"Direch'on j

Meteorological Stations (required for point time series data)

Create/Edit Stations ... |

Rasterization Parameters (Optional) ... |

J Apply Data

Plot Stations ... |

46.1In the Meteorological Stations editor, click on the new button, call it Sayers
Dam, and enter either the WGS84 or projected coordinates shown below.

Meteorological Stations
Detailed ]Table |
Sayers Dam - ﬂ ﬂ QI i‘ 1‘

Gauge Height [required for wind] (m): |10.

GIS Coordinates (enter coordinates one way)

Point Name:

WGS84 Projected (set SRS in RAS Mapper)

Latitude (-5, +N):  [41.05 or | X 2007114.58
Longitude (-W,+E): [-77.61 v: 321872.32

Plot Point Locations ... Sort Points By Name ...

Cancel

W — Meteorological Data
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47.Click on the Plot Stations button.

A Unsteady Flow Data - Gridded Precip Wind - O X
File Options Help

Description: I J w'

Boundary Condiﬁonsl Initial Conditions Meteorological Data I Observed Dabl

Predipitation/Evapotranspiration: IEnabIe ;I Wind: ISpeedeirection ;I

"Meteorologial Stations (reguired for point time series data)

Create/Edit Stations ... I Rasterization Parameters (Optional) ...
= - m] X
(Pt Table |
Meteorological Stations j
3800001 Tegend
]
SA2D
350000 Meteorological Stations

3400004

(ft)

3200007

3000004

280000
1960000 1980000 2000000 2020000 2040000 2060000 2080000 2100000

o - o

48.1In the Evapotranspiration section, set the Mode is set to Point, and click
on the -/ button to expand the section as shown below.

Meteorological Variables
— Precipitation
Mode: IGridded ~~| [pridded Data - DS5 _I

~ Evapotranspiration

Made: ||Point ;Il Fnint'l’lme Series Mode (Nearest)

49, Click on the Edit button shown below.

Meteorological Variables

~ Precipitation
Mode: IGridded LI FriddEd Data - DSS _I
~ Evapotranspiration

Mode: IPoint vl Ratio (Optional): | PPoint Time Series Mode (Nearest) Iﬁ

Point Time Series Data

Interpolation Method: INearest ;l @I

I |513tion Name |5L.IITIITIEF\|' Edit
1|Sayers Dam Table Data: data range = 0.0000 to 0.0183 (in/hr)

Notes: In Version 6.2, the time-series plots of Meterological Variables does
not work. In addition the Ratio option does not work. Both of these issues
have been fixed in Version 6.3.
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50.In the Meteorological Point Location Time Series window, enter the
hourly potential evapotranspiration data for Sayers Dam as shown in the
figure below. The data has been provided in an Excel spreadsheet called

“PET.xIsx” located in the Potential Evapotranspiration folder of the main

project directory. Once all the data is entered click on the OK button.

. PETxIsx ¥ /O = s (m} X
File Home Insert Page Layout Formulas Data Review View Help Acrobat 1 &
H15 - fx v
Al B | ¢ B | E | B | @ H 1 [<]
1 Hour Eto (in/hr)
2 | 0 0.0000 i
3/ 1 0.0000 Evapotranspiration Potential
4 2 0.0000 0020
5 3 0.0000 i
6 4  0.0000 0015
7 5 00000 @ _
8 6 00000 50010
9 7 0.0000
10/ 8 0.0009 0005
11 9  0.0042 0,000
12 10  0.0081 0 50 100 150 200
137 11 0.0127 Hour
14 12 0.0162
15 13 0.0179 )
16 14 0.0182 F‘
Sheet1 | (& | D]
Ready L@ Display S ﬁ E‘ ——h—+ 100%
Meteorological Point Location Time Series: spiration
Detailed |Tab|e | |
Met Station Point: ISayers Dam j ﬂ ﬂ ¥ Use this Time SE”E’_II/—\
Source: ITabIe hd l
—Table Data
Create regular interval time series LI Data Type
~Starting Date/Time I INST-VAL vl
% shift with Simulation: |0959D2013 00:00:00 | Time Interval Units
" Fixed Start: | |1 Hour | | infhr |
Date/Time (ddmmmyyyy hh:mm:ss) | Simulation Time (Hours) | Value {in/hr)
1|095ep2018 00:00:00 a a
2|095ep2013 01:00:00 1 0
3| 095ep2018 02:00:00 2 0
__4|095ep2018 03:00:00 3 0
5|095ep2018 04:00:00 4 a
6| 095ep2013 05:00:00 3 0
7|095ep2018 06:00:00 3] 0
8|095ep2018 07:00:00 7 0
9|095ep2015 08:00:00 8 0.00092
10| 095ep2013 09:00:00 9 0.00419
_11|095ep2018 10:00:00 10 0.00813
12| 095ep2018 11:00:00 11 0.01266
13|095ep2018 12:00:00 12 0.01615
14| 095ep20138 13:00:00 13 0.01794
15| 095ep2018 14:00:00 14 0.01825
16| 095ep2018 15:00:00 15 0.01685
17|095ep2018 156:00:00 16 0.01397
13| 095ep2018 17:00:00 17 0.01044
19| 095ep2018 18:00:00 13 0.00583
20| 095ep2018 19:00:00 19 0.00219
21|095ep2018 20:00:00 20 0.00026 8
QK
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51.0pen the Unsteady Flow Analysis editor and create a new Plan called
“Gridded Precip CN Evap”.

. Unsteady Flow Analysis X
File Options Help
Plan: [Gridded Precp CN Evap Shart ID: |Griu:|n:|eu:1 Predp CN Evap
Geometry File: |Sing|e 2D Area - Curve Mumber j
Unsteady Flow File: |Griu:|n:|eu:| Predp Evap j
Programs to Run Plan Description

[v Geometry Preprocessor |
Iv Unsteady Flow Simulation

52.Save the plan and run it.

53. Compare the results with the previous plans in RAS Mapper. Specifically, plot
the Cumulative Evapotranspiration Depth at various points.

Questions: How do the water level time-series compare between the plans
with and without evapotranspiration?
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