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Land Cover Data Sources

* Support use of Land Cover data for estimating
Manning’s n values
* Raster and Shapefile polygon datasets

* NLCD 2019

* http://www.mrlc.gov
(30-m raster)

* USGS LULC

¢ http://water.usgs.gov/GIS/dsdl/ds240/index.html
(vector or raster)
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Multi-Resolution Land Characteristics (MRLC)
Consortium

Download land use and land cover data sets using clickable image map

Click on the blue polygons on the image to download data sets.
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RAS Mapper supports the use of land cover data to assist in estimating Mannings n
values. Currently, Raster formats (many) and vector data (in Shapefile polygon

format) are supported.

The most current and complete (and appears to be best resolution) data for the
USA is the National Land Cover Database data for 2016. It can be obtained as an
Erdas Imagine grid file (.img extension) for the conterminous US. It is a big file >
16GB (1GB .zip download), but HEC-RAS will extract just the portion covered by
your study area. This data follows a certain classification number scheme — RAS
Mapper calls this NLCD2016. The data can be downloaded here:

http://www.mrlc.gov.
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Legacy Approach — Create = Import
@ Add Web Imagery Layer ... (from GIS fi|8)
Create a Mew RAS Layer L
Create an Empty RAS Layer (B e
Add an Existing RAS Classification Layer
Map Data Layers k

— Create Empty =
Draw It




‘ m . Create a New Land Cover Layer X

~Input Files
Current Approach pa = ____=

| Proj | Info
|fg Add an Existing RAS Layer

+

le [+ [x

Just Create: —Uniique Classification Names for Selected File

 Output File

Then “+” if you
have data

Press “Create
Empty” button |
if you want to [ Fienane: 1% Vit P verhd 5]

draw Layer is Empty (no files are selected for import) - Classification Polygons can be added later Create Empty | Cancel I

Output ID Standards: |(None)
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Set Projection...

Create New RAS Terrain...
Create New Geometry...
Create a New RAS Layer »

= [¥] Map Layers

§ EE['_-?ILande;l]mJ—.

(m] 2% Layer Properties
=[] Temains . -
" @iTersin |0 _EditLand Cover Data Table

e
L Mhonage Layer Associations

Type | RAS Geometry Layers
Geometry New

| Temain

| Manning’s n
Temain < | LandCover |

Create
Land Cover
Layer

Import Land
Cover Data

Define Base n
Values

Associate Land
Cover with
Geometry

<—

Optiona

|
—_—————

Land

Classification
Polygons

—— = o

Optional

Calibration
Regions

S

=1 [v] Map Layers
E- ¥ LandCover
- [¥ Classification

B Classifications

*

[E1- I Manning's n

! ...[¥ Calibration Regions
[1Final n Values

m}

Layer Properties

E]  Open Attribute Table
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Create New RAS Terrain...

Coedie New Geomelry: Layer Import Land
Land Cover Layer Cover Data




Importing Land Cover Data

* Define the project domain

e Terrain model
* River model construct

* Create a New Land Cover Layer

E RAS Mapper

File | Project | Tools Help

Set Projection...

Create New RAS Terrain...

EH RAS Mapper

File Project Tools Help

[#- [¥] Feares
Geometries

(- [] Event Condifions
- [] Results

& 1
D MG ®

Add Web Imagery Layer .

Create a New RAS Layer

Land Cover Layer

Create New Geometry...

@A xHe»u T

Create a Mew RAS Layer »

Land Cover Layer

Manage Layer Associations..,

Manage Results Maps...

Add Web Imagery...

Add Layer...

Soils Layer

Sediment Bed Material Layer
Infiltration Layer Frem Land Cover / Soils Layers

Infiltration Layer From Shapefile

Create an Empty RAS Layer
Add an Existing RAS Classification Layer

Map Data Layers

h Calculated Layer

Soils Layer

Sediment Bed Material Layer

Infiltration Layer From Land Cover / Soils Layers

Infiltration Layer From Shapefile

Elevation Point Layer
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Before we can assign Manning’s n value data to our project, we need to create a Land

Cover Layer.

Importing Land Cover Layer data is available from the Project menu in RAS Mapper.
Project | Create a New RAS Layer | Land Cover Layer
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A Venn Diagram of
Important Terms

Note: None of these terms is
“n-Value”

Types of Mapper Layers

| Land Cover Layer

Soils Layer
Sediment Bed Material Layer
Infiltration Layer From Land Cowver / Soils Layers

Infiltration Layer From 5hapefile

Elevation Point Layer

ﬁ Calculated Layer

Land Cover
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New Land Cover Layer

* Set Extents
e Add Files

* Reclassify

¢ Set Cell Size
* Provide Filename

* Create

Create a New Land Cover Layer

|
Mcoae ][ 5] awres |

Unique Classification Names for Selected File

.. |Cell Size: 30meters | NLCD 2016 N/A

Output File -

Name Field | Gassfication RAS Classhcation
NoData
1 |Open Water Developed. Low intensty
2 | Developed, Open Space Developed, Medum Intensty
2 | Developed, Low Intensiy Developed. High intensity
2 | Developed, Medim Intens .. Developed. Open Space
24 | Developed, High Intensity Cutivated Crops
f | Deciduous Forest Pastue/Tiy
) [ Moced Forest Deciduous Forest
52 | Shrub/Serb Stub/Scnb
7 | GrasslandHerbaceous Grassland/Hetbaceous
8 |Pasture/Hay Open Water
Qutput ID Standards: [NLCD 2016 _+]
Cell Size: [ 10 fest Expected Output Size: <1 MB
7] Filename: [C.\Land Classfication \LandCover hdt I=i|

Create Cancel

Importing land cover data is relatively straight forward.
Grab a file and press the Create button.

The importer allows for flexibility in what data is imported and how.
You can choose the extents for the data, reclassify the incoming data and provide a grid cell

size.

Because the data are stored as an integer grid, it is fairly efficient, so the cell size can be
“relatively” small compared with the input data.
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Land Cover Import

* New Raster is created (LandCover.tif and LandCover.hdf)
* Reprojected into coordinate system

Compute Window - Creating Mannings n Layer ‘LandCover.hdf

Computation Task | hh:mm:ss
PREPROCESSING: Ensuring rasters are in the correct projection...
NLCD_2016_Land_Cover_L48_28190424.img has a different projection. Warping to temp file... |
Preprocessing complete

creating output file LandCover.tif... | e
Adding Overlays... | e
Creating LandCover.hdf... | e
Land cover Layer complete e
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As the data is imported, the data will be reprojected to the study coordinate system. (So

make sure you have a Coordinate System defined!)
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Land Cover Layer

B setect surface Fill -

a

" ke
[ =)

|~ Surface Symbol Settings

Avsilable Color Ramps: [V RAS Defaults ¥ User Defined

.RAS Mapper
File Project Tools Help

Selected Layer: LandCover

bO@AX:N€»>m EHS N

Color Ramp:

oo E mwi X

#-[] Features

= [¥] Geometries

| @[] initial Mesh
- [[] Event Conditions
] Resulis

£ [ Map Layers

| B [ LandCover

& (] T
[ Terrzin

M | Views | Profile Lines | Active Featu « | »

(474897.38, 179894586 1 pixel = 2263 1)

Surface Symbol

|
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Here is an example of a land cover dataset that has been imported (US National Land Use

Land Cover, NLCD2016).

Once it has been imported, you can specify the color ramp (there is an NLCD ramp

available).

14



3. Associating Manning’s n Values

B RAS Mapper

File Project Tools Help

5[] Map Layers
[ Google Satellite
LandCaver [
[ Three Bed Mafiefialf [T ]
& [ Termains
~HTensn [
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File [ Project | Tools Help
Set Projection...

Create New RAS Terrain...
Create New Geometry.

Layer Properti

Create
Land Cover

Layer Import Land
Cover Data

Define Base n
Values

16



e

M 7 Classification Parameters x
Manning’s n Values _
~Selected Area Edits - -
i e
* Provide base Manning’s n values D | Name MarningsN
) ..." ) 0 NoData 10.066
E%  LondCove i = A T Joss
8% | aver Properties [ 21 |Developed,Open Space | 0.04
&[] Temains 22 Developed.Low intensty | 0.06

. [@Tersin |3 _EditLand Cover Data Table
& Zoom to Layer

23 | Developed, Medum Intensty | 0.08
24 | Developed, High tensty 0.1

| 41 Forest 1016
65  Add Watch to Layer Values i .
. 43 Mued Forest 0.4
Remove Layer | 52 | Shub/Scub |0.04
Move Layer » 71 |Gressland/Herbaceous 10.055
2 Export Laper ) 81 |Pasture/Hay oo
. 82 |Culivated Crops 005
| pen rolder in File Explorer % Woody Wetlands 008

95 Emergent Herbaceous Wetlan... |05

This is the first time you will actually see “Manning n”

[ e

You can then provide an Manning’s n value for each land cover type in a provided table.
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=) Land Cover Layer —Data Issues I

,.“E"-T'E" o 1

The land cover data for the US is at a poor resolution and can be relatively poor for

hydraulic modeling. As you can see in the image above, the channel (water) land cover is
missing from a lot of the area.

Therefore, we have provided a “Classification Polygon” (vector) tool to create your own
land cover data.
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Set Projection...

Create New RAS Terrain...
Create New Geometry.

Create
Land Cover

Layer Import Land
Cover Data

Define Base n Optiona
Values

|
=

Classification
Polygons

I
= ===4

B Classifications:

Classdication Name: [Charnel

| MarringsN
- (1]
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Land Cover Classification i

- RAS Mapper

File Project Tools Help
Selected Layer: Classification Polygons bo@ANXe»u EHS N B Classifications %
[[] Features lc D Q| |& Lo ; I

= [v] Geometnes

i [ Initial Mesh

" [] Event Conditions
] Results

= [v] Map Layers

Classification Name: [Channel

I ManningsN ::m'.‘

- |0.03 |

I'

M !\ﬁeﬂs]?rdﬁleLineslAcﬁveFeal‘uq'p]

(408171.38, 1798855.36 1 pixel = 2263 f)

Using the Classification Polygons, then you can create a polygon and provide a name for

that Classification.
In general, you might want to use the same classifications as the base data. Or you might

want to create your own.

For instance, you may want to use the class “water” for the main river or you might want to
use the class “channel”. Depend on how you plan to use it for Manning’s n, later on.
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Land Cover Layer with Vector Polygons e

. RAS Mapper
File Project Tools Help
Selected Layer: Classification Polygons

RO@Ax N e BRGS0 v v

# [[] Features
£ [¥] Geomelries
| B[] nitial Mesh
- [] Event Conditions
[ Results
- [¥] Map Layers
5[ LandCover (I
L Classifcson oo
=[] Temains
L[] Terrain

M | Views | Profile Lines | Active Featu « | »

(404053.40. 1807656.97 1 pixel = 2262 ft)

- 1
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B3 RAS Mapper

File

Project | Tools  Help

Set Projection...

Create New RAS Terrain...
Create New Geometry.

Create
Land Cover

Layer Import Land
Cover Data

Define Base n Optiona
Values

|
=

B Classifications:

Classification

Classdication Name: [Charnel

Polygons

| MarringsN

Associate Land : =
Cover with (= ===4d
Geometry
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Associate Land Cover with Geometry &

4

=) ] Initial Manage Geometry Associations..
5 g
] Add New Geometry
o
Manage Layer Associations X
[ Type | RAS Geometry Layers | Terain | Manning's n Witaion | %impe
Geometry |Iﬁtid Mesh

Close I

This is a commonly overlooked step for new users. 2

Once you have created your land cover dataset, you have to make sure to associate it with

your geometry. In general, RAS Mapper does this for you automatically. But you should
verify.
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=] Final Manning’s n Values i

ERAS Mapper = O X
File Project Tools Help

Selected Layer: Final n Values hb@AQAuEeru ENSI0 _I_IJ e -

- [[] Features A o N

- [v] Geometries
= Initial Mesh
O
O

12D Flow Areas
[] Bridges/Culverts
[1inline Structures
[] Lateral Structures
[ SA22D Connections
O

O
[} [¥] Manning's n

O 2z
[¥] Final n Valugil
-0

CHm W

Masngsl\.ﬁews lProﬁIe Ljnmlﬁ‘u:hve Featua ||

{408782.29, 1804987 08 1 pixel = 22 63 )

From the Geometry group, you can verify what the Final n values used in the model will be.

Select the layer and hover over the cells to see the Land Cover classification and associated
n value.
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Inspection of Hydraulic Properties S

RAS Meppe — O 4
iR ciec Blfock SLERD 8 2D Flow Area Property Tables - Initial Mesh = O bee
Selected Layer: 2D Flow Areas hb@AxRe»u ENG0 Mg
T L] Featwes ~ 2DArea | Pot | Table |
= [v] Geomelnies 5
g_ [ Initial Mesh IFace Manning’s n vs Blevation ;] Manning's n
] Face Index ~
O 187 — 195
[m] 188
2D Flow Areas 189
[ Bridges/Culverts 190 933.6 1
[ Inline Structures :g; £
[] Lateral Structures 153 =
[C] SA2D Connections 194 %
u] g
u] 1% w
=1 [¥] Manning's n 197 9334
[ Final n Valuel § = =
-0 v 201
ol 202
203 — ——
Processing 2D Face Tables (3/4) A 005 / o
Processing 2D Cells (4/4) 204 X 2 5
2D Flow Area "2DAres’ tables complete 0.74se ggg Mahning's n [N/A]
v
Messages | Views | Profile Lines | Active Featu 4 | » - . .
[ S—
(408299.96, 1803476.37 1 pixel =B.777)
25

After processing the Hydraulic Property tables, verify the n values are as you expect for
each cell face.




Base Overrides

* Global replacement of values
from the Land Cover Layer

Layer Parameter Values

Selected Area Edits

EJ ;J il i‘ ﬁl i‘ 8| W Show Base Overrides

D
0
1
1
21
2
233
24
41
43
52
71
81
82
90
95

Name

NoData

Channel

Open Water

Developed, Open Space
Developed. Low Intensty
Developed. Medium Intensity
Developed. High Intensity
Deciduous Forest

Mixed Forest
Shrub/Scrub
Grassland/Herbaceous
Pasture/Hay

Cuttivated Crops

Woody Wetlands

ManningsN
0.066

0.03

0.035

0.04

0.06

0.08
0.1
0.16

0.14

0.04
0.055
0.04
0.05
0.09

Emergent Herbaceous Wetlan... | 0.65

Base Ovemide -
ManningsN

727

Now, if you don’t like some the values, you can go back to the original land cover dataset
and change the values.
OR —if you are using the dataset for multiple geometries — you can use a base override.

The base override REPLACES the original value.

In the example above, High Intensity development is replaced with 0.2 (from 0.1)
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Overview

4. Modifying Land Cover Data

B RAS Mapper

File

Project  Tools

LandCover
Three Bed M4

- [ Terrsin

Help
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B3 RAS Mapper

File | Project | Tools Help

Set Projection...

Create New RAS Terrain...
Create New Geometry...

T

25 Layer Properties

Create
Land Cover

Layer Import Land
Cover Data

Define Base n
Values

Associate Land
Cover with
Geometry

Optiona

|
=

B Classifications:

Classification

Polygons Classdication Name: [Charnel

1
K= ===2a

Calibration
Regions
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Calibration Regions

Layer Parameter Values

S8 2] x|l 1] o

- [¥] Map Layers

| B [ LandCover
[¥] Classification Pol

&[] Termains

¥ Terrain [Steeped

Processing 2D Face Tables (3/4
Processing 20 Cells {4/4)
2D Flow Area "2DArea’ tables comy REEC

| Views | Profile Lines | Active Featu « | »

Region Name

Provide a UNIQUE name for the region:

(407300.95, 1B04918.07 1 pixel = 1649 8)

Base Ovemde - | Steeper-
D -Mame ManningsN ManningsN M N
0 NoData 0.066
B Ras Mapper 22| Developed. Low Intensty 006 0075
23| Developed, Medum ntensty | 0.08 01
File Project Tools Help 24 | Developed, High Intensty 04 02 0125
Selected Layer: Calibration Regions [} {b . a L er2rm K E 4 \ . 21 | Developed. Open Space 0.04 0.05
- 82 |Cutivated Crops 005 00625
&1+ [] SA2D Connections " . i
O 81 |Pastune/Hay 0.04 005
L0 41 | Deciduous Forest 0.16 02
[= E Manning's n 52 | Shrub/Scub 0.04 0.05
. [ Calibration 71 |Grassiand/Hetbaceous 0055 006375
E Finaln Vm’u«* 11 |Open Water 0035 004375
95 | Emergent Herbaceous Wetlan... | 0.65 08125
S0 | Woody Wellands 0.09 01125
43| Moed Forest 0.14 0175
! 1 |Chemel 003 00375
[[] Event Conditions p—
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Once you start running the model, you can use “Calibration Regions” to adjust the

Manning’s n value.

In the example above, the “steeper” portion of the river reach needed increased n values,
so those values were increased by 25% over that of the original n values.
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Land Cover Data — | Don’t Have Any!

* If you don’t have land cover data, you can create an Empty land cover
dataset.

* Create Classification Polygons for each area using the RAS Mapper
Editing Tools and Web Imagery

o] i
=0 =
a
[[] Event Conditions
"] Results
= M
£ [JlendCd @) Add Web Imagery Layer ..
Cla .
. Goog'el Create a New RAS Layer Land Cover Layer
=0 Iflqran Create an Empty RAS Layer » [ Soils Layer
o Add an Existing RAS Classification Layer Sediment Bed Material Layer
Frocessing 20 C X . o
2D Flow Area'2D Map Data Layers " nfiltration Layer From Land Cover / Soils Layers
Geometry 'Initial fresmsares v Infiltration Layer From Shapefile
Views | Profile Lines | Active Features | Layer 4 | » Elevation Point Layer
{403090.47, 1802601.60 1 pixel = 17.92f) B Calculated Layer
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