HEC-HMS Tutorials and Guides - Importing Gridded SCS Curve Number in HEC-HMS

1 Overview

This tutorial will step through how to import and apply a gridded curve number dataset in HEC-HMS. The Curve
Number (CN) method is a widely used procedure for estimating precipitation excess/loss that takes into effect land
use and soil types. The CN procedures were empirically derived from studies of small agricultural watersheds. Most
applications of the CN method lumps the CN value as an average of the subbasin or watershed. HEC-HMS allows
the modeler to either apply a subbasin average CN value or use a gridded approach where different CN values can
be applied on a grid cell basis. Each each grid cell within a subbasin receives its own precipitation and losses/excess
are computed based on the grid cell's CN value. To utilize the gridded curve number method in HEC-HMS, the
modeler is required to convert their gridded curve number raster into a gridded DSS record. In the past, the
asc2DSS.exe tool was used to convert ascii format grids to gridded DSS records. Recent development in HEC tools
allow the HEC-HMS modeler to convert gridded CN rasters from common GIS formats to the DSS format using HEC-
Vortex.

This tutorial was tested using HEC-HMS beta 4.9 and Vortex 10.20 and requires the users to have access to these
software. We will use the Pilot Creek watershed (watershed located approximately 12 mile south of Knoxville, TN)
for this tutorial. The tutorial assumes you have already created your gridded curve number raster in a GIS. This
tutorial does not describe how to delineate a watershed or how to set up a gridded precipitation simulation. You
must also know how to create an empty DSS file. The project and associated files can be downloaded here:
PistolCreek_Tutorial.7Z3

1.1 Review and process raster grid file

Make sure to review your gridded curve number raster file and that it overlaps your delineated watershed. You can
find the CN raster file and watershed shapefile in the gis folder in the project directory (\PistolCreek_Tutorial\gis\).
You will get an error in HEC-HMS at the start of the simulation if the CN grid does not overlap the subbasin
boundary. A good practice is to create a buffer of your watershed shapefile and clip the CN grid to the buffered
watershed. You can use your choice of GIS software, such as QGIS or ArcMap/Pro. The figure below confirms the CN
grid overlaps the watershed area.

1 https://www.hec.usace.army.mil/software/hec-hms/downloads.aspx

2 https://github.com/HydrologicEngineeringCenter/Vortex/releases/tag/v0.10.20

3 https://www.hec.usace.army.mil/confluence/download/attachments/58630848/PistolCreek_Tutorial.7z?
api=v2&modificationDate=1622137427784&version=1
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() Ifyoudo not have a watershed shapefile, you can easily export one in HEC-HMS by selecting on the GIS

menu — Export Layers

The next step is to import the CN raster file to DSS. Open HEC-DSSVue and create an empty DSS file. Name the file
"CNgrid" and save the file in the data folder of the project directory (\PistolCreek_Tutorial\data\). Open Vortex tool
importer.exe which is located in the ...\vortex-0.10.20\bin folder. In the first window, select the folder to the right
and add the CNgrid.tif located in the gis folder of the project. Click Next to continue to the next screen. Double
click on CNgrid under Select Variables and click Next. In the next screen, leave the Clipping Datasource blank since
the .tif file has already been clipped. For Target wkt, select the image of a globe on the right and choose SHG as the
projection. In the same window, select 50 as the Target cell size. Click Next. In the Select Destination section, select
the empty DSS file, CNgrid. Label the DSS paths as shown in the figure below. Check the Override DSS units and in
the Units string type in UNDEF. Check the Override DSS data type and select INST-VAL as the Data-type. Thisis a
critical step, units and data type must be set correctly for HEC-HMS to properly read the CN grid.
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§ Gridded Data Import Wizard
Select destination:
CAD Drive\Technical_Support\Tutorials_Guides\PistalCreek_Tutoriahdata\CNgrid.dss
Part A | Pistol Creek PartB: | SHG PatC

Part D: Part E: PartF: | cell size 50

/| Qverride DSS units
Units string: | | NDEF

/| Override DSS data type

Datatype: | usT-valL -

Back Next Cancel

Click next and the CN grid import should finish very quickly. Open your CNgrid.dss file and plot the CN grid to
ensure the import process completed. You should see something like the image shown below in the Grid Display

tab.

|£| /PISTOLCREEK/TN//// — O *
File
! Grid Info Detailed Grid Info
L]
L
£ >
M/ 4 1of1]| M

In the Grid Info tab, check that the values match the figure below paying close attention to the Grid Type, Data
Units, Data Type, and cell size.
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(&
File

Grid Display Grid Info  Detailed Grid Info

[PILOT CREEK,/SHG/CURVE NUMBER,///50 METER CELL SIZE/

Grid Type: ALBERS

Start Time(assumed LUTC):
End Time(assumed UTC):
Data Units: UNDEF

Data Type: INST-VAL
Lower Left Cell: (21419, 29427)
Grid Extents: (186, 224)
Cell Size: 50.0

Max Data Value: 98.0

Min Data Value: 60.0
Mean Data Value: Mal

= = = AlbersInfo = = =
Standard Hydrologic Grid Spatial Reference

H 4 1ofi|lr M

Once those are confirmed, you will need to rename the Part C of the DSS record to CURVE NUMBER. This lets HEC-
HMS know this grid is a curve number grid. Once these are checked, you are ready to import the grid into HEC-HMS.

[£:| Rename Records to: X

Pathname: | /PISTOLCREEK/SHG/CLRVE NUMBER ///50 METER CELL SIZE/|

A: | PISTOLCREEK
B: |SHG d |CURVE NUMBER | D:
ES

F: |50 METER CELL SIZE

0K Cancel

() You can select SHG or one of the UTM projections as well as any of the available cell sizes listed; however,

your selected projection and cell size must be consistent with your discretization in the HEC-HMS model.
This tutorial has the discretization set to SHG and 50 meters as the cell size. If the discretization has been
set to 2000 meters, then the CN grid would need to be resampled to a 2000 meter cell size. If using gridded
precipitation, the gridded precipitation projection must also be consistent with the CN grid and
discretization. The precipitation grid size can be different from the CN grid cell size where you can have a
50 meter CN grid cell size and a 2000 meter precipitation grid size.
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1.2 Adding DSS CN Grid to HEC-HMS

Open the PistolCreek_Tutorial.prj in HEC-HMS 4.9. You should see a mostly complete project with a basin model,
gridded precipitation meteorological model, control specification already set up.

[ HEC-HMS 4.9 Beta 1 [C:\D Drive\Technical_Support\Tutorials_Guides\ Pistol Creek_Tutorial\PistelCreek_Tuterial.hms] - O X

File Edit View Compenents GIS Parameters Compute Results Tools Help

0B s ’\_Q s b = B & P Hy 4 | one Selected- Run: Apr 2017 Vi3 EE S
A £H —Hone Selected— ~ “«l 4 »r %
PistolCreek Tutorial {21 Basin Madel [PistolCreek] Current Run [Apr 2017] ==

| | Basin Models
| [ &8 Pistolcresk
B 51
i ) sink-1
- | | Meteorologic Models
i gl MRMS
£ | Control Spedifications
3 Apr2017
B-| | Grid Data
| = | Precipitation Gridsets
: B MRMS
£ | Terrain Data
@) Terrain

Components Compute  Results

Under the Basin Model, select Pistol Creek basin model. Check through all of the methods and parameters. You'll
notice that all of the methods and parameters have already been provided except for the Loss Method. Under the
Loss Method, select Gridded SCS Curve Number.
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1% Subbasin  Discretization  Transform Baseflow Options

Basin Name: PistolCreek
Element Name: 5_1

Description:
Downstream: | Sink-1
“Area (MI2) 13.515
Latitude Degrees: |-83
Latitude Minutes: |58
Latitude Seconds: |4
Longitude Degrees: |35
Longitude Minutes: 43
Longitude Seconds: |53
Discretization Method: | Structured
Canopy Method: | —-Mone--
Surface Method: | —None—

Loss Method: |-Mone-—

Transform Method: | —Tone—
Deficit and Constant

Baseflow Method: |Exponential

Green and Ampt
Gridded Deficit Constant
Gridded Green and Ampt

Gridded SCS Curve Number

|Gridded Soil Moisture Accounting

g ]

In the Discretization tab, make sure the Projection and cell size is set to SHG and 50 meters. These values should be
familiar to you since we set them during the CN grid import process. In the GIS menu, select Compute — Grid Cells
to create your Discretization grid layer. You can view the created layer in the View — Map Layers editor. Make sure

you check "Discretization".
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B HEC-HMS 4.9 Beta 1 [CA\D Drive\Technical_Support\ Tutorials_Guides'\PistolCreek_Tutorial\PistolCreek_Tutorialhms]
File Edit View Components GIS Parameters Compute Results Tools Help

D = m é kG &9 Eonipaissien Mone Selected— Run: Apr 2017

Terrain Reconditioning...

~Mlone Selected-- il 4 > %

£ Basin Model [PistolCreek] Current Rur

Preprocess Sinks

FistolCreek_Tutorial
[+ | Basin Models
=4 PistolCreek

PE®

Preprocess Drainage

L%,'-p fr2] Identify Streams
32, sink-1 + i
| Meteorologic Models Break Points Manager
R MRMS 8 Delineate Elements
d Control Specifications
) Apr2017 i
- crd Data ) Split Element
| | Precipitation Gridsets @ Merge Elements
! i R MRMS
= | Terrain Data 8 Reverse Flow Direction
) Terrain ) Georeference Existing Elements
@& Import Georeferenced Elements
& Export Layers
Compute > 4B Grid Cells [§

fH  Create Grid Cell File...

Once you have your Discretization computed, add your newly created DSS CN grid file into the HEC-HMS project.
This can be done by selecting Components — Grid Data Manager.

Components | GI5  Pararmeters  Computs

Create Component >

®

Basin Model Manager

Meteorologic Model Manager

=
N
x
]

Control Specifications Manager

Time-5eries Data Manager

MEREE

Paired Data Manager
Grid Data Manager

Terrain Data Manager
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Under Data Type, select SCS Curve Number Grids. Click "New" and type in Pistol Creek as the CN Grid name.

Z Grid Data Manager

Data Type: |SCS Curve Mumber Grids w

Current grid data
Pistol Creek
Copy
Rename...
Delete
Description...

X

Once you click OK, the SCS Curve Number Grids folder will appear under the Grid Data folder. Expand the SCS Curve
Number Grids and select Pistol Creek. In the Component Editor, navigate to the location of your DSS file in the data
folder (or wherever you saved your DSS file with the CN grid). In the DSS Pathname, select your CN grid record and

save the project. In the Component editor of your subbasin element, select the CN grid in the loss tab.

PistolCreek_Tutorial
B Basin Models
' E\‘{E PistolCreek
a *éj Sink-1
B Meteorologic Models
L MRMS

e

B Control Spedifications

= | | GridData
! E\\ | Predpitation Gridsets

B | 5CS Curve Number Grids
... Bf Pistal Creek
=+ Terrain Data

L)) Terrain

Components Compute  Results

154 Subbasin Discretization Loss Transform Basefiow Options

Basin Name: PistolCreek
Element Name: &_1

*Curve Mumber Grid: Pistol Creek

*Ratio: (0.2
*Factor: |1.0

Check that the CN grids were set up correctly by running a simulation. Head over to the compute tab and run the

Apr 2017 simulation. The simulation should run to completion.
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B2 HEC-HMS 4.3 Beta 1 [C:\D Drive\Technical_Support\Tuterials_Guides\Pistol Creek_Tutorial\PistolCreek_Tuterial.hms] - a X

File Edit View Components GIS Parameters Compute Results Tools Help

0z =™ s lTn‘a‘.‘ul_\Eﬁé»u—A&J._mmm% Run: Apr 2017 VsmEDe 888
B Finished "Apr 2017 :
~Hone Sek -
PistolCree|  17APr2017, 00:00 ZRphT, 2 R, 2T l’PisIuICreek] Current Run [Apr 2017] = e

EEBPE  Frished
=5

& Close N
E-| | Meteo|
& MR
)| | Control Spedfications
£ Apr2017
Grid Data
B | Precipitation Gridssts
i LA MRMs
E+| | 5CS Curve Number Grids
B Pistol Creek
& | | Terrain Data
L) Terrain

Components  Compute  Resuilts

(& Subbasin Discretization Loss Transform Baseflow Options

Basin Name: PistolCreek
Element Name: 5_1

“Curve Number Grid: | Pistol Creek ~ | B
“Ratio: |0.2
“Factor: 1.0

NOTE 15301: Began computing simulation run "Apr 2017” at time 27May2021, 09:44:41.
NOTE 20364: Found no parameter problems in metecrologic model "MRMS”.

NOTE 40049: Found no parameter problems in basin model "PistolCreek”,

WARNING 41862: Initial losses may have been inuded in baseflow for subbasin "S_1"
NOTE 15302: Finished computing simulation run "Apr 2017" at time 27May2021, 09:44:49.

() Although the gridded precipitation method is selected, non-gridded meteorological methods can also be
used with the gridded SCS Curve Number method.

Download final Project File: PistolCreek_Tutorial-Complete.7z*

4https://www.hec.usace.army.mil/confluence/download/attachments/58630848/PistolCreek_Tutorial-Complete.7z?
api=v2&modificationDate=1622137480917&version=1
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