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WMS 8.4 Tutorial
Spatial Hydrologic Modeling — Using NEXRAD
Rainfall Data in GSSHA

Learn how to setup a GSSHA model using distributed rainfall data
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Objectives

Read an existing GSSHA model. Then modify this GSSHA model to use NEXRAD (distributed radar
rainfall) data for the model's precipitation. Post-process the results and view the difference in results
between using gage-based and distributed rainfall.
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2 Introduction
In this tutorial, you will see how NEXRAD rainfall data can be used in GSSHA. You will
begin with an existing GSSHA project file. You will see how NEXRAD data can be
processed for GSSHA and view the difference in results between using gage-based and
distributed rainfall.
The data used for this tutorial can be downloaded from the WMS learning center of the
Aguaveo web site and can be unzipped to a folder called spatial on your computer.
3 Open an Existing GSSHA Project
Open the WMS project file for Judy’s Branch watershed in Illinois and use NEXRAD
radar rainfall for the project.
1. In the 2D Grid Module E select GSSHA | Open Project File... Browse
and open the file \spatiaN\GSSHA\BasicGSSHA\FullModel.prj.
2. Make sure that the coordinate system is correct. Select Edit | Current
Coordinates...
Horizontal system: UTM NAD 83 (US)
Zone: 16 (90 W - 84 W - Northern Hemisphere)
Units: Meters
Vertical System: NAVD 88(US)
Units: Meters
Click OK.
4. Right click on the GSSHA coverage and choose Zoom to Layer.
4 Importing NEXRAD Rainfall Data

NEXRAD rainfall datasets have already been downloaded for this watershed. For

information

on how to obtain your own radar rainfall datasets, see
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http://www.xmswiki.com/index.php?title=GSDA:Obtaining NEXRAD Radar Data fro
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In the 2D Grid Module select GSSHA | Precipitation. Under Rainfall
event(s) select Nexrad Radar.

Click on Import Radar Data... button which will open the Convert Grids
dialog.

In the Convert Grids dialog that opens, make sure that the conversion
option is set to Arc/Info ASCII Grid to Incremental Distribution Rain
gages.

Click the Add Files...
JudysBranch\NEXRAD\.

button and browse to \spatial\RawData\

In the Open file browser, change the View Menu to Details (Figure 4-1).

) JudysMEXRAD w O ¥ E_

4] KLS%_NTP_20080507_0400,a5¢ 4] KLS%_NTP_20080507_091 Th"'mb”a'ls

4] KLS%_NTP_Z0080507_0400.pri 4] KLS%_NTP_20080507_09) =

[Z] KLSH_MTP_20080507_0400_sup.txt  [2) KLSK_MTP_20080507_pg|  1=9nS

4] kLS5 _NTP_20080507_0459,a5¢ |14 kLs%_mTP_z00s0507_o9t ® LSt

4] KLS%_NTP_Z0080507_0459. pri 4] KLS%_NTP_z0080507_09! Lol 1
[Z] KLS®_MTP 20080507 _0459_sup bt |Z) KLSX_MTP_20080507_0959_sup.bxt 2] KLSY,
4] KLS%_NTP_20080507_0556.85¢ 4] KLS%_NTP_20080507_1102,asc Eife=4
4] KLS%_NTP_Z0080507_0S56.pri 4] KLS%_NTP_Z0080507_1102.pri Eilx=3
[Z] KLSk_MTP_20080507_0SS6_sup.tat  |Z) KLSX_MTP_20080507_1102_sup.bxt 2] KLSY.
4] KLS%_NTP_20080507_0700,asc 4] KLS%_NTP_20080507_1200,8sc Eife=4
4] KLS%_NTP_20080507_0700,pr 4] KL% _WTP_20080507_1200,pr 4] kLS
[Z] KLS®_MTP_20080507_0700_sup bt |2] KLS%_MTP_20080507_1200_sup.bxt 2] kLS,
4] KLS%_NTP_20080507_0756,asc 4] KLS%_NTP_20080507_1257 asc Eife=4
4] KLS%_NTP_Z0080507_0756,pri (4] KL% _WTP_Z0080507_1257,pri 4] kLS
[£] KLS%_MTP_20080507_0758_sup.txt  |Z] KLSY_MTP_20080507_1257_sup.bxt 2] KLSX_

>

File name: hd
Files of type: Al Files 7.7) w

Figure 4-1: Change the view menu to Details

6. Click on the Type column heading to sort the files by Type.
7. Select the last time grid which is KLSX_NTP_20080508 1657.asc.
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Look i | 23 JudysNEXRAD v @ F =@
B Mame Size  Type Date #
uﬁ 4] KLS% _NTP_20030507 _0901,a5¢ 15,104KE  ASC File 617);
My Recent 4] KLS¥_NTP_20080507_0959.45¢ 15,104KE  ASC File &/17);
Documents 4] KLS¥%_NTP_20080507_1102.a5¢ 15,104 KB ASC File 617/
= 4] TR 07_1200,asc 15,104KE  ASC File 617
: 4] KLS% _NTP_20080507 _1257 450 15,104KE  ASC File &/17);
Desktop 4] KLS¥_NTP_20080507_1400.45¢ 15,104KE  ASC File &/17);
4] KLS¥%_NTP_20080507_1500.a5¢ 15,104 KB ASC File &7
. |14 KLS%_NTP_20030507 _1559.asc 15,104KE  ASCFile 617
"_/' 4] KLS% _NTP_20080507 _1658.a5¢ 15,104KE  ASC File &/17);
My Documents 4] KLS¥_NTP_20080507_1802. 450 15,104KE  ASC File &/17);
4] KLS%_NTP_20080507_1901.as¢ 15,104KE  ASC File 617
. |14 KLS%_NTP_20080507 _2000,a5¢ 15,104KE  ASCFile 617
e !-"ﬂ 4] KLS% _NTP_20080507 _2058.a5¢ 15,104 KB ASCFile &/17);
My E—o‘:n — 4] KLS¥_NTP_20080507_2157.45¢ 15,104KE  ASC File &/17);
4] KLS%_MTP_P0080507_2257.asc 15,104KE  ASC File 6170
_ |14 KLS%_NTP_20030507 _2356.a5¢ 15,104KE  ASCFile 617
“] 4] KLS% _NTP_20080508_0100.a5¢ 15,104KE  ASC File &/17):
- 4] KLS¥_NTP_20080508_0159.45¢ 15,104KE  ASC File 6/17);
MPF,“":C";";"‘ 4] KLS%_MTP_P0050505_0256.asc 15,104KE  ASC File 6170
|14 KLS%_NTP_20030508_0357.as¢ 15,104KE  ASCFile 617
|14 KLS% _NTP_20080508_0S01.45¢ 15,104KE  ASC File &/17):
4] KLS¥_NTP_20080508_0S56.45¢ 15,104KE  ASC File 6/17);
4] kLS _MTP_20050508_070Z.asc 15,104KE  ASC File 6170
|14 KLS% _NTP_20030508_0759.a5¢ 15,104KE  ASCFile 6170
4] KLS% _NTP_20080508_D8S57.asc 15,104KE  ASC File &/17):
4] KLS¥_NTP_20080508_1000.45¢ 15,104KE  ASC File 6/17);
|14 KLS%_NTP_20080508_1056,asc 15,104KE  ASC File 6170
|14 KLS%_NTP_20030508_1202.a5¢ 15,104KE  ASCFile 6170
4] KLS% _NTP_20080508_1259.45¢ 15,104KE  ASC File &/17):
|14 KLS¥_NTP_20080508_1357.45¢ 15,104KE  ASC File 6/17);
|14 KLS%_NTP_20080508_1502,asc 15,104KE  ASC File 6170
4] KLS%_NTP_20030508_1559.as¢ 15,104KE  ASCFile 6170
[l kL5%_TP_20080508 _1657.a5¢ 15,104KE  ASC File &/17):
[14] KLS¥_NTP_20080507 _0400.pri 1KE PRIFile &7
4 KLS%_MTP_20050507_0459. pri 1KE PRIFile BI1TLY
£ >
File name: "KL 5_NTP_20080507_1200.a50" "KLEX_NT ¥
Files of type: &1l Files 7] v

Figure 4-2: Select the last time grid first
8. Hold the Shift key and select the starting time grid which is
KLSX_NTP_20080507_1200.asc (Figure 4-2). Click Open.

9. In the Convert Grids dialog, toggle on the option Convert inches to
millimeters (if it is not already on).

10. Toggle on Create 2D grid rainfall dataset option. Make sure that the time
interval is 1 hour (60 min).

11. Change the Starting date to 05/07/2008 and the Starting time to 12:00:00
PM (Figure 4-3).
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&= Convert Grids @

(and Corveerzion Information

Arcflnfo ASCI Grid % | to | Incremental Distribution Rain Gages

Files included in DSS:

Add Files. C:AProgram FileshwM 581 \tutorialspatialhG S »
C:\Program FilestWwh 581 \utonialhzpatialhG e
Delete File C:\Program Filestwt 581 \utonialhzpatialh&

C:\Pragram Files"wh 581 \utonialhzpatialhG S

. C:4%Program Files' w581 \tutanialzpatialhG

Delete AllFiles | | £-\piogram Files\wMS 81 Mutorialvspatial\Ge

Mave Lip C:%Program Files'\WM581 \tuturialhspatial\GE

C:%Program Files'\ W S581 stutanialzpatialhG

C:%Program Files'\W 581 stutarial\zpatialhG

Move Down C:AProgram Files\WWMSE1 \tutarialspatialhG &

C:%Program Fileg'\ W 581 stutarial\spatialhG
Reverse Order C:\Program Files'Wwh 581\ utorialhzpatialhG s

MHumber of Selected Files: a0

Corwert inches to millimeters
[¥]iCreate 20 grid rainfall dataset

Rainfall Coordinate System: | GEQD W

Starting date: | &/ 742008 bt

Starting tirme; | 12:00:00 Pk

4¥

Time interval: |60 minutes

Multiplication Factor: 1.0

I OF. ] [ Cancel

Figure 4-3: Set up the Convert Grids dialog as shown

12. Click OK to save the grid file. It will take some time to save the grid.

13. As soon as the saving process completes, a summary file will open up
showing the date/time and rainfall depth (mm) at each time interval.
Minimize this file; you will need it later on (Figure 4-4).

You should now see many gages covering the watershed and a network of polygons
joining the gages. You should also notice a new Gridded Rainfall Gages coverage in the
coverage tree.
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I a4aB4e01-b6bB-4d25-83dc-daé6af0bi752. tab - Notepad

Eile Edt Format Wiew Help

NEXRAD RADAR DATA SUMMARY REPORT

Basin average Hyetograph

Date & Time Time €min) Incremental Depth (mm) cCummulative Depth (mm)
wednesday, May 07, 2008, 13:00:00 0. 000000 0. 000000 0. 000000
wednesday, May 07, 2008, 14:00:00 60. 000000 5.401149 5.401149
wednaesday, May 07, 2008, 15:00:00 120.000000 0.000000 5.401149
wednesday, May 07, 2008, 16:00:00 180.000000 0.000000 5.401149
wednasday, May 07, 2008, 17:00:00 240.000000 0.000000 5.401149
wednesday, May 07, 2008, 18:00:00 300.000000 0.000000 5.401149
wednesday, May 07, 2008, 19:00:00 360.000000 0.000000 5.401149
wednesday, May 07, 2008, 20:00:00 420.000000 1.138621 6.539770
wednesday, May 07, 2008, 21:00:00 480.000000 6. 568966 13.108736
wednesday, May 07, 2008, 22:00:00 540. 000000 0.000000 13.108736
wednesday, May 07, 2008, 23:00:00 600. 000000 1.532759 14.641454
Thursday, May 08, 2008, 0 660, 000000 0.000000 14.641494
Thursday, may 08, 2008, 720.000000 0.000000 14.641454
Thursday, May 08, 2008, 780.000000 5.036207 19.677701
Thursday, may 08, 2008, 840.000000 0.000000 19. 677701
Thursday, May 08, 2008, G900, 000000 0. 656857 20,334598
Thursday, May 08, 2008, 960. 000000 0.000000 20.334558
Thursday, May 08, 2008, 1020, 000000 0. 000000 20,334598
Thursday, May 08, 2008, 1080, 000000 0.000000 20.334508
Thursday, may 08, 2008, 1140, 000000 2.408621 22.743218
Thursday, May 08, 2008, 1200. 000000 0.000000 22.743218
Thursday, may 08, 2008, 1260. 000000 0.000000 22.743218
Thursday, May 08, 2008, 1320. 000000 0.802874 23.546082
Thursday, may 08, 2008, 1380. 000000 3.795402 27.341494
Thursday, May 08, 2008, 1440, 000000 0.926437 37.267931
Thursday, may 08, 2008, 1500. 000000 6. 568966 43.B36897
Thursday, May 08, 2008, 1560, 000000 4.063218 48.800115
Thursday, may 08, 2008, 1620. 000000 1.386782 50.1868%97
Thursday, May 08, 2008, 1680. 000000 0.000000 50.186897
Thursday, may 08, 2008, 1740. 000000 0.000000 50.1868%97
Total storm puration:  1740.000000 min

Total storm Depth: 50,186897 mm

Figure 4-4: NEXRAD Radar Data Summary Report

14. In the GSSHA Precipitation dialog, toggle on the Gridded Rainfall Gages

option and click OK.

G5SHA Precipitation

Fainfall event(z]

Mewxrad Fadar A" [ Import Radar D ata... ]

bulti-gage interpolation method
(#) Inverze distance weighted [1D'W]
() Thiezszen polygons

[ Help ] [ ak. l [ Cancel

Figure 4-5: Toggle on the Gridded Rainfall Gages option

15. The WMS window should look similar to Figure 4-6.
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Figure 4-6: GSSHA project with gridded rain gages

5 Visualizing Meteorological Data

Before continuing, let us visualize the gridded rainfall data.
1. Toggle off the display of the Soil Type and Land Use coverages.

2. Right click on Rainfall Cumulative on the data tree under 2D Grid Data
and select Contour Options...Select Color Fill for the Contour Method.
Click OK.

3. With the down arrow key on your keyboard, step through the time steps in
the properties window on the right sidebar to see how the precipitation
varies.

There are two rainfall datasets, one is incremental and the other is cumulative. You may
choose to view the incremental rainfall data set in the same way you viewed the
cumulative data set. Whichever dataset is selected will be used to create the film loop.

4. In 2D Grid Module select Data | Film Loop... Specify the folder
where you want to have the animation saved, check off the option to
Export to KMZ (Google Earth) and click Next.

5. Under the option to Write to AVI file, make sure Rainfall Cumulative is
checked and that the option to write to a KMZ file is turned off for all
datasets. Turn off the option to Write the 2D Scattered Dataset to a KMZ
File.

6. Click Next.
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Click Finish. WMS will now a few moments to create and save the
animation file. The animation will start playing as soon as the saving
process is complete.

Let us now continue working with the model.

6 Saving the Model
We have now imported the NEXRAD rainfall into GSSHA and copied the data into the
Gridded Rainfall Gages coverage. Next we will save and run the model.

1. Select GSSHA | Save Project file... Save it as \spatiaN\GSSHA\NEXRAD\

nexrad.prj.
7 Running the Model

1. Select GSSHA | Run GSSHA....

2. Toggle off the option to Suppress screen printing.

3. Click OK.

4. Once GSSHA has finished running, click Close.

5. In the Project Explorer, under 2D Grid Data, you should see a folder with
the letter “S” on it. This represents the GSSHA solution files. Click on the
dataset labeled depth to make it active.

6. Right click on the depth dataset and choose Contour Options....

7. Change the Contour Method to Color Fill.

8. Click on the first time step in the properties window and scroll through the
depth dataset using the down arrow key to view the watershed response. If
you wish to create a film loop of the watershed response, follow the steps
outlined in section 5.

9. With the Select Hydrographs tool i, selected, double-click on the
hydrograph icon to view the runoff hydrograph at the watershed outlet.

10. Right click on the hydrograph plot and choose View Values... to view the
runoff time series. Copy and paste the time series values to Excel in order
to compare with the results from the next section.

8 Using Rainfall Hyetograph and Running the Model Again

Make sure you are in the 2D Grid Module .
Right click on Coverages in the Project Explorer and select New Coverage.

Change the type of the coverage to Rain Gage and click OK which will add
coverage on the data tree under coverages.

Click on the Rain gage coverage and choose Create Feature Point Tool

"«*.. Click on the white area just outside your watershed boundary so that it

will be easier to locate and make sure you are not too far away for the
watershed. This will add a rain gage to the watershed. Next we will define
the rainfall hyetograph data for this gage.
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5. Choose Select Feature Point/Node tool "'I and double click the gage that
you just created.

6. In the Rain Gage properties dialog, make sure the Gage Type is set to
GSSHA and click on the Define... button which will open the XY Series
editor window.

7. Inthe XY Series Editor, toggle off the option Show Dates.

& Rain Gage Properties

Gage bype; |GSSH.0. w | Show: | Selecked w
Add Gage Delete Gage |GF\GE5 b |

D |Mame | v | Precipitation
219469 |Gagel 241870.00 4797950.00 _ Define... |

[ Help ] [Lat,l'Lun-;UTMCaIcuIatDr... ] [ Ok i[ Cancel ]

11. Open the summary file which we had previously minimized and copy the
contents of the summary file to Excel.

12. Make sure that the incremental/cumulative depths are in millimeters (if not
use conversion factor or 1 inch = 25.4mm to convert).

13. Copy and paste the columns labeled Time (minutes) and Incremental Depth
to the XY series editor (Figure 8-1).

0 1] i XY Series Editor,
G0 5.401142 Unit Time [min] _ Distribution A w
120 ol [T [eo Joo = .
T 5407149
180 g 3 [1z00 oo :
240 Off [+ 1200 oo !
300 1| NENESD 00 <’
260 off [5_2000 0o E e
EET oo 2
420 11386210 o 4200 1138821 2
480 B.56E0EEN (9 4800 £ 560965 2
540 | EENELD oo 4 /\
11| GO0.0 1.532759 I I A & A I SN A RN/ B e W S A A AN
ggg 1532?53 12 |6800 00 ’ o =0 am 7‘5‘8 . oo wn wn T
13 |7200 oo akiiing
720 ] JENGE sy v CuveName  |NewCurve
7a0 s.03207) ° M = - | l
40 0 [ by Dt Selected Curve: |NewEuwe V|[ New ] [ Delete J
4 Wgssey (oo ]

AN |
Figure 8-1: Copy and paste time in minutes and incremental distribution
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14.

15.
16.

17.
18.
19.
20.

21.
22.
23.

Now check the option to Show Dates. Set the date to be 05/07/2008 and
time to 12:00:00 PM. Click Select.

Click OK.
Click OK to close the Rain gage property dialog.

Switch to the 2D Grid Module I548] and select GSSHA | Precipitation again.
Toggle off Gridded Rainfall Gages and select Rain Gage.
Click OK.

Select GSSHA | Save Project File... and save the project with a new
name: \spatia\GSSHA\NEXRAD\nexrad2.prj.

Run GSSHA (GSSHA | Run GSSHA....).
View the results.

Open the hydrograph plot and view the hydrograph values using the View
Values menu command. Copy the hydrograph ordinates to Excel and
compare the distributed rainfall and single rainfall point hydrograph plots.
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