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CHAPTER 1
GSSHA Precipitation

In this tutorial, youwill learn the different methods that precipitation datalman
defined as stormi;m GSSHA.You will begin with an existing GSSHA project file.
You will alsosee how NEXRD data can be processémt GSSHA andview the
difference in resultgvhile using various rainfall methods.

1.1 Open an Existing GSSHA Project
Opena WMS project file fod u d y 6 s wddershed ¢ h

1. In the 2D Grid Modulel® selectGSSHA |Op n Pr o] eBrowseFi | e é
and open the fil€:\Training\Precipitationbase.prj

2. Turn off the display of the Soil Type and Land Use coverages by
unselecting them in the Project Explorer.

This modelalready has overland roughness, infiltration and channehgpaptions
defined. W will not need to define or adjust these parameters, but will focus on
exploringdifferentmethods for defining precipitation

1.2 Using Uniform Rainfall

GSSHA has four different methods of defining rainfall precipitation. The
method youwuse will be selected based on the availability of the data and
purpose of the model. We will first use the uniform precipitation method,
which generally is used to evaluate the initial set up of a model.

In the2D Grid ModuIeE selectGSSHA | Precipitatio.

UnderRainfall event(syelectUniform.

Enter 1.809 mihr for the intensity and740minutes for duration. We are
using total depth of 52.451 mm (2.065in) over a duration of 29 hours.

wn e
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This precipitation depth is obtained from a real storm which we wgé for
comparison of the different methods. It was obtained from the NOAA site:
(http\hdsc.nws.noaa.giivdsdpfds). The real storm total sums up to 2.065 inch
over a duration of 29 hours.

4. Changehe starting date &5\07A2008 12:00:00 PM and clidRK.

GSSHA Precipitation &
Rainfall event[s]
Urifarmn A
Intenzity [mmshr) [ 1.81
Diuration [min] 1740

Start dateftime | 5/7/2008 12:00:00 Pr j

ulti-gage interpolation method

[ Help ] [ 0k ] [ Carncel

1.2.1 Changing the Job control

Since the rainfall will last for 29 hours, the total simulation time should be adjusted
so that all runoff from the watershed will be captured.

1. SelectGSSHA | Job ControlThen change the total time to 2880 mins (2
days). Make sure the simulation time step is 10 sec.
2. Click OK.

1.2.2 Save and Run the Model

We have nowdefined the uniform precipitatioNext we will save and run the

model
1. SelectGSSHA | Sav e SAve dtpseCATrainimglPérsogal
PrecipitationUniform.prj.
2. SelectGSSHA | Run GSSHAEé.

1.2.3 Visualization

1. Once GSSHA has finished running, cliClose

2. You should have noticed that there is no runoff. This is because the
rainfall intensity was small and all of ti@in got infiltrated.

3. If you look at the Summary file, it should have shown that all the amount
of precipitation that fell into the watershed got infiltrated.


http://hdsc.nws.noaa.gov/hdsc/pfds/

Precipitation Methods in GSSHA 1-3

1.3 Using A Design Storm Hyetograph

Here we will see how typical rainfall distribution can be defimred5SSHA. We

will be using the SCS synthetic rainfall distribution applied to the same total depth
of 52.451mm (2.065in). In a similar fashion an actual temporal distribution could
be defined if available. The actual temporal distribution of this stodirbeiused

in the next section.

You can keep using the same GSSHA project and just change the precipitation
method. Once the new precipitation has been defined, we will save the project with
different name and run it.

1.3.1 Define the rainfall

1. Make sure you arm the2D Grid Moduleﬁ

2. Select GSSHA | Precipitation. In the precipitation dialog, select
Hyetographfor the Rainfall event(s) option.

3. Click on theDefine Distributionbutton.

4. In the XY Series Editodialog selecttypel-24hour for the Selected Curve
option. See the following figure.

Urit Time fmir) | Distibution [~

1 |00 0o 1.0

2|60 000174

3 |1z0 0.00348

4 [180 000522 08

5 |240 0.00897

6 [0 0.00671 08

7|0 0.01045

e [420 nm2z 07

9 |0 00133

10 [540 0.0157

X 001745 S06

12660 00192 3

13 |720 002035 =05

(114|780 0.0227 &

15 |80 0.02445 e

168|300 00287 04

17 |80 o0z

18 [1020 002372 03

19 [1080 003148

0 [1140 003324

21 |1200 0035 02

2 |1260 0.03677

(23 [1320 003858 0.1

(24 [1380 004041

25 1440 004227 OD|\\1III!\\\!II\:\\I:\\\:II\:\I

£ Lo 0 200 400 600 800 1000 1200 1400

% |1820 004803 Unit Time

23 |1580 0.0s0m

ETREET 1R b/

] ShowDates Dl incrementol Do J
5. Click OK.

6. Enter52.451mm for the Average deptlield and make sure that ti&tart
dateis set to 08¥'A2008 12:00:00 PM.
7. Click OK.

1.3.2 Save and Run the Model

We have nowdefined the hyetograph method of defining precipitatidaxt we
will save and run the model

1. SelectGSSHA | Sav e SAvedtjagCATrainimglPérsogal
PrecipitationHyetograph.prj.
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2. SelectGSSHA | Run GSSHAEé.

1.3.3 Visualization

1. Once GSSHA has finished running, cliClose

2. View the esults(Hydrograph athe outlet).

3. For comparison, export the hydrograph ordinates as you did before and
copywpaste in the spreadsheé&\Training\RainfallMethods.xIs under
columnType .

4. Close the plot window(s) when you are done copying.

5. Note the difference in the outleloWv hydrograph when comparing the
uniformandhyetographmethods.

6. In the summary file, you can see exactly how much of water from the
precipitation got infiltrated and how much was drained out from the
watershed in the form of an outlet hydrograph.

1.4 Using R ain Gages with the Inverse Distance Weighted Method of
Interpolation

For this next simulation we will see how rain gages can be used to define
precipitation in GSSHA. We will be using four gage locations in the vicinity of the
Judyds Br anc h lyBdlevile, €anlieville, Canydenard St. Louis
Airport gages.

1.4.1 Creating gages
1. Right click onCoveragesn the Project Exploresind selecNew Coverage

2. Change the type of the coveragdrmin Gageand clickOK which will add
coverage on the data treeden coverages

- .
|I| Properties ‘~ l—S_."hJ
Itern Yalug Unitz | -

Coverage type: Drainage v]

Coverage name: 10-Hypd Centerling

E lewvation: 10-Hyd Cross Section
Area Property

CE-QUALMWZ Branch
Selected Coverage: | CE-QUALW?Z Observation
MNumber of poirts: CE-QUALAWZ Segment
Drainage
Furnber of nodes: Flood Barrier

Murnber of arcs: Flood Extent
— General
Muriber of palpgaons: GESHA
H'v-8 Culvert
Land Use

. MODRAT DP& Zake
Mumber of points: M55 Region

m

All Coverages:

=

Mumber of nodes:

Rainfall Zone i
Helo... Runoff Coefficient
\LI Soil Type J
= Stom Crain —

3. Click on the Rain gagecoverage andchoose Create FeaturePoint

Tool «*. Click on the white area just outside your watershed boundary so
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that it will be easier to locate and make sure you are not too farfeavay

the watershed. This will add rain gage to the watershe@reate 3
additional gages surrounding the watershed. Do not worry about the exact
location of the gages for now. We will edit their coordinates in the next

step.

ChooseSelect Feature Poikitiode toold and double clickany ofthe 4

gage that you just created.

In the Rain Gage propertiedialog, make surethe Gage Types set to
GSSHAandselectAll for the Showoption.

-
|I| Rain Gage Properties

[S5)

Gage type: |GS5HA -
Add Gage

Delete Gage

MName | X | ¥

| Precipitation

773605.05
760702.57
789357.97
739016.86

Belleville
Carlinville
Carlyle

St Louis Airport

A ENEEE

4272627.20 Define... I
43195978.10 Define... I
4295412.07 Define... I
4291515.46 Define... I

Define...

[ LatfLon > UTM Calaifator... | [ o

I[ Cancel ]_:5

Edit the coordinates and the names of each gage as shown in the following

table.
Gage name Change gage X Y
name to
Gagel Belleville 773605.05 | 4272627.20
Gage2 Carlinville 760702.57 | 4319978.10
Gage3 Carlyle 789357.97 | 4295412.07
Gage4 St Louis Airport | 739016.86 | 4291515.46

If you move Rain Gage
Properties dialog to one
side, you can see hoy
WMS automaticdy draws
Thiessen polygons (see th
following figure).

On the Rain Gage
Propertiesdialog, dick on
the Defing@ button for
Belleville gagewhich will
open the XY Series edito
window. In theXY Series
Editor make sure the
option Show Dates is

iBage2
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toggled ON.

9. Open the spreadshe€t\Training\RawDataJudysBranchRealStorm.xls
which has hourly precipitation records for these gages.

10. Copy and past¢he columns with date anicicremental distributiorfor
Bellevilleto the XY serieseditor. Your XY Series will look soething like
this:

11. Click OK
12. Repeat the same process for all other gages.
13. Once done, cliclOK to close thdrain gage propertgialog.

14. Switch tothe2D Grid Module|ﬁ and selecGSSHA | Precipitation
15. SelectGageunderRainfall event(spption and it will bling Rain Gagédn
the list. Check on to seleRiain Gage.

GSSHA Precipitation [

Riainfall event(z)

Gage v][ Impart Gage File... ]

Iv EGIEER

Multi-gage interpolation method
@ |rverse distance weighted (10w

() Thieszen polygonz

[ Help ] [ Ok ][ Cancel ]

16. Selectinverse Distance Weighted (ID\dy interpolation method.
17. Click OK

1.4.2 Save and Run Model

We have nowdefined the IDW method of interpolation for the gages to define the
precipitation.Next wewill save and run the model

1. SelectGSSHA | Sav e SAveadtjagCdTrainifigPérsoéal
PrecipitationIDW.prj.
2. SelectGSSHA | Run GSSHAé.
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1.4.3 Visualization

Once GSSHA has finished running, cliClose

View the esults(Hydrograph at the outlet).

For comparison, export the hydrograph ordinates and\pagte to the
spreadshedt:\Training\RainfallMethods.xIsunder the columiDW.

4. See the difference in the outlet flow hydrograph in using the three different
precipitation methods tested so far.

wpnhpE

1.5 Using Rain Gages with the Thiessen Polygon Method of
Interpolation

For this simulation we will use the same gages for precipitation, but with
the Thiessen Polygon interpolation method.

Lo

Switch tothe 2D Grid ModuleE and selecGSSHA | Precipitation
2. Leave eveything the same other but change the&erpolation methodo
Thiessen Polygorend clickOK.

1.5.1 Save and Run Model

We will save and run the model

1. SelectGSSHA | Sav e SAveadtjagCdTrainifighPérsogal
PrecipitationThiessen.prj.
2. SelectGSSHA|Rm GSSHAEé.

1.5.2 Visualization

1. Once GSSHA has finished running, cliClose

2. View the results(Hydrograph at the outlet).

3. For comparison, export the hydrograph ordinates and\gagig into the
spreadshedt:\Training\RainfallMethods.xIsunder the columiThiessen

4. See the difference in the outlet flow hydrograph using the different
precipitation methods.

1.6 Using NEXRAD Rainfall D ata in GSSHA

In this section, yowill see how NEXRAD rainfall data can be used in GSSHA.
You will begin with an existing GSSHA pyect file. You will see how NEXRAD
data can be processtt GSSHA andview the difference in resultisetween using
gagebased and distributed rainfall.
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1.6.1 Importing NEXRAD Rainfall Data

NEXRAD rainfall datasets have already been downloaded for this waterdfar

information on how to obtain your

own radar rainfall datasets, see

http\\www.xmswiki.comindex.php?titte=GSDA:Obtaining NEXRAD Radar Dat

a from NCDC

1.

We will keep working with the same model. Check off the displaiRain
Gage Coveragby unselecting it on the project explorer. Zoom to GSSHA
coverage (Right click GSSHA coverage and selecim to Layer.

In the2D Grid Moduleﬁ selectGSSHA | Precipitatio. UnderRainfall
event(spelectNexradRadar

Clickonl mpor t R a dutan wiica with @gpen th€onvert Grids
dialog

In the Convert Gridsdialog, make sure th&rid Conversion Information
is set tArc\Info ASCII Gridto Incremental Distribution Rai gages

Click the Add F ibutters &nd browse tdC:\Training\RawData
JudysBranchNexrad In the Open file browserchange the View Menu to
Details (See following figure)

Look in: | (£ JudysNEXRAD v O F M-
5 |3 KLSX_NTP 20080507 _0400.a5¢ 4] kLS%_NTP 20080507 031 Th”mb"'a"s
uﬁi 4] KLSX_NTP 20060507 _0400.pr 4] kLS%_NTP_Z0080507_09) Tiles
MyRecent | (=) KLSX_WTP_20080507_0400_sup.txt (5] KLSX_NTP_20080507_0%) Teons
Documents | |[14] kLS _NTP_20080507_0459.asc |#]KLS%_NTP_z0080507_09t = L'St :
= 4] KLSX_NTP 20080507 _0459.prj 4] kLS%_NTP_z00S0507_09! Jdelle 1
‘ [Z] KLSx_NTP_20050507_0459_sup.txt (2] KLSX_NTP_20080507_0959_sup.txt 2] KLY,
Deskiop 4] KLSX_NTP 20080507 _0556.asc 4] KLSX_NTP 20080507 _1102.asc Ei[=3
|3 KLSK_NTP 20060507 _0556.pri |4 KLSK_NTP 20080507 _1102.pri B[
. [Z] kLS%_WTP_20080507_0S56_sup.txt  [Z] KLSX_WTP_Z00B0S07_1102_sup.txt  [2] KLSX.
J |3 KLS%_NTP 20050507 _0700.a5¢ |4 KLS%_NTP 20080507 _1200.a5¢ Ei[=2
My Diocoments 3] KLS%_NTP _20080507_0700.pr 4] KLSK_NTP _20080507_1200.pr] Eil=4
[Z] kLS WTP_20080507_0700 sup.txt (2] KLSX_WTP_Z00S0S07 1200 sup.txt (2] KLSX.
|3 KLSX_NTP 20080507 _0755.a5¢ |4 kLSX_NTP 20080507 _1257.as¢ Eif=3
_ ] ﬂ 4] KLSX_NTP 20080507 _0756.pri 4] KLSK_NTP _20080507_1257.pr Ei[=3
. [Z] KLSx_WTP_20080507_0755_sup.txt (2] KLSX_NTP_20080507_1257_sup.txt (2] KLSX,
My Computer ;
‘_‘] File narne: hd
My Nawer | Fies of type: &1l Files ) v
6. Click on theTypecolumn heading toast the filesby Type

7.

Selectthelast time giid which isKLSX_NTP_20080508 1657.asc


http://www.xmswiki.com/index.php?title=GSDA:Obtaining_NEXRAD_Radar_Data_from_NCDC
http://www.xmswiki.com/index.php?title=GSDA:Obtaining_NEXRAD_Radar_Data_from_NCDC
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Lok jr | £ JudysNEXRAD L I W sl e
B Mame: Size | Type Diate
uﬁ |14 KLS%_NTP_20080507_0901,asc 15,104 KB ASC File BILTS:
My Recent 4] KLS%_NTP_20080507_0959, asc 15,104 KB ASC File BILTS:
Documents [14] KLS%_NTP_20080507_1102, asc 15,104 KB ASC File BIL7S:
= [ElkL5:_nTP_200805 . 15,104 KB ASC File BILTS
' |14 KLS%_NTP_20080507_1257,asc 15,104 KB ASC File BILTS:
Desktop [14] KLS%_NTP_20080507_1400, 3sc 15,104 KB ASC File BILTS:
|14 KLS%_MTP_20080507_1500,asc 15,104 KB ASC File BILTE
: |14 KLS%_MTP_20080507_1559,asc 15,104 KB ASC File BILTS
_(_/' |14 KLS%_NTP_20080507_1658.asc 15,104 KB ASC File BILTS:
My Documents [14] KLS%_NTP_20080507_1802, 3sc 15,104 KB ASC File BILTS:
|14 KLS%_MTP_20080507_1901 . asc 15,104 KB ASC File BILTE
- |14 KLS%_MTP_20080507_2000,asc 15,104 KB ASC File BILTS:
! Bg |14 KLS%_NTP_20080507_2058, 350 15,104 KB ASC File BILTS:
My E—Ein e [14] KLS%_NTP_20080507_2157,asc 15,104 KB ASC File BILTS:
|14 KLS%_NTP_20080507_2257,asc 15,104 KB ASC File EILTE
~ |14 KLS%_MTP_20080507_2356,asc 15,104 KB ASC File BILTS
l} |14 KLS%_NTP_20080508_0100, 350 15,104 KB ASC File BILTS:
D |14 KLS% _MTP_20080508_0159. asc 15,104 KB ASC File GILTE
MPPDIJ:C‘;“:”‘ [14] KLS%_NTP_20080508_0258. asc 15,104 KB ASC File 617}
|14 KLS%_MTP_20080508_0357,asc 15,104 KB ASC File BILTS
|14 KLS%_NTP_20080508_0501, 350 15,104 KB ASC File BILTS:
|14 KLS% _MTP_20080508_0555, asc 15,104 KB ASC File GILTE
|14 KLS%_NTP_20080505_0702, asc 15,104 KB ASC File EILTE
|14 KLS%_MTP_20080508_0759, asc 15,104 KB ASC File BILTS
|14 KLS%_NTP_20080508_0857,asc 15,104 KB ASC File BILTS:
[14] KLS%_MTP_20080505_1000, asc 15,104 KB ASC File GILTE
|14 KLS%_NTP_20080505_1058, asc 15,104 KB ASC File EILTE
|14 KLS%_MTP_20080508_1202, asc 15,104 KB ASC File BILTS
|14 KLS%_NTP_20080505_1259,asc 15,104 KB ASC File BILTS:
[14] KLS%_MTP_20080505_1357,asc 15,104 KB ASC File GILTE
|14 KLS%_NTP_20080505_1502, asc 15,104 KB ASC File EILTE
|14 KLS%_MTP_2008050_1559, asc 15,104 KB ASC File BILTS
ik TP_20080508_1657. asc 15,104 KB ASC File BILTS:
[14] KLS=_MTP_20050507_0400, 1KE PRIFile BILTE
4| KLS%_NTP_20080507_0459,prj 1KE PRIFile BILTLY
< >
File name: "KLG_NTP_20030507_1200.asc" "KLEX_NT ¥
Fllos @ e & Files [ 3

10.

11
12.

13.

Hold the Shift key and selectthe starting time grid which is
KLSX_NTP_20080507_1200.asc

Click Open

In the Convert Gridsdialog, toggleon the option Convert inches to
millimeters(if it is not already on)

Toggle onCreate 2D grid rainfall datasetption.

Change thestarting dateto 05\0A2008 and theStarting timeto 12:00:00
PM.

Make sure that the time interval is 1 hour (60 m(&ge the following
figure)
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I Convert Grids

(anid Corverzion [nformation

Arzdlnfo ASCIH Grd (% | to | Incremental Digtribution R ain Gages |

Filez included in D55:

Add Files. . FLS=_WTF_20080507_1200 asc ”
KLSx_MTP_20030507_1257 asc
Delete File KLSx_MTP_20030507_1400 asc

KLSx MTP_ 20020507 1500, a0
KLS NTP_ 20080607 1559 asc
KLS_NTF_ 20080507 1658 asc
Move U KLSx_MTP_ 20020507 1802 asc
KLS%_NTF_ 20080507 1901 asc
KLS_NTF_20020507_2000. asc
Maove Dawn KLS NTP_ 20090507 2058 asc
KLS¥_NTF_ 20080507 2157 asc
Reverse Order KLSY _MTP 20080507 2257 asc W

Murnber of Selected Files: a0

Delete All Files

Corvert inches bo millimeters
Create 20 gnd rainfall datazet

Rainfall Coordinate Spster: | GEQ w

Starting date: | &/ 7/2002 bl

Starting bime: | 12:00:00 P

4

Time interval: |60 rrinutes

kultiplication Factor; | 1.0

] ] [ Cancel

14. Click OK to save the grid file. It will take some tine create the gages for
the NEXRAD rainfall method.

15. After a couple of minutes the conversion process will complete and a
summary file will open up (Following figure) showing the d&tee and
rainfall depth (mm) at each time interval.

16. Review and close thsummary file
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NEXRAD RADAR DATA SUMMARY REPCRT

Sasin Average Hyetograph

Date & Time Time (min) Incremental Depth (mm) Cumulative Depth (mm)

05/07/08 12:00:00 0.000000 0.000000 0.000000
05/07/08 13:00:00 €0.000000 .371954 5.371954
05/07/08 14:00:00 120.000000 .000000 5.371895¢
05/07/08 15:00:00 180.000000 - 000000 5.371954
05/07/08 16:00:00 240.000000 . 000000 5.371854
05/07/08 17:00:00 300.000000 .000000 5.3713954
05/07/08 18:00:00 360.000000 . 000000 5.3718954
05/07/08 19:00:00 420.000000 -182414 6.554368

05/07/08 20:00:00 480.000000
05/07/08 21:00:00 540.000000
05/07/08 22:00:00 &00.000000
05/07/08 23:00:00 660.000000
05/08/08 00:00:00 720.000000
05/08/08 01:00:00 780.000000 .108195 19.721494
05/08/08 02:00:00 840.000000 - 000000 19.721494

5
o
0
o
o
o
1
6.525172 13.079540
o
1
o
0
5
0
05/08/08 03:00:00 800.000000 0.8656897 20.378391
0
0.
0.
2.
0.
0.
0.
3.
9.
6.
4.
1.
0.
0.

.000000 13.079540
.532758 14.612298
.000000 14.812299
. 000000 14.612298

05/08/08 04:00:00 960.000000 - 000000 20.378391
05/08/08 05:00:00 1020.000000 000000 20.378391
05/08/08 06:00:00 1080.000000 000000 20.378391
05/08/08 07:00:00 1140.000000 408621 22.787011
05/08/08 08:00:00 1200.000000 000000 22.787011
05/08/08 09:00:00 1260.000000 000000 22.787011
05/08/08 10:00:00 1320.000000 802874 23.5889885
05/08/08 11:00:00 1380.000000 722414 27.312298
05/08/08 12:00:00 1440.000000 928437 37.238738
05/08/08 13:00:00 1500.000000 641954 43.880690
05/08/08 14:00:00 1560.000000 963218 48.843908
05/08/08 15:00:00 1620.000000 313793 50.157701
05/08/08 16:00:00 1680.000000 000000 50.157701
05/08/08 17:00:00 1740.000000 000000 50.157701

Total Storm Duration: 1740.000000 min
Total Storm Depth: 50.157701 ™mm

You should now see many gages covering the watershed and a network of
polygons joining the gages. You should also notice a@edded Rainfall Gages
coverage in the coverage tree.

17. The GSSHA Precipitatiordialog will appear after the congilon of the
conversion process. Toggle on theidded Rainfall Gage®option and
click OK.

18. In the GSSHA precipitatiomlialog make sure that you toggle off the Rain
Gage coverage and the change the interpolation method back to IDW.

F B
GSSHA Precipitation [

Rainfall event(z)
lNexrad Radar vl [ Import Badar Data...]

[ Rain Gage

tulti-gage interpalation method
@ Inwerse distance weighted (IDW)

() Thieszen polygans

[ Help ] i 0K ][ Cancel ]

b

19. The WMS window shouldook similar to the following figure.
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1.6.2 Visualizing Meteorological D ata

Beforecontinuing let us visualize the grittdrainfall data.

1. Toggle off the display oGridded Rainfall Gageby unselecting it in the
project explorer.

2. Right click onRainfall Cumudtive on the data tree und@D Grid Data
and selecCont our Selpddolorr-#l éor 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 theptatmn
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 usezhte thre

film loop.
4. In 2D Grid Module|H selecbhata | Film Loopé
5. Select the option t€reate New Filmloopnd gecify the folder where you

want to have the animation save@:\[raining\ PersonalPrecipitatior
precip.av), check off the option td&Exportto KMZ (Google Earthyand
click Next
6. Toggle on either(Rainfall Cumulative)or (Rainfall Incremental)and
toggle off all other datasets.
Toggle off the option tevrite to KMZ file.
Toggle off the option tdVrite 2D scattered Dataset to KMZ fil8ee the
following figure

© N
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Film Loop Setup - Time Step Options [&J

Data Sets

Wit to AVIfile | Write to KMZfile ~ Afitude Option | Atttude {m) | =
¥ Rainfall Cum...| MR Clzmp to Ground 5.~ | 10000.0

I Rairfall Incre... [~ Clamp to Ground 5. J 10000.0

Vector Data Set {none)

Write this 2D Scattered Dataset to KMZ File | Stream depth

Time Step Picker
Minimum Time: 0.0 Maxdmum Time: 1740.0
Run Simulation from Time: 0.0000 to:  1740.0000
Number of Frames: 29
Time Step Size: 60.0 l
Memory to Generate: 5466.4 KB

Help | < Back |[ Next > ]| Cancel |

9. Click Next

10. 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.

1.6.3 Save and Run the Model

We have now imported the NEXRAD rainfall intddSHA and copied the data into
the Gridded Rainfall Gagesoverage. Next we will save and run the model

1. SelectGSSHA | Sav e SAvedtjagCATrainimglPérsogal
Precipitationinexrad.prj.
2. SelectGSSHA | Run GSSHAEé.

1.6.4 Visualization

1. Once GSSHA hafnished running, cliclClose

With the Select Hydrographstool i, selected, doublelick on the
hydrograph icon to view the runoff hydrograph at the watershed outlet

3. For comparison, export the hydrograph ordinates and\pasgte in the
spreadsheet C:\Training\RainfallMethods.xls under the column
NEXRAD.

4. See the difference in the outlet flow hydrograph in using different
precipitation methods.

5. You may export the animations to Google Earth (Optional).

1.7 Summary

Open up the comparison spreadsheet and contbareresults from different
precipitation methods.
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Spatial Variations - GSSHA
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CHAPTER 2

Analyzing the Effects of Land Use
Change (Part - I)

2.1 Open an Existing GSSHA Model

In this tutorial we will see how different land use change scenarios can be modeled
in GSSHA. These scenarios might be-gexelopment and poesievelopment or a
wetland restoration soario.
In this exercise we wilberform following two tasks:

9 Change a portion of land to a residential

1 Change the location of the residential area and see the effects

1 Convert the residential area inserted in case 1 tm@ustrial area to

simulate a deslopment scenario.

1. Switch to 2D Grid Module and open an existing project by selecting
GSSHA| OpenProject File. Browse and open fil€:\Training\Scenario$
BaseModdBase.prj

Let us first save this project to personal folder so that the original prejeetins
unchanged.

2. Select GSSHA | Save Project FileSave the project a€:\Training\
PersonalScenario§Change$Basepr;.

2.2 Changing the Land Use to Residential

The land is being developed on one of the hills inRlik City, UTwatershed. To
simulate ths, the existing land usewill be converted toresidential areahus
changing both infiltration as well as the overland roughness characteristics of the
watershed.
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2.2.1 Creating a new GSSHA project for the changed land use
There are two steps involved in cregtia new GSSHA project for the changed
land use:
1) Create a new GSSHA coverage, and
2) Create a new GSSHA project.

2.2.1.1 Creating a new GSSHA Coverage
1. In the project explorer, und&overagesright click the GSSHAcoverage
and selecbuplicate.
2. Rename th@ew GSSHA coverage &SSHAResl.

2.2.1.2 Creating a new GSSHA Project
1. In the project explorer, und@D Grid Datg right click on GSSHA project
namedBaseand selecDuplicate. This will create a new GSSHA project
with the namdBase(2).
2. Under2D Grid Data expand Base(2).Right click on GSSHA and select
Assign.
3. SelectGSSHAResl

S8 o 3 503 oo
O GssHa D= assa
DéE Land Use D= Lahd Use il
O 5ol Type o D= il
O GsSHARes_1 . H ﬁ' o )

@ Hydrologic Tree Data i g é o Eoohia

- opy of G55HA Coverage Tre @
..4F Copy of GSSHA Coverage Tre () & Hyraulc Schematic Data

D.E Hydraulic Schematic Data @ DL“ GIS Layers @

DQ GIS Layers 1&) .ﬁ 2D Grid Data i&“

_m 20 Grid Data J = M new grid

_H new grid =3 Index Maps
i - Index Maps
! i..[iz3 Combined
Corbined i3] elevation [elev]
i i.[2g elevation [elev) +_J base
+,__[ base =
—._J base(2] | Bename
/] Job Cantral = Delete
-[_] Precipitation = Duplicate
= - __J P
—- 1 Index Map e ' e {
ET o | =4 Mab Tables...

4. Right click on projecBase(2)and selecSav e Pr oj ®avetitasi | e €.
C:\Training\PersonalScenariosChange$Residential 1.prj. This  will
also rename the project

2.2.2 Changing the Land Use Map

Let us now modify the land use.

1. Since we are going to change the land use map, let us create a copy of the
original land use coverage. Right click drand Use coverage and
Duplicateit. Rename it td. UResidential_1

2. A backgraindimage will helpto identify the proper locatiorBelectFile |
Open Browseto C:\Training\Scenario$imagedAerial.jpg andopen it.
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3. Select Yesf promptedto build pyramid.

We will use this image to identify existing land use.

4. Turn off the display ofi GS SHA C o fiGeil TypegCGoverage ii L a n d
Use Covaadi2 de &r i Hy clizekingtiiem off in the data tree.
Make surghatfLUResidential 1 Coverage is turned on.

5. Zoom in around the area as shown in following figtttere, we can sean
the ba&ground imagehat most of the area shown are shrubs and brush
rangeland (LUCode 32). After the development, let us assume that the
area will be converted to relatively impervious, almost similar to a
residential area (LUCode 11).

;]
6. Select theviap Module +.

ook

7. Click on theLUResidential_Xoveragego make it an active coverage.
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8.

10.
11

12.

Cl i c kSelecinFeafure Polygon Té 2. Then double click on the
polygon in the area enclosed in the circle (in the above figurkjs will
open uJWandusbMapdging di al og.

I Land use mapping @
WS landuse 1D Land use properties
LandID 11 LandD 11 [LandiD12  [LandID16  [LandiD17 |
L:gd D16 Land Name Urtitled landuse | Untitled landuse | Untitled landuse | Untitled landuse
an SC5 Soi Type ACH |00 oo 0o oo
ahd 1D 32 5
Land 1D 32 5C5 Soil Type BCN |00 0o 0o 0o
Land ID 41 505 Soil Type CCN |00 oo Jul] oo
Land I 42 r
Land 1D 43 5C5 Soil Type D CM |00 oo Jul] oo
Land ID 52
Add landuse [D to list
Diigplay parameters
SC5 CN's
[ Green-4mpt
[CIHsFF
[ Maricopa County
[] Percent impervious
[I5Ma . < >
] Manring's n
Impoit land use attibute file Export land uze attrbute file
Import file ype: Ex=port file ype:
5C5 Land use fil v 5C5 Land use fi v

On the left side of the dialog, you can see the current land use ID selected.
The Land Use ID selected should be 32. According to the USGS land use
classification, Land use ID 32 represents Shrub and Brush Rangeland. We
will now change a portion of thi | a n dResidergiadt o f

Closet h keandiuse mapping di al og.

Turn offthe display ofbackground imagdé\erial.jpg by unchecking it in

the data tree.

There is a background imagas been created using the screenshot image
of the watershethat showshe location of new land use polygon. Select
File|Open browse and open file C:\Training\Scenario$images
Residentiall.jpg.

Note that youwill need to zoom in again after the image is loa@#tteyou
zoom in,you can see a red arc pointed out by an alvead.

13.

Make sure thatUResidential_1Coverageis active. In the Map Module,

S e | e cCreate Reaturdi Ardoold Fud and trace a line as shown in the
background imageTrace an arc along the line using left mouse click and
make sure that the arc you tracll start and end at othexisting land use
polygon arcs (see following figure).
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Begin here
(existing land

use polygon)

End here
(existing land
use polygon)

Trace this arc

14. SelectFeature Object | Build Polygoand clickOK to use all arcs.

151 n t he Map Mo d séleetheati®dPolygdn Tooln t,mcel i
Then double click the area dased by the arcs you tracékhis will select
the new pol ygon fLandusd Mappin@ r cciaa lacmgl Wwp.i n

I Land use mapping
WS landuze 1D Land use properties
R LandIDO  [LandID11  [LandID12  [LandID16 |
L::d o1z Land Mame Untitled landuse | Untitled landuse | Untitted landuse | Untitled landuse
Land ID 16 SCS Soil Type & CH | 0.0 0o 0o 0o
Land ID 17 =
Land ID 32 SCS Soil Type B CH | 0.0 0o 0o 0o
Land D 33 SCS Soil Type CCH | 0.0 0o 0o 0o
Land ID 41 -
Land D 42 SCS Soil Type DCN | 0.0 0o 0o 0o
Land D 43

Land ID 52

Add landuse 1D to list

Dizplay parameters
SC5CN's

[ Green-&mpt
[IHsPF

[ Maricopa County
[] Percent impervious
[]5ka

< T | 3
[ Manning's n _ _
Import land uze attribute file Export land uze attribute file
Import file type: Export file type:
|SES Land uze file V| [ Import file ] |SES Land uze file v| [ Export file ]
oo (o

16. This time the land use ID is 0, we will assi¢ip 11 for this areato
represent that it has been changegksidentialland use

17. In theWMS landuse IDist, selectand ID 11 by clicking on it.

18. Click Apply. This will change the land use code for the new polyigom
Oto 11
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2.2.3 Creating the Modified Index Maps

With the change in land use coverage, the index maps that use Land use
coverage aed to be updated as well. To do this we will create new land use
and combined index maps.
1. In the project explorer undeD Grid Data right click project
Residential 1 GSSHA modehnd selecMa p s é
2.1 n t heGriildhd etxa b, sel ect LWResdentiahlp ut C 0\
with coverage attribute as ID and the Index map nlaldfResidential 1.
3. Click on theCoverages>Index Mapbutton.
4. Next we will create a new index map which is a combination of soil type
data and the modified land use data. Select the filipw

Input coverage (1)LUResidential 1
Coverage attribute: Id
Select fAinput Coverage (2) by checki
Input coverage (2): Soil Type
Coverage attribute: Texture
Index map nameComboResidentiall
Click onCoverages>Index Mapbutton.
Click Doneafter it completes.
Turn off the background imagendLUResidential 1 coverage.
Turn on the display d2D Grids data.

Frame the display by clickir 2t

0. Check the new index maps, you can see the location were new land use
was inserted in the indexap.

You should have two new index maps added to the data tree.

RO 0N O

2.2.4 Assigning new index maps and updating the parameters

1. Under2D Grid Data click onResidential 1 GSSHA project

2. Expand thelndex Mapsfolder andcheck if ST, LUResidential1 and
ComboResidendl_1 index mapsare listed in therdf they are not listed,
right click Index mapgolder and assign these maps.
Note: Thereis amotherindex magolder right unde2D grid data The one
we are talking here is under GSSHA model nafedidential 1. See he
following figure.
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-1 Terain Data

5.3 Map Data

_Lad Coverages

- .= G55Ha
O Land Use
O 5qi0 Type
[ G55HARes_1
e LUResidential_1
_D_ﬁ Imagez

... Residentian

= _@ Hudrolagic: Tree Data
u;'ﬁ Copy of Land Uze Coverac

P e B

This is global set of index maps
which is shared by all the GSSHA

o rw s T T T

O Hychaulc Schemtic Data models existing in this instance of
D_ﬂ GIS Layers WMS, DO NOT REMOVE OR
=M 2D Grid Data ASSIGN ANYTHING HERE
—H new gnd
—__J Index Mapé

Loz LY

: Combined
[z LUResidential_1

ComboR esidential_1 L . o
[ elevation [elev] This is specifido each individual
ol b GSSHA model (Residential_1 in this
= '?ej'dsg“j'—l‘ case) YOU CAN REMOVE OR
"8 Pesaion ASSIGN INDEX MAPS THAT ARE
@ GSSHARes_1 AVAILABLE IN THE GLOBAL SET
—__J Index Maps OF INDEX MAPS
L] 8T

—I-_ Continuous Maps
iz elevation [elev)

D_E] 20 Scatter Data

3. Right andRemovelLU and Combinedindex maps which were developed
for the original land use.

4. This GSSHA project useST, LUResidential1 and ComboResidentiall
as the index maps.

5. Once the new index maps are createglnew need  update the mapping
tables as well. Unde2D grid Data right click on GSSHA project
Residential 1 and selecMap Tableg

6. IntheRoughness a b, |4JRdsideatial1off o r Usitgendei map
field and click theGenerate IDdutton.

7. Click No.

8. There wil be no new field addedbecause ID 11 already existed in the
original index map. By changing some portion of land to residential area,
we increased the number of cells with ID 11 and subsequently decreased
the number of cells with ID 32.

9. Swi t c h |Ibfitrationch et a&ib . CombResidentialld f or t he
AUsing index mapo field.

10. Click on theGenerate IDdutton and clickNO.

11. Again, there will beno fields addedto thistable

12. Click Done
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13. On the data tree, right click oResidential 1 and selectSave Poject
Fi | e&ave the project (a€:\Training\PersonalScenario$Change$
Residential 1.prj)

14. Select Yesf prompted to replace existj file.

2.2.5 Save the projects a GSSHA groups

We will save all these GSSHA projects as GSSHA groups so that they can be
openedor run together. If by chance you close any of your GSSHA project, you
can open the group and resume the tutorial. As we keep adding new GSSHA
modek to our project, we will keep saving all of them as GSSHA group. Saving all
the models could be done at twed when you will be done creating all scenarios,
but it is advisable to keep saving the projects you have created so far as GSSHA
groups, so that you can open, modify and close all the projects at any time.

1. In 2D Grid Module selectGSSHA|Save Group.
2. Toggle onboththe GSSHA projects listed iBave GSSHA Grouptialog,
browse and save the group @3Training\PersonalScenario§Change$

Scenariosggp.

2.3 Changing the location of the Residential area

In the previous section, we changed the land use fronb&hd Brush Rangeland

to Residential. GSSHA beirgfully distributed model, the location of such change
makes a significant difference. Now we will insert the residential area at a different
location and reun the model to see the variation in waterstesgonse.

) XA

In the previous scenario, the change in land use occurred close to the watershed
outlet (See above figure, left). Now, we will change the land use to residential at
the far upstream location (See above figure, right). The area of neventslid
landsare approximately sama both casesWe arevarying the locationof such
changekeeping the area tfiechange the same



Analyzing the Effects of Land Use Change (Part - I) 2-9

2.3.1 Creating a new GSSHA project for the changed land use

2.3.1.1 Creating a new GSSHA Coverage
1. In the project explorer, und&oveiages,right click the GSSHAcoverage
and selecbuplicate.
2. Rename the new GSSHA coverage&cE&SHARe.

2.3.1.2 Creating a new GSSHA Project
1. In the project explorer, und@D Grid Datg right click on GSSHA project
namedBaseand selecDuplicate. This will crede a new GSSHA project
with the namdBase(2).
2. Under2D Grid Data expandBase(2).Right click on GSSHA and select

Assign.

3. SelectGSSHARe

4. Right click on projecBase(2)and selecSav e Pr oj ®avetitasi | e €.
C:\Training\PersonalScenariosResidental_2.prj. This will also rename
the project.

2.3.2 Changing the Land Use Map

Let us now modify the land use.

1. Createa copy of the original land use coverage. Right click_and Use
coverage an®uplicateit. Rename it td.UResidential_2

2. Turn off the displayof all the coverages excépG S SR¢#\ dand
"LUResidential 2"Turnoff A 2 D Gr i 0Oy clikekingitibem off in the
data tree.

3. Zoom in around the area as shown in following figure.

M
4. Select thevlap Module +



2-10 GSSHA Modeling Using WMS i Volume 3

The highlightedareais evergreen foregt UCode42). After the development,
let us assume that the area will be converted to relatively impervious almost
similar to a residential area (LUCode 11).

5. Click on theLUResidential_Z_overageo make it an active coverage. .

6. You may usefiSelect Feature Pggon ToorhEI to check what existing
land use is, in that area.

7. There is a background image that shows the location of new land use
polygon. Select File|Open browse and open fileC:\Training\
Scenario$imagedResidential.jpg. Once this image opens, youncaee a
red arc pointed out by an arrow hed@u might need to zoom in again
after the image loads.

8. Make sure thatUResidential2 Coverageis activeand turned onin the

Map Modul e ,CreSteFFemuretArd’ndbl?' dnd trace a line as
shown in thebackground image. Trace an arc along the line using left
mouse click and make sure that the arc you trace will start and emd at
existing land use polygon dsc(see following figure).

Trace this arc

) Existing land

t, use polygon
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9. SelectFeature Object | Build Polygoand clickOK to use allarcs.

10.I n the Map Mo d seleetheat®dPolygdnTookn IEI.CB| i
Then double click the area enclosed by the arcs you traibexiwill select
the new pol ygon fLanduse Mapping r ceiaa lacngl wp .i n
11 Assign ID 11 for this area to repsent that it has been changed to
residentialland use.
12. You may turn off the display of background imaayed LUResidential_2

Coverageand frame your windoy 5.

2.3.3 Creating the Modified Index Maps

With the change in land use coverage, the index maps thataiseé use

coverage need to be updated as well. To do this we will create new land use

and combined index maps.

1. In the project explorer und&2D Grid Data right click GSSHA project
Residential 2and selecMa p s é

2. 1 n t heGriildhd etxa b, s eefageda bd WResdential2p u t co
with coverage attribute as ID and the Index map nlaldiResidential2.

3. Click on theCoverages>Index Mapbutton.

4. Next we will create a new index map which is a combination of soil type
data and the modified land use data. Setee following:

Input coverage (1)LUResidential2
Coverage attribute: Id
Select fAinput Coverage (2) by checki
Input coverage (2): Soil Type
Coverage attribute: Texture
Index map nameComboResidential_
5. Click onCoverages>Index Mapbutton.
6. Click Doneafter it completes.
7. Turn off LUResidential2 coveragef you did not do it earlier
8. Turn on the display dID Grids data.
You should have two new index maps added to the data tree.

2.3.4 Assigning new index maps and updating the parameters

1. Under2D Grid Data click on the GSSHA project namé&ésidential 2.

2. Remove Right ClicklRemoyeall the index mapd.U and Combinedas
theywere developed for the original land use.

3. The new GSSHA project usesSI, LUResidential2 and
ComboResidentiaR as the index mapsMake sure that these maps are
assigned to this GSSHA model.

4. We need to update the mapping tables as well. UPdegrid Datg right
click on GSSHA projecResidentialand selecMap Tableg

5. IntheRoughness a b, |YJRdsideatial20ffort h Bsing index map
field and click theGenerate ID$utton.
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6. Click No.

7. There will be nonew field addedbecausdD 11 already existed in our
original index map. Just the number of cells with ID 11 has increase and
the number of cells with ID 42 has deased

8 Swi t ch Infirationth e t &b . CofResidential2d f or t he
AUsing index mapo field.

9. Click on theGenerate ID$utton and clickNO.

10. Again, there will beno newfields added at the end of the table for the new
land use.

11. Click Done

12. On the data tree, right click oResidential2 and selectSave Project
Fi | e&ave the project (a€:\Training\PersonalScenario$Change$
Residential 2.prj)

13. Select Yesf prompted to replace exisij file.

2.3.5 Save the projects a GSSHA groups

In 2D Grid Module selectGSSHA|Save Group.

Toggle on all thehree GSSHA projects listed irsave GSSHA Groups
dialog, browse and save the group @&Training\PersonalScenario$
Changes$Scenarios.ggp.

A

2.4 Changing the Land Use from Residential to Industrial

To simulate a pragssive development scenario, let us assume that the portion of
land which we changed to a resideniialthe first partof this workshop(i.e.
Residential 1 now changes to an industrial area. So, we will update the GSSHA
model to reflect this change ande the differences in the watershed response.

2.4.1 Creating a new GSSHA project for the changed land use

There are two steps involved in creating new GSSHA project.

2.4.1.1 Creating a new GSSHA Coverage
1. In the project explorer, undeCoverages,right click GSSHARed
coverage and selebuplicate.
2. Rename the new GSSHA coveragé&sgSHAIndus.

2.4.1.2 Creating a new GSSHA Project

1. In the project explorer, und@D Grid Data right click on GSSHA project
namedResidential 1 and selecDuplicate.This will create a new GSSHA
project with nameResidential 1 (2).

2. Under 2D Grid Datg expand Residentiall (2). Right click on
GSSHAResl andassignGSSHAIndus

3. Right click on projectResidential 1 (2) and selecSave Pr oj ect Fi
Save it asC:\Training\PersonalScenario$Changes$industrial.prj. This
will also rename the project.
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2.4.2 Changing the Roughness and Infiltration Parameters

We are making an assumption here that the portion of the land that was converted to

residential now is converted to Industrial. Since we are using the sxae area to be

converted, we can just modify the index map used in residential land use (which we have

now duplicated to use in this castile duplicating the GSSHA modehstead of creating

a new one.

1. Under2D Grid Data right click the GSSHA projecxamedndustrial.
2. Right click on the GSSHA project naméttlustrial on the data tree and

selectMap Tableg

3 The roughness wil
coefficients for residential and industrial areas are almost the same.

4, Switcht o Infiltmtiord t ab and scr ol | al | t he

new land usésoil ID.
5. For the last two columns, reduce the values of hydraulic conductivity and
capillary head to simulate the effects of more impervious land cover. Make
the following changes:

remai n t he s ame

Parameter

Loam \ Land ID # 33

Clay Loam\Land ID # 33

Hydraulic Conductivity

0.50

0.09

Capillary Head

4.440

10.44

6. Leave other parameters the same and Eicke
7. On the data tree, right click dndustrial and selecave Pr oj ect

Sare the project

Industrial.prj)

2.4.3 Save the projects a GSSHA groups

(as C:\Training\PersonalScenario$Changes$

1. In 2D Grid Module selectGSSHA|Save Group.
2. Toggle on all the GSSHA projects listed $%ave GSSHA Grouplalog,
browse and save the group @3Training\PersonalScenario§Change$

Scenarios.ggp.

3. In 2D Grid module,select GSSHA|Save groupToggle on all thefour
GSSHA projects (base, Residentibl Residential_2and Industrial) and
save a£:\Training\PersonalScenario$Change$Scenarios.ggp.

2.5 Running a GSSHA Group

Now we will run the scenarios so that we can comparestieets of land use change,
location of the change and conversion of the same land to an indaistgal

| Run GSSHA groupé
Make sure that afour projects are seleaeand the path is correct.

1. SelectGSSHA

2.
3. Click OK
4

If you created the models propet MS will run all thescenarios and plot
the outflow hydrographs on the same plbyou did not see results for any

Fi
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of the models, that means that model did not run. Examine the miodel
try running it individually.

5. Export all the four hydrographs to the spreadsheet nariedraining\
ScenarioModeling.xls

In the next workshop, we will use some a@aént measures so that the effects of
these land use changes can be mitigated.



CHAPTER 3

Analyzi ng the Effects of Land Use
Change (Part - Il

It can be easily inferred that changing the land use in a certain poftithe o
watershed causes a considerable increase in the peak flow at the watershed outlet.
This situation is often undesirable as various hydraulic structures like culverts,
channel etc downstream of the outlet become undersized.
We will use abatement meassrto the Industrial GSSHA model,so that the
effects of changed land use that we simulated in the previous workshop on the
overall watershed response are minimized.
We will simulate the effects of following abatement measures:

1 Add a detention basin

1 Adda wetland

1 Add an infiltration basin

1 Add a buffer strip

3.1 Open an existing project

Let us genlIndustrial.prj which is one of the land use change scenario created in
the previous exercise.

1. In 2D grid module, seled6SSHA|Open Project FileBrowse ad open
the projectC:\Training\Scenario$Basalndustrial.prj. This is the same
project that you created in the previous workshop.

2. Save the project as C:\Training\PersonalScenario§Abatement
Industrial.prj
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3.2 Adding a detention basin

To mitigate the problas of flooding we will introduce a detention basin in the
watershed.

3.2.1 Creating a new GSSHA project for the detention basin

3.2.1.1 Creating a new GSSHA Coverage
1. Inthe project explorer, und€overagestight click GSSHAIndusoverage
and selecbuplicate.
2. Renane the new GSSHA coverage@SSHADB.

3.2.1.2 Creating a new GSSHA Project

1. In the project explorer, und@D Grid Data right click on GSSHA project
namedIndustrial and selectDuplicate. This will create a new GSSHA
project with naméndustrial (2).

2. Under2D Grid Data expandIndustrial (2). Right click onGSSHAIndus
andassignGSSHADB.

3. Right click on projectndustrial (2) and selecGav e Pr o] Saget Fil e
it as C:\Training\PersonalScenario$AbatemenitDetBasin.prj. This will
also rename the project.

3.2.2 Defini ng the detention basin parameters

1. Import a backgrounimagewhich will guide you to draw an embankment
arc as well as insert a node. Browse and operCtN€raining\Scenario$
Image$DetBasinjpg.

2. Turn on the display of 2D grid data by checking it on.

3. Zoom into the area as shown in the following figure.

4. If you cannot see the background image, it might be because you have
selected one of the index maps. In that case, cliagNeration (elevunder
2D grid Data.




10.

11

12.

13.
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To define a detention basin, we nedhave an embankment arc that
encompasses the detention basin and a culvert at the outlet of the detention
basin. We will insert the detention basin on the stream arc.

Turn off the display of all other coverages exc8@SHADBCIick on the
GSSHADR:ovemgeto select it.

That will switch you to Map Module . s e | e c Create reaturdi

Point “fool o

Insert a node on the stream arc at the location as shown in the background
map.

Draw an embankment arc as shown in the background image as well.
Make sure you do not click on the stream or boundary arcs while
drawing the embankment arc which will end the arc at the intersection

and we do not want that happen.

Once you have inserted the node and drawn the embankment arc, turn the
display of the background imagaf by checking it off in the project
explorer.

In the Map Module cl i c kSeleatrFeatluire Ard o o .G:) and
double click on the embankment arc. Change the tyjamioankmenand
click on the(...) button under th&mbankmersttribute selection.

Enter 2118 for a PVI Elevation and click on tteompute Vertical Curve
button. This will plot the embankment arc over the grid (See the following
figure).

Click OK andOK again.

[ 5
Embankment Arc Profile Editor I&J

2804
EE
B R
2454
0t
HBEL
1304
2151
nmt

15+ 4‘—11._'_1_.

O b b b b b b b b b

Conform Arc to Grid | | Compute Curve Length | [Computa ertical Curve] | Offset Arc |

‘ertical Curve Parameters

2118.0 P Elevation 0.0 % Back Tangent Grade [left)

BD9.68734187052  Curve Length 0o % Fonward Tangent Grade [right]

Help ok Cancel
L= i

The arc we created to define the embankment is not directly used by GSSHA.
In GSSHAthe embankment is represented by the edges of the grid cells. WMS
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uses the arc you created and finds the cells underneath to thefiedges of
those cells as embankment.

14.

15.

16.

17.

18.

19.

20.
21

22,

In Display Options,switch to 2D grid dataand turn on the display of
Embankment Egks.

This will display the edges of grid cells designated as embankment edges
in red color.If the node youriserted in the stream (stepi8 downstream

from this red line, you will either need to move the node to upstream
location or change the locati@i the embankment arc. The point here is
that the embankment arc needs to encompass the node.

In the 2D grid module check the elevation of the grid cell at which the
node is located. The cell elevation should be 2115.53

H
In theMap Modulem, Click 0 nSelet FeaturePointN o d e /&andl o
click on the node you just created. See the elevation of the node on the
properties window to the right side. The node elevation is about 2110 (it
might be little different in your case as it depends on the location of the
node you have inserted).
Edit the node elevation in the properties window so it is 2115.3 such that it
is not too far below the grid. Once you change the elevation of the node,
the stream arc profile needs to beémerpolated so that there is no adverse
gradient along the flow direction.

H
Still in the Map Modulem and select the model to KBSSHAIn the
model selection drop down box.

Select the stream a.ﬁt) which is just upstream of the node.

SelectGSSHA| Smooth Stream Arcs.The profile of the streamra will
be as shown in the following Figure.
Frafile of selected arcs
2@
21 -L
21
2L
it
21
Et
NS
e
R o TR ETE RN T RN ! ! ! I ! !
E i) (= ] = [ [
Click and drag to zoom. Select point and drag to move the paint. Right-click for more options.
Grid cell
I: J Cell elevation Stream elesvation
Smoothing ophians
[ Smooth stream elevations to smoothed grid ] [ Interpolate stream elevations ]
[ Redistribute vertices... ] [ Get stream elevation value(s) from smoothed gnd ]
[ Use thalweg data... ] [ Offzet stream elevations by constant.. ]

Drag the vertices along the stream arc upward (towards the grid) so that
there is no adverse gradient and until it similar to the following fignoe.



Analyzing the Effects of Land Use Change (Part - Il) 3-5

not click on Interpolate stream elevationbutton which we have been
using to smoothen the channel thalwegecause doing that will change
the node elevation which we do not want.

Smooth GSSHA Streams X
Frofile of selected arcs
e
AL
-
i
ol
.
.
R R T R S R R R

Click and drag ta zo0m. Select paint and drag to move the point. Right-click for more options
Giid cell
120 J:ES  Cellelevation: 21212517 Stieam elevation | 2119.2573

Smoothing options

[ Smoth stream elewations to smoothed gid | | Interpolate stieam clevations |
[ Redistibute venices.. | [ Get stream elevation value(s) from smoothed gid |
[ Uscthawegdata. | | Offset shream clevations by constant.. |

23. Click OK

24.Cl i c k Select Fehtg®omiNo d e /Kand Hoble click on the
node you created. This will open tReopertiesdialog Click on the (...)
button undeHydraulic Structures.

25. Insert aDetention basinby clicking on theDetention Basirbutton. Enter
2115.5 for Minimum, 2115.5 for Initial and 27.0 for the Maximum water
surface elevations.

26. Then insert &ulvert by clicking on Culvert button. Enter the parameters
for the culvert as shown in the following figure.

GSSHA Hydraulic Structures @

Hydraulic Structures and Curves

Detertion B ain Add:
Culvert 2

Culvert 2

Name Hatlng Curve

[Round = | Cubvert type m

1.0 Driameter [m] Sched. D|s-:harge
21153 Upstream invert (m)

21180 Downstream ireert (m)

05 Irlet loss coetf

1.a Loss coeff [rewv. flow)
ann Lergth [m)

om Manning's roughness

Flot Storage Capacity...

oK ] ’ Cancel
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The upstream and downstream elevations of the culvert are taken from the
node elevations of the stream arc where the culvert is being inserted. The
length and diamter of the culvert are governed by the flow rate and site
condition.

27. Then insert aVeir by clicking onWeir button. Enter the parameters for the
culvert as shown in the following figure

GSSHA Hydraulic Structures &J
Hydraulic Structures and Curves

e 3

Detention Basin Add: Detention Basin
Culvert 2

Name Fiating Curve

| Horizontal broad crested - | Weir lype Rule Curve
130 Crest length [m] Sched. Discharge

1.a Discharge coeff [for. low)

1.0 Discharge coeff [rev. flow) ‘&I

21165 Crest Low Point Elevation [m)
1.0

200

0.0

Weir 3

Flot Storage Capacity. ..

Help QK ]| Cancel
28. Click OK andOK again.

3.2.3 Redistribute stream vertices

GSSHA pours wier from the grid cells to the stream at specific locations.
Since we changed some of the stream vertices spacing, we need to
redistribute the vertices.

1. InMap Modul click on Select feature line brandbol A and click at
the most downstream stream &ocselect all of them.

2. SelectFeature Objects|Redistributend enteB5 forspacing.

3. Click OK.

3.2.4 Save the scenario

1. On the data tree, right click dbetBasinand selecGave Pr oj ect
Save the project file asC:\Training\PersonalScenario§Abatement
DetBasinprj

2. Save the GSSHA groups C:\Training\PersonalScenario$Abatemeni
Abatement.ggpselecting the GSSHA projectiésted (there should be
Industrial and DetBasin)

This completeshe detention basin setup thva are going to model.
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3.3 Adding a Wet land

A detention basin might not always be the best flood mitigatiethod As an
alternative we will add a wetland in the watershed and compare how it reduces the
flood. Restoring a wetland helps maintain an ecological balance in the watershed
and this typef solution could be preferable over a structural solutions.

3.3.1 Creating a new GSSHA project for wetland

3.3.1.1 Creating a new GSSHA Coverage
1. In the project explorer, und€overagestight click GSSHAIndusoverage
and selecbuplicate.
2. Rename the new GSSHA coage assSSHAWL.

3.3.1.2 Creating a new GSSHA Project

1. In the project explorer, und@D Grid Data right click on GSSHA project
namedIndustrial and selectDuplicate. This will create a new GSSHA
project with naméndustrial.

2. Under2D Grid Data expandindustrial. Right click onGSSHAIndusnd
assignGSSHAWL.

3. Right click on projectndustrial (2) andselectSav e Pr o] Sacet Fil e
it as C:\Training\PersonalScenario$AbatementWetLand.prj. This will
also rename the project.

3.3.2 Defining the wet land parameters
1. Open the background image which will guide you about the location of the
wetland. Browse and open file C:\Training\Scenariosimages
\Wetland.jpg
2. Zoom into the area as shown in the following Figure.

i
i

To define a wetland, we need to draw a polygon and elé@fas the wetland.
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3. Make sureGSSHAWIs turned onand isactive(currently selected)
4. Switch to theMap Module + and cl i cQreate ReaturehArc

To () Then draw a polygon as shown in the background image.
NOTE: While drawing the arc, make sure hat you do not click on the
stream arc at any location.

In this exercise we have inserted the wetland such that the stream passes through it,
but GSSHA can model the wetland both on and away from the stream arc.

5. Once you are done drawing the arc, turntbf display of background
image.

6. Select the Select Feature Arc Tu@) :
7. Select the arc you have just created and choodectiteire Objects | Build
Polygonoption

8 Cl i ck SelectFehtwe Polygonoold . double click ingde the
polygon you justcreaed This will open theGSSHA Polygon Attributes
dialog.

9. SelectWet Landfor the Polygon Type and define the following attributes
for the wetland.

GSSHA Palygon Attributes LX)

Polpgon type: | wetland -

Lake Attributes
Polpgon Lake 1D: 777

Flat Starage Capacity...

Woetland Attibutes
Polygon Wetland D 76

( 1.0 D Initial storage depth [mm)
3000 Fietention depth [mm)
0o Retention depth hydraulic conductivity [m./day)
900.0 Yegetation height [mm)
3.0 Wegetation height hydraulic conductivity (m/day)
0.3 Inundated Manning's n value
. J
Help [ QK ] | Cancel
10. Click OK.

11. On the data tree, right click dWetLand GSSHA modeland selecSave
Pr oj e c tSave th¢ prae file as C:\Training\PersonalScenario$
AbatementWetLandprj

12. Save the GSSHA group selecting all theeeGSSHA models.
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3.4 Adding an Infiltration basin

This is another abatement measure that can be used as a flood control measure. An
infiltration basin & a designated area in the watershetich has a very high
infiltration rate. Let us modify one of the existing GSSHA project in order to define
the Infiltration basin.

3.4.1 Creating a new GSSHA project for Infiltration basin

3.4.1.1 Creating a new GSSHA Coverage
1. In the project explorer, und€roveragestight click GSSHAIndusoverage
and selecbuplicate.
2. Rename the new GSSHA coverages&SHAIB.

3.4.1.2 Creating a new GSSHA Project
1. In the project explorer, und@D Grid Data right click on GSSHA project
namedIndustrial and selectDuplicate. This will create a new GSSHA
project with naméndustrial (2).
2. Under2D Grid Data expandIndustrial (2). Right click onGSSHAIndus
and assigiSSHAB. 5 LI Map Dats
—D.d Coverages
: DCE' Soil Type
O LUResidential_1
O G55HAIndus
O GS5HADE
O GssHawWL

3.4.1.3 Creating a new Index map

Here instead of modifying the polygons in
coverage ad creating a updatedindex map,
we will directly modify anexistingindex map. = Qu gssHae
So that the index maps associated with otl | & O5g images
GSSHA models do not change, let us creat -1 DetBasin
copy of theComboResidential index mamd = F& Hyoboi Tree Data

. . . . . Copy of G55HAIndus Coverage Tree
modify it for an Infiltration basin. "_D;?Hyd,au“c S chematic Dats

1. Right click on projectindustrial (2) in _":g St
the project explorer and selédaps. - I8 new grid
2. In GSSHA mapslialog, click onData - 2 IndexMaps

Calculatorbutton.

In Data calculator, double click or
ComboResidentiall dataset which will
put a symbol gomething like d2) in

-[123] ComboR esidential_1
-Ji23] LUResidential_1

. elevation [elev]

the Expression bx. £ Industria

4. EnterCombolnfilBasirin Resulfield. e

5. Togglelndex Map option on. £ Industial(2)

6. Click Compute.Click Done and Done @ - [ Job Contral
again. This should have added a ne - (] Fresipitation
. . . - G5SHAIB
index map in the project explorer. Sy RrTT—

7. Right click and remove [ LUResidential_1
ComboResidentiall index map from
this GSSHA project. Just to make sure {2 CombolnfilBasin
you data tree should look somethir ""‘;f_‘"”ilne“fa“t;:'fe'ﬁvl
like the figureto the right. =0 20 Scatter Data

8. Right click on projectindustrial (2) '
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and selectSav e Pr o] eSate it Fas C:\@raining\Personal
Scenario$AbatemeniinfilBasin.prj.

3.4.2 Defining the Infiltration basin p  arameters
1. Turn on the display oiVetlandbackground imagéyed we will create an
infiltration basin at the same location as the wetlatidjou hadremoved
the image, you can open it fronC:\Training\Scenariosimages
Wetland.jpg
2. Zoom into the area ahown in the following Figure.

5
i

3. We will now update the index map properties for the cells that lie within
the polygon shown in the background image.

4. In the data tree turn on the display @5SHAIBcoverage and make it
active.

5. Inthe data tree und@D Grid Data, selectnfilBasin GSSHAproject

6. Click on CombolnfilBasinindex map to select itThis will make the
background image disappear, because the grid contours are color filled. So
selectDisplayPisplay Options In the 2D Grid Datatab, check off the
option for grid contour (See the following figure).
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I Display Options

i Diawing Giid

Og Lighting Options
Hudrological Modeling Data
1&'1 Map Data

‘Tl Display Dider

BB 20 GidData

@ Gis Data

P

Background color: |-
Change »0R Colar: —|~
Change |nactive p—

Coverage Color:

&)
20 Gnd |
o |*| [JNodes == ~| [J'wetland Cell:
| FCels | -| [ Lake Cells, Minimumn Area
@ Smoothed || [ Lake Cells, Initial fuea
O Blocked || [JLake Cells. Masimum Area
= [A6rid Bouncary = | ~| ] Flow Yectors
= []Embankment Edges e || C1bigieiDame
----|7| [dinactive Cells X
il Slican Boadalics
~| I Indices [ Contous
aaBk|*| []Elevations ul
aabk| 7| []Actve Scalars
In 2D grid Module,a, click on Select Grid Celtoo.
Pol ygoné

ThenselecEdi t | Sel ect Cliegk GKh

Now, trace the polygon as seen in the background image and at the end
double click. This will selegcall the grid cells that are within the polygon

you traced.

e

Once the cells are selected, changeliidex Map ID tol00. This is done
by changing in the properties window on the right hand side of the screen,
see the following figure:
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10.

11

12.

13.

1 WMS B.3 - [untitled.wms] Q@@
F -8 X

| File Edit Display Data fGrids G5SHA Hydrographs window Help
RN RSN EROR R N N NENON | i@y OE § @ Units || Y Units Metsre | Z Units: Maters

i Project Explorer fx | 3| [a] antiied.ms | i Properties o

O Tenain Data ~ | [Zlak
=-C1i@ Map Data
= [FL2 Coversges
= GssHA
[ LandUse
O Soil Type
[ GSSHARes
[ LUResidential
== GSSHAIndus
[ GSSHADE
= GSSHAWL
= GSSHAIB
& [l Images
A wetland
= Mg Hydiclogic Tres Dats
£ Copy of GSSHAIndus Ci
I Hydrauic Schematic Data
0@ 515 Lavers
=-EE 20 GidData
= FAE new arid
=3 Index Maps
5T
5T
LUResidentisl
ComboResidentia
elevation (elev]
@[3 Base

Propert: ‘Value
# —
- General

Grid Cells Sels.., 69

# 5 G5 T 5 EEE

& B Reskieria Index map 1D

& [ Industrial

4 [ DetBasin

i 1 Wetland - ’7
o ImEID i (461561.0, 4501835.0) i Froperties | Metadata |

/RO T & 0 Em R

' 2
We defined different Index Map ID for these cells so that these will be

displayed as different field in the mapping table and we can increase the
infiltration rate for these cells.

Let us now turn the 0cohisplaybDisplag ol or
Options.In the 2D Grid Data, check the option to display contours. Zoom

in to the area and see if the cells that are within the infiltration basin are
colored differently. If natchange the Index Mapd of that cell to 100
again.

In the project explorer, und@D Grid Data, right click InfilBasin project

and selecMap tables..

Switch to thdnfiltration tab. SelectCombolnfilBasiras the index maand

Click on Generate IDbutton. Select NOThis will add a new field at the
end of the list with ID 100.

Enter the flowing values for this field:

Hydraulic Conductivity | 23.56

Capillary Head 4.95
Porosity 0.437
Pore Index 0.694

Residual Saturation 0.02

Field Capacity 0.091

Wilting Point 0.1

f
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14. Click Done.

15. On the project explorer, right click dnfilBasin and selecGave Project
File. Save the project file aS:\Training\PersonalScenario§Abatement
InfilBasin .prj

16. Save the GSSHA group selectingfalir GSSHA models.

3.5 Adding a Buffer Strip

A buffer strip is generally characterized by very high surface roughnessseeita
offers resistance to the overland flow.

3.5.1 Creating a new GSSHA project for buffer strip

3.5.1.1 Creating a new GSSHA Coverage
1. Inthe project explorer, und€overagestight click GSSHAIndusoverage
and selecDuplicate.
2. Rename the new GSSHA coverag&s8SHABS.

3.5.1.2 Creating a new GSSHA Project
1. In the project explorer, und@D Grid Data right click on GSSHA project
namedIndustrial and selectDuplicate. This will create a new GSSHA
project with naméndustrial (2).
2. Under2D Grid Data expandIndustrial (2). Right click onGSSHAIndus
and assigiisSSHABS.

3.5.1.3 Creating a new Index map

We will create a copy of existing index map and modify its IDs to define a buffer
strip. So, let us create a copy of thdResidential 1 index mapand modify it for
the buffer stip.

1. Right click on projectindustrial (2) in the project explorer and select
Maps.

2. In GSSHA mapdialog, click onData Calculatorbutton.

3. In Data calculator, double click driJResidential 1 dataset which will put
a symbol (egd3) in theExpression box.

4. Enter LUBufferStripin Resultfield.

5. Togglelndex Map option on.

6. Click ComputeClick DoneandDoneagain.This should have added a new
index map in the project explorer.

3. Right andremovelLUResidential 1index map from this project.

4. Right click on projetindustrial (2) and selecGav e Pr o] Saeet Fil e
it asC:\Training\PersonalScenario§AbatemeniBufferStrip.prj.

3.5.2 Creating the Buffer Strip
1. Change the display option of tB® Grid Datato turn off contour color fill
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2. Open the background image which liae outline for the wetland we want
to insert here. Browse and open fif@\Training\Scenariosimages
BufferStrip.jpg

3. Zoom into the area as shown in the following Figure.

TEH
S

4. You will see an arc embedded in the background image that shows the
location ofthe proposed buffer strip.

5. Since a buffer strip has high roughness value, we will modify the Land Use
Index map. In the data tree, un@er Grid Data,select projecBufferStrip.

6. Click onLUBUufferStrip Index majo select it.

7. In2D grid Module,ﬁ, click on Select Grid Celtoo.

8. Hold Shift Key in the keyboard and select the grid cells that overlay the
buffer strip arc shown in the background image. Once you have selected all
the cells release the shift key.

9. Change thelndex Map ID to200. This is done bychanging in the
properties window on the right hand side of the screen

10 Turn the &écontour c ol o rDisflay|Didpldy opt i o
Options.In the 2D Grid Data, check the option to display contours. Zoom
in to the area and see if the cells that defined as the buffer strip are
colored differently. If not change the Index Map id for that cell to 200
again.

11 In the data tree, unde&2D Grid Data right click BufferStrip GSSHA
project and seled¥lap tables..

12. In the Roughness taland Click onGenerae 1D button. Select NOThis
will add a new field at the end of the list with ID 200.

13. Enter a rougness value of 2.0

14. Click Done.

15. Turn off the display of background image and turn back the contour
options on.

16. On the data tree, right click on proj&uifferStrip and selecGave Project
Fi | eXave the project file asC:\Training\PersonalScenario$
AbatementBufferStrip.prj
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3.6 Saving a GSSHA Group

We are done defining all the different scenarios we wish to compare. You must
have noticed that we have not run afythe scenarios yet. Instead of running
them individually, we will save all these GSSHA projects as a GSSHA Group.
WMS will then run each of the projects and plot the hydrograph from each
simulation in the same window so that we can compare the diffdtentative
abetment measures.

1. IntheGrid Module EselectGSSHA | SaveGr o u p é

2. In the Save GSSHA Group dialog, check on all seven GSSHA models to
be saved in the group.

3. Although we have been saving the projects as groups, to make sure they

roup fllename:

are saved proply, click on theBrowsebutton = and save the group
asC:\Training\ PersonalScenario§AbatementAbatemeniggp
4. Select OK.

Save GSSHA Grou e

Select projects to be saved:

Save Project Name |
Industrial

DetBasin

Wetland

InfilBasin

BufferStrip

< =X R

Group filename:
| cC:Wsers\mpaudel\Desktop\MewTutorials\Scenariosy

3.7 Running a GSSHA Group

Now we will run the scenarios so that we can compare the detention basin and wetland
alternatives to the mdiited land use.

1. SelectGSSHA|[RUNGSSHA groupé

2. Make sure that alevenprojects are selected and the path is correct.

3. Click OK

4. WMS will run all thesdive scenarios and plot the outflow hydrographs on
the same plot.

5. Export all five hydrographs to the spadsheet named:\Training\
ScenarioModeling.xlIs







CHAPTER 4
Long Term Simulations in GSSHA

In this tutorial you will see how to set up and run a lergn simulation in
GSSHA. You will begin with an existing project file. Lotgym simulations
typically involve running several rainfall events along with the evapotranspiration
model for weeks to months. There are two key parts to running atdomg
simulation. The firsis to set up the precipitation file for multiple events, and the
second is to set up the evapotranspiration model with its hydrometeorological
(hmet for short) data.

4.1 Open an Existing GSSHA Project

Opena WMS project file fot h e J u d ywatersh&dmhismodel has been set
up to simulate a single rainfall event. We will modify the project and perform a
long term simulation.

1. Inthe2D Grid ModuIeE selectGSSHA | Open HBawse ect Fi
and open the fil€:\Training\LongTerm\Judys.prj

2. Save the pr@ct with a different nam€&:\Training\PerwsonalLongTerm
longterm.prj

4.2 Format Data for Long -Term Simulation

A long-term event typically consists of multiple rainfall events, often with several
rain gages. Multiple gage events can either be setup using &¥vMS8ng thelime
Series Data Editomwhich isa convenient tool developed for managing such time
series data.

Minimize the WMS window and from th8tart menu of your computer, open the
Time Series Data Editor.
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4.2.1 Format the Precipitation Data

Precipitationdata preparation for GSSHA involves formatting as shown in the
following figure and saving the formatted data as a gage file (*.gag).

-

M:l Precip_formatted.t«t - Notepad

File Edit Format View Help

EVENT 'Storm Event # 1°

NRPDS 439

NRGAG 1

COORD 243038 4294413

GAGES 2001 8 23 7 45 0
GAGES 2001 g 23 7 50 0.254
GAGES 2001 g 23 7 55 0
GAGES 2001 8 23 8 0 0
GAGES 2001 8 23 8 5 0
GAGES 2001 8 23 8 10 0
GAGES 2001 8 23 8 15 0
GAGES 2001 8 23 8 20 0
GAGES 2001 8 23 8 25 0
GAGES 2001 8 23 8 30 0

U . T
Year Month Day Hour Minute Value

c

The raw data often does not come in this format and needs some processing
before it can be used in a *.gag file. leoll these steps to get the raw data
formatted:

1. IntheTime Series Data Editawindow, selecFile|Open.

2. Open the fileC:\Training\RawDataJudysBrancRLong_Term_Simulation
\Precip_dataprecip_raw.txt

3. This will open the data into tHenport File Wizard.

o Import File Wizard

File Import Options
@ Delimited Set Column Delimiters
) Foeed Width Tab [] Space [7] SemiColon [7] Comma [T] Other
[ Treat consecutive delimiters as one  [—| Skip leading delimiters
Start Import at Row 0 = [7] HeadingRow
Read Data | Map Fields
Columnl Column2 Column3 Column4 Columr
» #05588710 Judy's Branch ...
# Date Time Precipitation ...
# (yr/mo/dy) (hr:mn) {inches) (-, missing v...
20010823 0000 0.00
20010823 0005 0.00

4. SelectFixed Width

a5 Import File Wizard

File Import Options
) Delimited
@ Fixed Width
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Make sure thayou are in thdRead Dataab.

6. Enter 3 forStart Import at Rowield to clear out three lines of heading text

8.

that is in the data. This number represents the row number from which the
actual precipitation data begins ameéans that nothing from the first three
lines will be importedLeave theHeading Rowoption unchecked.
Now separate the columns by inserting vertical dirleat represent the
location to separate columns. This can be done in either of the following
two ways:

1 Click on thetext areaOR

1 Click on thespacing bar (Horizontal line with numbers 0, 10, 20

etc) at the top of data

g5 Import File Wizard

File Import Options
Delimited
@ Fied Width

Start Import at Row 3

Spacing bar

\ Read Data |'|.|'|ap Fields

0\4 10 i

A & .

Textareg | 20010823 0005 0.00
SN 20010823 0010 0.00
\n%%ﬂaza 0015  0.00
200%0823 0020 0.00
20010823 0025 0.00
20010823 0030 0.00
20010823 0035 0.00

200108 0.00

2001 0.00

Data Separation lines

If you clicked at a wrong location, you can drag the line to the desired
location. To do this click othe vertical line or the aow headat the top of

the line which will turn to red once selected. Then while holding the mouse
down drag the linarrowhead and move to the desired location
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Click and drag the line or
the arrow head to move th
line

20010823
20010823
9. Make sure that you have inserted the column separators sucHeiuat

Month, Day, Hour, Nhute and Value are in separate columns, See the
following figure.

: 10 20
' !

t Date_ T Precimitation Gage )

20010323 | 00po | 0.00
20010823 | 0o0ps | 0.00
200108p3 | oo | 0.00

10. Then clickNextwhich will take you to thélap Fieldstah.
11. Enter the name foFime Series LisisPrecipitation.

Read Data | Map Fields

Time Series List

Precipitatic

»  Mapping Values |

Units -
Mamas |
12. Make sure that the data is properly separated into the columns. krhey

not separated properly, you can clgick button and modify it.
13. Now map each column as shown in the following table:

Column Mapping Data
Column 0 | Year

Column 1 | Month
Column 2 | Day

Column 3 | Hour
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Column 4 | Minute
Column 5 | Value

14. For theValue (Cdumn 5), entelin to define the unit anGage 1for the
name. See the following figure and compare your mapping:

Map Fields
I

Time Series List

Precipitation

Mapping Values Year || Morth || Hour | Minute - | Value
Urts _____

*

Column 0 Column 1 Column 2 Column 3 Column 4 Column 5

> EL - 2 00 00 0.00

15. Click OK to close thémport File Wizard.
16. You can now see the data plotted in the form of a time series and listed as
Time Series on the pjext explorer.The storms are pointed by the arrow

heads in the following figure.

17. The data you just imported is a record of precipitation over about a week's
time. Out of this data, we will exclude the times when there was no rainfall
for a considerdl duration. In other words, we will need to isolate the
storms into separate events.

18. On the project explorer, click cBage land selecEdit|Properties.Enter
the coordinates for gage location as Latitudé284413and Longitude =
243038

19. You can see arlef statistics of the data such as Min, Max, Mean etc

20. Make surdncrementals selected and click OK.
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ol Time Series Properties =NACN X
- -

Properties
Name: Gage 1]
Latitude: 4254413

Longitude : 243038
MNotes:

SeriesType

@ Incremental () Cumulative

Original file name:  C:\July2010TrainingRaw Data“JudysBranch

“Long_Term_Simulation"\Precip_data
“WPrecip_raw bd

Mumber of points: 2304
Minimum Value: 0
Madmum value: 0.3
Mean: 0.00233506944444444
Edit Time Series Data... ] [ Show History

21. SelectTools|Split Time Series for GSSHA.

22. Enter 720 minutes (12 hrs) for the time interval, which is the duration of no
rainfall used as a criteridio separate the storms into individual events. In
other words, if there is no rainfall for 12 hours after a storm we assume that
the storm has ended.

23. Highlight Gage land click button to select the data and click
Generate.









































































































