GeoWEPP ArcView Interface — Steps for BEAR Teams: post-fire & return period analysis

1. Introduction and Overview
Let’s start GeoWEPP.

1. Double click on the startgeowepp icon or navigate to the geowepp folder and double click on
startgeowepp. You will immediately get the Important instructions window. Read through
them and click OK.

' Important instructions to avoid erors

i

2. This will bring up the GEOWEPP wizard. Click onto the Use example data button.

! GeoWEPP ArcX 2004.3

3. You now see the Example Data Sets window. Click on the Hayman Fire — BAER Analysis
button.

! Example Data Sets




4. Click OK in the Remember to Delete window. This is just reminding you to delete the
directory, so you can run the example analysis from the beginning the next time.

"2 REMEMBER TO DELETE
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You now see DOS screens and layers being created for about a minute. Let the program run
until its completion when you see the following screen. You have a view of the area suffering
the most from the forest fire and the Channel Delineation — Topographic Analysis (TOPAZ)
window, which we will now work from.

We are interested in the network channels and the watershed that is next to The Island in

. 4] . .
Cheesman Lake. Using the Zoom button from the TOPAZ window, zoom into the area next
to the red arrow.

We are interested in the slope that is south east of The Island.



* Channel Delineation - Topographic Analysis [TOPAZ)

A little explanation is now in order. What we are doing here is delineating channel networks to
set watershed outlets. As you can see in the Channel Delineation window, you have the normal
ArcView icons, such as zoom in and pan. Also, you can see two options by the left arrow.
Critical Source Area (CSA) is the area required to initiate a channel [1 hectare = 100 m * 100m
=2.471 acres] (For more information, read 3.1 Fundamental Concepts in OVERVIEW .txt).
Minimum Source Channel Length (MSCL) is the minimum length of a channel in a drainage
pattern (For more information, read 4.4 TOPAZ Input Requirements in the OVERVIEW.txt).
We will now remove the channels we have on the screen, set up new ones and map out a
watershed.

7! Channel Delineation - Topographic Analysis [TOPAZ)

1. In the CSA, change the 5 to 2 (So, the area needed to create the channel will be reduced and
we will see more channels on our view).

7! Channel Delineation - Topographic Analpsis [TOPAZ]




2. In the Click here window in the upper right, click once and you remove the channels.

7! Channel Delineation - Topographic Analysiz (TOPAZ) x|
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3. The second click deletes the network.
4. After the second click, you see the Directory ownership window. Simply click OK.

! Directory ownership

i
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If you receive an Error window, click OK.
6. The third click runs TOPAZ and delineates the new network. You see a number of DOS
screens and then the view has the new channel network. As you can see below, our new

network has more channels now.
7' Channel Delineation - Topographic Analysis [TOPAZ]

R
—

Now you can make the watershed permanent.

7. Click the 4. Activate tool and set watershed outlet IE



When you move the cursor over the view, you see that it’s changed to a cross in a circle. We
are ready mark off the watershed outlet that we are going to make the watershed for.

8. Put the cross in a circle cursor at the end of the channel (It must be at the end in order to
delineate the channel). And click.

s - T opugraphes: Aralysis [TORAZ]

2 Channel Delineation - Topographic Analysis [TOPAZ)




9. Now the final part. If this is the watershed you want, click on Accept watershed and
proceed with WEPP.

7! Channel Delineation - Topographic Analysis [TOPAZ)

11. In the WEPP Climate Selection, click the Use Selected Station to accept the weather
station from Cheesman Co.

Pl WEPP Climate Selection

Cooado I8 CHEESMAN C0 5

12. In the Cheesman CO window, click OK. This is setting up the data for 100 years.

CHEESMAN CO

Now, we get the WEPP Management and Soil Lookup window. Here we can decide on the
type of landuse and soils for our catchment areas. We’ll leave the landuse as is, but we want to
change the soils.



1. Click on the Soils tab.

Il WEPFP Management and 5oil Lookup

285%  Low Burn Severty GeowEPPYI0Z cover-low zeverity burh, rat
291% Moderate Burn Severity GeowEPPY45% cover-moderate severity bur.
4R83%  High Burn Severity GeowEPPY25% cover-high severity burn ot

2. In the Soils window, click onto the GeoWEPP\High severity fire-sandy loam.sol in the
WEPP Soil column.

Il WEPF Management and Soil Lookup

28.5%  LowBumSeverity GecwWEPPYHigh severity fire-zandy loa
291%  ModerateBurns everity Geow EPPY20-r forest sandy loam. zol
45, 3%  HighBumSeverity Geow'EPPY20-ur forest andy loam. zol




3. In the Select a Soil file, navigate to Low severity fire-sandy loam and click on it to import
this file.

Il Select a Soil file:

(3 co
[Z7] Farest
£ GeowEPP
=] 20-ur forest sandy loam
[=] High severity fire-zandy loam
= Low severity fire-sandy loam
3 0R
[E] a5Ccalon
[E] ATHENA,
[E] Barca
[E] BEDINGTH
[E] BELMORE

4. For the remaining areas in the GIS Soil column, change the ModerateBurnSeverity to Low
severity fire-sandy loam and the HighBurnSeverity to High severity fire-sandy loam.

Il WEFPP Management and 5oil Lookup

2865%  LowBumSeverity GeoWEPP Low severity fire-zandy loam. zol
291%  ModerateBurnSeverity GeaWEPP\Low severity fire-sandy loam. sal
45.3%  HighBurmSeverity GeaWEPP High zeverity fire-zandy loam. ol

6. Inthe WEPP Management and Soil Lookup window, click OK.

Now you see the WEPP/TOPAZ Translator. We want to run a 10-year simulation for both
Watershed and Flowpaths.

1. In Number of Years, type in 10.
2. In Simulation Method, choose Watershed and Flowpaths.
3. Click Run WEPP.



QJ,' WEPP/TOPAZ Translator

- ] [Monagement  [Sal | %ofdwea
GedWEPPA5% cove..  GeowEPPSLow seve..
GedwEPPW25% cove GeowEPP High sev.
GedWEPPWAOX cove. . GeoWEPP\Low seve
GedWEPPWEY cove..  GeoWEPP\Low seve..

GeoWEPPWEE cove..  GeoWEPP\Low seve..
GeoWEPPAEY cove..  GeoWEPPYLow seve..

GedWEPPYW2E% cove.. GeoWEPPWHigh sev...
GeoWEPPY5% cove..  GeoWEPPSLow seve..
GedwWEPPW25% cove... GecwWEPPYHigh sev...
GecWEPPAI0% cove..  GeowEPPSLow seve..

GeoWEPP'5% cove..  GeowEPPSLow seve..

‘wWatershed and Flowpaths IEl GeowEPPWE% cove..  GeowWEPP\_ow seve

GedWEPPWEY cove. . GeoWEPP\Low seve
'7 GedWEPPW25% cove... GeoWEPPWHigh zew...
GedWEPPWIDZ cove..  GeoWEPP\Low seve..
GedWEPPAW2E% cove.. GeoWEPPWHigh sev...
GedWEPPYW2E% cove.. GeoWEPPWHigh sev...

4. In the WEPP Results in relative measures of T, you can name the layers that were produced.
Leave Watershed as Offsitelthy and Flowpath as Onsitelthy. Click OK.

) WEPP Reszultz in relative measures of T

From the simulation, you get two results. First, you get the two new layers. The Offsitelthy, as
seen below, shows the erosion for each subcatchment. The shades of red show a higher erosion
level.

2! Erosion - Water Erosion Prediction Project [WEPP) 2 T value classes as absolute numbers =
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You can display the Onsitelthy by turning off the checkmark for Offsitelthy in the table of
contents on the left side of the view. You now see that the simulation is given by pixel. This
non-aggregated simulation shows greater detail of the erosion.



osion - Water Erasion Prediction Project [WEPP)

Second, you get a Notepad file with the actual results. Here you can find the numbers for the
Runoff Volume, Soil Loss, Sediment Yield, etc. Please minimize the Notepad window. Do not

close it. We’ll need it for later.

I onsiteTthy - Notepad

i
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| 10 YEAR AVERAGE ANNUAL VALUES FOR WATERSHED
wwwEPP watershed simulation for Representative Hillslopes and channels (watershed method)ww
————— WATERSHED SUMMARY (watershed method, off-site assesment) —-——--
Runoff 5011 Sediment S0l
Hi11s7opes volume Loss vield Area Loss
IWEPP TOPAZ (MAS Ay (tonnesyr) (tonne/yr) (ha) (tonneshadyr)
1 22 Q.0 0.0 0.0 0.8 0.0
2 23 0.0 0.0 0.0 1.8 0.0
3 32 Q.0 0.0 0.0 6.4 0.0
4 33 Q.0 0.0 0.0 3.8 0.0
5 42 a.0 0.0 0.0 0.1 0.0
g 43 0.0 0.0 0.0 0.5 0.0
7 51 0.0 0.0 0.0 2.3 0.0
a8 52 59.3 3.0 3.0 0.9 3.4
El 53 0.0 0.0 0.0 0.3 0.0
1a 62 0.0 0.0 0.0 3.0 0.0
11 [N 52.0 2.9 2.9 2.2 1.3
12 63 194.4 6.3 6.3 3.5 1.8
1z 72 .0 0.0 0.0 1.2 0.0
14 73 Q.0 0.0 0.0 0.5 0.0
15 71 115.7 7.6 7.8 2.5 3.0
16 gL 77.8 6.8 6.8 2.3 2.9
17 83 108.8 5.1 5.1 1.9 2.7
————— CHAMMEL SUMMARY (watershed method, off-site assesment) —-—---
pischarge so0i1 sediment
IChannels volume Loss Yie Length
NUM WEPP TOPAZ (MAZ Ay ) CTonne/ yrl CTonne/ yrl (m)
1 4 a4 47.9 n.a. 2.0 102.4
2 3 6 214.9 n 8.0 427.3
3 2 74 97.4 33.1 247.3
4 1 84 172.7 n. 11l.5 187.3
5 5 44 243.3 n. 30.0 127.3
[ 3] 34 306.7 n.a 345.1 264.09
7 7 24 468.5 n.a 137.7 72.4

Next, we would like to remap the simulation output for the target value ‘T’ to 10 t/ha soil loss

and sediment yield.

10



1. In the Erosion — Water Erosion Prediction Project (WEPP) window, go to the Tolerable
Soil Loss. In the t/hectares/year box, type in 10 and press enter. Observe how the other
numbers in the T value classes window change.

! Erosion - Water Erosion Prediction Project [WEPP) [l = T value classes as absolute numbers

10,00

10.00

=
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2. In the Erosion — Water Erosion Prediction Project (WEPP) window again, click on Step
3. Get and remap simulation results based on Target (T).

! Erosion - Water Erozion Prediction Project [(WEPP]

Onzite 1 Othy

11



As you can see below, two new layers with the new soil loss were created. Since a greater
amount of soil loss was considered tolerable, the colors for the subcatchments are given in green.

Z Erosion - Water Erosion Prediction Project [WEPP)

Also, a Notepad file was created. If you compare this new file to the first one that we created,
you see the numbers are the same. The amount of erosion is the same, but the amount of what
was tolerable was considered different and this was depicted in the view.

I onsite10thy - Notepad

ol

10 VEAR AVERAGE ANNUAL VALUES FOR WATERSHED

wruwEPP watershed simulation for Representative HiT1slopes and channels (watershed method)sss

*Mapped
Runoff soil Sediment 501l Sediment
H111sopes volume Loss ¥ia Area Loss Tie
WEPP TOPAZ (M43 e (tonne/syrl (tonnasyr) ¢Cha) (tonnashasAer) (tonneshasyr)
1 22 0.0 0.0 0.0 0.8 0.0 0.0
2 23 0.0 0.0 0.0 1.8 0.0 0.0
3 32 0.0 0.0 0.0 6.4 0.0 0.0
4 33 0.0 0.0 0.0 3.8 0.0 0.0
3 42 0.0 0.0 0.0 0.1 0.0 0.0
& 43 0.0 0.0 0.0 0.5 0.0 0.0
7 51 0.0 0.0 0.0 2.3 0.0 0.0
3 az 39.3 3.0 5.0 0.9 3.4 3.4
k] 33 0.0 0.0 0.0 0.3 0.0 0.0
10 62 0.0 0.0 0.0 3.0 0.0 0.0
11 61 2.0 2.9 2.9 2.2 1.3 1.3
12 63 1%4.4 6.3 6.3 3.5 1.8 1.8
1s 72 0.0 0.0 0.0 1.2 0.0 0.0
14 73 0.0 0.0 0.0 0.5 0.0 0.0
15 71 115.7 7.6 7.6 2.5 3.0 3.0
16 81 77.8 6.8 6.8 2.3 2.9 2.9
17 83 108.8 5.1 5.1 1.9 2.7 2.7

Discharge soil sediment
Channels winluma LOss vie Length Length
MUM WEPP TOPAZ [GLERYS] (tonnesyr) (tonnesyr) md (cells)
1 4 54 47.9 n.a. 2.0 102.4
2 3 a4 214.8 n.a. 8.0 427.3 13
3 2 74 97 n.a. 33.1 247.3 7
4 1 84 172.7 n.a. 11.5 187.3 5
3 3 44 243.3 n.a. 30.0 127.3 3
6 6 34 306.7 n.a. 345.1 264.9 1
7 7 24 468,35 n.a. 157.7 72.4 2

It’s always a good idea to save your files often in case of crashes.
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1. In the Erosion — Water Erosion Prediction Project (WEPP) window, click on the Save
Project button.

7 Erosion - Water Erosion Prediction Project [WEPP)

Venl =] FunNewScenaio | Delsleathemeinview | SavePioect |

2. In the GeoWEPP Watershed Directory, note that you are saving this project in
C:\geowepp\ExampleSet\Haymanbaer. Click OK.

! GeoWEPP Watershed Directory
i

3. In the Save Project As window, give the project the name Hayman. Click OK.

! Save Project As

[H 2y S

= [= TN
(= geowepp
[ ExampleSet
= Havmanbaer
£ havmanbaer
£ hishd
£ info

4. In the Thank you for using GeoWEPP! window, it prompts you to exit GeoWEPP. Click
No.

Thank you for uzing Geo'WEPP!




Now, we are interested in doing mitigation of the subcatchments. We want to change the soils

of the subcatchment to reduce the amount of erosion. Note that often the tops and bottoms of

many hills do not need mitiation, only the midslopes; also some low/medium burn severity areas

can function as a buffer strip.

1. Turn off the Offsite10thy and Onsitel10thy layers to show the Offsitel1thy layer that depicts

high erosion in red. This will give us a better sense of the erosion. We are interested in
subcatchment 71, which is a subcatchment in the south-east of the catchment area.

= Erosion - Water Erosion Prediction Project [(WEFPP) : - x|

U]

-

[l =] _ FunMewScensia | Dekleathemeinview | SawvePioes | |
] & T O

=
=
O
| | -
—
=
=

2. In the Erosion — Water Erosion Prediction Project (WEPP) window, click on Step. 1.

Change a single hillslope/channel icon n This will allow you to select the individual
subcatchments.

! Erosion - Water Erozion Prediction Project [(WEPP]

) - o |
AT = nnvermmmmm—

W E—
5 | [

=

Vet =] _ AunNewScenaio | Deleteathemeinvien | Save Proiect |
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2. You now notice that the cursor has changed into a cross with a label symbol. Click this onto

the subcatchment, and you get the Change Management window. Click Yes.

Change Management

4. In the Select a management window, click on the GeoWEPP folder. There, double-click
grass to use this management file.

E Select a management file 1D 71

=223 managernents
; Agriculture

: Forest

-3 GeowEPP

| 18% cower short grass prarie

2R% cover-high zeverity bum

28% cover-short grazs prarie

45% cover-moderate severity burn
0% cover-low severity burk
alfalfa with cuttings
corn,zoybean-fall mulch il

il
allov tilled

Mountain Big Sagebrush
Tree-20 vr old forest

| winker wheat, Conventional il
R angeland

default

fallow
grass

5. In the Change Soil window, click No.

Change Soil

15



6. In the Erosion — Water Erosion Prediction Project (WEPP) window, click on Step. 4. Run
WEPP for a single hillslope/channel icon _ The cursor should now be a cross-hairs.

" Erozion - Water Erosion Prediction Project [(WEPP)

8. Next, WEPP Model for Windows appears. Here you can run you simulation for the
individual hillslope. In Welcome to WEPP for Windows, click Cancel because hill #71 is
already loaded.

s, WEPP Model for Windows

Climate Awerage Annual
Average Annual Soil Loss
Arverage Annual Sediment Yield

i | Welcome to WEPP for Windows

16



9. We want to now set the options for the run. On the bottom of the window, click Run
Options.

‘s, WEPP Model for Windows

DfS(a] b|o@| X|3|@|k| =] G2

‘. geawepp

Climate

10. In the Watershed Options menu, make sure the Return Period Summary is checked. This
will give you the summary report. Also, increase the Simulation years to 50. Click OK.

WEPP Run Options

SESECETECE T
A e m(m

Annual, abbreviated B
=
=

LN |

—

11. Back in the WEPP Model for Windows, click Run to run the simulation.

17



., WEPP Model for Windows

D[m & |5/@| ||| 87

s, geowepp

12. After the simulation runs, you get a new screen. You can see depicted in red that erosion is
heaviest towards the bottom of the slope. Click onto Return Periods to get a summary of the

results.

s, WEPP Model for Windows

DlelE) slnis] x>l Az sle

“&, geowepp

13. In the Return Periods window, you have the results of the simulation, such as runoff and

sediment.

Manage g

Average Annual Precipitation

Average Annuel Runoft

Average Annusl Soil Loss

Average Annual Sediment Vield

| SOYearSimuiation [ Value| units |

Average Annual Precipitation 16.50

in

Average Annusl Runoff 0.00

in

Average Annual Soil Loss 0.000

[tanss,

Average Annual Sediment Yield |0.000

[tané,

L

TR AT AL I OO e B
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Return Penods
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Finally, let’s see the effect on hillslope 71 if we change it to grass. We need to go back into
WEPP and run another simulation.

2. In Return Periods, click OK to close the window.
2. Close the WEPP Model for Windows to show the GeoWEPP screen.
2. You are prompted to save the WEPP project. Click Yes.

Project: C:\Program Fileg\U5DA-ARSYWE PPAD ata\Projectzigeowepp.pri |-

4. Back in Erosion — Water Erosion Prediction Project (WEPP), click 2. Run WEPP for
watershed/flowpaths.

" Erosion - Water Erosion Prediction Project [(WEPP]

Teal =] RunMewScensio | Deleteatheme nview | SavePioest |

5. In the WEPP Management and Soil Lookup, notice that a 4™ area has been created when
we changed the management to grass. If you look in the WEPP Management field, you can
now see a grass management. Click OK.
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Il WEPP Management and Soil Lookup

Low Burn Sewerity GeoWEPPYA0% coverdow severity burn.rot
Moderate Burn Sewerity GeawEPPYW5% cover-roderate severity bur.
High Burn Sewerity GeoWwEPPY25% cover-high zeventy burn.rat
Ma D ata GeawEPParass. mat

6. In the WEPP/TOPAZ Translator, make sure it’s set for 2 years and Watershed and
Flowpaths. Click Run WEPP.

9; WEPP/TOPAZ Translator

GeowWEPPASY cove..  GeoWEPP\Lowseve.  B9%

GeoWEPPAZE% cove..  GeoWEPPWHigh sev.. 2B%

GeoWwEPPYI0% cove .  GeoWEPP\Low seve 18.8%

GeoWEPPAAEY cove.. GeoWEPP\Lowseve.  BF%

GecWEPPASY cove..  GeoWEPP\Low seve... 0.8

GeowWEPPADX cove..  GeoWEPP\Lowseve. (3%

GecWEFPPA25% cove..  GeoWEPPWHigh sev.. B.3%

GeowEPPAEY cove . GeoWEPP\ ow seve 1.6%

GeoWEPPA2S% cove.. GeowWEPPWHigh sev... 10.3%

GecWEPPAIDY cove..  GeoWEPP\Low seve.. 2.4%

i GeowEPPYW5% cove . GeoWEPP\Low seve 34%

|watershed and Flowpaths ] GeoWEPPAI5% cove.. GeowEPP\Lowseve. 11.1%
i GeowEPPASY cove..  GeoWEPP\Low seve.. 1.6%

’7 i GeoWEPP\grass.rat GeoWEPP'High sev... TA%
GecWEPPAIDE cove..  GeoWEPP\Low seve.. 5.3%

GeowEPPAZ5% cove . GeowEPPWHigh zew. B.9%

GeoWEPPA2S% cove.. GeowWEPPWHigh sev... 5.6%

7. In the WEPP Results in relative measure of T, change the names to Offsite1thy2 and
Onsitethy2. Click OK.

! WEPP Results in relative measures of T |

Offsite] thy2




You can now see that most of the erosion has stopped due to this change in landuse.

7 Erosion - Water Erosion Prediction Project (WEPP]
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