Step by step guide in running sedimentation analysis in SedNet:
A guide for Pulot Watershed Sedimentation Analysis

I. Data Requirements
The input data identified were classified into base data, physical climatic data and flow data
(Error! Reference source not found.).

1.1.DEM
The digital elevation model of Pulot Watershed thet was used in the study had a spatial
resolution of 90 meters (3-arc second) from the Shuttle Radar Topographic Mission (The
CGIAR-CSI Consortium of Spatial Information 2014). The watershed boundary used in the
model was provided by the PCSDS office.

Table 1 List of input data

Base data Physical and Flow data
climatic data

DEM Rainfall Erosivity Streamflow
(R) data

Flood Plain Soil Erodibility(K) Gauge
locations

Landcover Slope Length-
2010 and 2013  Steepness (LS)

Land Use (C)
Gully Density

Mean Annual
Rainfall

Potential
Evapotranspiration-
Rainfall Ratio (PET)

Riparian Vegetation

1.2.Land cover map
The land cover map for the study area was obtained from the classified 2010 SPOT5 imagery of
the whole Pulot Watershed.

1.3. Rainfall erosivity (R)
Rainfall erosivity measures the erosive power of rainfall. It was calculated using rainfall
isohyetal grid containing a 15 year average annual rainfall measurements from surrounding
meteorological stations. The equation used was R = 38.5 + 0.35P, where P is the annual
precipitation in the catchment (Hernandez et al. 2012; Blanco & Nadaoka 2006)



1.4. Soil erodibility (K)
Soil Erodibility Factor measures the resistance of soil to sheet and rill erosion. The K factor was
estimated using data from soil physical and chemical properties. The K factors was then
calculated using the equation provided by David (1988) and Wischmeier and Mannering (1969)
for estimating K. A grid was developed from the estimated K factors for each soil unit on the soil
map.

1.5. Hillslope length factor (L) and slope steepness factor (S)
The hill length factor represents the increasing runoff volume (and thus eroding power) down
slope as the length of soil, subject to water erosion, increases. Meanwhile, the slope steepness
factor (S) is the ratio of soil loss from the field slope length to that lost (Hernandez et al. 2012).
A grid of slope in degrees was created from the DEM, which was then used to generate the slope
factor and the length factor.

1.6. Cover Factor (C)
C represents a comparison of soil loss with that expected from freshly tilled or bare soil (C = 1).
Land use grids for the catchment were derived from vegetation cover classified from SPOT5
imagery taken in 2010. The land use types were then assigned representative values for C to
generate a grid of C values. The values of C for each land use were taken from the estimated
crop cover coefficients, or C values for the common cover conditions of Philippine catchments
(see Error! Reference source not found.) (Hernandez et al. 2012; David 1988).

1.7. Gully density
Gully density is the estimation of the influence of gully erosion on the total suspended sediment
budget gully density must be estimated. In the absence of any measured data, Gully density at the
Pulot Watershed has been estimated to be 5% of the drainage density.

1.8.Riparian vegetation
The riparian vegetation cover proportion was determined by assigning a value based on land use
within a set distance from the stream link. A buffer of 100 meters from both sides of
river/streams was chosen through overlaying of land cover with C factor.

1.9. Streamflow data
Time-series analysis of historical discharge data and characteristics of the catchment upstream of
each stream gauge are required for flow regionalization by SedNet. The flow regionalization is
essentially a regression procedure used to determine the relationship between mean annual flow
(based on localized runoff coefficients and rainfall) and SigmaQ; median daily flow, bankfull
flow and median overbank flow (Hernandez et al. 2012; Wilkinson et al. 2004). At the moment,
the streamflow data in still on process.

I1. Step by step guide
2.1. Processing of input data

2.1.1. Digital Elevation Model
e In your ArcMap window, load the “DEM (SRTM 90 meters)” from the folder
“Datasets” subfolder “grids”.
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e Click “Search” and type in “Fill (Spatial Analyst)”. This will fill sinks in a surface
raster to remove small imperfections in the data.
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e Insert the input raster “dem20.asc” from the “grid folder” then assign the name of the
output surface raster. The “Z limit” is left blank. Save the new raster to your



designated work folder by pressing “OK”. Make sure that all your output maps are
located in one work folder for easy reference.
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e When the “fill” operation is successful, the filled DEM will appear on your map

window.
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e Click “Search” and type in “Raster to ASCII (Conversion)”. This will convert the
raster file format to ASCII format which is format required in SedNet.
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e On the “Raster to ASCII” pop-up window, choose your filled DEM.
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e In the “Output ASCII raster file”, type in the name of the output file e.g. dem_fill.asc.
Make sure that you type the “.asc” as the file extension.
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e Upon clicking “Save”, navigate to the “Output ASCII raster filename”. You will
observe that the file extension has become “*.asc. TXT”. Erase the “.TXT” and
maintain the “.asc” only, e.g. dem_fill.asc.

e Click “OK”
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e When the “fill” operation is successful, this message will appear on the bottom left
corner of the map window
\. # Raster to ASCII X
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e The DEM is now ready to be run in SedNet.



2.1.2. Loading DEM in SedNet (SedNet Interface)
e Load SedNet program
e Under “File”, click “New Configuration”
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e Inthe “The SedNet Configuration Generator” pop-up window click “Next”
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e Type in “Name” of the configuration e.g. base config
e Provide the description of the configuration e.g. using Land-cover 2010

e C(Click “Next”
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e In the “New Configuration Wizard” under the “Stream Define” pop-up window,
click on the folder icon to load the processed and filled DEM
e Select the filled DEM (in your processed input data folder) then click “Open”
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Once the filled DEM has been loaded, click the “View” icon to check whether the

[ ]
DEM is readable by the program, if so click “Next”
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In the “Stream Define” pop-up window, type-in the appropriate “Drainage area
threshold”. In the case of Pulot Watershed, the drainage area threshold we define
is 5 km’.

All other the parameters are held constant.
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e SedNet will start defining the stream network

. Sechiot 200 [Ho Configueation Loaded] - o il

T e i W

| Metarib G e datoann %
i

| L
== NEEER

Seerans Munager o8

e o

[l [[emuiems] -

| | Caresi

e  When successfully run, the stream network and sub-catchments will be defined
e C(Click “Next”
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e The “Floodplain extent” pop-up window will appear. Load this file when
available, otherwise click “Next”
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e Your new configuration is now finished running, click “Finish”.
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e The configuation window now shows the filename base config, description: using
land-use 2010.

e To check whether the river network is connected, click “Node Link Network™ and
click “View” icon.
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e Under “File”, click “Save Configuration As”
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e Choose file destination, type in File name: e.g. base config, then click “Save”.
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e Once saved, two output maps will be created in your working folder. One is the
stream shapefile and the other is the subcatchment shapefile. You can check this

by clicking “Add data” in your ArcMap.
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2.1.3. Riparian Vegetation
e Get the stream from your working folder
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e Change the projection by going to “Catalog”, looking at your working folder
search for the “stream” shapefile.
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e Double click the “stream file”, the “Shapefile Properties” will be displayed.
Change the projection to WGS 1984 UTM Zone 50N.
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e Save the stream file by right clicking the file. Under “Data” click “Export Data”.
This will prevent overwriting the original stream file.
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e Name the stream e.g. stream and save it to your working folder by clicking
“Save” and “Ok”.
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e Your new “stream” file will now be loaded in your ArcMap window.
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e Under the “Input Feature” in the Buffer pop-up, click the folder icon to choose
your “stream” file.
e Assign the name of the “Output Feature Class” e.g. buff stream.



e Under the “linear unit” input 100, all the rest of the parameters stay constant, then

b [13 2
click “OK”.
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e This will be the result of the Buffer Operation
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e Add data of the Land cover 2010 (Iccover2010) located in the vector folder.
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e Using “Dissolve” under the Geoprocessing tool, limit the information of the
“lcover2010” to only ACG14 representing the different classes of land cover.
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e Save the file as 1c2010_diss.
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e Right click the newly saved file and “Open Attribute Table”.
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¢ Examine the attribute table.
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e Right click the “Ic2010_diss” and “Add Field”.
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e Right click the “1c2010 diss” and “Add Field”.



e In the pop-up window, name the field “C_factor”.

and input 5 for both “Precision” and Scale”.
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e Right click the file again then press “Edit Feature” then “Start Editing”. Start inputting
the equivalent C_factor for each land cover.
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e In the “Editor” tools, “Save Edits” then “Stop Editing”.
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e Convert the shapefile to raster by using “Polygon to raster” using C factor as the
“Value Field”.
e Save file as “1c2010 cfact” under your woking folder. Change the cellsize to 60

for uniformity and click “OK”.
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o Using “Intersect” in the Geoprocessing tool, intersect the “lc2010_diss” with the
buffered stream “stream_buft”. Save the file as “1c2010_strbuff”, then press

“OK”
o o - frehas -o N
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e The result of “l1c2010_strbuff”.
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e Convert the file “Ic2010_strbuff” from “Polygon to Raster Conversion)” using
“Search”.
Type in rip_vegg in the “Input Feature”. Choose “C_factor” as “Value Field”.
Save the file as rip_vegg and change the cellsize to 60 for uniformity.
Click “OK”.
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e Convert the rip_vegg from “Raster to ASCII (Conversion)” using “Search”. Make
sure to remove the “*.TXT”. The file should only contain the “*.asc” e.g.
“rip_vegg.asc.”
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e The final riparian vegetation file “rip_vegg.asc” ready for input to SedNet
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2.14. Gully Density
e Get the subcatchment shapefile from your working folder, e.g. “base _con.shp”.
This is the file that was generated when you first saved your first base
configuration in SedNet.
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e Change the projection by going to “Catalog”, looking at your working folder
search for the “base con.shp” shapefile. Double click the file and the “Shapefile
Properties” will pop-up.
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e Change the projection to WGS 1984 UTM Zone 50N. This can be found under
the “Projected Coordinate System”, Folder: “UTM?”, Folder: “WGS”, Folder:
“Northern Hemisphere” and search for WGS 1984 UTM Zone 50N.

e By clicking the “Star” button, you can add this projection as a favorite and will
easily appear as a choice of projection.

e Click “Ok”.
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e Save a copy of this map by right clicking the file. Under “Data” press “Export
Data”.
e This will create another copy of the subcatchment to prevent alteration to the
original subcatchment file.
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e Rename the file “subcatchment.shp” in the “Output feature class™ and choose

your working folder to save it to.
e C(Click “Save” and click “OK” and “Yes”.
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e Right click the file and check its “Attibute Table”
e Ueed b -oEN
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e Under “Table Options” click “Add Field”
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e Calculate area in square kilometers by right clicking the field “Area_km2”, the
click “Calculate Geometry”.
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e Area in square kilometers of the subcatchment is now shown in its Attribute
Table.
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e Add your stream file “stream.shp”. in ArcMap by pressing “Add Data”.
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e Right click the file and check its “Attibute Table”
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e Under “Table Options” click “Add Field”
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e Calculate area in square kilometers by right clicking the field “Area km2”, the

click “Calculate Geometry”.
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e Select “Length” in “Property” and “Kilometer” in “Units”.
e Click “OK” then click “YES”.
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e The field “’Length_km” now contains the calculated length of the stream in km.
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e Using the geoprocessing tool “Intersect” subcatchment and stream. Name the
“Output Feature Class” as “str_sub_int”.
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e  When successful, the “str_sub_int” file will show in your map window.
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e Examine the “Attribute Table” by right clicking the file. Note that the table
contains the “Subcatchment” identifier. This identifier will be use to join with the
subcatchment shapefile.

Fle Bt Ta  Bochmisks loienl - Soecten Gespecesieg  Dokoes  Wedren  Hep
Dgas oo e o DEEED =g
» O/ B NG T DY

i
7
i
=
Yy
=] 3
il &
P
| Beition £TR o ol sk | ) 0 )| c =
Frlbie SealeR iy Adene 0 CTHL - T = -t . Tasin] 3] z
/ I L -5 I 3 B 1. i1 =
B | 3 e TeE | Bl t
o Lty 3 [ et Eli T (1| £
- N | P Bl e o e | 3l
¥ | Fowien ] e T | 7l
Hit o & | P :!_' o (L8 L3I
[Er T " T Foyims 8l W 15T ¥
B Petyen 2] S LETE -3
i 0 P | i v oAz | ]
AT g i 1 1
%y Corwen Featuret b Giaphocs oy | il W e i
- 1|1'Gu-| | (1] E] [1337] T
Coruert iyrebalgy o Feprausation T 31 v T | 3
Sy ® nimih- I i |ﬁ1: 3|
2 | Pebien i E | T
oawen S Lrgww B i .- ﬂ!FW_ il e (ETe] 1
|G Treme Laper Padkags— 5 ! il O T =] 3l -
[ o W b o [ 8 oo of 49 Sabocted
’ . \1\),_,_,,

e Now join this table with the attribute table of the subcatchment shapefile.
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e C(Click “Add Field” in the “Table Options” to create the “Drainage density” field.
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e Right click the “Drainage Density” Field and calculate drainage density using
“Field Calculator” with this formula: Length (km)/Area (km?2).
e Click “OK”
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e The drainage density is now calculated.
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e Convert the shapefile to a raster file by clicking “Poygon to Raster (Conversion)
under “Search”. Take note of the inputs in the field. Click “OK”.
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e Result of the conversion.
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e Now compute for the Gully Density which is 5% of drainage density. This is done
using “Raster Calculator (Spatial Analyst)” using the formula
“drainage dens*0.05”.

e Name the file “gully den”.
Click “OK”.
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e The resulting gully density.
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e Convert the raster to ASCII file using “Raster to ASCII (Conversion)”.
Remember to remove the .TXT extension when you are saving to ASCII.
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e Now your gully density is ready as input to SedNet.



2.1.5. Mean Annual Rainfall
e Load “pagasa st.shp” vector in “Datasets” under “Vectors” subfolder.
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e Change projection to WGS 1984 UTM Zone 50N.
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o Use “IDW (Spatial Analyst)” to interpolate rainfall. Z value field: “mm”; Output
raster: “rain_idw”; number of points: “12”. All other fields are left constant.
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e Results of the interpolated rainfall.
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e Change projection using “Project Raster”
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e Add “lcover2010” to the window
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e Proceed with clipping the rainfall to the study area by using “Extract by mask”.
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e Convert the raster file to ASCII file.
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2.1.6. PET/Rainfall
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Add “temp1” from the “Datasets” folder.
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Project Raster to WGS 1984 UTM Zone 50N using “Project Raster (Data

Managament)”. Name the output raster e.g. “temp_proj”. Click “OK”.
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Using the formula: “% of daytime hrs * (0.46*temp + 8)”, calculate the PET
e Assuming the daylight hours for Palawan is 12 hours: Daylight hours (today) =
12/24 =12
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e (alculate PET/Rain using “Raster Calculator”. Name the ouput raster as “pet rain”.
Click “Ok”.
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e Using the “Raster to ASCII”, convert the pet rain raster to ASCII format. Below
is the result of the operation. Now the “pet-rain.asc” is ready for SedNet

operation.
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2.1.7. Landuse
e Load “1c2010” from the “Vector” folder of the “Dataset”.
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e Convert the shapefile to raster format using “Polygon to Raster” making ACG 14 as
The “Value Field”. Name the output map as 1c2010 and change the cellsize number to 60.
Save this in your working folder. Click “OK”.
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e Convert “1c2010” raster to ASCII format.
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e Below is the “Ic2010.asc” ready for SedNet.
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2.1.8. RKLSC

R factor
e Load rainfall.asc
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e Using “Raster Calculator” compute for R factor using formula: 38.5+(.35*"your own rainfall
data").
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The R factor.
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The “r_factor” isnow ready for SedNet.
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K factor

Load “kfacl” from the folder “justincase”.
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e Change projection using “Project Raster”.
e Save output raster as “K_factor” in your working folder.
e “Output Coordinate System” should be WGS1984 UTM Zone 50N.
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e Click “Ok”.
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e Convert to ASCII format with output filename “K_factor.asc”. Note to remove
the .TXT extension.
e Click “Ok”.
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e Your “K factor.asc” is now ready for SedNet.
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e Create a slope map in degrees using “Slope (Spatial analyst)”
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e The “slope” map.
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e Using “Raster Calculator” calculate for L factor using the formula:
Power(("slope"*90/22.13),0.4)
e Click “Ok”.
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e Convert to ASCII format with output filename “l factor.asc”. Note to remove the
.TXT extension.

e Click “Ok™.
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e Your “l factor.asc” is now ready for SedNet.
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S factor
e Compute for S factor using the formula “Power(Sin("slope"*.01745)/.09,1.4)” in the
“Raster Calculator”. The “slope” is your “slope” map created earlier.
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e Convert you “S_factor” to ASCII using “Raster to ASCII”.
e Click “OK”.
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e Your “S factor.asc” is now ready for use in SedNet.
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RKLS Factor
e Load your R, K, L, and S factor in ArcMap.
e With the “Raster Calculator” multiply all the map layers to compute for the RKLS
Factor.
e Save the outpet raster as RKLS factor and click “OK”.
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e  Your RKLS factor.
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e Convert you “RKLS _factor” to ASCII using “Raster to ASCII”.
e Click “OK”.
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e Your “RKLS factor” is now ready for SedNet.
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2.1.9. SedNet Interface: Scenario Manager
e Click the “New” icon that is now be activated in the “Scenario Manager” window.
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e The “SedNet New Scenario Wizard” pop-up will appear. Click “Next”
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e On the “SedNet New Scenario Wizard” pop-up, designate a name for your
scenario as well as the description of the scenario, e.g. base scenario, landcover
2010.
e Unclick the “enable annex” then click “Next”.
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e The “Spatial Data” pop-up window will appear. Insert all the input data converted to
ASCII file.



e Click “Next”.
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2.1.10. Land-use look-up

Export the table to Excel as a “CSV” file by clicking “Export”.
Save the file as “c_factor.csv” in your working folder.
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e Open the “c_factor.csv” in Exel.
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o Edit the excel file by putting the corresponding C factor for each land cover.
e Sort the file from “smallest to largest”. This will sort the percentage area of the
catchment.
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e Open the “Attribute Table” of your dissolved land cover map “1c2010 diss”.



Fle Edi Tew Bocimmks loien Soehen Geospeooemag  Ostvmee  Wisdews  Hep

D@ @S L @Ex o iR vt ERDET
AAF@ e B-Bx @ B NLE T Ry
Tabie Of Conbents & @
I.-' EI
=
Tatie ax £
Qu-n-m808x ;
il = iy
T T A £
| | Poygen | ety o] £
LS TN ¥ =
e g
B — £
| P L] -
£ Porges || ]
l':-;flww | Payges o]
L VRS
o iy A [N T] [ L
i a i-.- 1 1t of & Sgamiod]
lm:m‘
Laws .0
Sh- RN
Al
ln.p:umn
L
Bk CH CCTC @ hicsis " i

eSS iy purmently ol Etewechind 1 orlbew 1ot |0s0g LT Decimal Dy

@ Q¢ msE

e “Add Field” to compute for the area in hectares
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e Right click the newly added field and click “Calculate Field”. Calculate “Area” in
“Hectares”. Click “OK”.
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e After calculation, click “Select All”.
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e Right click on the first row of the table and click “Copy Selected”.
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o Paste the selected table to your exported “C_factor” that is opened in Excel and “Sort” it
from “Smallest to Largest”. The area will be the basis of the arrangement of the %
catchment. Naturally the smallest % catchment will also correspond to the smallest area
in the watershed.
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e Copy the land-cover and the value of C_factor.
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e Paste these values under the “Description” and C_factor.
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e Delete the other information and “Save” the CSV file.
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e Go back to SedNet and “Import” the newly saved look-up table “C_factor”.
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e Select “ID” as the identifier and click “Ok”
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You now have the filled up table complete with land cover and C_factor.
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2.1.11. Loading the Gauge File

Creating “Gauge” Shapefile:
e In ArcMap, go to arc catalog and folder directory
e Right click your working folder, click “New” and click “shapefile”
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e Put “Gauge” as the name and “Point” as the feature.
e “Edit” the Projection to WGS 1984 UTM Zone 50N
e All the rest remains constant.
e Click “Ok”
"] Usrtitied - fachiap - o KN
Fle Bt Niba Bochmels loien  Seemen Gopescesieg (ntoos Wedsss  Heg
DEES L 8= o . PRl [-1-T ~Laif T
i eal T B k& &NEs TR
Tabie Of Contents B ]
EHOGE i H
S [ comevesaee BN
Fogirs Tipa Pt v g
penlil Fifewrn 5y
M lﬁs.lw,l‘-‘f‘lr.!ﬁ.!ﬂ l::
T

1] e Dot [

1] Comveaghos wil vt Mok Usee b shooe renles data

L uen e e
o Camcel

Editing features:
e Load the “stream” shapefile in your ArcMap window.
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e Right click your “Gauge” shapefile click “Edit Features” and “Start Editing”.
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e In the “Editor”, click “Editing windows” and “Create Features”
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e Click this to the discharge point of river.

Fie Bft Tiow Bochmsks lhien - Sootben Goopescomieg (obwece  Wedssen Hep
LDgda Box|m o g R EREED
RN+ B-T k@ BZRSETER
TeOiCoues o S xm

. =kl 155 B o oE |
= A=pp 15 Ha e 2 0 X

damaz ] [Bemnaz

| S

e —

- LT

e Open the “Attribute Table”of the “Gauge”
e Name the 'ID' into the sub-basin number e.g. “14”
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e Under “Editor”, “Save” edits and “Stop” edits.

Discharge table:
e Open discharge table “99” in excel. The fileis located in the “Vector” folder.
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e Save a copy to your working folder where your “Gauge” shapefile is. Name the file
“14.csv”. This will serve as the Identifier to your “Gauge”
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2.1.12. SedNet interface, loading your “Gauge” shapefile.
e Load the “Gauge” Shapefile.
e Click “Next”.
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e Click “Next”.
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e You will see this table once the run was successful.
e Click “Next”.
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e You are now done running your “base_scenario”. The results are shown in the right side
window of SedNet.



e b 8

et Con Page it W o o ] =
o o it i dimbg |I.Im¢LE.‘.O'H' 5
’vr-mh“'hiv‘-ﬂ sl Tl
Lirvkd ity Ladots |Ficaran Veocatin e
Luiid m Aesrvoa 1 Gulty Evedben ke ks’
|s.mmhm- |Methricns ircocn thats
e Wbk Wan |Lindas
| St 2# Sab-cascemens (B
D Feariet Faiter { Rl 1t
e st Rz {Potereial EvitotonRanlsl 234
| hwgrnaa Fizecchm Widsh | [ )
Sopreme Corincouan dnsaliom |E g
ey Armrn
| Powra St el
{Sed i pertmbiee
jm ]

e “Save” your scenario results.
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e “Export” the shapefile of the results to your working folder.
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e The saved shapefile will come with a .csv file that can be opened in Excel.
e Below is the result of SedNet.
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2.1.13. Scenario Analysis: “No semi/natural vegetatation” Scenario

Open the SedNet Programme and load the “base config” from your working
folder.

This will automatically load your “base-scenario” results as well.
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Double click on “C_factor” to change the “base” scenario to “no vegetation”
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e Open your “C_factor.csv” in Excel, this file is located in your working folder
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e Change the C_factor of all semi natural and natural vegetations to 1, assuming
that all these land-covers were converted to bare lands.
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e Save the file as “c_factor novegg.csv” in Excel. Make sure that the file extension
is “Comma delimited”.
e Close the Excel file.
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e Go back to SedNet and “Import” the no vegetation look-up table.
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e Use “ID” as the identifier.
e Click “OK”.
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e Upon successful loading of your no vegetation scenario, click “OK”.
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e This will generate a new scenario raster
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e When finished, click “Export” and name the file name “novegg scenario” scenario.
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e To compare the no vegetatation scenario and the base scenario, simply click “Load to
compare”
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¢ You can now proceed to post-processing in ArcMaps.



2.2.Post-processing of output data
e In order to visualize the sedimentation results, post-processing of the SedNet
results is required. To do this, open your ArcMaps and load your
“base_scenariofinal” results which is a shapefile.
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e Examine the “Attribute Table”. Note the “Link No” field. This will be used as the
identifier when joining tables.
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e Open the corresponding CSV file (base scenariofinal.csv) of the
“base_scenariofinal.shp”
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e Examine the excel table and find the column “Link No” and
“Total suspended sediment supply t y”



Wems | imar  Papelepmd Rereisi
S

i i = g i
B tam -m E— o e L TR s B 3__ )
Pte T e || ] -r:-:a-u e a o ($r Seq (WA Dot fomet Ge8 | iea Dol fuma DL Sank fed
gt " Fan b ey e R i L Tt tameg
AL - ig i MR WD E
3’.' el E F [ " i T e W I BT O B T [
A uik w0 ] I'h-a‘-hn b revqEhan cierEOSC Surtng | Mmee_An Sl Cley, Mear_An Potential Miae An Chrerbans Biekul Syma o Sigma_di anmgeds Unegule! Uanegely Unrequln Uarepele
2 b ] 5995 Q 5505 (1 “B5FS 535 ITEBSSI BEIESOT SOMRRGT 900UMRE O0&0T I4DGAET LTANI3E 00560 LTHS1M BRALSEY  M)ADIT 3500407
2 1 [ ¥R [} L [} ¥ RN LIV BRESN BFML) IFLIE ERSEN LIRSl 1 FIMGE  BATELE 1FESHE BRIGMY  EREZID Jaadam
] 1 ] -] [} S5 ] o] SEEE IP3AFAS. ERAGBAL BAMDUES STSOGHL PSRS U STl L L MUTAS NGBl L MOSEE SUSE! SR ASGA1  2Sed g
E Ll Q ~Frn [ -5 [ -¥xn SEEE ITTLO0Y REAOAAY JOBLEGT LERAGTM RERAA] MM, 7L LOTIRNE BMALALT LGTIAL RSN RRQENNI ARG
@ * L] B9y L] = ] 3973 S IFIRNN BRALLLS 18 HOSASD IMOET S3LIT.Y LM06L1 SRes 10061 ATENas XroakM Desar
7 El L] i [} i) g “FEH SFEE 1TIRIET BRDTOAE ETLERS] TRRATH FSL TR TIASRS 1TM103 STIALER LTI 4917 FASEN 28RN
[ ] L1 -] iy ] B a B ] S LTEA] BN SR SSRGS ST MIT S0MIRT 1TORIM SR 1 TO6LM SO FAL1ST JaSTAET
] T ] B a R [ T ARG 1TIT ALY MRRARD SRAZTEE HTIAT A TTIT SIP0LRS |ATIRM 9540 7R 1ETIEN 1AMER RRAITES MR T
(1] (] a e [} -Tre ] - S 1T RO A MI MRANT SEAT BSIITAY AT SRS 1ETI JRMIY & TROERT SaSRAT
1 L] “HI5 [} 595 ] 53 S ETTLY BREISOE G453 ATRSE1S 3R3.1931 1345309 LTSI 3334550 LETAS] 2033300 4155858 35001931
LF i LI L g -n N 1FTIAAD BSENRE TRISBON DSGMLY NIOOTE DML LEMF TSSO LGN LSens REaMn LT
1x n ] EEFE q <599 Q ~555 e ITTRIE MS.BSSED FESRO0OT 13 INS.EEEI LIMDERET LOTILNT JSESO07 LETILIT MBETITS IISEIAT 315.485]
i ul L] -+ o -an LI S OITRESNT BATMLS SN XCEWL JUME00  SOENLD LTRAENTY SI7IRM LTIGET TIROEM RASIOAS LS00
L] |t L] B L] <5905 [ o] oS 1TTDEI] BREDS4D MATERAE ATROAM 1ARITT 2ITTS LETISGE JATMESAE LOTISEE S54RI 1560731 MAI5ITY
] o ] -+ o - LI R 1M RN e L1 IMSES] IEWMON LETIN LSESLED LETIN dammii LLIIEAE 1S
7 L1 ] "S995 [ 5998 Q “BEF% 9 17TLAL BSEA0DM BlATE 231NN SRLGANT 3MNO4NE LETIIES GETES LOTINE 2035 GITSDAE 55137
i u LI o - o - HHA DI BT TS 25T BI0CEN IHTLE LEMND UMD LETEND 2976 Ma s
i} kT (] G Q E - [} < S0 UITLTED M5B BEIRET] HAIAR] TAEEM MDD LeTIEYE 8333371 LoTISE 330030 BISEERE  FRLEXEG
B B [ -Fr 9 ~rEn L] - -FR eaZdad  ERAMLE JITRLA MLTOSN W, edR] TURAN.LE L RANES JIFMLGEE L PR LISAAD  10AEWN  eoHE)
21 13 ] iy, L] T -] iy oS IFFLEM BBIMOS  BR4TYR IFLInSd MOEEMW IMGLND LOWIDAD 114N LOTHOLD D934 4000833 3a0.8A%g
a2 E L ~IrH ] “Fn @ ~F SFRE ITTLIE BRQUTM PMIE TGN BRLSMIT ML ITOF RIATLGY LOTISAT FHQTE LGTIAT L9177 RNOTT 1ML
A Fal ] oy ] o [} S PN 1EF0A0] . RS.eESE 153Ta01 ITRIMOL 1003047 1MpEN1S  LATHH WSXMG LTETFSE 4340410 11985238 a3 o)
b n Q R ] Lo L] R SRR I MERGRET BRAGAAT 29Tl RRREREE RSGL0E LETIRA] RAREATY, 1ETIRII JAEESEE R MDA SRR 2
L] n ] - ] & a - ] 51 S e 7 SFAFD e 1 M
HoaE B b T, i

e Save the table as a new “*.csv” file e.g. “base scenario_edited”.
Delete all other columns except “Link No” and
“Total suspended sediment supply t y”

e Convert the values of “Total suspended sediment supply t_y” into
“Total suspended sediment supply Kt_y” by dividing the value by 1000.
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e Copy the column of “Total suspended sediment supply Kt_y” and paste it over
the column “Total suspended sediment supply t_y” using “Paste Special”
“Values Only”
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e The final table will appear to be like this.
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e “Save” the .csv file and close the file.



e In ArcMap, join the newly created table ““base scenario edited.csv” with the
“base_scenario_final.shp”. This is done in order to incorporate the value of the
total suspended sediment load in KT/year in the shapefile.
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e In the “Join Data” pop-up, open the “base scenario_edited.csv”. The common identifier

should be “Link No.”
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e Examine the “Attribute Table” of the “base scenario_final.shp”. Note that the
“Total suspended sediment supply Kt_y” field has now been added to the attribute
table.
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e Open the “subcatchment.shp” file in ArcMap.
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e Using “Geoprocessing” tool, “Intersect” the “subcatchment.shp” and the
“base_scenariofinal”.
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e Name the output feature class “TSS KT yr”.



e Click “OK”.
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Join “subcatchment.shp” and “TSS KT yr” by right clicking the subcatchment file and
then “Join and relate” and finally “Join”.
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e Now the “subcatchment.shp” contains the values of the total suspended sediment load per
KT/yr.
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e Convert the shapefile to a raster file using “Value Field” “base sce 2” which contains
the value of the TSS in KT/yr.
e C(Click “OK”
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e This represent the final map of the total suspended sediment load in kilo tons per year.
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2.3. Computation of Ecosystem Services in terms of erosion avoidance

The base scenario was used to provide the current condition of soil erosion in Pulot Watershed.
Meanwhile, SedNet’s scenario analysis capabilities wad used to show the ecosystem services of
avoided erosion. In this scenario, all semi-natural and natural ecosystems, like close and open
forest, shrublands, grasslands and wooded grasslands were changed into bare lands. The effects
on sediment loads and exports were analyzed by rerunning the model for this simulated scenario.
Result of the base scenario was then deducted from the results of the no vegetation scenario to
elucidate the avoided erosion service.

The sample calculations are provided below:

Watershed Sediment generated under Sediment that would  Ecosystem service
2010 land cover be generated under (avoided erosion)
(kton sediment/year) bare land cover /1

Unit (kton sediment/year) (kton sediment/year)  (kton sediment/year)

Pulot 118.37 1857.62 1739.25

Watershed

TOTAL 118.37 1857.62 1739.25

Key: /1 assuming that all closed forest, open forest, shrubs and wooded grasslands would be converted to bare land

Note: We calculate the erosion control service generated by natural and semi-natural ecosystems, in particular closed forest, open forest, shrubs
and wooded grasslands (and excluding the erosion control service from perennial and annual croplands). The reason for this is that in particular
the natural and semi-natural ecosystems are subject to degradation.



