Manuel d’utilisation : Les mod¢les d’érosion RUSLE et EPM a I’aide du logiciel ArcGIS

Les équations utilisées pour le calcul de LS, en Arc Gis sont :
e F =(Sin( "slope bv" * 0.01745) / 0.0896) / (3 * Power(Sin("slope bv" * 0.01745),0.8)
+0.56)
e m="F"/(1+"F")
L = (Power(("Flow_acc"+ 625),("m"+1)) -
Power("Flow_acc",("m"+1)))/(Power(25,("m"+2))* Power(22.13,"m"))
S = Con(Tan("slope_bv"* 0.01745) < 0.09,(10.8 * Sin("slope_bv" * 0.01745) + 0.03),(16.8 *
Sin("slope_bv" * 0.01745) - 0.5))
e En dernier lieu, est obtenu le facteur LS a travers la multiplication du facteur L et S.
Ci-dessus, sa distribution spatiale (carte du facteur LS):
Spatial analyst tools — map algebra — raster calculator
Copier et coller la formule dans le champ
(Sin("slope_degree" * 0.01745) / 0.0896) / (3 * Power(Sin("slope degree" * 0.01745),0.8) +
0.56))
Output: F

Remplacer slope degree dans la formule par la carte slope bv

Feprocessing - Project Setup ~ Basin Processing ~ ¥ Parameters - AWM~ Ublity~ & = Edifor~ = RS Geomelry - RASMEPPNg |arToolbor e
snapping~| O | B [0 | 72 @ B Server Tools
e Of Contents #, Raster Calculator o8] % = B Spatial Analyst Tools
= » Conditional
EECE " ; S
Map Algebra expression Output raster & Density
= M BV_polygene o & Distance
Layers and vari..  * ATan it The output raster resulting & Extraction

& EJ E\Exemple MNT\ > slope by ATan2 from the Map Algebra = & Generalization

o St D DEEE o
0 - 4708714923 O sy BE B Cos & Hydrology

[ 4.708714924 - 8894239299 0> Stream0_Con_2 Cost @ & Interpolation

os -
188042393 - 128181684 O extract.Det E] E] @ =l & Local

[112.81816841 - 167420975 > Delmit_Bv s = & Map Algebra
[C]16.74200751 - 2092762188 Ocon Flowsce T ED EB Tan ~ #, Raster Caleulator
[ 20.92762189 - 256363368 & Math
[ 25.63633681 - 21.12083754 (Sin( "slope_bv" *0.01745) /0.0896) / (3 * Power(Sin("slope_bv" *0.01745),0.8) +0.56) & Multivariate
I 3112983755 - 38.4545052 @ & Neighborhood
I 38.45450521 - 66.44519947 & Overlay

= B MNT_8V Outputraster & Raster Creation

VALUE E:\Exemple MNT\F @ & Reclass

I 277 - 300 & Segmentation and Classification
I200.0000001 - 400 d i & Solar Radiation
[ 400.0000001 - 500 = & Surface
[ 500.0000001 - 600 oc || cancel | [envronments... | [ <<tiderep | [ Toolrelp £, Aspect
[71600.0000001 - 700 #, Cantour
[1700.0000001 - 800 i “#, Contour List

Ok
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Carte F

TEprocessing - Proje

Fable Of Contents

<8 A

Up ~ Basin Processing ~

Aracteristics ~

arameters « =

-

Editor~ | - e

Snapping ~| O EFJlI:I |

RAS Geometry ™ FAS ™M

= BV_polygone

= Exemple MNTY,
=@
Value
High: 3.04833

Low: 0

=] slope_bv
0 - 4708714923
[ 4 708714924 - 8.394239299
[0 88942393 - 12.8181684
[112.81816841 - 16.7420975
[C116.74209751 - 2092762188
[[712092762189 - 25.6363368
[ 2563633681 - 31.12983754
[ 3112983755 - 384545052
[ 38.45450521 - 6b.44519947
= MMNT_BY
VALUE
277 - 300

m

Spatial analyst tools — map algebra — raster calculator

Copier et coller la formule dans le champ

"F" / (1 _j’_ "F")

Output: m
LA S = P T SETVET TUOT
4, Raster Calculator [= @] 5 [| g S spetial Analyst Tools
& Conditional
HI  map algebra expression Output raster & Density
& Distance
Layers and vari.. =~ Conditional The output raster resulting & Extraction
OF Con from the Map Algebra & Generalization
<> slope_bv = Pick exprassion. & Groundwater
CrmnT_BY Setul & Hydrology
<Nt _BY Math & Interpolation
<> streamO_Con_2 Abs & Local
<>Extract_Delil Exp = & Map Algebra
<> Delimit_BY - mam - #%, Raster Calculator
& Math
F{L+F) @ & Multivariate
& Neighborhood
& Overlay
EXe Rt &, Raster Creation
E:\Exemple MNTYn =) & Reclass
& Segmentation and Classification
— ~ & Solar Radistion
= & Surface
ok |[ cancel | [Environments... | [ <<hiderep | [ ToolHelp #, Aspect
#._Contour
Carte m
=7 =
—3
@ [0 Stream_feature
=] BV_polygone
E3 E:\Exemple MNT (T
==
Value =
High: 0752984
Low: 0 T
BOF
Value
High: 3.04833
Low:0
= O slope_bv
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Spatial analyst tools — map algebra — raster calculator

Copier et coller la formule dans le champ

(Power(("Flow_acc"+ 625),("m"+1)) - Power("Flow_acc",("m"+1)))/(Power(25,("m"+2))*

Power(22.13,"m"))
Output: L

#, Raster Calculator

=RaC X

Map Algebra expression

Qutput raster

<> slope_pourcentage.img i Conditional i The output raster resulting
: 20 7 5 I o | s
<> facteur R = . ﬂ “ Pick expression.
o sethiul
OF Math
< slope_bv Abs
<>MNT_BV Exp
LomnT RY % Eumin x
(Power({"Flow_acc”™+625), ('m"+1))Power (Flow_acc”, ('m"+1)))/(Power (25,'m"+2)) *Power (22.13,"m7)
Qutput raster
E:\Exemple MNTFacteur_L|
oK ] { Cancel J IEnwcnmems‘.. I { << Hide Help I l Tool Help

= By Groundwater
+ By Hydrology
= & Interpolation
£, IDW
#, Kriging
#., Natural Neighbor
#, Spline
%" Spline with Barriers
#,, Topo to Raster
"r\\ Topo to Raster by File
#, Trend
= & Local
= & Map Algebra
"r\\ Raster Calculator
7 By Math
+ B Multivariate
7 s Neighborhood
+ @ Overlay
=) By Raster Creation
= & Reclass
#., Lookup
#., Reclass by ASCI File
#., Reclass by Table

OK
Carte L

7 [ Stream_feature
= BV_polygone

o £ E\Exemple MNT,

- v B

Value
High : 247.079

Low:1

= slope_pourcentage.img
<VALUE=
mo-7
[ 7.000000001 -11.3

11 00000 __17 &

m

Spatial analyst tools — map algebra — raster calculator

Copier et coller la formule dans le champ

Con(Tan("slope_bv"* 0.01745) < 0.09,(10.8 * Sin("slope_bv" * 0.01745) + 0.03),(16.8 *
Sin("slope_bv" * 0.01745) - 0.5))

Output: S
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#, Raster Calculator =B & & Groundwater
B Hydrology
Map Algsbra expression f Qutput raster i =) & Interpolation
I “, DW
fe2) 1 Conditional ol The output raster resulting i, Kiiging
< facteur R Con El from the Map Algebra #, Natural Neighbor
Sm ‘ ‘ Pick expression. #, Spline
e 1 Sethull & Spline with Barriers
> clope_bv Math "\ Topo to Raster
{yMNT_BY Abs #, Topo to Raster by File
> MNT_BY B "\ Trend
£ Streamn Con 2 S 0 D E] Eenan i~ & Local
= & Map Algebra
Con{Tan("slope_bv" *0.01745) < 0.0%,(10.8 = 5in{"slope_bv" *0.01745) + 0.03),(16.8 * Sin("slope_bv™ = 0.01743) - "& Raster Calculator
0.5)) & Math
B Multivariate
Sy ety & Meighborhood
E:\Exemple MNT\Facteur_S @ &! Overlay
& Raster Creation
o i = & Reclass
#., Lockup
OK ] [ Cancel ] [Erwimnments... ] [ << Hide Help ] [ Tool Help *'\ Reclass by ASCI File
#_ Derlace b Tahl
Ok
Carte S
= BV_polygone -

B £ E\Exemple MNTY

- o FEE

Value
High: 14,9292

m

Low :0.03

= Facteur L
Value
High : 247.079

Low:1

= slope_pourcentageimg
<VALUE>
mo-7

Spatial analyst tools — map algebra — raster calculator
Copier et coller la formule dans le champ

L*S

Output : LS

(o = T=T—T>T e
%, Raster Calculator | = B % & Groundwater
& Hydrology
Map Algebra expression “ | Outputraster i = & Interpolation
“ IDW
Layers and variables = Cenditional - The output raster resulting ’x Kriging
> Facteur S con El from the Map Algebra #, Natural Neighbor
<rFacteur L Pick expression. #, Spline
Oslopejourcenmge.lmg Sethull _‘3" Spline with Barriers
<>R Math "\ Topo to Raster
> facteur R Abs X\ Topo to Raster by Fil
Om Bxp X\ Trend
$F i - & Local
= & Map Algebra
“Facteur_L™* Facteur_5* #, Raster Calculator
8 Math
By Multivariate
Output Pt &y Neighborhood
E:\Exemple MNTILS @] & Overlay
B Raster Creation
i i = & Reclass
#, Lookup
OK ] [ Cancel ] [Envimnmems‘.. ] [ << Hide Help ] [ Tool Help ’x Reclass by ASCII File
#., Reclass by Table

Ok
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Facteur topographique : LS

= b BV _polygone -

B £ E\Exemple MNTY
S|
Value
High : 1401.89

Low :0.03

= [ Facteur 5
Value
High : 14,9292

Low :0.02

= [ Facteur_ L
Value
High : 247.079

Low:1

1.5. Calcul du facteur d'agressivité des précipitations (R)

L'estimation du facteur (R) selon la formule de Wischmeier nécessite la connaissance des
énergies cinétiques (E¢) et l'intensité moyenne sur 30 minutes (I30) des gouttes de pluie de

chaque averse Elles sont données par la formule empirique de Wischmeier & Smith (1978):

R =K. E¢ .Iz3
Les seules données disponibles concertants les précipitations dans les stations qui se trouvent
dans le bassin ou a sa proximité sont des moyennes mensuelles et annuelles.

Des auteurs comme (kalman, 1967, Arnoldus, 1987, Rango&Arnoldus, 1987) ont développé
des formules alternatives qui n'impliquent que les précipitations mensuelle et annuelle pour

déterminer le facteur (R).

log R = 1.74.logy. (P?/P) +1.29
Pi: Précipitations moyennes mensuelles (mm) P : précipitation moyennes annuelles (mm)

1.5.1. Implantation des stations pluviométriques

Arc catalogue — cliquer a droite sur le dossier — new — shapfile — point — renommé :
stations_pluvios — edit : systéme de coordonnées : utm zone 31 - ok

le Of Contents o=
Ple s
= lLayers -

= B EM\Exemple MINT
= stations_pluvios
Al
= O Exutoire

m

Cliquer a droite sur station pluvios puis edit feature — start editing —ok
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PiNg  Create Features
= - = Search=
Click here to see templates not listed.

BW_polygone
LCIsv_polvgone

stations_pluwics
- statons_pluvios

- Construction Tools

| == Point

_=" Point at end of line

El ArcToolbox | [E8 Catalog | [E5f Create Features

Cliquer sur stations pluvios — point pour planter les stations pluviométriques

(Utiliser la carte ANRH comme aide de tragage de stations pluviométriques)
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1.5.2. Détermination du facteur R pour chaque station pluviométrique
Exemple :
log R = 1.74.logy. (P?/P) +1.29
Pi: Précipitations moyennes mensuelles (mm) P : précipitation moyennes annuelles (mm)
Tableau Précipitations moyennes mensuelles (mm), annuelles (mm) et valeur de R moyen

pour la période 1976-2004

STATION R
1 70
2 80
3 85
4 60
5 77
6 40
7 50
8 60

Cliquer a droite sur le nom : stations_pluvios — table attribute - add filed — (ajouter collone R)

ble Of Contents 1 x
EEE
S Layers Table o x
= B E\Exemple MNT SRR R |
=] stations_pluvios £
A r'y
FID Shape * Id R -
B O Exutoire 3 0 | Point 0 i
. 1 [ Point 0 0
= [ reseau_bv_de 2 | Point 0 o =
GRID_CODE 3 | Point 0 0 T
1 4 | Point 0 0
—2 5 | Point o 0 L 3
3 & [ Point 0 0 il
7 [ Paint n n
:; M oA 1 v n E (0 out of & Selected)
— 6 stations_pluvios
= [ RasterT_StreamO1 A
— =all other values>
GRID_CODE A
—1
—2
—3 A
—1
—5

Editor — start editing — stations_pluvios
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Editor~| » * l= O ‘_- RAS Geometry ~ RAS Mappi
’
Start Editing ‘A =

This map contains data from more than one database or folder.,
Please choose the layer or workspace to edit.

J ‘@"BV _polygone

(] <& con_flow_acc.vat
[ ] % delimit_bwv.vat

[ ] '@ extract_delil.vat
J {:—’ Exutoire

] @ fill_mnt.vat

(] <& flow_d.vat

(] < mnt.tif.vat

[ ] @ mnt_bw.vat

-

|4 “*¥RasterT_StreamO1

-

|4 ¥ reseau_bv_de

A
| A ¥ stream_feature
Lj @ streamo_con_2.vat

o

i

' Source Type
ﬁ E:'Exemple MNT Shapefiles / dBase Files
il erexemple mnt), ArcInfo Workspace
About editing and wor cES [ Ok ] [ Cancel
Ok

Introduire les valeurs de R pour chaque station pluviométrique

Puis editor — save editing — stop editing

Table m
ERAE— AL R
stations_pluvios X
FID | Shape* | Id R -
1 | Point i} 70 A
2 | Point 0 &0
3 | Point 0 85
4 | Point 0 &0 e
3 | Point 0 i
& | Point 0 40
» T | Point 0 20
M4 B r M B | (0 out of 8 Selected)
stations_pluvios
1 o

Spatial analyst tools — interpolation — IDW

Input: stations pluvios
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Z: R

Output: Facteur R

E:\Exemple MNT\facteur R
Output cell size (optional)

m

10

Power (optional)

interpolate the value for
each cell in the output
raster.

There are two options:
Wariable and Fixed.

e *e [E=SEEn == & Conditional
& Density
Input point features — | Searchradius & Distance
[stations_pluvios =] @ (optional) & Extraction
& Generalization
Z value field
R - Defines which of the input & Groundwater
i Hydrol
Output raster points will be used to & Hydrology

=) &y Interpolation
“, DW
‘& Kriging
#., Natural Neighbor

., Spline

2 Variable is the default. 3 Spline with Barriers
Search radius (optional) #,, Topo to Raster .
Variable o Variable #, Topo to Raster by File
Search Radius Sett ’&Trend
earch Radius Settings LY
Local
Uses a variable & Locd
Number of paits: 12 search radius in = & Map Algebra
order to find a #, Raster Calculator
Maximum distancs - specified number of -~ & Math
& Multivariate
[ ok |[ cancel | [envionments...| [ <<tidetep | [ Toolhep | & Neighborhood

— & Overlay
————————————————————————————————————————————————————————— & o,

Ok

w5 ety |
& Distance
& Extractior]
&y Generaliz
& Groundw
& Hydrolog
= & Interpolat
#, IDW
‘% Krigin
‘& MNatur,
‘% Spling
5 Spling
‘& Topo
‘% Topo
‘% Trend
& Local
= & Map Alge
‘% Raste
& Math
&y Multivari
& Neighbor
& Overlay

& Raster Cr

Spatial analyst tools - Extraction - Extract by mask
Input: facteur R

Input raster or feature mask data : BV_polygon
Output: R

= [ 2 % | = € Geocoding Tools

&3 GeoHMS Tocls

‘ Geostatistical Analyst Tools
3 GRAIP Lite

&3 Linear Referencing Tools
‘ Multidimension Tools

#, Extract by Mask

Input raster OQutput raster

[facteur R

The output raster

Input raster or feature mask data
Py containing the cell values

[BV_polygeone J<l| @ extracted from the input &3 Network Analyst Tools
Output raster raster. & Parcel Fabric Tools
E:\Exemple MNTIR. E,] &3 Schematics Tools

& Server Tools
£ B Spatial Analyst Tools
& Conditional
&y Density
&, Distance
(= & Extraction
#,, Extract by Attributes
#, Extract by Circle
#,, Extract by Mask
#,, Extract by Points
#, Extract by Polygon
‘% Extract by Rectangle
Tool Help #, Extract Multi Values to Points
#, Extract Values to Points

o | | ey | gy

=
#,, Sample
| & Generalization
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Ok

= [ RasterT_StreamC1
— «all other values>
GRID_CODE
—1
—12
—3
—1
—5
—6
—7
—38
[0 Stream_feature
= BV_polygone

= B3 Ef\Exemple MNTY
EN=AR]
Value

I High : 85.8313

“Low : 40

m

r'y
A
'y
ry
ry

rs

Cliquer a droite sur R — propriété — classied — choisir I’interval et les couleurs

Show:

Vector Field
Unigue Values

Stretched
Discrete Color

About symbology

Layer Properties - - - ﬂ
| General I Source I Key Metadata I Extent I Display | Symbology | Time

|Draw raster grouping values into classes

Fields
Value <WALUE >

Classification
Defined Interval

Color Ramp

Mormalization

Classes| 5

=3
<Mone >

T

Symbol Range

[ l40.000007s3 - 50
o - so
I <o - 7o
o - so
[ -

Label

<40.00000753 - 50
50.00000001 - &0
50.00000001 - 70
F0.00000001 - 30
B80.00000001 - 90

[[] show dass breaks using cell values

[ use hillshade effect }

Display MoData as

oK ][

Annuler ] Appliquer

Ok

=T
—2
—3
—4
—5
—6
—7
—38
[ Stream_feature
= EV_polygone

= E3 E\Bxemple MNTY
=@
<VALUE=
[140.00000763 - 50
[ 50.00000001 - 60
[ 50.00000001 - 70
[ 70.00000001 - 80
[ 50.00000001 - 90
= [ facteur_ R

m

A
A
ry
r'y

A
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1.5.3. Importer des tableaux Excel et affichage des x et y en Arc GIS
Exemple les coordonnées en degré décimale

A B C

1 code * Y

2 1 5,83 36,59
3 2 5,72 36,22
a 3 6,18 36,25
o 4 6,7 36,26
6 5 6,8 36,55
7 6 6,55 36,65
] 7 6,34 36,46
9 3 6,04 36,44
10

Ouvrir Arc map ( échelle en degré décimale)

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

Erosion_EPM - p

ODEda " & .| 1:950 108 'W%D Ba
QEFQ@ e FE-0/ 8O MR TR
foTa @ B - ¢ RASGeometry~ RASMapping™ 5l & 1| & = < &2 ApUtilities~ Help~ _
snapping ~[O| @[ 0| [ _  Georeferencing - |[DELEVM.dem PP BEQ-[ -
Geostatistical Analyst~ @ _ © Editor~ -
Table Of Contents 7%
A
[ B
O
0o
[l
s
106
g

1 B DAMaster Drissitmage\Image\
[ IMAGE SATELITAIRE RESOLUT
= EJ De\Master Drissi\ DEM\DEMY

=Nl DELEVM.dem)
Value
High : 1460,5
Low: 148

= B DAMaster Drissi\

& O image stmitif
Value

High: 1720

,

Low: -4

O World Imagery

i v m@elea < led

6,825 36,949 Decimal Degrees

File-add data - add x, y data

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

Dpds B x| =D || 1950109 BRI e

QAQ@ €= -0/ kO SRR %

Add XY Data
fion i B = | RAS Geometry - R

A table containing X and Y coordinate data can be added to the

Snapping'Jj - : Georeferencing = || DELEVM.dem map as a layer

Geostatistical Analyst ~ QIV = Editor~ Choose a table from the map or browse for another table:
ITable Of Contents 1 x L=l

=[8le 8 s

e —— — —

o1 -
0oz

Look in: [ coordonees x et y.xlsx '] i @ L.-{-} |

ooz
04
105
106

107
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Add X¥ Data ——

A table containing X and ¥ coordinate data can be added to the
map as a layer

Choose a table from the map or browse for another table:

| Feuins 1 [

Specdfy the fields for the X, ¥ and £ coordinates:

X Field: . -
¥ Field: ¥ -
Z Field: <Mone > -

Coordinate System of Input Coordinates
Descripton:

Geographic Coordinate System: -
Mame: GCS_WGS_ 1984

Fl 3

7] Show Detaits

Wwarn me if the resultng layer will hawve restricted functonality

About adding XY data [ Ok ] [ Cancel ]

Ok

Layers B
5 D:\Master Drissitcoordoness x st

=) Feuill$ Events|

.
[E5] D:\Master Drissi\DEM\DEM
= O LNES
= O AREA

O
[ D:\Master Drissitkebir thumel del
= O limite_kebir_humel .

m

O

2 O subbasin_kebir
Sous_B

[}

0oz

Oo

o

=[]

([

[ . ¢
] DAMaster Drissi\Image\Image\,

Cliqué a droite sur le nom de fichier - export data — saving data

Name : x et y.shp save

] Saving Data M
N B Lookin: (£ kebir rhumel delimitation el @ E s
er Drissi\coordonees x et

%Iimite_kebir_rhumel.shp

E|subbasin_kebir.shp

»

er Drissi\DEMADEM
5

m

er Drissitkebir rhumel del
e_kebir_rhumel

asin_kebir

ous_B Name: %_et_y|shp Save

Save as type: [Shapef“e v] [ Cancel ]

Ok
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TTTTEnTS
58

Layers

5] D:\Master Drissit\kebir rhumel del

- w N
-

O limite_kebir_rhumel

[ subbasin_kebir

59 D:\Master Drissi\coordonees x et

= [ Feuill§ Events .
- *

E3 D:\Master Drissi\DEN\DEM

= O LIMES

] »

m

= [0 AREA
O

[ D:\Master Drissi\lmage\Image, .

[ IMAGE SATELITAIRE RESOLU *

[ D:\Master Drissi\DEMADEM

Cliqué a droite sur le nom de fichier- add field — facteur R

Start editing — fichier- ok - introduire les valeurs de R —save editing ok

Table
- | e x
M_et_y
FlD Shape = code o ¥ Facteur B
0 | Point 1 5,68 35,5 100
1 | Point 2| 57 35,2 95
Z | Point 3| 81 35,2 a0
3 | Point 4 | 8,7 35,2 S0
4 | Point o | 868 35,5 G0
S | Point g | 65 35,6 =
& | Point 7| 83 35,4 63
L4 T | Point & | 8,0 35,4 A0
[ K] Ll 5 » *i = (0 out of 8 Selected])

|xety |

Spatial analyst tools - interpolation

., IDW

Input point features

Ix_et Y
Z value field
Facteur_R

Cutput raster
D:YMaster Drissi\Facteur_R.

Cutput cell size (optional)
0,00172

Power (optional)

Search radius (optional)

['u'ariable -

Search Radius Settings

Number of points: 12

Mazdmum distance:

»

m

Ok ] [ Cancel ] [Enviranments... ] [ Show Help ==

Ok
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Of Contents rx
Layers -
51 D\Master Drissi\kebir rhumel del B
= x ety

A
O limite_kebir_rhumel
[0 subbasin_kebir
5] D#\Master Drissi\coordonees x et
= [ Feuill§ Events

L

m

5 D:\Master Drissit DEM\DEM
= O LINES
= [ AREA
O
5] Di\Master Drissit,
] Fcteur R

ZEan Af £ANCOINT

1.6. Facteur de pratique anti-érosive P

Elle est le rapport de la perte de sol avec un soutien spécifique pratiqué sur les terres agricoles

a la perte correspondante avec labour de pente parallele (Wischmeier et Smith, 1978).

Le facteur P varie dans notre cas entre 0.55 et 1 (contour) selon les classes des pentes.

Tableau. Le facteur P en fonction de la pente (Shin, 1999).

Pente (%)

contour

La culture en bande

terrassement

0-7

0.55

0.27

0.10

7-11.3

0.6

0.3

0.12

11.3-17.6

0.8

0.4

0.16

17.6-26.8

0.9

0.45

0.18

>26.8

1.00

0.5

0.20

Carte des pentes en %

E:{Exemple MNTslope_pourcentage.img

Output measurement (optional)
PERCENT_RISE

Z factor (optional)

#, Slope = | & | 5%
Input raster Qutput
[MNT Bv = & measurement
Output raster (optional)

Determines the
measurement units
(degrees or percentages) of
the output slope data_

« DEGREE — The
inclination of slope
will be calculated in
degrees.
PERCENT_RISE —
Keyword to output
the percent rise,
also referred to as
the percent slope.

OK

] [ Cancel ] [Envircnments...] [ << Hide Help ] [

Tool Help

#., Topo to Raster
‘\ Topo to Raster by File
#, Trend
& Local
£ & Map Algebra
#, Raster Calculator
& Math
& Multivariate
& Neighborhood
& Overlay
& Raster Creation
& Reclass
& Segmentation and Classification
& Solar Radiation
= & Surface
#, Aspect
#, Contour
#, Contour List
#, Contour with Barriers
#, Curvature
#, CutFill
#, Hillshade
#, Observer Points
“, Slope
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[=] BV_polygone

5 E:\Exemple MNT
=]

0 - 10.01962992

I 10.01962993 - 191283844
11912838441 - 28.23713888
[]28.23713889 - 37.34589335
[137.34589336 - 47.36552327
[147.36552328 - 58.20690409
[ 59.2069041 - 746917867
I 7469178671 - 98.37454834
[ 98.37454835 - 232.2732391

m

=0OR
<VALUE=
[]40.00000763 - 50
[ 50.00000001 - 60
[ 50.00000001 - 70
I 70.00000001 - 80

Arctoolbox — spatial analyst tools — reclassify

Input: slope pourcentage

Classify — method — interval

#, Reclassify

(=] = ]

Inputraster

I slope_pourcentage.img

Redass field

Value

Redassification

0-7

Old values New values

-

7-11.3

113-176

2
|

3 Unique |

1768-288

4

26.8-232.273239

5 Add Entry

NoData

NoData

Delete Entries

e

[Loadm ] [Sa\ta.‘. ]

[P.evarse New Vaiuas] [ Predision. .. ]

Output raster

m

Er\Exemple MNTyedass_pente

E

Qutput raster

The output reclassified
raster.

The output will always be
of integer type.

ok || cancel

] [Enwonmems.‘. I [ << Hide Help I

[

Todhep |

A

“, bW
“\ Kriging
#., Natural Neighbor
‘\ Spline
& spline with Barriers
#., Topo to Raster
#., Topo to Raster by File
#, Trend
&y Local
= & Map Algebra

#, Raster Calculator
& Math
& Multivariate
& Neighborhood
& Overlay
By Raster Creation
= & Reclass
#., Lookup
#., Reclass by ASCI File
#, Reclass by Table
'\ Reclassify
#., Rescale by Function
., Slice

OK

=] BV_polygone
a

5] EM\Exemnple MNTY

o v [
[}l

2

| _E

4

5

I 232
= O Ls

Value
High : 1401.89

Low:0.03

= O Facteur_S
Value
High : 14,9292

m
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Conversion tools — from raster — raster to polygon

Méthode 1
Input: reclass_pente

Output: rasterT reclass

I reclass_pente

Field (optional)
VALUE

QOutput polygon features
E:\Exemple MNT'RasterT_redass.shp

Simplify polygons (optional)

features

The output feature class
that will contain the
converted polygons.

OK

] [ Cancel

] [Envlronmems... ] [ << Hide Help ]

TodHelp |

£, Raster to Polygon IR &9 30 Analyst Tools
° Analysis Tools
Input raster Output polygon & Arc Hydro Tools

&3 Arc Hydro Tools Python
&9 ArcHydroPartialTerrainUpdate
& Cartography Teols
=] ° Conversion Tools
& Excel
& From GPS
& From KML
= & From Raster
#, Rasterto ASCI
%, Rasterto Float
#%, Rasterto Point
‘\ Raster to Polygon
#, Raster to Polyline
#%,, Raster To Video
& From WFS
& JSoN
&y Metadata
& ToCAD
& To Collada
& To Coverage

Ok

—4
—35
—6
—7
—38
[ Stream_feature
®
|
=] BV_polygone

5 5 E\Exemple MNTY
=] reclass_pente
[}
w2
m:
4
5
232
= 0OLs

Value
High: 140189

L nna

m |

Cliquer a droite sur RasterT reclass — open table attribute - select by attributes — cliquer sur

colonne gride code a droite — sort ascending — ok
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EECHE l
g et
= &R0 x
= BV_polygone RasterT_reclass
B EABx e MNT FID Shape * ID f GRIDCODE
H A\Exemple 2 [Polygon 3 1
= reclass_pente & | Polygon 7 1
1 12 | Palygon 13 1
[y 22 | Polygon 23 1
| H 32 | Polygon 33 1
4 40 | Polygon 41 1
41 | Polygon 42 1
ESBZ AL | Pahennn 4R 1
o o4 0 ow E (0 out of 251309 Selected)
Value RasterT_reclass
High : 1401 89
Low: 0.03

Sellect by attribute — cliquer sur gride code =1 apply

Contents ! Table O x
= ERIL L
. g
] Select by Attributes | N [
BV_peolygone —
Enter a WHERE clause to select reconds in the table window.
1 E\Exemple MNT\ Method : [Create e
reclass_pente P
m1 o
=2 "GRIDCODE"
| Fl
s
5
232 1
OLs 2
Value 3
High : 1401.89 4
5
Low:0.03 232
O Facteur s E] @ Get Unique Values | Go To:
Value SELECT * FROM rastert_reclass WHERE:
High: 14,9202 "GRIDCODE" = 1|
Low:0.03
O Facteur L
[ Clear ] [ Werify ] [ Help ] [ Load... ] [ Save... ]
Terrain §| (Wools - Metwork Tools =
[ fosty J[ Cose |

Editor — start editing — ok

Editor — merge — ok — classe — ok
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Editor=|[ » |

"# Stop Editing

E‘ Save Edits
Mowve...
Merge...

Save edits

Remarque : De méme maniére pour les classes 2,3,4 et 5

Editor — save edits — stop editing — fermer

Cliquer a droite sur le nom de fichier RasterT reclass — open attribue table — ok

Editor — start editing — introduire les valeurs de P pour chaque classe

Table 0O =
RasterT_reclass x
FID Shape * ID | GRIDCODE P
0 | Pohygon 3 1 0.55
1 | Polygon 4 2 06
2 | Polygon 5 3 0.8
3 | Polygon 15 4 05
4 | Polygon 35 5 1
Conversion tools — to raster — polygon to raster
Input: RasterT polygon
Valeurs field: P
Output: Facteur P
%, Polygon to Raster == & From GPS
& From KML
Input Features Qutput Raster + From Raster
[RasterT reclass = &) Dataset

value field
P
Output Raster Dataset
E:\Exemple MNT\Facteur_P
Cell assignment type (optional)
CELL_CENTER
Priority field (optional)
MNONE
Cellsize {optional)
160

The output raster dataset
to be created.

‘When not saving to a
geodatabase, specify tif
for a TIFF file format, .img
for an ERDAS IMAGINE
file format, or no extension
for an Esri Grid raster
format.

[ o

] [ Cancel

] [Enwronments..‘ ] [ << Hide Help ]

[

Tool Help ]

& To Collads

& To Coverage

& To dBASE

& To Geodatabase

& To kML

= & To Raster
#, ASCIIto Raster
#., DEM to Raster
#., Feature to Raster
#, Float to Raster
#., LAS Dataset to Raster
#, Multipatch to Raster
#,, Point to Raster
& Paolygon to Raster
#, Polyline to Raster
5 Raster To Other Format {multiple)

B To Shansfil

Ok
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u S
B £ EM\Exemple MNTY

- o

Value
High:1

Low: 055

m

= O reclass_pente
[
m2
3
4
5
232
= 0L

Value
High :1401.89

Cliquer a droite sur Facteur P — propriété — classified ( choisir les calsses et les couleurs) —
ok

= Layer Properties E
a -
Ef\Exemple MNT\ General | Source | Key Metadata | Extent [ Display | Symbology | Time
Fadeul_l’ Show; i i
Value NecorFad 1 |Draw raster grouping values into classes [E]
High:1 Unique Values
e Figlds
€ = "
Low : 0.55 = Discrete Color Value <VALUE> | MNermalization <Mone> -
Classification
[ reclass_pente Manual Classes@
[ I8
— colrfame . -
m:
w4 Symbol  Range Label
s 0.550000012 - 0.6 0.55-0.6
232
0 Ls 7-0.
Value [ ps-os 08-0.9
High : 1401.89 o1 08-1
Low: 003
[ Show dass breaks using cell values Display NoData as
Use hillshade effect R
[ Facteur S About symbology. B -
Value
High : 149292
- Ml .
Terrain Preproced [ oK ] [ Annuler ] [ Appliguer

Ok

el
b B3 E\Exemple MNTY
°
<VALUE=
[10.55-06
[106-0.7
[107-0.8
mos-09
o9-1
= [ reclass_pente
1
w2
3
4
15
232
=0 Ls
Value

I Giede . 1401 OO

m
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Méthode 2

Reclassify la carte de pentes

‘% Reclassify [ == g

»

e

Input raster — | Output raster
| slope_pourcentageimg LI @
Redass fisld The output reclassified
raster.
Value v
ResdeeiaE The output will always be
Old values New values - - of integer type.
—
7-113 2 o E
137478 ) AEE
176-2688 4
26.5- 232273239 5 Add Entry
NoData NoData
Delete Entries
[R.everse New ’u'alues] [ Predision... ] B

Qutput raster
D:\Erosion EPM 2020'Erosion EPM.gdb'\Redass_pente iE}I - -

[ OK ] [ Cancel ] [Environments... ] [ << Hide Help ] [ Tool Help

Ok

—7
—48
[ Stream_feature
[ RasterT_reclass
O
= BV_polygone

m

o

= Reclass_pentel

=1 O Reclass_carteimg
|}
w2
[ E]
4
ms
e
m7
| E]

Convertir raster to polygon
Conversions tools — from raster — raster to polygon
Input: reclass pente

Output: reclass_polygon
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- T ==
% R | = |
*, Raster to Polygon =" J
Input raster Output polygon
[Reclass_pentel = & features
Field (optional)
Value - The output feature class
that will contain the
Output polygon features converted polygaons.
D:\Erosion EPM 2020'Erosion EPM.gdb'\pente_polygon @
Simplify polygons {optional)
ok |[ cencel | [Envirorments.. || <<Hiderep | [ ToolHep |
—38

[0 Stream_feature

pente_polygon
O

[0 RasterT_reclass
[
BV_polygone

[ Reclass_pentel
1
2
| E
4
s
[ Reclass_carte.img
|}
/2
[ E
4
(g
6
|7
[ E

Propriété de tableau

pente_polygon

=
Table =
FERAE-= R -

pente_polygon >
(TBJ ECTID * Shape * Id gridcode Shape_Length Shape_Area -
7 | Pobygon 7 1 3593540333 5817 534822 D

& | Polygon & 2 168.512452 1596.360266

‘@ | Polygon i 3 430.450641 S587.26083

10 | Polygon 10 3 310.117405 3716.526243

11 | Polygon 11 Z 395.529147 47T89.080797

12 | Polygon 12 2 165 512452 1596 360266

13 | Polygon 13 i 113.008328 793.180133

14 | Polygon 14 2 113.008328 783.180133

15 | Polygon 15 4 2Z28.0186855 2394.540399

16 | Polygon 16 3 226.0168655 2394.540355

17 | Polygon 17 2 204.433885 2394.5403595

18 | Polygon 18 Z 113.008328 798.180133

19 | Polygon 19 3 113.008328 793.180133

20 | Pobygon 20 4 113.008328 793.180133

21 | Pohygon 21 2 105.935665 511138275

2ZZ | Polygon 2z 3 2Z28.0186855 2394.540399

23 | Polygon 23 1 A4T8.57167 8131.648072

24 | Pohygon 24 2 113.008328 798.180133

25 | Pohygon 25 2 113.008328 798.180133

26 | Pohygon 26 2 113.008328 793.180133

27 | Pobygon 27 3 113.008328 793.180133
28 | Polygon 28 3 113.008328 798.180133 pe

[T [ £ | 0 out of 251308 Selected)
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Barre de menu - geoproccessing - Dissolve

— . o

Input: pente polygon
Cocher sur : gride code

Output : pente_dissolve

File Edit View Bookmarks Insert Geoprocessing  Customize  Windows  Help
.—E—_—_—_—_—.

“\} Dissolve

(o=
-

Input Features

| »

I pente_polygon
Qutput Feature Class

D:\Erosion EPM 2020'Erosion EPM.gdb\pente_polygon_Dissolve
Dissolve_Field(s) (optional)

m

7] oBIECTID
[

gridcode

[ shape_Lenath
] shape_area

[ selectal || unselectal
Statistics Field(s) (optional)

Add Field

=

Dissolve_Field(s)
(optional)

The field or fields on which
to aggregate features.

The Add Field button,
which is used only in
ModelBuilder, allows you
to add expected fields so
you can complete the
dialog box and continue to
build your model.

H Cancel

] [Environmenis... ] [ << Hide Help ]

[

Tool Help

Ok

=7
—8
[ Stream_feature

pente_polygon_Dissolve|
[

O pente_pelygon
O
= O RasterT_reclass
]
= BV_polygone
a

= O Reclass_pentel

m =
m

o]
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Table
E- =- B #H x
pente_polygon_Dissclve
OBJECTID * Shape * gridcode Shape_Length Shape_Area
3 1 | Pohygon 1 8353244.751677 | 145718070.706135
2 | Polygon 2| 13000985.133028 | 143083521.051835
3 [ Polygon 3| 17357897.728366 | 213507965.405163
4 | Polygon 4| 17452820.511641 | 244886270.250141
5 [ Polygon 5 9588340.579302 | 3346309299 253306
P 1w % (0 out of 5 Selected)
| pente polvacn Dissolve |
Add field
able O X
- MR O E X
pente_polygon_Dissolve b
OBJECTID * Shape = gridcode Shape_Length Shape_Area g - ﬂ
3 1| Polygen 1| 8383244751677 | 145718070.706135 | | Add Field
2 | Polygon 2| 130008985.133028 | 143088521.051835
3 | Polygon 3| 173576597.728366 | 213607965.495163 MName: P
4 | Polygon 4| 17452820.811841 244588270.890141
5 | Polygon 5 5588340579302 | 334539299.253308 Type: Double —
Field Properties
Alias
Allow MULL Values =
Default Value
[ ok ][ conca |

(LI |

| nant

1 M E {0 out of 5 Selected)

nohman Diccahes |

Ok

Editor —start editing

Dr. Mokhtari Elhadj

Département d’Hydraulique, Faculté de Technologie, Université de M’sila

Page 40



Manuel d’utilisation : Les modeles d’érosion RUSLE et EPM a I’aide du logiciel ArcGIS

Editor ~

v
-
==

RAS Geormnetry = RAS Mappin

Start Editing

..L

[

This map contains data from more than one database or folder.
Please choose the layer or workspace to edit.

(| ‘@”El'u'_polygone

(| @mn_ﬂaw_ac\c.vat
(] @delimit_bv.vat
(] @extract_delil.uat
@ % Exutoire
(] @ﬁll_mnt.uat
| @ﬂaw_d.uat
@ <¥»LT05_20030712_B3.img.vat
@ <¥»LT05_20030712_B4.img.vat
| @mnt.tiﬁuat
(] @mnt_bu.uat
I,;i ‘@pente_polygon

3
(W} ‘@RasberT_redass

| R RasterT Streamil

n

Source

|4 D:\Erosion EPM 2020'Erosion EPM.adb
|l E:'Exemple MMNT
i e:exemple mnt)

Type

File Geodatabase
Shapefiles [ dBase Files
arcInfo Workspace

About editing and wor ces [ Ok ] [ Cancel
Introduire les valeurs de P
Table
- |- Bk O el x
pente_polygon_Dissolve
OBJECTID * Shape * gridcode Shape_Length Shape_Area P
1 | Pohygon 1 8363244 751677 145718070.706135 055
2 | Polygon 2| 13000885.133023 143088521.051835 06
3 | Pohlygon 3| 173576897723366 | 2136079654535163 0a
4 | Polygon 4| 17452820.611641 244585270.850141 09
5 | Pohlygon 5 9583340 579302 334635289 253306 1
3

Save editing — ok

Conversion tools — to raster - raster to polygon

Input: pente poly dissolve

Value: P

Output: Facteur P
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“ (=] E o
%, Polygon to Raster ':-.b-
Input Features Output Raster
| pente_polygon_Dissolve ﬂ Dataset
Value field
P - The output raster dataset

Output Raster Dataset to be created.

D:\Erosion EPM 2020%Erosion EPM.gdb\Feateur_P

When not saving to a

Cell assignment type (optional) geodatabase, specify tif
CELL_CENTER - for a TIFF file format, .img
Priority field {optional) for an ERDAS IMAGINE
NONE - file format, or no extension

Cellsize {optional) for an Esri Grid raster

fi t.
50 orma

Ok ] [ Cancel ] [Environmems...] [ < < Hide Help ] [ Tool Help

Low: 055

|

= O Reclass_pentel

Avec des classes

(=]

S rcateup)

<VALUE>

055 ‘
[10.55-06
[106-08
E0s-09
mos-1

= O Reclass_pentel
1
2
I
i
=5

= [0 Reclass_carte.img
|}
m?2

am]
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1.7. Facteur C

L’occupation des terres et la végétation sont en rapport avec d’autres facteurs tels que: la

topographie, la géologie, les sols, le climat et les caractéristiques hydrologiques. L’occupation

du sol, sauf dans les endroits éloignés, est en rapport direct avec les activités humaines. Les

activités qui ont la plus grande influence sur I’érosion des sols sont I’agriculture, 1’élevage, les

exploitations minicres, 1’abattage du bois, la construction de routes et 'urbanisation (White,

1986).

Les étapes de téléchargement :

1. Télécharger les cartes satellitaires

Le lien de site de téléchargement : https://earthexplorer.usgs.gov/

Il faut inscrire avant de commencer le téléchargement.

2. Comment télécharger les images OLI, LandSat, Radar, ou autres sur EarthExplorer

Le lien de vidéo : https://www.youtube.com/watch?v=fHgcC-ajgJI

3. Utilisation des cartes satellitaires :

Landsat-TM 5

NDVI=(PIR -R)/(PIR +R)
PIR :band4 R :band3
Landsat 8 :

PIR : band 5 R :band 4

[ LT05_L1TP_194034_20030721_2016120...
/| . LTO5_L1TP_194035_20030721_2016120...

10/04/2020 14:31
10/04/2020 14:31

Dossier de fichiers

Dossier de fichiers

| LTO5_LATP_194035_20030721_2016120...
LTO5_L1TP_194035_20030721_2016120...
[ LTO5_11TP_194035_20030721_2016120...
|| LTOS_L1TP_194035_20030721_2016120...
LTO5_L1TP_194035_20030721_2016120...
[ LTO5_11TP_194035_20020721_2016120...
|| LTOS_LATP_194035_200320721_2016120...
LTO5_L1TP_194035_20030721_2016120...
|2 LTO5_L1TP_194035_20020721_2016120...
|| LTOS5_LATP_194035_20020721_2016120...
LTO5_L1TP_194035_20030721_2016120...
|2 LTO5_L1TP_194035_20020721_2016120...
|| LTOS_1ATP_194035_20030721_2016120...

FM i rmm tar; amanae mnmas——s mea e e

05/12/2016 16:44
05/12/2016 16:44
2770572017 15:12
27/05/2017 15:12
05/12/2016 16:44
27/05/2017 15:28
27/05/2017 15:28
05/12/2016 16:44
27/05/2017 15:28
27/05/2017 15:28
05/12/2016 16:43
27/05/2017 15:28
27/05/2017 15:28

Document texte

Fichier Microsoft ...

Document XML
Fichier OWR

Fichier Microsoft ...

Document XML
Fichier OWR

Fichier Microsoft ...

Document XML
Fichier OWR

Fichier Microsoft ...

Document XML
Fichier OWR.

34 Ko
53374 Ko
1Ko
&394 Ko
53374 Ko
1Ko

7 668 Ko
53374 Ko
1Ko
8827 Ko
53374 Ko
1Ko

8 446 Ko
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Arc map — add - Image band 4 et band 3

=]\ -1 000 000 B P
2 % @EQ-[
IE‘@ J..ZH:& ; Labeling-%@@@ﬁl
essing = Characteristics = Parameters~ HMS = Utility~ & ':' Editor - - - Ef ';' RAS
swpsing-[O[B[B] g
1 x
' B
Add Data [
. Lookin:  |F5LT05 L1TP_195034 20030712 ~| € fr (3 | | 84| B v @
1N |j LTO5_L1TP_195034_20030712_20161205_01_T1_AMNG.bd |j LTO5_L1TP_195034_2003071
8L T05_L1TP_195034_20030712_20161205_01_T1_B1.TIF i LTO5_L1TP_195034_2003071
= TO5_L1TP_195034_20030712_20161205_01_T1_B2.TIF |j LTO5_L1TP_195034_2003071
LT05_L1TP_195034_20020712_20161205_01_T1_B3.TIF I REERR R E B i il
b TO5_11TP_195034_20030712_20161205_01_T1_B4.TIF |j LTO5_L1TP_195034_2003071
LTO5_L1TP_195034_20030712_20161205_01_T1_B5.TIF
TO5_L1TP_195034_20030712_20161205_01_T1_B&.TIF
LTO5_L1TP_195034_20030712_20161205_01_T1_B7.TIF
LTO5_L1TP_195034_20030712_20161205_01_T1_BQA.TIF
4| 1 | §
Name: LTO5_L1TP_195034 20030712_20151205_01 T1 B3.TIF;
Show of type: lDaIﬁsets, Layers and Results VI [ Cancel ]
Ouvrir
T ] Rasterl_reclass =
(]

= BV_polygone

EJ EA\Exemple MNT\LTO5_L1TP_195035_20030712_201612‘__
= LT05_L1TP_195035_20030712 20161205 01_T1_B3.T]

Value L3
High : 255

Low:0

= LT05_LiTP_195035 20030712 20161205 01_T1_B4.

Value
High: 255

Low:0

[ E\Exemple MNTY
=] Facteur P
<VALUE>
[1055-06
[J06-07
0.7 -08

Extraction de I’image pour le BV étudié B3 et B4

Spatial analyst tools- extraction- extract by mask

Input: image sat

Input feature mask data : BV_polygon

Output: LT05 Band03
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: Snapping-[O [® [O0 [

= & Spatial Analyst Tocls

%, Extract by Mask

(=@ =

| & Conditional

Input raster

Input raster or feature mask data

I LT0S_L1TP_195035_20030712_20161205 01_T1_B3.TIF

| BV_polygone
Output raster
E:\Exemple MNT\LTO5_20030712_B3.img

Input raster or
feature mask data

Input mask data defining
areas to extract.

It can be a raster or feature
dataset.

When the input mask data
is a raster. NoData cells on
the mask will be assigned
NoData values on the
output raster.

ok |

Cancel

| [Environments... | [ <<HideHdp | |

Tool Help

Ok

Band 3

E

& Density

& Distance

= & Extraction
#, Extract by Attributes
#., Extract by Circle
#%, Extract by Mask
#., Extract by Points
%, Extract by Polygon
‘\ Extract by Rectangle
%, Extract Multi Values to Points
#, Extract Values to Points
#, Sample

& Generalization

& Groundwater

& Hydrology

= & Interpolation
#, Iow
‘\ Kriging
#, Natural Neighbor
#,, Spline
& Spline with Barriers
#., Topo to Raster

=7
—8

[ Stream_feature

= O RasterT_reclass
O

= BV_palygone

= £ E\Exemple MNT,

= LT05_20030712_B3.im

Value
High: 140

Low:33

= O Facteur_ P
<VALUE>
[10.55-06
[106-07
107 -08
08 -09

0.1

m

Band 4

Spatial analyst tools- extraction- extract by mask

Input: image sat

Input feature mask data : BV_polygon
Output: LT05 Band04

- snapping -[O [ [0 [

A Gt by s’ + [ BT O A . BN N
Input raster “ | Output raster f
[LT05_L1TP_195035_20030712_20161205_01_TL_B4.TIF =] @

Input raster or feature mask data Ig:tg:‘ntm; t’::fe'” valuss
IE'V—p"Iyg"”E <] @ extracted from the input
Output raster raster.
E:\Exemple MNT\T0S_20030712_Bé.img @

[ ok |[ cancel |[Environments...| [ <<kiderelp | [ ToolHep

=] @ Spatial Analyst Tools

&, Conditional

& Density

& Distance

= & Extraction
#, Extract by Attributes
#., Extract by Circle
#, Bxtract by Mask
#., Extract by Points
“\ Extract by Pelygon
#., Extract by Rectangle
#, Extract Multi Values to Points
#., Extract Values to Points
#, Sample

& Generalization

& Groundwater

& Hydrology

[ & Interpolation
bW
#, Kriging
#., Natural Neighbor
4, Spline

5" Spline with Barriers
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Ok

—38

[ Stream_feature i

= O RasterT_reclass
|

=] BV_polygone _
Qa

= B35 E\Exemple MNTY
=] LT05_20030712_B4.imng

Value
High:137

m

Low:31

= [OJ LT05_20030712_B3.img
Value
High: 140

Low:33

= [ Facteur P
<VALUE>
[10.55-06

1.7.1. Correction et traitement des images satellitaires

1. télécharger une image Landsat 8 a partir du site Earth Explorer.
Une fois décompressée vous aurez un répertoire contenant une série de fichiers
3. Les images dont le nom se termine par B1 a B11 correspondent aux onze bandes du
satellite. Elles contiennent des valeurs de radiance. Pour le NDVI on utilise les bandes
4 (rouge) et 5 (proche infrarouge).
4. Les données nécessaires aux différentes corrections sont contenues dans le fichier dont
le nom se termine par MLT.
5. Pour le calcul du NDVI on utilise généralement une correction en TOA (Top-of-
Atmosphere) en réflectance.
6. Pour convertir les données d’une bande (radiances) en TOA réflectances on utilise la
méthode suivante:
gA’ =Mp*Qcal + Ap
u:

i

PA’ = réflectance TOA, non corrigée de 1’angle d’incidence solaire;

Mp = Facteur de redimensionnement multiplicatif spécifique a la bande a partir des métadonnées : REFLECTANCE_MULT _BAND x, ou
X est le numéro de bande.

Ap = Facteur de redimensionnement additif spécifique a la bande a partir des métadonnées : REFLECTANCE_ADD BAND x, ou X est le
numéro de bande.

Qcal = valeur fourni dans la bande X du pixel.

Pour avoir une correction de la réflectance en fonction de I’angle d’incidence solaire, on utilise la formule suivante:

PA = pA’/sin(theta_se)

Ou pA est la réflectance TOA corrigée de I’incidence solaire

theta_se= angle d’¢lévation du soleil au centre de 1’image, fourni dans les métadonnées : SUN_ELEVATION.

5. Calculer la correction atmosphérique de la Bande rouge (B4), nous aurons besoin des
deux valeurs correspondantes a cette bande: REFLECTANCE MULT BAND 4 et
REFLECTANCE ADD BAND 4 et la valeur d¢ SUN _ELEVATION pour la correction
finale.

6. Nous chargeons la bande n°4 dans ArcMap

7. On ouvre la calculatrice raster (a partir de la Toolbox Spatial Analyst Tools -> Map
Algebra -> Raster calculator)
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On rentre la formule de calcul suivante, qui correspond aux formules décrites plus haut avec
les valeurs obtenues du fichier de métadonnées:
((0.00002 * « LCO8_L1TP 194035 20170321 20170328 01 T1 B4.TIF»)-0.1)/0.42631886
Comme la calculatrice utilise des radians pour les fonctions trigonométriques, nous avons
calculé le sinus de 25.23417171 (0.426318) de manicre a simplifier la formule.

8. Une fois exécutée la commande, nous retrouvons une nouvelle image avec des valeurs
de réflectance au lieu de radiances.

9. Nous répétons 1’opération pour la bande 5.

10. Une fois les deux bandes corrigées en TOA, on calcule le NDVI avec la calculatrice
raster

Ouvrir le fichier MTL

] MNem Meodifié le Type Taille
=] LIUS_LLIF_183U535_AUUSUSLZ AUl 2., AIUSFAILT 1355 Uocument AML 1 Ko
L] LT05_11TP_195035_20030712_2016120...  27/05/201715:33  Fichier OVR 10 066 Ko

[[1[Z] LT05_L1TP_195035_20030712_2016120...  05/12/201616:25  Fichier Microsoft.. 54 400 Ko

[£] LT05_L1TP_195035_20030712_2016120...  27/05/201715:33  Document XML 1Ko
L] LT05_11TP 195035_20030712 2016120...  27/05/201715:33  Fichier OVR 5408 Ko
LT0S_L1TP_195035_20030712_2016120... 05/12/201616:25  Fichier Microsoft... 54 400 Ko
] LT05_L1TP_195035_20030712_2016120...  27/05/201715:33  Document XML 1Ko
L] LT05_[1TP 195035 20030712 2016120...  27/05/201715:33  Fichier OVR 9372 Ko
LT0S_L1TP_195035_20030712_2016120...  05/12/201616:25  Fichier Microsoft.. 108743 Ko
|| LT05_[1TP 195035 20030712 2016120... 05/12/201616:25  Document texte 15 Ko

[¥]_] LT05_11TP 195035 20030712 2016120...  05/12/201616:25  Document texte 8Ko| x ||—[ —\—
/] LT05_L1TP_195035_20030712_2016120...  05/12/201616:25  Fichier JPG 368 Ko L_
[ LT05_L1TP 195035_20030712_2016120...  05/12/201616:25  Document texte 214 Ko

REFLECTANCE_MULT_BAND_3 et REFLECTANCE_ADD_BAND_ 3 et la valeur de

SUN_ELEVATION

REFLECTANCE_MULT_BAND_4 et REFLECTANCE_ADD_BAND_ 4 et la valeur de

SUN_ELEVATION

REFLECTANCE MULT BAND 3
REFLECTANCE MULT EBAND 4
REFLECTANCE MULT BAND 5
REFLECTANCE MULT BAND 7

2.2T748BE—02
2. T7T533E—032
1l1.8c43E-03
2.287SE-03

REFLECTANCE ADD BAND 1 = —0.003818
REFLECTENCE ADD BAND 2 = —0.007915
REFLECTENCE ADD BAND 3 = —0.004824
REFLECTENCE ADD BAND 4 = —0.00749%

SUN AZIMUTH

= 112 .070537T 725

SO EIT.EWVATTON @ —
FELRFETH SO DISTOAONCE —

&l - F7S5S33FeDT3
1 . 0155915

La correction pour les deux bandes 3 et 4

Sun ¢élévation = 61.7533 =0.8089
((reflectance_multi band 3 * « LCO5__ B3.TIF»)+ reflectance_add band 3)/Sun

(SUN_ELEVATION)

((0.00274 * « LCOS5_B3»)-0.004824)/0.8089
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((0.00275 * « LCO5_B4»)-0.007499)/0.8089

Raster calculator - ((0.00274 * « LC0O5_B3»)-0.004824)/0.8089 - ok

’% Raster Calculator

(= [ ]

- -
Map Algebra expression Output raster
Layers and variables Conditional e The output raster resulting

<> LT05_20030712_B4.img on El from the Map Algebra

<»LT05_20030712_B3.img Pick expression.

<>Facheur_P Sethull

<>radassjenhe Math

Ols abs

<>Facbeur75 Exp

<>Facheur_L Eumin e

({0.00274 = "LT05_20030712_B3.img")-0,004824)/0,8089
Qutput raster

E:\Exemple MNT\LTO5_20030712_B3_cori.img @

OK ] [ Cancel ] [Environments.‘. ] [ << Hide Help ] [ Tool Help

Ok

& Groundwater
& Hydrology
(=) s Interpolation
., Iow
"\% Kriging
"\ Matural Meighbor
’f\ Spline
& Spline with Barriers|
#, Topo to Raster
"\ Topo to Raster by H
’f\ Trend
& Local
= & Map Algebra
ﬁ Raster Calculator
& Math
& Multivariate
& Neighborhood
& Overlay
& Raster Creation
= & Reclass
#, Lookup
#, Reclass by ASCILFil

"\ Reclass by Table

— 6
—17
—38
[ Stream_feature
= [ RasterT_reclass
[
= BV _polygone

= B3 E\Exemple MNT,

SR ] L T05_20030712_B3_coriimg

Value
High: 0.468261

Low : 0105818

= [J LT05_20030712_B4.img
Value
High:137

Low:31

= [ LT05_20030712_B3.img
Value
High: 140
.

]

Raster calculator - ((0.00275 * « LCo5_B4»)-0.007499)/0.8089

#., Raster Calculator [ [ E [
Map Algebra expressian Output raster
Layers and variables Cenditional J= The output raster rasulting
<> LT05_20030712_B3_corlimg con El from the Map Algebra
<>1T05_20030712_B4.img pick expression.
<1 T05_20030712_B3.ima Sethlul
<>Facteur_P Math
> redass_pente abs
15 .
<>Facteur_5 Sl Semin Sg
({0.00275 = "LT05_20030712_B4.img’}-0.007493) /0, 8089
Qutput raster
E:\Exemple MNTLT05_20030712_B4_corri.img @
ok || concel | [Envionments...|[ <<rideHdp | [ ToolHep

&y Groundwater
& Hydrology
= & Interpolation
#, Iow
g\ Kriging
#, Natural Neighbor
#, Spline
57 Spline with Barriers
#, Topo to Raster
#., Topo to Raster by File
#, Trend
&y Local
= & Map Algebra
# Raster Calculator
& Math
& Multivariate
& Neighborhood
& Overlay
&y Raster Creation
= & Reclass
#., Lookup
#., Reclass by ASCI File

Ok
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[0 Stream_feature

= [ RasterT_reclass
O

= BV_polygone

= £ E\Exemple MNT,

= LT05 20030712 B4 corriimg

Value
High : 0.456485

Low : 009611594

= [0 LT05_20030712_B3_coriimg
Value
High : 0468261

Low: 0105818

= [0 LT05_20030712_B4.img
Value
High:137

m._ |

Calcul NDVI

NDVI= band4-band3/band4+band3

pour Landsat TM5

NDVI= band5-band4/band5+band4 pour landsat LCOS8

%, Raster Calculator

[o]@m] =

Map Algebra expression

Qutput raster

Layers and variables Cenditional = | The output raster resulting
<L T05_20030712_B4_corri.img Con E from the Map Algebra
<>1T05_20030712_B3_cori.img Pick expression.
<> 1T05_20030712_B4.img sethul
<1 T05_20030712_B3.img Math
<> Facteur_P Abs
<>redass)ente Exp
Qs cun 2
('LT05_20030712_B4_corriimg” - "LTO5_20030712_B3_coriimg") / (LT0D5_20030712_B4_corriimg” +
"LT05_20030712_B3_cori.img”)

Output raster
E:\Exemple MNTINDVI_20030712.img @
oK ] [ Cancel ] [Enwonmems.‘. l [ << Hide Help ] [ Tool Help

& Groundwater
& Hydrology
= & Interpolation
#, W
‘\ Kriging
‘\ Natural Meighbor
., Spline
5 Spline with Barriers
#,, Topo to Raster
‘\ Topo to Raster by File
#, Trend
& Local
= & Map Algebra
#, Raster Calculator
B Math
& Multivariate
& Neighborhood
& Owerlay
& Raster Creation
= & Reclass
., Lookup
#, Reclass by ASCII File
#., Reclass by Table
#,_Reclassifuc

Ok

= B E\Exemple MNT\
= NDVI_20030712.img
Value

| JHigh : 0.438139]
-
Low:-0.21715
= [0 LT05_20030712_B4_corriimg

Value
High : 0.456485

Low:0,0061194

= [0 LT05_20030712 B3_coriimg
Value
High : 0.468261

Low :0.105818

= O LT05_20030712_B4.img
Value
High:137
|

=

Pour calculer le facteur C

Les valeurs NDVI<0 devient 0
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Con("NDVI 20030712.img" < 0,0,"NDVI 20030712.img")

5, Raster Calculator [==] = ] &5 Groundwater
& Hydrology
Map Algebra expression m Output raster m £ & Interpelation
<, IDW
Layers and variables - Conditional - The output raster resulting ., Kriging
< NDVI_20030712.img EI E E] E Con (=] from the Map Algebra “, Matural Neighbor
<> LT05_20030712_B4_corri.img pick expression. “ Spline
<> To5_20030712_B3_cori.img E] sethiull & Spline with Barriers
<> LT05_20030712_84.img Math #, Topo to Raster
<> LT05_20030712_B3.img Abs “%,, Topo to Raster by File
> Facteur P . 5, Trend
<> redass_pente 2 i 2 & Local
= & Map Algebra
Con(NDVI_20030712.img” < 0,0, NOVI_20030712.img") # Raster Calculator
& Math
s Multivariate
Cutput raster + Neighborhood
E:\Exemple MNT\NDVI_20030712_C.img [é] .\ Overlay
B Raster Creation
- N =) B Reclass
#, Lookup
oK | [ cancel | [Environments... | [ <<Hiderelp | [ ToolHelp ] . Reclass by ASCI File
—_ #%, Reclass by Table
‘ | r %, Reclassify
A . Rescale by Function

Ok

—5
—6
—7
—8
[ Stream_feature
= [0 RasterT_reclass
O
=] EV_polygone

m. |

= £ E\Exemple MNT',
=] MNDVI_20030712_C.img

Value
M High: 0438139

Low:0

= O NDVI_20030712.img
Value
W High: 0438139

-
Low:-0.21715

Afin d’estimer les valeurs du facteur C dans la région d’étude, on a utilisé la régression
entre deux valeurs extrémes. Ces valeurs sont tirées du diagramme expérimental représenté

dans la figure (6.16 (a)) (Gitas et al, 2009).

~
\ a) b) |14
08

\ . = 111186 - 20976 + 0.9944

R*=05575
06 s

\ .
a2

\ 0 T T T
o 0 0.2 0.4 06 0.8 1

0 02 04 0& 08 1 NDVI
NOWVI \ Y,

a) Diagramme expérimental d’estimation du facteur C de Gitas et al, (2009), b) relation

entre le facteur « C » et le NDVI.
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La droite de régression trouvée est :
facteur C = 1.1119*(NDVI) - 2.0976*(NDVI) + 0.9944

11 existe deuxiéme formule de C en fonction de NDVI

(—an NV
c=e B—-NDVI

Avec a=2 et Beta=1

., Raster Calculator =@ % | & Groundwater
n m & Hydrology
Map Algebra expression Qutput raster = & Interpolation
“, IDW
Layers and variables - Float - The output raster resulting #, Kriging
<> NDVI_20030712_C.img ‘E| Int from the Map Algebra #, Matural Neighbor
<> NDVI_20030712.img L B EB Ln El expression. #, Spline
<> T05_20030712_B4_corriimg Log10 | | & Spline with Barrier:
<>LW57200307127E37cDr|.\mg Log2 ‘\ Topo to Raster
{>T05_20030712_B4.img Mod #,, Topo to Raster by
<> T05_20030712_B3.img Power #, Trend
> Facteur P - RoundDown @ & Local
= & Map Algebra
1.1119*Power (NDVI_20030712_C.img",2) - 2.0976*(NDVI_20030712_C.img") +0.9934 #, Raster Calculator
& Math
& Multivariate
Output raster & Neighborhood
E:\Exemple MNT \Facteur_C @ & Overlay
& Raster Creation
- - = & Reclass
K\ Lockup
oK ] [ Cancel ] [Eﬂvirunmerﬂs‘.. ] [ << Hide Help ] [ Tool Help *‘\ Reclass by ASCIFi
= e —— — j\ Re(lass.hyTah\a
Ok
[=]
= B3 E\Exemple MNTY
=
Value B
™ High: 09944 =

Low : 0288806

= O NDVI20030712_C.img
Value
M High: 0438133

|
Low:0

= 0] NDVI20030712img
Value
M High: 0438139

|
Low:-0.21715

= O LT05_20030712_B4_corri.img

Value
High : 0.456485
|

1.8. Facteur d’érodibilité K

L’érodibilité d’un sol se traduit par la résistance inhérente au détachement et au transport des
particules par ’eau. Les paramétres intrinseques du sol (stabilité structurale, crolte de
battance, état dispersé, matiére organique, texture) contribuent largement a influencer la
sensibilité des sols a 1’érosion (Roose et Sarrailh, 1990). Le facteur K est fonction de la
‘texture, la teneur du sol en matiére organique, et la perméabilité du sol. Ces données pour le
bassin versant du Fiherenana ont ét¢ extraites a partir des échantillons de sols décrits dans la
notice de la carte de sols au 1/ 100 000ieme. Les pourcentages de matieére organique

(MO), de méme que I’indice ¢ (perméabilité du sol) et I’indice b (indice de structure du sol),
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n’étant pas fournis pour I’ensemble des échantillons, la méthode de Wischmeier et Smith

proposée en 1978 (Equation 6.4) n’a pu étre appliquée dans le cadre de cette étude.

P 21« MMM« 107 % (12 —a) + 3.25% (b — 2) + 2.5(c — 3)

100

Ou M est calculé par la formule :

M = (% limon) x (100 — % argile).

a : est le pourcentage de matiére organique.

b : est le code de la structure.

c : est le code de la perméabilité.

Télécharger les parametres de facteur K a partir de site suivant :

https://soilgrids.org/#!/?layer=ORCDRC M sI2 250mé&vector=1

vidéo d’utilisation de site : https:// www.youtube.com/watch?v=0Qda8TObnQaA

Pour les b et ¢ utiliser :

b : est le code de la perméabilité.

¢ : est le code de la structure.

1 Matiéres organiques (a) la carte de MO en gr/kg en divise sur 10 pour MO en %

= [ pente_polygon
[
= M_Organic
Value

“Low:03

=] ORCD
Value
High : 64

Low:9

= sructure_C
3
14

= [0 permeab_b
=3
=4

= [0 composite_c

RGE

I Red: Band 1

m. |
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2. Sable

=

= Sund_5
Value

l High : 47

"Low:29

= O Clay_5
Value

l High: 33

Low:21

= O Silt5
Value
High : 40

Low:31

= O Fcateur_P
<VALUE=
055
055 -06
[J]06-08
mo0s-09

3. Argile

CowW : £5

= Clay_5

= O Silt.5
Value
High : 40

Low:31

= [ Fecateur_ P
<VALUE>
055
[10.55-068
[J06-0.8
[mos-09
mog-1
[ Reclass_pentel
= £ E\Exemple MN

o 1 Decl oy

4. Limon (Silte)

S 8|3

El Silt_5
Value

l

“Low:31

F [ Fcateur_P
<VALUE>
055
[ 0.55-06
[]06-08
Hog-08
mos-1
# [0 Reclass_pentel
] Es\Exemple MNT
i [ Reclass_carte.img
F [ Facteur_C

Value
P High: 0.9944

Low : 0288806

H [ Facteur P
=VALUE=
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M est calculé par la formule :

M = (% limon) x (100 — % argile).

-

“\% Raster Calculator

Map Algebra expression

Layers and variables
<rMO_S
<>Sund_5
<>C|ay_5
rsilt s
<>Ft3teur_P
<>Redassgentel
<>Redass_mrte.img

>

1

(2le)la) () lemli=] o]
alafle] ()2 = ]l]
alalla) (o)
o)l ]l

“Silt_5"* (100 - "Clay_5"

Qutput raster

D \Erosion EPM 2020'Erasion EPM. gdbM_pource

Conditional
Con
Pick
Setiull

Math

[ »

=)

-

Map Alge
expressic

The Map Alg
expression y
run.

The express
composed b
the inputs, v
operators, a
use. You cal
eXpression g
the buttons
help you cre

« The Ll
variab
identi

ok || cancel

] [Environments... ] [ << Hide Help ]

[

Tool Help

s T

O
= [ pente_polygon

|
se[@

Value
High : 3003

Low : 2240

= O MO0S5
Value
High: 28

Low:11

= [ Sund_5
Value
High: 47

Low: 29

= [ Clay_5

m. |

b : est le code de la perméabilité.
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100+
an
80
HEAVY CLAK
"’ \
[ e R e L
2 ? N
5] cLAY \
= 50 SILTY
GLAY s CAIPA:\',
40
CLAs\l‘LPDAH £|. CLAY LOAM
30
SANDY
\ CLAY Loam
SILT LOAM 3 LOAM sn|mnv LoAM
sieT 4 SIL'I'Vl SAND Lso.n%v 1s.AIND
Y | | | I l 1
4] 10 20 30 40 50 60 70 80 80 100
% Sand
Code de perméabilité
r’r\% Reclassify = |[Bl] 2 hi
[Sund_o = = . | pn
Redass feld Qutput raster
Value | L
Redassification The output reclassified N
raster.
Old values Hew values - |
29-47 3 L The output will always be UIF
4 NoData NoData | of integer type. d
I Delete Entries ;:
[Reverse New Values ] [ Precision... ] E
Output raster i
D:\Erosion EPM 2020'Erosion EPM.gdb\Redass_Sundi i
[ Change missing values to NoData (optional) i i
[ (0]4 ] [ Cancel ] [En\rironments... ] [ << Hide Help ] [ Tool Help :
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IECNE

=] Reclass_Sundl
3

= [ M
Value
High : 3003

Low : 2240

= O MO5
Value
High: 28

Low:11

= [ Sund_5
Value
High: 47

Low: 29

= O Clay_5s
Value
Hinh - 33

‘% Reclassify

[=[@=] 9

Input raster

| »

| Clay_5
Redass field

Value
Redassification

Old values
21-28

New values

3 @

28-33

NoData

5
MoData

QOutput raster

Delete Entries

[Reverse New values | | Predsion...

=

D:'\Erosion EPM 2020\Erosion EPM.gdb'\Redass_Clay1

& -

Qutput raster

The output reclassified
raster.

The output will always be
of integer type._

o ]

%

] [Enwonnenis. ] [ << Hide Help ]

[ Tooltep |

Contents

c8 =

T x

= Reclass_Clayl
[ E

4

=] Reclass_Sundl
[

= M

Value
High : 3003

Low: 2240

= O MOoSs
Value
High: 28

Low:11

5 [ Sund 5
Value
High : 47

Low: 29

Dr. Mokhtari Elhadj

Département d’Hydraulique, Faculté de Technologie, Université de M’sila

Page 56



Manuel d’utilisation : Les modeles d’érosion RUSLE et EPM a I’aide du logiciel ArcGIS

"%, Composite Bands

(== =

Input Rasters

<" »Redass_Clayl
< »Redass_sund1

GIE)

Output Raster

D:'\Erosion EPM 2020\Erosion EPM.gdb\Redass_Clay1_CompositeBands

G

Output Raster

The name, location and
format for the raster
dataset you are creating.
MMake sure that it can
support the necessary bit-
depth.

m

VWhen storing the raster
dataset in a file format, you
need to specify the file
extension:

_bil—Esri BIL

_bip—Esri BIF
_bmp—BMP

_bsg—Esri BSQ
.dat—EMNVI DAT =

Cancel

] [Environments... ] [ = <« Hide Help ]

[ Toolhelp |

f Contents

1S 8|

(| -
@
RGE
M Red: Band_l
[ Green: Band_2 H
M Blue: Band_2
= [ Reclass_Clayl
[ E
14
= [ Reclass_Sundl
[
=20 M

Value
High : 3003

Low: 2240

= O MO5
Value
High : 28

Low:1l

=

‘t\ Raster to Polygen

(M| = ]

Input raster

| Reclass_Clayl_CompaositeBands
Field {optional)

Value
Cutput polygon features

D:\Erosion EPM 2020\Erosion EPM.gdb'code_permeab

Simplify polygone (optional)

-

Output polygon
features

The output feature class
that will contain the
converted polygons.

Cancel

] [Environmems... ] [ << Hide Help ]

[

Tool Help
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==

=) [ D:\Erosien EPM 2020'Erosion EPM.gdb
= code_permeab
O
= O pente_polygen_Dissolve
|
= O pente_polygen
[
= [0 Reclass_Clayl_CempositeBands
RGE
I Red: Band_l
[ Green: Band_2
M Blue: Band_2
= [0 Reclass_Clayl
3
4
= [ Reclass_Sundl
[k
=2 0M

Value
High: 3003

Low : 2240

m. |

‘5“ Dissclve

=1E

-

Input Features

»

I code_permeab
Output Feature Class

D:\Erosion EPM 2020'\Erosion EPM.gdb\code_perm_b
Dissolve_Field(s) (optional)

m

[ oBIECTID

[ 1d

gridcode

[7] shape_Length
[ shape_area

Selectal | [ unselectal

Statistics Field(s) {optional)

Add Field

-

Dissolve_Field(s)
(optional)

The field or fields on which
to aggregate features.

The Add Field button,
which is used only in
MuodelBuilder, allows you
to add expected fields so
you can complete the
dialog box and continue to
build your model.

O

] [ Cancel

] [Erwircnments... ] ’ << Hide Help ]

[

Tool Help

Fr L1 BV _peygerTe

O
|3 D:\Erosion EPM 2020\Eresion EPM.gdb

- o
[

= code_permeab

O

= [0 pente_polygon_Dissclve

|

= [0 pente_polygon

O

= [ Reclass_Clayl_CompositeBands
RGB

I Red: Band_1l

[ Green: Band_2

M EBlue: Band_2

= [ Reclass_Clayl

3

14

= [0 Reclass_Sundl

(g

=20 M

Value

m
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I i

»
#., Polygen to Raster

| = 52

Input Features

I code_perm_b

Value field

gridcode
Output Raster Dataset

D:\Erosion EPM 2020\Erosion EPM.gdb\permeab_b
Cell assignment type {optional)

CELL_CENTER
Priority field (optional)

MNOMNE
Cellsize {optional)

0.0014

—

-

Qutput Raster
Dataset

The output raster dataset
to be created.

When not saving to a
geodatabase, specify tif
for a TIFF file format, .img
for an ERDAS IMAGIMNE
file farmat, or no extension
for an Esri Grid raster
format.

| [Environments... | | <<Hidetep |

ToolHelp |

ntents

A=

permeab_k
[
4
composite_c
RGE
M Fed: Band 1
I Green: Band_2
M Elue: Band_ 2
reclass_cay_c
[WE
14
[J Reclass_Clayl_CompositeBands
RGE
M Fed: Band_l
[ Green: Band_2
M Elue: Band_ 2
[J Reclass_Clayl
3
14
[J Reclass_Sundl
[
Om

Value

[ High : 3003
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Code structure C

100 =
a0
30
HEAVY CLAY

70

60
> 4
5 cLaY N
= %0 sILTY

CLAY SANDY
40 CLAY
CLAE;LTLEA“ CLAY LDAM
30
SANDY
CLAY LOAM
20 :
ST |‘_mu LOAM SANDY LDAM
1 SILT 3 2Jl """ =2 Loamy 1
4 SILTY SAND AND  ganp
0 i ! ! 1 f \
0 10 20 30 40 50 60 70 80 90 100
% Sand

Code Structure basée sur la texture

e

#,, Reclassify =B &
[Sund_s i [ == P & | pn
Readass ficld Output raster

Value -
Redassification The output reclassified M
raster.
Old values New values -
I : T Classify... . i
1 ﬁgé“: i ;t ||_ The output will always be UIF
oData oData - ;
of integer type. i
E ra
Delete Entries o
La
[Reverse New Values ] [ Predision... ] E
o
QOutput raster
D:\Erosion EPM 2020'Erosion EPM.gdb\Redass_Sund1 i
[ Change missing values to NoData {optional) i d
’ Ok ] ’ Cancel ] [Environmenis... ] [ << Hide Help ] ’ Tool Help :
Dr. Mokhtari Elhadj Département d’Hydraulique, Faculté de Technologie, Université de M’sila Page 60



Manuel d’utilisation : Les modeles d’érosion RUSLE et EPM a I’aide du logiciel ArcGIS

IECEE

[EQr) e

= O MOS5
Value
High: 28

Low:11

= O Sund_5
Value

IHigh:fﬂ'

Low: 29

= O Clay_5s
Value
Hinh - 33

#, Reclassify

Input raster

| Clay_5
Redass field

Value

Redassification

Output raster g

The output reclassified
raster.

The output will always be
of integer type.

New values -
G
e )
Output raster
D:\Erosion EPM 2020\Erosion EPM.gdblredass_cay_c Iﬁl - -
[ o | [ cancel | [Environments... | [ <<Hiderelp | [ TeolHelp |
Of Contents X
G 8|
=] reclass_cay_c -
4
=] code b
i
/a2
= O Reclass_Clayl_CompositeBands
RGE
[ Red: Band_l
[ Green: Band_2
W Blue: Band_2
= O Reclass_Clayl
3
4
= O Reclass_Sundl
[
=2O0Mm
Value
High : 3003
Low : 2240
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’5% Composite Bands

[=[E=] =

Input Rasters

oredass_cay_c
<"»Redass_Sund1

[« 3] [x] [+ @)

Qutput Raster

D:\Erosion EPM 2020\Erosion EPM. gdb\composite_c

B

-

Qutput Raster

The name, location and
format for the raster
dataset you are creating.
Make sure that it can
support the necessary bit-
depth.

1

When storing the raster
dataset in a file format, you
need to specify the file
extension:

s _bil—Esri BIL

s _bip—Esri BIP
s _bmp—BMP

e bsg—Esri BSQ
o _dat—ENVI DAT 1

ok |[ cancel

| [Envirorments.... | [ <<HideHelp |

[ TodHep |

Of Contents

1S 8| =

> o -

RGB
I Fed: Bandl
[ Green: Band_2

[
4
=] code_b
|}
/|2
= O Reclass_Clayl_CompositeBands
RGE
M Red: Band_1
[ Green: Band_2
M Blue: Band_2
= O Reclass_Clayl
3
14
= [ Reclass_Sundl
[
=O0m

Vil

M Blue: Band_2
2 reclass_cay_c

r

‘t\ Raster to Polygon

E T

Input raster

| composite_c

Field {optional)

Value
Output polygon features

D:\Erosion EPM 2020\Erosion EPM.gdbpolyg_c

Simplify polygons (optional)

-

Output polygon
features

The output feature class
that will contain the
converted polygons.

ok || cancel |[Environments... | [ <<Hdetelp |

l

Tooltelp |
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e Of Contents

= O BV_polygone -
O
E L@ D:\Erosion EPM 2020\Erosion EPM.gdb

=Y o]
=

= [0 code_perm_b
[

= [0 code_permeab
[

= O pente_polygon_Dissolve
=

= O pente_polygon
|

= permeab_b
/|3
.4

=] composite_c

RGB

M Red: Band_1
I Green: Band_2
M EBlue: Band_2

= reclass_cay_c
[

m. |

'& Dissolve

(=] = -y

Input Features

»

| polyg_c
Output Feature Class
D:\Erosion EPM 2020'Erosion EPM.gdb\polyg_c_Dissalve

Dissolve_Field(s) (optional)

m

] oBIECTID

[ 1d

gridcode

] shape_Length
] shape_area

selectal || unselectal

Statistics Field(s) (optional)

Add Field

-

Dissolve_Field(s)
(optional)

The field or fields on which
to aggregate features.

The Add Field button,
which is used only in
MadelBuilder, allows you
to add expected fields so
you can complete the
dialog box and continue to
build your model.

CK

] ’ Cancel

] ’Environments... ] [ << Hide Help ]

[

Tool Help
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BT

ISE

OTITETTTS

= [ BV_polygone

|3 D:\Erosion EPM 2020\Erosion EPM.gdb

= polyg_c_Dissolve
=
= [ polyg_e
= O code_perm_b
= O code_permeab
= O pente_polygon_Dissohve
= [ pente_polygon

= O permeab_b

=] composite_c

| -

O

wm |

Os0s:0

o

O

[
4

RGB
M Red: Band_1
I Green: Band_2

- Dame 7

I =
“\ Polygon to Raster =B 3
Input Features Output Raster
I polyg_c_Dissolve LI @ Dataset
Value field
gridcode - The output raster dataset

QOutput Raster Dataset
D:\Erosion EPM 2020'Erosion EPM.gdb\sructure_C
Cell assignment type (optional)
CELL_CENTER
Priority field {optional)
MNOME
Cellsize (optional)
160

-

to be created.

When not saving to a
geodatabase, specify _tif
for a TIFF file format, .img
for an ERDAS IMAGINE
file format, or no extension
for an Esri Grid raster
format.

Ok

] [ Cancel

] [Environments... ] [ < < Hide Help ]

’ Tool Help
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Of Contents 1 x
= -~
= [ pente_pclygon
O
= sructure_C
3
ma
= O permeab_b
w3
4
= O composite_c
RGB
M Red: Band_l
[ Green: Band_2
W Blue: Band_2
= [ reclass_cay_c
w3
4
= [0 Reclass_Clayl_CompositeBands
RGB
M Red: Band_l
[ Green: Band_2

||

Facteur K
K 2.1« M1 %1074 % (12 —a) +3.25*(b—2) +2.5(c — 3)
100
‘{% Raster Calculator EIE‘Q
Map Algebra expression i Dutput raster i
Om i 1 The output raster resulting
< code_permeab_b from the Map Algebra
<> permeabi_composite 3 |§| expression.
<>CIay_caI55jer e |
rstruct_C
<>com|:uo_struc_c
<>C|ay_dasse =
n | 1 | L - I
(2.1 *Power{"™17%,1.14) *0.0001 * (12 - "ORCM%%.tf7) + 3.25 * ("struct_C" - 2) + 2.5 * ("code_permeab_b" - 3}) *
0.01
Output raster
D:\Erosion EPM 2020'Erosion EPM.gdb\Erodibilite_K. @
Ok ] ’ Cancel ] [Environments... ] [ << Hide Help ] ’ Tool Help I
|
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TTITENTS

> &

1

Fac_K
Value

| _JHigh : 0.269803]

-
Low: 01158424

[0 M_Crganic
WValue

High:6.4
Low: 09

[0 ORCD
Value
High : 64

Low:9

[ sructure_C
3

m

9. Erosion A

La carte du risque érosif est déterminée en multipliant les couches de résolution représentant les

paramétres de RUSLE en format matriciel.

A=RxKxLSxCxP

‘t\ Raster Calculator

= @] %

Map Algebra expression

<>sit_s

<> Frateur_P

<> Redass_pentel

<> Redass_carte.img

<> Facteur_C

<> Facteur_P

¥ NDVI_20030712_C.img
<> NDVI_20030712.img

- Conditional

II@IBEI$

fﬁD.I@Bin -

4

Output raster

"R * Fac_K" *"LS" * "Facteur_C" * "Facteur_P"

D:'\Erosion EPM 2020\Erosion EPM. gdb\Erosion_A @

-

Output raster

The output raster resulting
from the Map Algebra
expression.

Ok ] [ Cancel ] ’En\rironments... ] [ << Hide Help ]

[ ToolHelp
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Fontents R

A=

Erosion_A -

Value
M High:283.231

Low: 0.140306 EI

[ Fac_K
Value
. High : 0.269803

-
Low: 0.118424

[0 M_Organic
Value
High : 6.4

Low: 0.9

O ORCD
Value

3 x

38

Erosion_A -
T/km/an
014-20
120,01 - 50
[150.01 - 100
[9100.01 - 200 H|
20001 - 283.23
[ Fac K
Value
[ High: 0.269803

-
Low:0.118424

[J M_Organic
Value
High: 6.4

Low:09

[ ORCD

Value
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