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(http:/ /www.qgis.org) Start QGIS, the first time it

should look like Fig. Figure 2:
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Select all the layers (Ctrl+a) Fig.[3]
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Figure 1:

Figure 3:

Open some vector layers from QGIS sample data

set Fig.

The layers displayed should look like Fig.[4]
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Figure 4: Figure 7:

Zoom to all layers extents... Fig. 5] Result... Fig.[§
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Figure 8:

Result after zooming to all layers Fig.[6]

Open the plugin menu Fig.[9]
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Figure 9:

Add the Overview frame (View->Panels-
>Overview). Set the first layer in the overview frame
Fig.[7] It should look like this Fig.
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QGis Plugin Manager

Filter
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Add Delimited Text Layer
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© CopyrightLabel 1
1 &) braws copyright information
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Figure 10:

Select those plugins Fig.

QGIS Plugin Manager
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Figure 11:

Some new menus have appeared! Fig.
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Figure 12:

Maximizing QGIS makes more icons appearing...

Fig.[T3]
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Figure 13:

Drag the new menus below to make them glue to
a second level of toolbars... Fig.
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Figure 14:

QUANTUM GIS GRASS PLUGIN

Open a GRASS raster layer by clicking on the fifth
button from the left of Fig.

" TEIKITEELL
Figure 15:

This is the contextual menu that opens, select the
Map name as “elevation.10m” Fig.

Select GRASS Raster Layer

Gisdbase L’201112057Trainingj\ Browse... |

Location |spearfish60 =)
Mapset | PERMANENT =
Map name | elevation.10m v

[ concel (oK

Figure 16:

This is the result of loading the GRASS Raster
Layer Fig.[17]




GRASS-Tutorials

Ver. 2, December 2011

Nma RRPPFLuUR DARARANAQ
AN AR AAEE RO «SOE ® ¢

Layers Cl |

Overview

58823079,491367050:610779.21,492634950 §§) Coorinale: | 5062044914306 | Scale (19646806201 | (§) @ Render £psGiscs (@

Figure 17:

Very similarly with other types of data, add the
layer to overview Fig. ??
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Result Fig.
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Figure 19:

Add a GRASS Vector Layer by selecting the
fourth Icon from the left Fig. 20]

Ny AR ANOD
Figure 20:

This is the contextual menu that opens, select
the Map name as “streams” and the layer name as
“1_Line” Fig. @
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Select GRASS Vector Layer

Gisdbase |111209_Training_BDf| [ Browse... J

Location |spearfish60 &
Mapset | PERMANENT &)
Map name [streams ™=

Layer |1_line ‘I

el | (B

Figure 21:

This is the streams vector layer, open the proper-
ties by a right-click on the name Fig.
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Figure 22:

The Properties box looks like this, and select the
“change” button to open a color selection dialog box.
Change the color to a common Blue and apply Fig.

Fig. 24

Layer Properties - streams 1
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Select Color
Basic colors

4

Custom colors

'Add to Custom Colors

Figure 24:

Select the seventh button from the left (the red
pen) to start GRASS vector editing module Fig. 25|

GRASS Edit
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Category 422 Layer |1 v

Figure 25:

The Edit GRASS Vector dialog box can only be
opened when a vector is selected in the main QGIS
window Fig.[26

GRASS Edit
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Figure 26:

Select the “moving vertex” button (5th from the
left) and move the red cross on the map Fig.[27]
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GRASS Edit
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Figure 27:

The result should look like this (Fig. 27). The
last button in the vector edit toolbar will commit the
modifications to the vector layer, rebuild it and exit
(emphasis on the modified area) Fig.[28]

Figure 28:

Show streams to overview and zoom in the fol-
lowing area as in Fig. 29|
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Figure 29:

Set GRASS plugin environment for processing...
Open the GRASS Spearfish sample dataset (check
GRASS GIS website to download it) Fig.
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Figure 30:

Following this, select the 7th icon from the left
on the GRASS toolbar (with the hammer). This will
open the GRASS processing tool as shown (mostly)
in the next three pages. This GRASS tool is a thin rep-
resentation of the GRASS GIS capacities, but it will
serve the purpose of this introduction. It comes with
a browser of the GRASS mapset used. It also acts as
a data management interface. Fig.

GRASS Tools: spearfish60/PERMANENT

Modules Tree Modules List | Browser
% Q00
¥ |l PERMANENT
» [ raster
» [ region
v [ vector
[ user1

Figure 31:

The browser has the capacity to expand header
information and metadata pertaining to the layer se-

lected Fig.

‘GRASS Tools: spearfish60/PERMANENT
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Figure 32:
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The GRASS modules available are listed in the
next two pages. More are being ported everyday,
The actual number of GRASS GIS modules exceeds
400, you can see that there is still some work to do,
and the community of volunteers are working on it

Fig. @ Fig. @l

GRASS Tools: spearfish60/PERMANENT

Modules Tree | Modules List | Browser

Filter

& v.overlay.or
* O > @ icermen
+ O =+ 0 v.overlay.and
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- v.overlay.not
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. v.overlay.xor
+ 0> O s
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et 4 =p e Veategorysum
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- o 7y vredassiie
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Yo g FE = g Vredassatr
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vinregion

Create new vector with current region extent

v.mkgrid.region

Create grid in current region
55 Erestetariomz2Dy/3D vectorpolns
A+ vperturb £
+4+* Random location perturbations of vector points ‘ ‘
S oy A vka
e +%* Randomly partition points into test/train sets
|17 o o voutlier

4 " Remove outliers from vector point data

44 o (o vhdl

Convex hull

Figure 33:

D@ GRASS Tools: spearfish60/PERMANENT

Modules Tree | Modules List | Browser

Filter |
. > . rdrain
Trace a flow through an elevation model
3 r.shaded.relief
. oo i “ Create shaded map

Q @ @r.slope.aspe(t.slope
Create slope raster from DEM (digital elevation model)
Q e rslope.aspect.aspect

Create aspect raster from DEM (digital elevation model)

. > %Lparam.s(ale
% Extracts terrain parameters from DEM
g W &€ rtexture
w0, + =2 ’;’ Create raster images with textural features from raster (Firsts...
S W A rtexture.bis
& v =P DL C:eute rosterwith texbial featires From raster (secorid seriei.. H

rlos
. g aLinrorsightrasleranalysis

= [ rgrowdistance
[l Create raster of distance to features ininput layer
r.walk.coord
Generate raster of cumulative cost of moving between locations, based on elevation and
Friction s rasters and i i i
r.walk.vect
Generate raster of cumulative cost of moving between locations, based on elevation and
Friction input rasters and starting point(s) vector
= r.cump
P4 :

Ll
L

cells to unig gories
1 > r.grow
] Create raster with contiguous areas grown by one cell

1 / / r.thin
/" Thin nozero cells that denote line features
- rwatershed
Watershed Analysis

Figure 34:

GRASS PLUGIN PROCESSING

Let us create some bulffers... Search for buffer in the
filter box of the modules tab. Two types of buffering
modules appear, raster and vector, select the vector
type. It should looks like this. Choose 500 meters
buffer size Fig.[35]
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GRASS Tools: spearfish60/PERMANENT

Modules Tree | Modules List | Browser ~ + & |~ = &

Module: v.buffer

Options | Output | Manual

Name of input vector map

\ streams 1 ( streams@PERMANENT 1 line) 2 \

Buffer distance along major axis in map units
[s00 J

Name for output vector map

buff500_streams| ]

Run View output [utlose. |

> GRASS Tools: spearfish60/PERMANENT

Modules Tree  Modules List  Browser | ~ =+ & | ~ =+ &
Module: v.buffer

Options | Output | Manual
22 isles built

Attaching islands...
Attaching centroids...

Number of nodes: 231
Number of primitives: 231
Number of points: ©
Number of lines: @

Number of boundaries: 230
Number of centroids: 1
Number of areas: 22
Number of isles: 22

Number of areas without centreid: 21
Successfully finished 51

100%

| Run | | View output | | Close |

Figure 35:

Processing is going on... Fig.

GRASS Tools: spearfish60/PERMANENT

Modules Tree | ModulesList | Browser ~ + &  ~ =+ &
Module: v.buffer
Options | Output | Manual

v.buffer input=streams@PERMANENT type=line layer=1 distance=500 &
output=buff500_streams

Buffering lines...

Building topology for vector map ...
Registering primitives...

104 primitives registered

8619 vertices registered

Number of nodes: 104

Number of primitives: 104

Number of points: @

Number of lines: @

Number of boundaries: 104

Number of centroids: @

100%

| Run | | View output | | Close |

Figure 36:

Finishing the processing Fig. [37]
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Figure 37:

Press the view output button, the result should

look like this Fig.

Quantum GIS 1.7.1-Wroclaw
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" @ & sreams1

v & i elevation.10m

580054.51 491358257 610675.00.492041224 ) Coorinate 595797.4926000 Scale (1379250476 | ) @ Render e7564320 (@)

Figure 38:

Now create another buffer from streams but this

time at 100 meters... Like this Fig.

Quantum GIS 1.7.1-Wroclaw
lmEd s RRPPPAUER 2QIAARRAALRA PO v W
NN AWNAXKOEI DO «F0Y P aTm SRR

Layers s
* & 8 bumoo sweams 1
=]

v @ @ bursoo sueams 1
=]
v & & sweams1

v & i elevation.10m

Figure 39:

Now we are going to subtract the 100m buffer
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to the 500m buffer, because we want to exclude the

streams and its proximity from our area of selection.
Find this module! Fig. [40|

GRASS Tools: spearfish60/PERMANENT

Modules Tree | Modules List | Browser | O + O =+ @ |

Module: v.overlay.not

Options | Output | Manual

Name of input vector map (A)

[ buff500_streams 1 ( buff500_streams@PERMANENT 1 area )

Name of input vector map (B)

{bufﬁoo_streams 1 ( buff100_streams@PERMANENT 1 area) ‘.\

Name For output vector map
\buFEEOO_1 00_sub_streams \

View output | close |

Figure 40:

Processing the overlay with boolean operator
“NOT” Fig. [A]

GRASS Tools: spearfish60/PERMANENT

Modules Tree | Modules List | Browser | O + O =+

Module: v.overlay.not

Options ‘ Output| Manual

v.overlay ainput=buff500_streams@PERMANENT atype=area alayer=1 A
binput=buff100_streams@PERMANENT btype=area blayer=1
output=buff500_100_sub_streams operator=not

Copying vector objects from vector map ... =
Collecting input attributes...

! batabase connection not defined for layer 1
Copying vector objects from vector map ...
Collecting input attributes...

! batabase connection not defined for layer 1
Building partial topology...
Building topology for vector map ...

Registering primitives...

454 primitives registered

| Run View output | close

Figure 41:

Result is discarding all under 100m from the
streams, and all above 500 meters from the streams.

Fig. A2]
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Quantum GIS 1.7.1-Wroclaw
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Layers 28
7 @ @ bums00_100_sub_...

=]
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586004 814913562 37 -610875.00492641224 ) Coorinate: 595644 4520854 Scale (18379250478 | ) @ Renver_cpscizs @ |

Figure 42:

Process an aspect map from the elevation map

GRASS Tools: spearfish60/PERMANENT

Modules Tree | Modules List Browser | @ + |

Module: r.slope.aspect.aspect

Options | Output | Manual

Name of elevation raster map

i | elevation.10m ( elevation.10m@PERMANENT) )

=)

Name For output aspect raster map

[aspect

View output

Close

Figure 43:

Processing... Fig. [#4]

Modules Tree | ModulesList | Browser | @ -+ 3

Module: rslope.aspect.aspect

Options | Output | Manual

| t

aspect=_aspect

Aspect raster map complete
Successfully finished

L viewoupie

[ Close |

[ close

Figure 44:

Result Fig.
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overview
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Figure 45:
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GRASS Development Team
http: //grass. osgeo. org
grass-web@lists.osgeo.org
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Starter Manual to GRASS GIS

GRASS Original

GRASS Development Team

Introduction

This screenshot is GRASS GIS running on Ubuntu, it
does seamlessly in MacOSX and Windows too.Fig.

Figure 1: GRASS on Ubuntu

Starting GRASS GIS: Select Spearfish60 Location
by a click on “Enter GRASS":Fig.2]

Welcome ko GRASS GIS

V0

W GIS|

Welcome to GRASS GIS 6.4.1
The world's leading open source GIS

Select an existing project location and mapset
or define a new location

" GIS Data Directory: [/home/student/GRASSDATA

Choose project location and mapset Manage
Project location Accessible mapsets Define new location
(projection/coordinate system) (directories of GIS files)

PERMANENT

“ Browse |

| Location wizard |

Create new mapset
in selected location

| Create mapset |

Rename/delete selected
mapset or location

| Rename mapset |

| stakGRASSL | Qut | [ Help |

Figure 2: Welcome Screen

At this point it should (somewhat) look this way:

Fig.
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GRASS GIS Layer Manager

d s BB %%0BLR 2@

" oisplay 1 | Trx

@ % elevation. 10M@PERMANENT

Map layers| Command console | Searchmodule

Figure 3: GIS Manager

Some more GRASS GUI information is found in
Appendix A2}

Load the elevation.10m layer by clicking on the
raster display button (fifth button from left):Fig.

FIFEE LT T 2%

Figure 4: Basic Display

Once selected, the main GRASS GUI will have a
new layer like one of these in Fig. 5]

- [ K elevation. 10m@PERMANENT I .

Figure 5:

By selecting the new layer, you will be given a
contextual menu below:Fig. [f]

e d.rast [display, raster]

 Displays user-specified raster map in the active graphics frame.

_ Required | selection | Nullcells | Optional | X
Name of raster map to be displayed: (map=name)
elevation. 10m@PERMANENT &l

| cose | [ apply | [0k

"|[d.rast -0 map=elevation. 1om@PERMANENT

Figure 6:
Then add a vector using the 7th icon from the left.
Fig.[7]
@ astd BBNNMRGL

Figure 7:

Add a stream layer (blue color) and a road layer
(brown color). Below is the example for the streams

Fig.

10
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d.vect [display, vector]

@ Displays user-specified vector map in the active graphics frame.

Required rSelectiun/ Colors rLines rsymbols rLahels rOptiunal | i

[ Get colors from map table column (of form RRR:GGG:BBB) (a)

0 R_andnm colors according to category number (or layer number if 'layer=-1'is ©
given)

["] colorize polygons according to z height [#4]

Line color: (color=string)

Claicea ot

Area fillcolor:

% ["] Transparent

Name of color definition column (For use with -a flag):

(Fcolor=string)

(rgb_column=name)

_Close | sepy | | ok |

d.vect map=streams@PERMANENT type=point,area,face,centroid,line,boundary color=blue

Figure 8:

Result should look like this (somehow):Fig. El

600241.74; 4917472.15 Coordinates = | & Render
r—

Figure 9:

DEM MANIPULATIONS

Remove the vector layers from the display, and the
annotations too. Display only an elevation map as in
Fig.[I0]
GRASS GIS Map Display: 1 - Location: spearfish60
o s [{ee¢ PPl B @B [miw]

~ -
k4

602147.95; 4927996.58 Coordinates = & Render
—

Figure 10: Display a DEM
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Compute slope and aspect

Raster/Terrain Analysis/Slope and Aspect. Fig. [T1]

GRASS GIS Map Display: 1 - Location: spearfish60

605960.38; 4927969.73

| Coordinates = | | & Render

Figure 11: Slope

Compute a shaded relief map ( in Raster/Ter-
rain Analysis/Shaded Relief). The Shaded Relief
map should be like this when a elevation.10m map
is overlaid to it with 0.5 opacity (right-click on eleva-
tion.10m layer and change opacity level): Fig.

604349.49; 4927942.88

| Coordinates =

Figure 12: Shaded Relief

Watershed Basin Analysis Program

Raster/Hydrologic modeling/Watershed Analysis.
Fill in the Elevation input map with “elevation.10m”.
The minimum size of an exterior watershed basin
should be 5000 cells. Fill up output names for
all the output maps available (i.e. “_cells_nbr”,
“_drain_dir”, “_basins”, “_streams”, “_half_basins”,
“_visual”, “_LS”, “_S").

Output should state the following:

SECTION 1a (of 6): Initiating Memory.

SECTION 1b (of 6): Determining Offmap Flow.

SECTION 2: A * Search.

SECTION 3: Accumulating Surface Flow.

SECTION 4: Length Slope determination.
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SECTION 5: Watershed determination.
SECTION 6: Closing Maps.
Output of “_basins” should look like this:Fig.

GRASS GIS Map Display: 1 - Location: spearfish60

(® g e \ED@ PP s & L (g8 [

605181.78; 4927996.58 | coordinates ] | & Render

Figure 13: Generated Basins

Output of “_streams” should look like this:
Fig. [14) compare it with the vector map “streams”.

GRASS GIS Map Display: 1 - Location: spearfish60

(® g e \ED@ PP s & L (g B[]

-

11
\‘(ﬁ / rr/{‘\%
. e

i o Y N

S

e
-~
—,

599382.61; 4927969.73 | coordinates ] | & Render

Figure 14: Generated streams

Relaunch with various values instead of 5000
cells, i.e. 2000 and 10000. Compare by vectorizing
the streams generated. Vectorization follows these
steps:
1-Raster/Transform Features/Thin
2-File/Map Type Conversion/Raster to Vector Map
3-Vector/Develop Vector Map/Create or Rebuild
Topology (optional)

Stream Pollution Monitoring Station site
identification

Assuming a Wood Processing Factory is requesting
permit to setup a new processing plant in the coun-

try side. It is remote from major mapped streams
(598713.35(E) 4920069.15(N)), the local council gave

ISSN unknown

you a notice to assess the path of some minor efflu-
ents that may be draining to the major stream from
the future factory, and especially their meeting point
coordinates where the council will establish an auto-
matic monitoring station. Use Raster/Terrain Anal-
ysis/Least Cost Route Or Flow, your output should
look like this: Fig.

e - l=¢2PRAR8 & X ke

=

o~

603000.60; 4926847.75

/\Lf\

[Coordinates 3] [@Render |
|

Figure 15:

What is the location (Easting,Northing) of the
generated stream crossing the mapped stream where
it is proposed to install a monitoring station?

GRASS GIS Habitat Analysis

Introduction

http:/ /www.udel.edu/johnmack/frec682 /682proj2.html

This course is available online under the course
name “FREC 682 Spatial Analysis”. This material
is a modified version to accommodate with GRASS
6.4.1+.

In this session, the features needed are the fol-
lowing essentially (look in RASTER from the main
interface): The BUFFERING Module: Raster/Cre-
ate buffers Fig.[16 The MAP CALCULATOR Module:
Raster/Map Calculator Fig.

r.buffer [raster, buffer]

i|;, Createsaraster map layer showing buffer zones
¥ surrounding cells that contain non-NULL category values.

l/ Required y’ Optional | command output | b=

(input=name) |
il 184

't Name of input raster map:

(output=name) |
184]

E Name For output raster map:

[multiple] Distance zone(s): (distances=float) |

| close | [Lmwn | | copy |

[ Add created map(s) into layer tree

Close dialog on finish

[r.buffer

Figure 16: BUFFERING
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—_—

GRASS GIS Raster Map Calculator

Operators Operands
Name For new raster map to create

7 Insert existing raster map

Insert mapeale Function

Expression

Load Save Help | [ Run || close

& Add created raster map into layer tree

Figure 17: MAP CALCULATOR

Additional modules for the later part of the lab
Query map with mouse: In the Map display win-

dow, look for: Fig.

Figure 18: Query Map with mouse

NULL values:
Raster/Develop raster Map/Manage Null values
CLUMP:
Raster/Transform features/Clump
STATISTICS:
Raster /Reports & Statistics /General statistics
R2V:
File/Map type Conversions/Raster to vector
Vector Build:
Vector/Develop Map/Create or Rebuild Topology
Vector Export:
File/Export/Vector map/Common export formats
Start New Display Window:
In the main GRASS GUI look for: Fig.

L

Figure 19: Launch New Display

Erase Display: In the Map display window, look
for: Fig.

Figure 20: Erase Display Icon

Redraw map: In the Map display window, look
for: Fig.

Figure 21: Redraw Icon

ISSN unknown

Habitat Preservation Mission

The pickled strumpet (Trollopensus bibulosa) has re-
cently been added to the Endangered Species List,
and the Fish and Wildlife Service is identifying likely
habitat areas in the Spearfish area for protection from
development. They have constructed the following
habitat scoring system based on the species observed
habitat preferences:

Habitat Scoring System (from Fish and
Wildlife Service)

Map number Environmental conditions Score to be
given
1. within 500 meters of streams slope <=5 degrees

+2 points and within 500 meters of streams
where slope >5 degrees +5 points

within 500 meters of a road -5 points
coniferous forest +4 points

mixed forest +1 point

S

northern exposure (aspect from NW to NE) +3
points

6. western or eastern exposure (SW to NW or SE
to NE) +1 point

7. 1200-1400 meters elevation +2 points
8. 1400-1600 meters elevation +4 points

9. over 1600 meters elevation +2 points

Use rbuffer (.=> Create buffers) and r.mapcalc
(..=> Map calculator) to create an aggregate habitat
score map of the entire area, summing all the partial
scores as defined above. (hint: you have to convert
all null values of buffer output maps into zero val-
ues) When finished with numbers 1 to 10 above, sum
all the maps in a map that you may call scoreindiv-
sum. Then identify suitable habitat areas by convert-
ing to zeroes all cells with overall habitat scores be-
low 9, and all cells within 100 meters of a road (hint:
you have to make a new buffer map here, and re-
move its null values for calculations). Make a final
scoring map that you may call scorefinal and change
0 values to NULL (..=>Manage null values) for next
laboratory part.

Process Scoring Maps

In the processing of number 1 and 2, please use the
Map Calculator with an input following an ’if state-
ment’. The structure goes this way:

if (condition, action_if_true, action_if_not_true)
In the case of a map application use it this way:

if (MapA==valuel, score_valuel, score_value2)

13



GRASS-Tutorials

Ver. 2, December 2011

Since one may want to give two input maps together,
a double if statement can be formulated this way:
A practical example for number 1:

if (stream_buff_500==2,if (slope=5,2,0),0)

In case one wants to select a range of values (inclu-
sive or exclusive), use of OR and AND is necessary.
Query to check aspect map (..=>Query with mouse),
East=1 and North=+90 degrees.

Practical examples for 7a and 7b:

7a) if (aspect<225 && aspect>135, 1, 0)
7b) if(aspect<45 || aspect>314 && aspect!=0, 1, 0)

Example 7b has an added constraint “&& aspect [=0"
because aspect value 0 means no aspect was calcu-
lated (usually out of data boundary in the image).

This Set of instructions shows how GRASS GIS
does the reclassification work under scripting mode.
This is useful when you need to reuse the same set
of GIS manipulations/models several times on dif-
ferent or new datasets.

Scoring Script
Map number Environmental conditions Score to be
given:

1) within 500 meters of streams where slope

<=5 degrees: +2 points and within 500 meters of
streams where slope >5 degrees: +5 points

r.buffer input=streams output=streams500
distances=500 units=meters --overwrite

r.null map=streams500 null=0

r.mapcalc scorel="if (streams500>=1,if (
slope<=5,2,5),0)"

2) within 500 meters of a road: -5 points

r.buffer input=roads output=_broads500
distances=500 units=meters --overwrite

r.null map=_broads500 null=0

r.mapcalc score2="float (if (
_broads500>=1,-5.0,0))"

3) coniferous forest: +4 points
r.mapcalc score3="if (vegcover==3,4,0)"
4) mixed forest: +1 point
r.mapcalc score4="if (vegcover==5,1,0)"

5) northern exposure (aspect from NW to NE):
+3 points

r.mapcalc scoreb="if (aspect<=135.0 && aspect>=45.0
&& aspect != 0,3,0)"

ISSN unknown

6) western or eastern exposure (SW to NW or SE
to NE): +1 point

r.mapcalc score61="if (aspect<45.0 ||
aspect>314.0,1,0)"

r.mapcalc score62="if (aspect<225.0 &&
aspect>135.0,1,0)"

7) 1200-1400 meters elevation: +2 points

r.mapcalc score7="if (elevation.10m<1400
&% elevation.10m>1200,2,0)"

8) 1400-1600 meters elevation: +4 points

r.mapcalc score8="if (elevation.10m<1600
&% elevation.10m>=1400,4,0)"

9) over 1600 meters elevation: +2 points

r.mapcalc score9="if (elevation.10m>=1600,2,0)"

Finalizing

r.buffer input=roads output=roads100
distances=100 units=meters --overwrite

r.null map=roads100 null=0
r.mapcalc score_temp="float(scorel+score2+score3+
score4+scoreb+scoreb6l+score62+score7+

score8+score9)"

r.mapcalc score_final="if(score_temp>9,1,null())"

r.mapcalc score_final_clean="if (score_final==1&&_br100==0,1,nt

GRASS GIS Map Display: 1 - Location: spearfish60

[ Coordinates

) & Render

603382.96; 4927889.18

Figure 22: Scoring Map before masking (ref as
score_temp above)
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Clumping Suitable Areas

WARNING: This part of the Laboratory involves the
use of the command line (command prompt).

What is “clumping”? Recategorizes data in a
raster map layer by grouping cells that form physi-
cally discrete areas into unique categories.

Now find the discrete areas (clumps) of aggre-
gated habitat scores. Run r.clump (.=>Clump Small
Areas) on the “class” map to give each clump its
own category number. You may call the output
“class_clumped”.

r.clump input=score_final_clean
output=score_clumped

Display your newly clumped map “score_clumped”.

It should somewhat look like this one:Fig.

GRASS GIS Map Display: 1 - Location: spearfish60

e — , xR e& ® 0% QN g | B
T e AP LLRLL &

' & [2Dview| -

2

=~

7] & Render

[ Coordinates

(606389.94; 4927942 88

Figure 23: Clumped map

Since this species is most viable in larger clumps,
extract the clumps greater than 50 hectares to a sepa-
rate map. You may use the command line for reclas-
sification by area threshold to select area superior to
50 hectares:

r.reclass.area input=score_clumped
output=habitat_area greater=50

Output “habitat_area” at this level should be sim-
ilar to this one:Fig. @
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GRASS GIS Map Display: 1 - Location: spearfish60

@ & [2Dview|~

AN
qﬁ’ oy

[599328.91; 4927942.88 | Coordinates ) © Render ||

Figure 24: Selected Habitat Areas

Export Shapefile

Since the users work in vector GIS, we are going to
convert the results in vector format and export them
from GRASS GIS to shapefile.

r.to.vect -s --overwrite input=habitat_area
output=habitat_area feature=area

Vectorize the habitat_area map you just pro-
duced (File/Map type conversion/raster to vector)
and check that you have effectively created a poly-
gon vector map by displaying your vector using ran-
dom colors.Fig.

GRASS GIS Map Display: 1 - Location: spearfish60

[501691.54; 4927996.58

Figure 25: Vector Export

Export this selected habitat vector file along with
the “roads” and “streams” vector files into shapefile.
Please be sure that you export the same type of vec-
tors (areas for “habitat_area” and lines for “roads” and
“streams”). Display and query them using Quantum
GIS.

v.out.ogr -c input=habitat_area type=area
dsn=QGISDATA layer=1 format=ESRI_Shapefile
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v.out.ogr input=roads type=line dsn=QGISDATA
layer=1 format=ESRI_Shapefile

v.out.ogr input=streams type=line dsn=QGISDATA
layer=1 format=ESRI_Shapefile

Additional processing.....

The pickled strumpet is quite intolerant of edge
disturbances, so you would like to weight interior ar-
eas of the habitat clumps more highly than edge ar-
eas. Create interior 100-meter-interval buffers within
the large habitat clumps, where interior pixels within
100 meters of a clump edge have a weight of 1, inte-
rior pixels 100-200 meters from a clump edge have
a weight of 2, interior pixels 200-300 meters from a
clump edge have a weight of 3, etc., and pixels out-
side the largest clumps have a weight of zero.

Use r.mapcalc to multiply the aggregate habitat
score map by these interior buffer weights. Now run
r.volume on this buffer-weighted habitat score map to
obtain the sum and average of each clump s cell habi-
tat scores. Use awk to create reclass rules files, then
use r.reclass to map the largest clumps by sum and
average habitat scores. Which clump has the highest
weighted total habitat score? Which has the highest
weighted average habitat score? Use r.grow to cre-
ate a map of clump edges only (subtracting the input
map from the output map). Use the edge map to in-
dex the perimeter of each of the major clumps. Cal-
culate the compactness (area divided by perimeter
squared) of each clump. Map the largest clumps by
compactness. Create a jazzy display script to demon-
strate your procedures and explain your findings.
(See))

A script for some parts of the Lab is in Appendix
B

ISSN unknown
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Remote sensing

Import

Download from GLCF website a satellite image of
Landsat 7 ETM+ covering your country, or area of in-
terest. In this case it is p092r084 from year 2010 and
Julian day 26, it is in the South-East Australia. We

took a small geographical sample by this gdal shell
script:

#Uncompress the tarball
tar xvf LE70920842010026ASN00.tar.gz
cd LE70920842010026ASN00/

#subset all Landsat 7 bands
for file in *.TIF
do gdalwarp -te 452274 -3855746 476447
-3839082 $file new$file
#remove quietly the $file
rm -f $file
done

Start GRASS GIS. On opening, click on “Location
Wizard”, set your Location name, press “Next”, then
click on the third option “Read projection and datum
terms for a georeferenced data file” button and select
one of the Landsat TIF files. Then agree to all until
completion.

Figure 26: Start GRASS GIS

On launching the module, type in “landsat” or
whatever name you created and load your landsat
images into it.
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Define new GRASS Location

Define GRASS Database and Location Name l

GIs Data Directory: [/home/student/GRASSDATA ] [ Browse |

Project Location: |Landsat? |

=

LocationTitle: |An example of Landsat 7 processing |

<wec | R (e

Figure 27: Set up the new Location name

Once setup from georeferenced file, launch
GRASS GIS from this new Location called “landsat”.

Identify with band number corresponding to
which spectrum band, especially Red and Near-
InfraRed spectra.

Once GRASS is loaded, import in GRASS GIS us-
ing r.in.gdal (File / import raster data / Common im-

port formats).
Settings
Load settings: | 3| save |
Source type
_) File @ Directory () Database () Protocol
Source name
Directory: | /home/yann/RSDATA/LTp092r084_2010026 | [ Browse

Format: | GeoTIFF

List of GDAL layers

a

Layer  Layer name Name For GRASS map

@1 newl71092084_08420100126_B10.TIF newl71092084_08420100126_B10
2 newl71092084_08420100126_B20.TIF newL71092084_08420100126_620
@3 newl71092084_08420100126_B30.TIF newl71092084_08420100126_B30
@4 newl71092084_08420100126_B40.TIF newl71092084_08420100126_B40
5 newl71092084_08420100126_BSO.TIF newL71092084_08420100126_B50
6 newlL71092084_08420100126_B61.TIF newL71092084_08420100126_B61
4 @7  newl72092084_08420100126_B62.TIF newl72092084_08420100126_B62
=8 newL72092084_08420100126_B70.TIF newL72092084_08420100126_B70
&9 newL72092084_08420100126_B80.TIF newL72092084_08420100126_B8O0

options

(] Keep band numbers instead of usingband color names

(7] Extend location extents based on new dataset

(] Force Lat/Lon maps to fit into geographic coordinates (S0N,S; 180EW)
(] override projection (use location's projection)

(] Allow output files to overwrite existing files

& Add imported layers into layer tree

|Command dialog| | Import | | cancel |

Figure 28: import with rin.gdal

Change the coloring of the bands R=3, G=2 and
B=1 according to r.landsat.rgb:

(@ Performs auto-balancing of colors for LANDSAT images.

Required | Optional | command output | 4B
LANDSAT red channel: = (red=string)

! |newl.71092084_08420100126_B30@PERMANENT =)
LANDSAT green channel: (green=string)

| newL71092084_08420100126_B20@PERMANENT =]

LANDSAT blue channel:

(blue=string)
|newL71092084_08420100126_B10@PERMANENT i)

close | [ R | | copy

i.landsat.rgb red=newl71092084_08420100126_B30@PERMANENT green=newL7109'|

Figure 29: Change RGB color table for Landsat

Load a RGB combination of band 4,3,2 by clicking
the 8th button from the left near to th raster loading
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button, select there the RGB map.

d.rgb [display, raster, RGB]

. Displays three user-specified raster maps as red, green,and F
A blue overlays in the active graphics frame.

- / Required r Optional I TP}
3 Name of raster map to be used for 'red": (red=name) §
 |[newlL71092084_08420100126_B30@PERMANENT L= 1

1 Name of raster map to be used for "green’: (green=name) 1
| newL71092084_08420100126_B20@PERMANENT |E9) 1

-1 Name of raster map to be used for 'blue’: (bluej_name) _
| newl.71092084_08420100126_B10@PERMANENT L=

| cose | [ aApply | (oK

‘d.rgb red=newL71092084_08420100126_B30@PERMANENT green-

Figure 30: Load a RGB band combination

Display the map (real color composite)

GRASS GIS Map Display: 1 - Location: Landsat?

Y

466048.79;-3842442.94

Figure 31: Display the RGB real colour composite

Change the coloring of the bands according to
this (False Colour Composite).

Llandsat.rgb [raster, imagery, colors]

{ Performs auto-balancing of colors for LANDSAT images.

I Required | Optional | Command output | rx
LANDSAT red channel: = (red=string)
|newL.71092084_08420100126_B40@PERMANENT i)

LANDSAT green channel: - (green=string)

|newL.71092084_08420100126_B30@PERMANENT [l

LANDSAT blue channel:

N (blue=string)
[newL71092084_08420100126_B20@ PERMANENT =]

Close | [*J | copy

ilandsat.rgb red=newl71092084_08420100126_B4AO@PERMANENT green=newL7109’|

Figure 32: Load NIR-R-B colour combination)

Display the map of the false color composite
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GRASS GIS Map Display: 1 - Location: Landsat?

Figure 33: Display the RGB FCC

Classification

Create a group and subgroup with band 1-5.

\t Creates, edits, and lists groups and subgroups of imagery files.

4 Required PrinE; Optional r Command output } R

] Remove selected files from specified group ()
[] verbose module output (verbose)
[] Quiet module output (quiet) [

Name of imagery sub-group:

(subgroup=string)
7

[multiple] Name of raster map(s) to includeingroup:  (input=name)
[NENT,nEWLﬂ0920547084201001267550@PERMANENH&J

‘ Close ~ Run | Copy

|i.group group=L7 subgroup=L7 input=newlL71092084_08420100126_B10¢#

Figure 34: Create image group and subgroup

Create a signature file.

Lcluster [imagery, classification, signatures]

. Generates spectral signatures for land cover types inanimage using a clustering
@ algorithm. The resulting signature file is used as input for i.maxlik, to generate an
* Unsupervised image classification.

 Required r Settings T optional T Command output \ arx
Name of input imagery group: - (group=name)
| L7@PERMANENT iz

Name of input imagery subgroup:
(L7 =

(subgroup=name)

Name For output file containing re (sigfile=name)
[dlass 17 sig \

Initial number of classes (valid range 1-255): (classes=integer)

i | close | (R | | copy
= -

i cluster group=L i

7 sigile=class_L7_sigel 5

Figure 35: Create initial class statistics signature file

See the convergence happening...
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> i.cluster [imagery, classification, signatures] 4

. Generates spectral signatures for land cover types in an image using a clustering
@ algorithm. The resulting signature file is used as input For i.maxlik, to generate an
unsupervised image classification.

Required | Settings | Optional © Command output ThX

(Wed Dec 7 11:17:21 2011)

i.cluster group=L7@PERMANENT subgroup=L7 sigfile=class L7 sig classes=15
Reading raster maps...

Tteration @1: convergence 80.49% (s elapsed, Os left)
Iteration @2: convergence 76.74% (s elapsed, Os left)
Iteration 03: convergence 82.60% (s elapsed, Os left)
Iteration ©4: convergence 91.15% (s elapsed, Os left)
Iteration onvergence 93.37% (0s elapsed, Os left)
Iteration @6: convergence 94.81% (s elapsed, Os left)
Iteration O7: convergence 95.36% (s elapsed, Os left)
Iteration @8: convergence 95.30% (s elapsed, Os left)
Iteration onvergence 95.57% (s elapsed, Os left)
Iteration 10: convergence 95.36% (s elapsed, Os left)
Tteration 11: convergence 95.92% (s elapsed, Os left)
Iteration 12: convergence 96.40% (s elapsed, Os left)
Iteration 13: convergence 96.77% (s elapsed, Os left)
Iteration 14: convergence 96.79% (s elapsed, Os left)
Iteration onvergence 96.79% (s elapsed, Os left)
Iteration 16: convergence 97.36% (s elapsed, Os left)
Iteration 17: convergence 97.69% (s elapsed, Os left)
Iteration 18: convergence 98.17% (s elapsed, ©s left)
1.cluster complete. File <class L7 sig> created.

(Wed Dec 7 11:17:21 2011) Command finished (O sec)

\7 Clearoutput | | saveoutput | ' Abortcommand

((cose | (REM [ conv |

\i.(lusLer group=L7@PERMANENT subgroup=L7 sigfile=class_L7_sigclasses=15

Figure 36: Convergence of statistics

Run the Maximum Likelihood clustering classifi-
cation.

imaxlik [imagery, elassification, MLC]

. Classifies the cell spectral reflectances in imagery data.
Classification s based on the spectral signature information
generated by either i.cluster, i.class, or i.gensig.

” Required r Optional r Command output \ T x F

Name of inputimagery group: (group=name)
L7@PERMANENT |

Name of inputimagery subgroup: (subgroup=name)
L7 -
Name of file containing signatures:

class_L7_sig

(sigfile=name)

Name for raster map holding classification results: (class=name)

[class_L7] [+

| close | Run | | copy

& Add created map(s) into layer tree

[ Close dialog on finish

[i.maxlik group=L7@PERMANENT subgroup=L7 sigfile=class_L7_sig class="’

Figure 37: Create initial class statistics signature file

Display the result of unsupervised classification

GRASS GIS Map Display: 1 - Location: Landsat?

G leE4¢+PPrRRR
9. A (5

ES [ @& |[0view]~

471207.43;-3839410.28 | Coordinates

Figure 38: Display classification result

Map Algebra

Using r.mapcalc, calculate the difference vegetation
index (dvi), the Normalized dvi (ndvi) and the soil-
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adjusted vegetation index (savi). Then calculate
some uncorrected Albedo and the temperature.

1. dvi=(NIR-RED)
ndvi=dvi/(NIR+RED)
savi=((1+0.5)*dvi)/(NIR+RED+0.5)

L

Albedo=0.293*BLUE + 0.274*GREEN +
0.233*RED + 0.156*NIR + 0.033*band5
+0.011*band?

5. temperature=1282.71 / (log ((666.09 / (band6))
+1.0))

Observe cities, roads, irrigation canals, rivers,
wetlands, agricultural lands, forests and barren ar-
eas with each and all of these images, find out what
defines best each land use.
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3D Visualization

i futo: ™ clar ™ Draw

Feawre:  ManFeares  — | Decorstons

o | cer | cos

View: # oye +, center +, fy none —

The N-Visualization tool in GRASS GIS takes care of B =
3D display of GIS data. Identify the 3 N-VIZ buttons Nl =
in the GRASS GIS GUI. Click on the Left Side button. ;

This will launch NVIZ.
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Figure 39: Find out the 3 NVIZ buttons Figure 42: Load a raster

In the Surface Panel, click on the NEW but-
ton,select NEW MAP.
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Figure 43: Select New Map
Figure 40: NVIZ Display
This will load a mapset locator, select permanent,
Open the Panel and detach it. then in the coverage browser select elevation.10m.
Hide Panels j’”g — sep
: topography
Raster surfaces MAPSETS New Mag. \ New Constant
Vector Lines/aD Palygans = | Sloeem
Wector Points so000m
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Figure 44: Select elevation.10m
Figure 41: NVIZ panel detached
Accept for each open dialog. The raster will be
Load a Raster by clicking on Raster surfaces loaded.
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Figure 45: Load elevation.10m

Close the Surface Panel and Open the Vector

Panel.
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Figure 46: Open Vector Panel

Select NEW. This will open the mapset browser
again, choose PERMANENT, select streams cover-

age.
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Figure 47: Load Streams vector layer

Accept and click the button called DRAW CUR-

RENT.

ISSN unknown

o pam g e
e o = o
osurs:_anpestres | scomors
o | e | can

View: & eye  conter iy none

LooK
H nere
|

center
5 Ef | et | zexay T
[fos7iae | oo | top

| cancel
s i} = |
Reser

T i T =T
perspective [400 twist 10

Vestor Lines Pane!
Cument:  stoans@PERMANENT  New |  Delste

] Lo watn
Eit « Diplay it

Veet.Z

- # Display on surtace(s): oo

1
B clovation 10n@PERMANENT ||

e curen|

Figure 48: Draw Streams Layer

Close the vector panel and open the color panel
from the main panel.
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Figure 49: Open color panel

Select your color and CLOSE the color panel.
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Figure 50: Select your color

Drag the directional ball-point to the Upper-left,

closer to the center. Increase Height exaggeration to
3.0.
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Figure 51: Change the z-exaggeration and camera

settings
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Appendix A: Overview of Grass GUI

Overview of the available commands in the mod-

Import raster data
Import vector data
Import 3D raster data

Export raster map
Exportvector map

ort 3D raster maps
Export database table

Link external formats

Manage maps and volumes
Map type conv s

NVIZ (requires Tel/Tk)
NVIZ (non-interacti

Bearing/d
Postscript plot

cript
Exit GUI

er Vector Imagery Volum
Region
GRASS working environment
Map projections
Manage add-ons extensions
Preference
Volumes Databa
Develop volume:
3D Mask
Volume calculator
Cros: ion
Groundwater modeling
Interpolate volume from points

Report and Statistics

GRASS help
GUI help

About GRASS GIS

Vector Imag Volumes Databas Imagery Volumes Database Help
Develop images and groups
Manage colors
yimage or raster

Query with attributes Ortho photo rectification (requires Xterm)

Query with coordinate(s)
y sharpening

Buffer vectors

Lidar analysis

Linear referencing

N

Overlay vector maps

Change attributes

Generate points

Update area attributes from r
Update point attributes from areas.
update point attributes from raster

Reports and statistic

or Imag
op raster map

Manage colors

Query raster maps

Buffer rasters
Closest points
Mask
Raster map calculator
Neighborhood analy

erlay rasters
Solar radiance and sha
Terrain analy
Transform features
Hydrologi eling
Groundwater modeling
Landscape structure mo
Landscape patch analysi
wildfire modeling

ange category values and labels
Concentric circles
Generate random cells
Generate surfac

att ntour lines

Interpolat: rfac

Report and stat

Figure 54: GRASS Menus (3/3)
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Appendix B: GRASS SCRIPT

Please put this into a file that you may name
script.shand from a Terminal type:  “chmod
0755script.sh”. Then you can run the script by typing
the command: “./script.sh”.

#!/bin/bash

# main map names variables
dem=elevation.dem

r=roads

s=streams

# buffer streams and roads variables
_bs=_bstreams500

_br=_broads500

# reclassed buffer streams and roads variables
_rbs=_rbstreams500

_rbr=_rbroads500

#___ J— - J—

# General Presentation: Start Monitor O
# _____ _

d.mon start=x0

d.erase color=grey

d.rast map=\$dem

sleep 1

d.vect map=\$r color=brown

sleep 1

d.vect map=\$s color=blue

sleep 1

d.barscale bcolor=white tcolor=black at=30.0,95.0
sleep 2

# _____ - - -
d.mon start=x1

d.mon select=x1

d.erase color=grey

r.buffer input=\$s output=\$_bs distances=500
units=meters --overwrite

.null map=\$_bs null=0

.rast map=\$_bs

.vect map=\$s color=blue

.barscale bcolor=white tcolor=black at=30.0,95.0
.buffer input=\$r output=\$_br distances=500
units=meters --overwrite

r.null map=\$_br null=0

d.rast map=\$_br

d.vect map=\$s color=blue

d.barscale bcolor=white tcolor=black at=30.0,95.0

# _____ —_ —_ —_ —_ —_

H oo o R

# Reclassification: Start Monitor 2

# _____ -_— -_— -_—
d.mon start=x2

d.mon select=x2

d.erase color=grey

echo "...Reclassify..."

.mapcalc \$_rbs="if (\$_bs==2,1,0)"

.mapcalc _s_sl="if (\$_rbs==1,if (slope<=5,2,5),0)"
.mapcalc \$_rbr="float (if (\$_br==2,-5.0,0))"
.mapcalc _for="if (vegcover==3,4,0)"

.mapcalc _forl="if(vegcover==5,1,0)"

.mapcalc _expl="if (aspect<45.0 || aspect>314.0 &&

H R H R KK
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aspect != 0.0,1,0)"

r.mapcalc _exp2="if (aspect<225.0 && aspect>135.
0,1,0)"

r.mapcalc _exp3="if (aspect<=135.0 && aspect>=45.0,
3,0)"

r.mapcalc _elevi="if (\$dem<1400 &&\$dem>1200,2,0)"
r.mapcalc _elev2="if (\$dem<1600 &&\$dem>=1400,4,0)"
r.mapcalc _elev3="if (\$dem>=1600,2,0)"

r.buffer input=\$r output=_br100 distances=100
units=meters --overwrite

r.null map=\_br100 null=0

r.mapcalc _add="float(_s_sl+\$_rbr+_for+_forl+
_expl+_exp2+_exp3+_elevl+_elev2+_elev3)"

r.mapcalc _clas="if(_add{>9,1,null())"

r.mapcalc _class="if(_clas==1&&_br100==0,1,null())"
echo "Reclassification...done."

d.rast map="\$_rbs"

sleep 1

d.rast map="_s_sl"
d.rast map="\$_rbr"
d.rast map="_for"
d.rast map="_forl"
d.rast map="_expl"
d.rast map="_exp2"
d.rast map="_exp3"
d.rast map="_elevl"
d.rast map="_elev2"
d
d

.rast map="_elev3"
.rast map="_br100"
sleep 1

#r.colors color=grey map="_add"
d.rast map="_add"

sleep 1

d.rast map="_class"

sleep 1

#d.erase

d.vect map="\$s" color=blue

d.vect map="\$r" color=brown
d.barscale bcolor=white tcolor=black at=30.0,95.0
sleep 5

g.remove
rast="\$_rbs,_s_s1,\$_rbr,_for,_fori"}
g.remove
rast="_exp1,_exp2,_exp3,_elev1"}
g.remove
rast="_elev2,_elev3,_br100,_add"}
g.remove rast="\$_bs,\$_br,_clas"}
sleep 1

echo ""

echo "finished"

sleep 1

# Clumping: Start Monitor 3

#____ - -
.mon start=x3

.mon select=x3

.erase color=grey

.remove rast=_clump.clump._rclumpnew

.clump input=_class output=_clump --overwrite
.colors color=gyr map="_clump"

.rast map="_clump"

QKR R0M@ A Qo
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sleep 1

r.reclass.area input=_clump greater=50
output=_rclumpnew --overwrite

r.colors color=gyr map="_rclumpnew"

d.erase color=white

d.rast map="_rclumpnew"

sleep 1

d.vect map="streams"

d.vect map="roads" color=brown

d.barscale bcolor=white tcolor=black at=30.0,95.0

color=blue

sleep 1

g.remove rast="_clump,_class"

# _____ —_

# R2V and Export: Start Monitor 4

# __________________________________________________

d.mon start=x4

d.mon select=x4

d.erase color=white

r.to.vect -s input=_rclumpnew output=rclump

ISSN unknown

feature=area --overwrite

d.vect -c map=rclump type=area color=black
d.vect map="streams" color=blue

d.vect map="roads" color=brown

d.barscale bcolor=white tcolor=black at=30.0,95.0
sleep 1

v.out.ogr input=rclump type=area dsn=QGISDATA
layer=1 format=ESRI_Shapefile --overwrite
.remove rast="_rclumpnew"

.remove vect="rclump"

.mon stop=x4

.mon stop=x3

.mon stop=x2

.mon stop=x1

.mon stop=x0

Q QA QA Q0 ®

Q.

GRASS Development Team
http: //grass. osgeo. org
grass-web@lists.osgeo.org
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