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Figure 3.1: GIS functions
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Figure 3.2: Bird sightings: The bigger the dot, the more birds
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Figure 3.3: A 200-foot buffer around the lakes



4 Getting Started
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Figure 4.1: Some OSGIS applications in relation to class of user



5 Working with Vector Data
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Figure 5.1: uDig Data Sources Dialog
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Figure 5.2: uDig displaying world borders
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Figure 5.3: Classifying countries by population
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Figure 5.5: Viewing attributes in uDig
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Figure 5.6: QGIS with sample data loaded
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7 Layer Properties - world_borders
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Figure 5.7: QGIS vector layer properties
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Coordinate: | 194,100 | Scale | 128130836 ] Rencer EPsGiaaze

Figure 5.8: Nicely rendered world borders layer
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Figure 5.9: QGIS continuous color renderer settings
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Coordinate: [

Figure 5.10: QGIS continuous color renderer results
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(< NN & ¥ Layer Properties - Birds
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Figure 5.11: QGIS graduated renderer settings
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Figure 5.12: QGIS graduated renderer results
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Figure 5.13: Unique value renderer for birds
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Figure 5.14: Viewing birds by name
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Figure 5.15: QGIS unique renderer settings for a geologic map
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Figure 5.16: QGIS unique renderer result
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Figure 5.17: QGIS Identify results
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Attribute table - cities :: 0’/ 606 feature(s) selected
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Figure 5.18: Attribute table for the cities layer
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Search query builder
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Figure 5.19: Search Query Builder
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Identify Results
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Figure 5.20: Attribute action enabled in QGIS
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6 Working with Raster Data

File Edit View Layer Settings Plugins Database Vector Raster Help
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Figure 6.1: Montana topographic map in QGIS
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Quantum GIS 1.7.0-Wroclaw
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Figure 6.2: NASA world mosaic viewed in QGIS
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Layer Properties - World Mosaic

« Style | " Transparency @ [%% Colormap ‘ “, General ‘@ Metadata ‘E Pyramids Histogram

Render as

 Single band gray @ Three band color [ Invert color map

RGB mode band selection and scaling

Red band [Band 1 s ]
Green band [Band 2 S ]
Blue band [Band 3 s ]

@ Default R:1 G:2 B:3

(" Custom min / max values

Red min [:] Red max [:]
Green min [:] Green max [:]
Blue min [:] Blue max [:]

) Use standard deviation @

Note: Minimum Maximum values are estimates, user defined, or calculated from the current extent

Load min / max values from band Contrast enhancement

O Estimate (faster) Current | Stretch To MinMax = l @
1 Actual (slower)

() Current extent Default No Stretch

[ Restore Default Style ] [ Save As Default l [ Load Style ... ] [ Save Style ...

[ Apply H Cancel H OK

Figure 6.3: QGIS raster properties dialog box
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Figure 6.4: Semitransparent digital elevation model draped over a DRG

30



Layer Properties - world mosaic
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Figure 6.5: QGIS raster pyramids dialog box
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7 Digitizing and Editing Vector Data

New Vector Layer

Type
") Point () Line @ Polygon
CRS ID | EPSG:26715 | | specify cRs |
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Figure 7.1: Creating a new shapefile in QGIS
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Quantum GIS 1.7.1-Wroclaw

File Edit View Layer Settings Plugins Vector Raster Help
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Figure 7.2: QGIS with new layer ready to edit
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Figure 7.3: Entering attributes for a feature
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f Quantum GIS 1.7.1-Wroclaw - lake digitizing

File Edit View Layer Settings Plugins Vector Raster Help
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Figure 7.4: Results of digitizing lakes in QGIS
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Quantum GIS 1.7.1-Wroclaw - lake digitizing
File Edit View Layer Settings Plugins Vector Raster Help
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Layers
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Figure 7.5: Digitized Streams
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Figure 7.6: Problems with the digitized streams
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Figure 7.7: Digitized streams with corrections
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9 Spatial Databases

SPIT - Shapefile to PostGIS Import Tool

PostgreSQL connections

[ geospatial_desktop

[ Connect l [ New ] [ Edit ] [ Remove ]

Import options and shapefile list

Geometry column name | the_geom | Use default geometry column name
SRID | 4326 2] [ Use default SRID

Primary key column name [gid ]

Global schema  hazards S

File Name Feature Class = Features
(homefgsherman/qgis_sample_data/vmap0_geographic/lakes.shp POLYGON 15
/homefgsherman/qgis_sample_data/vmap0_geographic/airports.shp | POINT 76

fhomefgsherman/qgis_sample_data/vmap0_geographic/railroads.shp LINESTRING 84

§ [>)

[ Add H Remove ][Removehll]
[ Cancel H oK L

Figure 9.1: Loading shapefiles into PostGIS using SPIT
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Connection Information

Name [ geospatial_desktop
Service [

Host [ localhost

Port 5432

Database [genspatial_desktnp

SSL mode [alluw

Usemame [gshenﬂan

Password [****

Save Usermmame
Test Connect

Save Password
] Only look in the geometry _columns table
] Only look in the 'public’ schema

] Also list tables with no geometry

[] Use estimated table metadata

Gncel | [ o

Figure 9.2: Creating a new PostGIS connection in QGIS
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=

Connections

Add PostGIS Table(s)

1

[ geospatial_desktop

3

[Ccrnnect H New H Edit H Delete l [

Load ] [ Save l
Schema v Table Type Geometry column
v base_data
base data alaska_gnis +% POINT wkb_geometry
base data cities +% POINT wkb_geometry
base_data world_borders & POLYGON wkb_geometry
w hazards
hazards airports +% POINT the_geom
[2)
[ Also list tables with no geometry
[] Search options
pdd ][5 qvery | [ close

Figure 9.3: List of available PostGIS layers
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= Query Builder

alaska_gnis
Fields Values
ogc_fid Populated Place [~]
feature_id Post Office
feature_na Range
Rapids
state alph Reserve
state_nume Reservoir
county_nam Ridge
county_num
primary_la Sea —
prim_long_ T D)
prim_lat_d
prim lon 1 > [ Sample l [ All l
Operators
o= Jo< JL > J[ uke J[ % [ N |[ NOTIN |
| <= || >= || = || wke || aw || or |[ nNoT |
SQL where clause = Query Result =)
"feature_cl" = 'School

The where clause retumed 103 row(s).

Figure 9.4: PostGIS query builder in QGIS
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by Quantum GIS' 1.7.1-Wroclaw
File Edit View Layer Settings Plugins Database Vector Raster Help

Nm@@@dé&s 2@ eodo

2 2 . ;o R
» B> QO o» 4

RRPEPPuR PR v Em-P2&& » > N
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Q * - .
. = +% Airports (gnis) m S x)(‘% *
PR * P33
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o w7 dee
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©
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-153.12,58.59: 1458 Coordinate: | 201552,1273145 | Scale Render USER:100014

Figure 9.5: PostGIS layers created with the query builder
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8 00 . . uDig .
| £~ @R aa w |- fli- @00
12 Projects E‘Sl c;.('l'-" ~ = B || [d world borders B3 ‘ = 8
¥ & project
b [ world borders
- ==
B ey
- - ¥
=0 ~
El] Bu-nkmarlis —
7 e A -
O B alaska_gnis 3
o [ world borders
1:29,304,1 | ms o4 :
@Caﬂlogﬁﬂl g ¥ ¥ 50
| @ Volumes/Geoapt/gis_data/world_borders.shp
b [4 Decoration
v ﬂ PostGIS ubu/geospatial_desktop
¥ [ base_data
b malaska_gnis
m cities
» [l school_view
b ] world_borders
P (2 hazards

] o®

J

Figure 9.6: PostGIS connect dialog box in uDig

46




10 Creating Data

7 Quantum GIS 1.7:1-Wroclaw BEE
File Edit View Layer Seftings Plugins Database Vector Raster Help
J rj d L._j '_-. .- / J ‘:* .,: Q » m aa ﬁ? » b o> » “'J%E »
RREPEPPuUR P Eve: EEv-2a& »<"> NN »
Layers @ @
oY
|* - ! ms_724 plat
l('\l —
=%
po N
u(-\|
=)
e
3
8 coordinate: | 2645.-1346 | scale [ M Render EPsG43zs [T

Figure 10.1: Digitizing a plat
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TE’ Create a Layer from a Delimited Text File

File Name b{genspatiaI_desktnp_datamnlcanues.csv] [ Browse...

Layer name [vnlcannes ]

¥ Tab [ [Space|

i Selected delimiters
[] Comma [ Semicolon [ Colon

) Plain characters [[Et] l

() Regular expression

Start import at row [D —

@ XYfields Xfield |Longitude || Yfield |Latitude e
O WKT field | 5|
Sample text
Number Name Country Region

1 0803-001 Abu Japan Honshu-Japan | 34.

L;T_I
[ corcel [ ox_|

Figure 10.2: The QGIS Delimited Text plugin
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FI|E' Edit View Layer Settings Plugins Database Vector Raster Help

"
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°® 02 &, ...e L2 e
- ] :'_ earthquakes y @ .
+ 1.000 - 2.640
+ 2.640 - 4.280
@ 4.280- 5020
@ 5.920 - 7.560
@ 7.550-9.200
~ . alaska
O

PP

o

¥

© v AP LL

Coordinate: [ -148.526347 | Scale Render EPSG4326 [

Figure 10.3: Earthquakes rendered in QGIS by magnitude
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GPS Tools

Load GPX file | Import other file | Download from GPS = Upload to GPS ||GPX Conversions

GPX input file | || Browse... |
Conversion | Waypoints from a route |
GPX output file | || saveas.. |
Layer name [ ]

| Cancel || o

Figure 10.4: GPS plugin in QGIS
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_—I E E ﬂ ..-53;'3 ..—:,.' -, \,_1 ‘:' .’} 9 _/llf .—I-" » D fa > U > (_} > %»
ﬁifﬂ&&ﬂf wﬁvﬁﬁva’ﬁ » r."\ﬁ».»

Layers X
trac
@)

v ¥ \_ track_001, ro...

OO] e

v ¥ & track_001, tra...

P
¢

Google Hybrid

]
»

O PP L]

_ \ _ Map'data ©201° < imag :
Coordinate: | -16671709,8777533 | scale [1:577214 | [2/] ¥ Render EPSG:900913 P

Figure 10.5: Track and waypoint loaded from GPS unit
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™

GPS Tools

Load GPX file | Import other file | Download from GPS

Upload to GPS|| GPX Conversions |

x]

Data layer [track_nnl. routes

2]

GPS device [Gam'lin serial

K- l [ Edit devices ]

Port [ local gpsd

2]

Cancel ] [ 0K

Figure 10.6: Uploading to the GPS
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7 Georeferencer - merrill_field.jpg
File Edit View Settings Help

R PipmE s Lo [@RAARAR S v

Cooale
i

Iragery Dhate 1_1'.1 ®| 133a 112 Er'E 1.56 km

GCP table ]
on/off id srcx srcY dstx dstY dX[pixels] dY[pixels] residual[pixels]
0 23.96 176.85 -149.86 61.22 0.00 0.00 0.00
1 874.54 122,55, -149.83 61.22 0.00 0.00 0.00
2 832.39 650.78  -149.83 61.21 0.00 0.00 0.00
3 93.49 657.67  -149.85 61.21 0.00 0.00 0.00
Transform: Not set 834 6

Figure 10.7: Georeferencing an image with QGIS
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- Transformation settings -

Transformation type: [ Helmert

L8]

Resampling method: [Nearest neighbour

L]

Compression: [ NONE

L]

[0 Create world file

Output raster: Fktnp_datafmerrill_ﬁeld_mndiﬁed.tif]

Target SRS: | EPSG:4326 |

Generate pdf map: [ ]

() [ [ (8

Generate pdf report: [ ]

[] Set Target Resolution

Horizontal [ 1.00000

]

< | >

Vertical [ -1.00000

%

[] Use 0 for transparency when needed

[] Load in QGIS when done

ncel | [ ox

Figure 10.8: Transformation Settings for Georeferencing an Image with QGIS
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12 Geoprocessing

{) Observation point

I Visible areas

%)



Figure 12.2: Raising sea level by 100 meters
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Figure 12.3: Hillshade with no exaggeration (left) and 4X exaggeration (right)
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Figure 12.4: Colored shaded relief map created with GRASS
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Figure 12.5: Merged GTOPO30 DEM
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Figure 12.6: Overlapping collars on DRGs
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Figure 12.7: Seamless display of clipped DRGs
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Figure 12.8: Rivers and the quadrangle for clipping
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Figure 12.9: Rivers clipped to a quadrangle boundary
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13 Using Command-Line Tools

Figure 13.1: Hemisphere view of Earth created with GMT
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Figure 13.2: Globe centered on 180/65
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Figure 13.3: Alaska coastline generated with GMT
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World Volcanoes
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Figure 13.4: Volcanoes plotted on a Robinson projection using GMT

Figure 13.5: Alaska derived from the world mosaic
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Figure 13.6: Alaska mosaic warped to Alaska Albers projection
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¢ Quantum GIS 1.7.1-Wroclaw

File Edit View Layer Settings Plugins Database Vector Raster Help

Y
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85 coordinate: [ 1106.-1547 | Scale (1652512564 | (] W] Render EPsc43ze ()

Figure 13.7: VRT raster over the parcel shapefile
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Getting the Most Out of QGIS and
GRASS Integration

Ny AR IO

Figure 14.1: The GRASS Plugin Toolbar

Gisdbase [IgenspatiaI_desktnp_datafgrassdata] [ Browse...

Location [wnﬂ d lat lon

L

Select GRASS Mapset 3
]
|
|

Mapset [ work

L

Cancel l [ OK ]

Figure 14.2: Selecting a GRASS mapset in QGIS
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GRASS Tools: world lat lon/work

Modules Tree ||Modules List|| Browser

Filter [

gl shell
84 GRASS shell
ﬁ = g.proj.wkt
Create new location from .prj (W...

{i;.} = @ r.in.gdal.qgis.loc

Import loaded raster and create ...

{"-@ = @ r.in.gdal.qgis

Import loaded raster

/ = @ v.in.ogr.qgis.loc
Import loaded vector and create ...
g.proj.gec.new

=1 Display projection information
ﬁ = Eﬁq_} play proj

from a georeferenced file (raster,
vector orimage) and create a n...

B

Close

Figure 14.3: The GRASS tools in QGIS
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GRASS Tools: world Iat lon/work

Modules Tree | Modules List | Browser | —w= - T

Module: r.composite

Options | Output | Manual |
Name of raster map to be used for <red=
natural_earth_comp3 ( natural_earth_comp3@work )| & | I:I
Name of raster map to be used for <green=
natural_earth_comp3 ( natural_earth_comp3@work ) & | (m)
Name of raster map to be used for <blue>
| natural_earth_comp3 ( natural_earth_comp3@work )| 2 | I:I |
[ |
[[>)

Close

Figure 14.4: The GRASS Toolbox Ready to Run r.composite
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GRASS Edit

e ls D e N QO vEDO

Category|| Settings | Symbology \ Table ]

Mode [Next not used < l

Category | 607 | Layer

Figure 14.5: GRASS edit tools in QGIS

GRASS Attributes

Column Value - Type
cat 607
NAME Quantum GIS City string
COUNTRY Alaska string
POPULATION |1 double
CAPITAL N string
Update | [ New l [ Delete

Figure 14.6: Adding attributes to a GRASS feature
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GRASS Edit
DN ONRVEO
Category | Settings | Symbology | Table

aver

Column Type Length
cat integer
owner varchar 20
depth double precision |20
active varchar 1

Add Column ] [ Create [ Alter Table ]

Figure 14.7: Adding columns to the new GRASS map table

GRASS Attributes

=]

Column Value Type
Layer 1
cat 1
owner City of QGIS string
depth 225 double
active Y string
name Water Well #1 string

Update | [ New l [ Delete

Figure 14.8: Editing the attributes of an existing feature
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Quantum GIS 1.7.1-Wroclaw - grass_editing

File Edit View Layer Settings Plugins Database Vector Raster Help

Nmaddds 28¢5 0 2 ~-HEB- 0~ fv- %~

RRBREPEPURK v Bx3-8& » > N~

Layers

A5 e wors
AN
A

- = Cities

o
v ¥ @ city Areas
v ¥ @ Alaska

O

EWAPLADOD

s

Coordinate: | -157.343471.0327 | Scale W] Render EPsG43z6 ()

Figure 14.9: Completed city map with water wells
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GRASS Tools: world Iat lon/work

Modules Tree | Modules List

EBrowser

S e QOO

3 PERMANENT
- work

~ [ raster
natual_earth.blue
natual_earth.green
natual_earth.red
natural_earth_comp
natural_earth_comp2

w B9 vector

1 line
1 point
1 polygon
b earthguakes
b water_well
water wells
b world_borders

natural_earth_comp256
natural_earth_comp3
natural_earth_comp32

Vector cities

Points 607

Lines 0

Boundaries |1

Centroids |1

Areas 1

Islands 1

North 78:11:59.989014N
| |south 53:09:00.0054935

East 177:07:48.676758E

West 165:16:12.015381W

3D no

History

COMMAND: v.in.ogr

dsn="fhomefgsherman/desktop gis

_data/cities.shp" output="cities"
min_area=0.0001 snap=-1

GISDBASE:

B

b

h

Close

Figure 14.10: GRASS browser in QGIS
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GRASS Tools: ak_albers mjdrg

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

Maodule: v.buffer

Options | Qutput | Manual |

Name of input vector map

L]

[Eagle nests ( eagle nests@drg 1 point )

Buffer distance along major axis in map units

| 500 |

Name for output vector map

[ eagles_500m_buf| ]

| View output | Close
Close

Figure 14.11: Buffer module ready to buffer eagle nest locations
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Quantum GIS 1.7.1-Wroclaw - grass eagle nests
File Edit View Layer Settings Plugins Database Vector Raster Help

N mEd NS Z2E 00 Py B0 %
RREPE PP %"% eﬁxI v@ﬂ SRR T

""" Layers @ &
= Roads

v

4 = Eagle nests
A

% v [ @ Road Buffer

S

— | ¥ & eagles_s00m...

- O

Q

&

@

o

&
- L. ancc

Coordinate: | 251777.1307287 | Scale Render EPSGA4326

Figure 14.12: Buffered eagle nests created with GRASS and QGIS
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roclaw - grass_eagle nests

File Edit View Layer Settings Plugins Database Vector Raster Help

TamEE &S fﬂ*:'.";@'ﬂ”%

Layers @ =
v W \¢_ Roads

|
< W % Eagle nests

¥ 3

+ ¥ § Road Buffer

Q
o8
2%
Q
oS
@
@
G

% Coordinate: | 251777,1307287 | Scale [1:919187489 Render EPSG4326

Figure 14.13: Roads buffered using GRASS in QGIS

79




Union Intersection

Non-intersection Subtraction

Figure 14.14: Result of each type of vector overlay operation
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File Edit View Layer Settings Plugins Database Vector Raster Help

TEmEE &e L E 0 p
ﬁﬁfﬁﬁh@ﬁ’

Layers N "
- ki:\ Streams

. Stream Buffer

~ ¥ §§ stands

OwlPP L AP PPe

Figure 14.15: Timber stands and stream buffers
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Quantum GIS 1.7.1-Wroclaw - forest example

Edit View Layer Settings Plugins Database Vector Raster Help

Layers E]]
7 eligible_stands
o

v ¥ \¢_ streams

~ [ §§ stream Buffer
e

v [ @ stands
EJ

- .l anccé

NEad@d&o 28R 0 3 ~R- 0~k
RRPEPURP PO

ot
™ N

s

F

’f L Sy
A i A

f"ﬁ

o

264386.19,1305158.62 : ] Coordinate: | 2642821305589

| Scale Render EPsC4326 r

Figure 14.16: Eligible logging areas after vector subtraction
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GRASS Tools: alaska albers/DEM

Modules Tree | Modules List | Browser | B

Module: r.contour

Options Dutput| Manual

Name of input raster map

| anccé_demé ( anccé_dem&@DEM ) v

Increment between contour levels

(61 l

Minimum contour level
0 |

Maximum contour level

| 20000 ]

Name for output vector map

[ anccé_contour_200 l

Figure 14.17: Setting up to contour a DEM
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Figure 14.18: Result of contouring the DEM
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GRASS Tools: alaska albers/DEM

Modules Tree | Modules List | Browser | @

Module: rmapcalc

Options | Output | Manual ]

Pr e aEOE A

anccé dem

Output ’ anccé_dem feet ]

Figure 14.19: Mapcalc model for converting DEM from meters to feet
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15 GIS Scripting

Hello from Desktop GIS!
File Edit View Layer Settings Plugins Raster Vector Help

NEaddd&s 20X 0o 2 B> 0> for &>
ﬁii’i’ﬁﬁ&i’ %" e Emv-O&RRER » > -

e B | - s R el & o

1
= ] :'_ cities ‘1 o
. R"\‘; .
+ ¥ §§ world_borders
O

Python Console

To access Quantum GIS environment from this console
use ggis.utils.iface object (instance of QgisInterface
class)

==> (gls.utils.iface.mainWindow().setWindowTitle( 'Hello
from Desktop GIS!')
>>> |

G)‘@(@P(QZQ?QJDHQ
2o PR Pk R

| coordinate: | 126437 | scale Render EPSG4326

Figure 15.1: Changing the window title with Python
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QGIs Python Plugin Installer - 178 plugins available

Plugins | Repositories [ Options \

Filter: [builder l [QGIS Contributed Repository & ] [any status & ]
Status Name Version Description Author

not installed Map Themes Builder 0.1.1 Organize layers in themes for better visibility control Diethard Ja
not installed Plugin Builder 1.8.1 Plugin to build a plugin template gsherman

[2]

Upgrade all [ Install plugin ] [ Uninstall plugin ]

N
Wy

|

The plugins will be installed to ~/.qgis/python/plugins

Figure 15.2: Installing the Plugin Builder

QGIS Plugin Builder 1.8.1

Create a template for developing QGIS plugins . .
P ping === pHg QGIS Plugin Builder

Class Name
This is the Python class name for your plugin. It should

be in CamelCase. Class name [ZoomToPoint

Short descriptive title

This is the title that will be displayed in the QGIS plugin

Descriptive title [Zoom to Point
manager

Description L fps .
A one-liner description of the plugin Description [Zoom to a specified point on the map

Version number
The version of this plugin Version number

Minimum required QGIS version
QGIS version required for this plugin to work Minimum QGIS version
Text for the menu item

This is the text that will appear in the menu Text for the menu item [Zoom to point...
Author/Company name

Y our name or company name (used in the copyright
fer) Author/Company [GeoApt LLC

Email address "
¥ our email address (used in the copyright header) Email address [gshennan@geoapt.com

Website/Bug tracker . -
Url of your plugins web page or bug tracker Website/Bug tracker [ http://desktopgisbook.com

All fields are required [ Cancel l [ OK

Figure 15.3: Plugin Builder Ready to Generate the Zoom to Point Plugin
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Plugin Builder Results

Your plugin ZoomToPoint was created in:

fhome/gsherman/development/qgis_plugins/ZoomToPoint

Your QGIS plugin directory is located at:
home/gsherman/.qgis/python/plugins

What's Next

Compile the ui file using puic4

N@en AW

w0

For more information, see the PyQGIS Developer Cookbook at:
http://www.ggis.org/pyggis-cookbook/index. html.

Compile the resources file using pyrccd
Test the plugin by enabling it in the QGIS plugin manager

Customize it by editing the implementation file zoomtopoint.py

Create your own custom icon, replacing the default icon.png

Modify your user interface by opening zoomtopoint.ui in Qt Designer (don't forget
to compile it with pyuic4 after changing it)

You can use the Makefile to compile your Ui and resource files when you make
changes. This requires GNU make (gmake)

.| ©2011 GeoAptLLC

Copy the entire directory containing your new plugin to the QGIS plugin directory

Figure 15.4: Results of Generating the ZoomToPoint Plugin
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o Qt Designer (=](o] m Zoom to Point - ui_zoomtopoint.ui =
File Edit Form View Settings Window | -..00t0 point
B L%II M D! » x[ ]‘r[ ]Scaleviewby %
B = EEE GE ==
i |]|]|] = [Hg E gas o3 % E For geographic data, X is longitude and
Y is latitude. For projected data, enter
[F”ter ] the X and ¥ in appropriate units for the l EEIHCE| l l OK l
= projection, such as meters or feet.
(= Input Widgets =
Combo Box
Property Ed yor
Font Combo Box ;
Line Edit [ | gpe = A
Text Edit ZoomToPoint : QDialog |
Plain Text Edit Property Value .
Spin Box o~
Double Spin Box objectN... ZoomToPoint
(© Time Edit B
Date Edit window... NonModal
0 '
#1y Date/Time Edit ==
ial I geometry [(0, 0), 453 x 163]
{a bia > sizePolicy [Preferred, Preferred, 0, 0]
=g Horizontal Scroll Bar b minimu... 0x0
[ vertical scroll Bar b maximu... 16777215 x 16777215
{}= Horizontal Slider b sizelncre... 0x 0
& Vertical Slider P baseSize 0x0
(= Display Widgets ] palette Inherited
r(-) Label b font A [5ans, 10]
Text Browser cursor by Amow
Ty Graphics View mouseTr:.. =
E Calend focusPolicy NoFocus
alendar context... DefaultContextMenu
LCD Number Il acceptDr... [ [~

Figure 15.5: Plugin dialog box in Qt Designer
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Z Quantum GIS 1.7.1-Wroclaw [)[e)(x];

File Edit View Layer Settings Plugins Database Vector Raster Help

NERBEEA &S 280 2D Ve s s
RRPEPLPURY PR v Em O& » > &
RH® s L0 5 5%

Layers

oSl - (v world_borders

Zoom to Point

Zoom to Point
x [102 | v [17 | scale view by

For geographic data, X is longitude and
Y is latitude. For projected data, enter

the Xand Y in appropriate units forthe [ Eﬂnl'.'E| ][ OK ]
projection, such as meters or feet.

OWRAPLAPPP

.",
e

W coordinate: [ 102.03,17.03 | Scale M Render EPsG4326 ()

Figure 15.6: ZoomToPoint plugin in use
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8

OwlP O L

Layers

=

@ &

O

L

= & world_borders

Coordinate: | 193.2,105.1 | Scale Render EPSG4326

Figure 15.7: Volcanoes shapefile created with Python script
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16 Appendix A: Survey of Desktop GIS
Software

C/C++

GRASS

OPENEV
0SSIM JAVA

QGIs
GDALOGR JUMP PYTHON

OpenJUMP
uDig

1 Thuban

BINDINGS

Perl
Rulby
Python
Others

Figure 16.1: Applications grouped by underlying programming language
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18 GRASS Basics

New Mapset

GRASS Database

Select existing directory or create a new one:

Database: [momefgshennanfgrassdata ] [ Browse...

GRASS data are | EXample directory tree:
stored in tree

directory Tree Comment
structure. The — QurDatabase Database
gﬁiiéjaﬁf < Mexico Location 1
direcmr;in i PERMANENT  System mapset
tree structure. Alejandra User's mapset
Juan User's mapset

<= New Zealand Location 2
PERMAMNENT System mapset
Cimrman User's mapset

| <Back || Next> |[ Cancel

Figure 18.1: GRASS database selection/creation dialog box
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New Mapset

Projection

Coordinate system
() Not defined

@ Projection
Coordinate Reference System Authority ID ID =
WGS 72 EP5G:4322 3450
WG5S 72BE EPS5G:4324 3451
WGS 84 EPSG:4326 3452
WG572 IGNF:WGS572G 10050
Wakea lcland 19572 FPSS-AT33 ARTA 4
+proj=longlat +ellps=WG584 +datum=WG584 +no_defs E]
Search
Authorty searc for ) Hide deprec
[ || Find |
Recently used coordinate references systems
Coordinate Reference System Authority ID ID
WGS 84 { World Mercator EPSG:3395 1353
Google Mercator EPSG:900913 3644
WGS 84 EP5G:4326 3452
NAD27 / Alaska Albers EPSG:2964 932
= Back ] l Next = ] [ Cancel

Figure 18.2: Choosing the WGS 84 projection for the GRASS location
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| New Mapset E3

Default GRASS Region

N |90 |

w |[-180 | E |180 |
s |-90 |

[ Set current QGIS extent l [Afghanistan < ] [ Set ]

The GRASS region defines a workspace for raster modules. The default
region is valid for one location. It is possible to set a different region in
each mapset. It is possible to change the default location region later.

< Back H Next = H Cancel

Figure 18.3: Default region settings for a WGS 84 world location
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Welcome to GRASS GIS

The world's leading open source GIS

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

GIS Data Directory: [fhnmefgshenﬂanfgrassdata

H Browse l

- Choose project location and mapset

- Manage

Project location Accessible mapsets
(projectionfcoordinate system)  (directories of GIS files)

][>

Define new location

[I__c-catinn wizardl

Create new mapset
in selected location

| Create mapset |

Rename/delete selected
mapset or location

| Rename mapset | |

Quit

| Start GRASS | |

[ e |

Figure 18.4: GRASS start-up form
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Define new GRASS Location

Define GRASS Database and Location Name

GIS Data Directory: [momefgshennanfgrassdata ] [ Browse l

Project Location: [woﬂ d lat_lon ]

Location Title: [WGS 84 world location ]

< Back |[ Next = ][ Cancel

Figure 18.5: GRASS location parameters
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Welcome to GRASS GIS

/ Ul

Welcome to GRASS GIS 6.4.2RC1

The world's leading open source GIS
Select an existing project location and mapset
or define a new location

GIS Data Directory: [fhnmefgshennanfgrassdata ] [ Browse l
- Choose project location and mapset . - Manage
Project location Accessible mapsets Define new location

(projectionfcoordinate system)  (directories of GIS files)

world lat_lon PERMANENT

work

[I__ocation wizardl

Create new mapset
in selected location

Create mapset

Rename/delete selected
mapset or location

[ Rename mapset ¢]

<] |2 ][>

Start GRASS || quit || Help |

Figure 18.6: GRASS location and mapset created and ready to use
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S GRASS GIS Map Display' 1 - Location: world lat lon

- &5 .-\% E

/ \

/ \

A3

"

- [ O]

=1 |2D view

28:50:28.33W; 95:22:37.365

Coordinates

Render

Figure 18.7: World mosaic in GRASS
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GRASS GIS Map Display: 1 - Location: world lat lon

s s [BEerLrT i B L ke

173:48:39.20W; 3:31:00.01N | Coordinates ] Render

Figure 18.8: GRASS thematic map showing world population
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GRASS GIS Attribute Table Manager - <lakes@work=

1/ Table lakes

- Database connection

Driver:  dbf

Database: /Jhome/gsherman/geospatial_desktop data/grassdata/world lat_lonfwork/dbf/
Table: lakes

Key: cat
- Table <lakes= - right-click to delete column(s)
Column name Data type Data length
cat integer 11
name character 24

- Manage columns

Column name Data type | varchar ¢ | Data length |24 <
| l ENE

[Add]]

Rename column |cat v l To ’ ]

Rename

)

Browse data wa tables Manage layers |

[ Refresh l [

Quit |

Mumber of loaded records: 0

Figure 18.9: Adding a Column to a GRASS Vector Map
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GRASS GIS Map Display: 1 - Location: world lat lon —

TRl RSP ARLIE ke Do |
B[V )| 3 RR B e e m T B OB

!
o
Fabk

[ Coordinates L2l @ Render

Figure 18.10: Results of digitizing lakes in GRASS
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19 Quantum GIS Basics

Layer Properties - world borders

o« Style [159 Labels [ Fields I% General | ) Metadata | @ Actions [-Q Joins Hil Diagrams

Storage type of this layer: ESRI Shapefile

Source for this layer: /home/gsherman/desktop_gis_data/world_borders.shp

Geometry type of the features in this layer: Polygen

The number of features in this layer: 3784

Editing capabilities of this layer: Add Features, Delete Features, Change Attribute Values, Add Attributes, Create Spatial
Index, Fast Access to Features at ID, Change Geometries

In layer spatial reference system units : xMin,yMin -180,-90 : xMax,yMax 180,83.6236

Layer Spatial Reference System:

+proj=longlat +ellps=WGS84 +towgs84=0,0,0,0,0,0,0 +no_defs

[ Restore Default Style l [ Save As Default ] [ Load Style ... l [ Save Style ... l

rovly [ coneel [0k

Figure 19.1: Metadata for the world borders layer
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Geospatial Bookmarks

Name v | Project Extent

Alaska -178.240625025845, 40.7376599395911
forest_example 264386.191414353, 1305158.62099332 :
stream digitizing 507337.000936712, 5368859.79665331 :

a - - |

[2)

[ Update H Delete H Zoom to H Close

Figure 19.2: QGIS Geospatial Bookmarks dialog box

QGIS Plugin' Manager

Filter [

To enable [ disable a plugin, click its checkbox or description

Add Delimited Text Layer

* Coordinate Capture
Capture mouse coordinates in different CRS

© CopyrightLabel
Ll Draws copyright information
Diagram Overlay
A plugin for placing diagrams on vector layers

Displacement plugin

Ll Adds a new renderer that automatically handles point
displacement in case they have the same position

4. Dxf2Shp Converter
Ll 2s Converts from dxf to shp file format

Loads and displays delimited text files containing x,y coordinates

GPS Tools
Ll Tools for loading and importing GPS data
GRASS
Ll GRASS layer
Plugin Directory: fhome/gsherman/qgis_rel/libfggis/plugins

(<]

[ Select All H Clear All H Cancel H

OK

Figure 19.3: QGIS Plugin Manager
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