and jelly




* Grow your own (it is encouraged!)
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Goals

Basic GIS (viewing and interacting with data)
— Data Sources, Speed, and Projects

Editing (creation and editing of data)
— Creating and correcting data layers

Leveraging (utilizing GRASS within QGIS)

— Data path => QGIS -> GRASS -> QGIS
Extending (smearing Jelly on your sandwich)
— Python plugins... fTools, RefMap, Plugin Builder

Embedding (new Jelly apps with QGIS inside)
— Custom App Deployment... OpenOceanMap, QGISLite



Demo Dataset

Langley Washington

.

http://www.reprojected.com/presentations/Presentations/waurisa 2009/waurisa os workshop 6inch.tar.gz
http://www.reprojected.com/presentations/Presentations/waurisa 2009/waurisa os workshop basedata.tar.gz



http://www.reprojected.com/presentations/Presentations/waurisa_2009/waurisa_os_workshop_6inch.tar.gz
http://www.reprojected.com/presentations/Presentations/waurisa_2009/waurisa_os_workshop_basedata.tar.gz

* Right-Click layer in legend, Properties, Pyramids Tab

Z-Pulley Inc

| Symbology | Transparency | Colormzp | General | Metadata = Pyramids | Histogram
MNotes Pyramid resolutions
Descripti <» 11190 x 8700
rlpl:lon <% 55954350
Large resolution raster layers can slow navigation in QGIS. By creating “» 279822175
lower resolution copies of the data (pyramids) performance can be b 1399x1088
considerably improved as QIS selects the most suitable resolution to use 2y 7003544
depending on the level of zoom, You must have write access in the & 350x272
directory where the original data is stored to build pyramids. 3 175x136
Please note that building internal pyramids may alter the % 87«68
original data file and once created they cannot be removed! » A4x34
Please note that building internal pyramids could corrupt your
image - always make a backup of your data first!
| Build pyramids internally if possible
Resampling method [Averaga |v] [l 0% I IBuﬂd pyramidsl
[ Restare Default Style ] [ Save As Default ] [ Load Style ... ] [ Save Style ... ]
(= T =T




* Open a Vector
— langley_city_limits_2285.shp

— Need to style via the properties dialog
* Right-Click layer in legend, Properties, Symbology Tab

File Edit View Layer Settings | Plugins| Help

A oRRPP® EHR » 0> ~

eARALRO PR EO=a

T

Legend 8]

x @ langley_city_limits_2285

x [l 1angley_2007_ortho_2285

Layer Propel

General

Legend type

Label

Style Options

Symbology

Metadata

Single Symbaol

Qutline style

Outline color

Outline width

Fill color

Fill style

Restore Default Style

Help

Save As Default

Labels

Actions Attributes
~ | Transparency: 21%
— Solid Line -
2.06 =
Mo Brush -
Load Style ... Save Style ...




Z-Pulley Inc

PROJCS["MADESZ / Washington North (£tUS5)",
GEDGCS ["HADS3™,
DATUM[ "North American Datum 1383™,
SPHEROID["GRS 1980™, 8378137, 298 257222101,
AUTHORITY ["EPSG™, "7019"]],
AUTHORITY ["EPSE", "6283"]1],
PRIMEM["Greenwich", 0,
AUTHORITY ["EPSE™, "8301"]11],
UNIT["degree"™, 0.017453292519594328,
AUTHORITY ["EPSE", "9122"]11],
AUTHORITY ["EFSG", "42653™]11,
UNITI["US survey foot™,0.3048006096012152,
RUTHORITY ["EPSGE™, "9003™]11,
PROJECTION["Lambert Conformal Conie Z5DP"],
PARAMETER ["standard parallel 1",648.733333333333331,
PARAMETER["standard parallel 2™ 47.5],
PARMMETER["latitude of origin™,47],
PARAMETER ["central meridian"™, —-120.8333333333333],
PARAMMETER["false easting™,164041&.887],
PARMMETER["false northing"”, 0],
AUTHORITY ["EPSG", "2285"],
AXIS["X",EAST],
AXTS["Y¥",NORTH] ]




* Select
— Click on map
— Query Builder in attribute table

e Label
— Label tab in Properties Dialog

e Style
— Modify and Save

9 Z-Pulley Inc



= x.

elec
— Toggl

t name ew shap
e editing

— Draw your shapes!

File Edit View Layer Settings Plugins Help

T maa ke P ek - v
e@araa

langley_city_limits_2285

langley_2007_ortho_2285

QO YN Eaa2RE
&) I T I
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File format

Type

! Point

Attributes

Mame

Type

ESRI Shapefile

Type

String
Integer




- — Modify existing dataset

-'-'-quh‘tt v e R0 D

:.LHOﬂh » @ Yo R 0 P oy
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@ Quantum GIS - 1.0.0-Kore |z

File Edit View Layer Settings Plugins Help
T HEHEHHd oRRERP Wk
QRAXAQKQO ® %=

= My New Data
R & Zoom to layer extent

. langley_city_limits_2 Show in overview
ﬂ- Remove

=8

..... . Open attribute table

Teggle editing

Save as shapefile...

Save selection as shapefile...

Properties

Rename

Add group

[ Expand all

[ Collapse all
Show file groups
H
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|| General | Item

Legend Segment

|zngley_2007_ortho, 2285 i . size (map [1000.0000 = E:rput:‘?tlfsper
- =T _ * : units): )

langley par=l_2785
= Mumber of [ - i
e | 2 E| | Segments left:

Style: | Single Box v| Map:

langley parks 2285
|

langley roads_2785

— Height (mm): |5 : Line width:
I ¢ wetlands_2285 ! - .
|a—_n|dEL‘ - : Label space: |_.3.00 : Box space:

Unitlabel: | || Font.. | coor..

— Composer item properties

Opacity:

COutline width:

% Frame

Produced by Aaron Racicot




"TELL EEE I

Enable via Plugin Manager...
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GRASS Database

Select existing directory or create a new one:

Database: [C:v..lsers\.aaron\Work\Island_County\GRASSDnTa

GRASS data are stored | Example directory tree:
in tree directory structure.
The GRASS database is
the top-level directory in
this tree structure.

Tree Comment

El- QurDatabase Database

- Location 1

. System mapset
User's mapset
User's mapset
Location 2

. System mapset

. User's mapset

Projection

— Coordinate system
) Mot defined

‘@ Projection

Coordinate Reference System

- MADE3 / Utah North (ftU5) 3560 1517

- MADE3 / Utah South 32144 2698

- MADS3 / Utah South (ft) 2282 264

- MADS3 / Utah South (ftUS) 3567 1524 |:|

- MADS3 / Virginia North 32146 2700

- MADS&3 / Virginia North (ftUS) 2283 265

- MADE3 / Virginia South 32147 2701

- MADS&3 / Virginia South (ftUS) 2284 266 :

- MADE3 / Washington North 32148 202 [« o
- MAD&3 / Washington North (ftUS) 2285 267 E -

+proj=lcc +Hat_1=48.73333333333333 Hat_2=47.5 Hat_0=47 +on_0=-120.8333333333333
-_0=500000.0001016001 +y_0=0 +ellps=GRS50 +datum=NAD33
+to_meter=0,3048006096012192 +no_defs

~—Search

® EPSGID ( Mame | 2285 ]

15 Z-Pulley Inc



Contours and shaded relief from DEM

* Load DEM (tif) into QGIS
e Style the DEM to be pseudocolor

 Load the DEM into GRASS via GRASS toolbar
— NOTE: Layer must be
loaded into QGIS before

it can be loaded into
the GRASS plugin




Modules Tree | Modules List | Browser

GRASS MODULES ]
shell - GRASS shell

5 File

E;|Config

-] Raster

Develop map

Manage map colors

[l Spatial analysis

Buffer

Mask

Map algebra
MNeighborhood analysis
Overlay maps

[l Terrain analysis
I'r r.cost - Qutput raster showing the cumulative cost of moving between different geograp...

r.drain - Trace a flow through an elevation model

B W rshaded.relief - Create shaded map
| - O) rslope.aspect.slope - Create slope raster from DEM (digital elevation model)
rslope.aspect.aspect - Create aspect raster from DEM (digital elevation model)
r.param.scale - Extracts terrain parameters from DEM
&
5

‘e# rtexture - Create raster images with textural features from raster (first serie of indices)
%% rtexture.bis - Create raster with textural features from raster (second serie of indices)

. rlos - Line-of-sigth raster analysis E

[# Transform features

[Mod..lesTree | Modules List | Browser ‘ T

Module: r.shaded.relief
Options Qutput Manual

~ Input elevation map

[Langey_dem_ms _grass (langley_dem_ 2785 grass@BaseData )

~ Qutput shaded relief map name

I langley_shade_2285_grass|

— Altitude of the sun in degrees above the ...

|30

— Azimuth of the sun in degrees to the eas ...

|270

L] (o]

17 Z-Pulley Inc



Modules Tree Modules List | Browser

[Mod..iesTree | Modules List | Browser ‘

GRASS MODULES

shell - GRASS shell
1 File

[t Config

- Raster

Develop map
Manage map colors
patial analysis
patial models
Change category values and labels
[l Surface management

reate random points

enerate surface

Generate vector contour lines

rcontour - Create vector contour from raster at specified steps

rcontour? - Create vector contour from raster at specified levels
nterpolate surface

Reports and statistics

[t Vector

# Imagery

" Database

1 3d Visualization

 Help

Module: r.contour

optors | Ouip [ e |

[landey_de’n_Z‘ZﬂSgass (langley_dem_2285_grass@BaseData )

— Increment between contour levels

— Maximum contour level

| 5000000

~ Mame for output vector map

[Iangley_mnmur_zsﬂ_zzaﬁ _grass

18
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Saving from GRASS

* Vectors

— Right click in legend and “Save as shapefile...”

— GRASS toolbox
* File->Export->Export Vector->v.out.ogr

 Rasters

— GRASS toolbox
* File->Export->Export Raster->r.out.gdal.gtiff



fTools Python Plugin
Carson Farmer
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l-_ Analysis Tools
B Research Tools

@ Geoprocessing Tools
? Geometry Tools
ﬁ' Data Management Tools

; fTools Information

ﬂ Distance matrix
E Sum line lengths
@ Points in polygen
_E List unique values
-5 Basic statistics

}.;. Mearest neighbour analysis

Research Tools
{& Geoprocessing Tools
? Geometry Tools
| Data Management Tools
; fTools Information

[ T Analysis Tools »
5 k

::_‘:' Mean coordinate(s)

ﬁ Line intersecticns

W - o M K &

@ Random selection

;ﬂ Random selection within subsets
ﬂ' Random points

ﬁ Regular points

s Vector grid

a Select by location
!3 Polygon from layer extent

: Analysis Tools
l Research Tools
@ Geoprocessing Tools

- Geometry Tocls

.& fTools Information

| Data Management Tools

Check geometry validity
J Export/Add geometry columns
g Polygon centroids

‘ Delaunay triangulation
2 Simplify geometries
«® Multipart to singleparts
@2 Singleparts to multipart
p Polygons to lines

i Extract nodes

| T Analysis Tools

B Research Tools

|8 Geoprocessing Tools

5 Geometry Tools

: Analysis Tools

B Research Tools
| 5 Geometry Tools

& Data Management Tools

.& fTools Information

"o 70 ¢

€@ Convex hull(s)
b | &% Buffer(s)

¥ |y Intersect

. Union

I» Symetrical difference
@ Clip
(@ Difference

(@ Dissolve

21

4 fTools Information

o - 700

5@ﬁﬁ s

¥ Export to new projection
%a Define current projection

_—F' loin attributes
.'-| Join attributes by location
i‘ Split vector layer

Z-Pulley Inc
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Input vector layer
langley_parcel_2285 -
Intersect layer

langley_parks_2285

Output shapefile
[;Ers‘p!'.arun‘l,wurk‘l,Test_DaE‘lparcel_intersect J:tarks.shp]
0 0% | [ ox | e
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File

Map  Utilities
®EOA e

Legend

Help

OpenOceanMap

penOceanh

Map T s
BPEAQQ 4

Legend

% [l contours

' Oxnard
Port Hueneme

(4 OpenOceanMap - Interview

Interviewee

Commercial Fishing Information

First Name: Years experience:

Last Name: 9% income from fishing:

Age: Fisherman License ID:

Gender: Federal Vessel ID:

City of residence: State vessel ID:

Vessel length : QG I S L'
Interviewer I t e
Vessel motor (HP):
Interview Date (mm/dd/yyyy):
Haul Capacity (Kg):
First Name:
Home Port:
Last Name:
Landing Port 1:
Interviewer Mood:
Landing Port 2:

Landing Port 3:

Landing Port 4:

Select Fishery

Starting Interview Dialog...

23 Z-Pulley Inc




 VRT's are your friend
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Things we are still searching for...

Great print production
— New work on composer
— Integration with Mapnik

More spatial functions in Core or Python... less
reliance on GRASS

Raster “on the fly” projection
Better labeling

Relative paths in project files
Many many many more ..



References

PyQGIS

Bindings - http://wiki.qgis.org/qgiswiki/PythonBindings
API - http://doc.qgis.org/head/classes.html

QT API - http://doc.trolltech.com/4.5/index.html
PyQT Docs - http://www.riverbankcomputing.co.uk/static/Docs/PyQt4/pyqtéref.html

SIP Docs - http://www.riverbankcomputing.co.uk/static/Docs/sip4/sipref.html

Official Plugin Repo - http://pyqgis.org/
Plugin Builder - http://pyagis.org/builder/plugin builder.py



http://wiki.qgis.org/qgiswiki/PythonBindings
http://doc.qgis.org/head/classes.html
http://doc.trolltech.com/4.5/index.html
http://www.riverbankcomputing.co.uk/static/Docs/PyQt4/pyqt4ref.html
http://www.riverbankcomputing.co.uk/static/Docs/sip4/sipref.html
http://pyqgis.org/
http://pyqgis.org/builder/plugin_builder.py

e http://www.qgis.org/index.php

e http://blog.qgis.org/
e http://forum.qggis.org/

e https://trac.osgeo.org/qgis/
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http://www.qgis.org/community/mailing-lists.html
http://www.qgis.org/community/mailing-lists.html
http://www.qgis.org/community/mailing-lists.html
http://www.qgis.org/index.php
http://blog.qgis.org/
http://forum.qgis.org/
https://trac.osgeo.org/qgis/




