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Introduction, Fedor Baart

PostGIS and Qgis, Frank Keppel
w

Gridded data, Giorgio Santinelli
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Visualizing with KML, Kees den Heijer
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Services, Fedor Baart
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History
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http://siggyf.github.io/prese

Open Source GIS
1980 Lagrid @ Westervelt
1983 Proj4 @ Evenden
1983 GRASS GIS @ CERL
1994 www
1994 Open Geospatial Consortium

ntations/gis2014/7print-pdf#/
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First map

Xerox PARC MNap Viewer: world O.00N 0.00E (1.0X)

AT
_jr
7
et

Select a point on the map to zoom in (by 2), or select an option below. Please read About the Map
Viewer, FAQ and Details. To find a U.S. location by name, see the Geographic Name Sexver.

Options:

Zoom In: (2), (5), (10), (25); Zoom Out: (1/2), (1/5), (1/10), (1/25)
Features: Defsult, All; +borders, +rivers

Display: color; Projection: elliptical, rectangular, simusoidal; Naryow, Square
Change Database to USA only (more detail)

Hide Map Image, Retrieve Map Image Only, No Zoom on Select,

Place mark at (0.00N 0.00E), Reset All Options

1993 @ Xerox
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Mapserver

BOl Josrsn s s Canadi

1994 @ NASA/ForNet (open source since 1999)
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First process

1995 @ Berkeley
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Location base_d services: rout-

.- MapQuest! Interactive Atlas - Netscape

ACTIVE ATLAS -

Original JAVA Active-X
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1996 @ Mapquest & Multimap
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Spatial querying

Logged in as admin.

» GeoServer

Layer Preview

&| Logout

About & Status List of all layers configured in GeoServer and provides previews in various formats for each.
7\ Server Status .
GeoServer Logs Results 1 to 22 (out of 22 items) |, Search
23 Contact Information Type Name Title Common Formats All Formats
@& About GeoServer
- | tiger:poly_landmarks Manhattan (NY) landmarks OpenLayers KML GML | Select one v
Data
Layer Preview | tiger:giant_polygon World rectangle OpenLayers KML GML | Select one v
1] Workspaces
Stores @ tiger:poi Manhattan (NY) points of interest OpenLayers KML GML | Select one v
3| Layers
\‘; ;a)ller Groups ! tiger:tiger_roads Manhattan (NY) roads OpenLayers KML GML | Select one v
@D Styles
Pk50095 is a A raster file accompanied by a spatial
Services ) nurc:Pk50095 P yasp OpenLayers KML Select one v
data file
& wms
& WFS B nurc:mosaic Sample PNG mosaic OpenLayers KML Select one v
& wcs
2] nurc:Arc_Sample A sample ArcGrid file OpenLayers KML Select one v
Settings
& Global B nurc:img_Sample North America sample imagery OpenLayers KML Select one v
& GeoWebCache
E A ~ . )
| topp:states USA Population OpenLayers KML GML | Select one v
B Coverage Access
Security %t topp:tasmania_roads Tasmania roads OpenLayers KML GML | Select one v
& Users .
Data security | topp:tasmania_state_boundaries Tasmania state boundaries OpenLayers KML GML | Select one v
[ Service security
[ catalog security topp:tasmania_cities Tasmania cities OpenLayers KML GML | Select one v

2000 @ Geoserver
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NASA World Wind

~ NASA world wind

File View Jools Help

! "!-aw-"1 L | See 0] 3-O ool Borders Landsat 7 |

—
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OpensStreetMap

before g I

| ///é = eaguni \ jf \‘

2004 @ Steve Coast
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OpensStreetMap

2004 @ Steve Coast
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Goog\e Maps

~Q- Google

Maps Local Search Directions
0 8 {602 townsend street, san francisco, ca ]Z_) [345 park avenue, san jose, ca J ( Search ) B
Maps BETA  Start address End address

Map - Satellite™=*"

Print Email @ Link to this page

Start address: 602 Townsend St

San Francisco, CA 94103,
USA

R,

End address: 345 Park Ave

San Jose, CA 95110, USA

San Leanglro
"‘! S

W‘ND“ e ~| | Distance: 47 mi (about 43 mins)

Reverse directions

0.

Head northeast from Townsend St -
go 0.0 mi

. Turn right at 7th St - go 0.5 mi

N 1=

. Bear left at Mississippi St -

go 0.2 mi

Turn left at Mariposa St - go 0.1 mi

FN)

. Turn right into the 1-280 S entry ramp

to Daly City/San Jose - go 2.1 mi

o

. Take the US-101 S ramp to San Jose

- go 40 mi

(=2}

. Bear right onto the CA-87 ramp -

oo N2 mi

29 of 148 2005 @ G00g|e
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OpenEarth

Tilecache

TileCache and OpenLayers room 2

2/2/3.png 2/3/3.png

zoom 1 2/0/3.png 211/3.png
zoom 0
é 1/0/1.png 1/1/1.png 2/0/2.png 2M1/2.png 2/212.png 2/3/12.png
&
0/0/0.png
A
tileOrigin 1/0/0.png 1/1/0.png 2/01 .png 211 .png 2/2/1.png 2131 .png

bbox / maxExtent

maxResolution = maxExtenty / 256

bbox / maxExtent

src: renderfast.com
2006 @ Metacarta
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_al®

South Holland

Street View - Jul 2014

(y)
+

Hide imagery ¥

M o | e

Deltares (x - 3 .h o Ag- S (
— d i Tt Ty :
(=<} 1 Delft-ITbv 41 Building at Rotterdamseweg - D... (&1 Schiekade .

Back to Map

Image cap!

2007 @ Google
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Sensors

2007 @ OGC
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INSP

INSPIRE GEOPORTAL

Contact | Search | Legal notice English (en) ¥

ered by GeoNames Search: Advanced Search

- ¥ datasets ¥ series services layers download service datasets
Data Sources and Credits [

way POlANd rortuga

[ [ 151 2]

a

L : o A T Meteorological Geographical Features Natwral Risk zones. OPtHOIMagery
1000 km & 5 4 . WA gt b B2 Tk
1000 mi g N
26.14373, 71.527: i » ‘.,; % Statistical Un
Hea

Imagery / Base Maps / Earth Cover

2007 @ EU

Active Layers: 0
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Stylesheets

San Francisco Community Model

s ; | o s s (P
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Daly City "' B\ & .I:ean L2 ) \ . !
A\l N % sLlivermore | @ r
E - . - Hayward L8 ~ag { W
1 ~ N 24
bt !\ 1580 "\

+

| L o, o A" Loafet | Map data © OpenStreetMap contibutors, CC-BY-SA, Imagery © Mapbox

2008 @ Mapnik & Tilemill
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Model as a service

/ Poreonal Computor \

ATM OpeaMl
Wrapper

] Y

y
ESMFVWeb
Services

DataFiles
ESMF ATM
Componeat

High Performance
Computer

2010 @ ESMF (Saint)
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GO 8IC Earth Engine
Earth Engine

Computed layer: Threshold

MODO09GQ Surface Reflectance Daily L2G Glob...

43 of 148

Manage workspace ~

Computed layer: Threshold

1. Threshold 1 band
Image: MOD09GQ Surface Reflect... ~ & (1) ~
Thresholds: 1000  to 100048 — 0
Add step  Remove last step
~ Visualization

1 band (Grayscale) '@ 3 bands (RGB)

sur_ref_b01 ~  surref_b01 ~  surrefl b0l ~

Range Opacity
0.75
Min: 0 Full ~
® Gamma
Max: 255 Stretch 10

2010 @ Google

Farth Engine

http://siggyf.github.io/presentations/gis2014/?print-pdf#/

Send feedback f.baart@gmail.com ~

Home

< 3 c (e, . g
Map data ®2014 Basarsoft, G eoBasis-DE/BKG (©2009), Google, basado en. BCNIGN Espafia | 100km— 1/ | TermsofUse Reportamap emor

Data Catalog ~ Workspace

[rep | saeiee
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Vectors and 3D

transitions
2011 @ W3
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ectors and 3D

2011 @ W3
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Animations

2011 @ W3
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Animations

2011 @ W3
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Map Content Management

«1 @ tm_world_borders_simpl_0_3 options -

. B Add layer
| Basemap ~ [ +] Ly

| Watercolor

B tm_world_borders_simpl 0_3

create table from query or clear view

e Visualization wizard

css

Quantification | Quantile :)

Color Ramp | _ [o8 B:
Al Polygon Stroke (1 E{Z o1 E:

Composite operation [ None B

-

Label Text [ name 2|

Map tiles by Stamen Design, under CC BY 3.0. Data by OpenStreetMap, under CC BY SA., CartoDB

2011 @ CartoDB
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Interactive models

2014 @ 3Di
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Openkarth stack

@ Geonetwork / CKAN
@/cb based viewer in browser (thin client)

@Decsktop Viewer (QGIS, Google Earth, ArcGIS)

Vector data: Grid data:
@» CartoDB @ THREDDS ncWMS
@ Geoserver @ ADAGUC WMS

CF conventions
@ostGIS (Oracle Spatial) ®

netCDF-CDF filer
@PostgreSQL (Oracle) © DelCDECDE

@subVersion ‘“

. GIT www.openearth.eu
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Future

Sensors
Push/Messages
Global processing
Model setup
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OGC Service
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Web Map Services

Get map in bitmap form

Get information for 1 location
Custom bounding box

Map rendered by server on request
Query by time and elevation
Coordinate transformation
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<wms_capabilities>

GetCapabilities

<title>OpenEarth test server</title>
<maxwidth>2048</maxwidth>
</service>
<capability>
<request>
<getmap>
<format>image/png</format>
<dcptype><http><get><onlineresource xlink:type="simple" xlink:
</getmap>
</request>
<layer>
<crs>EPSG:4326</crs>
<title>daily averaged meteo parameter.</title>
</layer>
</capability>
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Implementations

e Geoserver
e Mapserver
e hcWMS

e ADAGUC

67 of 148 04/11/14 10:29



OpenEarth http://siggyf.github.io/presentations/gis2014/?print-pdf#/

68 of 148 04/11/14 10:29



OpenEarth http://siggyf.github.io/presentations/gis2014/?print-pdf#/

GetMap

http://geoport.whoi.edu/thredds/wms/bathy/srtm30plus_vé?
service=WMS&
request=GetMap&
layers=topo&
version=1.3.0&
CRS=epsg:4326&
bbox=50,0,55,10&
width=256&height=256&
styles=&
format=image/png
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Example

http://geoport.whoi.edu/thredds/wms/bathy/srtm30plus_vé
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Extensions

e COLORSCALERANGE
o | OGSCALE
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WMTS

Coarse resolution
Highest scale denominator

Ooood

Detailed resolution

J ]
Lowest scale denominator D D D D D I:]
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Challenges
Video

Streaming
Voxels
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Vector
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Everything is a feature

1 Delft 96168
2 Gouda 71873

3 Utrecht 640000
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The question "What is a feature?" leads directly

to a philosophical rabbit hole which deposits the

unwary questioner in a wonderland from which
it is difficult to return.

Nordgren, 2006
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Web Feature Service

e Getlist of features

e Gettable with feature info
e Custom bounding box

e Notrendered

e Coordinate transformation
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GetFeature

http://geovliz.be/geoserver/wfs?
request=GetFeature&
service=wfs&
typeName=World:worldcities&
bbox=51,2,55,5&
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Coverages

Feature that acts as a function to return values
from its range for any direct position within its
spatiotemporal domain

agrid
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Web Coverage Service

o Getagridfile

e Custom bounding box

e Notrendered

e Coordinate transformation
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GetCoverage
http://geoport.whoi.edu/thredds/wcs/bathy/srtm30plus_vé?
request=GetCoverage
&version=1.0.0
&service=WCS
&format=geotiff
&coverage=topo
&BBOX=0,50,10,55
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array or spatial?
10.1111/}.1467-9671.2012.01312.x
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Other services

Sensor Observation Service
Open Model Interface
Catalogue Service for the Web
OPeNDAP
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Client libraries

e OGR/GDAL (C,python,R)
e OWSLib (python)
e geotools (java)
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Client software

QGis (desktop)
uDig (desktop)
Leaflet (web)
Openlayers (web)
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Web Processing
Services
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Processes

Call afunction

Define input variables/files
Define output variables/files
Custom bounding box

Can be rendered or not
Start process

Chain processes
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lypical examples

e Spatial operations
Conversions

Process @ data

Simple models

Facade to complex models
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Operations

e GetCapabilities
e DescribeProcess
e Execute

111 of 148 04/11/14 10:29



OpenEarth http://siggyf.github.io/presentations/gis2014/?print-pdf#/

112 of 148 04/11/14 10:29



OpenEarth http://siggyf.github.io/presentations/gis2014/?print-pdf#/

Tide Example
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GetCapabilities

<wps:capabilities service="WPS" version="1.0.0">
<ows:serviceidentification>
<ows:title>OpenEarth WPS server</ows:title>
<ows:accessconstraints>none</ows:accessconstraints>
</ows:serviceidentification>
<ows:serviceprovider>
<ows:providername>Deltares</ows:providername>
</ows:serviceprovider>
<wps :processofferings>
<wps:process wps:processversion="0.1">
<ows:identifier>tidal predict</ows:identifier>
<ows:title>Tidal prediction tool</ows:title>
</wps:process>
</wps:processofferings>
</wps:capabilities>
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DescribeProcess

<wps:processdescriptions service="WPS" version="1.0.0" xml:lang="en-CA">
<processdescription>
<ows:identifier>tidal predict</ows:identifier>
<ows:title>Tidal prediction tool</ows:title>
<datainputs>
...<identifier>startdate</identifier>...
</datainputs>
<processoutputs>
<output>
<ows:identifier>tide</ows:identifier>
<ows:title>Calculated water level for requested locations and date</ow
<complexoutput>
. . .<mimetype>text/csv</mimetype>...
</complexoutput>
</output>
</processoutputs>
</processdescription>
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Input/Output

Title/Abstract
Description

Unit

Default

Min/max occurance

lypes

e Literal (string, number)
e Bounding Box
e Complex (raster, vector)
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Execute

<wps:executeresponse>
<wps :process wps:processversion="0.1">
<ows:identifier>tidal predict</ows:identifier>
<wps:status creationtime="2014-11-02T19:50:39Z2">
<wps :processsucceeded>PyWPS Process tidal predict successfully calculated<
</wps:status>
<wps :processoutputs>
<wps:output>
<ows:title>Calculated water level for requested locations and date</ows:
<wps:data>
<wps:complexdata mimetype="text/csv">
date,h,lat,lon
2014-11-02 19:50:37,0.3735264572229592,3.0,52.0
</wps:complexdata>
</wps:data>
</wps:output>
</wps :processoutputs>
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Server Implementations

e /00

e PyWPS

e Geoserver
e 52North
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o JTS

e GRASS

e Orfeo

e Sextante

e python,R,java
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Implementing a process

class Process(WPSProcess):

def init (self):

WPSProcess. init (self, "tidal predict",
title="Tidal prediction tool")

def execute(self):
"""execute a tidal prediction
date = self.date.getValue()
location = self.location.getValue()
df = openearthtools.physics.tide.predict(location, date=date)
self.tide.setValue(df.to json())
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Client Implementations

e Openlayers
e OWSLib
e Geotools (unsupported)
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Client Example

// OpenLayers example
client = new OpenLayers.WPSClient ({
servers: {
opengeo: 'http://demo.opengeo.org/geoserver/wps'

}
})i

intersect = client.getProcess( 'opengeo', 'JTS:intersection');
intersect.confiqgure({
inputs: {
a: features,
b: geometry
b
success: function(outputs) {
map.baselayer.addFeatures (outputs.result);

}
})i
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Setting up a server

1. Get OSX/linux computer with VirtualBox

2. Install ansible

3. Install vagrant
4. Download OpenEarth stack @ github

5. % vagrant up wps

OpenEarth
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Missing tfeatures

e Stop aprocess

o REST

e Spatial types (everything is complex)
e |ayout hints/classes

e Variablerelations

e Push/notifications
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Planned in WPS 2

Fall of 20147

e Pause,Resume,Dismiss
e REST?
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Excercises
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WMS + WES

wfs/wms client

WPS

wps client
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