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Mapping Invasive 
Species

Presenter: Sitansu B Pattnaik

APFSIN Goals 

1) Raise awareness of invasive species throughout 
the Asia‐Pacific region; 

2) define and develop organizational structures; 

3) build capacity within member countries and
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3) build capacity within member countries and 

4) develop and share databases and information.
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Objective

• Introduce GIS and Remote Sensing

• Elements of Mapping

• Open Source Software 

• Application Examples
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GIS: Geographical Information Systems

GIS

DATA PEOPLE
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GIS

APPLICATIONS

HARDWARE SOFTWARE

GIS Functions

Capture of Data

GIS 

Storing Data
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GIS 

FUNCTIONSOutput Querying Data

Display Analyzing Data

Remote Sensing
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Behind the Scene

Sunlight as the energy source
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Subject Camera as the sensor

Photographer as the platform

Propagation medium

Remote Sensing 

• Data Collection Mechanism
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Airborne

Space borne

Analysis

• Geographical Information Systems designed to 
deal with spatial variables

• Remote sensing data provides regional coverage 

• Trends and relationships can be derived
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Data Modeling

• High Spatial Resolution Data

• Hyper‐spectral Data

• Temporal Resolution

• Seasonality

Highest Cost
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Invasives

By Ocean liners Fire
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Ornamental

AnimalWater

Mapping Elements

• Database of Previous Occurrences 

• At risk  areas

• Co‐occurrence with other features
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Archive Data

• GPS locations of Outbreaks

• Imagery Archive
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Regions at risk

• Suitability Analysis
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Co-Occurence

Dominant 
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Understory

Clusters
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Identifying Invasive Species

• Cluster size

• Spectral signature

• Phenology ( Flowering, Senescence, Growth ) 

• Causality

16© kCube Consultancy Services. All rights reserved.                                                  www.kcubeconsulting.com November 28, 2011

Causality

• Preceded by 
– Fire

– Floods

– Droughts

• Followed by
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y
– Loss of Canopy

– Dropping branches

• Disappearance of Native Species

November 28, 2011

Before Flood After Flood

Challenges in Mapping

• Cost

• Planning

• Execution

18© kCube Consultancy Services. All rights reserved.                                                  www.kcubeconsulting.com November 28, 2011



11/28/2011

7

Remote sensing pitfalls

Satellite image:

• Many invasive species are indistinguishable from 
surrounding species

• Detection of understory species is impossible

• Invasive species can be detected only after they become 
d d id d

19© kCube Consultancy Services. All rights reserved.                                                  www.kcubeconsulting.com

dense and widespread

Aerial photo:

• Need extensive manual labour for processing

• Need skill and experience for the interpretation
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Remote Sensing Methods

• Kudzu – Fast growing

• Leafy Splurge – During flowering

• Salt Cedar /Tamarisk – Sizeable patches

• Cogon Grass – Large Patches

• Southern Pine Beetle Large scale effects
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• Southern Pine Beetle – Large scale effects 
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Opensource Software 
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Freedom

Four basic freedoms (The Free Software Foundation)

The freedom to run the program, for any purpose.

The freedom to study how the program works, and adapt it to your needs.

The freedom to redistribute copies with or without modifications.
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The freedom to improve the program, and release your improvements to

the public, so that the whole community benefits.

November 28, 2011

Why Open Source?

“Free software” is a matter of liberty not price

Free Software
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Free software  is a matter of liberty, not price.

November 28, 2011

Cost Structures

Proprietary Implementations

Software Costs

Other Costs

Open Source
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Software Costs
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How does Open Source Work?

Virtual Teams

• Provide “home” for code

• Establish team norms

• New releases

For-Profit Companies

• OEM Open Source

• “Liberate” code

• Provide support and 

consulting

Users

• Use Software

• Report Bugs

• Support each other

Get Code
Get Code / Donate 
Code
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User Developers

• Scratch coding itch, 

solve problem

• Implement Features and 

fix bugs

• Provide Expertise

Leadership

• Initial Code base and 

vision

• Own and modularize 

kernel

• Licensing

Jo
in

Self Organize
Coordinate 
Influence
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Prepackage Open Source

Opensource GIS Matrix

Thick Clients Thin Clients Mobile Clients Catalogue

Internet/Web Services

• Desktop GIS – Thick Clients
– QGIS
– GRASS
– uDig
– gvSIG

• Thin Clients
– Openlayers
– Mapbender
– Mapbuilder

• Mobile Clients
– GRASS
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Internet/Web Services

Database

– gvSIG
• Metadata Catalogue

– GeoNetwork
– Deegree

• Internet/Webservices
– Mapserver
– Geoserver
– MapguideOS

• Database
– PostgreSQL
– MySQL

Opensource vs Proprietary GIS

Functionality Proprietary FOSS GIS

Metadata Catalog CubeWerx CRS GeoNetwork, degree

GIS Viewer ArcReader QGIS, gvSIG, uDig, 
OpenJump

Cartography ArcMap/ArcGIS QGIS,GRASS

Analysis ArcInfo/ArcGIS/ERDAS/ENVI QGIS,GRASS,SAGA,ILWIS

Mobile ArcPad gvSIG Mobile
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WebMapping ArcGIS Server MapServer, GeoServer, 
OpenLayers, Mapbuilder, 
Mapbender, Mapfish

Spatial Database Oracle Spatial, ArcSDE PostgreSQL/PostGIS,
Spatial Lite, MySQL Spatial

Virtual Globe Google Earth, Virtual Earth OSSIM Planet,                
NASA WorldWind, Ratman

Spatial Libraries FME GDAL,OGR,PROJ4,GEOS,
FDO
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QGIS, GRASS , R
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Mapserver , Geoserver
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Mobile - GVSig
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GeoNetwork
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Default Search

List of Global Datasets

• SRTM 

http://edcsns17.cr.usgs.gov/NewEarthExplorer/

• Waterbodies

http://gis.ess.washington.edu/data/vector/worldshore/index.html

• Soils

http://www.isric.nl/NR/exeres/545B0669‐6743‐402B‐B79A‐DBF57E9FA67F.htm

• Protected Areas

http://www.protectedplanet.net/

• SRTM 

http://edcsns17.cr.usgs.gov/NewEarthExplorer/

• Waterbodies

http://gis.ess.washington.edu/data/vector/worldshore/index.html

• Soils

http://www.isric.nl/NR/exeres/545B0669‐6743‐402B‐B79A‐DBF57E9FA67F.htm

• Protected Areas

http://www.protectedplanet.net/
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• Soil Moisture

http://soils.usda.gov/use/worldsoils/mapindex/smr.html

• Fire Occurrence

http://maps.geog.umd.edu/firms/shapes.htm

• Temperature

http://neo.sci.gsfc.nasa.gov/Search.html

• Landcover

http://neo.sci.gsfc.nasa.gov/Search.html?group=20
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• Soil Moisture

http://soils.usda.gov/use/worldsoils/mapindex/smr.html

• Fire Occurrence

http://maps.geog.umd.edu/firms/shapes.htm

• Temperature

http://neo.sci.gsfc.nasa.gov/Search.html

• Landcover

http://neo.sci.gsfc.nasa.gov/Search.html?group=20

Invasive species monitoring institutes

• The Global Invasive Species Information Network ( GISIN)

– http://www.gisinetwork.org/about.html

• The Asia‐Pacific Forest Invasive Species Network (APFISN)

– http://www.apfisn.net/

• Midwest Invasive Plant Network (MIPN)

– http://mipn.org/
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• The European Network on Invasive Alien Species (NOBANIS)

– http://www.nobanis.org/

• Caribbean Invasive Alien Species Network (CIASNET)

– http://www.ciasnet.org/
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Collaboration is Key

• Create Archives

• Resources focused on data collection/processing 
rather than Software

• Modeling Spread and Risk

• Crowd sourcing
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Crowd sourcing

Thank you

Contact Details:
Sitans B Pattnaik
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Sitansu B Pattnaik
Director
kCube Consultancy Services Pvt Ltd
India
Skype: sitansu100
Email: sitansu@kcubeconsulting.com

sitansu@gmail.com


