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Land cover change mapping 

Vital inputs: 
1. Multispectral, topographic and other data  

2. Ground truth and expert knowledge (training and validation) 

3. High-quality classifiers and processing tools 

 

 

Critical considerations for input and training data: 
Representativity 

Reliability 

Coverage and consistency over time and space 

Availability and cost 



Remote Sensing data and the Web 

New opportunities: 

 
Discovering and sharing datasets 

 

Generating reproducible workflows 

 

Visualising and publicizing results 

 

Gathering data for training and validation 

 

Plenty of NEW challenges!! 

 

 



1. Remotely-sensed data 

Portals and catalogues for discovering GEO data 

 
Searchable by region, theme, keywords etc. 

 

 

Data may be downloadable or directly accessible as a service 

 

Whole series of imagery (e.g., GLS) made accessible by Google, ESRI 

etc. 

 

 

 

 



Catalogues are often based on standard metadata documents  
(ISO 19115, FGDC….). They MAY lead you to a datset… 
 



Portals are often designed for data download ….. 
 



…..or direct access through standard service interfaces 
(OGC WCS / WFS / WMS, REST…) 
 



Web 

Map 

Service 

example 



Web 

Coverage 

Service 

example 

GML grid / 

geotiff…. 



Whole series of imagery (e.g., Landsat (GLS))  
made accessible by Google, ESRI etc. inside their own interfaces 
 



GEOSS 

(Global Earth Observation System of Systems) 

 

‘will promote common technical standards so 

that data from the thousands of different 

instruments can be combined into coherent 

data sets’ 
 

 





Accessing remotely-sensed data via the Web 

Critical considerations : 
Metadata can be patchy and incomplete 

Often very little information on processing and lineage 

Quality statements tend to represent the whole area, although 

quality may vary across space. 

Metadata doesn’t always tell you what you want to know 

‘The Tanzania section of this dataset has been successfully used 

and highly rated in 13 studies on ungulates. See the following 

cited publications for more information’. 

Catalogues often don’t point to accessible datasets or services 

‘For a DVD copy, please write to…..’ 



2. Ground truth 

Constraints: 
Expensive to acquire 

Many gaps in space and time 

Needs a proper sampling scheme to represent all classes 

Representativity of this sampling scheme is particularly 

important when monitoring CHANGE 

 

New opportunities: 
Web 2.0 content (Flickr, Panoramio….) 

Volunteered Geographic Information (e.g., Open Street Map) 

citizen science projects (e.g., Geo-wiki, species-spotting, games…)  

Web-based tools to gather expert knowledge 



http://code.flickr.net/2008/10/30/the-shape-of-alpha/ 

http://www.flickr.com/map/ 

Clustr  

+ 

Flickr 

















Example: Experts visually classifying imagery 
 





Google Earth context 
 





 

 

 

Confusion and correction 
 



Ground truth from the Web 

Critical considerations: 

Semantics 

Bias 

Coverage 

Quality assurance 



Algorithms and models 

Many new ways to share and combine models: 
Tools such as Taverna, Kepler etc. 

Standards such as OpenMI 

OGC Web Processing Services 

Google Earth Engine, ArcGIS Online… 

 

‘Reproducible science’ has to replicate data inputs, 

parameters, computing environment, model version…… 



    Web processing Services 



Processing GEO data 





•Browser-based tools accessing spatial databases 

allow greater flexibility and shared editing. 

 

•Reliable Web-based sources of EO data (and 

models for analysing that data) are increasing but 

are not trivial to exploit. 

 

3 interesting challenges: 

•Which resources will meet my needs? 

•How can I show the trustworthiness of my results? 

•How to document processes and lineage? 

 
 

 



Which resources will meet my needs? 
 

Assessing fitness-for-purpose 

Need not just classical metadata, but also ratings and reports 

from scientific peers. 
 

Open annotations, commentary metadata… 



How can I show the trustworthiness of my 
results? 
 
Need to encode, communicate and visualize statistical 

information in formats like XML, JSON and netCDF / HDF 



How to document processes and lineage? 
 

Unique identifiers for datasets and models 

Shared models for representing lineage and provenance 



Conclusions 

Stunning opportunities to share and merge datasets 

 

SOME of the sea of content out there may be really useful for 

classifying and validating landcover. 

 

In such a wilderness of information, finding the appropriate 

data / tools and documenting what we did becomes vital. 

 

For monitoring landcover change this is even more critical: 

dynamic validation and improvement of the classification 

becomes possible. 

 



Thank you for your attention! 
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