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1 Introduction to Collect Earth and its supporting software 
 

Collect Earth is a user-friendly, Java-based tool that draws upon a selection of other software to facilitate 

data collection.  The following training materials include guidance on the use of Collect Earth and most of its 

supporting software.  This information is also available online and in video format at www.openforis.org.  

Documentation on the more technical components of the Collect Earth system (including SQLite and 

PostgreSQL) is available on the Collect Earth Github page.1  Collect Earth runs on Windows, Mac and Linux 

operating systems.  
 

1.1 Collect Earth system architecture 

 
 

Collect Earth  

Collect Earth uses a Google Earth interface in conjunction with an HTML-based data entry form.  Forms can 

be customized to suite country-specific classification schemes in a manner consistent with guidelines of the 

Intergovernmental Panel on Climate Change (IPCC), the European Commission (EC), the Food and Agriculture 

Organization of the UN and other international entities.   The default Collect Earth form contains IPCC-

consistent land use categories and sub-categories with land use sub-divisions from the European 

/ƻƳƳƛǎǎƛƻƴΩǎ [ŀƴŘ ¦ǎŜκ/ƻǾŜǊ !ǊŜŀ ŦǊŀƳŜ {ǳǊǾŜȅ ό[¦/!{ύΦ2  For guidance on creating new customizations of 

the Collect Earth data entry form, visit the Collect Earth GitHub page.  Chapter 3 explains the process of 

reviewing satellite imagery, assessing land use and land use change, and assigning attributes to sampling 

points through the Collect Earth data form. 

 

                                                           
1
 Open Foris - Collect Earth: https://github.com/openforis/collect-earth.  

2
 LUCAS - Land use and land cover survey: http://epp.eurostat.ec.europa.eu/portal/page/portal/lucas/introduction.  

https://github.com/openforis/collect-earth
http://epp.eurostat.ec.europa.eu/portal/page/portal/lucas/introduction
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Google Earth, Bing Maps and Google Earth Engine (visualization of satellite imagery) 

Collect Earth facilitates the interpretation of high and medium spatial resolution imagery in Google Earth, 

.ƛƴƎ aŀǇǎ ŀƴŘ DƻƻƎƭŜ 9ŀǊǘƘ 9ƴƎƛƴŜΦ  DƻƻƎƭŜ 9ŀǊǘƘΩǎ ǾƛǊǘǳŀƭ ƎƭƻōŜ ƛǎ ƭŀǊƎŜƭȅ ŎƻƳǇǊƛǎŜŘ ƻŦ мр ƳŜǘŜǊ ǊŜǎƻƭǳǘƛƻƴ 

Landsat imagery, 2.5m SPOT imagery and high resolution imagery from several other providers (CNES, Digital 

Global, EarthSat, First Base Solutions, GeoEye-1, GlobeXplorer, IKONOS, Pictometry International, Spot 

Image, Aerometrex and Sinclair Knight Merz).  MƛŎǊƻǎƻŦǘΩǎ .ƛƴƎ aŀǇǎ ǇǊŜǎŜƴǘǎ ƛƳŀƎŜǊȅ ǇǊƻǾƛŘŜŘ ōȅ 5ƛƎƛǘŀƭ 

DƭƻōŜ ǊŀƴƎƛƴƎ ŦǊƻƳ оƳ ǘƻ олŎƳ ǊŜǎƻƭǳǘƛƻƴΦ  DƻƻƎƭŜ 9ŀǊǘƘ 9ƴƎƛƴŜΩǎ  ǿŜō-based platform facilitates access to 

United States Geological Survey 30m resolution Landsat imagery.  Collect Earth synchronizes the view of 

each sampling point across all three platforms. 

 

The imagery used within Google Earth, Bing Maps and Google Earth Engine differ not only in their spatial 

resolution, but also in their temporal resolution.  Collect Earth enables users to enter data regarding current 

land use and historical land use changes.  Users can determine the reference period most appropriate for 

their land use monitoring objectives.  The IPCC recommends a reference period of at least 20 years based on 

the amount of time needed for dead organic matter and soil carbon stocks to reach equilibrium following 

land-use conversion.3  Most of the imagery available in Bing Maps and Google Earth have been acquired at 

very irregular intervals over the past 10 years.  In contrast, Earth Engine contains over 40 years of imagery 

that has been acquired every 16 days.  The description of how to use Collect Earth in Chapter 3 includes 

guidance on navigating the strengths and weakness of these three imagery repositories to develop a more 

complete understanding of land use, land use change and forestry in a given site.  

 

SQLite and PostgreSQL 

The data entered in Collect Earth is automatically saved to a database.  Collect Earth can be configured for a 

single-user environment with a SQLite database.  This arrangement is best for either individual users or for 

geographically disperse team.   A PostgreSQL database is recommended for multi-user environments, 

particularly where users will work from a shared network.  The PostgreSQL configuration of Collect Earth 

facilitates collaborate work by allowing users to see in real time when new data has been entered.  It also 

makes it easier for an administrator to review the work of others for quality control purposes.   

 

Saiku Server 

Both types of databases automatically populate Saiku Server, an open-source web-based software produced 

by Meteorite consulting.  A version of this open-source software has been customized for visualizing and 

analyzing Collect Earth data.  Countries using Collect Earth for a national land use assessment may generate 

data in Collect Earth for tens of thousands of points.  Saiku organizes this wealth of information and enables 

users to run queries on the data and immediately view the results in tabular format or as graphs.  Chapter 4 

explains how Saiku users to can quickly identify trends and prepare inputs for LULUCF reporting to the 

UNFCCC and other entities involved in the sector.  

 

Google Earth Engine (image processing and analysis) 

Collect Earth facilitates land use assessment through a sampling approach rather than wall-to-wall mapping. 

However, land use data (point vector files) generated with Collect Earth can be used as training sites for wall-

                                                           
3
 IPCC (2006) Guidelines for National Greenhouse Gas Inventories. Volume 4: Agriculture, Forestry and Other Land Use, 

Chapter 3: Consistent Representation of Lands. 
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to-wall image classifications.  Chapter 6 reviews the procedure for using Collect Earth data to conduct a 

supervised (wall-to-wall) classification in Google Earth Engine. 

 

QGIS 

QGIS is a free and open-source geographic information system that can be used to process data that can 

support the land use classification process.  Where existing land use or land cover data is available in a 

spatial format, users can convert vector (points, line, polygons) and raster (images) data into KML files that 

can be viewed in Google Earth during a land use classification with Collect Earth.  KML files are also 

compatible with Google Fusion Tables and can be imported into Google Earth Engine.   

 

Chapter 5 provides instructions on converting spatial data and also creating a sampling grid.  A default, 

coarse (5km x 5km) grid of sampling points is available for download on the Collect Earth website.  However, 

a medium or a fine scale grid comprised of more points is recommended for a full and robust LULUCF 

assessment for a country or sub-national project site.  Chapter 5 explains the process of generating a 

sampling grid and populating its attributes table to ensure compatibility with Collect Earth. 

 

1.2 Collect Earth system maintenance 
Collect Earth is continuously being improved.  The software and its various components (Java, Google Earth, 

etc) will need to be updated as new releases become available.  The Collect Earth development team will 

notify users of future releases and recommended upgrades through the Collect Earth website, its GitHub 

ǇŀƎŜ ŀƴŘ ǘƘǊƻǳƎƘ ǘƘŜ /ƻƭƭŜŎǘ 9ŀǊǘƘ ǳǎŜǊǎΩ ƴŜǘǿƻǊƪΦ  ±ƛǎƛǘ ǘƘŜ /ƻƭƭŜŎǘ 9arth website to subscribe to the 

ƴŜǘǿƻǊƪΩǎ ƭƛǎǘǎŜǊǾΦ4 

 

  

                                                           
4
 Collect Earth user network registration page: ADD LINK 



 

Volume II:  Collect Earth User Manual for Windows OS 
 

п Getting started 

2 Getting started  

2.1 Installation and setup of Collect Earth  

 
 

Collect Earth and most of its supporting software (Java Runtime Environment, Java Development Kit and 

Saiku Server) have been bundled together in a single installer.  A basic version of the software can be 

downloaded from the Collect Earth webpage. 

 

Double-click on the installer and follow to following the instructions to complete the installation process. 

 

 
 
 
 
English is the default language.  Collect Earth 
Spanish and French versions are also available. 

 
 

 
 
 
 
 
Accept the license 
agreement and click 
Next. 
 

 
 

 

http://www.fao.org/forestry/nfms-for-redd/85262/en/
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Click next to install Collect Earth on your 
C drive, or click on the folder icon to 
browse to and select an alternate 
location. 
 
Click next here and on the subsequent 
window to begin the installation.  

 
 

 
 
 
 
 
This window will appear when the 
installation is complete.  Click finish.   

 
 

5ŜǇŜƴŘƛƴƎ ǳǇƻƴ ȅƻǳǊ ŎƻƳǇǳǘŜǊΩǎ ŦƛǊŜǿŀƭƭ ǎŜǘǘƛƴƎǎΣ ŀ ǎŜŎǳǊƛǘȅ ǿŀǊƴƛƴƎ Ƴŀȅ ǇƻǇ ǳǇΦ  LŦ ǎƻΣ /ƭƛŎƪ Allow access. 
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Once installed, click on the Collect Earth Launcher in the Windows Start Menu to launch the application. 

 
 

 

Click on the main Collect Earth control window to begin adjusting the settings.  Begin with the Operator.  An 

operator is a person who will enter or edit data in the Collect Earth system.  Data can by filtered by operator 

name.  Type an operator name that is between 6 and 50 characters long.  Then click Update.   

 
 

Click on the Tools tab up top and select Properties. 
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Several important settings can be adjusted under the advanced tab. 

  
 

 

  

Optional settings 

¶ Select your preferred web 

browser 

¶ bŀǾƛƎŀǘŜ ǘƻ ǘƘŜ ōǊƻǿǎŜǊΩǎ 

executable file. 

The language settings can also be 

adjusted under the Tools tab.   

Make sure that the boxes are checked to  

¶ automatically back-up the database, 

¶ open Earth Engine zoomed into the 

plot area, and 

¶ open Bing maps. 
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2.2 Setting up Google Earth 

Visit the Google Earth website to download the latest version of Google Earth.  Accept Google 9ŀǊǘƘΩǎ ǇǊƛǾŀŎy 

agreement and download the installer.  Double-click on the file to install Google Earth.  

 
 

 

Click on the Google Earth window to begin adjusting the settings.   Click on the Tools tab and select Options. 

 
 

 

  

http://www.google.com/earth/download/ge/agree.html
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The language settings can be adjusted under the General tab.  Google Earth is available in English, French, 

Spanish and other languages. 

 
 

You may also want to adjust the Fly-to-Speed and Navigation settings. 

 
 

 

  

 

Speeding up the Fly-to-Speed will 

slightly reduce the time it takes to 

zoom to a plot. 

 

It is easier to view land use if Google 

Earth does not tilt when zooming to 

a plot. 

 

Click OK to save the settings. 
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3 Assessing land use and land use change 

 
 

The following chapter reviews the steps for assessing land use with Collect Earth and its supporting software: 

Google Earth, Bing Maps and Google Earth Engine.   The diagram below provides an overview of the key 

steps that enable users to benefit from the strengths of each software.  
 

 

3.1 
Collect Earth 

3.2 
Google Earth 

3.3 
Bing Maps 

3.4 
Google Earth Engine 
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3.1 Land use sampling with Collect Earth 

 
Land use classification schemes can vary greatly by country or program.  Several country-specific versions of 

Collect Earth software have been configured, as well as versions consistent with leading international 

guidelines (e.g. IPCC, Food and Agriculture Organization Forest Resources Assessment, etc.).   The following 

manual uses the Papua New Guinea Collect Earth version as an example for exploring the basic functionality 

of the software and its supporting tools.  To browse other available versions of Collect Earth and to view the 

underlying land use classification scheme of each, please visit the Collect Earth website. 

 

Launch Collect Earth by navigating to the Collect 
Earth folder and double-clicking on the batch file 
entitled Click_to_run_Collect_Earth. 
 

 

In the main Collect Earth window, type in your 
operator name.  Then click Update.     
 

 

 
  

3.1 
Collect Earth 

3.2 
Google Earth 

3.3 
Bing Maps 

3.4 
Google Earth Engine 

Remember to use a consistent operator name that 

is between 6 and 50 characters long. 
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Collect Earth will automatically launch Google Earth.  Collect Earth together with Google Earth provide an 

easy way to systematically review satellite imagery and assess land use.   Collect Earth organizes sampling 

plots for Papua New Guinea in sub-national units arranged along a 4° grid (WGS 1984 datum).  Data for each 

ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ нл ǇǊƻǾƛƴŎŜǎ ŀǊŜ ǎŀǾŜŘ ƛƴ ǎŜǇŀǊŀǘŜ /ƻƭƭŜŎǘ 9ŀǊǘƘ 5ŀǘŀ ό/95ύ ŦƛƭŜǎΦ  

 
 

3.1.1 Adding Collect Earth data files 

In the Places panel on the left, notice the Collect Earth Data folder contains PNG Land Use survey samples 

from Hela Province along a 4° x 4° grid.  To begin entering data for a different province, return to the main 

Collect Earth window and select Properties under the Tools tab. 
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Under the Sample data tab, click Browse to view the CED files available for other PNG provinces.  Scroll to 

the end of the survey files list, select West Sepik and open the file.  Save and apply changes. 

 
 

To enable Google Earth to reflect the changes you have made within Collect Earth, click OK to confirm the 

changes and click Yes to reload the data within Google Earth.  

 
 

Zoom into West Sepik province to view the new plots. 
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In the Places panel, the first number listed beside each plot is province-specific.  All PNG provinces will have 

a plot number 1. In contrast, the plot ID# is a unique identifier nation-wide.  The first plot in West Sepik has a 

unique ID# of 33092, which will not be duplicated in any other province of the country.   

 

Double-click on plot ID#33092 to zoom to its location.  Then click anywhere within the plot boundaries.  The 

Collect Earth dialogue box will appear.  

 
 

Two additional windows will open presenting the same location in Bing Maps and Google Earth Engine.  

More information on these supporting software tools is provided in Sections 3.3 and 3.4. 
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3.1.2 Entering land use data 

 

Use the Collect Earth dialogue box to enter land use 
information for the plot. 
 
Land use classification schemes vary by country.   To 
facilitate national reporting to the UNFCCC, the 
country-specific versions of Collect Earth present land 
use classes through a land representation framework 
recommended by the IPCC.   This framework outlines 
six main land use categories that more detailed land 
use sub-divisions will fall within. 
 
Land use sub-categories indicate the conversions from 
one land use to another. The year of the change is 
significant for interpreting land use change dynamics 
and estimating emissions from land use change. 
 
The Land use sub-divisions are detailed land use 
classes that more closely represent realities within a 
country or an area of interest. 
 
 
 
 
 
 
 
 
 
 
The Accuracy options allow users to indicate their level 
of certainty with their selections.  Accuracy is a 
required field in the land use category, land use sub-
category and land use sub-divisions sections. 
 
 
The Canopy options include quantitative and 
qualitative descriptions of forest canopy cover.  The 
cover percentage can be calculated from the ratio of 
plot points under canopy cover to the total number of 
plot sampling points (25).  Uncertainty may arise where 
no high spatial resolution imagery is available for the 
plot area.  If uncertain, select No under the accuracy 
option.   
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The Site description contains information related to 
accessibility and elements located within the sampling 
plot.   
 
 
 
 
 
 
 
 
If any of the listed elements are found within a plot, 
indicate the percentage of the plot that it comprises. 
 

 
 
 
 
 
 
If Human impact in the plot is apparent, indicate the 
type, accuracy, grade (or level) and the first year the 
human impact became apparent within the historical 
satellite imagery of plot. 
 
Under RS Data, select the type of satellite imagery that 
was used to assign the sampling plot to one of the six 
basic land use categories.  The imagery used should be 
the most recent imagery available that is of sufficient 
spatial resolution to assess land use.  
 
Click Submit and Validate to save the data you have 
entered.   
 
In the Google Earth Places panel, a red exclamation 
mark appears beside plots without data. The 
exclamation mark turns yellow when data is entered 
but not saved.  A green check appears once the data 
has been submitted and validated. 

 

 

 
 

Collect Earth can be customized to suit different country-specific or program-specific classification schemes.   

The data entry prompts (above) within Collect Earth will vary accordingly. 
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3.1.3 Modifying the plot layout 

 

¢ƘŜ Ǉƭƻǘ ƭŀȅƻǳǘΣ ǎƛȊŜ ŀƴŘ ǎǇŀǘƛŀƭ ŘƛǎǘǊƛōǳǘƛƻƴ Ŏŀƴ ŀƭǎƻ ōŜ ƳƻŘƛŦƛŜŘ ǘƻ ƳŀȄƛƳƛȊŜ ŎƻƳǇŀǘƛōƛƭƛǘȅ ǿƛǘƘ ŀ ŎƻǳƴǘǊȅΩǎ 

existing or planned forest inventories.   

 

 Lƴ ǘƘŜ tbD ǾŜǊǎƛƻƴ ƻŦ /ƻƭƭŜŎǘ 9ŀǊǘƘΧ 

¶ Plots are arranged along a  0.04° (4.45 kilometer) grid  

¶ Each plot is 100x100 meters, with an area of one hectare (10,000 square meters) 

¶ Each plot contains 25 sample points along a 20 meter grid 

 

   
 

In the main Collect Earth window, under the Plot layout tab, the number of sample points within a plot can 

be adjusted, along with the distance between sample points and the size of the margin between sample 

points and the edge of the plot.  To change the distance between plots, see Section X on creating a new grid.  

 
 

4.45 km  

kmm 

100 m  

kmm 

20 m  

kmm 
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3.1.4 Exporting Collect Earth data 

Collect Earth data files can be exported as CSV, XML and Fusion Table files.  Collect Earth Fusion Table files 

are a special type ƻŦ /{± ŦƛƭŜ ǘƘŀǘ ƛǎ ǇǊŜŦƻǊƳŀǘǘŜŘ ǘƻ ōŜ ŎƻƳǇŀǘƛōƭŜ ǿƛǘƘ DƻƻƎƭŜΩǎ Cǳǎƛƻƴ ¢ŀōƭŜ ŀǇǇƭƛŎŀǘƛƻƴΦ 

 

 
 
Click on Data Import/Export in the Tools menu, and 
select Export data to CSV.  Name and save the file. 

 
 

The CSV file, which can be opened in Excel, tabulates all of the data that has been entered in Collect Earth, 

including data that has not been actively saved and validated.  Some metadata are also provided, such as the 

plot coordinates and the operator name. 

 
 

 
Data Export to Fusion Table also generates a CSV 
file, but it differs from the one above in that it 
contains an additional column with the complete 
coordinates of each plot.  

 

3.1.5 Backing up Collect Earth data 

Export Collect Earth data to XML to back up the database.  XML is the only format that is configured to save 

Collect Earth metadata in addition to the data manually entered by users.  Click on Data Import/Export in the 

Tools menu, and select Export 

data to XML (Zipped).  Name and 

save the file.   The command for 

importing data from XML is 

located in the same Tools menu. 
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3.2 Navigating and organizing with Google Earth 

 
 

Google Earth serves as the main interface for Collect Earth software.  Adjusting certain settings and 

familiarizing yourself with the basic functionality of Google Earth can enhance the experience of using 

Collect Earth.  Below are a few tips. 

3.2.1 Optimizing the data view  

!ŦǘŜǊ ƭŀǳƴŎƘƛƴƎ /ƻƭƭŜŎǘ 9ŀǊǘƘΣ Řŀǘŀ ŦǊƻƳ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ǿƛƭƭ ŀǇǇŜŀǊ ǿƛǘƘƛƴ DƻƻƎƭŜ 9ŀǊǘƘΩǎ tƭŀŎŜǎ tŀƴŜƭ ƻƴ ǘƘŜ 

left-hand side.  The Search Panel above and the Layers Panel below will rarely be used.  Minimize these 

panels to display more Collect Earth data. 

 
 
 
 
 
Click on the Search 
bar and the Layers bar 
to minimize these 
panels. 
 

 

 
The new view 
maximizes the length 
of the Places Panel, 
which contains the 
Collect Earth data.    

  

 

3.2.2 Finding plots 

Use the Find tool at the bottom of the Place Panel to search for a 
particular plot.  Always use the unique plot ID rather than the plot 
number, which will vary by region. 
 
 
Type the plot ID#.  If the ID# is present within the dataset, Google Earth 
will scroll to and highlight the plot. 
 
If the ID# is not present, the search field will be highlighted in red. 

 

 
  

3.1 
Collect Earth 

3.2 
Google Earth 

3.3 
Bing Maps 

3.4 
Google Earth Engine 










































































































































































































