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API Application Programming Interface
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GEE Google Earth Engine

GPS Global Positioning System
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IPCC Intergovernmental Panel on Climate Change

IPCC Intergovernmental Panel on Climate Change
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PNG? Papua New Guinea

REDD Reducing Emissions from Deforestation and forest Degradation

RS Remote Sensing

SRTM Shuttle Radar Topography Mission

TOA Top of Atmosphere

UNEP United Nations Environmental Program

UNFCCC United Nations Framework Convention on Climate Change

USGS United States Geological Survey
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Introduction to Collect Earth and its supporting software

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.! Collect Earth runs on Windows, Mac and Linux
operating systems.

1.1 Collect Earth system architecture
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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
Commission’s Land Use/Cover Area frame Survey (LUCAS).” 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.

! 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.
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Introduction to Collect Earth and its supporting software

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,
Bing Maps and Google Earth Engine. Google Earth’s virtual globe is largely comprised of 15 meter resolution
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). Microsoft’s Bing Maps presents imagery provided by Digital
Globe ranging from 3m to 30cm resolution. Google Earth Engine’s web-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.®> 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-

*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
page and through the Collect Earth users’ network. Visit the Collect Earth website to subscribe to the
network’s listserv.”

* Collect Earth user network registration page: ADD LINK
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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.

(G Language Setection = B[ & ]

Pleaze zelect the installation language
English is the default language. Collect Earth =
Spanish and French versions are also available. English -
ok || cancel |
b o
i -
'E;'J Setup =L L=
License Agreement : )

Accept the license

Please read the following License Agreement. You must accept the terms of this

agreement and  click agreement before continuing with the installation.

Next.
The MIT License (MIT) S
Copyright (o) 2014 Open Foris Initiatiwve E

thttp: //fvww.openforis.org)

Permission is hereby granted, free of charge, to any person
cbtaining a copy

of this software and associated documentation files (the

"Spftware™) . to dezal -

@ i1accept the agreement;

Do you accept this license?
) I'do not accept the agreement

InstallBuilder

<Back || MNet> || Cancel
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-
() Setup ==

Installation Directory "').

X . Please specify the directory where Collect Earth will be installed.
Click next to install Collect Earth on your

C drive, or click on the fOIder icon to BN ENLL T SLYMC Y OpenForis' CollectEarth-1.0
browse to and select an alternate
location.

ne

Click next here and on the subsequent
window to begin the installation.

7
& Setup T

Completing the Collect Earth Setup Wizard

. . . Setup has finished installing Collect Earth on your computer.
This window will appear when the

installation is complete. Click finish. @ View ReadmefFile

< Back Cancel

Depending upon your computer’s firewall settings, a security warning may pop up. If so, Click Allow access.

==

’
@ Windows Security Alert

@ Windows Firewall has blocked some features of this program

Windows Firewall has blocked some features of Java(TM) Platform SE binary on all private and
domain networks.

« Name: ava Platform SE binar
=)
= Publisher: Oracle Corporation

Path: C:\openforis\collectearth-1.0\java'bin\javaw.exe

Allow Java(TM) Platform SE binary to communicate on these networks:
[¥] Domain networks, such as a workplace network

Private networks, such as my home or work network

What are the risks of allowing a program through a firewall?

[ %) Allow access l [ Cancel
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Once installed, click on the Collect Earth Launcher in the Windows Start Menu to launch the application.

5=
‘ ‘ ‘07‘. Microsoft Outlook 2010
A

% Snipping Tool Bey, Adia (FOM)
(7 ) Launch Collect Earth Bicr

Computer
W‘! Microsoft Word 2010

Connect To

IP—;] Microsoft PowerPoint 2010

)@ Microsoft Excel 2010

@ Google Earth
Default Programs

@ Internet Explorer
Help and Support

_'\f/l QGIS Desktop 2.2.0

Control Panel

Devices and Printers

Run...

[O_?E, Control Panel

"‘?‘J Paint
R Ri3863.1.0

>  AllPrograms

I |Search programs and files

Sel®

1)

&)

EQ

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.

[ & Collect Earth = = )

File Tools Help

Operator |adiabey |

Open Foris Collect Earth server should be running while the operator interprets data.
Please maintain this window open while you are using Google Earth.

Click on the Tools tab up top and select Properties.

U Collect Earth (S
File Help
Ope Data Import/Export » |
Start SAIKU Analysis
Opelt—icii -be running while the operator interprets data.
Plea| F1¢ =3 e you are using Google Earth.
Find missing plots in database :‘
Close
Language »
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Several important settings can be adjusted under the advanced tab.

.
Collect Earth opticns

it

[ Sample data | Plotlayout | Survey Definition | Advanced | Operation Mode |

[_] Open Earth Engine zoomed into plot area
["] Open Earth Engine timelapse for the plot area

Open Bing Maps for the plot area

Choose Browser

W Firefox ) Chrome

Path to Firefox executable

| | | Browse... |
Path to Chrome executable

| | | Browse... |
Path to Saiku folder

lsaiku-server_2.6/ | Browse.. |

Save & Apply changes | | Cancel |

o Collect Earth

Fue Help

Opel Data ImportExport

N
s—

| Start SAIKU Analysis
Opet : ile the operator interprets data.
Plea Properties 1g Google Earth.

; Ad-hoc Tool - Fix switched PNG coordinates

| Find Unfilled Plot IDs

q,., T
-Language

Getting started

Make sure that the boxes are checked to

e automatically back-up the database,

e open Earth Engine zoomed into the
plot area, and

e open Bing maps.

Optional settings

o Select your preferred web
browser

e Navigate to the browser’s
executable file.

The language settings can also be
adjusted under the Tools tab.
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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 Earth’s privacy
agreement and download the installer. Double-click on the file to install Google Earth.

Getting started [[ENIEGD

&«

B Google tanth

C

*®

| wwaw.goegie com/eart

E=ey x— |

Download the latest version of Google Earth for PC, Mac, or Linux

g, you agree to Google Eanh's Pivac

System requirements:

Google Maps/Earth Terms of Service

nstafing, or using th

Products Services

the “Legal Notices™| an
2 “Additional Terms

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

select Options.

»

-

&y Google tarth
Fie Ede Vew [Toot | Add Help
¥ Sparch Puie O = -, - d.
&S
Ertter Flight Senulaton
Gt Darw
v Places Optzom
7 & My Faces

¥ S Temporery Places

7 & Cellect Earth Duta

> Laypers
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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.

&5 Google Earth Options
[ Dvien | cahe | Toumg | Novigaton | Genes |
Beplay Emal Program
V! St tooitios 15 Microsoft Outiook
[ Shon web resuits n extemal browser Use my Gmad account
V! Budding hghights © Let me choose each tme § send an emad
Language settngs Startup tps
language  System defaut 5] Elsonsstwws
‘Dansk T
Usage Statist Deutsch Netwoek
EAbyvc I3 .
 Sendusa (UK = [¥] Use HTTPS for Google connestions
e3pafiol (Espafie) B bl
m&“memammml
& sienty 3 L it [77] Asow access to local fles and personal data
& Show pee Filpino
B DK:F'. - Cookies
) Aboct fie

7] Save cookes to disk

& Google Earth Options

(30w [ o[ ong ] Meviason | et ]

Pl YR -5

FyTospeed: 4,039  Sow i
Mouse Whee!

Speed: Sow {

[T Trwert encuse wheel 200m drection

Non-mouse Controler Navigation

7] Enable Controler O Do not automaticaly tt whie 200ming
7 Automatcally tit while 200ming

- Reverse Controls ) Automatealy tit and enter ground level view

¥ Enable Visusizaton

(7! Gradualy siow the Earth when rotating or zceming

c 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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Assessing land use and land use change

3 Assessing land use and land use change

3.1 3.2 3.3 3.4

Collect Earth Google Earth Bing Maps Google Earth Engine

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.

A. B. C.

Add information
regarding the accessibility
of the plot.

Review the medium Quantify canopy cover

Review the high-
resolution satellite
imagery available within
Google Earth and Bing

resolution Landsat and the proportion of the
imagery in Google Earth plot occupied by
Engine from the reference |kg topographical elements
year, the current year, and
several years in between.

Maps.

Is there current (2013 or (-For years with both N (-Plots can be subdlvlded\ [-Use the ruler in Google \
2014) imagery available? high- and low-res into x number of Earth to measure the
imagery, view the sampling points. shortest distance from
yes imagery in tandem. the center of the plot to
J *Find features in the o~ #ofpoints covered a f:)had. river or foot
landscape that can be = path.
(’Use current high-res "\ | identified in both. \_ il ) | *Use the center point
imagery to determine *Observe the quality and within t.he plot to
the land use category the coverage of the determine the bearing
and land use sub- vegetation and any to an access route.
division. changes that may have oif the center point of
eFocus on the area occurred... the plot lies within a
within the plot -between the most road, river or foot path,
boundaries. recent high-res image do not select a bearing
sEnter the acquisition and the current from the plot of the
date of the high-res Landsat image, and access point.
imagery in Collect Earth, -during the reference \ ]

K ] \ period, j

(‘Use Landsat imagery in \

conjunction with the
most recent high-res

noe —> | imagery to determine
the current land use
category.

*Focus on the area
within the plot
boundaries.

*Enter the acquisition
date of the current
Landsat imagery in
Collect Earth.

Use the historical imagery
to determine the land use

sub-category and (if
applicable) the year of
fand use change.
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3.1 Land use sampling with Collect Earth

3.1

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.
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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
of the country’s 20 provinces are saved in separate Collect Earth Data (CED) files.

.
@ Cooge tees = —

L R e e

Google eartt
g

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.

Collect Earth =
Foe _Tvogh;:rbrmp
Oped Data mportExport  » Updase

Start SAIKU Analysis 3
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Close
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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.
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Save & Apgpéy changes Cancel

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.
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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.

@ e

t |

s
|
.

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.

Assessing land use and land use change
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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.

¥ Places
4 @ Collect Earth Data
4 E PMG- Land Use survey
westSepik.ced
1-10#:33092

§ 2-1p#:33002
o/ 3-1D#: 33004

Assessing land use and land use change

Site description

accessibility (distance km)

=10  Inacc.

W W NW
Directions
P

Elements
Road Mot Aoplicable =
River Mot Applicable -
Lake Mot Aoplicable =
House Mot Applicable -
Trees Mot Aoplicable =
Garden Mot Applicable -
Other Mot Aoplicable =

Human impact

Tvpe
Mone Logging Grazing
Fire Gardening Other
Accuracy
Grade

Low  Medium  High

Time since disturbance

Unknown -

RS Data
Satellite

Landsat

RapidEye

DigitalGl.  Spot  Other

Date

SUBMIT & VALIDATE

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

The plot layout, size and spatial distribution can also be modified to maximize compatibility with a country’s
existing or planned forest inventories.

In the PNG version of Collect Earth...
e Plots are arranged along a 0.04° (4.45 kilometer) grid
e Each plot is 100x100 meters, with an area of one hectare (10,000 square meters)

e 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.
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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 of CSV file that is preformatted to be compatible with Google’s Fusion Tab

le application.

Click on Data Import/Export in the Tools menu, and [ X _
select Export data to CSV. Name and save the file. | SLTAND Amsls | Fevortdete v XU L2 oRS) | | e
Piea| Properties [ Export to Fusion Table Earth.
¥ Import data from XML

vy

{—! Language

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.
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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
The command for

Coliert Eoth
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e Export eata w C5V

= -
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3.2 Navigating and organizing with Google Earth

3.2
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

After launching Collect Earth, data from the application will appear within Google Earth’s Places Panel on the
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.

B — =
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Click on the Search

maximizes the length
of the Places Panel,
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Collect Earth data. e

bar and the Layers bar =
to minimize these Lo (Mg
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The new view 3
1
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3.2.2 Finding plots

Use the Find tool at the bottom of the Place Panel to search for a v Places

particular plot. Always use the unique plot ID rather than the plot : 3 ;g: 3f§

number, which will vary by region. B
¥ ¥ §-ID#:58853 y
JI% 0. IDw:58ESS 3
Yy 10-1D=; 61350

Type the plot ID#. If the ID# is present within the dataset, Google Earth L :

will scroll to and highlight the plot. i s 2

If the ID# is not present, the search field will be highlighted in red. | TS e v 2
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3.2.3 Improving navigation

Assessing land use and land use change

Google Earth navigation settings control the Fly-to-speed and the way you way you approach each site. The

Fly-to-speed is particularly important when working with slow internet connections. A fast fly-to-speed can

reduce the amount of time one waits for the imagery over a sight to load.

View with tilt

View without tilt

Google Earth’s default navigations setting may tilt when arriving at a site. The titled view on the left makes it

difficult to clearly view all sampling points within a plot and assess land use.
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Reverse Controls
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Adjust the navigation settings by
clicking on Tools in the Google
Earth toolbar and then Options.

\ Drag the Fly-to-speed slider from

Slow to Fast.

————__ Select Do not automatically tilt
while zooming.

Click OK to save the changes.

| Bvwre el
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3.2.4 Measuring distance

Assessing land use and land use change

Measuring distance within Google Earth can be useful for determining the plot accessibility.

Navigate to plot ID333595 and click on
the ruler in the Google Earth taskbar.
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A target box will appear instead of the normal pointer arrow. Click once on the point in the center of the
plot. Then click once on the center of the road to draw a line for measurement. The length of the line will

automatically display within the Ruler box.

The unit of measurement can be changed by clicking
on the dropdown tab beside Map Length. Select
kilometers.

In the Collect Earth dialogue box, select the
approximate distance and the bearing from the plot
toward the access point. You can also type
additional details that may be helpful when planning
the ground-based forest inventory.
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3.2.5 Viewing historical imagery

At the bottom of the Google Earth navigation window, the date of the imagery appears beneath the imagery
copyright year and source. Google Earth default settings present the date in MM/DD/YYYY format, but the
data format may vary with the language setting. For example Spanish and French Google Earth display data
in DD/MM/YYYY format.

& Google Eand

¥ Seasch
Search
Gt Direchions Hiktory
¥ Places
LR My Places
¢ Y 53 Temgorery Places
4 Y& Cobect Earth Dats
o [ S ENG: Lana Use uuts
/1§ 1.10e.82005
! 2.1De: a0z
24 3-vezm
! 4-10=:7%%
< § 5.1D=:78405
! 6.m=.77a7
Y 7-10e:7238 .
B + &
> Layan tarth Gallery )
Imagery date: October 30, 2010 Imagery source

Details for the most recent image used to classify land should be entered in the Collect Earth dialogue box.

RS Data

Satellite

RapidEye Landsat DigitalGl. Spot Other

Date

SUBMIT & VALIDATE |

Click on the clock in the Google Earth toolbar to browse historical imagery. Occasionally, more recent
imagery may also be viewed with this tool. For plot ID# 62909, imagery is available from 2014 and 2003.
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3.2.6 Exporting images

Assessing land use and land use change

When working with a team to conduct a land use classification, it is important to have a common

understanding of how various land uses will appear in satellite imagery. Google Earth imagery can be

exported in jpeg format, which may be an easier and lighter (in terms of file size) way to share views of

various land use classes.

There are two ways to export images as jpegs:
Under the Edit menu, select Copy image. The jpeg
image can then be pasted in a different program.

Alternatively, you can save the image using the File
menu.

Gy Leagle anth

Fle Bt View Toch Ads Hig

» S Cu Cardx
: Copy Qe
v
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-~ Coogle Larth
Fle| £51 View Toch A Hep

CriedRes

The jpeg will contain the view from the navigation frame without the navigation tools and taskbar. The

image below is an example of a coconut plantation near a dispersed settlement in Papua New Guinea. This

land use class may be more easily recongnized if Collect Earth operators can view sample imagery before

classifying plots.

Image @ 2014 DigitalGlobe

e )oglc earth
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3.2.7 Adding overlays

Existing maps that may facilitate land use classification can be added in Google Earth as overlays. The
instructions below apply to maps and images without a spatial reference system. For georeferenced rasters,
see section 5.3 for guidance.

& Google Earth
File Edit View Tools [Add| Help

» Search Folder Ctrl+shiftsN || ]
Click Add in the Google Earth taskbar and select || ] ;
| 0 | v Places Placemark Ctrl+Shift+P
mage Lveriay: L& My Places Path Ctrl+ Shift+T
4 [V &3 Temporary Places )
4 E’]s Collect Earth Da Polygon Ctrl+Shift+G
4 [V]i@ PNG- Land Us Model Ctrl+Shift+M
training_point] Tour
¥ ¥ 1-1D#:629 Photo
7% 5-ps:
% E ;_ig:;g; Image Overlay Ctrl+Shift+ O
V] § 4-D#:758 Network Link
¥ ¥ 5-1D#:7840
v ¥ 6-1D#:77417
=21 &

Type in a name for the image you will add. Then browse for and open the file. WWF New Guinea Ecoregions
has been added below.

Google Earth - New Image Cverlay @\

Name: \WWF New Guinea Eco-regions

e |

Transparency: ”
Clear | & Google Earth - &
m@ Qy‘ - l.&lﬁop > - l 4y | | Search Desktop o
Organize v New folder Sl | '@'
3 P Favorites *  Name Size Item type Date modified
B Desktop | |55 WWF_new_guinea_... 57 KB GIF image 01/05/2014 14:3
& Downloads @ Service Desk 1KB Internet Shortcut 01/05/2014 14:2
%3 Dropbox = /= image.jpg 81 KB JPEGimage 01/05/2014 13:3]
12| Recent Places [#) Getting started with... 1KB Internet Shortcut 10/04/2014 09:4
[l learning @fao 1KB Internet Shortcut 10/04/2014 09:4
4 Libraries — € Network
\3 Documents 1% Computer
@ Music 2 Bey, Adia (FOM)
[/ Pictures 4 Libraries
B videos
- | i | )
File name: WWF_new_guinea_ecoregions_mz v [lmages (*Jpg *.bmp *.tif “.tga" ']
[ Open ]VI l Cancel I

(o J[ conce |
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Before adding the image, notice the green lines that will be used to control the image.

& Google Tath

.l l, . . TN, : Ve Cax \l._-‘]\
g N
Pivoting the Dragging the corners inward Dragging the
diamond around and outward adjusts the size  center cross moves
the cross rotates and stretch of the image the entire image.
the image.

Once the image has been added, use the image controls and the layer transparency slider to adjust the size
and positioning of the image.

& Gucye Lam
- “
=
*
s 'S PN
e
!
] Tece
!
{ Dt e | ama | et | e
! - P
'
!
!
:
!
|
]
i
¥}
= —
i e
. [

Volume II: Collect Earth User Manual for Windows OS



Assessing land use and land use change

According to the WWF New Guinea Ecoregions map, plot ID# 70402 is located within Lowland Rain Forest.

|Ii

3.2.8 Saving KMZ files
Image overlays and other supplementary data should be saved as KMZ files. (Collect Earth data is handled
differently. It is automatically saved to a database and it can manually be exported as a CED file).
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3.3 Exploring new perspectives with Bing Maps

3.3
Bing Maps

Bing Maps is a web mapping service provided by Microsoft. Through Bing Map, high spatial resolution
satellite imagery from Digital Globe can be viewed and used for land use assessments. Collect Earth plot
locations have been linked with Bing Maps because the latter web mapping service has a slightly different
geographic coverage. Some plots, such as plot ID#52416, have high resolution imagery in Bing Maps where
only Landsat imagery is available in Google Earth. To zoom to the plot location in Bing Map, click anywhere
within the plot in Google Earth.

In the image above, Google Earth features medium spatial resolution Landsat imagery of plot ID#52416,
while Bing maps provides high resolution Digital Global imagery over the same area. The Digital Globe
imagery makes it easier to identify the vegetation as coconut trees (agricultural land) rather than forest land.

3.4 \Visualizing imagery with Google Earth Engine

34
Google Earth Engine

Google Earth Engine is a web platform for processing satellite imagery and other Earth observation data.
Through its partnership with the United States Geological Survey, Google Earth Engine provides free access
to coarse, medium and high spatial resolution satellite imagery acquired over the past forty years. Various
types of pre-processed imagery can also be used for land use analysis.

One of the most useful land datasets available through Google Earth Engine is the Landsat Greenest-Pixel
top of atmosphere (TOA) reflectance composite. These composites, which are available for Landsat 4, 5, 7
and 8, are created by drawing upon all images of a site for a full calendar year. The greenest pixels, with the
highest NDVI (normalized difference vegetation index) value, are compiled to create a new image. These
composites are particularly useful in tropical forest areas that may be prone to frequent cloud cover.
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Navigate to plot ID#62909. The historical imagery within Google Earth shows that the plot falls within an
agriculture area in December 2012. In October 2010, however, the plot was forested. Use Google Earth
Engine to determine the year of the land use conversion. To view the plot location in Google Earth Engine,

click anywhere within the plot in Google Earth.

There are two ways to add data within Google Earth Engine. If you know the name of the dataset you want
to add, being typing it in the Search field up top. Alternatively, click on Data Catalog in the upper-right

corner to browse through and select a dataset.

L

Lareaer G-

Earth Engine

Selections from the Data Catalog
Popdar Tags

iat iace refectan wddlad

Click USGS under Popular tags.

tag usge

Google e |

Looding workspace..

Scroll to Deprecated
Landsat 7  Annual
Greenest-Pixel TOA

Reflectance Composite.

Click Open in

This product i depracited Flease ywrich % the comesgonang prodect wih 3 naw n

Workspace.

The conversion from forest to agriculture may have occurred in late 2010. With the Landsat 7 Greenest Pixel

dataset open in the workspace, move the date slider to Dec 2010.
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2§ Googe Eeth Engae ®

« C & rapeseanthenginegoogleany *

GO\ )Slc “ el ezt P

Looding workapace .. Loom 0D loveis 30 view amet
Earth Engne

taree S Coibey  Wersssee

Lt 1 anvial Greommt Flued 104 Refle.. ©

Landsat 7 Arnus Greenest-Posl TOAR

* Viuall ztan

1 burnd (Cowgacale) & 3 sarche (RGE)

[T Ty P— e pm— f——T

Under Visualization, click on 3 Bands (RGB) and select bands 4 (near infrared), 5 (mid infrared) and 3 (red) to
display an infrared color composite. (This band combination is specifically for Landsat 7). Save the settings.

This infrared color composite presents forest with a reddish brown color and agriculture, grass and shrubs in
lighter shades of orange. Water appears purple and urban areas are shades of blue and green. This
composite pools information from bands that are sensitive to different types of reflectance.

Band 4 Band 5 Band 3
Water absorbs near infrared light and Mid infrared light is useful for Vegetation absorbs nearly all red
appears very dark, while soil and monitoring vegetation and soil light. This band is useful for
vegetation strongly reflects this light. moisture content. Forests generally distinguishing vegetation from soil
have higher moisture content than and other land surfaces.
agriculture.
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Landsat 7 Greenest Pixel
Jan-Dec 2011 Jan-Dec 2012

Plot ID#52416 is still forested in late 2010, but not far from logging roads. By the end of 2011, the plot has
been converted to agriculture, but is still flanked by forest to the west. Over the course of 2012, the plot
becomes engulfed by agricultural land. The green areas of the imagery are bare soil of recently cleared land.
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4 Analyzing data with Saiku Server

Saiku Server is a web-based open source software that facilitates data visualization and data querying.
Although a version of the software is freely available on the Saiku website, a special version has been
customized for greater compatibility with Collect Earth. Visit the Collect Earth website to download Saiku
and follow the set up instructions provided in section 2.1.3: Setting up Collect Earth.

In the main Collect Earth window, select Start SAIKU Analysis under the Tools menu.

Collect Earth = e

File | Tools | Help

Ope Data Import/Export [J Update
Start SAIKU Analysis
Oper - be running while the operator interprets data.
Plea Properties e you are using Google Earth.
Find missing plots in database
Close
Language ]

The first time you run Saiku, click YES to generate the dataset. In the future, click No to simply re-use the
dataset that you have already generated.

Saiku data generaticn x

o Do you want to re-generate the dataset for the Saiku analysis?
= This process can be time-consuming.
If you click on "YES" a new dataset with the latest information will be generated.

Yes HNo

A Tomcat server window will open (with the Java logo). Leave this window open while working with Saiku,
but feel free to minimize it.

(& Tomeat e

ources .BasicTagRepositoryResource as a root resource class

May 19, 2814 4:53:59 PM com.sun.jersey.spi.spring.container.SpringComponentProvi
derFactory registerSpringBeans

INFO: Registering Spring bean., filterRepositoryBean. of type org.szaiku.web.rest.
resources.FilterRepositoryResource as a root resource cla

May 19, 2814 4:53:59 PM com.sun.jersey.spi.spring.container.SpringComponentProvi
derFactory registerSpringBeans

INFO: Registering Spring bean., exporterBean. of type org.saiku.webh.rest.resource
s .ExporterRezource as a root resource class

May 19, 2814 4:53:59 PM com.sun.jersey.spi.spring.container.SpringComponentProvi
derFactory registerSpringBeans

INFO: Registering Spring bean, statsBean. of type org.saiku.weh.rest.resources.S
tatisticsResource as a root resource class

May 19, 2814 4:53:59 PM com.sun.jersey.server.impl.application.WebfipplicationInp
1 _initiate

INFO: Initiating Jersey application, version “Jersey: 1.11 12-89-2811 18:27 AN’
May 19, 2814 4:54:88 PM org.apache .coyote _httpll HttpliProtocol start

INFO: Starting Coyote HITF-1.1 on http-—8.8.8.8-8181

May 19, 2814 4:54:88 PM org.apache.jk.common.ChannelSocket init

INFO: JK: ajpl3d listening on ~8.8.0.8:8809

May 19, 2814 4:54:88 PM org.apache.jk.zserver.JkMain start

INFO: Jk running ID=8 time=8-1% config=null

May 19, 2814 4:54:88 PM org.apache.catalina.startup.Catalina start

INFO: Server startup in 6768 ms
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4.1.1 Data visualization

Analyzing data with Saiku Server

Saiku will open in the web browser you have selected (Chrome or Firefox) in your Collect Earth properties.

To begin querying and visualizing Collect Data, click the dropdown arrow under Cubes in the left-hand panel

and select Plot.

¢

) Sebu - Newt Generabion

€« c 127001
= OO0 =

Unsaved geecy (1)
Cubes
Swwct g cube

Senct s cute
CokettEarm |cotecEarm)

Measures

N

X

Salku M

The full set of Collect Earth data fields will appear in the left panel and the Saiku toolbar will be colored in

and ready to use. Collect Earth data cubes are contained within folders. The folders listed under Dimensions

contain data that the Collect Earth user has manually entered. Click a fo

Ider once to open or close it. To

begin using data for a query, you can either click on the cube with the title that matches the folder name, or

click on the cube and drag it to the Columns, Rows or Filter field.

Cubes - -
v

Cotumns ¥

Qows

Filter Dt

- Deter
o Ewvalun
~ Eavalon Sasge

eslator Reason

You need 20 put af least poe level or measere an Columns and Rews for 2 vald query
- Human mgact

<l hurran impact Grage

< Muman gact Yes

¥ 7 htallsd Use

Mode:

A
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The folders listed under Measures contain Collect Earth metadata, which the user has not entered (with the
exception of Year of change data).

Measures

¥ LV Measures
@ Plot_Count
@ Average Elevation
@ Min_Elevation
@ Max_elevation
@ “ear_of_change

The average, minimum and maximum elevation data are assigned to each plot after the grid is established,
and before the user enters land use data in Collect Earth. The elevation data is derived from the United
States Geological Survey Shuttle Radar Topography Mission dataset, which is freely available at a 90 meter
spatial resolution.

Plot count is calculated in the database. The plot total includes plots with data that have been (actively)
submitted and saved in Collect Earth, as well as plots with data that have been entered but not successfully
submitted. For example, an incomplete form where the user has not entered all of the required data will be
passively saved by Collect Earth. Data from the form will be available to use within Saiku if no other data for
the plot has already been actively submitted.

In the example below, there is a column for each land use category, and the number of plots assigned to
each category in Collect Earth are listed in the first row of the table.

Colemns ¥ | ya e |

Hows

Filtas

Messuresloved  Foresd Grassland  Settlemant Other Land Nocets  Wetland Cropland

Plot_Count 89%8 a2 e L iy 2 75 2,453
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The side tool bar contains functions for quickly visualizing data in different formats. The default options

when visualizing data in table mode allows you to...

s add a spark bar at the end of each row,
Measureslevel Forest Grassland  Settlement  Other Land Mo data  WetLand Cropland
/ Plot_Count 19,858 1.420 288 3117 72 781 2,483 I_ -
sl
Awrd add a spark line,
\ Measureslevel Forest Grassland Settlement  Other Land MNodata Vetland  Cropland
Plot_Count 18,868 1,420 288 3T T2 751 2,483 \_,
L
or calculate basic statistics.

Calculating basic statistics is useful when working with two or more data series. Add Region to the Rows

field, beside Plot count. Notice that a row has been added for each region and the number of plots for each

land use category is listed by region.

Plot count is always the default

measurement. If any other cubes
Rows - are placed in the Rows field, Plot
count can be removed and the
i b . .
— values will remain the same.
Region Forest Grassland Settlement Other Land Modata Wetland  Cropland In the example on the |eft, each
EEIRAL 104 12 ? 2 ! 7 18 land use category has a data series
b a7 1 10 . . . .
CHEy representing the distribution of
EAST NEW BRITAIN a0 1 2 7 A
. plots throughout the various
EAST SEPIK 113 15 4 2 11 18
EASTERN HIGHLANDS a8 12 1 12 regions.
ENGA 108 4 18
GULF 141 1 10 15 2
HELA T 1
Jiwaka 125 1 4 15
MADANG 188 8 3 1 2 8 E
MANUS 55 5 1 1 4 12
2L EERNT =0 " s 8 20 Basic statistics are provided for
MOROBE 237 14 2 2 1 a2 .
each data series (column).
NEW IRELAND 24 1 1 1 10
NORTH SOLOMONS 58 ] \L
NORTHERN 233 12 3 15 pez:
SEHSTIHE VA VS 2 Statistics Forest Grassland | Settlement = Other Land Mo data ‘Wetland @ Crepland
WEST NEW BRITAIN ]
Min 24.000 1.000 1.000 1.000 1.000 1.000 1.000
WEST SEPIK 166
WESTERN 288 Max 286.000 50.000 5.000 10.000 | 8.000 43000 22000
R = Sum 2308.000 161.000 29.000 30.000  14.000 100000  200.000
Average 102,952 10.062 2417 3.000 | 2.000 11.111 14 288
Std. Deviation 72775 11,513 1.220 2720 2443 12,405 B.ETE
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i
Export w
1A Bar chart
it Stacked bar chart
I"" 100% Bar chart
. . . . . s el
There are numerous options for viewing Saiku data in chart mode. Y Multiple bar chart
i Line
‘ Area
P
sies Heat grid
Treemap
Sunburst
Dot chart
e Waterfall chart
. Pie chart

IIIII Bar chart

W Forest Grazsland W Settlement Other Land Il Mo dats ‘Wet Land W Cropland

120
100 4

B0 —

40 -

20+

0 — —

CENTRAL CHIMBU EAST NEW ERITAIN EAST SEFIK
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||||I Stacked bar chart

B Forest Grassland M Settlement Other Land I Mo dats ‘Wet Land W Cropland

CEMTRAL CHIMBU EAST MEW BRITAIN EAST SEFIK

IIIII 100% Bar chart

W Forest Grassland [l Settlement Cther Land [l No dats wet Land [l Cropland

CENTRAL CHIMBLU EAST MEW BRITAIN EAST SEFIK

Saiku charts are interactive. Scroll over a chart to closely inspect any element.

Series: Forest Series: Forest Series: Forest
Region: CENTRAL 180 — Region: GENTRA Region: CENTRAL
Value: 104 Value: 104 | 6) Value: 104 (67.5%)
160 - 100 -
140
120 &0
-:,:| —
20— B0 -
&0 —
40 -
40 |
20
20 - .
20
o 0-
o cor .
o
CEMTRAL
Bar chart Stacked bar chart 100% Bar chart
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Other chart options include...

:: Multiple bar chart

W Forest Grassland W Settlement Cther Land [l No data wet Land W Cropland

CENTRAL CHIMBU EAST NEW BRITAIN EAST SEPIK

150 150 150 150
o I — — - i) . — — | ] _— o

o Line graph

— Forest Grazssland — Settlement Other Land — Mo data ‘Wet Land — Cropland

50
40 |
30 |

20

CENTRAL CHIMBU EAST NEW BRITAIN EAST SEPIK

‘ Area graph

W Forest Grassland M Settlement OtherLand M No dsta Wet Land W Cropland

120

PIK

CENTRAL CHIMBU EAST NEW BRITAIN EAST

W
m
)
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o Heat grid

{
EAST NEWERITAIN | & @ @ @ © .

CENTRAL . 5] ® & . .

Farest Grassiand Settiement Cther Land No datz Wet Land Cropiand
Treemap Tree map
Forest Grassland Settlement

CENTRAL

CENTRAL

CHIMBL

CEMTRAL

CHIMBL

EAST NEW BRITAIN
-

EAST SEPIK

EAST NEW BR |

EAST SEPIK

EAST SEPIK

Sunburst

Forest Grassland Settlement

« Js
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-
¥
-
b Dot chart
L]
-
® Farmat & Gssiecc @ Setlement & Otheriasna @ Moosta & Wetlans @ Caglane
w
.

w4

0

0- K

04

o

L]

: “
o

0 - . .

. L]

.

s . ) ] e

H ~ Z —8-

CEWTIIA, SHINER | GATT W BRTAM FART WEEIN

Waterfall chart

w—datensdoins B Fown B eamiess B Betercsent

AARS .

P Orwiars B des B oasiied B S

= = D MW W o a1

Pie chart

Grassland

Forest

e 33.1%

54.3%

Lﬂ.a%

19.1%

M CENTRAL [ CHIMEU M EAST MEW BRITAIN | EAST SEFIK
Settlement
30%
W% —_
T
20%
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4.1.2 Filtering data
There are numerous ways to filter data in Saiku. Data can be filtered before and during a query. Data can
also be filtered after running a query, while viewing results in Saiku’s interactive tables and charts.

Filtering data in a query

Example: Number of deforested plots per land use category

Deforested plots are those that were initially forest, but now belong to a different land use category. Start
by selecting the non-forest land use categories. Move the land use category cube to the columns field and
click on the filter icon (the magnifying class). \L

Columns ¥ Category Q, %

-

Rows
Filter hd
Selectons for Catagory x
Search Pre-Filter an Server Clear Filte
Avalalee meToes sad mangens
WA > Grassland
Forest Settiement
No data Other Land
T T — Wet Land

Select the members, the land use categories in this case, that you wish to use. Move them to the column on
the right. To select multiple members, hold the Control key.

= Moves one item or all selected items right. = Moves all members to the column on the right.

Click OK to save the filter settings.
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Drag the Initial land use cube to the filter field. The filter window will immediately pop up.

Columns ¥ | Category Q %

Rows

Filter

b Initial_Land_Use Q, &

Move Initially Forest to the column on the right

Selectons for Initlal_Land_Use

Seacch PreFiller an Server

clear File

AcaMbs metters ad mentaty
Intally Graszlerd
[ntially Setilement
Initially <

Intiolly Forast
Hieriand

Ingtially Wettand

[nitially Croplana

Na

w Ungue tinmee fema Dagay Lt 3080
Sub totsls v
Click OK and view the results.

Columns ¥ Category Q &
Rows A Plot_Count &
Filter = Intial_Land_Use 0, &

MeasuresLevel VWetlLand Seftlement | Other Land Grassland Ferest | Cropland

Plot_Count gg 80 11 232 18,774 1,042

Volume II: Collect Earth User Manual for Windows OS



Analyzing data with Saiku Server

You can obtain the same results by filtering after running the query.

Remove all of the data cubes. Add Category in the columns field and Initial Land Use in the Rows field. Click
on Initially Forest and select Keep Only.

Columns ¥ || Category q #

Rows - [ Inttial_Land_Use @ & ]

Filter -

Initial_Land_Use Forest Grassland Settlement OtherLand MNodata Wetland @ Cropland

NA, 72

Initialty ¥Wetland 48 ] 1 [ 2]

Initialty Settlement 172 12
Initialty Otherland 17 ] 204 -] g2
Initially Grassland 2 1.148 4 1 16 75
Initially Forest 18,774 222 90 11 88 1,042
Ir ] =1 1,285

_— Keep Only

Show Children

Include Level =
Keep and Include Level *
Remove Level >
Filter Lewel

Remove Filters

Click on Initially Forest again, and select Remove Filter to return to the original table.

Columns ¥ | Categery @ &

Rows v [ Initial_Land_Use o & l

Filter hd

Initial Land Use Forest Grassland @ Settlement Other Land  VWet Land | Cropland

Initially Forest 19,774 272 80 11 88 1,042
Keep Only
Show Children
Include Level >

Keep and Include Level =+
Remove Level >

Filter Level

_— Remove Filters

Use the filter tool within the cube to remove the forest land use category. (With forest that has remained

forest removed from the query, we can focus on deforestation.)
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View the query results as a bar chart. Every item in the table can be selected, including the colored boxed
and the data series names in the legend.

Click on the blue box for forest
in the legend to display only
J/ forest data.

Re-render
the chart.

Click on the Forest data series
title to only remove forest data
from the chart.

o Seanieet B Sathamest Orw Lane B e Lavn reelors
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4.1.3 Saving and opening queries
N\
oc‘?
Q > @
0 gé\ Qe\\ &
> NI o o &
A & © RO S SN &
AR N N K\ RS S F O H O S & o®
N 2 N ¢ ) & N R F L 9 © O - G < x§
P N T A SR A PN PN O R L DR
F N & & & F S L Q&
OF @ & & & ¥ X F g F 4 F & O & ¢ & o5
= & b B ||| g S} } =1 OE K B
The main Saiku tool bar includes common function such as saving and opening queries.
Save query ;4
Search:
To save, type the new
file name and click save. La', DeforestationByRegion. saiku
La', PNG_11_Disturbance by forest subdivizion.saiku
. . La'. PNG_12_Canopy cover by forest subdivision.saiku
When using Saiku Server La', PNG_13_Defoerestation drivers - cropland.saiku
in the default mode, the La', PNG_13_Deforestation drivers by province - cropland.saiku
saved queries will only L}.PNS_F_Defurestﬂtiun drivers - cropland.saiku
. PNG_17_Forest disturbance w topographic elements.saiku
be viewable by you. If i PHo_17_ pograp
La', PNG_17_Logging w topographic elements. saiku
you are connected to a L}.PNSJS_LUgging by reads.saiku
common Saiku Server, [#h PNG_19_Logging by rivers.saiku
saved queries will be La', PNG_20_Accesibilty of deforested areas.saiku
. La'. PNG_20c_Accesibility of deforested areas.saiku
viewable by everyone.
L}, PNG_21_Forest distribution by slope.saiku
La', PNG_21_Forest tvpe by slope.saiku
The window for opening La', PNG_22_Slope of deforested areas saiku
queries is almost La'. PNG_23_Accesibilty of deforested areas.zaiku
identical to the window La', PNG_24_ Accesibilty by land use category.saiku
i i La', PNG_25 Deforestation drivers by province.saiku
for saving queries. Type I_a'. PNG_25 Disturbance type by province.saiku
keywords in the search La'. PNG_26_Deforestation drivers by province saiku
field to filter the list of La', PNG_27_Disturbance types by province. saiku
your queries. Then I_a'. PMNG_2& Disturbance in deforested areas.saiku .
. [Gh PHE Misturhancs by fnrest subdivision saikn
double-click on a query
title to open it. File: PNG_23...]
Save Cancel

Volume II: Collect Earth User Manual for Windows OS



Analyzing data with Saiku Server

4.1.4 Export options

Data tables can be exported in Microsoft Excel, CSV and PDF formats.

EJ & v e 1t (<] g N <4 i 3 =] b e ks

Charts can be exported in SVG, PNG, PDF and JPEG formats (listed in order of file size, from small to large).

Export w
PNG
JPEG
PCF
SVG
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4.1.5 Sample queries for land use, land use change and forest (LULUCF) monitoring

Plot counts by land use sub-category

b w ’ . s “ B | 4 h 2|8 @ (. | a
Cotenne ¥ Ml lowm 3 P
Rows v [cowya e |[Eeewmna s | et
Filer s 5

Categery Sutcetegeny ot Ceunt
Farest FOOoa LANE *aruewy) Fooess 130 W
Obrer Lant peconwy) Forest Lane w
Cap Leng pesarwy Forest Lnng "
Grems Land bacomng Tarest Land 2
Fret Lang oacarwg Poreat Lang =
Grasniand  Grss Lared resaimerg Gosas Lane 1
Omar Larz baczsrang Grass Lang L
Land use category plot counts by province (table mode)
B r » B ¢ SR TI | ) 3 W O kU Mode:
Columns ¥ | AmgonQ & | B
— —_— (%
Rows v | Categay Q &
-
Titter >
L
EAST  castT  EAsTERM MILNE
Category CENTRAL CHMSU REW SEPIK  HIGHLANDS ENGA  GULF  HELA  Joovaks  MADANG  MANUS BAY
BRITAN
forest # ? L3 108 € o1ws N I | 1% 8 80
Grassiand 1% 1 14 1" 4 1 1 ¥ 5 1Al
Settlement 3 1 2 L) 1 4 3 1 .
Other Land i : 1o
Wet Land ‘ 1 1 1 ‘
Cropland 18 10 E '8 12 18 by ! 14 22 12 20
Land use category plot counts by province (charts mode)
W Forest Gusderg B Seaievwant Orerlang W Wet Lang Crslers ] “
CENTRAL CHIMBU EAST NEW BRITAIN 5 ol
128% S ;g: - o
7% . « 1 7% \-
3 :: Q e M
TR —
o 4%
" e
5%
ovos
EAST SEPIK EASTERN HIGHLANDS ENGA Ses
12.0% 17 1% 124% N
T2 ’ s 114 .
13% 1.4% .« "
I%wm A -~
3% - m®’™ - -
£01% L L2 J'.
e .
GULF HELA Jiwaka
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Forest composition (pie chart)
Filter land use categroy to only display forest.

Analyzing data with Saiku Server

| b > ) 1 g N o ) $ 2] » v Moge:
- - el
Columns ¥ | Cowpoyu & |
Opert -
Rws v [ Badwwd ¢ |
Fiter o
B Low atttude tzvest on plaim ans tars Low stttuce tovest o aplenzs W Lovwer mortare forest Mortans tovest Il Dy sesicce tven “
Loisend foces: [ Saalfooest I Swamp fose I Severna B Wocdlang I Sons I Mangoee I8 Nomtane coritersus doseet
Taat Plartmnes I8 Sucelppien Flamiabes Batie Flamtes I Kiowp Plaslalane neop Plartanse Bl Pira Pastiatiin Ao Flermmre -
W Terrinabs Mactaticr Unzeterrmire: Martation Bl Musber Pleriation .
Forest Vsl
o
o%
o “n
oS ~
on 238
0% orow
os RS wee
o {
0%
o% 3 .;.‘-
o2% 4y 2 A
0%
- ( &
“rn
S | -
LEL I
N
D&% { .
29w
138
-1
E=L )
Forest composition (bar chart)
B » O 1 g n O h 3 8 » A ¥ Moge:
- - 1]
Coumes v | Gy d's |
Lpet w
Rows - ‘ Sateinsan 3 &
Filter 7,
"
W rooe m
oo
(S
P
.
'
oron
.
-..’-
.
l. *
-
2
i < 5 | 5 < : H i : § : ) L ) i 3 :
N2 3 i : P 3 % 3 ¥ 4 % ¥ O®W o® »
it 2 st AaavsdEY2R3 XYL T EEAY] o
g 3 i § : £t - B 2. £ & X & B 2 K& £
2500 N BN B ESEEA RS ERE
g R g v ‘ : F * ; ¥ & g 2
- s [ ’ g 3 = >
$] & 3 H E Y
3 H 3 S
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Fire occurrence over time

Analyzing data with Saiku Server

o » '8 = 0 3 s u O 5 3 W O® N g e
g - — — o N
Columns ¥ | Wree_boact Year 4 ¢
S —— [y
Rirnen ¥ [ e _trpact e & @
et
Finer N4
L
Humas_impact Type 1h8 2000 2005 0 M1 12 200
Fire | L] 3 1 ! 3 3
Composition of deforested land by region (table mode)
= > L - [ g 1 + ) 3 & ’ ST o 2
Columns ¥ | Fegn 4 & ot
Rows M N e -
Tier -
L
htal_Lerd_Use ol ENTRA (=211 E’:: Eh EASTEN SHGA  GULF  smese  MADANG  MARUS MLhe VORCEE ot RORE)
yesn o3 | Rcieblarn pamay SEK HoALWOE = £, v = FELAND  SOLOVONE
ntely Tovewe Grassens 7 - z S e t 3 1
Cettemere ' 1 1 1 3
Otrer Lang Y '
Wellard '
Croplans L] e ‘. ¢ 3 ) : e " 3 1L 1 L] ]
Composition of deforested land by region (pie chart)
= . L 4 u : b 3 | B 3 NP fw] e
Colmns v [ Fepeid § Eoart s
Rows v | emllantise g @ || Cempay Q¢ |||h
res A4 M
ool
W el e - Gasalang Inivaky Forest ~ Samiamat B hitad) Sarest - O Lanve Irithaly Forest = Wat Lang I iritely Sorest ~ Crogleng wa
CENTRAL CHIMBU EAST NEW BRITAIN P
338 i
’ LRl —
'_ 2w Srow
Treecsy
el B Sutburet
100
EAST SEPIK EASTERN HIGHLANDS ENGA o®
Gy
T
. s 5
-uw
[ o8 L
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Land use change classification uncertainty levels (table mode)

Analyzing data with Saiku Server

~ & ] i TS W . i v $ = y SR 3 e
- < |
Columns ‘xﬂxlm'} [UIe P
Rows v [Amcoae | A~
Tilter >4
L
Forest Omer Crep Other Omer Grans Other = Crop Grana Forest
Omar Wet Larg
Lang Lang Lang Lang Lan2 Lwma Lang Wet Lans Lend Seftement Lang Lang Socemis Lang
B Y wong g  MIRRDg  DACOmNg  remaneg  Memanng  COMNG  rensnng W remaning  besoming  bacoming Fm"'q becarming
Foreat Forest Crep Crop COmar Grass Grass Vel lane Wet Lw: Settemenl  Foremt Forenl Land Crep
Lang Lang Lond Land Lang Land Land () Lang > Land
rame 2 ' 143 3 199 1e ’ e : S »
vue 15,862 10 1,422 287 1838 2 217 2 104 83 13 a2 1.003
Land use change uncertainty levels (pie chart)
] » L 4 * 4 B 3 H X ] (& » ”'
- 5
c l'—'“J Expet »

Forest Land remaining Forest Land

|

e

3%

Other Land becoming Crop Land

|

129%

Other Land becoming Forest Land

&

%

Other Land remaining Other Land

1%

Ed

Lt SEFF

B i e

L 3
L 3

Crop Land remaining Crop Land

&

S . )

-
.o
..

Treemag

MTH Sunturel
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Processing geospatial data with QGIS

5 Processing geospatial data with QGIS

5.1 Installation and setup of QGIS

Visit the Open Source Geospatial Foundation website to download QGIS along with many supplementary
packages that can be utilized through the software. Download the 0SGeo4W installed for 32bit of 64bit.

i S | B S

/(%) OSGeodw x )

!

C' [ https;//trac.osgeo.org/osgeodw/ vl =

(5, 05Geo4W

for Windows

Fs

Search
Login  Help/Guide  About Trac  Preferences

l:m’ Timeline |' Roadmap " Browse Source " view Tickets |Ir Search |

Start Pege | Index  History Last Change

OSGeodW Table of Contents
Quick Start for O05GeodW Users
® Japanese [0 French wm Polish ™ Deutsch O5GeodW User Information )
05GeodW Packager (Developer) Infarmation
o sl
This is the web site, wiki and issue tracking T ey

database for the OSGeo4W project. 0SGeodW is a
binary distribution of a broad set of open source
geospatial software for Win32 environments (Windows XP, Vista, etc). 0SGeod4W includes

=+ GDAL/OGR, =+GRASS, MapServer, =+0penEV, =ruDig, = QGIS as well as many other packages
{over 150).

This project is under the umbrella of the Open Source Geospatial Foundation,
=rhttp://www.osgeo.org/.

Only authenticated (logged in) users can submit and edit tickets, and modify the wiki. Use your
= 0SGeo userid/password to login.

About licenses

While running the installed, select the Express Install option and choose the packages to install. Once the
installation is complete, you can launch the program from the Start Menu.
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5.2 Exporting vector files to Google Earth and Google Earth Engine

It may be useful to refer to existing data while assessing current and 7 QGIS 2.2.0-Valmiera
historic land use. Vector f|Ie§ (points, Ilrles and polygons) can be e e e
converted from ESRI compatible shapefiles and other format to 7 —
KMLs, which can be viewed in Google Earth or imported into Earth D = el ey g N 7 A
Engine via Google Fusion Tables. Yy JB®® L
7. W e h d ! (X}
Click on the vector icon in the left-hand panel to add a vector layer B DY ke 0 CAIL
to your data frame in QGIS. -l
'D E- % (- G2014_2013_0_mid
2,

/£ QGIS 2.2.0-Valmiera

Project Edit View Layer Settings Plugins Vector Raster

Right-click on the layer and select Save as.

(] ,5:.’ Zoom to Layer Extent
2% 2 G2014_201 Show in Overview
o Remove

|| Duplicate l

Open Attribute Table

J/ Toggle Editing r

Save Selection As...

Filter

-
e,
f Set Layer CRS
a Set Project CRS from Layer

/1 Save vector layer as... m
Select the KML Format Kevyhaole Markup Language [KML] -
. e, Generic Mapping Toals [GMT] [3

format,  which GeolSON
can be viewed in PNG gzzsffmpt
Google Earth Ereod Geography Markup Language [GML] |:|

. . coding INTERLIS 1
while assessing INTERLIS 2
land use with CRS eo k:ur:l Language [KML )

apin
Collect Earth. [wes 54 Mapinfo TAB M
Symbology export Mo symbology -

See sections Scale [ 1:50000 =
6.1.1 and 6.1.2
for guidance on o _
viewing KML files Siip attibute creation
in Google Earth Add saved file to map
Engine. [ Mare Options ==

Volume II: Collect Earth User Manual for Windows OS



Processing geospatial data with QGIS

5.3 Exporting raster files to Google Earth

Raster data (with pixels) and can also be imported into Google Earth to support land use assessment. See
section 3.2.7 for guidance on importing maps and images without a spatial reference system directly into
Google Earth as image overlays. For other types of raster data, QGIS and a plugin called GarthEViewer can
convert rasters into Google Earth overlays through a simple process that retains their geographic
positioning.

./ QGIS 2.2.0-Valmiera - PNG_gaul_tmp

Project Edit View Layer Settings Vector Raster Database
[T: —zﬁ —Q Manageand Install Plugins. ..

o ’ . Python Console
Analyses 3

=
GarminCustomMap
Layers =3 83)

Click on the raster icon in the left-hand panel to
add a raster layer to your data frame in QGIS.

Under the Plugins menu, click on Manage and

O
4
Install Plugins. I
=,
2,

z Mmlumﬂ

Search

B9 Accrocy Assessent o _-;
Search for and 2“&&?“&“0«: t GEal'thView

S Arms Aong wecter
install  a  plugin [ SMANGSaY (H phepis gl e ity Seat chtifimes (S

A the selected layer) in Google Earth. GEarthView can also paste
called GEarthView. ?.t‘f'bww'- KML elements Tested on Windows, MacOSX and some Ubuntu

U sutoSever Linux ... Requirements : Google Earth installed

% sutovace r_;"f ¢ c‘\“r o .;‘\ 4

;:Amthrdnsm%w - x;m;;vnm(;‘

Blumng 28943 downloads
th, GEar thiiew

B o roucmine || T oot seode mon e ot i

o cadastre

B CadToon Aathor: geodnmx =1

Aivalable verson: 1.0.7 {n QGLS Offiasl Plugn Repository) |

Click on the GEarthView icon in the toolbar and select GEarthView from the options below to export a
snapshot of your QGIS data frame to Google Earth.

S QG 220 Vaimiers - PN gaut mp )
wd&mmmnh&iiﬁii@m@ #

] EE .t ‘.'C”}’.r,’%'—'l? Phagase e--ge=- 8-
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Everything that

Processing geospatial data with QGIS

| & Soogle Ean -

this visible in £ =

¥ Somich » RPN - - Sign
QGIS as one - -
overlay.
Although : Get Deectioons  History

. v Placas

vector files can 7169 My Places

4 VD Tergonry Phce
also be 7 Qlisviey

. it A et

exported with s T LISTD
this tool,
importing
vectors as
KMLs enables
more flexibility
in visualization.

n | L -\ ool

» !'Ihh, m‘,“",",

&y Coogle Earth
The resolution || m & e ek s He

| ¥ Search D ety e OAs & (' Sgn n

of rasters will
vary based on
the scale of the

Search

ot Divectione  tSstory

¥ Mlacws
QG'S data " ® & My Places
. ¢ 38 vmpoesy Paces
frame. This 7/ Obvice

. it/ /man pemect:
30m resolution a2 50

raster is blurry
when exported
from at a
1:25,000,000
scale.

n | TR R
| > Layens tarth Gaery )¢ Ey
&5 Google Earth LC,{;,@,&
[Fie ot View Tools Add Help i
¥ Search G RS o B & al b Sign in |
Search
Get Directions Mistory
1'2'000'000 v Places
Scale in QGIS V& My Places
4 VI3 Temporary Places
when exported Y169 Qe
with R
GEarthView central
1 + v ) "" (,'.\v(\‘«gl\"':"'
» Layers tarth Gallery >
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1:200,000
Scale in QGIS
when exported
with
GEarthView

Processing geospatial data with QGIS

&3 Google Earth
fie fge Vew lsoh  Add  Meip
¥ Suarch
Sewrth
Gt Derer s Hinlory
v Places

V& by Muce
«Va Semparary Places

B .+

» Layom Carth Galleyy 1)

poeddS)
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5.4 Creating a sampling grid for Collect Earth

The following section reviews the process for creating a grid in decimal degrees using South Africa as an
example. Many countries use a coarse or medium scale 1° x 1° or 0.05° x 0.05° grids. Where specific
geographic areas (e.g. small administrative areas or land use strata) with relatively small spatial extents exist,

a country may choose to stratify their sampling apply a smaller grid in certain areas.

According to South Africa’s 2006 vegetation survey, natural forest areas occupy less than 2% of total land
area. In the section below, a fine scale 0.01° x 0.01° grid is created for forest areas, which are under-

represented in South Africa’s coarser, wall-to-wall grid.

There are eight steps to creating a grid compatible with Collect Earth. For most versions of Collect Earth,
administration boundary and elevation data are required inputs. Boundaries for a specific area of interest or

land use strata can also be used.

Inputs
Administrative boundaries
(vector)
Area of inlerest boundaries
{vector)
Flevation {raster)
! Processes
5206 527
Derive slope Add elevation,
and ampect slope and aspect
data 1o wid
Outputs

'
'
'
'

'

Slope {raster)

Grid with coordinates, elevation,
slope and aspect {rastor)

The objective is to create a csv file with six basic attributes that are required to use the file in Collect Earth:
In Collect Earth South Africa, province
name, biome code, biome type, forest type, forest group and bioregion are also required columns.
However, if these extra attributes are not available, the columns may be left blank.

plot ID number, latitude, longitude, elevation, slope and aspect.

Al ML LD
Sl Lol w2l | 5] £l F | G - | 3 | K L
D YCOORD XCOORD ELEVATION SLOPE ASPECT  ADM NOMECODE mm m@wg Bio
b4 30632 -222 292 532 059 2932 Naorthern Provinee A AZs 7 Subtropical Alluvial Vegetation AZs Alluwvisl Vegetation
3 30633 -222 293 516 045 32056 Northern Province SV SVmp I Musina Mopane Bushveld SVmp Mopane Bioregion
. 30634 22.2 1194 563 173 15343 Nocthern Pravince SV Svmp 2 Limpopo Ridge Bushweld SVmp Mopane Bioregion
5 30635 222 %S 518 178 35751 Northern Provinge A2 AZa 7 Subtropical Alluvial Vegetatian AZz AHuvial Vegetation
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5.4.1 Identify the spatial extent for the grid

areh o ipterest

Country boundaries and spatial data for lower administrative levels can be used to define the spatial extent
for the grid. A global dataset of administrative boundaries is available on the GADM website
(http://www.gadm.org/). Spatial data can be downloaded in shapefile, KMZ and other formats.

UL Omrbent |Gt 2ebre =
;C— < € 5 www.gadmaorng counry

Gilobal Adminisirative Areas

The coordmate referonce syetem b katttode SJongihuds ond theWGSS4 datum,

More accurate spatial data may be available from official government agencies. Spatial data of South Africa
is provided by the Municipal Demarcation Board.

Open the administrative boundary layer in QGIS. Right click on the layer and select properties.

NeBR.R \Q*rL/RNPPL AL G- H-REME=-T
.78 TRA [ | sy ygees=s EX

MEDSIDINANS

’i"ﬁ

iy Beee .
e P bt o o P srd g L Y 1092 787
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In the left sidebar, click on
Metadata, the last option.

Check the spatial reference
system of the layer. This will
determine the units of
measurement used for the
grid.

This layer for South Africa is in
WGS 84 datum with no
projection specified. The grid
created in WGS 84 will use
decimal degrees as its unit of
measurement.

Copy the spatial extent of the layer and paste it in

Notepad.

Processing geospatial data with QGIS

- Mo icurdiete | =)

Seyword !

W Alviuton

A3 Feataren, Dobta Featarea. Cracoe AlvOos Unues Add AtrBeten. Detate Atvtses, Creste Soete roex Fast Accem ts
Features of . Change G Swgaty -hn §Ea saeton

el

“pTmzagal dmsreIGEId w22 _tets

Loedd Shiw ..., Sanw A Defmts

[ wstines - Noomsea = = ®
Bl Bl Fowar Vicy Hap

WOV 16,4510 - 34, 8342 -
| [xsnwax 320945,-22,12%

Click cancel to escape the metadata window. Explore the spatial extent in the map frame by moving the
mouse over the layer and observing the changes in the coordinates at the bottom of the QGIS window.

y max

y min

B coontean: | |
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5.4.2 Create a basic grid with round numbers

Processing geospatial data with QGIS

It is often useful to create a grid with relatively round numbers. A subset of the points may be used for a
ground-based forest inventory. Coordinates with one or two decimal places will be easier to manually enter

into a GPS unit than coordinates with more digits. (However, various software tools exist to transfer spatial
data onto GPS units.) To simplify the coordinates of the grid, the spatial extent values will be rounded to
whole numbers and manually entered as the spatial extent of the grid.

 QGIS 2.20-Valmiers
In the main tool bar, click on Project Edt Vew Layer Settgs Pugns |Vector | Raster Dotshase MMGIS Froessng Heb
Vector, Research Tools and w 4. Openstrestiap “IER I ) O u
R | ! int ﬁ ﬁ % "I 4 ansyss Took S e ol < RS
egular points. y /B =& A a Random wcion
p e N ; Sy 0 Gecprocersng Toos » @ Pandom selection within subsets
V e (Fxi '—13 Geometry Took ’ Random points
n |B-R tional_boundaries = T
o Ha _ e Data Management Tooks P Ragular points
.‘; B % gadm2 Vector gnd
' o .~ Select by location
; 1B Polygon from layer extent

Refer to South Africa’s spatial extent, which you pasted in Notepad.

down, and round X max and Y max values up.

g
£ Regular points 2 [

Area

Input Boundary Layer

Mational_boundaries

® Input Coordinates

XMin | 16,00 Y Min | -35.00

XMax | 33.00 Y Max  -21.00

Grid Spacing

® LUse this point spacing 0.0100

Use this number of points 1

Apply random offset to point spacing

Ll

Initial inset from corner (LH side) | 0.0000

Cutput Shapefile
sers/BEYA/Desktop/Mew_SA_arid/SA_01x01_fine.shp Browse

R Add result to canvas

[ 0% J |

Close

Round the X min and Y min values

7| Untitled - Notepad l=/E@] = |

File Edit Format View Help

xMin,yMin 16.4519,-34. 8342 : -
XMax,ymax 32.945, FFEFE

Specify the desired grid spacing. Here, 0.01 degrees
will be the distance between points in the grid.

Specify the name and location for the new grid, click
the box to Add result to canvas and click OK.
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At first glance, the grid looks like a solid block. Zoom in to view the individual grid points more closely.

Measure the distance between the grid points to confirm that the operation has been properly completed.

== Measure Line Ctrl+Shift+M
P= Measure Area  Ctrl+Shift+]
Z, Measure Angle

| Segments [meters]

Click on the dropdown arrow beside
the ruler icon and select Measure Line.

Left click on a grid point
to start the line. Right
click on an adjacent point
to finish the line.
Measure the east-west
distance instead of the
north-south length. The
length of the line will be
displayed in the
Measurement window.
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Decimal degree precision versus length

decimal e N/S or EMW at E/W at E/W at

places EAV at equator, 23N/S 45N/S BTN/S
o 1.0 111.32 km 102.47 km |78.71 km |43 496 km
1 0.1 11.132 km 10.247 km |7.871 km |4.3496 km
2 0.01 1.1132 km 1.0247 km | 7871 km | 43496 km
3 0.001 11132 m 10247m [7871m 43496 m
4 0.0001 11132 m 10247 m |7871m (43406 m
5 0.00001 11132 m 10247 m | 7871 m | 43496 m
3] 0.000001 |111.32 mm 102.47 mm|78.71 mm 43496 mm
7 0.0000001 |11.132 mm 10.247 mm|7.871 mm 4. 3496 mm
] 000000001 11132 mm 1.0247 mm| 7871 mm | 43496 mm

Processing geospatial data with QGIS [N

The distance between points is
roughly 1.11 km. This is close to
what one might expect 0.01° to
equal in South Africa, which ranges
from 21° to 35° south of the
equator.

The decimal degree-to-kilometers
estimates in the table are
explained in more detail on
Wikipedia here.

In short, the east-west distance of 1° at the equator is equal to the circumference of the earth (40,075 km)
divided by 360 degrees: 111.32 km. At other latitudes, the distance will be slightly shorter as the

circumference of the earth tapers toward the north and south poles.
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5.4.3 Reduce the grid layer to only the areas of interest

524 527
At AMId whesulion,

coordinates Wepe and sspect
o grin to yprnd

This fine scale 0.01° grid is extremely large (with over 2.3 million points) and time consuming to process. The
subsequent processes can be implemented more efficiently if the dataset is reduced to the areas of interest.

South Africa will use this fine scale grid in forest areas, which cover less than 2% of the country’s land area.
Very few points in South Africa’s coarse and medium scale grids fall in forest areas.

Load the spatial boundaries of the areas of interest in QGIS. The forest layer appears in blue below.

# QIS 220 Nalmiera
P, Bl e, iy Sotgy Righs ich Weskie, Dalsbom oIS peitpung (o)

NeEBRLR s0@FesrRAPLILE 6 - -
P/BRABAG=I [ “RHserse K&

. &%
% Forests-patch

8L SA_0La01_fine

SR 088YNANS

mml 16.9,.34.38 || scale | 18,115,552 ;]ﬂf!_nf:r oo |[QHA]
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Select Vector in the main tool bar, then

Geoprocessing Tools and Clip.

Raster Database MMQGIS Processing Help
OpenStreetMap
A Analysis Tools

HBP L K HER

7 Conv hull)
# Buffer(s)

>
4
»
’
>
»

| Difference
P Dissolve
‘ Eliminate sliver polygons

/£ Clip

Use the grid as the input vector layer.
Use the area of interest layer (Forest Patch, in this
case) as the clip layer.

Add a name and location for the new file.

Check the box to add the result to canvas. Then click

Input vector layer
|5A_01x01_fine

|| Use only selected features
Clip layer

| Forest_patch

|| Use only selected features

Output shapefile
sers/BEYA/Desktop/New_SA_grid/SA_01x01_forestshp | Browse
%/ Add result to canvas

(

0%

OK.

The resulting file includes the grid
points that are located within
forest patches.

MEHSIDIYN S

oS

™

OR@err AP RRLC
B 0 B T

e o-
| PPy

31.06,-34.33 e ||V 155003 = L8 R 57

S np
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5.4.4 Add coordinates to the grid’s attributes table

Right click on the grid layer and select Open Attribute Table.

L[| setProjectCRS fromLayer
E| @ L~ gadm2 B Open Attribute Table
""" f Toggle Editing

[ # Attribute table - SA_01401. forest : Features total: 4606, filtered: 4606.. = = 38 ||
II( |(&)(5)(=)[s) )@ [a])| (=)[=][E]E
= =
0 229316 E
1 229318
7 231010
3 231012
4 231013
5 232717
6 232719
. . . 7 234420
At this point, the table only contains " 334434
the point IDs. The total number of ) 234425
points has been reduced from = e
i1 236120
2,379,999 to 4,605. = 236127
13 237327
14 239528
15 241229
15 242924
i7 242925
13 242930
19 244617
20 244618
21 244613
22 244620 -
23 244621 E
L.
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Under the Vector menu, click on Geometry Tools and Export/Add geometry columns.

"""" 1mppaae
Hesbetigd L% § 5 ¥
’a Check gecmetry validey

(% Polygan centroids

& Delsunay tiengulstion

B Voronai Polygons
Simplify geometries
Denzify geometries

5% Multipart to singleoarts

¥ Singiepants 1o mulbpart

|~ Polygons to linas
.;'," Lines to polygens
" Bdract mades
/. Export/Add geometry columns
Select the grid layer with points only in the area of e brss By '
. . | SA_01x01_forest v
interest as the Input vector layer. Click OK.
Calculate using Layer CRS v
|| Save to new shapefile

‘ } Brawse

[] Add result to canvas

[' 0% l[ot(]}close’

[ 7 Attribute table - S4 01201 forest : Features totak 4606, fitered: 4608 | = @ | 8 ||
- e . = m——
78| ()| (] (w) (=] [w] (][] [a ]| [=)[=)[S]C)
» | woors |  wooen | |
o 25316 3160000 -22.340000
1 225318 3u18000)  -22.3%0000 =
2 231010 nmoooo! 22.350000
3 [0 31120000 22350000
3 2015 31150000 | -22.3%0000
s 23717 3417003 | -22.360000
3 BRI 35190000 22360000
) 2340 'ﬁ.m’i -22.370000
Once the process is complete, right click on the 5 berites niyze] SR
: . 3 234425 31,250000 | 22.370000
layer and check the data attribute table. Confirm my FirTs SLEW000| 22970000
that the X (longitude), Y (latitude) coordinates u oo s R
12 25127 31,370000 | 22-350000
have been added. e a7 37M000] 2250000
14 PE) z:libo'du] 22 400000
15 Pl n.m; 22.410000
% 244 31.299000 22420000
T 242925 31250000 -22.420000
18 P2 31300003 | 22 420000
19 1617 3,170000 22430000
= 23518 31100000 | -22.430000
I 244619 31192000 22.430000
2 W60 131,200000 | -'n;iabhoh‘ =
Py 2521 n.zmpo‘l -22.330000 -
| R Show M Festures (=|m
.
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5.4.5 Acquire SRTM digital elevation data

525
Acquire SRTM

data

Processing geospatial data with QGIS

Visit the CGIAR-CSI (Consultative Group on International Agricultural Research, Consortium for Spatial

Information) website to download 90m resolution digital elevation data. The data, originally from NASA’s

Shuttle Radar Topography Mission, is available in GeoTiff and Arcinfo format.

-

COMA-CUSRTMSOm D = (5
«->C

Bac | Caflmanzame gnb = & Nwwerioass

SmMusiogiarong

The CGIAR Consortium for Spatial Information (CGIAR-CS1)

Applying GeoSpatial Science
{or a Sustaimable Future.,
STITTM DO DATABADE HOME SOVDCLAIMEN

ewir

SRTM 90m Digital Elevation Data

S CUARLS Mumtmrs
* What's New ¥
® CRY Chnate Dz

® 5T Dota Proces eng Mem oaalogy
* IRTHTAQ
o SRTH Quatty Asamusmaitt
{FF Fiw . 356 Mo|
® Abourt SETM insgery

& CIAY Laretuns Wapecs

Visitors
ez 08 "Sirara e 7um
B, 25 4,73 w7602
s 22 D5

Sew mere d

Y JUWTGNE 370 dve

The global
dataset can be
downloaded
by region
(West,
Northeast and
Southeast) by
clicking on this

:;:l:::'"m‘ o o l:::::::»hl SHTM daln o 750m resokations far We snlire glote are ‘::IU.:“:A:;_:! N s harsd V pdabmouy (Pasvenrng é I|nk ) arr:d
® Commact Un
UPDATE -VERSION 4! | L " ' t ‘ enterlng the
R A PSR SEICTS A SCHIPICANT SPCVEMENT FOSE | NTTRLA wnoe password
:cwu-csu-:;::n e listed beside
it.

o1 e Sosatar, 8 3
o These W A nietie

v eany 9
G5 mpcaem Dty o

-

0 Tacilem Ty epo of e Do toAnGecN]
SRTM v4.1 Polygon Extent 250 meters
Northeast
_ West

Southeast

- e

To download only the tiles covering the area of interest, click on the link SRTM Data Search and Download.
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On the SRTM Data Search page, select CGIAR-CSI as the server, enable mouse drag as the data selection
method, and choose GeoTiff as the file format. Click and drag the mouse over the relevant tiles. Download

your selection.

1 SRTM Date Search x ‘\?hKme "

Applying GeoSpatial Science

for a Sustainable Future..

SRTM Data Selection Options
1. Select Sorver: I

® CORRCSIUEA I

& Dunwesi: »

1) stmucsiogiarorg/SELECTION/inputCoorc

arvestheve [USA BCan

vl -k

B Chinese uners  PMEAEASSEUSEORBATR |

Kng's Calege (M) TelaGoence IUSA) ‘

| 2. Catx swlection method: Vutigie Seecicn

I * Enabie Viouse Drag I

e Coorgeales

| VNAN reune 00N, AR RA C40 D8 Memcied Thi wud wil D8 VNS 20 e Vag

Decrrw Degrees (€345 190 5)

QN e e 200 Be Sdiezted 81 d Gre Tiedets QUQ8 w K 2800p DEAS-pdae OF 8320 e DEONQIY D 114e TIRed dres

tongtude e [ ] mae [ | Loogituge - num
[ mae [ tattuge -min

Latituge:

Latntude - mim

16327 The X:

Degrees Mautes Seceote (e 3230 00N 10032 20W

0 O [ E=F ~ O [ [ =

0 O @ [ests] e 0 0 0 [

[ Ot herw (o Sagn Sasrch »»

Tee ¥! €

Once the download is complete, load the geotiff in QGIS.

(7 QGl5 220Vabmeess - 34 grid 0101

D=8

“
.
r'; ‘o .1— =

"u-- : Q."Jr_

x SA_01x01_Sorest
o
- Fovest_patod

) SA_01x01_feve
°

le A

‘E; K Natiosal_bousdanies
=1 gaded
W

b <x”ﬂ'¢83r’:’a\m‘u‘:ﬁ 5

Lapers | Brovesr

!}x-c;ﬁ-: 2.8, 13L8

< e G ;T = &
SO SEE 2

a....

NP LHEC 8¢
[ 8

-
.
-

e

e
- i ‘

| scwe |L12n06855 » (I Aarder | i [ )
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Right click on the layer and review the metadata to confirm that it is in the same projection as the other

spatial data you are using.

,
. Layer Properties - SRTM_SE_250m | Metadata

e W Description

Title

yle
I d o Abstract
Transparency
BB Pyramids

|[ﬂ Histogram

Keyword list

w Attribution
Title

url

¥ Metadatalirl

url

Type *  Format -

W Properties

Layer Spatial Reference System

+proj=longlat +datum=WG584 +no_defs
Layer Extent (layer original source projection)

-30.0104167722499966,-60.0104166666500021 :
130.0104162250499940,0,0104165706500012

Band

[l
-

Save As Default

Restore Default Style

Load Style ... Save Style ...

Cancel

Apply Help
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5.4.6 Derive slope and aspect data from digital elevation data

Under the Raster menu, click on Analysis and DEM (Terrain models).

/ QGIS 2.2.0-Valmiera - SA_grid_01x01

Project Edit View Layer Settings Plugins Vector |Raster | Database MMQGIS Processing Help

S — r’} s @ !;73 Raster calculator ... p Oy
= Tl ¢ ‘—-’Q “\ﬁ Projections 5 Y ;: 4@ 8 K
g oe {vx) . = Conversion s | abe obg abe| abe
v [—‘} : B XA = Extraction [ T UG

Layers [&x]
£3 «"% SRTM SE 250m
X SA 01x01_forest
o

W Sieve
4] Near black
GdalTools settings & Fil nodata

Miscellaneous ’

l‘:\a‘ﬂﬁ \ JI

% | Forest_patch | Proximity (Raster distance)
- [, Grid (Interpolation)
. SA_01x01_fine ) DEM (Terrain models) ‘
L e " e am Y
[ . DEM (Terrain models) @lﬂ
Input the SRTM digital elevation data. Input file (DEM raster) | SRTM_SE_250m | ¥| | Select..
Specify the output location and file name. SLils ktop/New_SA_gridfsiope | | Select...
] % Band 1 —
Check the box for band and select 1 (there is only =
Compute edges

one band in the SRTM data).

Use Zevenbergen&Thorne formula (instead of the Horn's one)

Click on the dropdown arrow beside mode and select Mode Slope d
S|0pe_ Mode Options

Slope expressed as percent (instead of as degrees)
Type in 111120 as the scale for converting meters to Scale (ratio of vert. units to horiz) :
decimal degrees. (For more information on this
conversion, visit the GDAL website:

http://gdal.org/gdaldem.html)

[ 3 Creation Options

® Load into canvas when finished

Check the box to load the resulting layer once the .
. gdaldem slope '
processis complete. C:Users/BEYA Documents Data/SRTM/SRTM_SE_250m_TIF/
SRTM_SE_250m. tif o
C:Users/BEYA Desktop/Mew_SA_grid/slope - 111120.0 b 1
-of GTiff

Then click OK.
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#

Use the same tool to derive aspect data.

Input the SRTM digital elevation model data.
Specify the output location and file name.
Check the box for band and select 1 (there is
only one band in the SRTM data).

Click on the dropdown arrow beside mode and
select Aspect.

Check the box to return O for flat instead of
-9999.

Check the box to load the resulting layer once
the process is complete.

Then click OK.

P

LTS

Tl |

DEM (Terrain models)

Input file (DEM raster) | SRTM_SE_250m - Select...
Output file top/Mew_SA_grid/aspect Select. ..
¥ Band 1 =

Compute edges

Use Zevenbergen&Thorne formula (instead of the Horn's one)

Mode Aspect

-

Mode Options

Return trigonometric angle (instead of azimuth)
® Return 0 for flat (instead of -9999)

>

Creation Options

X Load into canvas when finished

gdaldem aspect

C:/Users/BEYA Documents/Data/SRTM/SRTM_SE_250m_TIF/
SRTM_SE_250m. tif

C: Users/BEYA Desktop/Mew_SA_gridfaspect -zero_for_flat -
b 1 -of GTiff

4]

Close Help

The resulting slope and aspect layers are raster files separate from the original SRTM elevation raster.

A DG 2.20-Vaeies - 54 _gad D1v0)

EAt e o Betiogn Pugre  ecky R

BR2R LT

Lapws

1 i) remavec R - Coordeate

Dwtsbass  MOGE

-,

|

- Fere
J W e
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5.4.7 Add elevation, slope and aspect data to the gri

Processing geospatial data with QGIS

d

There are two parts to this step. In the first part, elevation, slope and aspect data are extracted from the

rasters and associated with each point in the forest grid. This results in three separate point files. The

second part involves consolidating the elevation, slope
already contains the point coordinates.

In QGIS, click on Manage and Install Plugins. Search for

and aspect data into the main forest grid file, which

and install a plugin called Point sampling tool.

In the QGIS table of contents, check the boxes
for the relevant layers only. Start with the SRTM
elevation layer and the fine 0.01 degree grid over
forest areas.

[+

=

Layers
B | [ Mational_boundaries
;:: aspect
- ] 5|.upe

F3 » ' SRTM _SE_250m

' SA_D1xD1_forest

=] Forest_patch
E-| | 2 gadm2
£ QGIS 2.2.0-Valmiera - SA_grid_01x01
Under thel_ kPIuglns Project Edit View Layer Settings |Plugins | Vector Raster Database MMQGIS Processing H
menu, clic on - === f ;
) =) =] [ [ 5» % Manage and Install Plugins... = @)
Analyses and Point N i, |V r—— HRPP
sampling tool. , = G & o
)/ BRR
Layers
IS

.
/+ Point Sampling Tool

Use point sampling tool to add elevation to the
grid file.

Select the fine forest grid as the layer containing
sampling points.

Select the SRTM elevation data, band 1 raster.

Specify the output location and file name.

Check the box to load the resulting layer once
the process is complete.

General Fields About |

Layer containing sampling points:
SA_01x01_forest

Layers with fields/bands to get values from:

SA_01x01 _forest: ID (source point)
SA_01x01 forest: XCOORD (source point)
SA_01x01_forest: YCOORD (source point)
SRTM_SE_250rm : Band 1 (raster)

Qutput point vector layer:

|C:ﬂ..lserszEYAIDesktopﬂ\lew_SAjridfh‘npjlev_Olel.shp ] [ Browse ]

R Add created layer to the TOC

Status:

Complete the input felds and press OK... =

Click OK.
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The resulting shapefile contains the elevation at each point.

£ Antrbute table - tp._eley 01301 = Festures totak 4606, Sitered: 4606,
18] [5]| [=][s](=]s]@)@](]| =)[=]E)0)
.{ QGI5 2.20-Valrrsers - 5A_gnd 01x01 SRTM_E_25 L:‘
Prowct Edt Ve Layer Setrgs Phgns bector B |12 k. L
I — e o] | T R e |
28 E i RE Iy 0 “\: 2% 20000 1=
= 3 vz ‘
l, J ‘q .. ..::‘ % g € 2 25700000
2 B s 1900500
v b Bx I | 12300000
o g National_bousdanes | I 7| 218.00000 |
b - ——
popact : 21300500
N TR F e
% o > 10 713,00000
@ % I sRimM_se_zsom | . 32630000 |
Ao |2 % saonoiforest |} = 710,60%00
B 7 Forest_patch , s
&) = gadm2 L et
R - 206 00000
s 20,2030
% 16 21000000 |
Q %] 20700000
m 197.00000
Q I 10.00900
" » 21300000
'] 27 | 21100000
52 2 21500300 .
% e s 5
V-:" [ 3 show 4t Puatires | (=M@
| scoke || 18,1590 _» | 5] Render (e (@ E]

Repeat the process for slope and aspect. There should be separate shapefiles for elevation, slope and
aspect.

To consolidate the elevation, slope and aspect data with the main forest grid, click on the Vector menu and
select Data Management Tools, then Join attributes by location.

/ QGIS 2.20-Valmviera - S4 gad 01401

g J 83
'O <] n winbutes by location
Hox |
W =0
B x o=
Al
— din
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Start by adding elevation data.

Select the forest grid (with coordinates) for the
target vector layer.

Select the elevation points as the vector layer to
join.

Take attributes of the first located feature.

Specify the output location and file name.

Keep only matching records.

Then click OK.

Processing geospatial data with QGIS

,
/% Join attributes by location

Target vector layer
SA_01x01_forest

Join vector layer

tmp_elev_01x01
Attribute Summary

® Take attributes of first located feature
Take summary of intersecting features

@ Mean |:| Min |:| Max |:| Sum

QOutput Shapefile
C:fUsers/BEYA Desktop/Mew_5A_grid ftmp_join 1.shp
Output table

@ Only keep matching records
Keep all records (induding non-matching target records)

OK

[ Median

Browse

Close

-

t

Join attributes by location

Repeat the process for slope and aspect data,
but remember to change the target vector file

to the most recent join.
J

Target vector layer

tmp_joinl

oin vector layer
tmp_slp_01x01
Attribute Summary

® Take attributes of first located feature
Take summary of intersecting features

M mean [Min [JMax []Sum []Median

Cutput Shapefile

C:/Users/BEY A Desktop/New_SA_grid/tmp_join2.shp
Qutput table

® Only keep matching records
Keep all records {induding non-matching target records)

QK

Browse

Close
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The intermediary elevation, slope and aspect point files and the first two spatial joins are temporary files
that can be deleted once the final shapefile is produced. The final join should have a clear file name
consistent with the other Collect Earth survey files (no spaces, alpha-numeric characters only).

.
/% Join attributes by location m

Target vector layer
tmp_join2 -

Join vector layer
tmp_asp_01x01 -
Attribute Summary

® Take attributes of first located feature
Take summary of intersecting features

M Mean Mn Max [JSum [ Median

Cutput Shapefile
H =rz/BEYA/Desktop/Mew_SA_grid/SA_01x01_forest_elv_slp_asp.shp
Cutput table

® Only keep matching records

Keep all records (induding non-matching target records)

After consolidating elevation, slope and aspect data with the main forest grid, right-click on the layer and
review the data attributes table to confirm that the process has been completed properly.

'./_ QGIS 220 Vakniess - 5A_yid D101
mmvmuummwmmmw@
TEBEBRON HOSALFRPLLAER Qe-RN-GEBS =0 5 » B
JB5RR R EREEE-sS EBRXS

e #x

a8 tmp_elew 01k = v —— =
@ tmp_sls_Stad1 i3, frrest phu_slo_acp : Femtaren tutak 4608, fiterec: 4506, awiuctact: O
n tmp_isp_01x01 ) “H i | 1! n -

o /18] ad (REAIE 31k J1ES | JU

| - -

{8 7| ;" g2 | o | woom | woom | mmms | e | e
@ tmp_jom3 ° 2316 L8000 21190000 23400000 117 1aT
SN SA 00 forest \ - 1T 31.380000 -2 300t 22300000 0. e8¢ s
— Foerst_patch 2 331010 31.230000 -32. 380000 22200000 L 004
: “”"‘:—m 3 BT 31.120000 3333000 3362000 03853 000008

" - . EIUI) 71190000 -22.350000| 21700000 | a7
A e awaem = waean EXC T Aenenl

[ ﬁn‘ﬁ'@@’z‘r\n‘,xﬁ x»

e .'. m ;

B/ coodraw: 2,330 e
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5.4.8 Format the grid as a CSV compatible with Collect Earth

Collect Earth uses grids in csv format with six basic attributes in a particular order:
e plot ID number
e |atitude (y coordinate)
e |ongitude (x coordinate)
e elevation
e slope
e aspect

Collect Earth South Africa draws upon several additional attributes. Again, the order of the columns is
important for compatibility, but the columns can be empty if such data is not available or up-to-date:

e ADM1_NAME (province name)

e BIOMECODE

e Type

e Forest Type

e Forest Group

e Bio Region

The final shapefile produced is comprised of six separate files.

( = | B [l
QQ ( L. » New_SA_grid v I 4y | , Search New_SA_grid 0 [
File Edit View Tools Help
Organize v Open ~ Print Bumn  » ==~ [ @
3% Favorites *  Name : Déte m'odifin o
|| SA_ULXUL_torest.cpg U3/UD/LUL4 |
B Desktop SA_01x01_forest.dbf 03/06/2014 1
W Downloads || SA_01501_forest.prj 03/06/2014 1
f‘: Broptiox || SA_01x01_forest.qpj 03/06/20141
&l Recentblaces || SA01:01 forest.shp 03/06/2014 1
| SA_01x01_forest.shx 03/06/2014 1| =
Open the DBF file in Libre Office or & Libraries ) $A.01:01.forest el sip.asp.cpg 07/06/2014 1 §
Microsoft Word. -*] Documents | | 15} 5A 01,01 forest_elv.slp_asp.dbf 07/06/2014 ]L
{’ N_'”s“ || SA_01x01_forest_elv_slp_asp.prj 07/06/2014 1
Bictres || SA_01x01_forest_elv. slp_asp.qpj 07/06/2014 1
Videos | ] SA_01:01._forest.elv_slp_asp.shp 07/06/2014 1
i ot || SA_01x01_forest_elv_slp_asp.shx 07/06/2014 1
s / SA_grid_01x01.qgs 07/06/2014 1
&, ospisk (€ || SA_grid_01x01.qgs~ 03/06/2014 1
S faocorp (\hgt (] slope 04/06/2014 (
=k fo (\hgfile?) (8 =] slope.aux.xml 07/06/2014 1
IEACEMLREY |_| tmp_asp_01x01.cpg 07/06/20141 _
, - < [h. m »
SA_01x01 forest_elv_slp_asp.dbf
OpenOffice.org 1.1 Spreadsheet
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Remove all &, °,
rows in the spreadsheet.

Processing geospatial data with QGIS

and other symbols that are not alpha-numeric characters from the headers and all of the

Adjust the order and the names of columns. Note that the order of the coordinates must be reversed so

that the y coordinate (latitude) precedes the x coordinate (longitude).

Save the file as a csv.

i (=IK) (5lk)

Untitled 1 - LibreOffice Calc l=l=2] = ]
File Edit View Insert Format Tools Data Window Help x
B-e-E0 7 80 sEKEE- e @ -
[H | Liberation Sans |Z| 10 |Z| 8 4 A& A % e »
Fl ] & Z = |aseect v
a | B ] C D E G e
D LAT LONG ELEVATION SLOPE JASPECT (=]
2 229316/ 31.160000 -22.340000 224.00000 117789 13.67131
3 229313 31.180000 -22.340000 223.00000 070680/ 66.50141
L] 231010/ 31.100000, -22 350000 226.00000 069174 1030485
5 231012 31.120000 -22.350000 226.000000 0.13562 0.00000
[ 231019 31.190000 -22350000 21700000 072413 7001659
7 232717 31.170000 -22 360000 22900000 096344 35447247
8 232719 31.190000 -22.360000 22300000 033320/ 29180139
9 2344200 31200000 -22 370000 21800000 0.23561 336.80139
10 234424 31240000 -22.370000 214.00000 1.09716 338.49857
- — — — —- 127 40536
Save As M 67 33013
P o - - — 28.10135
l\../”\..j | . » New_SA_grid - | Jv,| | Search New_SA_grid D | 71 56505
0.00000
File name: 5A_Fine forest_grid.ods - 78.60006
Save as type: IDDF Spreadsheet (.ods) (*.ods) '] 35.13419
ODF Spreadsheet (.ods) (*.ods) 64.74467
ODF Spreadsheet Template (.ots) (*.ots) 60.25512
OpenDocument Spreadsheet (Flat XML) (fods) (*.fods) 45 00000 o
Unified Office Format spreadsheet (.uos) (*.uos) R » H
Microseft Excel 2007,/2010/2013 XML (xlsx) (*.xlsx)
Microsoft Excel 2003 XML (xml) (*xml) ———O0—— + [ 100%
Microsoft Excel 97/2000,/XP/2003 (xds) (*.xls) d
Microsoft Excel 97/2000/XP/2003 Template (xdt) (*xlt)
< Data Interchange Format (.dif} (*.dif)
Browse Folders dBASE (.dbf) (*.dbf)
HTML Document (Calc) (html) (*.html) 3

Text CSV (.osv) (F.osw)

Office Open XML Spreadsheet (xlsx) (*.xlsx)

For Collect Earth South Africa’s Collect Earth, add a column for province name, biome code, biome type,
forest type, forest group and bioregion. If spatial data for these attributes is available, you can use the Join

attributes by location tool in QGIS (see 5.2.7 above) to populate these columns.

If supplementary data is not available, the column headers still must be added, but the rows beneath the

header can remain blank.
N de- wmJgi= SA_poinis_ceteciad. o - Microseh Bel ToTEs
Home nent Page Layout Formutad Owe Veview ew -] 0 = an O
Al - AR j
R e o] e F—'H ‘ i PRy L =
D YCOORD XCOORD ELEVATION SLOPE ASPECT  ADM HOMECOOE Tipe Forest Type _Forest Groop B0 Region {

? 30632 -2 82 533 059 3932 northern Provece A Als T Suttropical Allyvial Vegetaton
] 30633 222 293 516 045 3056 Northern Province SV SVmp 1 Musina Mopane Busheeld
4 30632 222 204 S69 173 15333 Northern Proviee SV N 2 Limpope Ridge Bushveld

Als Alluvial Vegeiation
SVep Mopane Bioregion
Werp Mooane Baoregion
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Move the csv to the survey files folder within the Collect Earth folder.

Processing geospatial data with QGIS

r -
| =i
@n\_{,.‘ « Collect Ewth So... » wirvey files » - ';;H 2
file  Edt View Tooh Hep
Crganize « L] Open ~ Prm E-mmi Bum » i - [H o
¢ Favodtes . Documents library Vit
B Desktop vy Sie
& Downloads
= 4 Regan_grid
% Deopbec
L Biome_grad
1o Recert Places
4 Dsteict_grid
. earthFiln
g L=
—Aroepom T SA 01200 forest_ehe_skp_atp 2av
¢ Dotuments
5 Mt € baloontami
\
ot x L collectEanthCubesami Sme
P
S Fretwes bnl_termplate. fret
H videor
= plecermadkidm.aml
g 54 Flevaticncoy
& Computer ‘5‘ .
& osoit (c 354 _points_comected.cov
)
i, 3 Amathoe 0505, cov
* feocomp (\\hgt
* fo (\hqfile2) (
FAD BMU RED
* Network =
wd 54 0101 forest_elv_sip_asp ooy
N Moot s Senseat < File
)| \crosoft Bxcel Canwne Sepatated Vatues Fi

Open the csv in Collect Earth. Confirm that the points mostly fall within forest areas.

* V68 Tonpoeary Places
* W& Cotect fsh Data
* VD seuth Meca: Land Uss s

- D% 1906
-2 - 220313
-IDe ;100
-0 231002
- De 231015
i~ 0= 200
De . 23715
- 0% INAN
e 54
10 - ow | 238425
108 50s
12-De . 20120
13- D% 261
4. D 237807
15 - 0w 2358
16 . D= 21N
17 D% NS
13- 0= 005

e)-u’ub\nu—

\A.Ln.n.s\.(l.\xs.xn\su«n.\-.»
--n-...—-.o-..n-—o.-...-‘-.-..nu-cn

15 0* 242330
N - 105 : Na61T
21 D NaGLE
22 - ¥ a2 -
= | olole
» Loyors Earth Galery

[ & Google tath RSy
Fie Ede Viem Tooli Add  Help |
(3 SQAI(;\ D ~1 v 0L & i -lkiE Sugn n ‘
¥ Places
1 My Plac .

Coogle s
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Zoom in and measure the distance between points. Confirm that the distance is consistent.

e Google Earth
| Fle | Edt ) View Toak Add  He

» Search i sy 0 B -

| v Placas
9 My Maces
4 V45 Tempermy Places
* JI& Collect Earthm Data
+ W'g SoashAfnca: Land Vae sirnsy

! 1.1pe: 22038
1-1De; 22808
3.1D=: 231000
4-1De; 21002
5-10=: 23019
6 IDe: 132717
1 -1D%; 132118
&-ID=: 234420
5

510w 234424

‘ Viessre e Sstance betweass 140 208s o0 the ground

e R L R L R R R L R L R R L R R

o oo

| b Layors Larth Galery 1)

In Google Earth, you can also measure distance in decimal degrees.

Ruler @

Line Path Pro

Measure the distance between two points on the ground

Map Length: 0.01 |Degrees. -
Ground Length: 0.01 |Centimeters

) Meters
Heading: 90.01 | \iometers

Inches
Feet
Yards
Miles
Mautical Miles 1
Smoots

Mouse Mavigation

Arczeconds
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Synergies between the Collect Earth sampling and Wall-to-Wall mapping

6 Synergies between the Collect Earth sampling and Wall-to-Wall mapping

6.1 Preparing vector data in Google Fusion Tables

6.1.1 Importing Collect Earth data into Google Fusion Tables
Google Fusion Tables is a web-based service provided by Google for data management.

(& Collect Earth [E=EE)
Collect Earth data can be exported as a CSV that is _
. . : File | Tools | Help

compatible with Google Fusion Tables. Regardless ped DataImportExpert 3| Exportdata to CSV —
of which CED file is visible in Collect Earth, the e T e B n T T or infororets data

. . . pel K - operator interprets data.
Fusion Table option exports the entire country’s Plea| Properties Exportto Fusion Table e Earth.
dataset ’_ Language ¥ Import data from XML —‘

Close

Log into Google Drive: drive.google.com or go directly to
the Google Fusion Table website. You will need a Google

CREATE
account to proceed. -E
4 - Folder

My I

Within Google Drive, click Create in the upper-left é Document
corner. If you have never used Google’s Fusion Tables

App, click on Connect More Apps at the bottom of the | [ Presentation
list.

Spreadsheet
Form
n Drawing

Connect more apps

Caonnact apps to Drive

Type Fusion Tables in the Folict o caingary- & fosion taties
search field. Click +Connect

to add the app to your e e bzl
Google Drive. anne
Drive
cwan |+
. . Faid : b P
Select Fusion Table in your updated Google = &
Drive Create menu. B corecm
’_‘ Frescstzho
T ——
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Import new table

B ime this campula Chosse Fil | CEDepon_ 057014 oy

Separator character '* Comma Tab Colen Hhee
m :;'CQ,Q -‘3:’236‘)"\" Charactor &"Cnﬂng mnra -

Browse for the FUSion a Cxe'd! '"’"“ ..-:" W Cat et resdanests Juttatadd iga! fas Sy Sy ot Int
Table file exported from

Collect Earth. Click Next.

Oy samch putéic Sata tables

New to Fusion Tables? Canest “

Tatce 3 peek! Plpy with a data ast or Uy 2 htenp

Impon new 1able

Colume namas 3 0w \ -
1 Id locant.., focatl... focanl,. _loca.., oper.., fand ... nnd...
2 mu EPS wuLn 164 Poat adiatey forest 1
<O
. 3 3392 EPS 264 u10d «Pom shissey forest
Preview the table <coze
. 4 353 EFS 1= 264 <Fonts ARy forest
preview. <cow
& 33595 EPS 18112 268 <Pomt sdiabey forost
<00
3 36106 EFS LA < Bf <Fount» ety forast
<coer
B
e bates ihe Samief ram wm il bx grarmd

New to Fusion Tables? Canzwi o Bactk n

Take a paak® Play sen 3 dota 20t or try 2 tutoral

PO néw alie

Table name CEDexpart_Fuson 02052014
Allow export e

Click Finish. Anritute dota to

Anribution page Fnk

Description Irporzad ay T
TEDaxpozs ¥u

Por woargie. wint mrad! you Sa 43 rewaranet 900it Sau tatle I 5 yoer?

New to Fusion Tables? et « Back m

Take 2 ponk Elgy wih 3 Cola st o Uy atena
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Fusion Tables can be viewed in a tabular format, as a series of cards...

ColieciEarth_PNG_FusionTable1 =3
Fiv £ Tagk ety Rowsis  HlCa ' My 1 ] o Cann .
A s e
o lcation e mcetion ¥ focation y _lecosten_kmi opeeatoc arel_sae _campury  land s Toeret e categ... el use wateo)
roEPSGIIN Al 1106 A MiuiAzits  cieploest I ne Qi)
T EPBQAIM 4 1512 e Lackes Sange  brest | o= Fliskl
O EFSO0M d4 B1R2 o Lades Sewge  creplonst 1 na LieCL
106459 EFSO4IM 243 151 ColieciEarth_PNG_FusionTable! n
.
‘o £ 28 3 Hc - ) N
OB EPSGAIE 34 T Bl ki i et carl y R a
10T CRRGIIN AW 3
A SRy N e
ki 1EE00) ot M
location EPS0A12E locatine
focaths £ locaten x: £
ey L AL o~ focathan_ y focatian_y 154 24
_socathen il 151 MO0 _foathyh_kove, 5 240000152 2499990 0
Opmtme Sy Aot gt Lyt Gangs
Tond_wwe_cangony Aare) Tond_uwe_caomgocy Seenl
Bndl_wwe_camegory clawe 3 i wwn_category clam: |
g ‘n- CMBYOTY BCCUIRCY Tim fed ume categocy sccimacy: s
fmndd use ssbcatepory: CliolCl leed use sabcategary: Flis L
hanel_awe_sebeatepery deax | e uwe sabcatepeny clsax |
Wd_ase_seboalegory _occarocy e Toed_uso_smiboahpory ooceiocy: us
a0_ush_weboategady_your_of_(hanpe 0 _urm_ s b g
i _use_saletlemben oo Co_tprcatine Terd_usd_wabed vl
Bed_awe_sebiivinion_clew tean_uw_sabuii
s _ane_wabedleinlon_acouacy: o Ted_aws_eatdhvinlan_acrwacy: e
shie_scoseibliey: i _acomeibiiey:
site scommibiiny clase sha_scommibiiey class 2
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... orinamap. This last option is useful for quickly reviewing spatial data that will be used in Earth Engine.

ColleciEarih_PNG_FusianTable1
o i M ¢ Wy .
Canfigurs map
Lozaten . - G % é 3
« e
i3 A - bd
¥ [ > .° B ) .
o o emmme e
o=t [
J Papua Nc‘ r
e o o Guinea © ‘,-
o © - .-
= o ., ° o s
“ °® o0 °
o @ & ~ s
- ° m 03 % e
° o
- o oo

29,977 e

If Google Fusion Tables has difficultly geocoding the data, Earth Engine may not be able to display it. Collect
Earth facilitates data compatibility by concatenating the coordinates of each point into a single column, that

is identified as the location

column. Vector data from

other sources can also be f"cm
imported into Fusion Tables
(and later imported into Earth
Engine). If the data does not

properly geocode, the data

central_fusion_20140626_v3

e

Fie EM T llhx:!-l
=

may be poorly positioned or a
appear
lack of a

message may
the

location column.

regarding

To indicate which column contains the location data,
return to the Rows tab, click on the header or the column
that contains location data and select Change.

129997 EPSG 426

id location srs  location x  location y

= Rows 1 = - 9

location kmi

Change

149 52

operald

Type

Click on the dropdown arrow under Type and select
Location. Save changes.

Locaton =
Twa column incation
Latituca

Longtude
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You can filter the data and use a subset as training data for a supervised classification. For a supervised

classification, it is advisable to use at least 10 points for each band of imagery and land use class. When

using all 13 bands of Landsat 8 imagery to classify an area into the six IPCC recommended land use

categories, it is recommended to use at minimum of 780 training points (10x13x6).

Countries that use Collect Earth as a primary means of classifying land use will have tens of thousands of

points that could be used as training data for a wall-to-wall classification. Papua New Guinea and Mongolia,

for example, have conducted land use assessments using a systematic grid comprised of 25,000-30,000

points. However, using the entire dataset in a classification will not necessarily improve the results.

It is best to use a subset of the data that
surpasses the minimum amount recommended
and (ideally) includes the portion that has been
quality controlled.

The data can be filtered by...

e Land use category to filter out points that
are not assigned to one of the six land use
categories

e land use category accuracy to filter out the
false values (where the operator was
uncertain of the land use category)

e Actively saved to filter out the false
(provisional) values

The following example uses data from one
province. If national data is available, a
broadly, evenly distributed set of training sites
should be used to train a classifier. In the
following example, data from Central Province
in Papua New Guinea is used as in input for the
Random Forest classifier.

central_fusion_20140626_v4

A Altreuton

s Help Rows 1 » || v n
fiters sppliad

de operstor land_use_categoey

central_fusion_20140626_v4

Az Atroctan

Filse Eat Tools Hsp Rows 1~ } v

To access the table in Earth
Engine, the table must be
publically available. Click on
B Share in the upper right corner.

Under Who has access, click on Change.

Select Anyone with the link or Public on the web as the
new visibility option.

Sharing settings

Wisibility options:
< Public on the web

Anyone on the Internet can find and access. No sign-in reguired.

) = Anyone with the link

2/ =

- == Anyene who has the link can access. No sign-in required.
Specific people

[
= Shared with specific people.
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Once the file is
classified as public,
you will need the
table ID to import it
into Earth Engine.
Click on File and
select About this
table.

Copy the table ID.
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6.1.2 Importing KMLs into Google Fusion Tables

Import new table
KMLs from Google Earth
or QGIS can also be 3
imported into Google Bl From this computer Choose File | PNG_adm0 ki
Fusion Tables and later
used in Earth Engine.
The process is the same
as the one for CSVs.

E GOOQ’-? Spreadsheets You can upied aprastahests Sebnded tesd fea (. oov. tav, o et

and Heyeale Markup Language Mes (bt Learn mare

Creste emply tabis

(Shapefiles can be
converted to KMLs in
QGIS.)

Or search publc data tables

B PG - Googe Fu # |3 Guge anh frggee =

« C 8 npa//www.google.comy/fuslantables ataidocid» TyhO_LAMM_QiBlven TQITIHNY . & |
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Vector data that may facilitate Fle B Tk ey | STl HbRT | ¢ wdeer- B

land use classification or help R - o st -t

delineate the area of interest can Configure map n
be imported into Google Earth —
Engine as a Fusion Table. Location  yeamelry = ==

* Feature map

Change tewtere shyles..

Changs min wandew

! Hoatmap
BI04 0esys Naplate 20000 0— Ym--lu-'
B NG _admi - Gosgle Fus: » | 2 loagh famnEngne =
« c 8 h"c-{ Www.googhe com, fusiontables/data "docid = f LaAMmM_QiG '.-r..:r-‘i‘\x.ﬂ‘tw-'.‘-.‘es.-; aDQyrY I rowsid=1 =
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| PNG_adm0 =3

s 4l 3 -

Fie Ede Tools Malp = Rowst~ [HfCwm ® Map of goomatry .
e 11kl *» =

. descripGon  name  STATUS DISP_AREA ADMO_CODE  ADMO_NAME STRO_YEAR EXPO_YEAR Shoape_Leng Shape Area geammiey

Member State  NO 392 Papus New Gumes 1000 J000 182 61865371100 37 20550005760 MAL

Volume II: Collect Earth User Manual for Windows OS



Synergies between the Collect Earth sampling and Wall-to-Wall mapping

6.2 Getting started with Google Earth Engine
Google Earth Engine is a web-based platform for processing satellite imagery and other spatial data. Earth
Engine facilitates access to over 40 years of continuous, earth observation data gathered by the United
States Geological Survey (USGS) Landsat Program. Earth Engine was developed by Google, in partnership
with Carnegie Mellon University, NASA, USGS and TIME.

. . 2§ Google Tank Engine »
A public version of the tool - - : =
. . .. c - o Pb"“?’\_ﬂ'“? [;C-:-_]!'JT; ’ E
is available at
earthengine.google.org. Go 'S.IC [ rt feadbace by
However, trusted users TS ‘

privileges are required for
the processes described in A planetary-scale platform for emvironmental data & analysis
the following section.

» natefde magery — tribens of scierdfic Eaeth Engun Accass
¥ & avadatie coly

» SEakDAS et Deseiop. accane and aum shgerttvmn oo the fef Earh

chawges, map terds and quantsy tlserces on the Eartt s sorfacs Enguw Quls wihvee sl ioing Cooghe s peodiel

detecting Oeferectation. clasaitang land oo’ esamating \wast S0omass and canen wd pFoceIneg pstiom

Under Earth Engine Access,
click on Let us know.

rnaseep (e wodd's redess anis ) i
B cwently aalatk 35 5

o1y (helyws Or wak thw Oais Catateg to e » emald pasp of pertvers ¥ you s
posested |2 Sevelaping sn the Eaeh Exgie
MCh a0 data Oowela® we shicted e T ted iv fevelopng sn the Eaeh Exgiee plato

w Hannen ot the Usnerssty

[ Earth Engine drtwrent For %
€ -+ C B hnpsy/docsgooglecom/fi : - = Complete and submit the necessary form
to be granted tester privileges. The
Google ; privileg

approval can take days or weeks.
Earth Engine Interest Form

ALCes 10 Eadh Engle

Ny Seadiabie as 3 bmitled roioasa 10 2 amal oo of pannars

Ry arw inarstod n b q 02t of That Goue nd deiopieg o0 Ba Eah Engine Once you receive your login details via
Satem pRuaae \l

s email, return to the Earth Engine
Full Name homepage and login.

Gmail address

Note: It is possible to sign in with your
Ailistion Google account. However, the trusted
user privileges will not be available unless

oty you have completed the form and been
Describe what you would like 16 accomplish with Earth Engine, In parScular, list what gra ntEd trUStEd teSter priVileges‘

datasets you woeld e 1o use, and what algoihes you would ke 1 agply 1o the

datasets
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6.3 Google Earth Engine (GEE) API playground
Access to the API is provided through a web portal called the Earth Engine Playground. This online IDE
consists of a JavaScript code editor, a visualization frame, an API reference and a console to view errors and

output. Scripts developed in the playground are sent to Google for processing, and the resultant map tiles
and/or messages sent back to the browser for display. Information about objects in the script or placed on
the map (e.g. a map layer) can be output to the console for further examination. Mapped results are
completely interactive, allowing pan, zoom, layer visibility toggling and query by location. Numeric results
can be displayed or charted using features from the Google charting APl. Long-running tasks, output of
which is directed to a user account (e.g. Google Drive), can be monitored in the playground. To aid coding, a
library of sample scripts is provided in addition to a complete API reference. Some important components of
the playground IDE are illustrated in the below.

Script manager Get a link (URL) to the script
API documentation Save the script
Search for data Run the script
== =
- L= TN T
== s P ? Long-running task
- : . controls
- Code Editor

Console output

Inspect locations,
208 pixel values,
objects added to
the map

>

M‘a'p outpht

Google Earth Engine API Playground. Further info: https://sites.google.com/site/earthengineapidocs/

6.3.1 Vegetation Indices

A vegetation index is an indicator that describes the greenness — the relative density and health of
vegetation — for each picture element, or pixel, in a satellite image. Collect Earth displays through Google
Earth Engine Playground a set of time-frame charts with different vegetation indices to help the user identify
possible trends and seasonalities for the area of interest.

Normalized Difference
Water Index (NDWI):

Normalized Difference
Vegetation Index (NDVI):
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Collect Earth access a large database of satellite imagery in order to cover a longer time span. Please find the
description of each source below:

Landsat 8 32-Day NDVI, NDWI and EVI Composite

These Landsat composites are made from Level L1T orthorectified scenes, using the computed top-of-
atmosphere reflectance. The Normalized Difference Vegetation Index (NDVI) is generated from the Near-IR
and Red bands of each scene.

Landsat 8 32 days NDVI

W NDVI
0.9

07
05
0.3
0.1

Jul 2013 Oct 2013 Jan 2014 Apr2014 Jul 2014 Oct 2014
Date

NOWI

The Normalized Difference Water Index (NDWI) is sensitive to changes in liquid water content of vegetation
canopies. It is derived from the Near-IR band and a second IR band, =1.24um when available and the nearest
available IR band otherwise.

Landsat 8 32 days NDWI

zzzt 7NN SN
Y V N/ V

Jul 2013 Oct2013 Jan 2014 Apr2014 Jul 2014 Oct2014
Date

The Enhanced Vegetation Index (EVI) is generated from the Near-IR, Red and Blue bands of each scene.

Landsat 8 32 days EVI
HEV

075
0.50
0.25

Jul 2013 Oct2013 Jan 2014 Apr2014 Jul 2014 Oct2014
Date

EVi

All three indices have values that range from -1.0 to 1.0. Areas of barren rock, sand, or snow usually show
very low NDVI values (for example, 0.1 or less). Whereas the Normalized Difference Vegetation Index (NDVI)
is chlorophyll sensitive, the EVI is more responsive to canopy structural variations, including leaf area index
(LAI), canopy type, plant physiognomy, and canopy architecture. The two vegetation indices complement
each other in global vegetation studies. Sparse vegetation such as shrubs and grasslands or senescing crops
may result in moderate NDVI values (approximately 0.2 to 0.5). High NDVI values (approximately 0.6 to 0.9)
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correspond to dense vegetation such as that found in temperate and tropical forests or crops at their peak
growth stage.

Each of these composites includes all the scenes in each 32-day period beginning from the first day of the
year and continuing to the 352nd day of the year. The last composite of the year, beginning on day 353, will
overlap the first composite of the following year by 20 days. All the images from each 32-day period are
included in the composite, with the most recent pixel on top.

Landsat 7 32-Day NDVI Composite

The Landsat 7 32-Day NDVI Composite has data available from 1999 to 2015. It allows the assessment of
time periods not covered by Landsat 8.

Landsat 7 Monthly NDVI Composite

H DV
1.00

VT —— 1l

0.00
2005 2010
Month

NOW!

MOD13Q1 Vegetation Indices 16-Day Global 250m

The MODIS Normalized Difference Vegetation Index (NDVI) complements NOAA's Advanced Very High
Resolution Radiometer (AVHRR) NDVI products and provides continuity for time series historical
applications. MODIS also includes a new Enhanced Vegetation Index (EVI) that minimizes canopy background
variations and maintains sensitivity over dense vegetation conditions. The EVI also uses the blue band to
remove residual atmosphere contamination caused by smoke and sub-pixel thin cloud clouds. The MODIS
NDVI and EVI products are computed from atmospherically corrected bi-directional surface reflectances that
have been masked for water, clouds, heavy aerosols, and cloud shadows.

MOD13Q1 Vegetation Indices 16-Day Global 250m
W NDVI

9,000
7,000
5,000
3,000
1,000

2005 2010
Date

NOwI

MODIS 16-Day NDVI

This product is generated from the MCD43A4 MODIS surface reflectance composites and also provides a
Normalized Difference Vegetation Index (NDVI).
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MODIS 16-Day NDVI (Google) 4
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6.3.2 Creating a sampling grid for Collect Earth using GEE API code editor

The following section reviews the process of creating a random and a systematic grid in decimal degrees
using Chile and Namibia as examples.
First, access the website https://ee-api.appspot.com/ and get familiar with the platform. The scripts are

written in the code editor window below:

]

6.3.2.1 Generate random grid over a country or region:

The first step to create the grid is to import the external information necessary into the script. In this case,
we will be using Hansen Global Forest Change image, the USGS’s elevation model image and a Fusion Table
with country boundaries.

var gfclmage = ee.Image("UMD/hansen/global forest change 2013");
var elevation = ee.Image("USGS/SRTMGL1 003");
var countries = ee.FeatureCollection("ft: 1uL8KJVObMb7A8-SkrleOko2DMtSypHX52DatEE4");

To filter the country of interest, you will need to know its OBJECTID, which is a specific identification for the
countries. It can be found in the fusion table World Country Boundaries (WARNING: THIS IS A PUBLIC
FUSION TABLE USED AS A TUTORIAL EXAMPLE. FAO HAS NO OWNERSHIP OF THIS MATERIAL AND
RECOMMEND THE USE OF OFFICIAL MATERIAL ONLY. Link:
www.google.com/fusiontables/data?docid=1ulL8KJVObMb7A8-SkrleOko2DMtSypHX52DatEE4#rows:id=1).
Once you have the OBJECTID, you can change it in the script below (44 is the ID for Chile) and it will define
the selected country as the area to generate the grid.

var filterPerCountry = ee.Filter.eq("OBJECTID",44);
var country = countries.filter(filterPerCountry).first();

Express the number of point to be generated in the given area (in the script line below we used 1000 as the
number of points).

var points = ee.FeatureCollection.randomPoints( countrv.get("geometry"), 1000);
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The script excerpt below is meant to stack the information from Hansen Global Forest Change image and the
USGS’s elevation model into the points generated. Aspect, Slope and Elevation are required for the grid file
to be imported into Collect Earth.

var lonlat = ee.Image.pixelLonLat();

var gfc5b = gfclmage.select(['treecover2000','gain’,'loss','lossyear','datamask']);
var dtm = ee.Algorithms.Terrain(elevation);

var stack = gfc5b.addBands(dtm);

var stack = stack.addBands(lonlat);

var out = stack.reduceRegions(points,ee.Reducer first(),30);

The last step is to add the points to the playground and generate a URL to download the csv file, which will
be imported into Collect Earth.

Map.addLayer(points);
print( ee.FeatureCollection(out).getDownloadURL('csv', ['system:index','latitude’, 'longitude’,
‘elevation’, 'slope’, 'aspect’, 'treecover2000', 'gain’, 'loss', 'lossyear’, 'datamask']));

The outputs of this script consist of the set of points plotted over the map in the playground and a csv table
to be imported into Collect Earth. At the end, the script and output should look like this:

Get | |||l] —l:vun I Reset ~ .—2—] _,\ Boliv

var gfclimage e ge —
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Direct Link to the script: https://ee-api.appspot.com/1f8765c84e103fe49a4af4053beadb41
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6.3.2.2 Generate systematic grid over a country or region:

The process to generate a systematic grid is quite similar. However, instead of selecting a number of points
to be created, it allows the user to define the distance (in decimal degrees) between the points. First, import
the input information and select the country of interest.

var gfclmage = ee.Image("UMD/hansen/global forest change 2013");

var elevation = ee.Image("USGS/SRTMGL1 003");

var countries = ee.FeatureCollection("ft: 1uL8KJVObMb7A8-SkrleOko2DMtSypHX52DatEE4");
var filterPerCountry = ee.Filter.eq("OBJECTID",44);

var country = countries.filter(filterPerCountry).first();

It is necessary to identify the special extent for the grid. The script below generates a rectangle over the
country of interest and uses its vertices to define the maximum and minimum longitude and latitude where
the grid will be created.

var region = country.get("geometry");
var boundingrectangle = ee.Geometry(region).bounds();

var northwestPoint = ee.List( boundingrectangle.coordinates().get(0));
var minLongitude = ee.Number( ( ee.List (northwestPoint.get(0) ).get(0)));
var minLatitude = ee.Number( ( ee.List (northwestPoint.get(1) ).get(1)));

var southeastPoint = ee.List( boundingrectangle.coordinates().get(0));
var maxLongitude = ee.Number( ( ee.List (southeastPoint.get(1) ).get(0)));
var maxLatitude = ee.Number( ( ee.List (southeastPoint.get(3) ).get(1)));

var minlLat = minLatitude.getInfo();

var minLong = minLongitude.getInfo();
var maxLat = maxLatitude.getInfo();
var maxLong = maxLongitude.getinfo();

Once the limits to the grid’s rectangle have been defined, the points can be created. In the script below, it is
possible to define the distance in decimal degrees (See page 60 for information on the relationship between
length and degree). In the example below, 0.5 degrees was used for both latitude and longitude.

var points = [];
for (var lon = minLong; lon < maxLong; lon += 0.5) {
for (var lat = minLat; lat < maxLat; lat += 0.5) {
points.push(ee.Feature.Point(lon, lat));
}
}

The command to stack information from the input sources remains the same.
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var lonlat = ee.Image.pixelLonLat();

var gfc5b = gfclmage.select(['treecover2000','gain’,'loss','lossyear','datamask']);
var dtm = ee.Algorithms.Terrain(elevation);

var stack = gfc5b.addBands(dtm);

var stack = stack.addBands(lonlat);

The points now contain the necessary information, however are still being plotted over the rectangle. The
following commands reduce the points to the country boundaries and allow the user to define the datamask
attributes from Hansen Global Forest Change image that will be considered in the grid (no data (0), mapped
land surface (1), and permanent water bodies (2). In the example below, we filtered only datamask = 1,
leaving aside the points with no data or over permanent water bodies. Keep in mind that for some analysis,
such as classifying land cover, permanent water bodies need to be assessed as well, turning the command
into ("datamask", 1, 2);.

points = ee.FeatureCollection(points).filterBounds( region );
var out=stack.reduceRegions(points,ee.Reducer.first(),30);
var filterPerDatamask = ee.Filter.eq("datamask", 1);

out = out.filter(filterPerDatamask);

The last step is to add the points to the playground and generate a URL to download the csv file, which will
be imported into Collect Earth.

addToMap(out);
print( ee.FeatureCollection(out).getDownloadURL('csv', ['system:index','latitude’, 'longitude’,
‘elevation’, 'slope’, 'aspect’, 'treecover2000', 'gain’, 'loss', 'lossyear’, 'datamask']));

The outputs of this script consist of the set of points plotted over the map in the playground and a csv table
to be imported into Collect Earth. At the end, the script and output should look like this:
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14
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16 var boundingrectangle = ee.Geometry(region),bounds()}

17

18 var northwestPoint « ee.list{ baundingrectangle,coors

19 var asinlongitude « ee Number({ ( ee.List (northwest ) )i
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2

21 var gouthaastPolnt « se List( boundingrectangle, cosrdinates(). .got(9));

33  ver maxiongitude = ee Number{ ( es.List (southesstPoint.ger(
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25

26 var minLat = minLatitude.getinfo();
27 wvar minlong = minLongitude.getinfo();

28  var maxlat = saxlatitude.getinfo{);
29 var maxiong = maxtongituce.getinfo();
30

31 4, Create a grid of polnts.

32  var points = [];

34+ for (vear lon = mintong; lon <« maxiong; lon «= 4 .5) (
35~ for (var lat = minLat; lat ¢ msxle 3
36 points.push(es Featyre Point(lon, let));

var steck = g
46 war stack = stac

an imit the po
45 points & ee.Featuredod
58. wvar outestack.
51 var filterfe

81 e FeatureCollection{out) . getOounlondum (

Direct Link to the script: https://ee-api.appspot.com/61161a43c0a37c3a7214ba22c5765477

The processing time for GEE is 30 seconds. Therefore, large files can return an error due to this maximum
time cap. In this case, replace the previous code for the code below. It will allow the user to save the csv file
to a Google Drive folder.
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. Export.table(out.select(['system:index','latitude’,'longitude’,'elevation’,

. 'slope’,'aspect','treecover2000','gain','loss','lossyear’,'datamask']));

In this case, edit the csv file columns in order to obtain the arrangement that best fit your needs.

6.4 Collect Earth data as training sites for a supervised classification

6.4.1 Add Collect Earth vector data
There are three main sections of Earth Engine: the home page, the data catalogue and the workspace. In

the workspace, add Collect Earth data by importing the Fusion Table. Click on the main search field and
select Fusion Table.

[ = ) e |
{‘ Google [ath Engne =y
« C B hups//earthengine. googleorg/#workapacs =

GO\ )8lc ‘ “ Send hedlinck  colecitarhgmetcom «

IHATISSD

Earth Engine I ! Wome  DataCatadog  Waorkapece %
Landsat TOA Percentie Compoaie
Rl - J - - :
Doca : v‘ Upp | Gacwlne
AGY datn  Add comgutaton GhoCover 2009 “ +i |
MCO1201-1 IGBP 1
e ' 4
A MCD12Q1.2 UMD J
Analysis  Hore g ..,,.. (A e “

MCD12Q3-3 LAVWPAR

MCO12Q%-4 NP re PN ‘“
o
MCO12Q-8 FFT \
e e
e e tw A
Fusion Tabe CORRT .:.\
% N .

Hang-drawn points ana polygons

) _:.v--‘ g
e T i T 0L
Earth Engine Marme wort ipecn -
Paste the ID of the Fusion Table R B N
and Load the table. (Delete any |~ Fusion Tabée

extra tabs or spaces.)

S LI0BugnTVeCH m
l:ll:'.l i
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Fusion Table central_fusion_20140626_v4

Tuks ©

Select Land use category as the Class SeA1L09gnZVassCH
Column and click Load the classes. R

Assign each class to a separate class e R s m
and Save these settings.

e Asage fn

10 Untitied Clss § ~

20 Unfited Class 2 =

0 Gnfitied Class 1 ~

40 | —

50 -

60 M Untitied Class 1
B Untitled Class 2

nm Cancel 1} W Untittad Class 3

Add new class
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Earth Engine
Data +
Fuaico Toble: contral_fuson 20140625 e ®
Once the table has been loaded and the classes Ast s Ad compuaion
assigned, modify the title and color of each class to Classes +
reflect the land use categories in the fusion table. ';::“
Click on the name or color of the class to change W Gesaland
each W Settiemmm
. W
NEEEE ] o

B oz

Boundaries of an area of interest can also be added to help define the geographic scope of a classification.
This may be useful with archipelagos or sub-national classifications.

Earth Engine

Foswon Tat contra_Lison_2 MRS

Use 0 Cladfcaioo 0. Trweig +

:;;sw-m,“mc
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6.4.2 Add raster data (Landsat and MODIS)

Landsat’s Greenest-Pixel Top of Atmosphere (TOA) Reflectance series is well suited for classification because
it pools imagery acquired over the course of 8 days, 32 days or 1 year to create a composite of pixels with
the highest NDVI values. The resulting image tends to have less cloud cover and atmospheric noise than
images acquired on a single date. In areas with persistent cloud cover and low seasonal changes in
phenology (e.g. the tropics), the Annual Greenest-Pixel TOA imagery is recommended. Where seasonality is
high and cloud cover is generally low (temperate areas), the 32-day composites will provide better results.

For Papua New Guinea, use the
most recent annual greenest-

Earth Engine Manoge workspsce = Homse

— n— -

pixel image. )
Fusion Table cential fusion 20140626 W @®
Click on the search field and type FURIOn Tabies tnp-ackix: ey e/ i
the exact title of the layer or Landsat # Annual Greonest Pixel TOA Retle,., L andsat 8 Annual Greenest-Pixel TOA R
enter a keyword such as i g
“greenest”. Select the 4

appropriate layer from the
updated list of search results.

Indicate that the classification
will be used as an input. ® 1 oand (Gruyscole) 2 bands

ne

Jump to date 31 December 2013

Rangs Opacity
to draw upon a complete P : 1
calendar years’ worth of greenest : g
p'XeI data Max 081 Aeich '

Save these settings. ﬂm i ¢ B

Make the previous layers invisible by clicking on the eye icon beside the title of each layer.

Dun \L 4 3 ) e
o Y » y
F 2 Takée ey odo & v 3 T : o5 " ~
: Oy -3 i {
¢

Aratnn
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Add the raster MOD44W Land Water Mask Derived from MODIS and SRTM L3 Global 250m SIN Grid.

” C

- e
GO “_slk

2§ icoge it brgen

»t

MODAIW Lard Wamer Mast Durivad frim

TOA Retert

o, -

e sl

6.4.3 Extract and apply the water mask

The MODIS Land Water Mask contains only 2 values. Land (value = 1) is visible and water is not (value=0).
The raster must be inverted so that the water class is visible, and thus ready to mask or exclude water from
further analysis. The land class should have the null value, enabling the values from the underlying layer to

be used.

Click on Add computation and select Expression.

Data

Fusion Table central_fomon_ 20140626 v

Fusion Tatle imp_adm_ ke

MODLEW Land Wter a2k ODH ®
Landsat 8§ Annual Greanast-Foal TOA Reflecian
Claszes General

i t id San

and  Mask Manipulation

Mas

""" Per-Pixel Math

Analysis: Nelghborhood

Somolution
VADDON
m Tarrain
Slope
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Use the MODIS Land Water Mask as the input image. Click on the dropdown box for the bands. By default,
both bands have tics marks. Click on water_mask_ga to remove the check beside it. (Only the band
water_mask will be used.) In the Expression field, type: 1-imgl. Click Save to run the computation. With
the default visibility setting, the result appears completely white.

Earth Enaine Manage WOrkspace «

Fusion Table central_tusion 20140626 & ~

Fusion Table tmp_adm_km ‘

Computed loyer: Exp

MODAIW Land Water 1dask Denved from MOCK ®

Landeat 8 Annual Gréan ool TOA Reflactan

1. Custom Exprassion

nages. imgl  MODST Land W
v vat e
e age
@ 3
----- 1-ina Y
: ession J
|

\

Select the Landsat Greenest-Pixel layer as the primary input
Return to the computation menu and image. Indicate that the mask is a raster and select the Computed

select Apply mask. layer as the secondary input.
Earth Engine Computed layer Apply Mask
e Use ;o classihcation a3 Input
Fusion Table. central fusion 2000626 W
Fusion Table: tmp_adm_kmé 1. Apply Mask
Compated layr Expaassion @
Image Landsat 8 Annual Greene... = _ (13) »

MODMAW Lang Water Mask Detwed from O0D

Landsat § Arsrusl Greenest Pocel TOA Redectan X
Mask Raster =

Rastar  Computed myer: Expires r 201~
o General ”
Classes
B Forest
¢ Mask Manipulation \dd ste Re
B Grassln Extract Aas
L Bopiy Mash « Visualization
m \

me Par Fival Math
R and ayscale) e ands (RGB
; a5 - 86 - 84 v

leighborhood
Analysis Neighborhooc

anNgs 3

1
Ao /
aiivat
m Tesrain IMax Stretch
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The resulting layer is a Landsat 8 image of 13 bands covering land only.

-~ . :
. e -
l Mag data E3T14 SOANFA Jeagle W b Temasfuse

6.4.4 Extract the area of interest

Computed layer: Apply Mask

Use in classification as: Input -

Apply a second mask to hone in on the area of interest.
Return to the Add computation menu and select Apply 1. Apply Mask
mask again. The primary input will be the recently Image: | Computed layer: Apply M... v+ | & (13) ~
computed Landsat 8 image covering land only. Click on
the dropdown box beside Mask and select Draw polygon. Maslc | Rester
Raster: Raster

Draw Rectangle

Add step  Rer Draw Polygon.._.

» Visualization

E m Cancel

]
*

If the boundaries ereuied laver: Aty Mash
of the area of
interest are not 1. Apyry ek

entirely clear, use
supplementary
data to guide the

process of
outlining the area [ v ] o |
of interest. "3
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The resulting layer _
is a Landsat 8 Ipapuiin
image of 13 bands :
covering land in sy e

the  area  of |u - bumsmmmm o
interest. Running
a classification on a
smaller area will
reduce the
processing time Do
and it may improve
the classification s
accuracy.

There are now two layers with the same name. In the settings window of each layer, click on the layer title
to begin editing it.

Computed layer: Apply Mask # omputed layer. Apply Mask | Done

Use in classification as Input = \L

1. Apply Mask

Data +

Image: Computed layer: Apply M... = = [13) =
: i Fusion Table: central_fusion_ 20140626 _v4

Mask: Drawn Polygon ~ Fusion Table: tmp_adm_kml

PNG Land ®
Add step  Remove last step
Landsat & with water mask

v Visualization

Inverted water mask ®

MOD44W Land Water Mask Derived from MO

]
e

Landsat & Annual Greenest-Pixel TOA Reflect .
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6.4.5 Train a classifier

Earth Engine

Data +
Fusion Table: central_fusion_20140626_w4 @

TR L U In the Analysis section, select Train a

¢ PNG Land © classifier. Click on the dropdown box
i Landsat 8 with water mask under Classifier and select Random
¢ Inverted water mask Forest. Leave the resolution at 30m.

i MOD44W Land Water Mask Derived from MODI...
i Landsat 8 Annual Greenest-Pixel TOA Reflectan...

Add data  Add computation

Classes +
[ | B Analysis:  Train a classifier =

Cropland

Classifier Resolution {m

M Grassland

M Settlement Random Forests - 30

H Other land

M Wetland Train classifier and dizplay results

H Untitled Class 1
Add class  Get palette

Analysis: None -

None

Train a classifier

Before running the classification, review all of the layers’ settings and indicate that only the Collect Earth
Fusion Table and the area of interest land will be used as inputs in the classification.

Fusion Table: central_fusion_20140626_v4 PNG Land
Use in classification as:  Training « S ki TS
Table ID 1. Apply Mask st
1c41Lr0%9ugnZVae6CH Laad table
Image Computed ayer Apply M... = £2 (1) »
Class Column
_land_use_category_class Load classes Mask:  Grawn Polygon «

All of the other layers should be set as Don’t use.

Fusion Table: tmp_adm_kml

Use in classification as- Don'tuse -
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6.4.6 Train a classifier and display results

In the Analysis section, click Train classifier and display results.

Earth Engine Manage workspace + Wome  DataCatalog  Viorkspace

Data
Fusson Table; central_fusion_20140626 4
Fusion Tabdle: tmp_adm_kenl
i Model, trained Jul 9, 2014 at 11:42am (89 2%)
! PNG land
¢ Landsat 8 with water mask
¢ Imverted mask
i Landsat 8 Annual Greenest-Pucel TOA Reflectan ..
¢ MOD44W Land Water Mask Derned from 1001

RN OR 8+

Adddata  Add computation

Classes +
W Forest
Cropland
W Grassland
B Settloment
B Other land
W Wetland
B Untitled Class 1
Add class  Get palette

Analysis:  Train a classifier =

Clansiter Heoscaiton (m

Random Forests « 30

Traln channifier ant dixplay rasults

Depending on the size of the image you are classifying, this process may take several minutes. To view the
status, click on the layer.

Earth Engine Manage workspace ~

Nata

ila

i MOD44W Land Water Mask Derived from MODI...
: Landsat 8 Annual Greenest-Pixel TOA Reflectan...

Fusion Table: central_fusion_20140626_v4 ®
Fusion Table: tmp_adm_kml @ &
z o 7 7l
i Wadel trained Jul 9, 2074 at 10:3am C '\ Mode! trained Jul 9, 2014 at 10-58am
: PNG Land ®
T Training model...
¢ Landsat 8 with water mask D
¢ Inverted water mask D
o]
D
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6.4.7 Review classification results

Once the classification is complete, the settings window of the layer will display an error matrix of the
results. Earth Engine draws upon a portion of the training data to assess the validity of the classification and
to quantify errors of commission and omission.

Final classification using the Random Forest algorithm

Nearly 95% of the

Model, trained Jul 9, 2014 at 11:42am Collect Earth
forest points fall
COwerall validity: 89.2% within areas
classified as
Forest Cropland Grassland Settlement Other land VWetland .
— forest in the wall-
M Forest 94.68%  2.16% 1.77% 1.39% to-wall
. Cropland 4177% 481% 10.13% classification.
# Points per _ _ ) )
class in M Grassland 19.78%  B8.79% 638.13% 1.1% 2.2%
Collect Earth M Settlement 66.67% 33.33% Omissi
mission error:
ini ¥, (el F, (=1 (] F. or
training data M Other land 42 86% 14.29% 28.57% 14.29% 2% of the Collect
B M \Wetland 3M21% 263% 5.26% 57.89% Earth forest
points were
Cancel B ¥ classified as
cropland in the
wall-to-wall

_ classification.
Commission error:

67% of the Collect Earth settlement points were classified as forest in the wall-to-wall
classification.

The results can inform further work in Collect Earth that may improve the accuracy of future classifications.
When reviewing classification results, consider the following key points:

Land use # Land cover

Land cover is "the observed physical and biological cover of the earth's land, as vegetation or man-made
features." In contrast, land use is "the total of arrangements, activities, and inputs that people undertake in
a certain land cover type" (FAO, 1997a; FAO/UNEP, 1999).5

In Papua New Guinea, many settlements have been established in forest areas, which largely retain their
forest cover, but are interspersed with gaps in the canopy where dwellings constructed of forest materials
are visible. These forest settlements tend to be flanked by “gardens,” small-scale agricultural areas where
edible subsistence crops are grown. Many of these small-scale croplands retain some forest cover. The
Collect Earth sampling approach, which largely relies upon manual visual interpretation of high spatial
resolution imagery is well suited for detecting these types of settlements and croplands, which retain some
tree cover. In contrast, Earth Engine’s automated interpretation of medium resolution imagery is prone to
classify these areas with large amounts of tree cover as forest; hence the substantial commission error with
forest.

> Land Use, Land-Use Change and Forestry, Section 2.2.1.1. Land Use: http://www.ipcc.ch/ipccreports/sres/land _use
/index.php?idp=45, accessed 11 July 2014.
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Classification objective

The validity of the classification is nearly 90%. While this figure is important, the validity of a particular class
may be of greater importance depending upon how the wall-to-wall classification will be used. If this
classification were intended to determine the spatial extent of forest and potential forest inventory sites,
this classification with 95% validity in the forest class might be suitable. However, a map with less than 50%
classification validity for the cropland, settlement and other land and would be inadequate for national
reporting of land use, land use change and forestry to the UNFCCC. This is particularly problematic because
such high levels of commission error with forest land is likely to inflate carbon stock values.

Stratified sampling and adequate sampling sizes

Drawing upon over one thousand training points, the Random Forest algorithm performs extremely well
when classifying forest areas. The remaining classes have 93% - 99.6% fewer training points, and
consequently, poorly defined class boundaries Increasing the number of training points for these under
represented classes through a stratified-random sampling scheme may improve the overall validity of the
classification.
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6.4.8 Exporting results
Layers that have been computed in Earth Engine can be downloaded and used in other GIS applications such
as QGIS. Click on the download icon at the bottom of the layer settings window.

Earth Engine
Fusion Tatde. centssl_fusion_20140625_v¢ @
Fusion Tatle tme_adm_onl @
|| Modol, ained Jul %, 2014wt Vi:2em .. @) 11000 trained i 9, 2014 at 11:42am
| PG ang @
Overal vasdey: 85.2%
| Landsat § wth water mask @
& Uity Forest  Croplend Grassiand  Seit Oehar tsnd Wetand
hemed meel W Fomst s S4E0%  216% 1T o o 198
Landsat B Anual Greeness Presl TOA Refiect 0 Cropland AT 481 10 u% 0% o% 0
MODAAW Land Watar Mask Dorrwd fom MO & M Grassland V7 1978% AYW 2 1% 1% ™ 229
W Setikowent  ( GEET% " o nns o% 0"
W Othar land ' 42 06% SRERTE LY U 285T% 1429
W Wesland W MM% 263% L26% 0% on S789%
Cancal | R 2

Earth Engine
Download raster Cancel
Raster: Model, trained Jul 9, 2014 at
11:42am
Enter your preferred format, projection and Reci
. . . on: Vi mn -
resolution before clicking Download. d i
Format: GeoTIFF (Raw) ~
Bands: classification
Projection: WGS84 ~
Resolution (m): 500
Download
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6.4.9 Saving and sharing results
A workspace with its assorted raster and vector files and Earth Engine computed layers can be saved by
clicking on the Manage workspace button up top and selecting Save now.

Earth Engine Workspace saved 0s ago «
Data + Save now
Fusion Table: central_fusion_20140626_v4 “ Restore saved workspace
Fusion Table: tmp_adm_kml 0 Clear workspace
¢ Model, trained Jul 9, 2014 at 11:42am (89.2%) @ Import/export...
¢ PNG land ® Share workspace. .
¢ Landsat 8 with water mask - ;;’ﬁ’:ﬁf‘?f;q ;'.. :

The Share workspace option generates a link that can be used to revisit a saved workspace or to share it with
others.

Share workspace

Copy the link below, then save or share it. These links can be opened by any
other member of our Trusted Tester program.

https:/fearthengine google orgiFworks pace/wy bBLUVECHmM

7 Advanced Collect Earth functionalities

7.1 Application and data folder

The Collect Earth installation (exe and other necessary files) and the data used by Collect Earth are stored in
different folders. This is a way to ensure easier and better procedures when upgrading the software.

Windows : C:\OpenForis\CollectEarth
Linux & Mac OS X : ~/OpenForis/CollectEarth

The database, logs and project files themselves are stored in these folders to separate from the installation
files:
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Windows:C:\Users\USER_NAME\AppData\Roaming\CollectEarth
(NOTE: If AppData folder isn’t visible, you might have to change your computers settings. Go to Files, select
the “View” tab at the top of the window and check “Hidden items”)

Linux : ~/CollectEarth

Mac OS X : ~/Library/Application Support/Collect Earth ( tip , to get to this folder : Open Finder, Click Apple
Key + Shift + G, you get a dialog, type ~ in the text field and click Ok (this will take you to your User’s home
folder) Then browse to Library->Application Support->Collect Earth )

The structure within this folder is:

e backupSQLite folder ( each time Collect Earth is closed a backup file of the database is stored here,
only the 10 last copies are stored )

e generated folder ( where the files that are automatically generated by Collect Earth reside. This
would include the KML and KMZ files that are generated when the Collect Earth properties are
changed)

e projects folder. This folder holds a copy of the extracted contents of each of the Collect Earth Project
files that have been imported into Collect Earth.

e collectEarthDatabase.db (if the SQLite option is enabled). This file contains all of the data that has
been collected within Collect Earth in this computer (for all the projects that the user has worked on)

e collectEarthDatabase.dbSaiku (if the SQLite option is enabled) this is the database file that is
generated before the Saiku analysis can run. If the contents of the Collect Earth database change,
this database should be refreshed.

e earth.properties file where all the possible properties to set Collect Earth are stored.

e earth_error.log the log file where the error messages generated by Collect Earth are stored.

7.2 Importing a KML with placemarks

This is a procedure mostly used for demonstration activities, as the operator/user can collect data on plots
that are located in areas that she might know first-hand.

The normal procedure to collect data in a statistically sound manner is to use a systematic or systematic-
random sampling design which allows you to have correct results.

7.2.1 Creating a .kml file in Google Earth
While in Google Earth, right click on the “My places” tab on the right hand side of the screen. Put your
mouse over “Add” and then click on “Folder”.
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Give the folder an appropriate name.

Then right «click on the folder you just <created and add a  “Placemark”
Name it and drag it to the exact location you want it in. You can also input coordinates if you have any.

* Samch
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e S geme Shevey Click OK to save the placemark. If you
* Flaces
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After you have finished creating placemarks, right click on the folder you created previously. Left click on
“Save place as...".

-
Eile Edit _\[lev»_/ Tools Add uelp .
v Search 1 . . bottom of the window.

Select file type “.kml” from the dropdown menu at the

| Search

Get Drections  Hstory

¥ Places
~He My Places
- B S intecesting places
B ¥ prace 1 Add y
B ¥ piace2
r Cut

B ¥ prace 3
B ¥ piace s Copy
¥ prace s Delete

= B8 temporary Places Delete Contents

= B & Colect Earth Data
Rename

Post to Google Earth Commurty Forum
Ematl.

Snapshot View
SortAZ

Propesties

Volume II: Collect Earth User Manual for Windows OS




Advanced Collect Earth functionalities B!
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as type: [Kmz (;mn
Kmaz (*kmz)

# Hide Folders

Select save.

7.2.2 Importing a .kml file to Collect Earth
In Collect Earth, select “Tools” from the small window and then click on “Import points from .KML”

Tools | Help

e |

Start SAIKU Analysis
Import points from KML
Properties

be running while the operator interprets data.
%_e you are using Google Earth.

Quit

Find missing plots in database

Select “OK” on the pop-up window asking to select a location to save a CSV file to. Save the .csv file. Plot
grids should now appear on your placemarks. NOTE: Don’t change the placemarks’ locations after this.

1o §2e fww oo At Hetz
* Jazrch

v
S, ram

Y SO —

B gy P
B @ Gt L Dos
20 avamess ey

v Layars s Gy
5 ey Dt

* O puoess st Litey
0 M e

B e
O nown

* B0 ssten

NOTE: If you import your own kml data, you will only be able to use the number of plots as a variable in
SAIKU-calculations. Thus, you cannot for example use the area of the plots.
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7.3 Find plots not yet assessed

When performing an assessment in a project that uses multiple sampling design files (grid or plot-location
files in CSV/CED format) it might be difficult to find out the plots whose information is not complete or have
not yet been assessed at all. This tedious process would involve going though each of the CSV/CSD files and
then making a note of the missing plots.

With the “Find missing plots in database” you can automatize this process and even obtain a files that only
contains the plots that need to be assessed in order to finalize an exercise.

7.3.1 Preparations

In Collect Earth, select “Tools” and then select “Find missing plots in database”
o : :

TS How
Data importEaport
| Start SAIKY Anatysin ; = " aiscricedid
et imgert points from KML o vt o
Qun ]

Select the files with the plot locations (CSV or CED) you would like to check. You can select multiple ones at a
time. Click “Open” to start processing.

Lookpw: [ 2x2_gne x| (=3l Bl
wm i “6 2x2_Dormod cee ‘j Zlgtimmomm D 2
[) 252 Bayam Oghcnd’ [ 2x2_Domogosicey [ X2 OroREAY D2
[ 222 Baysmwongarcs [ 2x2_bundgowcsy |} 2x2 vorxangalicsy [ 2
(Y22 Baysmaw'tecer. [) 2x2_Gow-Ataicsy [} 2x2_Selengecsy [} 2]
[) 2x2_Bulgancue [ 2x2_Govisu'mber.cov [) 2x2_Swxbastaccev [

[ 222_paran Uulesy [ 2x2_Nadsex.csy ) 2x2_Tov.cav N2
Cll [ I ol
Filo fame:  Sarannimicsy 2@ Bulgan oy 2@ Doon o' 262 _Dvorangal csv'|

Foes of Type: [Coflect Earth plots

A pop up window appears containing, in a text format, all the plots that have data missing.
At the end of the pop up window’s text, you can see a summary of the number of missing plots.

rom Nl ClUserswon NizkalsippDalsRoamingColiscEamprogadsilon golia-Landsesun2_grneh2_Oron civ
INPLETE

Tom Sle CoURSEwon NiskalseppDataRoamingiColle UE armgropacts ibongolia-Lands esunda2_gna2_Bayamongor cay
18654 18664 1932419994, 20560,20654,21300,21303 21316 21952 21076.22644 23258 25272, 27024 27944

Tom Me Clzemsvon Nisksl®AppO stz Roaming Colls O srimpropects Wan golla-LandUsssuni2_gnoh_Baran-01giLcav
11276.11280,12500, 12604, 12612,12514, 13918, 13920, 13044 16572.17252 17010 20566

Tom Sle Cliserawon NiskatawppDataiRcamingiColie CEarimiproacts Non ol a-LandlUs esunx2_gnox2_Bulgan cav
K428 14052 14056, 14724 15040 16045

rom Sle :C\Usersvon MiskalawppDataiRoaming/ColledE armprogacts \Nongolia-Landsecon2@_gned2_Baranaum coy
OMPLETE

otal numoer of piots in the sampling design - 277
dumbder of mussing plots 54

Next, press the “Export to CED file” button at the bottom of the pop up. This creates a new .csv file that only
includes the plots with data missing. Name and save the resulting .csv file.
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7.3.2 Importing the missing plots into Collect Earth
In Collect Earth, select “Tools” and then “Properties”.

File | Tools | Help

e Lot

Start SAIKU Analysis
Ope . be running while the operator interprets data.
Plea e e you are using Google Earth.

! Quit
Find missing plots in database

A window will open named “Collect Earth options”. Now, to import you plots, select “Browse” and navigate

to your plot. Once opened, the data in the .csv file will show up as a table. Select “Save & Apply changes”
from the bottom of the screen.

Swmgie data  Plotlayout | Swrvey Uefiniion | Advanced | Opecstion Mode | Progects |
Pam 1o cod'csy Ma with plot data
/T JUserston NiskalaDes Mopoicts'WihNissnginfo tsv Browse...
B | Yoo _ X-meord | Esvaton | L U |
0 Hao Joas ¥ Osaposvor_ |=
44 6 1046
g2 024
a0 014
W50 11020
H52 1013
W52 1028
=2 034 O8aposvor |
Y 024 DA apos Vol
446 1026 O&apos ol
49 0 1040 Anangal
pze Arcangal
420 Arangal
420 Arxangal 3
H20 Axangat
ure Arrangal
47.6 Arxangai
a7a Brrangsl
4] Anangal
474 Bagaranngor
474 Bayaraongor
W72 Bagaroongor
470 794023 Bayaraongot
258 2425513 Bayarnngor
458 324861 Baparoangor
H“6.6 208108 Bayparxongor 15!
hxx S 3IINET Dasmamnrnns e
Caocal |
The plots should appear shortly in Google Earth.

,’»',' £t R-r« ]cv_-bsr Aad Hep
v Search

* Puces
28 My Places
+ DD |purniting places
7 S Temooary Paces
N Cotect artn Dot
B 9 Morgoie Land Use uees

SN D]

B

Volume II: Collect Earth User Manual for Windows OS



Advanced Collect Earth functionalities K

7.4 Printing out the application log

An application log is essentially a history of what the program has done. It can be useful in solving reasons
for error reports. If you submit a question to the developers about a crash or a problem, please include a
copy of your application log.

To find the application log in Collect Earth, select “Help” and then “Open application log file”.

A window will appear. If you wish to select the whole log, press CTRL + A. To copy the log, press CTRL + C.
CTRL + P will paste the copied log unto your message. The whole log is rarely relevant, however. Usually the
last few hundred rows are enough.

Additionally you can find the actual log file inside the data folder (see Application and Data Folder) named
earth_error.log

7.5 Updating Collect Earth

7.5.1 Updating automatically

If a newer version of Collect Earth is available and you are connected to the internet, the program will
automatically ask you if you want to update. Click on “Update now” to start the download for the update. If
you select “Do not remind me again”, the pop up will not appear on start up until a new version is released
again. If you select “Remind me later”, the pop up will show the next time you start Collect Earth.

@ There is a new version of Collect Earth available!

How do you want to proceed?

Remind me later | [}J Do not remind me again

As you see, you can view the date of the release of this newer version.
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The first step will be to download the updater, once it is downloaded the updater will refresh the contents
on the application folder. When the installation window appears, click “Next” until the window disappears.

7.5.2 Updating manually

If your Collect Earth is not set to check for updates automatically, you can update the program manually. To
do this; go to Collect Earth’s toolbar, select “Help” and then “Check for updates of Collect Earth”.

0 Collect Earth - B
File Tools | Help |
Operator [ju| APOUt- Update |

Disclaimer
Open Foris ( while the operator interprets data.
Please main Opanize) Mantal s5ing Google Earth.

Technical Support

. Open Application Log File

Check for updates of Collect Earth
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7.6 Updating data on plots already collected

Sometimes data isn’t correct or collected right, or you might want to add new attributes to your plots. These
could be attributes like climate type and soil, for example. To do this, you must update your survey to
include these attributes.

NOTE: Only plots that are already in the database, i.e. plots that are fully (green) or partially (yellow)
collected and saved, can be updated. Empty plots won’t get the added features until there is some data on
them.

The new features are added by creating a CSV file. The file in this case must have three columns, one for the
plot IDs and one for each new attribute.

A B C D NOTE: The column headings must be written EXACTLY
1 |id soil |c|imate_typel as they are in Collect Earth survey (only lower case
2 21340 2 12 letter, no spaces etc.)! The ID numbers must
3 21354 2 12 correspond to the plots, otherwise the input
4 22662 1 12 information is linked to the wrong plot.
5 23314 3 12
6 23320 4 12
7 25966 4 12
8 25974 2 12
9 25982 2 12
10 27958 4 12
11 27960 4 12
12 13380 2 12
13 14046 1 12
14 16670 2 12
15 16680 2 12
16 16700 2 12
17 17352 2 12

When you have saved the CSV file, go to Collect Earth and select “Tools”, Data Import/Export” and then
“Update current records using CSV”.

o Collect Earth - O
File [ Tools| Help
Ope Data Import/Export ¥ Export data to CSV
Start SAIKU Analysis XML Export 4
I[:Iii Import points from KML Export to Fusion Table
Properties Import new data from ZIP (compressed XML)
Find missing plots in database | Update current records using CS\V M
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7.7 Setting up a PostgreSQL database

http://www.openforis.org/support/questions/17/how-do-you-setup-collect-earth-in-postgresql-mode

By default Collect Earth is set up to use SQLite as the database that stores collected data.

In order to use a server-based solution (PostgreSQL) so that several PCs running Collect Earth can share the
same data, the user must set up the database connection.

7.7.1 Install PostgreSQL

Install PostgreSQL server (http://www.postgresgl.org/) in a computer that can be reached by the other PCs,

whether through the internet or within an intranet.

After you install PostgreSQL run the pgAdmin Il application that should also have been installed. It can be
found in C:\Program Files\postgresql*VERSION_NUMBER*\bin.

File Edit Plugins View Tools Help File Edit Plugins View Tools Help

Create a new database.
To do this, double click

: i—‘z_% E‘@ ’Eﬁdﬁ% -% 'EEJ on an existing server. (If
(Objectbrowser x| e properties st NO SerVers exist, you can
QServer Groups Propertie | server Groups M Y
E servers (1) Database create a new one from
=8 senvers (1) FIOPETY | = 1 PostgresqL 9.4 (localhost:5432) o
E=8F B PostgresqL 9.4 |j:Iocthost:543i} = Descriptic| . . : postgres the “File” menu.)
= Service % Tablespac Refresh . .
= Hostnarm Group Rol | New Database Then, rlght click
“IHost Add | [ Login Role %J “Databases” and select
= Port Reports 4
o . “New Database”. Call the
= Encryptio
i=ISSL Certi database whatever you
=/SSL Key | .
1551 Root like (CollectEarthDb, for
example).

Then add a new schema to the database, by right clicking it and selecting “New Schema”. Name it “collect”
(it is important that it’s named exactly that).

Fie Edit Pugine View Tools Heip

A = . T
A0 Y9 BERS w9
Server Groups == s 4 SoMhrsitatn Bura 4utas. .
7§ serwars{1) Datsbose Ower Comment
= 1 PestgraSin 9.9 lncalmst-S4X2) Q,.,_—,,,.
5 ::' Ostabaems (2) 3 possgres Fefresh ‘ . -
oo New Otvect | New Damabase.
13 % Tablcpaces [2) Disconnect databisss New Extension..
4 Groug Rates (9) Delete/Drop. New Schema._
- Logh Aoes 1) Search objects... New Story-t cluster..
CREATE Script
Reports ’
Maintenance..
Backup..
Restore...
Froperties..
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You should also create a new Login Role (in the Login Roles branch under the server). You can call it
collect_client with password collect_pass, for example (this is set in the definition tab).

File Edit Plugins View Tools Help

e e

Server Groups
B servers (1) Login Role Owner
= [ PostgresQL 9.4 (localhost:5432)| | 2 postgres
=-1=] Databases (2)

i [ collect earth bob
1) postgres
[ Tablespaces (2)
Group Roles (0)
Bes¥ L ogin Roles g

‘-2 postgres Refresh

| New Login Role...
by

Object List Report

7.7.2 Configure the Database

By default PostgreSQL is setup so that the database cannot be accessed from outside the localhost (the
computer where the server is installed). In Windows we need to change this. Go the folder where the
PostgreSQL has been installed. By default it should be:
C:\ProgramFiles\postgresql*VERSION_NUMBER*\data

Open the file called pg_hba.conf and append this line to the list of accepted connections:
host all all 0.0.0.0/0 trust

Ple_fdit tomet Yew: el : U e -
special characters must bo guoted. Quoting one of the keywords ~
“all”, “sameuser”™, “samerole” o “replication” makes the name lose

its special character, amd just match & database o usernams with

that name.

this File 16 read on server startup and when the postssster recelives
@ SIGHUP signal. If you edit the file on a ruening system, you have
to SIGHUP the postmaster for the changes to toke offect. You can
use "pg ctl reload” to do that,

Put your actual configuratiom here

If you wont to allow non-local connections, you need to add more
“host® records. In that case you will also need to make PostgresgL
Listen on 3 non-local Interface via the |isten_addresses
configuration paramster, or via the -i or -h comeandd line switches,

B TYPE DATABASE USER ADDRESS VETHOD

¥ IPva local conmectlons:

# 1Pv6 local connections: 1
host all all 1117128 s

# Allow replication connections from localhost, by a user with the

¥ replication privilege,

Ehost replication postgres 127.8.0.1/32 ndS
#host replication postgras 111/12a nds
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This means that the database now accepts connections from any IPs (you can tweak this to accept
connection only from your local network: see the documentation)

Now, in the same folder open the file postgresgl.conf and change the line where it says listen_addresses. Set
it to: listen__addresses="*"

fle ot Foemet Wiew Help
# If external pid_flle ls not explicitly set, no extra PID file ls written.
goxternal _pid file - '° # write an extra PID file

a8 (change reguires restart)

2 CONNECTIONS AND AUTHENTICATION

3 - Connection Settings

[Listen addreshes = “** ] [ ¥ what 1P address{es) to listen on;

# comna-separated list of addresses;
# defaults to 'localhost”; use "*' for ;
# {change reguires restart)
port = 5432 # {change requires restart)
nax_connections - 109 # {change reguires restart)
2 Note: Increasing max _connections costs ~42@ bytes of shared memory per
# connection slot, plus lock space {see max_locks _per transaction).

Asuperuser_reserved connections = 3 # {change requires restart)
aunix_socket directories « '' & comwa.separated list of directories

g (change requires restart)
munix_socket group = '° W {(change reguires restart)
sunix_socket permissions = @777 # begin with @ to use octal notation

a (change requires restart)
abonjour = off # advertise server via Bonjour

# (change reguires restart)
avpnjour_name - '° # defaults to the computer name

a {change reguires restart)

~
< »
&

At this stage you need to restart PostgreSQL. Since it is installed as a service (usually) in Windows, the fastest
way is to just restart the computer.

7.7.3 Set up Collect Earth

Now you should open Collect Earth and got to the main menu Tools->Properties and then go to the
operation mode tab.

= |

Start SAIKU Analysis

* Import points from KML be running while the operator interprets data.

e you are using Google Earth.
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Sameds data mm[wmm-nmlmmim\

WOrkhow (serverchent)

Sarvr nstance
Current compater B2 s o 4w

Colect Earth Servor port:

- SOLIte Embeddedaingle The based)

[cotect #arh 500

passwoIg123

ColtecEamDe_

FO00000000XN
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In that tab fill the fields like in the image
attached (the XXX.XXX.XXX.XXX is your IP
address, you can find it out by typing IPCONFIG
in your computers command prompt).

Click on Save & Apply changes and now
you should see that Collect Earth has
populated the collect schema in the

& Sequences (0)
B Tables (0)

0 Views (0)
& @ public
= Slony Replication (0)

= Name
oD
7§ Conlogs ) o
Event Tnggers (0)
& @ Brensons (1) Default table ACL
< @ schemas (2) ~ Default saquence ACL
= @ coleat = Default function ACL
Y% Coliations (0) “ Default type ACL
© Domains (0) Systam schoma?
& FTS Config [+~ cor
W FTS Dictionaries (0) |
3 FTS Parsers (0)
“. FTS Templates (0}
% Functions (0) [.}

Database with all the tables necessary
for the Collect to store data.

Now check that other users can connect to the database. If this does not happen, review that the
PostgreSQL Database is reachable from outside your PC. If the database can be accessed from outside the PC
then there might be a firewall configuration that is preventing the computer from connecting to the

PostgreSQL server.
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Add two countries whose suggestions or participation in the project have been particularly useful for improving
Collect Earth

" Add names of individuals who have made valuable contributions to the development of Collect Earth and/or this user
manual

Volume II: Collect Earth User Manual for Windows OS



