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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

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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Introduction to Collect Earth and its supporting software

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
agreement and click
Next.

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

The MIT License (MIT) £

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

Volume II: Collect Earth User Manual for Windows OS


http://www.fao.org/forestry/nfms-for-redd/85262/en/

Getting started

-
() 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.

{{/ Setup =)

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 Readmefile

< Back Cancel

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

==

p
@ 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: aval 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.

Microsoft Outlook 2010

Snipping Tool

= ) Launch Collect Earth

W‘! Microsoft Word 2010

IP—_Q‘] Microsoft PowerPoint 2010

@ Microsoft Excel 2010

@ Google Earth
@ Internet Explorer

_'\f/l QGIS Desktop 2.2.0

Control Panel
1‘5“5 Paint
R Ri3863.1.0

> AllPrograms

I |S<:‘:zrtf1 programs and files

- v =
“ / )
Bey, Adia (FOM)
Documents

Computer

Connect To

Control Panel

Devices and Printers
Default Programs

Help and Support

Run...

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.

-

L 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.

Find missing plots in database

Language

»

e |

you are using Google Earth.

U Collect Earth ==

File

Ope Data Import/Export » |
Start SAIKU Analysis

Opet——— -be running while the operator interprets data.

Plea). 2

Volume II: Collect Earth User Manual for Windows OS



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

Fle [Taols] elp
Opel Data ImportExport
J Start SAIKU Analysis

’L'_".
—

GpmI - ile the operator interprets data.
Plea Properties 1g Google Earth.
| Ad-hoc Tool - Fix switched PNG coordinates
| Find Unfilled Plot IDs
(@ Engish

J_‘Z'_Espa'gol

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.

Volume II: Collect Earth User Manual for Windows OS



2.2 Setting up Google Earth

Getting started [[ENIEGD

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.

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

By instaling, yoir sgree to Google Eant

Google Maps/Earth Terms of Service

ne ‘Legal Notices™)
2 "Additional Terms

bindin

ko e
B3 Google Eath *
€« C' [ wwav.goegle.com/eart =
GO SIC Eartl Download Google Earth

System requirements:

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

¢ V'S Tempotery Places

7 & Collect Earnth Duta

» Lapers Erth Gallery

(& cooge tarm o 5

Fie Ede Vew [Toot | Add Help

¥ Sparch Pute 5 o< o . - 4 Sge n
oS
Erter Fhght Senuleton

ot Dary
v Viaces Option:
7 B My Paces
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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

[ oven | cace | Towing | nevgaton |
Buplay
1] Show web resuits in extemal browser
V1 Budding highights

Language settngs

\ongige  Symencetst [}
Dansk »
Statst Deutsch
oopt EAyvcd 3
! sendusa (UK e
espafol (Espafia)
KO Ervor Hos espadiol (Latnoamerica)
. e
o Slenty a pd
2 Show peg Flipno
Fra
) Aboct fie

General |

Emad Program

{0 Mirosoft Outiook

O Use sy Gmad account

© Letme choose each tme [ send an emad
Startwp tps

[ show start up tos

Network

[¥] Use MTTPS for Google connections
Placemark balloons

I7] Asow access to local fles and personal data

Cookes
17! Save cookes to dek

) e )

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

[ & Google Earth Options

FlyTo

[oven | Coche [ Tring | Movoason | Geoera |

V! Gradualy siow the Earth when rotating o 2ceming

FyJoSpeed: 4.038)  Sow i Fast <
Mouse Wheel

Speed: Siow 4 Fast

[7] Tnwert encuse wheel 200m directicn

Non-mouse Controlier Navigation
171 Enable Controler O Do not automaticaly tt whie 2o0ming
e 7 Automatically tit while z00ming
I Reviran ool O Automacaly tit and enter ground level view %
il

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
Google Earth

33
Bing Maps

3.4

Collect Earth 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.

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

Maps.

Is there current (2013 or
2014) imagery available?

yes

v

(-For years with both

Review the medium

resolution Landsat
imagery in Google Earth

year, the current year, and
several years in between.

Engine from the reference [kg@ topographical elements

C.

Quantify canopy cover

and the proportion of the

plot occupied by

Add information
regarding the accessibility
of the plot,

high- and low-res
imagery, view the
imagery in tandem.
*Find features in the
landscape that can be
identified in both.

((sPlots éan Be siibdivided )

into x number of
sampling points.

o - #ofpoints covered
x (total # of points)

(‘Use the ruler in Google \
Earth to measure the

shortest distance from
the center of the plot to
a road, river or foot
path.

*Use the center point
within the plot to
determine the bearing
to an access route.

oif the center point of
the plot lies within a
road, river or foot path,
do not select a bearing

ﬁUse current high-res \ \_ 2
imagery to determine *Observe the quality and
the land use category the coverage of the

and land use sub- vegetation and any
division. changes that may have

*Focus on the area occurred...
within the plot -between the most

boundaries. recent high-res image
*Enter 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
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,

no ——m—>

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

Assessing land use and land use change

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

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

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

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

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

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

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

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

Remember to use a consistent operator name that
is between 6 and 50 characters long.

[ =
u‘. wl ) Cote. » Colec. » .| %9 P
Fie Sge Yew Teok telp
Orgarape = Ware wis. = Doy = I
# 3 Pyt Documents Hibr A
M Ombtce ! skl -0
& Downkad;
D Decpran
L Wecens Paces RS
genened
* Ly Ulesies e
D Pociamerts sei0uces
J! Music rsey fien
&l Picwwres § CUCK_TO_RUN_COLLECT_EARTH bt
H videen CLICK_TO, BN COLLICT SAKTM Srumh
v, CobectEarth jar
o Compism cotectEathl atabesce db
& os06r i cobextfarthllstabene_prg dt
2 fazconz (\hchd celectEnthabases 08 db
2 19 Vepie) (1 Sl
FA0 BMU REX e
a2 encriog
et Leermetat
READHML tee
' 10
Codiect Earth = e
| File Tooks Hewp
Opesator | vk bey Update

| Opent Forms Cobect EANM Sevar SA0SM Do runnng stshe Dhe Opu i 4001 M lprets Aata
Ploaan matefae Bes srvdew Cpen Wil you are using Google Larm

Cnse

Volume II: Collect Earth User Manual for Windows OS



Assessing land use and land use change

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.

p
@ Cooge taet -

e I Yew Wl AMd e

¥ . i
(.u(‘:{k eart!

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.

Colect Earth [
Foe _ngiﬂp 7 7 .
Oped D8t FmportExport  » Update

Start SAIKU Analyuin .
——— B Should ba rUnming wivks the OPArALLr MISTRPrels data
Prea. Propering ‘open whie you nre using Google Earth.

Language »
~wport Coiloctod data jo C5V hie

Close
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Assessing land use and land use change

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.

| Calmet Earth cpbcns
|
|

Zamplo data  Piot layout Survey Defnition | Advanced

Paih to ced'csy Ne with plot dals I

suteey_fBeaidnd_Hsa cad Rrowss |
D d 1 Elevatcn Slepe Aspoct [ s 2l |
5 P T Open ==
00 00 :
00 00 Look 1 [ servey_hiles v, &8 3 |88l
0 00
L 00 [ newiraland.cod 1) wasterséiighlands_2x2.cod
0 00 ~
1 X 3 |} nontherm ced | wasierstlighlandsibghDeasity cod
| northSolomons ced | westhewtritainced
[ southarstiightands cod [ westSapik.cod
™ westen. cod
|\ westemnHghiands ced
‘. '
Fibe Moame
Files of Type:  CSVICED Ne with only cooedinaies " cov, ood) -

Open || Cancet

1264
1448
1188

1220

Save & Appéy 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.

/ \

Google Earth X4 .
o Update sutcesifd —
Do you want to reload file "C:\Users\BEYA\Documents\Software\ Collect
B £ah\Collect Earth PNG 2014-02-26\Collect Earth PNG i) Mo Google Earth cootants have hoen caanged -
2014-02-26\generated\loadApp.kmi” and lose any edits you've made? # Vlease sccrgt the Costent reiosd whes you are prospted by Google Earte.
— -
| Yes | No Always (don't ask again] : -

Zoom into West Sepik province to view the new plots.
w"-?ﬁ‘,"lw"-

» Seach

¥ Placus

Y My Places

S-De
10 . 1D -3
11 - iD= ; 33508
1 - 1D#  Mb
13-1D* 340
1&-IDv
15 < IDe ; 34007
1A - INE - s
| sl im*

b Layerns Farth Galery ) Tour Guale
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In the Places panel, the first number listed beside each plot is province-specific. All PNG provinces will have
a plot number 1. In contrast, the plot ID# is a unique identifier nation-wide. The first plot in West Sepik has a
unique ID# of 33092, which will not be duplicated in any other province of the country.

Double-click on plot ID#33092 to zoom to its location. Then click anywhere within the plot boundaries. The
Collect Earth dialogue box will appear.

Two additional windows will open presenting the same location in Bing Maps and Google Earth Engine.
More information on these supporting software tools is provided in Sections 3.3 and 3.4.

w———T 0 g bor

"

- e VA SO Lo Termps brg 34 X pior z -+C 3

Gougle =8
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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

ID: 33092 - Elevation: 930m, Aspect: North, Slope: 30°

Land use category

[ roest | crassiang | Cropland
Wetland Seftlement
‘NoData Accuracy [R{=SEEEN[0

Land use sub-category

Accuracy
Year | NA ~

Land use sub-division

Natural Forest Forest Plantation

Undetermined

Accuracy BRISSEEENIS

Canopy

Cover (in%)

0-10 10-30

30-50 50-70
Other

70-100

No Cover [Rsiiig)

Accuracy BRISSEEE(S]

Type

Random Sparse Grouped Linear Unkn.
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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

RapidEye

Landsat 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.

r -y
Collect Earth options e
Tampm dats | Pullapost | Sorvey Definitien  Advanced

Mumtet of samgpie prents -h -

Distance between samping poimts (i meters) (N -

— i

Margin with plat borger (in mesers) " !
Sove & ADPYy daIges Corce
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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 Table application.

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

-
' Collect Earth =
‘File [Tools| Help
Data ImportExport | Export data to CSV 1 [upsass |
Start SAIKU Analysis | Export data to XML (Zipped) =
T | pperator interprets data.
Piea Properties Export to Fusion Table e Earth.
{ | Language » Import data from XML
l Close |
e

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.

(Hdo-0- &= CEDexport Q282014 c3v - Microscet Excel [=im
n Hune theant Page Lapeut Farmulas Duls Neviens ™ Q o g 8
Al . Je | rs_date_month ﬂ
dl A B c o £ v G N i 3 L M N o o =
& |
o & o’ o l
\9’6 t""é‘ *8‘ : 3‘9\)0
% F P P M &
&£ g g v g &5 & . 3
£ 2 A A S > 73 b & & & éjf) &
\‘0(\' \9“’ 3(9(\’ b&‘ &JS}“ ’ & CE § &St & o = & ) &
A > - 4 o £ 4 - / e ’
1| ® & & & & & & & & & & & o & .
3 33054 EPSGA32E L 2.6% atizoey  forest TRUE FlLiofL TRUE 2014 law_altite  TRUE a5-Dct S road ne
E] 33092 EPSGAI2E -1.64 14104 adiabey  forast TRAUE FLIoR TRUE -1 not_sue TRUE 03-May N Roughty 5 road ne
A 33053 EPSGM326 14108 -264 adiabey  forest TRUE FlioR TRUE -1nct_swe TRUE 0-) N One read rosd i
5 =
W4 N CEDexport 02052014 5 ICER I » [
S=ady | i ) L 1oess |- Ll
[  Collect Earth | |
Data Export to Fusion Table also generates a CSV File |00 Helo
file, but it differs from the one above in that it Oped DA1AIMPOTUEXPOTE. 3| Export data to CSV —
contains an additional column with the complete e e Er———
dinat f h plot Plea Properties B e Earth.
coordinates of eac p ot. ’_ Language ¥ Import data from XML —‘
Close
—

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 (T [P
save the file. The command for e Toa s ; ]
importing data from XML is :f e *-lm';*n;nnu D
located in the same Tools menu. s Propeites [ ID P T L DA S S e
ot myaamg plots @ datatese  Amport Gats Hom KM L PO GA T XML (o specic Sate)
Wiz = J
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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 e

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

l}“;

exo2@il =

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

3.2.2 Finding plots

Use the Find tool at the bottom of the Place Panel to search for a v Places
particular plot. Always use the unique plot ID rather than the plot = 3 zigz jf;
number, which will vary by region. {7 mw: 235
¥'Y §-ID*:53853
JI % 9. De: 58855 .
¥y 10-1D=: 51350
Type the plot ID#. If the ID# is present within the dataset, Google Earth N :
will scroll to and highlight the plot. i s ¢ ¢S
If the ID# is not present, the search field will be highlighted in red. | Y EE e e 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

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.

Erable Condyoler
Reverse Controls

4! Erable Vaaloation

& Uncge Lantn
Rk ES1 View [Tt Odd vels
» Scanch i)
* Places 5
4 My Maza X
Ex S v CitdARe
R Tompuiars fer Flagt L Srouita LA
40 Collerd Sppoat.
¢ XD NG s
el 7ad
” ~ —p—
& Google Earth Options | W M
X Veew Cacre Touwg | Navgaton | Genersl
FyJe
FlyTo Speed:  3,54%0 = o Fast
Mouse Wreel \
Speed: Sow Fast
Irwert mouse whed! 2000 drecion
Non-mouse Controfer Nevigation

@ Do not automatically tit whie 200ming
Auonatcaly Ut while 100080
Agwesatcaly St and enter ground level view
Gradually show the Eart sden roZaling of 2000609

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.
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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.

s
& Googe Earth \
fie Ede. View Tosh ésd  Hep

Seanth

e | mee | me

Gt Dwettione Hmbury
Vesars fw Srtarce Setesen teo sonts an e graund

¥ Placss

L6 My Macm

7 Mouse eagaton

!
o
o |
v
v §
o |
|
v 1
LAl BRI T T
il
v
o |
= 3
8
R
o |

Bl o+

» Lapuin Larth Galbory 1+

LAOOQUC eart!

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.

Fuler =

Lrw Path e

Measse the dotance between tvo ponts on the ground

Mag Lergth:
Ground Length et I
ety 170,20

¥ Mouze Nywgation

Site description
accessibility (distance km)

=10

Directions

| 0.45 km W from a logging ':5::I|
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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

¥ Search £ 5see @a & i ok w sin
Search

Gt Directions Hiktory

¥ Ploces

L My Places
4 ¥ &3 Temgorery Places
4 V&Y Cobect Eare
¢ VD ENG L
71§ 1.1De:62005
¢ ¥ 2.1De. 02
24 3-vezm
1Y 4-10=: 7%
41 § 5.10=:78405
¥ { &.m=. 77417
! 7-me723ss -
B
» Layan tarth Gallery 2 agery Dte 1073042
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

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.

Gy Leagle [ arth

There are two ways to export images as jpegs: A0 SR STl Y
Under the Edit menu, select Copy image. The jpeg = LL: :

f

image can then be pasted in a different program.

Lopyimaze L8 B T

Logy Ywnieeahzn Chieirttel

& Coogle Carth

Alternatively, you can save the image using the File e
menu. oo | o [

el .
Frat to Google Eath Camerarnty Foium Save image Crid«Ake%

View £ Gzogle Mag

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 )03]( garth
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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. & My Places Path Ctrl+ Shift+T
s Vi Temporary Places 2
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
bl = 5
@ i ;_ig:;g; Image Overlay Ctrl+Shift+ O
V] § 4-D#:758 Network Link
¥ ¥ 5-1D#:7840
¥ ¥ 6-D#: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 Overlay @l
Name: \WWF New Guinea Eco-regions
e |
Transparency: p
Clear | & Google Earth - M
—_— s B Desktop » - |+ Search Desktop el
Description \hé‘ Q—&‘l I e vpé l i I | ‘
Organize v New folder = -
s E
— -~ >4 "
Y Favorites *  Name Size Item type Date modified
B Desktop ‘@ WWF_new_guinea_... 57 KB GIF image 01/05/2014 14:3]
& Downloads (&) Service Desk 1KB InternetShortcut  01/05/2014 14:2
%3 Dropbox - li=| image,jpg 81 KB JPEGimage 01/05/2014 13:3,
=] 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 i Computer
@ Music A Bey, Adia (FOM)
[/ Pictures 4 Libraries
B videos
v 4| 1 | 3
File name: WWF_new_guinea_ecoregions_mz v [lmages ( *jpg *.bmp *tif “tga’ V]
[ Open ]VI [ Cancel ]
(o J[ cance ]
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Before adding the image, notice the green lines that will be used to control the image.

&9 Google Tanth

! > i
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.

& Gocye Lam

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

=

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).

o et A
!'- MR e Tee AN e
:."\0
:._r\.n
TS
There are two Pre
ways to save a Ry T

layer. Right click

LR L

on the layer and -

B EEE™

select Save Places 7o

As. Add a file 3 f—

. o LR

name in the -{ B
. 2 Bt X

dialogue box that ) is- e s

f

pops up and click
Save.

[

1® Larre

L il
Opem. ort Puer Oa &
e . o b Ay P e » »
B Boon Poin e ot

Alternatively, you can select Save under
Pt 40 b Lat ( vty Fonas
the File menu, and Save places as. Vo e e g
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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.

r

& Googe e

fae dmm Vs oo At ew

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.

T ——
[T Y-
-~ C s

= ' R
GO :\IL
arcam '

Lo Gone »

L’O ;8'&’
Ea rth E'—‘VZ‘V.'P‘E’

Selections from the Data Catalog
Popdar Tags

sl

cdd1at Click USGS under Popular tags.

Google s S Scroll to Deprecated

R Looding workspace.. Landsat 7 Annual

2 Greenest-Pixel TOA
Reflectance Composite.
Click Open in
Workspace.

iz product i3 deprscited Flease swich % the comesoonsng prodece

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 Eng e ®

« C & rapeseanhenginegoogleany =
Google A= itk 2epn
Looding worksgace .. Loom in D loveds 30 view amed
Earth Engne

Aame S Coisbey  Wertases

Liadsat 1 Ssrusl Grapmnst Flusd 104 Refle.. ©

Landsat 7 Arnus Greenest-Past TOAR

* Vsl zntean

1 buexd (Corgacale) @ 3 Sanchs (ROS)

gy €321 5 Dot bakt ionihet b | e i i

J

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
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.

r s L:-J"-1

) Sebu - Newt Generation

€« c 12700141 =

= OO0 & Salku

Unsaved geecy (1) v

Cubes -
Zwwct § cibe v

Sewncta cite
CoketiEarm |cotecEarm)

Measures

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 folder 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 - -1 é . & SN TN | . 3 ® s toge:
Fot v
Cotumns ¥
Dimensions
Y
3 A i Rows Y
>es A
» N over Grade Filter et
ol C
- L 33
o Ewvalnn L
3 Ewvelon :._)‘ You need 20 put at leas! poe level or measere an Coumns and Rews for 2 vald query
- Human mgact
- human impa L
=l Muman gact Year
¥ i ntalLsed Use
. 1
nAw_Land_Use
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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.

Comns ¥ | Go vya o |

Hows %
Fitee

Messuresloved  Foresd  Grassland  Settlement Other Land  Nocets Wetland Croplang

Plot_Coumt 8958 a2 296 7 = 75 2453
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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
III" 100% Bar chart
N el
There are numerous options for viewing Saiku data in chart mode. Y Multiple bar chart
oy Line
‘ Area
e
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
=»:-] 1 =-3] 150 150

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 Other Land M No dsta WetLand M Cropland

CENTRAL CHIMBU EAST NEW BRITAIN EAST SEPIK
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o Heat grid

{
EASTNEWBRITAIN | @ =) @ @ ° D

CENTRAL . 5] ® [ . .

Forest Grassiand S=ttiement Cther Land No data Wet Land Cropiand
Treemap Tree map
Forest Grassland Settlement

CENTRAL

CENTRAL

CHIMBL

CEMTRAL

CHIMBL

EAST NEW BRITAIN
-

EAST SEPIK

EAST NEW BR |

EAST SEPIK

Sunburst

EAST SEPIK

Forest Grassland Settlement

« Js
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- ®
i.l- L]
b Dot chart
L]
-
® Famt & Ooasiecc @ Settlement & Otheriana @ Moasta & Wetlans @ Crglane
&
.
w4
0=
0- L4
[P |
e
L]
- -
o
o4 . .
- L]
-
s N ) ] e
: 2 L 8-
CENTIA, SHIMEA | FATT HEW RRITAM FAST BREIN

Waterfall chart

w— datensdans B Fonn B eaiens B Betarcsent

AARS W

CAST MY BATIAN

= » W W W - o -

P Ovwiars B wdes B Asiied B S

Pie chart

Grassland

Forest

N

11.8%

36%

54.3%

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 Sauki’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
Sslectons for Category x
Search Pre-Filter an Server Clear Filte
Avalalie meTDes sd mangent
WA Grassland
Forest Settierment
No data Othver Land
Gogiend ] Vet 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 i

Filter

b Initial_Land_Use Q, &

Move Initially Forest to the column on the right

Selectons for Initial_Land_Use

Seacch PreFiller an Server

Clear File

AvaMbe merters aed mentary
Intally Graszlerd
[ntially Setilement
[nitially <

Inziolly Forast

Hieriand

Intially Wetiand
Initially Cropland
Na
w Unigue Niemes tema 7 Dagay L 3000
Sub totsls v
Click OK and view the results.
Columns ¥ Category o, &
Rows A Plot_Count &
Filter = Intial_Land_Use 0, &
MeasuresLevel VWetlLand Seftlement | Other Land Grassland Ferest | Cropland
Plot_Count 1] 80 11 232 18,774 1,042
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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.
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4.1.3 Saving and opening queries
N\
oc‘?
Qo X e
0 gé\ Qe\\ &
> NI o o &
QA & © & o ° N
o?/c\ & \)Q} QA Q& & Q‘c\ W L © & 0000 o‘)oo ~\§(? (‘?A QQQ \'0®
o> e& &> & & &€ & 2 sz;“ ¢\® 6;\0 N \’&& \@ & & & &
4 S N Q> RS N Q o o ¢ D D &
F ¢ @ & T RS
= & b | 8 | Q } 5 B K B
The main Saiku tool bar includes common function such as saving and opening queries.
Save query »
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 onIy I_a'. PNG_14_ Deforestation drivers - crepland.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 I_a'. PMNG_1& Logging 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 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
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4.1.4 Export options

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

~\~V(° (5$ QQ<<
06' (¢) 0(\'
& & (S
(=] Z|| v | EH B 8 0| Q L 2lE = K e

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

] » R 1 ~ b 2 ® 3 = 3
Cotenne. ¥ Mt_Coum @ P
Rows v [coowya e |[Eseemnn s | -
Fier o

Category Susteategery PMot_Court
Fyrest Fooes LANE serwewy) Fooess Lane W
Otrer Lant oecoowy) Forest Lang 7
095 Lun3 oazarwg Forest Lng "
Grens Land bacamng Tarest Land 2
Fret Lang oacarwg Poreat Lang -
Grasancid  Grews Larsd rensame g Goaas Lang 1
Omar Larz Secsrang Grass Lang L
Land use category plot counts by province (table mode)
= P i £ ¢ g | 0 s 3 m o L Mode:
Columns ¥ | RegunQ & | 3
—_— —_— Qote
Rows v | Categiy Q &
A—
Titter >
L
Exst EAST EASTERN MILNE
Category CENTRAL CHMSU REW SEPIK  HIGHLANDS ENGA  GULF  HELA  Jowvaks  MADANG  MANUS BAY
BRITAN
forest # 5 L2 10¢ € 1ws N a ] 131 s (7]
Grassiand 15 1 14 1 4 1 1 5 3 ]
Settlement 3 1 2 4 1 4 3 ! S
Othet Langd i : 1o
Wet Land ¢ 1 13 3 4
Cropland 18 [ E 16 12 18 3 ! 14 24 12 20
Land use category plot counts by province (charts mode)
W Forest Goaalarg @ Seaievan Overlang W Wet Lang Creslarg “
CENTRAL CHIMBU EAST NEW BRITAIN ol
s 0 ;g: - e oal
4% g 7% \‘
3 :: Q e M
TR —
e 4%
- b
L L)
vos
EAST SEPIK EASTERN HIGHLANDS ENGA Ses
12 0% 17 1% 128% ..
yan b a 114 ¢’
13% 1.8% ¢ *
L1 A -~
3% - m®T™ - -
061% o57% o
e TN .
GULF HELA Jiwaka
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Forest composition (pie chart)
Filter land use categroy to only display forest.

Analyzing data with Saiku Server

= | ’ & O 1 ¢ n O : 3 2] * (v Mode:
- - i
Columns ¥ | Cowpoyu & |
gt -
wows ¥ | Bedwwq ¢ |
Fimer S
W Low atttude tzvest on plaim ans tars Low atttuce tovest o aplenzs W Loeer mortame forest Mortane dovest I Dy sesicced dooew "
Loizend focesr [ Senal forest N Seamp foes I Severre N Wocdlang I Sas I Mangaee I Nortane cariterpus donent
Tast Plaramney I8 Sucalppten Flamiabes Batia Flamtes I Kiowp Plaslalne neop Flartaose Bl B Sasiatiin Ao Flarmme ol
W Terrinale Mastaticr Unzeterires Martatizn Bl Musber Plertatior i
Forest P
230%
tvo
e
wer
RS
0' -
™
o
£
Forest composition (bar chart)
B v » i % g u O R S SRR SR T Mode:
. !t
Coumes ~ | Calepyd’s |
Lpet w
Rows S ‘ Satrinsan 3§ &
Filter 7,
i
W rooe m
-
-
22 P
3
'
.o
wes
.o
o
l. *
-
e
3 3 8 % F F E E B X 5 8 F %3 3 31 %4 91 1 1 1% § 13 o
= 2 ¥ % 2 2 2 ) P 2 § R 3 3 i § &1 §& &
t 3 111y 32222 iilROROR
i s 1§ )¢ % * 223 521 %L 3
s - z » | - = e ¢ ¥ s '3 3
s & 1 ; . B F: =
3 § 3 . E Y
: 3 3 =
: -
A
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Fire occurrence over time

H » '» o % ¢ n o R R VR R S T Moge:
columns ¥ | Wumon_troact_Year & &
e ———————— e
Rows ¥ | Hures bpadt e & @
Fimer Y. o
L
Humas_dmpact Type 18 2000 J05 2008 M7 012 Jo1)
Fire | L] 3 1 ! 3 3
Composition of deforested land by region (table mode)
1= > F > g 0 : A & B 3 K@ y D B
Coumns ¥ [Fegnd & | -
Rows v [t leding o || Loy g -
Tier -
L
- etim L E:" EAST EASTERN ... oup MADANGS | MANus | MLRE | s | NEW HORTH
el lard_Use  Calegary CENTRAL ChmSU unn-‘/" SEPM  HIGHLANOE © Ga Gl Anea DANG  MaRUS BAY O FELAND  SOLOVONE
ntely Toresr Srassens 7 - 2 S e ' 3 1
Cettamare 1 1 ' 1 1 3
Otrer Lang \ '
WelLard '
Cropuns L] 4 . . 3 ] : e " 3 L) 1 ’ ]
Composition of deforested land by region (pie chart)
(=] » ’ o 4 g n * i 3 4 * Pl | i
Columns ¥ ‘5}'&:‘1.;— et
Rows v [(alaetien s | [Cemva e | Ik

Siner \< M
fiii

- ol
W o) S - Gaslang Inivaky Zorest - Samiamast B hitad; Sarest - O Lang Iritialy Forast = Wt Lang [ ivikely Sorest ~ Coglang wa
CENTRAL CHIMBU EAST NEW BRITAIN P

/
83%

aN
’ LR .

' W E T ron

.-

Treetrdp
. % Sutburet
1088
EAST SEPIK EASTERN HIGHLANDS ENGA S
>
PERLY
ey &% .
2%
7 1%
L
.
e
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Land use change classification uncertainty levels (table mode)

Analyzing data with Saiku Server

~ v » ib e @ 3 : A 3 = ’ P 3 e
= "
Columns ‘S@'CIWO'! e ks
Rows v ["AZJ.’.{ng A
fiter >
L
F o [ o c : F
crest Omer crep Other Omer {1 Other otier Crop Grana \Wet Land west
Lang Lane Lang Lang Lane Lwa Lang Wet Lans Leng Seftement Lang Lang bocemia Lang
ASIUTACY remanng Lecomng  MMMNNG DACOmNg  remaneg  (eMANNg  MComNg  remsnng Nm femanng  betaomng  pacomng quuq becsrming
Foreat Fores! Crep Cop Onmer Grase Grass Vet Lane Settemenl  Forewt Forent Crep
Wet Land Lane
Lang Lang Lot Land Lane Land Lang Leng Lang Lend
fane p 143 ] 3 09 1e ) ) " : : ”
vuw 15,462 1 1.422 [ 207 1538 2 87 2 124 83 13 a2 1,003
Land use change uncertainty levels (pie chart)
] [ i " . g n 3 L = ’ A v . %} 2
v [ &
c [scmoorae | et
Rows \ ¢ Accuracy 4 & l“
o the,
"ol
B talm e e
Forest Land remaining Forest Land Other Land becoming Forest Land Crop Land remaining Crop Land Y

e

3%

Other Land becoming Crop Land

129%

LS L

’

FPRT™ M

Other Land remaining Other Land

1%

L

S . )

I3

Grass Land remaining Grass Land

8.5%

-
.o
..

Treemap

Surturel
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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 file.f, (points, Iir'1es and polygons) can be o G e e e
converted from ESRI compatible shapefiles and other format to T ————
KMLs, which can be viewed in Google Earth or imported into Earth D — Ld Y 7 A
Engine via Google Fusion Tables. vy =] vb i") /% T
Layers &
Click on the vector icon in the left-hand panel to add a vector layer B % (% adm 0 GAuL
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
i El Bl Y 8 i
s EET R NEY:

y D @ >0 :

#JBRR &=

Right-click on the layer and select Save as.

§ | : L’ Zoom to Layer Extent
B % (7 G2014_201 Show in Overview
o Remove
L., Duplicate I
Set Layer CRS
Set Project CRS from Layer

Open Attribute Table

/ Toggle Editing r

Save Selection As...

Filter,

/1 Save vector layer as... m

OBV SNS

Select the KML Format Keyhale Markup Language [KML] -
. Save as Generic Mapping Toals [GMT] [3
format, which GenlS0N
H : GeoR55
can be viewed in PNG Geoconcept
Google Earth . Geography Markup Language [GML]
K . Encoding INTERLIS 1
while assessing INTERLIS 2
land use with CRS eo k:ur:l Language [KML )
apin
Collect Earth. — Mapinfo TAB M
Symbology export Mo symbology -
See sections Scale [ 1:50000 =)
6.1.1and 6.1.2

for guidance on
viewing KML files

in Google Earth
Engine. Mare Options >

Skip attribute creation
Add saved file to map
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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

DEERRE

Vector Raster Database
Manage and Install Plugins...

Click on the raster icon in the left-hand panel to

add a raster layer to your data frame in QGIS. @, Python Console

y / [j’ (&) CE P& Analyses ,
Under the Plugins menu, click on Manage and = lms @;’"““C”sm‘””
Install Plugins. % [ Land use dassification
' Bl % (- Papua New Guinea
L
L 5 % () Surrounding countries
@, -
et
£ Phagie | A1 £206)
®o o
-~ 2 al |-
B W Acarocy Assessrent (20 =
Search for and iAﬁnnmm U GEarthView
S Arra Nong wecter
install a plugin 5 GEarthView QGIS plugin displays the view and attributes (from
Y fin the selected layer) in Google Earth. GEarthView can also paste
. B Atrbute pante KML elements Tested on Windows, MacOSX and some Ubuntu
called GEarthView. - -Sai SR e Nt et < Mol et Bt
9% sutovace ,_;".:, 7+ JL b
;Ammmmmw 2 .g:?:“;’(’)
- Tags: guoghe Joogi mags googie earth, GEar thiiew
zx::pvmw More o homapsge  lrackesr code repository
:*m” Mathor: geodnnx ~
2 colcarss | | Avalable verson: 1.0.7 n QG5 Offias Phagn Repostory) iz
# Cloper ~ | upgradest | Instal phagn

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.

) BR 3 <« C”}’;”’»"n;}-mc Qe-n-ge=-0-
/) BRR & < ot B & % 50 RN

8 e

D oot
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Everything that
this visible in
QGIS as one
overlay.
Although
vector files can
also be
exported with
this tool,
importing
vectors as
KMLs enables
more flexibility
in visualization.

The resolution
of rasters will
vary based on
the scale of the
QGIS data
frame. This
30m resolution
raster is blurry
when exported
from at a
1:25,000,000
scale.

1:2,000,000
Scale in QGIS
when exported
with
GEarthView
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v Placas
7189 My Places
4 QD Temgonry Phce
60 UGisview
it/ mep A nuest:
s e o - 1257310

3

(& NS

> Layerns Earth Gallery

Processing geospatial data with QGIS
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1:200,000
Scale in QGIS
when exported
with
GEarthView
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Processing geospatial data with QGIS

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 boundarics

(vector)

Asea of inlerest boundaries
(vector)

Elevation (raster)

1 Processes

5.2.8
Format OS5V
for Collect

Earth

5206
Derive slope
and aspect

data

527
Add elevation,

slope and aspect
o wid

Outputs

Grid with coordimates, 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:
plot ID number, latitude, longitude, elevation, slope and aspect. 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.

Al - L 1D
¢ Sl ot ikl w30l | o C i e i G - | | 1 | K L
tD YCOORD XCOORD ELEVATION SLOPE ASPECT  ADM BOMECODE 12 MM l‘wmm Bio
b4 30632 -222 252 532 059 2932 Nocthern Provinee A Als 7 Subtropical Alluvial Vegetation AZs Alluvisl Vegetation
3 30633 -222 293 516 045 20.56 Naorthern Province 5V SVmp 1 Musina Mopane Bushveld SVmp Mopane Bioregion
Kl 30634 22.2 194 563 1.73 15343 Nocthern Pravince SV SVmp 2 Limpope Ridge Bushweld SVmp Mopane Bioregion
5 30635 222 9s 548 178 35751 Northern Provinge A2 AZa 7 Subtropical Alluvial Vegetatian Az Alluvial Vegetation
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5.4.1 Identify the spatial extent for the grid

<t of interest

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 Dmrband | et 2k x )
;C— + 5 nwm-mmur.

Giobal Administrative Areas

The coordiuate referance syutem i Mnitode, Jongiiude ond theWGSES 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.

lovwn  Beeem :
oo Pt g s o Vo v by LG 197 2087
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Processing geospatial data with QGIS

Naticral b ! )
¥ Desooten
Tt
In the left sidebar, click on —t
Metadata, the last option.
Sryword Wt
Datart et -
Check the spatial reference
. . w Alydtion
system of the layer. This will e
determine the units of o
measurement used for the v Meradsia
grid. 1
Tiow v Pormeat -
This layer for South Africa is in iceis b
WGS 84 datum with no DR N S i
projection specified. The grid '
created in WGS 84 will use AS4 Featurun, Deleia Pantaren, Chacge Alous Unioes. Add AltrSetes. Delste Alrtuses, Croante Souted e Past Access b
. . . Faatures ot . Change Sy e peal anaton
decimal degrees as its unit of f—
measurement. 1 leyer spete reteancs wywa ants
it i 16 411834 35 st ytan 32 w0333 13
Larpes Spnte Wafeieece Braem =
P it st SIS s =l
Load Shiw Sanw A Dufmtt Tantoew Dwiedt Stde Save Stple S
Lo | s bl o
—

’ 1) Ustivied - Nooaged = 2 B
Copy the spatial extent of the layer and paste it in ||t
Notepad.

| [amaxywax 32.9e5,-22,17%

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
'-.‘ a y
, p
{ _
. A e
y min =
B Condeare: || T | \[sce || 15,206,295 | /1[0 Rameter | 2fic
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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

H 7

In the main tool bar, click on Promct £t
Vector, Research Tools and M
Regular points.

~

x
&

ey

oox

=80

NeNs

Layer Settings Pugns  Vector | Raster Datshase MMQGIS Processng  Heb

National_boundaries

OpenStrest¥ap X 2y

< 5 ) i (3 A A |
% 4 snsyss Took » I ﬂ F P < BRCS I
| A

2 . By {0 Gecprocersing Toos b @ Pandom selection within subsets
®3% [\ Geomerry ook ’ |

Random points

= Management Tooks ¥

- Data . . Ragulst points
Vector gnd
Select by location

1l Polygon from layer extent

Refer to South Africa’s spatial extent, which you pasted in Notepad. Round the X min and Y min values

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

-

| Untitled - Notepad

|1

= @] =

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.

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

== Measure Line Crl+Shift+M
PE Measure Area  Ctrl+Shift+]
£, Measure Angle

Left click on a grid point
to start the line. Right

. click on an adjacent point
[ifeasure IDTF_ to finish the line.

|Seg.n'|ents Imeters] Measure the east-west
distance instead of the
north-south length. The
length of the line will be
displayed in the
Measurement window.

Volume II: Collect Earth User Manual for Windows OS



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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Processing geospatial data with QGIS

5.4.3 Reduce the grid layer to only the areas of interest

S2.6 537 528
Detiue dope Add efesution, Formt Oy

coortdinatis el mspeet Wepe and sspect for Ciliwer
1o grin daa to yrid Farth

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.

Z QIS 220 Nalmiera
Py B ow. iy Sotgy_ Wighs \Nich. Weskie, Dalsboms oIS pedcpund |t

DeBROA A 0S@Fe s RPLILR 6 - -
P/BRR AR>S0 “mAigxse B2

. &
% Forests-patch

81 SA_01a01_fine

IS 8088YNANS

@ml 16.20,31.18 || scae || 18,115,892 ;]@[!_n:? !rrx.-,-nml | 4
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Select Vector in the main tool bar, then
Geoprocessing Tools and Clip.

Raster Database MMQGIS Processing Help
OpenStreetMap
4 Analysis Tools

2P P K HER

7 Con hull)
7 Buffer(s)
' Intersect

@@ Union

P Symetrical difference

>
4
»
’
>
»

| Difference
P Dissolve
‘ Eliminate sliver polygons

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

/£ Clip

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.

MEHSIDID S

<

oé

uyu_,.-

i ﬁ}"ﬂ@‘f)i&me @ a-
| Y

el D B B T8 The

[ comaras: |

300,343 s | acvanans o (G0 e [ |2
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5.4.4 Add coordinates to the grid’s attributes table

mm w0
e of interest

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 = Sl
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.

g . | EP P 2SR
b |y o ug g

’a Check gecmatry validzy

(% Polygan centroids

W Delsunay tiengulstion

B Voronai Palygons
Simplify geometries
Densify geometries

5% Multipar: to singleoarts

37 Singiepants 1o mulbpart

|~ Polygonsto linas
1 Lines to polyguns
" BEdract modes
/. Export/Add geometry columns
Select the grid layer with points only in the area of Lt i '
. ; | SA_01x01_forest v
interest as the Input vector layer. Click OK.
Calculate using Layer CRS v
|| save to new shapefile

[ } Browse

[[] Add result to canvas

[' 0% ][OK]]Close’

(4 Attribute table - SA 0101 forest : Features totak 4606, fitered: 4606 = & )
— —_— e ——
78] )] (&) () (=] [w) (@) @) [2]| (=)[=)E)E)
) | woors | wooen | 2
0 225316 31, 160000 | -22. 340000
3 FETy B000| 2234000 =
2 231010 31100000 22.350000
3 0 IL1%008| 22350000
s 2015 31150000 22350000
. 23717 u:mi 22.360000
& mns 33,190000 | 22360000
7 23442 31200000 -22.370000
Once the process is complete, right click on the s bt sl R reo o
% 238405 31,250000 | 22.370000
layer and check the data attribute table. Confirm ry FErTe SLW00| 22970000
that the X (longitude), Y (latitude) coordinates u oo s R
13 25127 3:.210000; 22350000
have been added. pre 3m27 31,290000 | 22350000
14 %58 ixlim'dufi 22 400000
15 iy n.mou; +22.410000
% 240924 31.299000 22420000
17 242825 31250000 -22.420000
I 2483 31.300003 | 22.430000
19 2617 33,170000 | 22430000
= 23%18 31180000 -22.430000
1 244615 31192000 22.430000
2 244620 31,200000| 22.430000 =
- T ] 5]
| i Show M Festres | (=[m
\
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Processing geospatial data with QGIS

5.4.5 Acquire SRTM digital elevation data

525

Acquire SRTM

data

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.

-

COMR-CU SATMSOm B = (5 Sge | Calssoncanesals = & Nnwrioss »
«->C SAM.CSLCgIarong 2=
The CGIAR Consortium for Spatial Information (CGIAR-CS1)

N
Applying GeoSpatial Science

{or a Sustainable Future.,

STFTTM DOm DATABADE HOME smcLANMEY  eELr

o Wt s CGURCH 7 The global
e — dataset can be
© G Cheripte Bty downloaded
by region
— || Za et (West,

& 5T Dota Proces eng Met osalogy
* IRTHTAQ
o SRTH Quatty Asamesmaitt
{FOF Fiw . 256 Mo|
® Abourt SATM Wnsgery
& CIAY Laretuse agecs

Northeast and
Southeast) by
clicking on this

® oW 10 Searon for Dana?

» tlésiiner ol:::::-’w SHTM daln to 250m resckations far e snlire glote are -;:'u.::L:":_:xnmﬂ--v-s'r-!nh-wll“"-'-!"" é Ilnl: and th
¢ Comsact Un

UPDATE - VERSION 4: | ' NONY AVARABLE FROM THIS ST MAS SEER HINGRALE XN 2 entering the
GeoNaework Project: [XBoe, W5 AR CONTOERT THY 18 NOW THK WGREST GRALITY WETM BATAGT AVAIARE oy password

O CLIAR-LR Geametwurs Nodes
® GeoRetwors Rippart

listed beside

it.
Visitors Saem mere b
WSz w08 ™ rara el
Bl a2, 2% w14, 73) w7 602
s B2 R 5

SRTM v4.1 Polygon Extent 250 meters

Northeast

b Sl
v wmascsioe

West

- Wi
- — e

Southeast

- -

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 & Dusesis

()

x \i,“nl(n&hmm "
«

=

\Z34

1 stmucsiogiarorg/SELECTION/inputCoord asp
Applying GeoSpatial Science

for a Sustainable Future..

SRTM Data Selection Options
1. Select Sorver: I

® CORRLEIUEA I sarvesCheve (USA

| 2 Oatx seloction method: Nutipie Seecton I ® Erabie Viouse Drag I

VN rESLne OONg, A A0EA C4n Do Rescied Th eoud wil De Lanes 20 me Vag

Decrrw Degrees (€345 100 5)

tongtsde e [ ] mae [ | toogitude - num

attude -mim [ ] mae [ tattuge - min
s 14688 Latituge: 1637 The Xi €0
| Arente ABCH
|

-G LN

vy B8 WEA 20 e Balatied 810 Oe Tiewets DUQ8 WA 2000y Deacpd

¥ Dejrees Mautex Seceodu (e 3430 0ON 10033 20W

=S

vl -k

Bl chinese users: PUEARASSHNSRORBATR |

Kng's Calege (1) TelaBoence IUSA) ‘

e Coorgeaies

SE Of €52k e DEONgIg [D 1048 Tiked dres

0 OO [ = ~ O [ 0 =

0 O @ [eats] e 0 0 0 [

[ Cich harw 1o Bagn Search »»

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

[ 7 Qs 220-Vabmees - 44 grid 0101 W=
Proge= Tt Vew  laper Gettge Fugns  Wechor  Raver  Delsbase NMNOQGS  Procesang  Nelp
"“ﬂ 3 (R -"\"J‘f“,i*".ﬁ,“.?:;'ﬁ;‘,d. e &- - H-
0./ BERA “cmuntne BXO
Vo [ tl'am_s..n- ' =
X SA_D1x01 Sorest

'3‘ * .:,scm ton

ey « =
% ‘m

' SA_01x01_fane

°

e [ % satiosal_bousdaries
® |, .5 |
ol =
@ : ‘ P
%
%
- - A&
La

Lapere Bravee .

&‘&;ﬁ-=- 268,131 1 scme || 117,068,959 vf,‘"ﬁ‘.: Aarder | o= |01 )
. -
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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

D :: E}} :5:% r\ﬁ @rﬁRasbercalaﬂaw... p p ;a ;’;j <

M

e

Projections 4

: @ o i Conversion * I Gobe abgl ‘abcl  (abe
B ® & & L L

VQ e i Extraction v [® =

W Sieve
b+ near black
GdalTools settings & Fil nodata

£3 «"% SRTM SE 250m Miscellaneous »
% . SA_01x01_forest

(0}

. Proximity (Raster distance)
[, Grid (interpolation)
[~ DEM (Terrain models)

®  Forest_patch

. SA_01x01_fine

" oaeen am 4

[

[ . 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. Cutput file ktop/New_SA_grid/slope | |  Select...

% Band 1

4 ¥

Check the box for band and select 1 (there is only
one band in the SRTM data). Compute edges

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
C:Users/BEYA Desktop/Mew_SA_grid/slope - 111120.0 b 1
-of GTiff

(G

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.

Processing geospatial data with QGIS [[EENEEED

#

P

LTS

DEM (Terrain models)

Input file (DEM raster) | SRTM_SE_250m - Select...

Output file top/Mew_SA_grid/aspect Select. ..

® Band 1

4k

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)

[ 3 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.

o
Z OGS 2.20-Vaimie - 54 _gad D101

Progact ESt Wea Laww  Setiogr Pugrs  echr  Rat

) v » Batioasl haondeny
x ' e
- ) SRTM_SE_ZSon
- SA_01x03_forent
‘ focest_patch
3 bl
#
a
e
@
¥

1N

Lapws B vevenr

1 cwelt) remaroet B | Coordents

Dwiabass

s

|
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Processing geospatial data with QGIS

5.4.7 Add elevation, slope and aspect data to the grid

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 and aspect data into the main forest grid file, which
already contains the point coordinates.

In QGIS, click on Manage and Install Plugins. Search for and install a plugin called Point sampling tool.

Layers
In the QGIS table of contents, check‘the boxes Er-[ ] G mational boundaries
for the relevant layers only. Start with the SRTM B spect
elevation layer and the fine 0.01 degree grid over 5 = slope

[+

forest areas. 2 [3 * % SRTM SE 250m i

' ' SA_D1xD1_forest
2 Forest_patch
) gadm2

=

@ 6

/2 QGIS 2.2.0-Valmiera - SA_grid_01x01

Under the Plugins
menu, click on
Analyses and Point
sampling tool.

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

ﬁ 7 =] [ [5» ¥ Manage and Install Plugins...
— o S »_.:§ . Python Console
= =

. . . r,i{; Point Sampling Tool M1
Use point sampling tool to add elevation to the

i i General i
grld file. Fields | About |
Layer containing sampling points:

. . . . SA_01x01_forest -
Select the fine forest grid as the layer containing Loy it e o get vales fom:

sam pl | ng po l nts . SA_01x01 _forest: ID (source point)
SA_01x01 forest: XCOORD (source point)
SA_01x01_forest: YCOORD (source point)
SRTM_SE_250rm : Band 1 (raster)

Select the SRTM elevation data, band 1 raster.

Qutput point vector layer:

|C:ﬂ..lserszEYAIDesktopﬂ\lew_SAjridfh‘npjlev_Olel.shp ] [ Browse ]
Specify the output location and file name. X| Add created layer to the TOC
Check the box to load the resulting layer once SEEs
glay Complete the input fislds and press OK.... Close

the process is complete.

Click OK.
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Processing geospatial data with QGIS

The resulting shapefile contains the elevation at each point.

2 Antribute table - tep_eley_01+01 = Festures totak 4606, Gitered: 4606,

) EEERER R EEED

£ QGIS 2.20-Valiers - 54_gid 001 =M= 25 o

Project Edt Vew Layer Settrgs Phgns Vector R = = !
BEERBRIR 4H0O¢ 1~
J BSOS &Ge

= FPEFEFErFEFFFEC T

8088 INANS & [

| Scole || 1:5,115.390 v | V|[% Render | rosianns

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 220-Valmiera - S4_gnd 01401

e M B Ty

Define current projection

i mirnbules by locaton

DEBBEBEEB
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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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Processing geospatial data with QGIS

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.

'/_ QIS 2.20-Vakriess - 34 ynd D10L = B

Propcr B0t Vew Laper fetinge Pugre  Yeoor R Databese MMOGIS  Fracssng  HeD
TEBROR AQSALRRPLALSR 8- RN-GEEE=-D 5 » HY
J B RR R "SR EETEY B

rorwr #x

& tmp_elew_010d1 Ep—— g
Gl tmp_sts_S1ad1 T e e o :

" tmp_isp_01x01 - iim =1 i Nir } — 1
0% sA ona forest . 7118 S]] %) %3] |8)1%) )| 8 I 2

| -

{8 7] ;" o2 | om | woos | woom | mmms | e | e
tmp_jom3 ° 2316 L6900 21390000 22400000 1177 FEYSa
SN SA 00 forest \ - 1T 31.380000 22 300t 22300000 0.8 &80
& Foeest_gotch 2 331010 31.330000 -32. 330000 23200000 045178 03048
- : '””"':-m 3 ETTTH 31130000 3733000 3262000 | [XT 0,000

I . EIUT) 71190000 -22.350000| 21700000 | 0.7 n0Ne 2
i e AR e, e

[ ﬁn‘ﬁ'&@:’z‘t\n"tﬁ »

T e ey S,
DA

B coodrane: 679,337 S
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5.4.8

Processing geospatial data with QGIS

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:

plot ID number

latitude (y coordinate)
longitude (x coordinate)
elevation

slope

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:

ADM1_NAME (province name)
BIOMECODE

Type

Forest Type

Forest Group

Bio Region

The final shapefile produced is comprised of six separate files.

[ =B g
QQ ( I » New_SA_grid v I 4y | , Search New_SA_grid 0 [
File Edit View Tools Help
Organize v Open » Print Bumn  » =~ [ @
P Favorites *  Name : Date modific *
|| SA_ULXUL_torest.cpg U3/UD/2UL4 |
B Desktop SA_ 01,01 forest.dbf 03/06/2014 1
& Downloads || SA_01x01 forest.prj 03/06/2014 1
f‘z Bropbox || SA_01x01_forest.qpj 03/06/20141
o RecentBlaces [ SA0101 forest.shp 03/06/2014 1
| SA_01x01_forest.shx 03/06/2014 1| =
Open the DBF file in Libre Office or @ Libraries ] SA.0101. forest.elv_slp_asp.cpg 07/06/2014 1]
Microsoft Word. *] Documents | | 15} 5A 01,01 forest_elv.slp_asp.dbf 07/06/20141] |
{’ Music || SA_01401_forest_elv_slp_asp.prj 07/06/2014 1
Bictures || SA_01x01_forest_elv._slp_asp.qpi 07/06/2014 1
Videos [ SA.0101 forest.elv. slp_asp.shp 07/06/2014 1
M Compiter | SA_01x01_forest_elv_slp_asp.shx 07/06/2014 1
S / SA_grid_01x01.qgs 07/06/2014 1
&, ospisk (©) || SA_grid 01:01.qgs~ 03/06/20141
SR feocomp (e ] slope 04/06/2014 ¢
=k fo,(\higfile?) (8 =] slope.aux.xml 07/06/2014 1
JUEACEMURY || 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 dT wJJi= SA_poinis_conwciad. ooy - Microsch Bel TOoTEs
Home neent Page Layout Formutad Ow» Veview ew =] 0 = o O
Al - LD
s Tkl i 1334 o st e 3 it G W [ 1 | x| L
D YOOORD XCOORD ELEVATION SLOPE ASPECT ADM. FOMECOOE Tme Fﬂmm Fmﬁw B0 on

3 s0e: 222 292 532 059 2932 Northern Proviecs AL AZa T Subtropical Alluvial Vegetation
] 30633 222 293 516 045 3056 Northern Province SV SVmp 1 Musina Mopane Busheeld
4 30632 222 294 S69 173 15343 Northern Proviece SV Ve 2 Limpope Ridge Bushveld

Als Alluvial Yegeiation
SVmp Mopane Bioregion
Wep Mopane Bioregion
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Processing geospatial data with QGIS

Move the csv to the survey files folder within the Collect Earth folder.

4 e
| =i
@l\_)‘.‘ « Collect Emth So... » warvey files » - ";“ esTeh nurvy »
File Edt View Tooly Help
Crganize » i] Open ~ Print £-mmi Bum » - 1 ®
¢ Favodtes °,  Documents library e Yaiass
B Desktop ey file
& Dowrndoads
o3 i Regon_grid
% Deopbec
Biome_grd
Lo Recert Places
4 Dasteict_grid
b earthFin
g L=
AT B SA 0100 bormt_eh_slp_atp 2w
+ Documents
N Mt € beloontaml
\
» " L collectEanthCubesaml fme
P
i Pictuwes bnl_termplate. freet
H videer
= plecermarkidm.aml
g 54_Hlevaticn oy
& Computer ‘5‘ .
& osisk 354 _points_comected.cov
e TH3 Armathole 05005, cov
* feocomp (\\hgt
2* fo (\hqhile2) {
FAD BMU RED
% Network -
v 54 0101 forest_elv_sip_aspcsv
'.‘il M Crosoft BEocel Canwne Separated Values file

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

'9 Goog'e Larth RSy
File Ede Viem Tooli Add  Help |
’SRAI;;\ D gl O &L & = - Syn in ‘
» Places

- Wy e .

* V&3 Tonposary Places
* &Y Cotect [ash Data
» 7 D seuth Meca Land Uss s

NALANAVU O SNV CN SN O SN SO
O S Sl P S i e S S e v
EEMEESREECEEE SR YRR s WL N

B cleilm’ oL s Coogle

» Loyors Earth Galery
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Processing geospatial data with QGIS

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

5 Google Eath
';Hl Edt | View Teok Add  Hep

> Suasch i s o35« 04 & B -

| v Places
a9 My Maces
4 V45 Tempermy Places
» 189 Collect Eartm Data
» Vg SoashAfnca: Land Mae sirisy

IDe : 229316
De ; 29018
3-ID=:231010
4-1De: 231002
5-1D=; 339
6 - ID=: 232717
Y

B

Ds : 232715
E-ID=: 234420
5-1De: 234428
10~ ID= : 154425
11 - IDe - 230006
2-1D%: %120
13- D=-236170 ‘ Messure e dstance betwesn two comis on the ground
18 -Dw 2?

15-10=: 20050
16 - 1D - 41229
17 - 108 - 20294
B-ID=- 20s
D - 242930
-10= - J461)
D= - 244613
2~ 10w U619

B sisle

| b Layors Larth Galery 1)

"2l

R L R L R R R L R R RN R R R

|
!
!
!
!
|
!
!
!
!
|
| BV
!
!
!
|
!
!
|
i
!
!

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 | \iameters

Inches
Feet
Yards
Miles
Mautical Miles 1
Smoots

Mouse Mavigation

Arczeconds
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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 oped DA IMBOFUERpOFL 3| Export data to CSV —
of which CED file is visible in Collect Earth, the e T e B n T T or infororets data

. . . pe - . pperator interprets data.
Fusion Table option exports the entire country’s Plea| Properties Export to 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

Cannect apps to Drve

Type Fusion Tables in the Sulict sy osion eaties
search field. Click +Connect

Fusion Tables (experimental
to add the app to your FORC TS (tparienun }
Google Drive. anwe

Drive
cwan |+
. . Faid E b P
Select Fusion Table in your updated Google = &
Drive Create menu. B coreem
'_‘ Fresectzho
B cposhoc
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Import new lablke
g Fram this computar Chogee Fi | CEDexpon_ 057014 oy
Sezarator character '® Comma O Tab © Colen ) Other

{ m Google Spreodsheets 5

x Character encodng 0P8 =
Browse for the Fusion Croate amgty tadle

. Y '._1‘ ‘f:hbl sresdathasts Suttated loaf Sas ( Cay Swy, ot Inf)

Table file exported from o Keybom Meriap Lanmpe Miwe (i) Lo rors

Collect Earth. Click Next.

Oy samrch putéic data tables

New to Fusion Tables? Caeat “

Tatce 3 peek! Slgy wath a dats st or Ly 2 tonp

Impon new 1atie

Column namas ae 0 ow 1 -
1 Id locart.,, tocatl.. Jocat..  _loca..,  oper. land ... _leed..
2 WU 2] W2 264 <Poun» anazay forest 1
<O
. 3 3392 EPS 268 U104 “Pom» shistey forest
Preview the table <cox
. 4 EE k) EPS . 25 <Fonts L L 1
preview. = < PR '
(] 33395 EPS 18112 268 <Poan> sdisbey forest 1
<coar
(] 36108 EPS 14144 286 <Foint» adigay  forst 1
<coar
—_——u—= .
Nanee betes e Seadet ram w il b grarent
New to Fusion Tables? Cancw =, u
Take 2 paak! Play stn 3 dota 201 or try 2 tutoral
impor new abie
Table name CECmxport_Fusion 02052014
Allow export @ !
Click Finish. Anritute data 1o .
Anribution page Fnk
Descziption Irpozzed at Fri May 02 03304137 EDT 2014 from
TEDexpors Fusion CT023014.czav

o wcargie i o] you S 3 revaranat sboud Sou tathe n 5 yeer?

New to Fusion Tables? Cameat e - |
Take 2 pouk Elay wih 2 Gala et o Uy astenal
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Fusion Tables can be viewed in a tabular format, as a series of cards...

ColieciEarth_PNG_FusianTable! n
Fie: E21 Tzeh Het Rows s | H|Cw v My | Saveey wom! i
_scation_kmi opeeatee el _sas_campury land_tae Toctdt e categ... el use wateo)
wenar EPSGIIN Al 11106 A MuAsit: oot I ne Qtnll
TR EPBQIM 4 I e Lactes Sange  brest | o= Fliskl
0 EFSOAIM 34 B on Lades Semge  croplorst 2 e Lol
106480 ERGG4NN - A48 51| CollectEarth_PNG_FusionTable1 n

Fie E21 Izghs ey

m rPSG I 50 "t

10T CRRGAIN AW 3
-
ot P81 o
locatioe -
locaten_x: £
ey L a1y - focathan y 15134 focatian_y 158 204

JJosathen i

Jocathon e & 200000152 M0 0
aperate: Lyono Gaege

Tond_uwe_canmgony. (s Tod_wes_caowgocy Sevel
_banid_uwe_tammgeory claw 3 _bwnil_wwe_catmgory clam: |
aad ‘n- camyory uunu:y ne lead um catwgocy sccimacy: s

fund use ssboategary: Ollo lmerdd use subcatepery; Flis L
hanel_awe_sebcategory (l-u lemdd_use sabcatepery cleax |
Wd_ase_seboalegory _oscceracy e Toed_uso_saboabpary oocuiocy. tus
Ma0_ush_veboategady_your_of_chenpe e 0_umh_wabtabe g of_ihange

i _use_waledlembon oo Co_patine Toend_usd_ wabed vimbady: Yom_af 0000 Wit _be_phisviend
h--l ase_webiliion_clow il _uwe_sabsdivigion_ches: O

'

Twedd_ase_wabdienion_aceuacy: i Tod_aw nmmm TIaCY. e
he_scoemibiley: i _scomaibiiey: |

sie scoemibiley class e uu-mln_:ln. i

W bearing: v buaring: HE

siha_Lwaring cless s _tuating clase 2
M_Gvections: Alasl W_Giuctons NE o M gt 1h oot pexton
TOROJ NPy _road_otomeint 0l TORO MY (0] _otonmveas «
WRORraply _raed_coversge i WPOgIephy_tom]_ciwwiage A4
wpoginghy_river_sfemant vt WPogIaghy_river slemene vt
topoginghy_chvet_covwing togography_rver_covminge:
wpograghy Noaw_ ehen i wpograghy hoaw slenens haus

topograghy houss sovernsge ne

... in charts

ColleciEarth_PNG_FusionTatile? u
fzshs Hety (= &= U . I Teny b Chant » .
u Tha Miers sapted. Servmangnd by mgat xoned by Crent w 29379 raws
U Configure categorical chant g ippeeanes n
Leargory n
o »
- | BT

Sumnaiize daa? 4

Vafuss ’
lope

* aen
o "

rex e o e
o'l _uwe _cepay_tless

™ e ~3 "w

S - i I

| o _ — —_—
P

" ) . V*'

‘ Seet by e ,l.(:lk_&b - hk w‘ # p. e
e 3 3

o Gt - = L2 o o i"; &
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... orinamap. This last option is useful for quickly reviewing spatial data that will be used in Earth Engine.

ColieciEarth_PNG_FusanTable1
Fie: G2 T30 e ¢ Mgt .
———— 29777 e
Caonfigurs map
[y
Lotaten whas ovd - ‘.-A % é 3
« = .
2 A =T %
L M B i@ @ e -y
e 0 SR . iy
===t e @
J Papua N!‘ r
e o o Guinea © ",-
@ - = =me
= o ., ° o
“ ° o0 )
@
% & o bl ¥ 2"
2.0 e
° o
- o ° 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

B o feseen IAKS ¥
other sources can also be L ZERT B tpaiTwaosgieced =
imported into Fusion Tables
P central_fusion_20140626_v3 =3
(and later imported into Earth | -
Engine). If the data does not Fie Bt o' ol ; 't g
properly geocode, the data = e
may be poorly positioned or a
message may appear A ) A b x AU on f mapping aga:
regarding the lack of a
location column.
Fils Ed¢ Yools Hel = Rows 1 « : v .
. . . . . No Siters apohied
To indicate which column contains the location data, n
. * 4 100cf1Es B W
return to the Rows tab, click on the header or the column
id location srs  location x  location y  location kml  »  operaty

that contains location data and select Change.

Change -

129957 EFSG 432% 148 52

Type

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

Locaton 3
Twa column locaticn
Laituca

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.

central_fusion_20140626_v4

482 Altréuton

The data can be filtered by...

e Land use category to filter out points that ool o s B il v g
are not assigned to one of the six land use m 15 P e
categories ’ AV

e Land use category accuracy to filter out the ol by xtv e e o
false values (where the operator was attuds || FRmRNI o

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 =3 To access the table in Earth
Engine, the table must be
e publically available. Click on
File Edt Tools Help Rows 1~ H v 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 sattings Sharing settings

fi 10 share (ol accassitle by coilabeoters

Wisibility options:

™M 3‘ n D < Public on the web _ . .
N Anyone on the Internet can find and access. No sign-in reguired.

Yho has acces

Anyone with the link

® =
N == Anyone who has the link can access. No sign-in required.

8 Poiwste - Dty you £a0 s5e954 =
Specific people

e o o .
Jovct Carth (rev! “=* Shared with specific people.
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[ |sziniml:
-’.an{k Exth frgine » | I central fusion 20140626 . % =
€« C & hnps/ www.google.com/fusiontables/dats?tdes 1ol Lr0SugnZVae y1ELged L2 Kiarsyl 2
shecieatnyral can ~
- central_fusion_20140626_v4
Once the file is oot ol e At 87 (0136 PO 2014 o i, 2501 6963844 u
classified as public,
you will need the | Fe Edit Tools Helo Row I} Gt ¥ Masp of fatitude « .
table ID to importit | e weut |35 10w
into Earth Engine. Naw table “
Click on File and Open
. R -
select About this s ™I
tabIe 1Aske a copy ﬁ T —
' | Abaut this table +
Merge

Find 3 1abla 10 marge with
Crasta wew
Impont more mws

Downlood

83314 Cozpa: Vaz daie 32014 0MMNPA. Coage 20 bW bl  TormraofLinm

Aot Hae el

e T Ny ITI0%

Vikiny wel inake  Fucie

s a2
Ichecing vy Lipws  Liace Chen 0 a4
[Lo—— et ot S A0 K7 O 0 30 DT 0N e mven_viowy_T1G0Y o o

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 d
imported into Google gl From this computer Choose Fite | PNG_admd ki
Fusion Tables and later
used in Earth Engine.
The process is the same
as the one for CSVs.

m Gocq-‘a Sueadsheeta You cax opied aprestuhests Sebnded test Mea /. cav. v, 0

ard Weyhale Markup Language fes (hot)  Learn mare

Creste emply tabis

(Shapefiles can be
converted to KMLs in
QGIS.)

O search publc data tables

B PG o - Googe Furs: % (A Gigle burh e %

-~ C | 8 hipa//wwav.google.comyfuslantables ataTdocd» 1yO_LAMM_QiGIghenTQITIHNDY 2 |
SERTTANTT G el com -
PNG_admd [ e |

Vector data that may facilitate FiiER Tuh A | RETEFHSETE tindsee-B

land use classification or help EERY - st -t
delineate the area of interest can Configure map ﬂ
be imported into Google Earth S——
Engine as a Fusion Table. Louncn Hamas e, e

* Feature map

Change tewters shyles..

Chenge min wndew

¥ Haatm S
od - S
-
B304 Desgls MopCate 300 0ai i) - Thvm sl |
o e e - - . e hilily
B PNG_admi - Gosgle Fus: » |2 Googh frmnEngne =
— c '8 hnp;A WW\\'QOOQ‘é.COm fu tables/data 'docid = 1yRO_LAMM_QiGigheonTQ7FrH ‘..‘x'él-'x '_u_-",v»-A',- frowsid=1 = |

Cotecaoam (yret 020 -

| PNG_adm0 =3

s 4l 3ot M

| =
File Ede Tools MHalp Rowst1~ [HfCwm ® Map of gooemstry .

! m MNe iters appied Swenst
! U R I & T N
. descripGan  name  STATUS DISP_AREA ADMO_CODE  ADMO_NAME STRO_YEAR EXPO_YEAR Shope_Leng Shape Area geametey

ember State  NO 392 Papus New Gumes 1000 J000 162 61865371100 37 20559005760 MAL
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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
is available at =
earthengine.google.org. Go 'S.IC [ & | et feodbeck:  tage e
However, trusted users

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

4 C & nttoay/fearthengine.googleorg ¢

e e Bata Cammlng  Wahaams

vige together (e wattls satefde magery — tribams of sciertfc Eaeth Engmn Accass
2 51 yoors

¥ & avadatie orine wih tools o

Deseiop. accone and mun shgorttvma on the il Eath

SUCRML 0] Astions 1O

telect chwmges. map tends and quentsy tlererces o the Earty s sufacs Engaw Quls v dl g Cooghe's perdiel

Under Earth Englne ACCQSS, detecting Oeferectanion. Clasaitang 1and Caver. esamating \wast S0mass and Canen w

Tz (e wodd s nedess s

" pncenrieg patiom

ACCE s cunently aalatk 33 &
click on Let us know. Gatery etvw Or wok e Oa Cotaiogto. V8 90 0 0l gmpt g inle. Nyt o
Cotimo Rateies (30ch a0 data OOWela® we (sticisd 1o TRoested i Sevalopng 3n the Eaeh Eagee platioom

on ledd by O Namhew tanaen ot the Uswersty of Mantand, we v

. o thanks (o

sk 4 fe F N paaes and e Oeige e

apeT e

= ‘,"'g\

[ Earth Engine drtwreat For %

& C B hups//docs.google.com

Complete and submit the necessary form
GO~ ,:3le to be granted tester privileges. The

approval can take days or weeks.
Earth Engine Interest Form

SNy Beadatie a5 3 bmited rofeade 10 2 amal yrow of pannars

B e sesil o eciimin g ot e i i o4 Eanh Engie Once you receive your login details via
Patm pRaae \

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

Gmail address

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

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

datasets you woekd e 1o use, and what algoress you would ks 1© apgly 1o the

datusats
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6.3 Collect Earth data as training sites for a supervised classification

6.3.1 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.

/ Q]GW|mhw » \7 .

€+ C é'h;mL".-'mhénginegoogle.org/‘v‘sc-'c.p-.»;:

Google  [femnnen come

IEATISED

RASTERS
Landsat TOA Percentie Compodie

Earth Engine

Doca

CLASS
GooCover 2009
MCO1201-1 IGBP
Asiele hea= MCD12G1.2 UMD
MCD12Q3-5 LAWAR
MCD12Q9-4 NFP
MCO12Q3-5FFT

LD RASTERS

AdT datn  Add comgutanon

vicions
Fusion Tabe
Hang-drawn points and polygons

Earth Engine

Paste the ID of the Fusion Table s X
and Load the table. (Delete any i RC Fusion Tabe
extra tabs or spaces.) -

oo [
—

Fusion Table cenfral_fusion_20140626_v4

Tutde ©

Select Land use category as the Class YA O9vgrZVaseCH
Column and click Load the classes.
Assign each class to a separate clas _.,,_,,,_m_‘..,. 2t m
and Save these settings. A
10 Untitted Class 1 ~
20 Unfitled Class 2 ~
0 Untitied Class 1 ~
40 —
50 -
60 I Untitied Class 1
¥ Untithed Class 2
Save m Cancel 1} M Untitiad Class 3
Add new clazs

=i
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Earth Engine
Data +
Fusico Toble: contral_fuson 20140625 ®
Once the table has been loaded and the classes Ast s Ad computaion
assigned, modify the title and color of each class to Classes +
reflect the land use categories in the fusion table. .Z:“
Click on the name or color of the class to change B Gesaland
each W Suttieomm
. B Cxnae lana
NEEEE ]t

B o

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

Frsnon Tate: contiz_lison_20 MRS
Fusios Toby mrg_san Amt

Use 0 Cinsficaloo . Trwesg +

;;;sm-m,nuu

Plen ddase B33V 4 SN Susgin 100 et T T
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6.3.2 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-

arth Engine Manoage workspace = Homse

ap— S -

pixel image. A
Fusion Table cential fusion 20140626 W ®
Click on the search field and type FURIH Tabies tiop iy Ry o] .
the exact title of the layer or Landsat & Annvaf Grognest Pixel TOA Refle... € | . icat 8 Annual Greenest-Pixel TOA R
enter a keyword such as i g T
“greenest”. Select the 3

appropriate layer from the
updated list of search results.

Indicate that the classification
will be used as an input. ®/ 1 band (Grayscale } pands (RGS
Jump to date 31 December 2013 e
to draw upon a complete : : 1
calendar year’s worth of greenest B @i O P
pixel data. it acc i 1

Save these settings. Bkl o~ & ¢+ 8

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

Detn \L 4 3 ) e
o 1 » -
. e |

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

- - —
2 Geogke ExthEngen
«$+C B carthengine.gooale.on =
Go Slc ELE

Vanew writasacs
‘I
: U = -'.p.
AMODAEW Lared Wamer Mase Owrrvad froem @ MODALY Land Wil Dertsed from M
: AWITTARG O

EREy - @

PPN /

6.3.3 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.

Data
Fusion Table central_fumon_ 20140626 v

Fusion Table imp_adm kel

and  Mask Manipulation

LE Ap Mas

o "™ Per.Pixel Math

& Natlan BEE
Click on Add computation and select Expression. :

Analysis: Neighborhood

Somolul)
VADDOWw
m TC,'JI“
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_qa 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.

C

Fusion Table tmp_adm_km

puted loyer: Exp

Fusion Table central_fusion 20140626 &

Return to the computation menu and

Landeat B Annual Greenast

MOD&AW Land Yater Masx Demved from MOOK

Poal T

Marage WOrkspace «

Computed iaver. Expression
@

y Use n classhication s rout
A Reflactan : -

1. Custom Exprassion

nages. imgl  MODSIY Land V7
v vat ¢ 31 J
| e age
e 3
Expressinn | 1-img1
[
C
. 4

select Apply mask.

Classes

Analysis

SMpted Loy
MODMAW Lana

Landsat § Acsrual Greenest Po

o

m Tesrain

able: tmp_adm_kmé

Exprasiion
Water Mask Deswed from WO

xel TOA Refectan

Genaral

¢ Mask Manipulation

Aociy Mush

" Par Pinal Math

hreshoxt

Heightorhood

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

Computed layer Apply Mask
Use o classication a3 Input

1. Apply Mask
Image

Landsat 8 Annual Greene... ~ 2 (13) »

asr Raster «

Raste Computed layer: Expres r 201~

« Visualizstion

! band (Geayscale) * 3 bands [RGB
as - 86 - 8e -
Range 8
Mn Full ~
® Ga 1
Max Stretch
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The resulting layer is a Landsat 8 image of 13 bands covering land only.

-"v . . ) . |
2 k Mag dats EIT14 DOAMFE Jeagle V‘;:n--n; ! ";vu: Use

6.3.4 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
mask again. The primary input will be the recently Image: | Computed layer: Appiy ... ~ | & (13) ~
computed Landsat 8 image covering land only. Click on

the dropdown box beside Mask and select Draw polygon.

1. Apply Mask

Mask: Raster =

Raster: Raster
Draw Rectangle
Add step  Rer Draw Polygon.._.

» Visualization

E m Cancel

]
*

If the boundaries erexied laver Aggly Mash
of the area of
interest are not 1. Appy Uhash

entirely clear, use
supplementary
data to guide the

process of
outlining the area [ = ] o= ]
of interest. "
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The resulting layer _
is a Landsat 8 Ihyapuin
image of 13 bands :
covering land in B
the area of L = o:'fn':v T
interest. Running
a classification on a
smaller area will
reduce the
processing time Do
and it may improve
the classification Arafig 5
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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6.3.5 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 « Uit dlassmcation s TR GRS
TaplE 1. Apply Mask 13 ewids
1c41Lr0%9ugnZVae6CH Laad table
Image Comgputed ayer Apply M... = g (13 -
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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6.3.6 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 w4
Fusion Tadle: tmp_adm_kmi
i Model, trained Jul 9, 2014 at 11:42am (89 2%)
I PNG land
¢ Landsat 8 with water mask
¢ Ioverted mask
i Landsat 8 Annual Greenest-Pucel TOA Reflectan .
¢ MOD44W Land Water Mask Derned from 100!

RN OR 8+

Adddata  Add computation

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

Analysis:  Train a classifier =

Clanaiter Roscation (m,

Random Forests « 30

Traln channifier and display 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 ~

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 @ &
i  Jul 7 0!
i Wodel; trained Jul 9, 203 at 10:3om C\ Mode! trained Jul 9, 2014 at 10-58am
: PNG Land ®
X Training model...
¢ Landsat 8 with water mask 1]
¢ Inverted water mask @
]
D
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6.3.7 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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6.3.8 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. centrsl fusion_20140625 v @
Fusion Tatda tme_adm_lonl @
| Modeh ralnnd 012, 2014 12000 8. @) o) yained N9, 2014 al 11428
| PNG @ng @
Ovaral vabdey: 89,
| Landsat § weth water mask @ A%
& ¥ty Forest  Cropland Grassland Seitlement Oeher tand  Welland
- 8 Fonst 190 SRt 218% 1 0% M 1249%
Landsat 8 Aonual Greaness Pixsl TOARefect @0 Cropland AT 481% 10 U% 0% o% 0
MODIAW Land Watar Mask Dord from MO . &5 M Gassand ¥/ 1970% A)%w &2 1% 1% ™ 2N
W Serisowant (1 BEET% ” 0% nns o (L%
W Othar land ! 4206% SRR TP LN U 285N 14294
W Wesland M OMO% 283% 2% (138 on 578%%
Canost L IR 2

Earth Engine
Download raster Cancel
Raster: Model, trained Jul 9, 2014 at
11:42am
Enter your preferred format, projection and Reci
. . . on: Vi s
resolution before clicking Download. d i
Format: GeoTIFF (Raw) ~
Bands: classification -
Projection: WGS84 ~
Resolution (m): 500
Download
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6.3.9 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 v
Save now ]
Data +
Fusion Table: central_fusion_20140626_v4 V) Restore saved workspace
Fusion Table: tmp_adm_kml 0 Clear workspace

: Model, trained Jul 9, 2014 at 11:42am (89.2%) Import/export. ..

© 0

: PNG land

Share workspace. ..

: Landsat 8 with water mask

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
' Add
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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

" Add acronyms

¥ Add link to Collect Earth website
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