Implementing and using an open source
~ farm survey and mapplng system

Tongata pu

<>
THE UNIVERSITY OF L%\gl
SYDNEY _~
AGIAR

P THE UNIVERSITY OF § n s Pacific
WESTERN (€5 X ' P I | it () Sty

28 4 4 y ;«lew ZEALAND :-‘f_—/‘. Communauté
%’ AUSTRALIA CRZRSES THE UNIVERSITY OF THE RS %7 du Padfique

SOUTH PACIFIC




GOVERNMENT OF TONGA

MINISTRY OF AGRICULTURE & FOOD, FORESTS AND FISHERIES

OLD METHOD

1. Paper based data collection.

2. Inserting data into Excel

3. Summary of area cultivated based on estimation of the officers.

HINGOA |BLOCK |API |SAVEA ‘KAVA ‘VANILLA |FAINA |AAPULU PULU_Nonoo PULU Tukuan&I
Saia Hakau Folau 217.157 |90 Vaota/Palau 1
217.157 |90 Faama/Toutuu 1
217.157 |90 EKA 2.5
217.157 |90 Tokolahi 5
217.157 |90 Faahinga 1,3 1,23
217.157 |90 Vaha 1.12
217.157 |90 Ta'u Motu'a 1,2
217.157 |90 Ngoue Tuifio
217.157 |90 Lau Enga 2
217.158 |55 Vaota/Palau 1
217.158 |55 Faama/Toutuu 2
217.158 55 EKA 4
217.158 55 Tokolahi
217.158 |55 Faahinga 13
217.158 55 Vaha 1.12
217.158 |55 Ta'u Motu'a 2
217.158 |55 Ngoue Tuifio 1
217.158 55 Lau Enga 2
217.157 |80 VaotafPalau 1 1 1
217.157 |80 Faama/Toutuu 1 1 1
217.157 a0 EKA 8 1.5 2
217.157 30 Tokolahi
217.157 80 Faahinga 13 1 1
217.157 a0 Vaha 1.12 2.23 0.56
217.157 30 Ta'u Motu'a 1,2 1,2 1
M1 ifi




HISTORY (J 2018 - testing on Tongatapu Island

J 2019 and 2020 — further development and testing with
MAFF

(] 2021 and 2022 — extensive data collection across several
island groups

Project goal: co-develop a workflow to map Tonga’s diverse agricultural systems.




ITERATIVE AND AGILE DEVELOPMENT

i \

= mobile GIS apps:
le 3

c=T=g
« Spatial dashboard for data
| visuaisation and reporing

|

Vanilla Survey

Map condition and locafion of commercial vanilla
plantations.
Leaming: ag officers’ perception of vanilla

plantation condition different from grownd truth.

MNeed for data visualisation and reporting tools.

Vava'u Crop Survey

'Wall-to-wall map of cropping systems on Vawa'u (2700
feldss).

Leaming: UAVs cannot map complex cropping
systems + walking takes too long to map kange farms.

Rapid data sharing with senior officials / other
government ministries.

f_’ USER NARRATIVE \\ :

EVALUATE APP DEVELOP APP

L TEST APP 4—/

Initial Prototypes Il —

» Climale change vulnerabiity assessment ._;.:,a
» [Kiichen ganden monitoring
» Crop sunmeys « QField data collection
J progects.
. Leaming: crop survey aligns with MAFF needs A= Mobile GIS digital forms. ./

Ploughing Survey
Map uilisation of village and growesr group's iehds e e
and use of government suppod for fuel.

Dafta + maps enhance inderaction with farmers.

" @ FastAPl

Learning: peer-io-peer data syncing does not

« Clienl-server archilecture
« Data-syncing app on
Google Cloud

Tonga Crop Survey

On-going. Wall-io-wall map of cropping sysiems on
Tongatapu (farge island).

Use UAVS 1o defineate fields in large farms: (3000
Tedcts mapped)

Extend cloud ernironment o support mulliple
projects.

TONGA

1. Tsunami & Ashes Survey

2. Women Distribution
Seedlings Database

" NOW

Annual Crop Survey 2022

- Eua

- Ha’apai
Tongatapu
Vava’u



QField: on-the-farm spatial data collection

Online-offline

data collection.

ce o @O

Map Theme

Tax allotment A

B plot-boundary

[ tables

[ reference layers
[] tax allotments
fH tonga-osm

e

View spatial reference

layers in-the-field.

Map spatial features on

farms.

Easy to use for non-GIS

experts.

Capture non-spatial
attribute information.

v Add feature on plot-boundary [x]

Minimise data

arower age? collection error.
0O
commercial O

semi-subsistence

subsistence \

Widgets and form

navigation for varied
2.7866042798065913

O
data collection tasks.

survey date?

2022-08-18 17:03:54 O

plot_id

{aad411ac0-f096-4a1f-a33d-85771dcf/7ace} O
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H. Accuracy: 25.00 m

V. Accuracy: N/A




QFieldCloud: large team data collection

QFieldCloud Projects X

Secure — authenticated
access to projects and data.

Server URL
(Leave empty to use the default server)

Username or email

Password

New user? Register an account.

The easiest way to transfer you project from QGIS to
your devices! Learn more about QFieldCloud.

Large team data collection.

QFieldCloud

] 1

—

|

Greetings

There isfare 1 local change(s)

& Synchronize

Synchronize the whole project with all medified features and
download the freshly updated project with all the applied
changes from QFieldCloud.

& Push changes

Save internet bandwidth by onjy pushing the local features and
pictures to the cloud, withodt updating the whole project.

e~ Revert local changes

Revert all modified features|in the local cloud layers. You
cannot restore|those changes.

Last synchronized on 29 July 2022 3:53:01 AM CEST
Last changes pushed on 24! July 2022 1:19:36 PM CEST

Low bandwidth data syncing

— “push changes”.

https://sync.tong

-Crop-Survey.col

@ Swagger
TARTREAR

QFieldcloud REST API®

[ Base URL: sync.tonga-crop-survey.com/api/vl ]

Test description

Terms of service
Contact the developer
License

[ Django Login II Authorize @ ]

Build custom applications using QFieldCloud API for specific
tasks / needs.

deltas
Deltas - records of data

\m /deltas/apply/{projectid}/

]m /deltas/{projectid}/

collectors surveys.



Q QGIS — Project and form creation

Create projects and forms for each MAFF Division
- Domestic Market Survey (Planning Division)

- Soil Test Sample (Research Division)

- Food Inspection (Food Division)

! tonga-crop-survey-training (QFieldCloud) — QGIS
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help

D BEHX JeeRpPPr L0 » QEHIE-=-
REQV:AZAREB @B 4./ R qE g QAR 2 RBRBGs = w
B-85-5-5 « LBeTYR B-NEGAER T @ 8 2% e €@ R
Browser [=1E3]
nev®e %
Favorites -

» [0 Spatial Bookmarks
» [#% Project Home
+ [4] Home
b [ C\ (Windows )
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maplandscape: dashboards for spatial analysis

e Built on top of QFieldCloud API
e Automated reporting and interactive data exploration on web maps, data tables, and charts.

e Non-GIS experts can analyse QField data.
e Combine layers from different QFieldCloud projects or local data.

Filter Options

district_name: Leimatu'a
current_area_acres: 4.7389

Kava_area _acres: 3.3172
| kava_plant_number: 8950
cassava_plant_number: 0




Tonga crop survey
Survey of all major farm operations across
four island groups (Vava'u, Tongatapu,

Ha'apai, ‘Eua).

Crop, livestock, and forestry systems
mapped on over 11,000 farms.

Team of over 40 data collectors.
Inform government resource allocation.

Location and growth stage of key food
security and commercial crops.




Hunga Tonga-Hunga Ha’apia volcanic eruption

Tonga crop survey data used in initial
food security damage assessment
analysis.

Interviews with community leaders
post-eruption to identify loss and
damage to crops and livestock, food
supplies, and agricultural infrastructure
- inform relief payments.




Monitoring seedling distribution

Started recording seeds and seedlings
distributed to women farmers and
kitchen gardeners.

Encourage and support more nutritious
food crops.

Reduce time costs of travelling to fields
far from home.




Vava’u vanilla survey

Survey 120 vanilla plantations across the
Vava'u island group.

Maps of vanilla plantation management - 5 e fiht
Cond|t|0n. .' £ “I‘ Vailla(PIantNumbr)

- 400
- 600
- 800

Unexpected large proportion of vanilla | | ~ 1 e
plantations in neglected condition.

i 1.400

neglected : 60

Data stimulated further engagement with '*ff‘-i;

plant_number : 450

farmers and demonstrated value of
detailed mapping with QField.
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Find out more

Visit our website:
www.livelihoods-and-
landscapes.com

Come to our workshop
on Thursday.

Test out the workflow
and complete self
guided tutorials and
how-to guides.

Docs

Tutorials

Best Practice Guides
Reference

PacificGeoConf

Docs

Documentation and tutorials

maplandscape is a workflow for:

1. field-based mapping and survey data collection.
2. using field data for monitoring, management, and decision making.

In-the-field Cloud Desktop
( / e [
( — .
| & ( ocLoup >

L ey \ ) =

oQo \ ) —— JC -
Mobile geospatial data Cloud data syncing and user Query, ly d view
collection using QField authentication via QFieldCloud geospatial data in a web browser



MALO AUPITO

- ACIAR

- Livelihoods and Landscapes

- All participants helping our
Ministry
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