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NODES — Novel Data Ecosystems for Sustainability

m—— Advancing Citizen Science

Biosphere: Food security,
Biomass, Land Use Drivers...
Anthroposphere:

Pollution, Well-being, Urban Heat ...

= Enriching Earth Observation

m——— EXploiting the digital revolution
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Scoee 11 [ o |
How wealthy is
the location?

A

Picture Pile

June 2024
GEO-OPEN-HACK-2024



GLOBAL CARBON BUDGET

ATMOSPHERE YEARLY ACCUMULATION

FOSSIL FUEL EMISSIONS

+95.4 102
9.9:05 9.4+ ATMOSPHERE
5 860
: LEELSE SHANeE LAND CARBON SINK
EMISSIONS
UPTAKE
1.8 :0.7 3.1 212
| : S OCEAN CARBON SINK
' UPTAKE
| 2.6 :06
VEGETATION ¥ 4
450-650 g e
< Yo 3
SOIL éEEAN AND
1500-2400 . COASTAL

PERMAFROSTY )

1700 FOSSIL FUEL

RESERVES
1470

Estimates for 2019

20500

{ STOCKS Gt(

\

FLUXES GtC PER YEAR |

) source: https://www.globalcarbonproject.org

biomass -

Credit: ESA
data source: Global Carbon Project

June 2024
GEO-OPEN-HACK-2024




Biomass mapping from Satellite data
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Aim...

Image source: https://fennerschool-associated.anu.edu.au/
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Mobile app measurements and data storage
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Geo-Quest:

* New citizen science app for iI0OS and Android

» Users can do quests to collect
In-situ ground data

e 2 quest types:

o0 Opportunistic
0 Predefined locations

 Engagement: Leaderboards, Achievements

i Currently |n C|OS€d teStIngZ Explore the outdoors
https://testflight.apple.com/join/JDFZdPEh SO o

https://play.gooqgle.com/store/apps/details?id=com.iliasa.geoguest

Forest-Quest

Opportunistic

10 2 @ i =
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https://testflight.apple.com/join/JDFZdPEh
https://play.google.com/store/apps/details?id=com.iiasa.geoquest

Tree-Quest: Single Tree Measurements

Laxenburg Park Trees

By IIASA

In this quest, your task is to find and

We marked 45 trees in the park, all
scattered around the main entry gate.
You will get a sketch with the
approximate locations of all the trees,
which will also help you find them in
the park. When you find a tree, use
Tree-Quest to survey it, i.e. to measure
the tree's diameter and height, and
complete the questionnaire. Do not
forget to find the unique tree number
(tree ID) and enter it in the specified
field (“"Enter tree id"”) in the
questionnaire. The tree ID will help us
relate your measurements with our

Instructions

survey marked trees in Laxenburg Park.

Select a point to start your quest!

International Institute for
Appegd Systems Analysis

(A 2 @) olln ®

: Tre*est X

Step 3: Match the line with the left edge of the trunk!

Distance: 0.136 m

‘ Digmeter: 0.058 m N e xt

{ Back

Identify the correct
tree species

Use the plant identifier to find out the
tree species:

Identify plant

Is the result of the plant identifier
correct:

Yes

No

Is the tree healthy?

Yes

No
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Tree-Quest: Single Tree Module

Feature points

3D AR session

continues evaluation of camera pose

features parsed and visualized by the app

seedpoint selection and relative measurements

AR user interaction
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Tree-Quest: Single Tree Module 1A

» feature points selected wrt. seedpoint
« circle fit to the horizontal projection of the points

» Settings:

* height tolerance

* min & max distance to the nn-point

¢ robust fit

+ coordinate transformation

DBH calculation with tangents

=
o L N

 left and right tangents defined by the user
» DBH and tree center calculated from

» the angle between tangents

» seedpoint vector

* camera position P

June 2024
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Tree-Quest: Single Tree Module

Tree height calculation

E _-‘1_-. [ ~ e i - _.

based on the setpoint vertical plane

* bottom and top tree points defined by the user
» intersection points between the bottom and top
vectors with the vertical plane

+ distance between the intersection points

» basal area x height

10
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Calibration / Validation

3D Tree Models created by TU Wien, Photogrammetry Group

Tree-Quest X

Everything done, press the OK Button!

23.34 2333

Tree 15 | 0.799, 12 | D.471
' Tree 14 Tree 21 | 0.900

6.55 ITree 11 | 0.444
Tree 20 | 1.357

iTree 19 | 0.104

Distance: 1.91.m

Diameter: 0.451T m K
Height: 15.306 m

Volume: 2.45 m&
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GEO-OPEN-HACK-2024: Laxenburg Park Campaign =
Aim: R

» Survey all 45 trees or as much as possible, but only once!

Leaderboard:

Quest: Laxenburg Park Trees
You made this quest 1 time.

Rudi Tobias

e Score (0, 1] is calculated for each tree
Sturn

. based on your measurement accuracy (TLS ref.)

» Scores for all surveyed trees are summed up for ranking

Prices:
Florian Santosh

Hofhansl Karanam

« Il The top three participants on the Leaderboard will be awarded !!! D & &® & O A & &® d O

Leaderboard
User Name Submissions Images
3a1096ba-ac72-e5d1-db7b-de8cd2dc81e8

TobiasTest 3a0e981c-b614-da76-456a-beade5e6230d

[EEETTEy  Thank you!

TestGQ 3a133903-61b1-af73-1590-bbb9e1a5dfca Novel Data Ecosystems for Sustainability, 11ASA

TreeObserver 3a134d1d-800a-37e4-ed17-32298d3f04cf

Milutin 3a11778e-3d1c-1dc4-a038-158¢c7e2df794



https://c4cweb.main.geo-wiki.org/
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