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Arbonaut Ltd

= Experience in
= the development of geographical information systems (GIS)
= ecosystem modeling applications

= airborne laser scanning (LiDAR) based forest applications
* Forest inventory for operational purposes
Biomass / carbon inventories
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ArboLiDAR Inventory
Hectares

® 2000 - 10000
@® 10001 - 100000
@ 100001 - 1000000

@ 1000001 - 10000000
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LiDAR inventory
projects in Finland

" First projects in 2007
= Total LIDAR inventoried area
~ 5 million hectares

» Lidar-based inventory project
=Saves time

"Produces accurate, up-to-date
information

*Typical size 50 000 - 1 000 000 ha!

*Reduces the amount of field work
required for traditional inventories
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ArbolLidar inventory process

Defining project area, level of accuracy, variables of interest

Remote sensing data collection Sampling,
& processing field reference data collection

Automatic forest stand Data analysis, Defining inventory models
segmentation for variables of interest

Inventory result calculation:
Biomass, volume, height, diameter.. on large project areas

Delivery of results to customer
Reporting the accuracy

Final Using the results:

verification Operational planning, management,
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Laser scanning (LIDAR)

= Light Detection And Ranging

* Three components

1. Distance measurement by laser

2. Inertial measurement
3. GPS

* The resultis 3D-point cloud
(Xx,y,Z coordinates)

" Number of observations varies

» 3D description of vegetation
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Input data

= LiDAR (point density 0.5-1 points/m2)
= Digital aerial images
* Field plots as reference data

Height_8m.tif "
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Inventory method and model
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* Combines remote sensing
data, field data and
mathematical modelling

» Goalis to produce reliable
and accurate inventory
information :

"  Area-based method P B B B %

— |nventory unit is not a single

tree, but an area of specific . . e

size e

— Estimation of stand level
attributes

20

LIDAR2T 07
1

1]
|

LIDAR2T OF
1

Based on the correlation o
LIDAR variables
and forest stand attribute

(field reference data

10
|

Measured volume

7




arbonaut

Inventory method and model
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Predi-:ted. I‘a’leasured.
value value bias bias% RMSE RMSE%
Tatal
mean dbh 20.3 20.6 -0.3 -1.5% 2.8 13.6%
mean haight 15.5 15./ -0.2 -1.3% 1.2 8.0%
basal area 20.2 20.3 -0.2 -0.8% 2.7 13.3%
Yolume m3/ha 148.9 145.4 3.5 2.4% 21.2 14.3%

stem count 1292.7 1284.2 8.4 0.7% 290.5 22.5%




Inventory result calcu

= Stands are the basic units in forest
management

* Forest stand boundaries can be
automatically generated based on remote
sensing data

»  Stand level forest attributes are calculated
to forest stands or grid
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Example case:
Biocoal simulator prototype

— built to Balbic project

,bg;. H“H;
* Web based application prototype % (g}@ :@%
I =%

— Balbic = Baltic bioenergy and
industrial charcoal -

* Consists of:
— Forest resource database (vector data)
— GlS-analysis and reporting components
* Potential biomass/bioenergy sources
* Location of existing plants

" Queries




¢ arS.arbonaut.com/balbic/lagin

BalBiC

Baltic Bioenergy and Industrial Charcoal

- login

Username:

Password:

[ Login ]

Welcome to the BalBiC login page.

Enter your username and password and login.

arbonaut

Prototype located in:

arb.arbonaut.com/balbic/login
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Oy Arbonaut Ltd
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Map catalog
Badkground maps (1)
@ g background

) Google Hybrid Map
@ Google Satelite Map
® Google Physical Map
@] Google Street Map
Theme maps (1)

Open Street Map
[ Matura 2000
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Background and
theme maps

Basic tools:
Zoom, pan, selection..

g | Py v
= BioPlants
0 - 50000 MVWh
3 50000 - 100000 MWhH
100000 - MWh
= D Current search results
Stands
Plants
[# 7] Saved search results
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Features:
Stands, municipalities, plants
Search results

[>2]

| Layers “ Features ” Legends || Search || Guide |
Lets see if we need some fext here
= Stands
O Thinning
() @) Final feling
= Municipalities

DE Municipality borders.
= BicFlants

E 0 - 50000 KWh
: 3 50000 - 100000 MWh
; g [7] 100000 - MWh
= Current search results
: Stands
/ Flants
= Saved search results
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GIS functionality to make queries
of the biomass database

B
Layers ” Features ” Legends ” Search ” Guide ]
‘?RESH | || Save as... | =
Selection tools: g | & | Range [km
Stand search
Max. forwarding | |
distance, m: .
Soil type: Mineral soil
[¥] Organic soil
Site type: Herb-rich
Herb-rich
Mesic
Sub-xeric
Xeric
Barren forests
Rocky and sandy soils and
alluvial ands
Harvesting Thinning
method:

Final feling
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Biomass sources
based on search criteria:
Distance, distance to road,
Soll & site type,
Harvesting method

| tayers || Featires | Legends || Search || Gude |

E 0Rﬁe¢ | || Save as... | .
i' i

syl | S e
Max. forwarding | 200

distance, m:

Soil type: Mineral soil
Organic soil

Site type: Herb-rich
[¥] Herb-rich
Mesic
Sub-xeric
Xeric
Barren forests
Rocky and sandy soils and
alluvial lands

[ Harvesting [#] Thinning
method:

Final feling
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Plant search rOpening biomass-export.csv u
¥ | Biomass report You have chosen to open:

Tvpe Value biomass-export.csv

Thinning (m3} which is: Microsoft Excel Comma Separated Values File (67 bytes)
Spruce 3200 from: http://ar5.arbonaut.com

Ping 6617 What should Firefox do with this file?

bl i Miicrosoft Application Virtualization DDE Lau.. ¥
Final feling (10 kg) 6 Save File

Stump 24985 [ Do this automatically for files like this from now on.

Branches 8561

Tree top 1087

| ok || cancel

Save

Biomass report
of the search result




Thank you!
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