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VEGETATION MONITORING IN ICELAND
USING UAV'S

SVARMI



103.000 km?
Population ca.330.000
Sheep > 1 million

Agriculturalland 2.5%
Land degradationis a problem
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Focus on ecosystem functioning and structure

Energy

Water
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* \legetation cover and composition

* Ecosystem resistance and resilience
 Water and nutrient cycle

* Energy flow




The whole country Several spatial scales

Satefllslmages
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Grid of target sites

Stakeholder’s
monitoring




The whole country Several spatial scales

Linking different scales

Satefll lmages
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Grid of target sites

Stakeholder’s
monitoring
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Vegetation classification
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|dentification and density of key species

NIDAV

GPP .
Carbon fluxes
improve data from satellites
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Adaptive monitoring
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Breidarfjordur

Skeidararsandur




Breidafjordur: seaweed stock estlmatlon
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SVARMI

* Purpose: estimate threshold for
sustainable harvest
* Previous workflow: manual

digitalization of aerial imagery
* Developed workflow: a MULTISCALE
approach

* SCALE 1> Ancillary/ground
truth data: field samples of

algae

* SCALE 2 - Classification of
satellite imagery
(Sentinel/Landsat)

* SCALE 3 - Classification of
sparsed UAV multispectral data



Skardstrond
21/08/2017




Breidafjordur: seaweed stock estimation SVARMI

Skardstrond
21/08/2017
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Breidafjordur: seaweed stock estimation %@} SVARMI
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Breidafjordur: seaweed stock estimation %@} SVARMI
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Mesoscale: fixed wing RGB flights



Skeidararsandur: birch colonization study @ SVARM |
(2016 -2019) i
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Skeidararsandur: birch colonization study
(2016 -2019)

SVARMI

Mesoscale



Mesoscale




Skeidararsandur: birch colonization study @ SVARM |
(2016 -2019) i

* Purpose: Study the birch distribution
and its environmental correlates and
its ecological impact

* SCALE 1> Ancillary/ground truth
data: campaign of field sampling

* SCALE 2 - Fixed wing data: most
extensive acquisition of drone

Mesoscale imagery in Iceland (70 km2)




Skeidararsandur: birch colonization study

SVARMI
(2016 -2019)

* Birch
Other
vascular
i P plants
Pt el il — OBIA-classification < * Moss
(presence/absence) Xah
* Grain size
<6cm
* Grain size
>6cm
Drone image (>70 sgm) i
o * Purpose: Study the birch distribution
* Morphological and its environmental correlates and
glepress'ons its ecological impact
. ope
Topography — DEM-DTM — * Aspect e SCALE1-> Ancillary/ground truth
* Elevation data: campaign of field sampling
% R * SCALE 2 - Fixed wing data: most
o extensive acquisition of drone

M esoscCa Ie imagery in Iceland (70 km?2)



Skeidararsandur: birch colonization study
(2016 -2019)

* Birch

* Other
vascular
plants

* Moss

* Grain size
<6cm

* Q@Grain size
>6cm

* Morphological
depressions
Slope
Aspect

* Elevation

*  Wind exposure
index

Mesoscale

Geographic regression [ Independent

analysis

variable: birch

Spatial model of
distribution for
prediction and
understanding

SVARMI

* Purpose: Study the birch distribution

and its environmental correlates and
its ecological impact

SCALE 1 Ancillary/ground truth
data: campaign of field sampling

SCALE 2 - Fixed wing data: most
extensive acquisition of drone
imagery in Iceland (70 km?2)




Skeidararsandur: birch colonization study
(2016 -2019)

SVARMI

* Purpose: Study the birch distribution
and its environmental correlates and

its ecological impact
e SCALE 1> Ancillary/ground truth
_ PR e N g Wiy S AN A _ data: campaign of field sampling
e TR R A R R e iy SR R o §CALE 2 - Fixed wing data: most

o U R e % . -

extensive acquisition of drone

M es0SCa Ie imagery in Iceland (70 km?2)



Skeidararsandur: birch colonization study @ SVARM |

* Purpose: Study the birch distribution
and its environmental correlates and
its ecological impact

* SCALE 1 Ancillary/ground truth
data: campaign of field sampling

* SCALE 2 - Fixed wing data: most

At e LR
2* e & Ya : B
\ N extensive acquisition of drone

Mesosca Ie imagery in Iceland (70 km2)



Microscale: low multirotor flights with camera rig



Calibration sensor for incoming sunlight

|5, RTK GPS

LWIR and RGB sensor

Multispectral and RGB sensor
- NIR
Red edge




Skeidararsandur: birch colonization study
(2016 -2019)

SVARMI

* Purpose: examine the potential
ecological engineering influence of
birch on vegetation and soil
parameters using ground and
remotely sensed data

* SCALE 1~ Ancillary/ground truth
data: campaign of field sampling

* SCALE 2 - Low flight UAS:

M icrosca Ie mounting a camera righ of a Thermal

and multispectral sensor




Skeidararsandur: birch colonization study

SVARMI
(2016 -2019)

Red 640-680nm

* Purpose: examine the potential
ecological engineering influence of
birch on vegetation and soil
parameters using ground and
remotely sensed data

* SCALE 1> Ancillary/ground truth
data: campaign of field sampling

* SCALE 2 - Low flight UAS:

M icrosca Ie mounting a camera righ of a Thermal

and multispectral sensor

Green 530-570nm LWIR 7500-13.500nm B 400-700nm




Skeidararsandur: birch colonization study @ SVARM |
(2016 -2019) i

Microscale



Skeidararsandur: birch colonization study

SVARMI
(2016 -2019)

Thermal LWIR N Outputs
Ground Truth * Reflectance map
* OBIA classification based
* LUE on reflectance values
* Hygrometers i ificati i
T i e e Yg' . (identification of different
* Radiometric =7 species)
P g G RGB calibration target i i
A g * Soil Moisture Index
* Laser * Soil Temperature
thermometer * Chlorophyll indexes
* LUE based GPP
¢ Purpose: examine the potential

Multispectral ecological engineering influence of

(NIR, Red Edge, birch on vegetation and soil
Red, Green) .
parameters using ground and
remotely sensed data
* SCALE 1> Ancillary/ground truth
data: campaign of field sampling

e SCALE 2= Low flight UAS:
M icrosca Ie mounting a camera righ of a Thermal

and multispectral sensor




Skeidararsandur: birch colonization study

SVARMI
(2016 -2019)

Thermal LWIR

i Outputs
Ground Truth * Reflectance map
* OBIA classification based
* LUE on reflectance values
* Hygrometers i ificati i
T i e e Yg' . (identification of different
* Radiometric =7 species)
P g G RGB calibration target i i
A g * Soil Moisture Index
* Laser * Soil Temperature
thermometer * Chlorophyll indexes
* LUE based GPP
¢ Purpose: examine the potential

Multispectral , T TR T SRR AES o Ve ecological engineering influence of
g\”:' Red Edge, Scale 1 birch on vegetation and soil
Serneen) : Scale 37 parameters using ground and
o T SR il ORI A " remotely sensed data
S } > * SCALE 1> Ancillary/ground truth
=95 data: campaign of field sampling
* SCALE 2 - Low flight UAS:

M icrosca Ie mounting a camera righ of a Thermal

and multispectral sensor




Skeidararsandur: birch colonization study

SVARMI
(2016 -2019

NDVI and SMI

Plot survey using
thermal, multispectral
and RGB cameras

* Purpose: examine the potential

Legend

: Plot transect NDVI

Soil moisture index - 0.304

B -0.358 [ Joas
[ ] 0.0244 [ ]os27

ecological engineering influence of
birch on vegetation and soil
parameters using ground and

[ o.407 [ Joe3s

E 0.789 O e remotely sensed data

— * SCALE 1~ Ancillary/ground truth
B 889 . . .
I data: campaign of field sampling
=5 e SCALE 2 2 Low flight UAS:

M icrosca Ie _— mounting a camera righ of a Thermal

and multispectral sensor
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