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103.000 km2

Population ca. 330.000
Sheep > 1 million

The most sparsely populated 
country in Europe
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Agricultural land 2.5%
Land degradation is a problem



GróLind

The first large scale vegetation monitoring in Iceland

• Funded through the agricultural subsidy system
– Focus on rangelands (most of rural Iceland)

• Monitoring natural (semi-natural) ecosystems

• Long term project 

• 2017-2019 development

• 2019 monitoring starts

• Harmonizing efforts of various institutions



Focus on ecosystem functioning and structure

• Vegetation cover and composition

• Ecosystem resistance and resilience

• Water and nutrient cycle

• Energy flow
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Drones



Drones in GróLind

• Vegetation classification

• Identification and density of key species

• NDVI 

• GPP

• Carbon fluxes

• improve data from satellites

………..and more

Adaptive monitoring
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Mesoscale: fixed wing RGB flights
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Drone image (>70 sqm)

Pre-classification 
(presence/absence)

OBIA-classification

• Birch
• Other 

vascular 
plants

• Moss
• Grain size 

<6cm
• Grain size 

>6cm

Topography DEM-DTM

• Morphological 
depressions

• Slope
• Aspect
• Elevation
• Wind exposure 

index
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Geographic regression 
analysis

Spatial model of 
distribution for 
prediction and 
understanding

• Birch
• Other 

vascular 
plants

• Moss
• Grain size 

<6cm
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• Morphological 
depressions

• Slope
• Aspect
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• Wind exposure 
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Independent 
variable: birch
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Microscale: low multirotor flights with camera rig
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Drone images: three or 
more per area per 

summer

Thermal LWIR

Ground Truth • Reflectance map
• OBIA classification based 

on reflectance values 
(identification of different 
species)

• Soil Moisture Index
• Soil Temperature
• Chlorophyll indexes
• LUE based GPP

Multispectral 
(NIR, Red Edge, 
Red, Green)

• LUE
• Hygrometers
• Radiometric 

calibration target
• Laser 

thermometer

RGB

Outputs
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Thank you!!

bryndis@land.is
victor@svarmi.com
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