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CHALENGES

Forest phenology monitoring by remote sensing is effectively

performed at two contrasting scales: sensors very distant or sensors

very close to the ground.

To compare observations across these scales, unmanned aerial

vehicles (UAVs) appear as a potential new option for forest phenology

monitoring.

The aim of this research is to determine appropriate spatial and

temporal scales for measurements of spring phenological events of a

heterogeneous deciduous forest using low-cost digital cameras onboard

on a fixed-wing UAV and to develop an approach to validate satellite-

based phenology products using UAV data.

FIRST RESULTS
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Monitoring of forest spring phenology in Northern England

Data collected over the 2015 spring season:

a) UAV images: Visible-light and NIR cameras (weekly);

b) Visual assessment of trees development phases (biweekly);

c) Hemispherical photographs looking upwards (biweekly);

d) Frame-style photographs looking at understorey vegetation (biweekly);

Figure 1: Orthophoto generated with visible and NIR images. Two stripes using the near infrared band are

shown. Images acquired on 21/04/2015.

Figure 2: Comparison of visual observations and UAV-derived

NDVI (with ±1 standard error bars) on the European Larch site.
Figure 3: Comparison of ground photography and UAV-derived

NDVI (with ±1 standard error bars) on the European Larch site.
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European Larch site (20 trees)

• Observed DOY 105 (15/04/2015) <10% of leaf out;

• Understorey vegetation increased colour index values as 

observed by ground photography;
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• UAV data are yet not representative, but it shows a much higher 

NDVI value compared with winter value;

• 18 UAV dates were surveyed (weekly base) and will be analysed 

in the future;
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• Radiometric normalization of UAV images;

• How to compare a 5 cm spatial resolution data with lower spatial

resolution data from satellite (<250 m)?

• Can UAV imagery differentiate between the effects of understorey

and overstorey development?
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