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Appendix 1. RPAS data collection workflow—Prefield tasks

Note: This is an example workflow of pre-field tasks using a DJI Matrice 300 RTK Drone, DJI Zenmuse L1 sensor, and MicaSense RedEdge Multispectral Camera.

1. Update the equipment firmware, if needed, in the following order: Remote Controller > Aircraft > Payloads > Battery Station (with batteries inside).

1.1. Power on the aircraft and the remote controller.

1.2. Connect the remote controller to WiFi. 

1.3. On the remote controller, open the DJI Pilot2 app. On the main screen of the app, press on the status displayed on the top-right to bring up the UAV Health Management System (HMS).

1.4. Any available firmware updates will be indicated next to ‘Firmware’. Press ‘Update’ and follow on-screen instructions to complete installation.

1.5. Update the sensors: To check for and install firmware updates to the DJI sensors, connect DJI Zenmuse L1 on Gimbal, and repeat the previous step.

1.6. Battery station/Batteries: Follow the steps below to charge the batteries:

1.6.1. Place the batteries in the battery station, connect the battery station to power and turn it on. Make sure the battery case is left open while charging so it does not overheat.

1.6.2. Connect the remote controller to the battery station using the USB-C cord. 

1.6.3. Launch DJI Pilot2 app on the controller and follow on-screen prompts to start firmware update for the battery station and batteries.

1.6.4. Monitor progress using the app. Note that the battery station will stop charging while firmware update is in progress.

1.7. MicaSense Camera Firmware (non-DJI). It is essential to keep the sensor firmware updated at all times. The firmware in the sensor can be easily updated as follows: 

1.7.1. Download the firmware from the MicaSense Camera Firmware Download Page. 

1.7.2. Follow the Firmware Update Instructions. 

1.7.3. The current firmware version can be verified in the “Settings” page on the sensor’s web page. The firmware version number is shown at the bottom of the page. 

1.7.4. Once all the firmware has been updated, the flight and sensor settings must be checked. It is necessary to check settings after any upgrades as default settings may change. Inspect all mission and sensor settings and update as required to ensure settings are as specified in the following sections. 

2. Following any firmware updates, conduct a trial flight before packing equipment for the field trip.

3. Create KML files for the site using Google Earth Pro. (Note: KML files created with QGIS are not compatible with DJI Pilot2 app):

3.1. Start Google Earth Pro and zoom in to the area of interest.

3.2. Click Add Polygon.

3.3. Type the name of the site and set up the style and color in the pop-up window.

3.4. Create a polygon by contouring the area of interest and click OK.

3.5. Choose the created polygon in the panel on the left-hand side, click with the right button of mouse, and select Save Place As....

4. Navigate to the folder where the file should be saved, choose “kml” as a file type, and click Save.

Note: For each site, create two KML files, one file for a LiDAR mission and another for multispectral mission.

5. Transfer the files to the remote controller using a microSD card.

6. On the remote controller (DJI Pilot2 app) select Flight Route.

7. Select KMZ Import to import the KMZ file.

8. Choose Storage (External SD card) and select the KMZ file to be imported.

9. The imported mission will appear on the DJI Pilot2 interface. Open the mission and cache study area imagery. Imagery is cached/saved by zooming and panning around the plot area. It is important to wait for the imagery to be fully loaded. Repeat this step for all study areas and on any other tablets to be used in the field. It is essential that this step is performed in the office prior to departing for fieldwork. If the study site imagery is not cached, background imagery of the plots will not be available on DJI Pilot during aircraft data collection in the field.

10. Check the flight settings in the mission and ensure that appropriate settings have been applied (see Appendix 2 for LiDAR and multispectral mission settings).

11. Save the mission.

12. [bookmark: _Hlk193116820]While still in the office, a Standard Operational and Safety Plan and Emergency Procedures document must be created for each flight mission. Useful resources to find the information for the SOP:

12.1. NavAircraft Canada: the Flightmap section provides information about the location of air- and heliports and any flight-restricted airspace.

12.2. SkyVector: aeronautical charts and detailed information about airports.

Important: Check the airspace class for any flight restrictions where the sites are located.

13. Before moving to the field, prepare a rough map of where to place the ground control points (GCPs) onto the site. Use QGIS to create a georeferred PDF map of site and upload it to Avenza mobile app.

14. Weather notes:

14.1. Check local weather on windy.com for wind and rain forecast. Prior to departing for field work in areas with unreliable or no internet connectivity, arrange a scheduled call procedure with a contact in the office to get a weather forecast update.

14.2. The UAV Forecast app is also good to check in the field if you have internet connectivity. 

14.3. Review wind speed on the remote controller when aircraft is at target altitude (wind speed is likely to be higher).

14.4. For imagery mapping missions: The ideal flying window for the most accurate reflectance readings is typically within two hours before and after solar noon. The preferred flight conditions are sunny and calm. Stable diffuse light under cloud cover is also fine but ensure the images are well exposed and fly slower to avoid motion blur. See multispectral mission settings for recommended flight speed. Patchy cumulus clouds are acceptable if they are slow moving and hence unlikely to change the illumination conditions over the site during the acquisition period. Also, avoid snow cover as it significantly alters canopy reflectance.

Important: other type of clouds, especially high cirrus clouds, will significantly influence the radiometric quality of the collected data. Patchy cloud resulting in patches of shadow and sunspots are not suitable for imagery mapping missions (fine for LiDAR missions).

14.5. Do not fly in temperatures below 0°C (32°F) or above the operating temperature of the RPAS (see the RPAS documentation), rain, snow, and windy conditions with wind speeds over 35 km/h (10 m/s). Wind speed over 35 km/h (10 m/s) on the ground will also compromise the quality of data due to moving canopies.
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