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SUPPLEMENTARY METHODS

Software
Agisoft Photoscan Version: 1.3.2 64bit.
R 3.3.3 64bit
SfM_georef Version 3.0
CloudCompare Version 2.10
Foreword
This procedure closely follows those found in the supplementary information guide “Precision maps for 3-D uncertainty-based topographic change detection with structure-from-motion photogrammetry” in (James et al., 2017).
Data Preparation
1) Manually sort photos, removing unusable images from data set
2) Add all useable images to Photoscan
3) Run ‘Align Photos’ [accuracy:[low] / generic preselection:[x] / reference:preselection[x] / key point limit [100000] / tie point limit:[0] / adaptive camera model fitting [x]]
4) Export estimated camera positions as .txt file
5) Using nearest_neighbour_camera_aoi_points.R along with a regular point pattern in GDAL supported vector format, the exported camera positions, and the useable survey images, select the images which fall closest in 2D space to points in the regular point pattern 
6) Now you should have a new folder with a subset selection of photos with n = no. points in regular point pattern 
Data Processing
1) Add subset of images to Photoscan
2) Run ‘Align Photos’ [accuracy:[low] / generic preselection:[x] / reference:preselection[x] / key point limit [100000] / tie point limit:[0] / adaptive camera model fitting [x]]  
3) Run ‘Build Mesh’ [surface type:[height field] / source data:[sparse cloud] / face count:[medium] / interpolation:[enabled]]
4) Manually locate and position all ground control points (GCPs). Ensure they are positioned correctly across all images	Comment by MDPI: Is it correct?
54) Import coordinates from differential-global navigational satellite system (D-GNSS) used to record the position of GCPs
64) Uncheck images and a subset of GCPs to be used as validation/check points. Ensure that the remaining GCPs are checked
75) Run ‘Align Photos’ [accuracy:[high] / generic preselection:[x] / reference:preselection[x] / key point limit [100000] / tie point limit:[0] / adaptive camera model fitting [x]] 
86) In ‘Reference Settings’ set the [image coord accuracy:marker accuracy (pix)] to the chunks RMS reprojection error (as per James et al., 2017)
97) In ‘Reference Settings’ set the [measurement accuracy:marker accuracy (m)] to that of the D-GNSS system (0.01 m ) 
108) Run ‘Optimise Cameras’
119) Run ‘Build Dense Cloud’ [quality:[high] / depth filtering:[aggressive]]
1210) Use ‘Gradual Selection’ to remove points with a reprojection error greater than 0.8
1311) Export dense cloud as .txt (ASCII) file
1412) Remove dense cloud, leaving sparse cloud in place
1513) Save project as Photoscan Project (.psz)
1614) Set bounding box to encompass all points in the sparse cloud with plenty of room as a buffer
1715) Run precision_estimate_example_script.py (James et al., 2017).
[bookmark: _GoBack]1816) Continue with M3C2-PM procedure utilising sfm_georef and CloudCompare. 
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