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Introduction  

This file provides supplementary figures and tables. 

 
 
 
 

 



 

 

3 

 

 
Figure S.1. Confusion matrix for the classifier used for the PAD, YF and CSB study 
areas. The classifier has an overall accuracy of 84.0% and kappa coefficient of 0.824. 
 
 

Study 

area 

Date Scene(s) used 

CSB 08/21/18 bakerc_16008_18047_005_180821_L090_CX_02 

CSB 09/04/19 bakerc_16008_19059_012_190904_L090_CX_01 

CSD 06/14/17 daring_21405_17063_010_170614_L090_CX_01 
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CSD 09/09/17 daring_21405_17094_010_170909_L090_CX_01 

PAD 09/04/19 padelE_36000_19059_003_190904_L090_CX_01 

PAD 06/13/17 PADELT_18035_17062_004_170613_L090_CX_01 

PADELT_36000_17062_003_170613_L090_CX_01 

PAD 09/08/17 padelE_36000_17093_007_170908_L090_CX_01 

padelW_18035_17093_008_170908_L090_CX_01 

PAD 08/21/18 padelE_36000_18047_000_180821_L090_CX_01 

padelW_18035_18047_001_180821_L090_CX_01 

YF 06/21/17 yflats_04707_17069_010_170621_L090_CX_01 

yflats_21508_17069_009_170621_L090_CX_01 

YF 09/16/17 ftyuko_04707_17098_007_170916_L090_CX_01 

yflatE_21609_17098_008_170916_L090_CX_01 

yflatW_21508_17098_006_170916_L090_CX_01 

YF 08/27/18 ftyuko_04707_18051_008_180827_L090_CX_01 

yflatE_21609_18051_009_180827_L090_CX_01 

YF 09/14/19 ftyuko_04707_19064_006_190914_L090_CX_01 

yflatE_21609_19064_007_190914_L090_CX_01 

Table S.1. UAVSAR scenes used. 

 

 

 

Feature creation  parameters 

Parameter Value Description 

Minimum incidence angle 0.5 radians Minimum incidence angle 

to mask in radians 

Maximum incidence angle Infinity Maximum incidence angle 

to mask in radians 

Offset filter dimensions 3x3 px Offset filter is simply a 

Gaussian smoothing filter 

applied to a center pixel a 

given offset away, used as 

input to classifier 

Offset filter orientation Parallel and anti-parallel 

to look angle 

Direction relative to look 

angle 

Offset filter gaussian width 2 px Determines effective radius 

of filter, used as classifier 

input 

Guided filter 5x5 px Edge-preserving smoothing 

for classifier input 
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Standard deviation filter 

dimensions 

5x5 px Texture metric for classifier 

input 

Use raw image True Use the raw, unfiltered 

image as a feature for 

classifier input. 

Classifier parameters 

Parameter Value Description 

Out-of-bag prediction error 0.167 Not a parameter, but a 

result 

Number of trees 40 Number of decision trees 

Minimum leaves per tree 30 Nodes per tree 

 

Table S.2 Land cover classification filter parameters and random forests classifier 

parameters. 

 

 
 

 

Figure S.2. Emergent macrophyte area summed by logarithmically-spaced lake area bins, 

in contrast with Figure 4, which uses bin means. Most emergent macrophyte area comes 

from the largest size bins for each region. When combined (right plot), the trend still 

holds, although of the 10 lakes comprising the final four bins, all but one come from 

Canadian Shield lakes, so they are not showing a domain-wide trend. This situation, 

combined with the lesser macrophyte coverage in the Shield and correspondingly 

different y-axis scalings causes the outlier behaviour in the final four bins of the 

combined plot. 
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Figure S.3 Although the overall lake count changes across seasons and years as water 

bodies merge during high water seasons, the distributions of macrophyte coverage remain 

similar. Histograms are made with 25 equally-spaced bins for each UAVSAR acquisition 

date for each region. Early summer dates (high water season) are plotted in gold and late 

summer in shades of purple, with intersections in shades of purple-grey. CSD was only 

acquired in June and September 2017 and CSB in August 2018 and September 2019.  
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Figure S.4. Scatter plot of data from PAD and published literature showing the 

littoral:pelagic methane flux ratio plotted against emergent macrophyte coverage as a 

percentage of each lake. The distributions of both variables are shown as histograms 

along the relevant axes. Vertical error bars show the temporal range in coverage for the 

field data (orange) and the estimated mapping uncertainty for the literature data (purple). 

Points falling in the shaded region come from lakes that would have higher calculated 

fluxes if their littoral zones are accounted for separately from open water. Contour lines 

show how much higher this calculated flux would be and are logarithmically spaced in 

order to achieve uniform separation in a log-log space. Using the median flux ratio and 

area-weighted mean macrophyte coverage leads to fluxes 79% times greater (located at 

red star). Note the logarithmically-scaled x-axis and linearly-scaled y-axis. 
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Figure S.6: Photos of emergent macrophyte (left) and open water (right) chamber flux 

collection. 
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Table S.3. See supplementary file “Literature_flux_data.csv” for a table showing 

collection dates and locations for field flux measurements at 15 lakes in the Peace-

Athabasca Delta, July-August 2019. Methane fluxes are given in units of mgCH4/m2/day 

and include attributes for confidence intervals or ranges, if given; flux pathway(s); 

emergent macrophyte delineation method uncertainty, and percentage; total macrophyte 

percentage, if applicable; and citation. 

 

Additional data published on the Environmental Data Initiative (EDI) contains a table 

showing collection dates and locations for field flux measurements at 15 lakes in the 

Peace-Athabasca Delta, July-August 2019. Fluxes are given in units of mol/m2/day for 

both methane and carbon dioxide and include attributes for location and vegetation type, 

if applicable, as well as a quality flag that indicates if the data was used. 


