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Supplementary Methodology. Additional details in regard to our image classification including object selection, feature selection, and final habitat classification.  
To parameterize the object classifier, we first selected a subset of representative image objects of known habitat class at each site to quantify spectral differences among habitat classes. Specifically, we selected one image object per habitat class for every two hectares of site area or a minimum of 10-image objects per habitat class, whichever was larger. We selected these representative image objects of known habitat class by comparing aerial imagery with oblique imagery and the study team’s expert knowledge of the study sites. From these representative image objects, we compiled features including the ten reflectance bands, elevation, brightness, Normalized Difference Vegetation Index (NDVI), Blue/Green difference index, Red/Green difference index.  NDVI was calculated using the formula (NIR – Red 1)/(NIR + Red 1). Blue/Green difference index was calculated using the formula (Green 1 – Blue 1)/(Green 1 + Blue 1). Red/Green difference index was calculated by using the formula (Green 1 – Blue 1)/(Green 1 + Blue 1). 
Separate, one-factor ANOVA were used to identify the features to use for differentiating habitat classes at each site (Supplementary Tables 1-4).  Specifically, object features with values that differed significantly among habitats classes were used to create site-specific eCognition object classifiers parameterized using their feature and site-specific value ranges (Supplementary Table 5). We chose to parameterize classifiers separately at each site, as opposed to creating a single common classifier for all sites, due to differences in the reflectance values in each site’s orthomosaics caused by imagery being taken at different times of day. The classifier was split into sections for each major habitat class differentiation; water was classified first after object segmentation, then tall vegetation was separated and classified into Reeds or Trees/Shrubs, followed by Grasses, and finished with Rushes (Supplementary Table 5). In addition to reflectance values and elevation derived from the input 11 bands, texture values such as gray level co-occurrence matrix (GLCM) Homogeneity: all directions and three differential indices (NDVI, NDI Green/Blue, and NDI Green/Red) were useful in properly classifying objects (Supplementary Table 5). Remaining unclassified objects were assigned to habitat classes based on certain reflectance values and bordering area with other classified objects. Finalized classifications were exported as vector layers including habitat class of objects and loaded into ArcGIS Pro for map creation and accuracy assessment. In ArcGIS Pro, the classification maps were used to generate five-habitat-class maps for each site. These maps were further used to create two-class Land/Water maps by grouping the four vegetation classes together into one terrestrial or Land class. Both products were used in calculating class area statistics, but the five-class habitat map was used for validation and accuracy assessments.


Supplementary Table 1. ANOVA and Tukey results among object features selected at site LHA. ANOVA was used to determine which object features significantly differentiated among target habitat classes. Tukey was used to identify which habitat classes could be differentiated using a specific object feature. 
	Object Feature
	n
	ANOVA
	Tukey

	
	
	
	Water
	Reeds
	Trees/Shrubs
	Grasses
	Rushes

	Blue
	35
	F4,174 = 5.66; P >0.001
	BC
	A
	C
	AB
	BC

	Brightness
	35
	F4,174 = 40.60; P >0.001
	C
	A
	A
	B
	B

	Coastal Blue
	35
	F4,174 = 5.70; P >0.001
	BC
	A
	C
	AB
	BC

	DSM
	35
	F4,174 = 60.14; P >0.001
	D
	B
	A
	CD
	C

	GLCM Contrast
	35
	F4,174 = 4.48; P >0.002
	AB
	A
	B
	AB
	B

	GLCM Homogeneity
	35
	F4,174 = 13.02; P >0.001
	A
	C
	B
	BC
	BC

	Green 1
	35
	F4,174 = 14.18; P >0.001
	B
	A
	A
	A
	B

	Green 2
	35
	F4,174 = 12.81; P >0.001
	B
	A
	A
	A
	B

	NDI Green/Blue
	35
	F4,174 = 113.55; P >0.001
	D
	B
	A
	C
	D

	NDI Green/Red
	35
	F4,174 = 104.63; P >0.001
	CD
	B
	A
	C
	D

	NDVI
	35
	F4,174 = 90.80; P >0.001
	D
	B
	A
	C
	BC

	NIR
	35
	F4,174 = 79.14; P >0.001
	D
	B
	A
	C
	C

	Red 1
	35
	F4,174 = 7.26; P >0.001
	B
	A
	B
	A
	AB

	Red 2
	35
	F4,174 = 7.26; P >0.001
	B
	A
	B
	A
	AB

	Red Edge 1
	35
	F4,174 = 16.19; P >0.001
	B
	A
	A
	A
	B

	Red Edge 2
	35
	F4,174 = 34.83; P >0.001
	C
	A
	A
	B
	B

	Red Edge 3
	35
	F4,174 = 76.51; P >0.001
	D
	B
	A
	C
	C





Supplementary Table 2. ANOVA and Tukey results among object features selected at site LHB. ANOVA was used to determine which object features significantly differentiated among target habitat classes. Tukey was used to identify which habitat classes could be differentiated using a specific object feature.  
	Object Feature
	n
	ANOVA
	Tukey

	
	
	
	Water
	Reeds
	Trees/Shrubs
	Grasses
	Rushes

	Blue
	45
	F4,224 = 13.21; P >0.001
	C
	AB
	C
	A
	BC

	Brightness
	45
	F4,224 = 73.91; P >0.001
	D
	B
	A
	B
	C

	Coastal Blue
	45
	F4,224 = 14.06; P >0.001
	CD
	AB
	D
	A
	BC

	DSM
	45
	F4,224 = 162.06; P >0.001
	D
	B
	A
	C
	C

	GLCM Contrast
	45
	F4,224 = 3.87; P >0.004
	AB
	A
	AB
	A
	B

	GLCM Homogeneity
	45
	F4,224 = 11.48; P >0.001
	A
	B
	B
	B
	B

	Green 1
	45
	F4,224 = 30.82; P >0.001
	B
	A
	A
	A
	B

	Green 2
	45
	F4,224 = 30.39; P >0.001
	B
	A
	A
	A
	B

	NDI Green/Blue
	45
	F4,224 = 179.79; P >0.001
	C
	B
	A
	B
	C

	NDI Green/Red
	45
	F4,224 = 158.65; P >0.001
	C
	B
	A
	C
	C

	NDVI
	45
	F4,224 = 318.31; P >0.001
	C
	B
	A
	B
	B

	NIR
	45
	F4,224 = 115.17; P >0.001
	D
	B
	A
	B
	C

	Red 1
	45
	F4,224 = 19.30; P >0.001
	C
	B
	A
	C
	C

	Red 2
	45
	F4,224 = 25.52; P >0.001
	CD
	B
	D
	A
	BC

	Red Edge 1
	45
	F4,224 = 39.20; P >0.001
	C
	A
	A
	A
	B

	Red Edge 2
	45
	F4,224 = 68.54; P >0.001
	D
	B
	A
	B
	C

	Red Edge 3
	45
	F4,224 = 123.59; P >0.001
	D
	B
	A
	B
	C





Supplementary Table 3. ANOVA and Tukey results among object features selected at site LHC. ANOVA was used to determine which object features significantly differentiated among target habitat classes. Tukey was used to identify which habitat classes could be differentiated using a specific object feature.  
	Object Feature
	n
	ANOVA
	Tukey

	
	
	
	Water
	Reeds
	Grasses
	Rushes

	Blue
	10
	F3,39 = 10.04; P >0.001
	B
	A
	A
	AB

	Brightness
	10
	F3,39 = 63.00; P >0.001
	C
	A
	B
	B

	Coastal Blue
	10
	F3,39 = 9.47; P >0.001
	B
	A
	A
	AB

	DSM
	10
	F3,39 = 41.86; P >0.001
	C
	A
	B
	B

	GLCM Contrast
	10
	F3,39 = 2.18; P >0.1073
	A
	A
	A
	A

	GLCM Homogeneity
	10
	F3,39 = 0.87; P >0.4636
	A
	A
	A
	A

	Green 1
	10
	F3,39 = 23.37; P >0.001
	C
	A
	A
	B

	Green 2
	10
	F3,39 = 23.67; P >0.001
	C
	A
	A
	B

	NDI Green/Blue
	10
	F3,39 = 4.26; P >0.011
	B
	A
	AB
	AB

	NDI Green/Red
	10
	F3,39 = 5.86; P >0.002
	B
	A
	AB
	B

	NDVI
	10
	F3,39 = 23.54; P >0.001
	B
	A
	A
	A

	NIR
	10
	F3,39 = 34.33; P >0.001
	C
	A
	A
	B

	Red 1
	10
	F3,39 = 9.79; P >0.001
	B
	A
	A
	A

	Red 2
	10
	F3,39 = 8.93; P >0.001
	B
	A
	A
	A

	Red Edge 1
	10
	F3,39 = 30.84; P >0.001
	C
	A
	A
	B

	Red Edge 2
	10
	F3,39 = 41.33; P >0.001
	C
	A
	A
	B

	Red Edge 3
	10
	F3,39 = 36.19; P >0.001
	C
	A
	A
	B





Supplementary Table 4. ANOVA and Tukey results among object features selected at site CRMS-3680. ANOVA was used to determine which object features significantly differentiated among target habitat classes. Tukey was used to identify which habitat classes could be differentiated using a specific object feature.  
	Object Feature
	n
	ANOVA
	Tukey

	
	
	
	Water
	Grasses
	Rushes

	Blue
	10
	F2,29 = 2.65; P >0.089
	A
	A
	A

	Brightness
	10
	F2,29 = 10.20; P >0.001
	B
	A
	B

	Coastal Blue
	10
	F2,29 = 1.73; P >0.196
	A
	A
	A

	DSM
	10
	F2,29 = 11.84; P >0.001
	B
	A
	A

	GLCM Contrast
	10
	F2,29 = 0.67; P >0.521
	A
	A
	A

	GLCM Homogeneity
	10
	F2,29 = 1.11; P >0.343
	A
	A
	A

	Green 1
	10
	F2,29 = 5.54; P >0.010
	AB
	A
	B

	Green 2
	10
	F2,29 = 5.44; P >0.010
	AB
	A
	B

	NDI Green/Blue
	10
	F2,29 = 3.31; P >0.052
	A
	B
	A

	NDI Green/Red
	10
	F2,29 = 0.77; P >0.472
	AB
	A
	B

	NDVI
	10
	F2,29 = 49.54; P >0.001
	B
	A
	A

	NIR
	10
	F2,29 = 25.77; P >0.001
	C
	A
	B

	Red 1
	10
	F2,29 = 3.85; P >0.034
	AB
	A
	B

	Red 2
	10
	F2,29 = 3.43; P >0.047
	AB
	A
	B

	Red Edge 1
	10
	F2,29 = 7.28; P >0.003
	B
	A
	B

	Red Edge 2
	10
	F2,29 = 11.79; P >0.001
	B
	A
	B

	Red Edge 3
	10
	F2,29 = 19.51; P >0.001
	B
	A
	B





Supplementary Table 5. A table detailing the feature values used for class parameterization in eCognition Developer. The table is separated by site since individualized classification algorithms were developed for each site due to feature values being different likely resulting from differences in time of imagery collection. Note that the imagery bands and other features used for classification differ among sites as well.
	Site
	Object Class
	Ecognition Parameterization

	LHA
	Water
	< 0.085 NIR (and) < 0.4 NDVI; < 0.2 NIR (and) < 0.35 NDVI; <= 0.125 NIR (and) <= 0.6 NDVI (and) <= 0.07 Brightness (and) <= 0.113 NDI Green/Blue (and) <= 0.11 Red Edge 2 (and) <= 0.95 Red Edge 3

	 
	Reeds
	> 0.18 NIR (and) < 0.541 NIR (and) > 0.137 Red Edge 3 (and) < 0.393 Red Edge 3 (and) > 0.15 NDI Green/Blue (and) < 0.323 NDI Green/Blue (and) < 0.735 NDVI

	 
	Shrubs/Trees
	> 0.24 NIR (and) > 0.155 Red Edge 3 (and) > 0.268 NDI Green/Blue (and) > 0.725 NDVI

	 
	Grasses
	> 0.06 Red Edge 1 (and) > -0.07 NDI Green/Red (and) > 0.14 NDI Green/Blue (and) > 0.035 Green 1 (and) > 0.036 Green 2; > 0.045 Red Edge 1 (and) > -0.129 NDI Green/Red (and) > 0.074 NDI Green/Blue (and) > 0.0282 Green 1 (and) > 0.0288 Green 2

	 
	Rushes
	> 0.053 Red Edge 1 (and) > -0.086 NDI Green/Red (and) > 0.123 NDI Green/Blue (and) >0.0297 Green 1 (and) > 0.0307 Green 2

	LHB
	Water
	< 0.08 NIR (and) < 0.35 NDVI; <= 0.07 NIR (and) < 0.48 NDVI (and) > 0.065 GLCM Homogeneity NIR

	 
	Reeds
	> 0.11 NDI Green/Blue (and) < 0.308 NDI Green/Blue (and) > 0.028 Brightness (and) < 0.088 Brightness (and) > 0.057 Red Edge 3 (and) < 0.208 Red Edge 3 (and) > 0.015 Red 1 (and) > 0.3 NDVI (and) < 0.745 NDVI (and) > 0.065 NIR (and) < 0.259 NIR

	 
	Shrubs/Trees
	> 0.25 NDI Green/Blue (and) > 0.0365 Brightness (and) > 0.0787 Red Edge 3 (and) < 0.037 Red 1 (and) > 0.695 NDVI (and) > 0.1 NIR

	 
	Grasses
	> 0.03 Brightness (and) > 0.135 NDI Green/Blue (and) > 0.019 Green 2 (and) > 0.031 Red Edge 1 (and) < 0.255 NIR (and) > 0.0215 Red 2

	 
	Rushes
	< 0.064 Brightness (and) > 0.029 Brightness (and) < 0.227 NDI Green/Blue (and) > 0.06 NDI Green/Blue (and) < 0.033 Green 2 (and) > 0.015 Green 2 (and) < 0.059 Red Edge 1 (and) > 0.024 Red Edge 1 (and) < 0.177 NIR (and) > 0.075 NIR (and) < 0.041 Red 2

	LHC
	Water
	<= 0.3 NIR (and) < 0.7 NDVI

	 
	Reeds
	> 0.5 NDVI (and) > -81 DSM (and) > -7.87 Brightness

	 
	Grasses
	> 0.2 Red Edge 2 (and) > 0.0687 Green 1 (and) > 0.406 NIR (and) > 0.081 Green 2 (and) > 0.135 Red Edge 1 (and) > 0.29 Red Edge 3

	 
	Rushes
	< 0.27 Red Edge 2 (and) < 0.0905 Green 1 (and) > 0.325 NIR (and) < 0.542 NIR (and) < .109 Green 2 (and) < 0.179 Red Edge 1 (and) < 0.382 Red Edge 3

	CRMS
	Water
	< 0.316 NDVI (and) > 0.05 Brightness; <= 0.2 NIR (and) > 0.05 GLCM Homogeneity (and) < 0.3 NDVI

	 
	Grasses
	>= 0.18 NIR (and) >= 0.105 Red Edge 1

	 
	Rushes
	< 0.233 NIR (and) < 0.116 Red Edge 1




