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AWCS Classification

Accuracy Requirements

• Wetland/Upland – 90%
• AWCS Class – 80%
• AWCS Form – 70%

Source: 2020, Alberta Wetland Mapping Standards and Guidelines.

Tilled 
[T]



Photogrammetry based validation
• CWI photogrammetric protocol adapted to AWCS.
• Training and validation source (i.e. 66% and 33% respectively).
• Randomly selected 5x5 Km2 blocks ~5% of project area.
• Photogrammetry data used for model assessments. 

Reference Data

Total Area of DUC Validation 
Basins (Pakowki)

AWCS Class AWCS Form Hectares
Open Water [W] 317.9 
Open Water [W] Bare (B) 366.0 
Marsh [M] Graminoid(G) 1,570.5 
Marsh [M] Tilled (T) 2,294.2 
Swamp [S] Shrubby (S) 0.1 

4,548.6 



Field Component

Background
• Alberta Wetland Classification System Field Guide
• Designed for both Boreal and Prairie Wetlands
• Expanded species list (Prairie)
• ArcGIS Survey 123 / ArcGIS Collector

Variables
• Wetland Indicators
• Tree cover (%, height, species)
• Shrub cover (%, height, species)
• Ground cover (%, species)
• Aquatic (%, species)
• Permanence (zone)
• AWCS (class, form) 



Field Component
Cactus Lake Basin#3001 UAV Obliques

Ground Photos



Field Component – UAV Integration



DUC Prairie Wetland Mapping

Salve Lake

Reference data 
collection

Training data

Testing data

Salve Lake

Terrain data 
preprocessing

Local pipeline

Multisource Image 
Processing

Local pipeline

Wetland form mapping

Machine 
learning

Prairie Mapping Steps



Object Based Image Analysis (OBIA)

Lidar BE 
DEM (2 or 

5m)

Terrain Derivative

PDEP/CUT-
Fill XOR

Depressions

GEE 
Sentinel-2Sentinel-2High-resolution 

(RGBI)

Seasonal 
Epochs (2017 – 
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Segmentation

Training
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Stereo Models 
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Validation 
Data
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• Depth to spill elevation
• Depth below median
• Depth below median (binary)
• Slope 
• Vertical Flow Distance (Riverine)

Hydroperiod 
Layer

Classification



Method Workflow



Salve Lake Salve Lake

Source SPRING Late Spring SUMMER
Planet Scope (3m) 2018-04-27 2018-08-06
Sentinel-2 scenes 
(10m)

2018-04-26_UVA
2018-04-26_UWA

2018-05-21_UWA 2018-07-30_UVA
2018-07-30_UWA

LiDAR DEM (5m)
Hydroperiod (10m) 2016 - 2020 2016 - 2020 2016 - 2020

Image Source Band (script) Description Information
PS Sum B01 BLUE Planet Summer blue band
PS Sum B02 GREEN Planet Summer green band
PS Sum B03 RED Planet Summer red band
PS Sum B04 NIR Planet Summer NIR band
PS Spr PSSprNIR NIR Planet Spring NIR band
Sen2 lSpr B14 RE1 Sen2 lateSpring red edge 1 band
Sen2 lSpr IR7 SWIR1 Sen2 lateSpring swir1 band
Sen2 lSpr IR8 SWIR2 Sen2 lateSpring swir2 band
Sen2 lSpr B17 RVI Sen2 lateSpring RVI index
Sen2 lSpr B18 AFRI16 Sen2 lateSpring AFRI16 index (PCI VEGINDEX)
Sen2 lSpr B19 AFRI21 Sen2 lateSpring AFRI21 index (PCI VEGINDEX)
Sen2 lSpr B20 RENDVI Sen2 lateSpring RENDVI index (PCI VEGINDEX)
Sen2 lSpr B21 MRENDVI Sen2 lateSpring MRENDVI index (PCI VEGINDEX)
Sen2 Sum B22 Green Sen2 Summer green band
Sen2 Sum B23 Red Sen2 Summer red band
Sen2 Sum B24 MNDWI Sen2 Summer MDNWI index
AAFC B25 CropProb Crop probability (AAFC up to 2018)
ABMI B26 Hydroperiod ABMI’s Hydroperiod normalized (0 – 100 values)
LiDAR B28 Slope LiDAR Slope
LiDAR B29 MDB LiDAR Depth to Spill
LiDAR B30 MBE LiDAR Median Basin Elevation (Value /Binary)

OBIA Workflow – Data Sources & Classification Variables



Salve Lake Salve Lake

Quantitative Challenges

CWI Class Marsh Open Water Upland User Accuracy
Marsh        351.06                                 31.77              291.50 52.1%
Open Water          41.47                               125.94                17.06 68.3%
Upland          75.86                                   5.94        15,268.41 99.5%
Producer 75.0% 77.0% 98.0%

Validation

Pr
ed
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tio

n

Class Upland Wetland User Accuracy
Upland    15,274.3                                   84.4 99.5%
Wetland          301.7                                 548.6 64.5%
Producer Accuracy 98.1% 86.7%

Validation

Pr
ed

ic
tio

n
Upland/Wetland Split – Prairie OBIA sites

CWI Class Assessment– Prairie OBIA sites



Overall 
Accuracy

83.5%

Overall 
Accuracy

85%



Mapping Deliverables -- Parkland



CWI Status 
Phase 1 
Prairie Target Landscapes
• Eastern Irrigation District 
• Jenner Plains 
• Clear Lake 
• Calgary West

Parkland Target Landscapes
• Buffalo Lake
• Pine Lake
• Eastern Plains 
• Cactus Lake

https://maps.ducks.ca/cwi/

Phase 2
Parkland Target Landscapes
• Viking -- AB
• Conjuring Creek/ Upper Assiniboine - SK
• Minnedosa / Shoal Lake -- MB



Prairie Wetland Mapping Next Steps

Next Steps:
• Bring additional expertise to increase DUC Prairie GIS capability and capacity
• Determine standardized accuracy reporting framework, method, and acceptance 

criteria
• Evaluate the repeatability of OBIA method to characterize these dynamic features
• Improve the scalability of OBIA approach
• Continue to evaluate emerging alternative approaches (i.e. XGBoost, CNN)
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