Feature Size

Wetland Size Distribution (< 0.1 Ha)
Exceedance Curve
Prairie Canada
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& AWCS Classification

| Bryoid[8 —{Graminoid [G ]
ryoid [B] raminald)el Deciduous [Wd]

| Shrubby [5]

Vo

Wetland
Peatland srEE
Wetland
I I
| | | | |
Open
B Fen [F Swamp [5 Marsh [M
Bog (8] [ p [ ] Fin
Aquatic
Wooded, Wooded, Wooded, st a0 ks
|| Coniferous [Wc] || Coniferous [Wc) || Coniferous [Wc] fiammaii] N ‘Ef:j;tatmn
Wisoded Tilled
—| Shrubby [5] || shrubby [5] || MixedWonod i — Bare [B]
W] [T]
Wooded

L

W

Seasonal

Type (LILILT)

Semi-
Permanent
Type (IV, ¥, V1)

Seasonal
Type (LILILT)

Semi-
Permanent
Type (IV, ¥, VI)

Source: 2020, Alberta Wetland Mapping Standards and Guidelines.

Class Level

Form Level
(Optional)

Type Level -
Water
Permanence
(Optional)

Decreasing Class/Attribute Accuracy

v

Accuracy Requirements

Wetland/Upland — 90%
AWCS Class — 80%
AWCS Form — 70%



Reference Data

Photogrammetry based validation
« CWI photogrammetric protocol adapted to AWCS.
* Training and validation source (i.e. 66% and 33% respectively).
« Randomly selected 5x5 KmZ2 blocks ~5% of project area.
« Photogrammetry data used for model assessments.
o

A IS

Total Area of DUC Validation
Basins (Pakowki)

AWCS Class AWCS Form Hectares
Open Water [W] 317.9
366.0
Marsh [M] Graminoid(G) 1,570.5
2,294.2

0.1
4,548.6




Field Component

Geospatial Mapping - Quick Field Protocol Form (2022)

Date: / J 2032 Obs. Time: : Main Proj: Crew: ! / /
(Day / Mo [ Year) {Hr : Min) (ABMI_MC, EB, BERA, ALPHA_SG) |Circle recording crew member)
Site Name: - -

(Proj. Abbrev.] ([Mat. Region: BORL, PARK, GRSS, etc) (Date: yymmdd] (Crew Initizls, without /) (Wetland point no. for the day)

Coord. Sys.: UTM | Lat&Long (decimal degrees] | Projection: Datum:

GPS Location: Lot /North: Long.fEast: Ba c kg ro u n d
sophorss e L e : : R B * Alberta Wetland Classification System Field Guide

o o  Designed for both Boreal and Prairie Wetlands

Dist. to Edge? [m):

] Surface water -> ] Water covers > 25% of wetland  AND ] Water <2 mdesp OR ] >=2mdeep ® Expanded SpeCieS “St (Prairie)

Izn:::‘ti::;d Present: [ Aquatic fauna [snails, etc] [ Saturated soil  [] Algal oust [ Surface soil cracks
I”] Hydrogen sulfide odor ["] Salline crusts/salt flats I"] Influenced by beaver activity [ Hummocky terrain L ArCG I S S u rvey 1 2 3 / ArCG I S CO | | e Cto r

3. Tree* Cover | [] Total tree cover > 25% of ared® 4. Shrub® Cover 7] Total shrub cover > 25% of area’

[] 75% of tree cover is conifer ["] 75% of tree cover is deciduous | ] Typical height: [(l=<2m OR [I==2m

[ Typical tree height: [l<1om OR [1>=10m Species ohserved®: [ ieatheriear  [)[Elauder

Species observed®: L= 2] prack spruce Ezlabradm tea EEBog birch EEWi low Va ria b I e s

)& satsam poplar L Tamarack/larch ‘| Bog cranberry L Blusberry L Rose

Ej Alaska birch Ej Pine [Lp/lack) Ezﬂogwuod EzBunchberr\r EzBearbem; .

Ej Wht/Pap. birch Ej White spruce EEBmcted honeysuckle EEBuﬁalobew Ezbewberr\r L Wet I a n d I n d I Cato rs

E] Trembl. Apsen E] Balsam fir Ealowhush cranbemy EEMarsh Cinguefoi
pr— I I I - -

5. Ground Cover || Sphagnum and/or brown mosses dominate cover  OR I"] Sedges and grasses dominate cover o Tre e Cove r (%’ h e Ig ht’ S pe C I es)
Brvophvie spp. -

Ervephyte s Forty spp. ohserved®: Grass, s=dge, and rush spp. observed®:

observeds:

E : Sphagnum moss EEBuckbean E: Fireweed E: Grass general E: Rush general E: Sedge general b Shru b Cover (%’ height’ SpeCieS)
E:‘ Brown moss E:‘C loudberry E:‘ Ferns E:‘ Bluejoint E:‘ Wire rush E:‘ Cattails

E: -eather moss E: orsetails E: Witr hemlock E: wi bluegrass E: reat bulrus E: vwined si El 0 1
Ej En:h:n Eg:jommo;waterparsnip Ej ::au;lgraz Ej :eedl:slpik;:ush Ej I, ¢ Ground Cover (A)’ SpeCIeS)

Fouwtail barley
Eji leaved Soloman’s seal Ej Reed canary grass Ej 3-zquare rush . .
%
Aguatic submersed and/or floating spp. Observed®: E:‘ General floating spp. E:‘ General submerged spp. b Aq u at I C ( 0’ S p e C I es
EEBIadden\lort E: Milfoils Ej Hornworts Ej Pondweeds : j Large-leaved white water crowfoot
EEWater smartweed E: Algae E: ‘Widgeon grass E: Common duckwesd E: Large-sheath pondweed [ ] Pe r‘ m a n e n Ce ( zo n e )
6. Water Permanence® | [ | Temporary [] Seasonal [ ] Semi-permanent ] Permnanent [] Intermittent/saline
7. AWCS Call Call Observations: ° AWCS ( | f )
Class, Torm
Class: [ ] Bog [ Fen [ Swamp | Marsh (Gramingid) ] shallow Open Water
Form: | ] Wooded, conif. [ Wooded, conif. | [] Wooded, conif. [ Bare
[ Shrubby [1 Shrubkby [ Wiooded, decid. [] submerged and/or
] Open [] Gramineid [ Wooded, mixed aguatic veg
[ :Shru_bb\r

Other Motes/Comments:

Footngteas:

What object in the photo is being used for scale?

Estimated distance from the GPS point location to the edge of the homogeneous area being sampled (metres), in the given cardinal direction
Percent of the homogeneous area being representad by current data collection location (e g., homogeneous wetland form)

Tree cover defined as: tree/woody vegetation species == 3 m tall; shrub cover is woody vegetation < 3 m tall

First box indicates »=5% cover and second biox indicates »= 20% cover

Only for marsh and shallow open water dasses; only required in Grassland and Parkland Matural Regions, optional elsewhere

LR N




Field Component

Cactus Lake Basin#3001 UAV Obliques

R S

Field O bservations
& Melersh {Graminod)
®  Ssamp (Ehnibiby|
Cactus CWI|




Field Component — UAV Integration

Field Site #6 - SWI15-17-11-W4

-+ Edge Oheservations

Zone Observations

< Marsh - Ephemcral
@ Marsh - Temoarany

Site 6 Field 2023
[ | Marsh,Eghemersl

:| Marsh, Temporary
P March,Seazonal

Dhuchs Undimited
0 0.0% 2.1 0.2 Miles




Machine
learning

Multisource Image
Processing
Local pipeline

Prairie Mapping Steps
)

preprocessing
Local pipeline

collection
Training data
Testing data

Reference data
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Object Based Image Analysis (OBIA)
| Terrain | High Resolution

DLE'::r(fE High-resolution Stereo Models Sentinel-2 GEE ABMI Human
S or (RGBI) (RGBI) entinel- Sentinel-2 Footprint
Seasonal
v \4 SenCore2 Epochs (2017 —
2020) Transportation
PDEP/CUT- H .
o )/( o epressions »|  segmentation >
lve)
Photo Interpretation .
Indices Segmentation g
Q Built Up
A 4 =1 Area
=y
n Attribute P - =
\ 4 » ; < Training
Calculation Optical Stack S_
*  Depth to spill elevation v g
*  Depth below median v ey
*  Depth below median (binary) ksl
*  Slope Random Forest < Validation
¢ Vertical Flow Distance (Riverine) (ML) N Data
66% Training  |33% Validation
A 4
wAwes Hydroperiod
&
Classification - Lavey
A
Anthro Mask
Terrain Derivative
Accuracy

Statement of

Accuracy




Method Workflow

rsh_Gram
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OBIA Workflow — Data Sources & Classification Variables

BO1
B02
BO3
BO4
PSSprNIR
B14
IR7
IR8
B17
B18
B19
B20
B21
B22
B23
B24
B25
B26
B28
B29
B30

2018-05-21_UWA

2016 - 2020

BLUE
GREEN
RED

NIR

NIR

RE1
SWIR1
SWIR2
RVI
AFRI16
AFRI21
RENDVI
MRENDVI
Green
Red
MNDWI
CropProb
Hydroperiod
Slope
MDB
MBE

| Source ___|SPRING ___[lateSpring __|SUMMER
Planet Scope (3m) 2018-04-27

Sentinel-2 scenes 2018-04-26_UVA
(10m) 2018-04-26_UWA

LIDAR DEM (5m)

Hydroperiod (10m) eIk Ewierie]

Band (script) | Description | Information |

2018-08-06
2018-07-30_UVA
2018-07-30_UWA

2016 - 2020

Planet Summer blue band

Planet Summer green band

Planet Summer red band

Planet Summer NIR band

Planet Spring NIR band

Sen2 lateSpring red edge 1 band

Sen?2 lateSpring swirl band

Sen2 lateSpring swir2 band

Sen2 lateSpring RVI index

Sen2 lateSpring AFRI16 index (PCI VEGINDEX)
Sen2 lateSpring AFRI21 index (PCI VEGINDEX)
Sen2 lateSpring RENDVI index (PCI VEGINDEX)
Sen2 lateSpring MRENDV!I index (PCI VEGINDEX)
Sen2 Summer green band

Sen2 Summer red band

Sen2 Summer MDNWI index

Crop probability (AAFC up to 2018)

ABMI’s Hydroperiod normalized (0 — 100 values)
LiDAR Slope

LiDAR Depth to Spill

LiDAR Median Basin Elevation (Value /Binary)



Quantitative Challenges

Upland/Wetland Split — Prairie OBIA sites

Calgary West Cypress

Error Distribution
:l Agresmeni
- Commission
[ | ommision

Senirewe Pla et (Laks e 3000 Source Mt Labn Ine. 1023




Eastern Irrigation District
and Jenner Plains Alberta

CWI (2021)

Overall
Accuracy

83.5%

CY¥l 5 Class
AlarE
I bl ey et

1:450,000

Cactus Lake Saskatchewan
CWI (2021)

CWI 5 Class

Marsh
B steiice s cpen ke

T

1:650,000

Overall
Accuracy
85%




Mapping Deliverables -- Parkland

Derwent

: Target Landscape

Derwent

Target Landscape

1200,

Rara L
Croplard Cropland
Grassland B openWater Grassland

o0 swamp B Forest . . . B8 swamg &F ror=st




CWI Status

CW1 Status — June 2023
Praie Pothole Region

I" AT
Alberky

Manitoha

JaRnn ! CAN A DN

Saskatchewan

| | Prairic Pothok: Region
[ Fhass 1- {2022 - 2023)
[ Rl 2 (2034 - 2025)
B CLT Complets

Ei o v Sl 4Z9E G B 4o Jzgs ppe JDude Unlimiled
Sa e Bewnp b Bl AZE Gon e B SORG 355 ER i

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

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

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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