
Environment Canada’s Prairie & Northern

Habitat Monitoring Program



Objective/Rational

• Establish a sampling network for 
estimating long-term habitat and land use 
trends for the settled portions of the three 
Prairie Provinces.

• Feed into the adaptive management 
strategy process adopted by the PHJV.

Presenter
Presentation Notes
The original objective of the Prairie Habitat Joint Venture monitoring program was to establish baseline habitat values for long-term monitoring sites and to generate estimates of the current (1985) distribution and quantity of each of a variety of habitat (cover) and land use classes within each of the ecoregions in the settled portions of the three Prairie Provinces.

Numerous studies have documented the decline of prairie habitats for specific locations and time periods but, the recent rate of loss, across the prairies as a whole is largely an unknown. The continued objective of this program is to monitor and report trends in habitat loss/change in the various prairie ecoregions. This will ensure that PHJV programs have the necessary information to adapt to an ever changing landscape.





Background

• Approximately 25,000 wetlands are 
samples annually with the implementation 
of NAWMP.



METHODS

Air Photo Acquisition and Processing

1985 Baseline Habitat Feature Extraction

Habitat Dataset Updating 1999,2002, and 2003

GIS analyses of the 1985 and Updated
datasets for trend analysis.

Landscape Stratification and Sample Design

Reporting (Phase I completed)

Presenter
Presentation Notes
This slide summarizes the methodology components developed for the program.
The result of work started in 1985 (the baseline year) was compiled in hard-copy format and had to be redone using modern GIS techniques.



Landscape Sampling

Presenter
Presentation Notes
The ecoregion is the highest subdivision within the PHJV used for stratifying sample sites.

The next step was to identify the finer subdivisions within each ecoregion, this was accomplished by using the habitat sub regions (similar to ecodistricts, but more focused on habitat components). This formed the finest level of stratification within the PHJV.

The next step was to establish a sampling network across the PHJV. The decision was made to start with the 65 existing air/ground survey transects currently operational in 1985. This provided a ready made sample which came with historical data, and more importantly this method of sampling was collaborative with how we monitored waterfowl populations across the prairies. An additional 87 transects were then established using a systematic stratified random sampling procedure which linked sample sites to the annual air ground flight lines.


 



Legend:
 Prairie ecozone 

 Boreal plain ecozone

 New ground segments

 Old ground segments

Prairie Canada Survey Segments
and Prairie Canada Ecozones





Transect

Upland Cover 
Classes

Wetland Cover 
Classes

Activity
Classes

Margin
Classes

Natural Grassland
Tame Grass
Annual Crops
Summer Fallow
Shrub & Trees
Bare Ground
Numerous Others

Grass & Sedge
Bull Rush & Cattail
Saline Lakes & Ponds
Natural Open Water
Artificial Open Water
Cultivated Basins
Wooded Basins

No Activity
Grazing
Haying & Forage
Cultivation
Farmsteads
Roads
Other

Non-natural 
(includes cultivated 
margins)
Grass
Shrub

Presenter
Presentation Notes
1985
The method used to sample the landscape was a 12 mile transect line running west to east.
Within each transect baseline habitat was mapped and attributed on a quarter section basis with every second quarter section being sampled. Sampled quarters are located alternately north and south of the transect line. The standard transect sample contained 24 quarters, although in a few cases the number may be as large as 30 or as small as 16.
The first step was to collect 1:24000 false color aerial Photography in May 1985 for all 152 habitat monitoring transects across the PHJV landscape.
Next habitat features where extracted using stereoscopic photo interpretation techniques and an extensive groundtruthing program to verify and enhance the information captured.
1999
Later when the monitoring program started to look at updating the baseline dataset it was necessary to employ new GIS technology to reproduce the data into digital product (from hardcopy records), airphotos where scanned and georefrenced which allowed us to provide detailed measurements of habitat types.
Talk about the classess cover, activity margin, impact etc.





Heads Up Digitizing of Habitat 
Polygons

Presenter
Presentation Notes
This slide gives an example of the level of detail achieved through the heads-up digitizing process. Significant improvements in polygon delineation where achieved during the digitizing of the original 1985 baseline habitat data.
Each of the polygons shown here would have a code for cover type, land use, impact, margin type for wetlands, and relevant comments.



Type I (Temporary or Ephemeral) 
Wetlands

Temporary water, sheet water and wet 
depressions which can be expected to 
last less than three weeks after initial 
observation and have less than 15cm of 
water depth.  



Cultivated Wetland

Presenter
Presentation Notes
The cultivated wetland is also a commonly occurring wetland in the PHJV.
This is not a wetland type, but rather a condition of the wetland.
In order to fall into this class the basin (not just the margin) had to be in a cultivated state.
Any type of wetland could become cultivated largely depending on the moisture conditions for the specific season.
It was not uncommon to see wetlands that were cultivated in 1985 be recorded as grass or sedge or even deep marsh habitat in the update year due to the influence of water.
However, a large number of wetlands remain in a cultivated state even during wetter conditions. And we will discuss this further later in this talk.



Type III (Seasonal) Wetlands

Wetlands containing natural aquatics 
which normally are dry by midsummer 
but are expected to retain water for at 
least three weeks following initial 
observation.  These wetlands normally 
have a uniform vegetative cover and 
contain at least 15cm of water. 



Grass and Sedge

Presenter
Presentation Notes
This is an example of the broadest wetland class, the Grass and sedge cover type.
This class contained wetlands ranging from low prairie and wet meadow type habitats to shallow marsh type wetlands such as the one shown here.
This lumping was largely due to the limitations of using air photos for class interpretations. We are currently working on how to better split this class to give us more information regarding this important class of wetlands.



Type IV (Semi-permanent) 
Wetlands

These wetlands have sufficient water 
depth that will likely last throughout the 
brood season but may become dry 
during late August or September.  Water 
is present in these wetlands in at least 7 
out of 10 years, and the vegetation is 
normally clumped covering all but the 
centre of the wetland.



Bulrush/Cattail Marsh

Presenter
Presentation Notes
This is an example of a deep marsh habitat.
The class was identified by containing a basin which central zone was dominated by Cattails or Bulrushes. 



Type V (Permanent) Wetlands 

Usually deep marshes or lakes that 
have sufficient water to persist through 
the summer and fall. These wetlands 
normally are characterized by a 
peripheral rim of aquatic vegetation 
bordering and open water 



Natural Open Water

Presenter
Presentation Notes
This is an example of the natural open water or shallow water wetland class.
This class included permanent open water lakes and ponds.
Often these habitats contained some submerged or floating plants and emergent veg was often confined to a thin margin surrounding the basin.



Streams and Artificial Wetlands

• Streams
• Artificial Wetland

– Artificial water bodies include anything that 
may hold water and is man-made.

– Ex: Dugouts, Borrow Pits, Stock Ponds, 
Irrigation Canals, Sewage Lagoons, and 
Reservoirs.



Dry Basins

• Occur in all categories
– Natural Basins 
– Streams
– Artificial Wetlands



Tame Grass

Presenter
Presentation Notes
This slide shows some of the most common upland type habitat cover types cropland and tame grass.
The tame grass was referred to as improved grassland under the initial classification structure.



Natural Grassland

Presenter
Presentation Notes
This is an example of the Natural Grassland category (originally referred to as unimproved grassland).
This category was not exclusively native grass, as it also contained grazing land that was made up of tame grasslands that had gone wild (did not show evidence of recent seeding, cultivation etc.)
So this class had some lumping of grasslands that where not native, but they where also not tame.



Ground Checks

Presenter
Presentation Notes
Here is an example of the original baseline data and how it was used in the field by field crews.
The original digitized air photos where blown-up using color copiers and photocopies of the attribute information where updated in the field.
Crews also had access to the most recent aerial photography available from government archives.
Explain Ground checks.



Change Detection

Presenter
Presentation Notes
So once all the baseline habitat was digitized, and all the groundtruth information was collected it was then possible to perform the change detection process.
When possible recent airphotos where used to confirm and help map habitat changes.
What you are looking at here is a 1985 image of a baseline habitat quartersection. Watch what happens to them sometime between 1985 and the 2002 update.
This is how wetland loss is mapped. The wetland area has now become upland, some wetland area was also added in the form of drainage ditches.



Change Mapping

Presenter
Presentation Notes
So lets take a more detailed look at just how we map the upland change.
In 1985 we have a largely wooded quartersection of land dispersed with some natural grasslands and a few shallow marsh type wetlands.
And in 2002 the quarter has completely changed.
Point out dugouts, remnant wooded areas, and oil filed.



Wetlands: Results

Presenter
Presentation Notes
I will now quickly summarize the results from Phase I of the habitat monitoring program. But first I would like to discuss what exactly is wetland loss, an what is it exactly that we consider as wetland loss under the habitat monitoring program.
So we will take a look at a few examples of the types of wetland loss that are measured as part of the program. It is important to understand that we only measure losses that we are capable of detecting. The primary indicator of wetland loss to us is the presence of some permanent impact that significantly alters the wetland basin, so as to convert the basin into an upland type habitat.




Wetland Loss

Presenter
Presentation Notes
Basin filling. This is the hardest loss to detect, difficult to determine if the filling efforts are sufficient enough to destroy the wetland. Repeated cultivation may result in some incidental filling, this is also difficult to detect in highly cultivated landscapes.



Wetland Loss

Presenter
Presentation Notes
Aggressive Basin filling. Directed efforts to fill wetland basins entirely. Rare but, can have considerable impacts on the resource as the changes are quite dramatic.



Wetland Loss

Presenter
Presentation Notes
Ditching. Example of a newly constructed ditch attached to an existing drainage network that is designed to drain into near by waterway. 



Wetland Loss

Presenter
Presentation Notes
This is a form Drainage tile used for removing standing water in a field (i.e. draining a wetland). Removes overland flow and can rapidly drain wetland basins. Some studies have shown that drainage tile is capable of reducing surface runoff by 45% .



Wetland Loss

Presenter
Presentation Notes
Land contouring. Very common type of drainage, difficult to detect remotely, field visit often required. This type of drainage often ties into road ditch. New road ditches provide an opportunity for storing water and thus drainage ditches and land contouring often ties into road diches.



Wetland Loss

Presenter
Presentation Notes
Dugouts. Often new dugouts are being built in existing wetland basins. This often results in a loss of wetland area as the dugout (depending on type of wetland) is a trap from water spreading out over the wetland. In some cases dugouts have there own system of ditches to steal water from wetlands.



Wetland Loss

Presenter
Presentation Notes
Most common ditch type. A storage system taking water from wetlands and storing it in long linear ditches, this maximizes cult potential of the field.



Wetland Loss

Presenter
Presentation Notes
Road ditches surrounding a section of land are an attractive option for wetland drainage. They provide a means for water storage depending on how the ditch was constructed.



Wetland Loss

Presenter
Presentation Notes
Partial Drainage and Filling are not recorded as wetland loss. V ditching is completed in the fall to expatiate the movement of water off quarter, the ditches are then plowed under and the basins can then be incorporated into the operation. PD and PF are noted as impacts for the effected wetlands.



Results
base year: 1985 total wetland 

area:
43.56 Ha gross wetland 

loss:
4.46 Ha -10.24 %

update 
year:

2002 total wetland 
area:

39.27 Ha gross wetland 
gain:

0.17 Ha 0.39 %

net change: -4.29 Ha net change -4.29 Ha

-9.85 %

Arden E (ADN)

base year: 1985 total wetland 
area:

60.03 Ha gross wetland 
loss:

0.41 Ha -0.68 %

update 
year:

2002 total wetland 
area:

59.62 Ha gross wetland 
gain:

0.00 Ha 0.00 %

net change: -0.41 Ha net change -0.41 Ha

-0.68 %

Arden W (ARD)



Results
base year: 1985 total wetland 

area:
84.21 Ha gross wetland 

loss:
0.05 Ha -0.06 %

update 
year:

2002 total wetland 
area:

84.16 Ha gross wetland 
gain:

0.00 Ha 0.00 %

net change: -0.05 Ha net change -0.05 Ha

-0.06 %

Carberry (CAR)

base year: 1985 total wetland 
area:

315.81 Ha gross wetland 
loss:

5.04 Ha -1.60 %

update 
year:

1999 total wetland 
area:

310.96 Ha gross wetland 
gain:

0.19 Ha 0.06 %

net change: -4.85 Ha net change -4.85 Ha

-1.54 %

Crandall E (CDL)



Results
base year: 1985 total wetland 

area:
115.58 Ha gross wetland 

loss:
0.35 Ha -0.36 %

update 
year:

2002 total wetland 
area:

115.24 Ha gross wetland 
gain:

0.01 Ha 0.01 %

net change: -0.34 Ha net change -0.34 Ha

-0.30 %

Crandall W (CRN)

base year: 1985 total wetland 
area:

48.55 Ha gross wetland 
loss:

2.75 Ha -5.67 %

update 
year:

2002 total wetland 
area:

45.54 Ha gross wetland 
gain:

0.04 Ha 0.08 %

net change: -2.71 Ha net change -2.71 Ha

-5.59 %

Dauphin (DAU)



Results
base year: 1985 total wetland 

area:
41.36 Ha gross wetland 

loss:
7.45 Ha -18.01 %

update 
year:

2002 total wetland 
area:

34.26 Ha gross wetland 
gain:

0.35 Ha 0.84 %

net change: -7.10 Ha net change -7.10 Ha

-17.17 %

Grandview E (GRE)

base year: 1985 total wetland 
area:

272.27 Ha gross wetland 
loss:

2.51 Ha -0.92 %

update 
year:

2002 total wetland 
area:

269.86 Ha gross wetland 
gain:

0.09 Ha 0.03 %

net change: -2.41 Ha net change -2.41 Ha

-0.89 %

Grandview W (GRW)



Results
base year: 1985 total wetland 

area:
226.93 Ha gross wetland 

loss:
11.23 Ha -4.95 %

update 
year:

1999 total wetland 
area:

217.13 Ha gross wetland 
gain:

1.43 Ha 0.63 %

net change: -9.80 Ha net change -9.80 Ha

-4.32 %

Lavinia (LAV)

base year: 1985 total wetland 
area:

288.48 Ha gross wetland 
loss:

25.50 Ha -8.84 %

update 
year:

1999 total wetland 
area:

264.56 Ha gross wetland 
gain:

1.58 Ha 0.55 %

net change: -23.92 Ha net change -23.92 Ha

-8.29 %

Moore Park (MOP)



Results
base year: 1985 total wetland 

area:
248.22 Ha gross wetland 

loss:
9.51 Ha -3.83 %

update 
year:

2002 total wetland 
area:

240.22 Ha gross wetland 
gain:

1.51 Ha 0.61 %

net change: -8.00 Ha net change -8.00 Ha

-3.22 %

Penrith (PEN)



Overall Summary Statistics:

base year: total wetland 
area:

1,744.99 Ha gross wetland 
loss:

69.27 Ha -3.97 %

update 
year:

total wetland 
area:

1,681.10 Ha gross wetland 
gain:

5.37 Ha 0.31 %

net change: -63.89 Ha net change -63.89 Ha

-3.66 %
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