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UofA Watershed Integrity Project

Development of a comprehensive geospatial tool for assessing watershed integrity and
aquatic ecosystem health in the North Saskatchewan River basin

\Alatarchad intaaritv [cancnatiall Aquatic ecosyStem health (ﬁEId)

Untested and
assumed
stressor-response
relationships

Can we develop a geospatial model of watershed integrity that can
accurately predict AEH in the North Saskatchewan River Basin?



Major project objectives

1. Review published geospatial models of watershed integrity and indices of AEH

'2. Assess AEH of representative tributaries of the NSR using field-based
: approaches and traditionally used indices (water quality, microbial

: communities, periphyton, benthic invertebrates and fish)

|

3. Develop and test the performance of relationships between indices of AEH with
geospatial data

4. Implement the best-performing geospatial model of watershed integrity

5. Disseminate the results to the scientific community and the general public
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H site selection
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Development of a comprehensive geospatial tool for
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AEH site selection objectives

1. Maximize indicator variability across the basin, but capture smaller-scale variability.
2. Trade-off between # distinct areas of interest and site replication

3. Accessibility

T
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AEH: Site Selection workflow
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> 1:Subcatchments & indicators

SourceJEsriy Maxar: GeoEye' Earnthstar,Geographics, CNES/Airbus DS, USDA; USGS, AeroGRID. IGN!
and thelGIS UserCommunity)




1: subcatchments & indicators

Natural indicators

StreamsDensity_m_km2
Lakes_density_m2_km2
Conif_density_m2_km2
Conif_Decid_density_m2_km2
Decid_density_m2_km2
Decid_Conif_density_m2_km2
Bog_density_m2_km2
Swamp_density_m2_km2
Fen_density_m2_km2
Marsh_density_m2_km2
OpenWater_density_m2_km2
Protect_density_m2_km2
Max_Elevation_m
Min_Elevation_m
Mean_Elevation_m
Max_Slope_%
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Min_Slope_%

Mean_Slope_%
Moraine_density_m2_km2
StMoraine_density_m2_km2
ICT_Moraine_density_m2_km2
ORGdeposit_density_m2_km2
Glaciolac_density_m2_km2
Lacust_density_m2_km2
Bedrock_density_m2_km2
Fluvial_density_m2_km2
Eolian_density_m2_km2
Colluvial_density_m2_km2
Riparian_density_m2_km2
ConifR_density_m2_km2
Conif_DecidR_density_m2_km2
DeciduousR_density_m2_km2
Decid_ConifR_density_m2_km2

Climate indicators

TMAX_2000_19 degC
Mean_Precipitation_2000_19_mm_day
Mean_Wind_Freelce_2000_19 m_s

RoadsDensity_m_km2
RailsDensity_m_km2 GW_use_m3_km2
Trans_Density_m_km2 Canal_density_m2_km2
ServCorridor_Density_m_km2 Res_density_m2_km2
Indust_density_m2_km2 Dam_density_n_km2
Resid_density_m2_km2 StreamRoadCrossing_density_n_km2
Imperv_density_m2_km2 Pop_Density_n_km2
Agri_density_m2_km2 Harvest_density_m2_km2
Fertil_Density_ha_km2 Wildfire_density_m2_km2
Cattle_Density_n_km2 Riparian_density_km2_km2
Energy_Mining_density_m2_km2 RoadsRipDensity_m_km2
Wells_density_m2_km2 ResidRip_density_m2_km2
Waste__density_m2_km2 AgriRip_density_m2_km2

SW_use_m3_km2



1: subcatchments & indicators




2: PCA to identify catchment variability
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. > 2:PCAto identify catchment variability
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3: Clustering weighted PCA scores
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4: Clustering in space

1 1 1 1 ) 1 1 )
117°0'0"W 116°0'0"W 115°0'0"W 114°0'0"W 113°0'0"'W 112°0'0"W 111°00"W 110°00"W

N
A
i @’E
s

p=54°0'0"N

Edmonton

Lloydminster

[=53°0'0"N

Rocky Mountain House

[=52°0'0"N

Alberta Innovates Water Innovation Program project:
Development of a comprehensive geospatial tool for
assessing watershed integrity and aquatic ecosystem
health in the North Saskatchewan River basin (Treaty 6,8)

I I 1 km
0 12525 50 75 100

Classification: Protected A



5. Site selection and reconnaissance
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AEH sampling sites
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AEH: Fieldwork

Physical habitat *Substrate, river flow
Water quality *Gen chemistry, nutrients, metals
Microbial communities | «Ce|| counts, DNA
, *Biomass
Planktonic algae P t trati
Periphyton Igment concentrations
*Taxonomy
Abundance
Benthic invertebrates
*Taxonomy
eDNA *Identified species
Crayfish *Biometrics
Fish communities *|sotopes

Classification: Protected A



AEH: Fieldwork challenges
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