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Conceptual framework Precipitation Evapotranspiration
and dataset: ] 1

Topographic properties : Land cover properties
Landsat images collection Elevation Slope I Vegetation cover
1985-2019 from Google FTRT—— : Moisture content in soil and
Earth Engine catalog arershed shape I vegetation
l Drainage density ! Surface water cover Surface Run-off
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NDVI: Norm. Diff. Vegetation Index Subsurface properties
NDMI: Norm. Diff. Moisture Index Groundwater flow
NDW!I: Norm. Diff. Water Index Type and distribution of surface deposit
Methodology:

Topographic,

Watershed Land cover and
Fuzzy C-Means
segmentation into 218 Subsurface metrics =y y .
subwatersheds extraction for each Clustering

subwatershed




Clustering results (2015-2019)
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Clustering results for the 2015-2019 classification reveal a clear partitioning of the GRW
with two clusters of subwatersheds distributed latitudinally: (a) “hard” clustering
results, (b) fuzzy clustering results for Cluster 1 (C1) and (c) fuzzy clustering results for
Cluster 2 (C2).

Topographic metrics :
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Land cover metrics :
Mean NDVI fractional Mean NDWI fractional
NDVI coverage (%) NDMI coverage (%)
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Subsurface metrics :

Thaw-stable

80
70
60 -
50

30
20
104

surface deposits

cover (%)

Thaw-sensitive
surface deposits
cover (%)

o}

00

80 4

60

40 4

204

<

1

2

Cluster

1

Cluster

2

Topographic, land cover and
subsurface metrics statistical
distribution by cluster (C1 in
red and C2 in green). Mean
elevation, mean slope, mean
NDVI, NDVI fractional
coverage, mean NDMI, thaw-
stable and thaw-sensitive
surface deposits cover are the
metrics that highlight the
most the differences between
the clusters




Trends in land cover metrics and clustering results (1985-2019)
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Significant trends in (a) mean NDVI, (b) NDVI fractional coverage, (c)
mean NDMI and (d) NDWI fractional coverage, for the 1985-2019
period. A darker color represents a higher trend in magnitude. Gray
areas indicate no significant trend identified.

Significant trends in membership coefficients for the period
1985-2019 present only one subwatershed with a positive trend
in its membership to C1, compared to 22 subwatersheds for C2.
A darker color represents a higher trend in magnitude. Gray
areas indicate no significant trend identified.
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Significant trends in
membership for C2 concern
only subwatersheds that show
high trends in at least three
land cover metrics :

* mean NDVI
* NDVI fractional coverage
* mean NDMI

This increasing trend in the
subwatersheds’ membership
to C2 suggests that they are
becoming more hydrologically
similar to the southern type,
with potential augmentations
of infiltration processes and
evapotranspiration rates, as a
consequence of increasing
vegetation growth and
moisture content in soil and
vegetation.
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