Spatio-temporal Dynamics of Beaver Ponds Across the Hudson Bay Lowlands Mapped by Satellite (Fraser et al.)
Additional Quality Assurance Step (not included in paper)

* Created arandom decimal Field in ArcGIS then selected the smallest 100 Random sample of 100 mapped beaver pond complexes
values to generate a random sample from the > 90,000 beaver pond complexes
that were mapped across the study region

* Examined Maxar high-resolution satellite images in ESRI Wayback for
supporting evidence of dam structures

* Also compared annual Landsat sub-pixel surface water area estimates with
changes visible in annual 1 km Landsat image chips (Earth Engine Landsat Time
Series Explorer App by Justin Braaten)

Results

* 89/100 beaver pond complexes were high confidence, 7/100 pond complexes
were ambiguous and low to medium confidence, and 4/100 pond complexes
had no evidence of beaver engineering. This is consistent with the 0.92
precision reported in our paper for the 100 independent validation blocks.

* The estimated annual changes in beaver pond surface water area
corresponded to changes visible in annual Landsat image chips and effectively
captured long-term, flooding-drainage cycles (but need to consider that surface
water estimates are based on three-year median summer reflectance, which
can smooth single-year anomalies).
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. 21990 0.9603
: 31991 16082

21992 1.8954
21993 1.1907
21994 0.6165
21995 0.5229
21995 0.5445
1997 0.5904
21993 0.4302
21999 0.18
22000 0
22001 0.0207
22002 0
22003 0
22004 0.0567
22005 0.0297 2007 2008
22006 0.306

: i, PP b a2007 03492
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22009 0.3699
22010 0.963
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Annual area (ha Annual summer Landsat image chips

19841984 1985 1986 1987 1988 1989 1990 1991
FlD 37 a1985 0.0369 B |
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0.0567
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Annual area (ha) Annual summer Landsat image chips
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FID 39

High-res validation

Annual area (ha)
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Annual area (ha) Annual summer Landsat image chips
FID 40 T
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FID 41

High-res validation

01.3622997°W 55.26890671°N

Annual area (ha)
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Annual area (ha) Annual summer Landsat image chips

al985 0.2727
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. | 21996 0.0144
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Annual area (ha) Annual summer Landsat image chips
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a2008 0.027
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2016 2017 2018 2019 2020
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a2019 01611
az020 01413

a2021 01647



Annual area (ha) Annual summer Landsat image chips

1988 1989

21985 04743 e
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Annual area (ha) Annual summer Landsat image chips
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Annual area (ha) Annual summer Landsat image chips
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Annual area (ha) Annual summer Landsat image chips
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Annual area (ha) Annual summer Landsat image chips
FID 48 sioss 00324
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Annual area (ha) Annual summer Landsat image chips
FID 49 e
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Annual area (ha) Annual summer Landsat image chips
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Annual area (ha) Annual summer Landsat image chips

FID 51

High-res validation

Ambiguous - remnant
dam but potentially
flooded only pre-1985?

84.8732374°W 49.5026216°M
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Annual area (ha) Annual summer Landsat image chips
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Annual area (ha) Annual summer Landsat image chips
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Annual area (ha) Annual summer Landsat image chips
FID 54
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Annual area (ha) Annual summer Landsat image chips
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Annual area (ha) Annual summer Landsat image chips
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Annual area (ha) Annual summer Landsat image chips
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Annual area (ha)

FID 58
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Annual area (ha) Annual summer Landsat image chips

FID 59 e —

al9a7

=

=
ra
=

1984 1 984 1985 1986 1990 1991

| - -

21904 1998

al995
al996
al997
al998 0279
al999 0.0258

2000 2005 2006
0.0756 ;

"
0.0792
0.0945
0.0882 @
0.071 f

0.081

. . . al989
High-res validation 21990

al99

=]
ral
)

=]
L
n
(=]

al992

al993

o o o o0 o o000 o000 00

=]
S
i =]

01467 2l ==
0.1539
0.135
0.0733
0.0459
0.0711
0.0576
a2013 0.0756
a2014 0.0288
a2015 0

0
0
0
0
0
0



Annual area (ha) Annual summer Landsat image chips
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Annual area (ha) Annual summer Landsat image chips

FID 61

High-res validation

Ambiguous — some signs of remnant
dams and ponding from 1998-2001

83.3352098°W 51.3793466°N
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Annual area (ha) Annual summer Landsat image chips
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FID 63

High-res validation

>

Two cycles of ponding and draining

83.0135452°W 50.9204670°M

Annual area (ha) Annual summer Landsat image chips
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Annual area (ha) Annual summer Landsat image chips
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FID 65

High-res validation

81.2084552°W 30.4015683°N
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FID 66

High-res validation

82.0146083°W 50.2497279°N

Annual area (ha)
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Annual area (ha) Annual summer Landsat image chips
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Annual area (ha) Annual summer Landsat image chips
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Annual area (ha) Annual summer Landsat image chips
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Annual area (ha) Annual summer Landsat image chips
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High-res validation
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Annual area (ha) Annual summer Landsat image chips
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Annual area (ha) Annual summer Landsat image chips
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High-res validation
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Annual area (ha) Annual summer Landsat image chips
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Annual area (ha) Annual summer Landsat image chips
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Annual area (ha) Annual summer Landsat image chips
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Annual area (ha) Annual summer Landsat image chips
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High-res validation

One pixel width — near detection limit
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Annual area (ha) Annual summer Landsat image chips
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FID 81

High-res validation

Two periods of flooding

85.0026134°W 53.5356057°N

Annual area (ha) Annual summer Landsat image chips
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Annual area (ha) Annual summer Landsat image chips
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Annual area (ha) Annual summer Landsat image chips
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Annual area (ha) Annual summer Landsat image chips
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Annual area (ha) Annual summer Landsat image chips
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Annual area (ha) Annual summer Landsat image chips
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Annual area (ha) Annual summer Landsat image chips
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Annual area (ha) Annual summer Landsat image chips
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Annual area (ha) Annual summer Landsat image chips
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Annual area (ha) Annual summer Landsat image chips
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Annual area (ha) 1084 Annual summer Landsat image chips
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Annual area (ha) Annual summer Landsat image chips
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FID 93

High-res validation
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Annual area (ha) Annual summer Landsat image chips
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High-res validation

Two periods of ponding
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