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Background and approach

* [n recent decades, the unprecedented thaw of peat plateaus in
northwestern Canada’s Taiga Plains has resulted in more basin
runoff (Connon et al., 2014) as permafrost-free peatlands
increasingly connect (Connon et al., 2015), and their overall
area expands (Carpino et al., 2018).

 To determine where or if similar landcover and hydrological
changes occur in the Hudson Plains, Canada our study
analyzed peatland landscape at a higher-order (lvanov, 1975),
the peatland complex (Canjander, 1913).



Background and approach

» For this study, we conceptualized the hydrological function of
peatland complexes using circuitry analogs (Kirkham, 2005),
whereby each complex component (e.g., peat plateau, bog, fen)
was assigned a specific circuitry Component (e.g., runoff
generator, capacitor, conductor, etc....)

* Then using a distribution of peatland forms and peatland
complex types we had classified across a large transect (8550
km?) of the Hudson Plains we assigned vulnerability rankings at
a 7.5 km x 7.5 km grid cell resolution based on peatland
complex structure and our understanding of complexes in the
Taiga Plains.



The known Taiga Plains peatland complexes

Components of Taiga Plains Peatland Complexes
Peat Plateau:
Runoff Generator with an Connected Thermokarst
active layer controlled Isolated Thermokarst Bog: Runoff Switch Nonpatterned Fen:
Variable Resistor Bog: Runoff Capacitor (Water Level Switch) Runoff Conductor
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Taiga Plains Peatland Complex Circuitry Analog




Hudson Plains peatland complexes

Patterned (Terraced) Fen

Peat
Nonpatterned Bo
Plateau > P 2
Pools &
Ponds
1
¥ ¥ !
[\ it dF "
onpatterned Fen Drainage
Patterned (Net) Fen Network

Permafrost Peatland—Bog—Fen (Concentrated Amperage)

Peatland Complex

Circuitry Analog

Peatland Complex

Permafrost Peatland—Fen—Pond (Dispersed Amperage)

Circuitry Analog

Inter-Ridge Bog/Fen
PeatPlateau - F;O;)Aif o
Palsa !
1

§

Nonpatterned Fen
Patterned (Net) Fen

Drainage
Network

Patterned (Terraced) Fen

—_—
Connection

Possible
Connection

Complex
Component

Runoff Resistor

Runoff Generator _||_
With a Water
Table Controlled
Variable

Resistor

Runoff Capacitor

Runoff Conductor

Complex Terminal
—01-—
Runoff Switch

—
Flow Direction



Hudson Plains peatland complex vulnerability to

permafrost-thaw-driven hydrological change
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