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Mechanical Submodel

Saturated Unsaturated
Catotelm Acrotelm
Fully saturated Unsaturated
poroelasticity poroelasticity

Image analysis of peat pore space
(Rezanezhad et al., 2016).
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Mechanical Submode

= The fully saturated poroelasticity model follows
Water Biot’s theory of consolidation (Biot, 1941)
Unsaturated = table 10 y !
depth z
— de 1 0p d%p 1
a—+——=Kk=—

Equation 1 can be extended to represent
the unsaturated zone

Peatland
heighth ~ |

Saturated

de 1 Op 0%p o
= K——

Ywort M, ot “ay2

Two constants a,, and M, depend on the degree
of saturation of water (Cheng, 2020)
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Ecological Submodel
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Ecological Submodel

Peat production v follows the equation from Morris et al. (2015)

¥ = 0.001(9.3 + 133z — 0.022(1002)2)2(0.1575Temp + 0.0091), 0 < z < 0.668 3

Plant weight Y is developed based on the equation and data from Moore et al. (2002).

( log10(¢)+o.409) 4
Y =\c,\10" 0985 (1 + dy) + c,(10%0910WI+0.001) (1 4 @,) + (c50.144)(1 + d3) | g
Peat decomposition i follows the equation from Clymo (1984)

dm o

P
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Hydrological Submodel

Water Table Water Table
Height Depth
1. Active porosity 1. Peatland height
2. Hydraulic 2. Water table

conductivity height
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Hydrological Submodel
Water table height I' follows the equation from Childs (1969)

drr r 2xI'? 6
dt ¢ [?¢p

Water table depth z can be written as
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The Changes of Peat Physical Properties

Bulk density Plant weight
Active porosity Mechanical

_ Layer addition
deformation Y

Hydraulic
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Bulk Density p

be_
PtZPt—1( = ) 8

be—q1—uUt—1(1+2¢—1)

Active Porosity ¢

¢t _ d)t—l (bt—1—ut—1(1+zt—1)) 9

bt—1
Hydraulic conductivity k

3
Kt = Ko (ﬁ) 10

Young’s Modulus E
E:=y (1 i 95) 11
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Verification

Terzaghi’s problem

Load q
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Air Temperature and Net Rainfall
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Peat Physical Properties Profile Under Constant Climate
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Simulation Results

Peat Physical Properties Profile Under Non-Constant Climate
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Comparison of Mpeat to DigiBog and HPM Under Constant Climate
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MPeat can simulate the changes of peat physical properties as part of the internal

feedback mechanisms
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Simulation Results

Comparison of Mpeat to DigiBog and HPM Under Non-Constant Climate
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MPeat can illustrate the feedbacks between compression and water table depth
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Mechanical process has an essential role in the peatland development
because it affects physical properties through compression.

Mechanical process influences peatland ecohydrology and carbon
stock resilience.
The long-term impact of climate change on the global carbon
balance.
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