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SC Equilibrium

Why:

ÅReduce/Eliminate model Spin-up
ÅQuick comparisons
ÅOperational info and forecasting
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How:
ÅUse JULES as a base (Clark et al 2011)
ÅEquating Carbon input to Respiration
ÅSubstitute in per Carbon Pool
ÅGather relevant inputs for:
ÅLitter fall (Based on leaf phenology)
ÅLAI, VegCarbon, NPP
ÅSoil Temperature Function
ÅSoil Moisture Function
ÅVegetation coverage fraction
ÅConstants
ÅPFT parms
ÅRespiration rates
ÅConversions
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SC Pool Estimation
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Ancillary Inputs:

Å LAI
Å PFT Specific

Å Soil Parameters
Å Saturation
ÅWilting point
Å Soil Layers

Å Landcover
Å PFT Specific

Å Soil Textures
Å Clay content
Å Bulk Densities

Temporal Inputs:

Å Soil Moisture
Å Soil Temperature
Å Air temperature
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Litter fall Calculations (monthly per PFT)

Respiration Rates ( Environmental Drift, monthly)

Leaf mortality

Effective Leaf Turnover

Litter fall
ɤ

Soil Temp ὊὝ

Soil Moisture ὊὛὓ

Vegetation Cover Ὂὺ

Respiration 
Function

ὊὝ ȟὛὓȟὺ

Carbon Pool Store Estimates

Fraction of 
decomposable 

Litter

CDPM

CRPM

CBIO

CHUM

P
O

S
T-
P

R
O

C
E

S
S

IN
G

Ὂ▼╙Ὓὓ

ρ πȢψί ί ᶻ

πȢς πȢψ
ί ί

ί ί

ᶻ

πȢςz

ρzÆÏÒί ί

ςzÆÏÒί ί ί

σzÆÏÒί ί
Eq 12

Ὂ▼╜ 3-

Ὑ ᶻ

ί ί

ί ί

ᶻ

πȢς πȢψ
ί ί

ί ί

ᶻ

πȢςz

τzÆÏÒί ί

ρzÆÏÒί ί ί

ςzÆÏÒί ί ί

σzÆÏÒί ί

Eq 13

Model flow
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SM Function Examples
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JULES and UPDATE
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SMFunc: JULES Current
Soil Params: CHESS
smin = grid
so = grid
smax = N/A
Rthresh = N/A

SMFunc: UPDATED
Soil Params: CHESS
smin = grid
so = grid
smax = grid( ȢⱣȾⱣ▼╪◄
Rthresh = 0.15



SM Function Tuning
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SMFunc: UPDATED(Means)
Soil Params: CHESS
smin = 0.58(M) ⱣȾⱣ▼╪◄
so = 0.67(M) ⱣȾⱣ▼╪◄
smax = MSat/Sat ⱣȾⱣ▼╪◄
Rthresh = 0.15

SMFunc: UPDATED(Fixed)
Soil Params: CHESS
smin = 0.2 ⱣȾⱣ▼╪◄
so = 0.4 ⱣȾⱣ▼╪◄
smax = 0.9 ⱣȾⱣ▼╪◄
Rthresh = 0.15



Independent of Saturation
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SMFunc: UPDATED(Volume)
Soil Params: CHESS
smin = 0.10 Ᵽ○▫■
so = 0.13 Ᵽ○▫■
smax = 0.15 Ᵽ○▫■
Rthresh = 0.10



Closing
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Further work:

ÅHelp needed to better constrain the SM Function(?)

ÅOther Parameters/Processes that need to be taken into account.

ÅDependence on sat or volume, is sopt necessarily 1?

ÅAlterations needed to the function shape (Normal distributions perhaps).

ÅValidation and further testing

ÅKnown SC maps

ÅSpun up JULES runs

ÅComparisons between other SM products



Any questions?

Thank you
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