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→ wetlands are responsible for about ⅓ of global methane emissions
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Wetland methane emissions in JULES
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→ in JULES, methane emissions are driven by wetland fraction, soil carbon, and temperature
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JULES-microbe

Ci Si
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Ci Si
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C : soil Carbon measured (site) or JULES

S : soil substrate 

B : methanogenic biomass

mact : methanogenic activity

+ if growth>μ
- if not

→ goal : to represent the microbial community; emissions are no longer directly proportional to soil carbon content.

Developed and tested at 6 boreal and 1 temperate sites

adapted from Chadburn et al. (2020)

in each soil layer i :
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in each soil layer i :

→ goal : to represent the microbial community; emissions are no longer directly proportional to soil carbon content.

Developed and tested at 6 boreal and 1 temperate sites



→ but in reality, emissions can occur if WT is 

below the surface, e.g. -10cm
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JULES-microbeWT

→ goal : to represent the influence of the water table (WT)

Ci Si
Bi, mact i

Ci Si
Bi, mact i

dry layer → substrate, microbial biomass, microbial activity
no methane emission

Water Table

wet layers → substrate, microbial biomass, microbial activity
methane emission

Ci Si
Bi, mact i



JULES-microbeWT

→ goal : to represent the influence of the water table (WT)

Ci Si
Bi, mact i

Ci Si
Bi, mact i

dry layer → substrate, microbial biomass, microbial activity
no methane emissions

Water Table

wet layers → substrate, microbial biomass, microbial activity
methane emissions

Ci Si
Bi, mact i

→ problem : only calibrated with 1 site, which is a temperate and managed site (and probably degraded)



JULES-microbeWT developments

I. Local python version of JULES-microbeWT

I. Site data gathering and multisite calibration

I. Global JULES runs



I. local python version of JULES-microbeWT 

→ draft of a bug-free* offline python version of the model

in collab. with Janice Liu (see her poster tomorrow) 

*hopefully

→ captures parts of the variability (complex model, lots of parameters), parameter tuning could be improved

= temperate managed site



I. local python version of JULES-microbeWT 

→ draft of a bug-free* offline python version of the model

in collab. with Janice Liu (see her poster tomorrow) 

*hopefully

→ needs parameter calibration at global scale

= tropical pristine site



II. Site data gathering, especially in the tropics

→ There are lots of parameters to calibrate => more sites are needed.



II. Site data gathering, especially in the tropics

→ in situ data process in progress, goal : multisite calibration

→ There are lots of parameters to calibrate => more sites are needed.

→ Data gathering of tropical sites began by J. Ramirez.

→ Since the development of the model in 2020, new data - a few new sites in the tropics (including TroPeaCC sites!).

→ Work in progress: listing and gathering data, plus gap filling using machine learning (ML) and meteorological reanalysis (ERA5).

Eddy Covariance towers with methane measurements in wetland sites

- FCH4 (½ hourly)

- Water Table (½ hourly)

- Temperature (½ hourly)

- soil carbon profile

variables needed:

(71)

(74)

(23)

(4)



III. Implementation in FORTRAN JULES

→ Part of this has already been implemented in the global FORTRAN JULES by S. Chadburn in 2020.
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→ part is already implemented in global FORTRAN JULES by S. Chadburn in 2020

→ merge with trunk vn7.8

III. Implementation in FORTRAN JULES



→ part is already implemented in global FORTRAN JULES by S. Chadburn in 2020

→ merge with trunk vn7.8

→ still some inconsistency

● too much inundation

→ tries to use more realistic soil properties ancillaries, led to bug with negative nitrogen in soils

● bug with water table management? seems to be defined twice at different location in the code?

→ limitation : this approach doesn’t account for river flooding, one important way of wetland formation

III. Implementation in FORTRAN JULES

JULES-microbeWTJULES (with Cs = soil carbon)
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→ global runs to compare WT consideration effect vs wetland fraction consideration

IV. perspectives

vs



IV. perspectives

→ global runs to compare WT consideration effect vs wetland fraction consideration

→ adding processes : 

● refine rewetting (now, on/off)

● transport through plants 

if water table above root depth, then bypass oxidation
(following same logical as Gedney et al. 2019 developments for wetland fraction)

vs



IV. perspectives

→ global runs to compare WT consideration effect vs wetland fraction consideration

→ adding processes : 

● refine rewetting (now, on/off)

● transport through plants 

if water table above root depth, then bypass oxidation
(following same logical as Gedney et al. 2019 developments for wetland fraction)

→ global runs

● analyse past emissions estimates

● projections : estimate future emissions under different scenarios

vs
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