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Overview 

• History of JULES 

 

• Current state 

 

• Future plans 
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History 
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Origins of JULES 

• Met Office Surface Exchange Scheme 

Used in both global and regional operational models since late 90’s / 
early 00’s 

Used in HadCM3, HadGEM and HadGEM2 

• Top-down Representation of Interactive Flora and Foliage 
Including Dynamics 

Used in version of HadCM3 for carbon cycle feedbacks 

Unified Model 

TRIFFID MOSES 
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•UM vn.6.x  
vn.7.4 

MOSES 

•UM vn.7.5  
vn.8.0 

MOSES 
 

JULES 
vn.2.1 

JULES vn.2.2  
 vn.3.0 

JULES / UM timeline 

•UM vn.5.5 
MOSES •UM vn.8.1 

JULES 
vn.3.1 

•JULES vn.2.2 
 vn.3.0 

 

JULES 
vn.1.0 
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JULES governance 

Management 
committee 

Science steering 
committee 

JULES coding 
standards 

JULES upgrade 
procedures 

Six 
monthly 
JULES 

workshops/meetings 
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Radiation interception 

• Distribution of 
radiation through 
vegetation canopy 

• Inclusion on 
nitrogen availability 

• Impact of 
direct/diffuse 
radiation 

Light response           diurnal cycle   

An= net carbon uptake 

    = Total photosynthesis (GPP) – leaf respiration 

Big leaf 
model 

Multi-layer 
model 

Courtesy of Lina Mercado 
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New snow scheme 
(Comparison by MetNo.) 

Feb Apr Jun Dec Oct Aug Jun 

2010 2011 2010 2011 2010 2011 

Feb Apr Jun Dec Oct Aug Jun Feb Apr Jun Dec Oct Aug Jun 

Feb Apr Jun Dec Oct Aug Jun Feb Apr Jun Dec Oct Aug Jun Feb Apr Jun Dec Oct Aug Jun 

Observed 

Modelled 
3-layers 

Courtesy of Dagrun Schuler 
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Current state 
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JULES 

Observational 

data 

GCM 

IMOGEN 

Multiple forcing framework 

Initial 

conditions 

Output 
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JULES benchmarking: 1 

Map showing 4 Atmospheric CO2 concentration stations 

10 FLUXNET stations 

7 rivers basins 
CO2 concentration 

(model red, obs blue) 

River Flow 

(model red, obs blue) 

 

LAI 

(model red, obs blue) 

 

20 years of NDVI data 

(co Sietse Los, Swansea) 

Results of JULES vn.2.1.2 for atmospheric  

CO2 concentrations, river flow and LAI 
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JULES benchmarking: 2 

Normalised Evaporation 
(model red, obs blue) 

Photosynthesis 
(model red, obs blue) 

Respiration 
(model red, obs blue) 

Comparison of JULES vn.2.1.2 against 10 (9 for CO2) Fluxnet Sites 
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JULES benchmarking: 3 

Comparison of JULES vn.2.1.2 predicted land cover with SAGE 

(Ramankatty and Foley, 1999) map of potential land cover 
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FLake 

• Adjustments to standard FLake 

JULES surface exchange 

Coupled via surface heat flux 

Thermal conductivity calculated from 
FLake temperature gradients 

• Issues to be addressed 

Conservation of energy during snow 
and ice melt 

Conservation of water for climate 
applications 

1m buoy T   v   surface T 

Windermere, 2007 



© Crown copyright   Met Office 

Choice of 3 urban schemes 

K↑ L↑ Q* 

Qh Qe 
Simple models 

Moderate complexity  
models 

Complex models 

One tile Two tiles MORUSES 

Urban comparison stage 4 average RMS errors 
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Permafrost 

• Can simulate physical 
extent of permafrost 

• Issues with soil 
moisture drainage 
affecting soil 
temperatures 

• Need to include 
biophysical processes 
(such as CO2 or CH4 
release) 

Courtesy of Eleanor Burke 
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Future plans 
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Planned JULES developments 

JULES version New science 

3.1 Flake 

New I/O interface 

Full JULES repository 

Removal of mirror in UM at next subsequent UM release 

3.2 Crops 

TRIP 

Irrigation 

MEGAN 

3.3 ECOSSE 

FUN 

3.4 ED? 
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Merging JULES and CABLE 

JULES framework 

JULES 

CABLE 

JULES framework 

JULES 
veg 

JULES 
crops 

JULES 
snow 

JULES 
soil 

JULES 
urban 

JULES 
surf exch 

CABLE 
crops 

CABLE 
snow 

CABLE 
soil 

CABLE 
urban 

CABLE 
surf exch 

CABLE 
veg 
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JULES configurations 

JULES 

Control Initialisation I/O Science Configurations 

GL x.x RL x.x JIM x.x 



© Crown copyright   Met Office 

Questions 


