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• Overview of JULES current formulation

• Surface Hydrology
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• Soil thermodynamics

• Current Limitations and Health Warnings

• Recent Developments
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JULES TILE SCHEME
Separate Surface Fluxes and Surface Layers for 

each Surface Type
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JULES SCHEMATIC

• Grid box mean soil:

•Parameters, T & M

• 4 soil layers

• Same layer depths for T & M

JULES SC

Root zone
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Surface Hydrology
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Partitioning of precipitation into:
interception, throughfall, runoff and infiltration

•
•
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Soil Hydrology
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Evaporation dependence on 
soil moisture 

Loam soil: Cosby Parameters
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Effect of different soil property datasets on 
moisture stress: Northern mid latitudes

 mK
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• Surface runoff if locally:

throughfall + snowmelt>surface 
infiltration rate (       ).

• Deep runoff: free drainage (       ).

• JULES:  deep runoff>>surface 
runoff

due to use of gridbox mean soil 
moisture & properties

Runoff

satKβ

Annual mean runoff/precip % Error

)( uK θ

satKβ
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Soil Thermodynamics

. ice and water air, minerals, of functions are ,
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Current Limitations and 
Health Warnings

• Gridbox mean soil moisture and temperature 

• → Runoff errors

• Parameter uncertainty

• Soil moisture ≠ observations

• → spinup required (> 5years??)

• Soil layer thickness
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Recent Developments
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Including sub-grid scale soil 
moisture heterogeneity
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• PDM

• PDF of soil moisture 
storage capacity (Moore, 
1985)

• TOPMODEL

• PDF of topographic 
index; Baseflow (Bevin & 
Kirkby, 1979)

• Issues

• Estimating parameter 
values

• Appropriate scales

Clark & Gedney (in press)

3-day average streamflow for the

Ain Catchment (Rhone Basin)
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River Routing

• TRIP

• Global 1o resolution 

• Grid2Grid:

• UK 1km resolution

• Europe 20km resolution
•

•



© Crown copyright   Met Office

Future Developments

• Irrigation

• Groundwater

• Dams
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Impact of Improved Large-scale Hydrology on 
Simulation of Annual mean Runoff/Precipitation 
ratio

Old Model- Observed RunoffOld Model - Observed New  Model - Old Model
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