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Motivation 
 

Some slides from presentation at GM 2013 

on soil configuration in TERRA-ICON 
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TERRA Tiles:  HOM-SOIL 
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TERRA Tiles: HET-SOIL 
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TERRA Tiles: HET+SUB-SOIL  
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Motivation 
 

TERRA configuration in 

ICON preROUTI 

 



TERRA Tiles:  ORG-SOIL 

2.43-7.29 

7.29-21.87 

H1 LvE1 H2 LvE2 H3 LvE3 H4 LvE4 H5 LvE5 H6 LvE6 

0.00-0.01 

0.01-0.03 

0.03-0.09 

0.09-0.27 

0.27-0.81 

0.81-2.43 



Motivation 
 

TERRA configuration in 

ICON preROUTI 

 

Modified soil hydraulic conductivity and 

transpiration near plant wilting point 

 

Thermal properties for dry soil 



 

Modified soil hydraulic conductivity and 

transpiration near plant wilting point 
 



Problem 

Spikes in model variables in CDE run 201507103 at grid point Frankfurt 

Dry layer - Soil moisture nearly 

at the plant wilting point (PWP) 

Valve effect in plant evapotranspiration 

Spikes in latent heat flux (LHF) 



Solution available in COSMO 5.3 

(z) 

Profile of sat. hydr. conductivity, 

Decharme (2006) 

Revised infiltration with smooth LHF shutdown for soil moisture near PWP 

New LHF shutdown for soil moisture below 1.05*PWP 

 

ztrang(i,j,kso)=ztrang(i,j,kso)* & 

MIN(1._wp, &                                                  

MAX(0._wp,(zw_fr(i,j,kso)+ztrang(i,j,kso)*zdtdr

hw/zdzhs(kso)-zpwp(i,j))/zpwp(i,j)/0.05_wp 



Result 

Vanished spikes in model variables, smooth refill of dry soil layer 



 

Modified thermal properties for dry soil 
 



Diurnal cycle of the T2M bias 
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Soil heat transfer  

Soil heat conductivity and heat capacity depend on soil 

type but are prescribed for the whole soil column. 



TERRA Tiles 



Soil heat transfer  

Sarah Chadburn et al., 2015: An improved 

representation of physical permafrost dynamics in 

the JULES land-surface model 



T2M sensivity - FG cycle 



T2M sensivity 



T2M sensivity - Day 



T2M sensivity - Night 



Diurnal cycle of the T2M bias 

without modification 
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Diurnal cycle of the T2M bias 

with modification 
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EXTPAR development at DWD 

- DWD_V2.4 Modification of Caspian Sea treatment (height below 

sea level), adaptions for urban fields 

 

ICON R03B08: Ocean points  

(1. - FR_LAND - FR_LAKE) with orography threshold 33m (left) and -25m (right) 

COSMO-D2: impervious surface area 



- DWD_V2.4 Modification of Caspian Sea treatment (height below 

sea level), adaptions for urban fields 

-  DWD_V2.5 Bugfix for index triple  j_n, j_c, j_s if mlat > 1, ICON 

only (Th. Raddatz MPI Hamburg) 

EXTPAR development at DWD 



Summary 

- Continuous development and improvement of TERRA 

 

- Main focus: Impact of organic components on hydraulic and 

thermal processes within root zone  

- Prerequisite for implementation of the vegetation layer 

 

- Further developments and experiments: Urban impact, HWSD in  

COSMO-D2, Testing of Mires, treatment of snow by COST 

ES1404 

 

 

- EXTPAR: Consolidation of fields within SRNWP and global 

forcasting centers (NOAA action) 

 


