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Introduction
• Storage and dynamics of water in the root zone control many im-
portant hydrological processes: e.g., interflow, recharge, capillary 
rise, transpiration.

• Effect of rootzone parameterization on runoff prediction by hydro-
logical models or land surface schemes is quite large, especially 
during dry periods (Wang-Erlandsson et al., 2016).

• No direct observations of rootzone storage at the scale at which 
global hydrological models operate. E.g., the highest resolution of 
PCR-GLOBWB (van Beek et al., 2011) is 5 arcmin (~10 km).

• Point measurements are sparse (Fig. 1) and often translated 
into regional parameters through inadequate methods. See me-
ta-analysis of global hydrological models (GHMs) and land surface 
schemes (LSMs), based on the models in Kauffeldt et al., (2016).

Meta-analysis of 18 GHMs and LSMs
Maximum rootzone storage is a function of?
• 3 x not specified.
• 8 x model set-up (limited soil thickness). 
= Ignoring that very deep root systems exist.

• 11 x soil type (soil water holding capacity). 
= Ignoring that vegetation roots deeper in sand compared to clay.

• 13 x vegetation type (rooting depth). 
= Ignoring that rooting depth depends on climate.

• Only 2 models consider climate explicitly for rootzone storage. Most 
models implicitly assume that both soil and vegetation type are 
correlated to climate and a look-up table approach can be used.
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Outlook
• Sensitivity analysis.
• Analysis of role of capillary flows.
• Analysis of calibrated rooting depths per land-use type.
• Validation with discharge data.
• Future goal for global hydrological models: uncalibrated  
parameterization, but  with better methods to regionalize  
“measurements”, taking into account soil type, vegetation type,  
climate and depth of the groundwater table.

“Measured” 95% rooting depths (Schenk and Jackson, 2003)

Fig. 1. Rooting depth measurements in the field
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Methods
• Global evaporation from ETensV1.0 (unpublished), based on  
average evaporation from ET-monitor, SSEBop, GLEAM, MOD16, 
CMRSET, ALEXI, and SEBS is used as benchmark.

• The global hydrological model PCR-GLOBWB is forced with CRU 
precipitation and ERA-Interim based reference evaporation.

• Multiple runs with different values for the rootzone (pre-factor 
combining all rootzone related parameter).

Total evaporation difference:  

Fig. 2. Benchmark − PCR-GLOBWB_simple, 
 RMSE = 24.9 mm/month

Fig. 3. Benchmark − PCR-GLOBWB_calibrated
 RMSE = 15.5 mm/month
• Maximum rootzone storage has major influence on magnitude of 
yearly evaporation, especially during dry season (transpiration). 

• Calibration yields significant improvement in total evaporation  
estimates.

Maximum rootzone storage (field capacity − wilting point):

Fig. 4. PCR-GLOBWB standard parameterization

Fig. 5. PCR-GLOBWB calibrated parameterization
• Calibration on evaporation allows to change the values in each pixel.
• Climate signal visible, but not everywhere as expected.


