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Initial conditions: general remarks

¸There are no routine direct observations of soil 
temperature and water at a global scale

¸Long time scales in deeper soil temperature and water: 
Forecast drifts are possible. A way of controlling model 
drift (initialisation of soil variables) is needed

¸State variables (soil temperature and water) are non-
linearly related (via the equations of the land-surface 
scheme) to observations (near-surface atmospheric
variables)
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Land surface observations / estimates

¸There are good overall estimates of land surface water 
fluxes/storage

- River runoff (GRDC)

- Atmospheric analyses/re-analyses (OP/ERA40 water closure)

- ERA-40 T2m/RH2m (SYNOPs corrected)

- Satellite based products (ERS/ASCAT soil moisture)

¸Data Assimilation however needs timely available 
observations with high information content on soil 
moisture/soil temperature/snow conditions

- SYNOPs

- Satellite radiances (not affected by atmospheric absorption)
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Total runoff  estimate

GSWP2 model output vs.

GRDC -composite estimate 1986 -1995)

H-TESSEL

TESSEL

GRDC
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Combined Water -Balance Approach
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Combined Water -Balance Approach

¸Terrestrial water balance:
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Combined Water -Balance Approach

¸Terrestrial water balance:

¸Atmospheric water balance:
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Combined Water -Balance Approach

¸Terrestrial water balance:

¸Atmospheric water balance:

¸Combined water balance:

measured

streamflow

(Rs+Rg)

reanalysi

s

data

(ERA-40)
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Combined Water -Balance Approach

¸Terrestrial water balance:

¸Atmospheric water balance:

¸Combined water balance:

measured

streamflow

(Rs+Rg)

reanalysi

s

data

(ERA-40)

The water-balance estimates 

depend only on observed or 

assimilated variables (Í P,E)

Main limitation: 

valid only for domains > 105-

106 km2 (Rasmusson 1968, 

Yeh et al. 1998) 
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Case Study: Mississippi & Illinois

Water-balance 

Estimates

Observations

(soil moisture+

groundwater+snow

)

Seneviratne et al. 2004, J. Climate, 17 (11), 2039-2057

corr=0.8, 

r2=0.71
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Dataset for Mid -latitude River Basins

¸ divQ & dW/dt: whole ERA-40 

period (1958-2002)

¸ runoff data: Global Runoff Data 

Center (GRDC)

Hirschi et al. 2006, J. Hydrometeorology, 7(1), 39-60 

Comparisons with soil 

moisture observations from 

the Global Soil Moisture Data 

BankVolga River basin (1972-

85)
corr=0.8

r2=0.64

ñBSWBò
http://iacweb.ethz.ch/data/water_balance/


