
This memory, in combination with soil moisture’s 
ability to feed back on the atmosphere, has an 
important implication:

Forecast 
day 0

Forecast 
day 30

Soil moisture 
known today

Soil moisture 
known next month 

(memory)

Atmosphere responds 
in a predictable way to 

forecasted soil 
moisture (feedback)

�D Potential for some 
skill in predicting 
precipitation and 
temperature at 30-
day (or more) leads!

10Koster, R. Soil Moisture in the Climate System



Estimations of Forecast Skill Associated with 
Soil Moisture Initialization

The second phase of the 
Global Land -Atmosphere Coupling Experiment

(an international, multi-institution project)
Koster et al., J. Hydromet., 12, 804-822, 2011

-2:

Gist of experiment: 
1. Perform two sets of forecast simulations:

(i) with accurate soil moisture initial conditions (ICs)
(ii) withoutaccurate soil moisture ICs

2. Compare forecasted P, T to obs.

3. Compute soil moisture 
contribution to forecast skill:  

Skill from 
simulations 
w/ accurate 

land ICs

Skill from 
simulations 

w/o 
accurate 
land ICs

Skill due 
to land ICs
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16� 30 days

31� 45 days

46� 60 days

Air temperature Precipitation

GLACE-2 Results:  �Consensus� Skill 
Contribution from Land Initialization (JJA)

�Weaker� models are 
averaged in with 
�stronger� ones.

12

Some small contribution to 
precipitation forecast skill 
even beyond 1 month!

Differences in 
r2 skill scores

More yellows than blues: we 
are seeing real contributions. 
(Dots show values that pass a 
95% significance test.)

Skill contributions are larger 
(not shown) when only more 
extreme ICs are considered.

Patterns do not quite match up with 
earlier patterns of feedback 
locations.  Reasons are complex�
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