
Cardington Transfer functions 
Latent Heat v Downwards shortwave flux 
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Cardington Evaluation of output variable 
JULES Latent Heat v Observed Latent Heat 



  

 

-30

-15

0

15

30

 

 

 

1 

 

 

2

0.50.5

2

A
m

p
. 
ra

ti
o

+
/-

9
5
%

C
I

A
m

p
. 
ra

ti
o

+
/-

9
5
%

C
I

P
h
a
s
e
 (

o )

+
/-

9
5
%

C
I

P
h
a
s
e
 (

o )

+
/-

9
5
%

C
I

Diurnal scaleDiurnal scale Annual scaleAnnual scale

  

 

-30

-15

0

15

30

 

 

 

1 

 

 

  

 

Sensible Heat: Observed v JULESLatent Heat: Observed v JULES

  

 

Comparing bias according to forcing data: 
JULES-Card-Obs and JULES-WFDEI 
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Seasonal variation in diurnal scale bias
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Comparing bias according to forcing data: 
JULES-Card-Obs and JULES-WFDEI 
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Frequency response from the 
spectral transfer function 
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Cardington Transfer functions 
Soil saturation v Precipitation 
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Investigating the phase of impulse v. response 
(soil saturation variations after precipitation events) 
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Investigating the phase of impulse v. response 
(soil saturation variations after precipitation events) 
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Investigating the phase of impulse v. response 
(soil saturation variations after precipitation events) 
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   Conclusions: 

 
1) Cross-spectral analysis, adapted for data with missing time 

steps, provides a useful way to investigate how a model (e.g. 

JULES) represents physical processes. In evaluations this is 

achieved by examining the mis-matches between 

observations and model output time series at different 

frequencies using amplitude and phase estimates. 

 

2) The frequency responses of JULES for: a) energy fluxes 

(latent heat v SWdown) and b) soil moisture (saturation v. 

precipitation) are a good match to the real world frequency 

responses (unlike JULES running TRIP for Discharge v 

precipitation). 

 


