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Outlook.

-  KF bias removal method description.
-  Test of KF bias removal for global horizontal irradiation forecast.
-  Validation of results.
-  Problems.
-  Conclusion.



3

LACE DA Working Days , Bratislava, 2015

Method description.

of xxb −=

kokfk xxb ,, −=

kfx ,  :  any model variable

kox ,  :  observation of the same variable

)(bEB = :  bias

1. assumption : ),0(~ , ... ,,,1,1,0 kkkknknkkkk VNvvppb ++++= ξξξ

ip :  predictors – any subset of model variables.

vb +=Hξ

In matrix form:

kkfkc bxx ˆ
,, −=Corrected forecast:

1,
ˆˆ

−= kkkkb ξH

[ ]n21 p p  p  1 =H
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Method description.

2. assumption: 

Kalman filter:  )ˆ( ,1,1,, kkokkkkkk bb −+= −− Kξξ

Forecast of coefficients:
),0(~ , 1,11, kkkkkkkk N WwwξFξ += −−−

IF =k

1,11,
ˆˆ

−−− = kkkk ξξ

( ) 1

1,1,

−
−− += k

T
kk

T
kkk Vk HHPHPK

kkkkk WPP += −−− 1,11,

( ) 1,, −−= kkkkkk PHKIP
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Method description.

1.,
ˆ

−−= kkkkok bv ξH

Calculation of  1+kW

 ˆˆ
1,1, −−−= kkkkk ξξw

Initial values:

IWP ε== 00,0  

00,0 =ξ

kfx ,

.kV

and

We use sample of last M  values of iw

and

 ,iv
11 += ,k-M,k,k-i 

.ε=kV

 goes over consecutive forecasts starting each day at same time.

is a forecast of variable    at the same forecast horizon for each . x

k

k
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Model and data set.

Test of KF bias removal for global horizontal irradiation forecast.

Model: ALARO, CY32t1, 8 km, 37 levels

Data: 
- 1 year of model foresacts, year 2010.
-1 year of measurements of glogal horizontal irradiance (GHI) 
   at station Zagreb_Maksimir.
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GHI forecast verificatin.

BIAS RMSE 
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Spacial averaging.
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Choosing predictors.

Predictors:
GHI
CM: mid level cloudiness 
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Results of KF bias removal method for GHI.

BIAS RMSE 
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Validation of results.

222
fff BIASSTDERRRMSE +=

( ) ( )[ ]∑
=

−−−=
N

i
ioifioiff xxxx

N
STDERR

1

2

,,,,

1

iific bxx ˆ
,, −=

( ) ( ) 0ˆ,2ˆ <− bbCovbVar

We want:

022 <− fc BB and

222
ccc BIASSTDERRRMSE +=

( )∑
=

−=
N

i
ioiff xx

N
RMSE

1

2
,,

1

( ) ( )222222
fcfcfc BIASBIASSTDERRSTDERRRMSERMSE −+−=−

( ) ( )bbCovbVarSTDERRSTDERR fc
ˆ,2ˆ22 −=−

, and  fcfc BIASBIASRMSERMSE <<

but also: ,fc STDERRSTDERR <

or 
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Validation of results.
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Validation of results.
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Problem.

( )
( )bVar

bbCov ˆ,=α must be closer to 1.
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oaa yxb −=
ob yxb −=

)(ˆ
bo HxyKb −=

bbb ˆ−=a abbb −=ˆ

Analogy between KF bias removal and data assimilation

  

)( boba HxyΚxx −+= bxx ˆ−= ba

} and

( ) ( )[ ] ( )bbyxyx ˆ2 T
of

T
off EERMSE =−−=

( ) ( )[ ] ( )aT
aoa

T
oaa EERMSE bbyxyx =−−=2

kkfkc bxx ˆ
,, −=

( ) ( ) ( ) ( )[ ] bbbbbbbbbbbb T
a

T
a

TT

fa EERMSERMSE −+−−−



 −−=− ˆˆ2ˆˆˆˆ22

( ) ( ) )(ˆ,2ˆ 2222
fcfc BBbbCovbVarRMSERMSE −+−=−
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- Only one predictor was used for bias calculation.

- Two predictors were tested, GHI and CM.

- Bias is always decreased. 

- RMSE is not decreased always.

-  STDERR is nor decreased always too.

-  Problem is that error is not forecasted well in all situations
  and persistence is not always fulfilled . 

- Ratio                       must be high to have reliable bias removal.

Conclusion.

( )
( )bVar

bbCov ˆ,=α
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Thank you for your attention!
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