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Fig. 1 Improvement of the bias correction
method relative to the raw forecast as a
function of the day-to-day variation of forecast
absolute error(a) and counts of the binned
magnitude of the day-to-day variation of

forecast absolute error(b)

F 10 % . 2 J5 by T4 4 4 iR 25 H AR 3 402 0 i K E
8mes "HFL TR IR S EHE 407,
BE S AR 22 3T IE D7 ¥R L AE T A 15 B0 T 2 B AL 3
e P T PR R 22 ) B A I AR 22 3T IR

BO1 AR B AL R 22 0T TE MO0 e i T IR &
BT AR AR AE A4 T3 s A R 4 0 2 i P A R
22 M g 25 I T A 6 A A A AL B L JX AT IR
T35 ) JBT A AN 2 DR AT 5% 22 1) 5 SR 28 A T AT

Taylor B A LA A — A& FAC R B b3
T3 LR 22 FAR HE AL B bR 1 22 Csi/so 0 Forh se a2 T4
ORI 22 5 5o J2 WL 1) B VR 22 5 £ 0 o 43 39l 2 7 T4l
FOULID 19 22 e 11 EUE (&L 2) o T PE A 350 4 A 08
Z ] (R RS AR O RE o TH BT IR 45 R0 5t 4 il
2 15 WL ) FH O FR BORAR HE AL 1 AR E 22, 5F O
PRAER A6 bk B JE L. Taylor & [ 2 48 2 7R 5 AL
AOARIE2E o A AR AH OC R o0 07 AR 22 )
TE Y |3 B A AR R 1) 10 s AR R O8I0 18 114 2 2%
Z A A BE

Hi [ 28] DL L D A 004 b o A 1 b v 22 TR

= >
< ~
s S 5 s
1.50 S &9 o AT
S ® TS
1.25
1,00 e
H e
= >
$0.75 |
k|
B0l . 0.9
0.25 “10.99
0.00 f ‘ 1.00
0.25 0.50 0.75 &%4 1.25 1.50

Bl 2 s B RR 22 1T IE S5 R Taylor &
Fig. 2 Taylor diagram of the raw

forecast and the corrected

F I e AR T CRITRAR AU B9 AR 1 22 A0 25D . FH AR
RIETVTIETT I ARAY 1 WU b v 22 B0 1 5 L
(AR 5 280 45 2R T BOLR NS % i %0 CF
ANEY R X 7 AR R 28 . T R A B4R T AR K
#

H1 3 (7D AT A DA et 289 5 AR 5% 2 A F- 1
ZEor BIVE g A RT3 v AT B B D (LR
0o Y B R A AR 1 O R R 22 . AR L 1481 3 O
JEU AR AR R VT IE 45 24 1) - 32 0 22 il o o 24 7 AR R 22

A5 Ak ] it 2R 22 s DA DL A C LB A o T 0 ) 3 4 b
PR A E AR R B ot B TR IR 2 .
1.0 | ; ——
o kTR VoA
A ® | EsE 77
& e
ﬂHTE 0.5} I \H
E a
5‘ |
ty
. ‘

0 0.5 1.0 1.5 2.0 2.5
TR ZE/(m - s7)

B3 P24 22 B o0 3 7 AR DR 22 1 AR Ak
Fig.3 Averaged bias as a function of centered

root mean square error

AARLER 22 VT 1E 75 A B0/ 1 3 77 AR R 22 o
O3 7 R 22 I/ L 2390 R 9. 306 i 9. 8040 L oF
Hg 0 22 s A KT o AR LR 22 0T IE D7 ik AL 14
Ji MR 22 B A I T B O ARIR 2% L R I



736 MM A

% 4R

%24 %

5 1% 3 N BE AL DR 25 R 4R v TR £ T . AR AR
TRIEVTIEJ5 5 B H T ML UARO6H o fr) L0 {745 2
VTIESSA - o T 7545 5 3t a9 L J2 I b (L (ol —
B[] 8- 247 ) o T A T4 0 0 2 A 2 1) I ) L
41 27 Cop Sl R 8 T A R B3 28 AR 52D - R It i
D7 B TR A S M R 22 Y A T B AT
v Wk T .

2T MNP R ZEITIERCR W SE 1T
I 3 Il 2 i 2 B T 22 |1 2 D 2 F) s 7 22 A v
el 22 B bR 22 . AT LU Y o R RL IR 22 9T IE 7 4
AU T 22 R4 X i 22 4 A 3R X0 T A O 22 A v 22
/N B2

3.5 @ : -
a — - JETHHR

—~ — e TESR
E 2.5t

N

@

oK

=

iR

2 1.5t

00:00 05:00 10:00 15:00 20:00
iR

— ~ J5hATIR
—e—IJIEER ]
g
X
i
= Y
~0.4} \

00:00 05:00 10:00 15:00 20:00
ftF ]

F2 FEHRWABRMTELERMIRESIT
Table 2  Statistics for evaluation of the raw

forecast and the corrected

Gl J5 4 AR ITIE4E 3
M2 MARHEZE/(m« s D) 2.15 1. 94
S 25 IIARME S/ (m e sT1) 1.37 1.18
PR Ak A 22 PR HE2E /(m = s7 1) 26. 7 11.4

4.3  BETRHR B [E) Y 45 SR T4l

BRZERAW R H AL B 4 450 T iR
e AT IEAE R A 1 T MR R 22 P 249 246 X i 2% - 32 O
72 PR 5% 28 B bl F91 41 1 (8] 9 38728

2.5 ) : .
Ao AT
- A —e— ITIESFR
B .
N
0
z
8 1.5f
\/ | | |
00.00 05.00 10:00 15:00 20.00
[l
1.0 - - : :
(d) — - AT
i e TSR
0.8 -
=
[
K 0.6l
=
0.4+

00:00 05:00 10:00 15:00 20:00
i ]

Pl 4 JRUAR TR AN T IE 25 SR e T i B BT i [A] 9 38 22
(OFITRIRIE . (D)L, (OFHRwE, (DAL

Fig. 4 Temporal evolution of the metrics for the raw forecast and the bias correction method

(a)root mean square error, (b)mean absolute error, (c¢)bias, (d)correlation
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Abstract

A new post-processing method is proposed to reduce numerical weather prediction’s systematic and

random errors. The method overcomes a difficulty of a post-processing algorithm inspired by Kalman filte-

ring and a 7-day running-mean correction in dealing with sudden changes of the forecast error that could be

caused by rapid weather transitions. The analog forecast for a given location and time is defined as a past

prediction that matches selected features of the current forecast. The method is the weighted average of

observations that verifies when the best analogs are valid. The method is tested for 70-m wind speed pre-

diction from Weather Research and Forecasting (WRF) model, with observations from one wind farm sited

at Yanchang, Shaanxi Province for 3 months.

The analog bias correction method is able to produce skillful corrections of the raw forecasts, even

with large day-to-day changes in forecast error, and thus the method can predict drastic changes in forecast

error. Moreover, being a prediction based solely on observations, it results in an efficient downscaling pro-

cedure that eliminates representativeness discrepancies between observations and predictions.
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Also,it is able to reduce random errors, therefore improving the predictive skill of raw forecast. The
correction method is much better, with average improvement of 9. 3% and 9. 8% measured by root mean
square error (RMSE) and centered root mean square error (CRMSE) , respectively. Meanwhile, the meth-
od shows a better pattern of correspondence between predictions and observations.

Moreover, the correction method for middle wind speed (5—12 m « s™'), which plays the most im-
portant role on wind power prediction, is much better, with average improvement of 12. 3% and 21. 7%
measured by RMSE and CRMSE, respectively. Thus the analog bias correction method is very suitable for
wind power prediction.

The analog bias correction method is based purely on verifying observations of past predictions that
are similar to the forecast (i. e. , the analogs), which provide physically based insight about the atmos-
pheric state, thus improving the predictive skill. And it also has the potential to be applied to other predic-

tion systems and variables.

Key words: wind power; bias correction; analog bias correction method; atmospheric boundary layer
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