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Errors in wind direction data at Dome Fuji Station, and corrections
Naohiko Hirasawa*

Abstract: Some kinds of error in surface wind direction data at Dome Fuji
Station observed by the 38th Japanese Antarctic Research Expedition (JARE-38)
in 1997 are reported. The most serious error is that the wind direction data was
shifted toward azimuths of 45-, 135-, 225- and 315-degrees. However, data correc-
tion is possible since the error is systematic. For example, the data in the 0-~
90-degrees azimuth domain are shifted toward 45-degrees. As a result of examin-
ing the correction method, though it is impossible to correct the data with the same
resolution of I degree that the observed data had, it is possible to correct it at the
resolution of 16 sectors.  Wind direction data of the Auto Weather Station (AWS)
at Dome Fuji Station are regarded as true values in this correction process. An
empirical method comparing with the AWS data was proposed here. In the
appendix, theoretical discussion on the correction is given, and corrections using
exponential functions are demonstrated, which however, do not work well.
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Fig. 1. Frequency of the surface wind direction from January to December 1997 (every 1
degree).
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Fig. 2. a- Same as Fig. | except for the scale of the vertical axis, and b: same as Fig. 2a
except for the AWS wind direction.
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Fig. 3. The scatter diagram between the surface wind direction (vertical axis) and the AWS
wind direction (quadrature axis) from May to August.
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Fig. 4. Time series of the AWS wind direction only when the surface wind direction is 43-
45 degrees (which is one of four azimuths with maximum appearance frequency) in
March and April  Two cases (on Ist of April and 7th of April) in which the AWS
wind direction is outside of 0-90 degrees are marked by closed lines.
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Fig. 5. Frequency distribution of the AWS wind direction at (a) 44-degrees surface wind
direction, (b) same but 90-degrees and (c) same but 70-degrees.
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Fig. 6.  Profile of the standard deviation of the AWS wind direction at each direction of the
surface wind (with | degree resolution).
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Table 1. Summary of errors in surface wind direction.
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Fig. 7. Frequency of the surface wind direction corrected by replacing the wind direction by
the AWS directions in the four sectors of 43-45, 134-136, 221-223 and 316 degrees
where the error is largest.
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Fig. 8  The error mechanism.
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Fig. 9. The relation between observed surface wind direction (quadrature axis) and corrected
wind direction (vertical axis) in the 0-~45-degrees azimuth domain. WD (11.25)
corresponds the boundary of N and NNE azimuths, and WD (33.75) is same but
NNE and NE azimuths.
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Table 2. Distribution of Var(WD(11.25), WD(33.75)) between 15- and 26-degree
of WD(11.25) and 38 and 43-degree of WD(33.75).
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Fig. 10.  Frequency distribution of the AWS wind direction in the 16 sectors.
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Fig. 11.  Frequency distribution in the 16 sectors after making the (21, 42)-correction.
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Fig. 12. A sample of comparison of the surface wind direction correction with the AWS
wind direction. Surface wind directions before and after the correction are indicat-
ed by @ and >, and AWS wind direction by X, respectively.
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ZTIE, T —DOFRBEFEORHED o AR AR TEBIC O WTHEE T 5, # LE[F &
LTS nszr7—2 2y Mo ERLUZEESEE 4 (x) %2, x #2435 1 BIEICS T
ZEEET L. DX, A(x) IZEBOELWEAM a, & a, (a,<a,) ORBOEGHEENER
LIz LTEREINS, @ TCOAMOHEEFHEENZE LW E L, 2AMOEEDOETZ | &7
5 (24 =1 Tabb,

A(x)=(1/360) X (a,— a,).
T2, 0=x=45 (N8 OEAIOMEE) L35 &,
d {A(x)}
aTx] —>0, (A1)

atadxDBEETHLIND, a(x).a(x) EETS, BZTHLEAEES 1 ETHALDT,
a(x+)=a(x) TH%., T5&, L (Al) &b,

d {al(x+ l)"al(x)}

7] >0,
d{a(x+1)} d{ax)}
dixl T dixr O (A2)

R (A2) XV, a(x) O x 2B 2 2BEMOMIE, T74bb TIHOBTH %560
5., %12, BUIOE&ME a<a, £V, al(x) O1EEIVETH S,

- C, BRI n7c R () & mERO B it OBEfRIE, 08 S 45 EOH]
BHAG & U C, Tz BFaiiBasce g A L TIM 9 O L 5 iR s g, 2 o#FiE
FAL N ORMBINSY, T2 NNE, 507 NE OALRREMCHIEL Th b, 16 hmuﬁﬁ%ié b

L, Bl BRI BT, AN £ NNE O5R (9 Tl WD (11.25) THE
), KMOHAINNE & /547 NE OR (K9 Tid WD (33.75) THEED) 205 2 L ICRET
%.

PLEORR R 3B O— D RBIEHERTH 5. & I CIHEEEISCEFIA L s fiEic D »
THETT %, Bl sz EaA s X, #fiEROEEE Y &L, Y=AXexp (BXX) DFMF
DT IEERRNCIRE A, B 2K B, 22T, X=45(#F) O Y=45(%) OERE&4 5
ZBIEIICED, Y=exp (X—45)XB+In (45)} &% %, Dk X, WD (1125 ={In (I/
4} X (1/B)+45, WD (3375)={In (3/4)}xX(1/B)+45ThH 5. B EE2 5 LIZLH WD
(11.25) & WD (33.75) O#lAEHL YD ETLOBE RS o2 d 5.

B ALICIE, (WD (11.25), WD (33.75)) OfiAEDEMNZNZH (155, 38.88), (20.5,39.92),
(25.5,40.95) OHHDEEE Y =exp (X —45) X B+1n (45)} 2R3, ZNZENDHBE DI N,
FHL NNE, A7 NE ORE1HHEH 23 A1 1R 3., (15.5,38.88) #HIEIZ AL NE ~DOEBM %
999 < RAED > 72356 T, (25.5,4095) filERH ML > 7558 TH 5.
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Fig. AL Correction  functions of the (15.5 37.84)-, (20.5, 39.92)- and (25.5 40.95)-
corrections.
KAl 3 OOFHEREBUIN T 2 HM N, HL NNE, 07 NE O S fAEFH & &P R
e,
Table Al. Re-sample domains of N, NNE and NE azimuths for each of the three
correction functions.
(15.5,38.88) HHiE (20.5, 39.92) f#H1F (25.5.40.95) #H1E
Coeff. B 0.047 0.057 0.071
WD(11.25) 15.5 20.5 255
WD(33.75) 38.88 39.92 40.95
F(i pagva il #HPHIL & Pepivi ez L X 77 {37 #iBH HPHIL S
(%) () (FE) (%) (%) (%)
N 345-15 30 340-20 40 335-25 50
NNE 16-38 23 21-39 19 26-40 15
NE 39-5] 12 40-50 10 41-49 9
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BEOMKDBI, fIEDT S ORGHEEORKEME 2 2L 525R"M L THY, ffi NE, SEHD
I —DFH B> Tw5,
TUSHAINE, SEZEDO T 7 —2EET, #iz WD (11.25) WD (33.75) 2L D KELT

AT HAIN, E, S, W ORRKDSEFT 2N TLES 2083905, -7,
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a. (15.5,38.88)-correction
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b. (20.5,39.92)-correction
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Wind direction in 16 azimuth-categories

BIA2 10 DA EN 3 DOMIERD 16 FHOLD IR 5,
Fig. A2.  Frequency distributions of wind direction in the 16 sectors after making the three
kinds of correction in Fig. 10.
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