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Abstract

In order to better develop the wind field service in Qingdao and its coastal areas, this paper tests
and evaluates the applicability of the ECMWF fine grid products and the 10-meter wind field fore-
cast of the GFS model in Qingdao and its coastal areas in 2017~2018. The results show that the
overall EC forecast is relatively small, and the forecast effect of land stations is better than that of
shore stations and island stations. According to the analysis of different wind speed levels, the
wind speed error increases with the increase of the wind speed level, and the forecast accuracy
decreases with the increase of the wind speed level. Below level 3, the forecast is too small, for le-
vels 4~5, the forecast for shore base stations and island stations is small, and for levels above 6,
the forecast for inland stations is too large, and the forecast for island stations is small. And for the
wind speed forecast below level 3, the difference between the EC forecast wind speed level and the
measured wind speed level is between -1 and 0, accounting for 65%. 4~5 wind speed forecast, the
difference in wind speed between inland stations and shore base stations is mainly between 0 and
1, while the difference in wind speed at island stations is mainly between -1 and 0, both reaching
65%. The wind speed grade difference between the stations is mainly distributed between 0 and 1,
accounting for nearly 30%, the shore base stations are distributed between 1 and 2, accounting for
44%, and the island stations are distributed between -2 and -1, accounting for 53%. After cor-
recting the 2019~2020 EC forecast wind speed by using the wind speed grade difference, the wind
speed accuracy has been improved to a certain extent, especially for the wind speed above level 6,
the accuracy has been improved the most, with an overall increase of more than 38%.
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Figure 1. Qingdao regional station distribution map
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Sl R B EC TR ) e K XU -5 Sl 1R e R XU 2% 22 43 70 8 —-0.3 mifs, —0.9 m/s Ai—-1.4 m/s, 45}
PRZEAPN 1.4 mls, 2.4 mls 3.1 mls, KGETIRAERGZR S 5K 43.0%, 38.2%F1 21.3%. 1 LLEH EC i
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Table 1. Comparison and analysis of wind speed and wind direction
= 1. XRE KRR EE 74

WoEFH Rz KEPEE Rz R RZE KEgnTiRzE KEERE KU

ol -0.3 -1.1 1.4 38.8 47.7% 43.0%
FREES -0.9 -1.9 2.4 45.1 38.2% 41.0%
YA ~1.4 9.4 3.1 37.9 21.3% 49.4%

MR R, Blidbl, Ik, g 5ol TR A R 5 S R P 2R 22 43 i o -1.1°, —1.9°Fi1-9.4°,
“HixTiRZE 5 AN 38.8°, 45.1°M11 37.9°, KMIHERIZE /37N 43.0%, 41.0%F1 49.4%., mTLLUEH, KA Tk
il 3 0 9 B S B T R st o
4. AEIRGEFHSF T REFIRIREMAEHE ST
4.1. FRINEFRT EC TR MIRIZEFERZEST

Fo S X375 1) R S EC Pk i KIXI% 4 3 AR, 4~5 Al 6 2 DL = ANASTR] KGR S 2 34T
ST (L EE 2), 45 3R I EC XUE AR [A) 15 25 A UHERR R 5 KGR K/NE IR K £, A 871 2 240 B XU
P 5 22 S R R 5 R 2 26 2 AR R
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Table 2. Comparison and analysis of wind speed and direction in different wind speed grades
= 2. FREIREZFRRGER =53 X EE 7347

RECFERE  RAFSRE  WEgRng gt R  JaEims

Py -0.5 -1.0 1.2 435 50.5% 38.8%

LT RREY -1.3 -0.9 1.9 51.7 44.4% 36.1%
V8 Byl -15 -6.9 2.3 50.6 23.4% 40.6%

PAY B i 0.1 -15 1.7 28.4 42.2% 52.3%

4~5%%  FEHEE -0.7 -4.0 2.8 41.3 34.0% 44.5%
G By -1.4 -11.0 3.3 34.7 20.8% 51.6%

Py 6.1 -26.5 6.7 94.4 14.4% 23.9%

6 HLL L R 0.1 10.5 47 32.8 15.4% 50.5%
T Byl -1.6 -11.6 47 32.8 17.3% 62.3%

S B KRG 5> R 3 LLAR, 4~5 G K 6 bl b= AN, 43l o A AN [5) 5 2 11 T IR ] il
38R 2E, AR ZEMEEE . WKEORE, WHSERAE 3 HUANRE, Fhikbul, jFHuh, &k EC
R HRZERN, 23 98-05m/s, —1.3m/ls, —1.5m/s, ¥NGfE, B3 %LU FAIXIG EC XUk TR
AR ZINT- SRR, 26565 2243 )0 1.2 mifs, 1.9 m/s A1 2.3 mi/s, HER 250 M43 731 4 50.5%, 44.4% A1 23.4%,
TR &5 S bk el £ T R Sl AR T S o R SR RAE 4~5 Sk, bbbk, ARG, RGP ZE S
N 0.1mis, 0.7 m/s F1-1.4 m/s, 4EXFRZE3 54 1.7 mis, 2.8 mis Al 3.3 m/s, #ERIZ2 51N 42.2%, 34.0%
F120.8%, W] LLE HIXFT 4~5 FORGETIR, PFEEE EC FRME K T-S2ill RGHE, 7350k F1ifE 5 3h EC iRk
B SEI ATHE f)S, TARAER R a3 F 3 2% DL N S MRS A TR bk A Tl Bk, (B 3 UL P kR
BIRAG, BARTIRZER: 3 LR/, (R MNAERHRZEMAERE, 4~5 FRXGETRCEAL 3 LA
o TXTT 6 UL ERGE, Bk, IR B4R 2 43 A 6.1 mis, 0.1 m/s AI-1.6 m/s, T] LA
F st EC TR RH /N T-SE XU,  HAF3RZEROR, M5k EC TR KU K TSl )i, Ak
RZEEPYEUN, AR =B LR ZEYEOR, #ERRIET 20%, TR AR 260 0l KT R 2R3l K T i
Sio AT, 6 UL RGE TR RO

BARCKRE, WIREHER, REBA, TEHRAEMEEK. 3 HLLTH 4~5 HAEIRZLZRN, #Ef
RGBT R AR T Bl . 6 UL b, WERRERISEUIK, HIE Rt T Rk O TR s . BT
Rl , 3 LT EC TR/, 6 Ll I EC Tk AN, 22kl 3 24 LL T Al 4~5 2% EC TR/
ST SY RN ATUE I, 3HULT, BRBMmAN, 4~5 %, RIS TERE RN, 6 2
PL L, WEESGTR, d S TR T 4~5 e Bk 6 2% DL LRSS, TR ZE 0.1 mis KN, B4
FIHT

XFRUFITT & DA 2 0] i 22 A HE R 28 5 R AE B o S0F T Bl F 2 i, XUBGEROK, R 22N,
TR e bk, ELE SuhdE i m T Rkl . Mo TR, 6 UL R R ERAR, HIKCh 3R,
4~5 gt o RSBl 45 i R (0 HER 22 2 ARG AER TSR, 05 S8 B ARG R 40 oA .

42. REIREEHT EC MRREFHEH T

IS8R 2207 iE R EC TR 5 b fh KB /NS 5 2 P38 i sg e, DR 1 T HEEHERR 2241,
FHMIHT T EC ROESEY5 SC IR SF R ZE A, 4 nlih 5 T EC RUBESEGL 5 Sel TR 7241 2, +2 2411
MEZE, M 2 F05E 3 FTRAE H, X T 3 ZiRUGE T, EC TR KU S5 4 R0 S XUTH 45 4% 72 57 - B fE
-1 & 1H2E, 5 80%LAL, HEFEEFAE-LE 0L, K 65%LLLE. XFT 4~5 FRETR, HEH
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W EERE-1 E 0 200, HIEF 65%LL L. Nt 6 gL L XGE, HEFERRK, AL 20%. Fihsh
R IR R TIRAR R, W i/ o Fitihonh EC XU S5 44 1 Sl #5290 22 E B AR AE 0 & 1 g2 ],
T 30%, SREESEOAE L E 2 L2 0Al, b 44%, TSSO ARAE2 -1 208, 5 53%.
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Figure 2. The accuracy ratio of different wind speed grades
2. FEINEZFR 5 X EfRE S E

Table 3. Accuracy analysis of different wind speed grades
3. TNEREFRS X ERED

1EH N—2 K—%& NGES INGE

PR i i 51.6% 24.6% 18.6% 3.6% 0.9%

IHLLT J== 81 44.2% 25.6% 14.6% 8.2% 0.1%
W 5wk 24.6% 41.5% 13.9% 15.8% 1.1%

PRy i 42.2% 16.1% 31.6% 3.3% 5.9%

4~5 % =55 34.0% 12.6% 31.6% 5.9% 6.0%
W3 vk 20.8% 34.2% 12.7% 18.5% 8.4%

PR i i 14.4% 3.2% 15.4% 0.5% 12.2%

6 Ll E J== 81 15.4% 14.3% 20.9% 8.8% 23.1%
ARy 17.3% 31.6% 11.0% 21.9% 6.8%

LE SRR AP R TR — A 3~4 24, 4~5 HERITER, ATURIH ER S H Ak, 76 S2PRii
HR] UK EC TR B R XGE 3 2% LLR [0 X TR A EC TR i K X 5 4% (J5 SCF D ARE )R 1 4% D, Bl
(D-1)—-D. EARITIEN RUFE 4.

Table 4. Revised schemes for different wind speed grades
F 4 FEINEFRSXITERR

il J# A g Sy i

3% DZED+1 DZED+1 DZD+1
4~5 2 D-1%#D D-1%D D%£D+1
6 Ll 1 D-1%D D+1%D+2 D-2%D-1
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5. JTIESRI

Table 5. Comparison of wind speed accuracy before and after correction

5. ITIERIE RE EfHZR XL

IR P JR UG iT1E
PAY B i 51.6% 80.5%

3% =23 54.5% 79.6%
A 24.5% 64.8%

P Bk 43.7% 72.8%

4~5 2% By 37.8% 67.5%
Sk 20.4% 55.8%

P il 35.9% 71.7%

6 %L L o230 21.7% 50.6%
Sk 13.0% 55.6%

I b h ROEZEZRAT 1IE I 7, K 2019~2020 4F EC FidR & A XE HEAT VT 1E A . 43 XA
Gy WGHEBEAT, M5 LR, T IE SRR R & TAT AT 3 KB b, 4~5 A1 6 JE LA b HERZ
50.1%, 37.7%H1 18.4%32 T & 78.8%, 68.5%41 56.8%. Jirf1, EC ik 3 2%, Fhithusli. 7 ILubuns R N
50% L E3RETFFE 80% A A7, MRSk A 24.5%FE T 2 64.8%. 4~5 4, MR BRI 30%LL E. 6
UL b, B, ARG AR TE T 35.9%, 28.9%F1 42.6%. FILAE L, 1T IE G B R S —
SEFEFEMERTE, TRT 6 G UL i KOs HERf e 48 T i, B AT = 38% LA L.

6. &it

221t 2017~2018 4E) EC-thin BTk 10 KRIAHEHRE 5 T 5 X8 ALV 83 ANl s Sl 10 KR
AR IR #T, Je 2019~2020 AEREA TR R IA FIIT IEAL S, EC HUE Tk i KIS TE T B B X I RFHE
FEHA:

1) RAAKRE, KT KRR TR EC TR 2 S 5 S b KTH )y, HLJRGH AR 258 ot Hh sl £ 1 52
T T Bl . X RUR TR, daXT iR 22 AN T 30°~45° 2 8], XU HERR R fik e A i Sk AT R
Feufi,

2) EC TR XU 5% 22 AR 2 52 KGR /NI SE I K o o0 KGR SR i 45 R R RSSO, %
ZERK, TR R, 3 LA NI 4~5 RIRGHE R ZE BN, AE AR Gl ol O T 5 Bt AR T Byl . 6
LA b, WERRRIEME, FLIE S s T RS TRyl . BARDN: 3 HULT, FRIMm/N, 4~5 4,
R AN Bl TR N, 6 LA b, AIRESE TR, U S TR AR D o K] 40 2 AR e 5 XU
FUERAE R 0 T Bl ARkl , KOS, RZERVDN, TRAER s, B B2 s T R 50,
s ARG, 6 ¢ bh EHERRRAC, OO 3 HELT, 4~5 Hiwis.

3) BT EC Tl MU S 9 -5 S bR KU LA A3, 3 LA B RGE T, EC Tk XUs S50
SRR S AN 22 7E-1~0 2 18], 65%L Fo XtF 4~5 GG T, #ERGRIALT 3 HLAF, PR,
R SR i IR AT S5 20 5 S X 22 T AR R TR 0~1 Gz [|), 1T il Xk 22 R AR R 75 -1~0 2 [A], 333K
F 65%LL Fo TiX T 6 UL FRGE, HERIFRIRMG, A2 20%. i bk A 2l AR TR AR, VA5 % 38
ANo Fifi il EC XUIH A2 5 Sl WO S5 0 7 FEE A AE 0~1 e (8], 5l 30%, fREEulisrAifE 1~2 R
6], o5 44%, T A fE-2~—1 Z[A], 4 53%.
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4) MFIEEAT IERJ7 255 2019~2020 £ EC FUREHATITIE, #WEHFRAE 7 UIRNRTT, BARMER R

M 45.3%FETH A 74.9%, FETHIRIE N 29.5% . N R 52380k AN B3k 43 B $E T & 78.2%, 72.5%F11 58.2%,
3HLAT, 4~5 ZuFN 6 2 A L 3 ARG S5 g TRk A R 7 A 32 T+ 22 78.8%, 68.5%F11 56.8%. I IE 544k
WER R B — E R IRTE, JCHSTT 6 Z L B RGE R R T i, AR 5 38% LA 1.
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