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Abstract

In this paper, the measured wind speed data and ERA-Interim and NCEP/DOE are used to analyze
the wind speed data from 2015.01.08-2017.11.12, and the ERA-Interim and NCEP/DOE analyze the
data monthly. According to the relevant methods, the wind speed variation characteristics of the
wind farm are analyzed. The measured data are compared with the reanalyzed data wind speed,
and finally the main dynamic mechanism that affects the wind speed change is given. The results
show that: 1) The wind direction near the surface of the Shanxi Distorted is mainly southeast wind
and north wind, and the average wind speed shows obvious characteristics of daily and monthly
changes. The maximum monthly mean wind speed appears in the end of winter (February), and
the minimum value appears at the end of summer and early autumn; the annual trend of average
wind speed in each month is “two peaks and one valley”. With the increase of the near-surface
height, the wind speed between 10 m and 70 m increases, but the overall trend is more consistent.
Among them, the variation trends of 30 m, 50 m and 70 m are basically the same. 2) Further com-
paring the measured data with the reanalysis data, it is found that the overall systemic wind speed
of the reanalyzed data at 10 m height is lower than the measured wind speed. Among them, the
average monthly variation amplitude of NCEP/DOE is more similar than that of ERA-Interim, but
ERA-Interim is closer to the measured monthly average wind speed and the correlation is good.
The measured data and ERA-Interim wind speed deviation, root mean square error (RMSE) are
1.47 m/s, 1.57 m/s, and NCEP/DOE is 2.73 m/s, 2.92 m/s.
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Figure 1. Distribution of 40 years mean wind speed calculated by
ERA-interim reanalysis data (The blue solid point represents yuanqu
wind motor as the position)
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I 10 m AR A 32 B RGBSR P TE 2~6 mys [XJH] L 70 m AL, STV XU H AR L8 5T

10m wind rose 70m wind rose
SpdAve=4 SpdStd=2 DirAve=102 No Calm Reports Nwnd=147129  SpdAve=6 SpdStd=4 DirAve=16 No Calm Reports Nwnd=147129
Treq requency circles every 5% Mean speed indicated.

ency circles every 5% Mean speed indicated F

O\ ¢
) - 7\&% Speed (m's)
AR 5
A% | 146
o Has | | | 3
¥ / -0
P4

Figure 2. Wind roses at 10 m and 70 m
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Table 1. The correlation coefficient of wind speed between three height

&= 1. LMHEREEEREEXRY

M= 70 m 50 m 30 m
50 m 0.998
30 m 0.994 0.998
10 m 0.92 0.994 0.927
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Figure 3. Time series of measured wind speed
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Figure 4. Diurnal variation of wind speed and temperature at 10 m
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Figure 5. Diurnal variation of wind speed at different heights
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Figure 6. Monthly variation of wind speed at each layer
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Figure 7. Annual variation of wind speed in each layer
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NRIT U B PR3 AT BEORE 5 S G 2 ) 4 22 5, 0 U 2 oty DXL R 37 B A U A 49 XU - NCEP/DOE
AR IEPE 10 m i LR ) KU u 548 1) XGHE v & UK V2 10 m B L) ERA-Interim #0458 XU# K & .
T ICRE IR ZE 5 A SRIZ A A1 EES P S P M BORE 5 S XU ) 1 S8 G EAT 20 M R

T F I kb A SRR F XGRS BRoglill SR SRS H R XE AT LR, A
PG FER A UER AR T S2M Bkl T2 2 b 10 m B AR PR RGN g B EoRE, 10 m =% b
ERA-Interim (4 5 SSME S BR3¢ 3 8 10 m = B SIS RLS B BERHNE I 2 7. R AT L,
ERA-Interim (4 5 520 KU P BE 1R 28 1.47 mys, BT ZEE N 1.57 m/s; 1 NCEP/DOE #4f#
LSz KGR Z BRI, ImZEEA 273 nvs, ¥HRIREMN 2.92 m/s. BRKRE, S0l KGES
ERA-Interim #(#/5 ) XU () 3% 22 W] & /N T NCEP/DOE XU .

Table 2. Annual mean wind speed of observational data and reanalysis data at 10 m
F 2. 10 m SELNENS B TERBETHXE
PRl NCEP/DOE ERA-Interim
FF R (m/s) 4.02 1.28 2.55

Table 3. Difference between observational data and reanalysis data at 10 m height

F 3. 10m SELVEMSEITERNES

S %5 5 NCEP/DOE S 5 ERA-Interim
R 2.73 1.47
P77 MR 2 2.92 1.57
bt w2 1.05 0.30

8 AN e £ SE D E A 5 R A B8 H P B U 2. b PRIRT L, S XU 5 1 10 A e Y
WOEAZARFAEHE A —F . NCEP/DOE 7 H7 %54 X 48 A0 I 51y HE AR ST XU PRl (H i 22 50K
ERA-Interim P73 S8 AR MBS0 F 22, HARIE N . i3 4 SSOE0E 5 P20 #8500 BOAH OGP L vl 4,
ERA-Interim #4515 S0 XGE AR S B i, 170 NCEP/DOE FUARJCHER 7, Ml T ERA-Interim %(# . 3
A L BT Ll X R AR 22 AR, IERIR ZEIBOR, R XURE SR R 2 A BN AR A ),
Hr AL 5 Sl R 225 k. BE— 2550 bb 7 AN [ IR B sz Kt 5 9 7 T M B Rk 8] AR 5% R B0(3 5).
MR AL, —HAEA RN BOHRVEAAAE —E 7, SCEHE S ERA-Interim HCHf A 5 P i 4 (4 AR ] B AE
2016 b2p4F. SHEEE S ERA-Interim £04 5010 LR BERIMSCHEM ZEAK; 55 NCEP/DOE _E:4E 4%
PRI 2, H5 FHELRMMKL. 44 KE, ERA-Interim F 70 #1508 T8 800 T S5 -

NVHRIE i KGE A 5 W AR AR SRR T A S, PRI 2015 48 1 H~2017 4 11
J172 5 NCEP/DOE #l ERA-Interim £ & B3 f RS #EAT 20 M. B T SEMXGEAE 70 my 50 my 30 m &
JE B S H o M BURMA AR amAH S, BT AR Sk FH AR AEAL I 5 RIS 10 my 70 mo g BB A XU 7331
55925 hPa iy EE T BTRNAS « Ar 35 s FEREAT AR AR T
Table 4. Correlation coefficient between reanalysis data and observational monthly mean wind speed
4. BOWMER SRR FHRRBERHEX R

NCEP/DOE ERA-Interim
PS4 -0.22 0.63
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Table 5. Correlation coefficient between reanalysis data and observational monthly mean wind speed at differnent periods

= 5. PRI R SENEIRES BT EIRKEEHIHE X R

Sz 5 NCEP/DOE SEPI 5 ERA-Interim
2015 L 2)4F -0.22 0.53
e Sis 2016 ka4 0.71 0.24 0.89 0.67
2017 124 -0.85 0.54
2015 Ff4E —0.44 0.66
T4 2016 R4 -0.51 -0.53 0.62 0.62
2017 F4E -0.74 0.59
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Figure 8. Monthly mean wind speed variaton of observational data and
reanalysis data at different heights
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10(c)FEHAIE I 70 m = 2 b i XU H ~F 2846 5 925 hPa K37 b I8 [ b il (X B A e i IE A ek, k&
FRAECILFE) 0.8 L HAE T 99.9% 15 MRS . A 10(a) 1F&, 10 m /& B _F3E il ) XU 2240 53R E 925
hPa ZR A6 KUE AR TE AR OC, 58 88 A 3 KU AR AL AR OC,  HLEE 99.9% 1B E MRS . ] 9(b), 14 10(b) &
AREERE 10 m = LS R HTEORE 925 hPa 3 & A DG, R E Ml 1 AR AR R B 5 R AR RIE
MG, SAPE FMAERAAEIE. BE 9d), B 10(d)E M 70 m & E5 58T %Rk 925 hPa A7 34 5
FERE 10 m = 5 B AA e E B B/ . IXEW, SRR 10 ma 70 m R L RGERIIE K 925 hPa 3k
Bl 2R B DX SRR AR K L 2R R XU N O
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T X & T 2 FE AR (G H T RGE . H P RGE L A2 R SE) %Uﬂ%izibi‘“ﬁﬂ%{ﬁﬁiﬁﬁﬂ
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Figure 9. Correlation coefficient distribution between observational wind speed and NCEP/DOE
925 hPa wind speed and potential height
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Figure 10. Same as Figure 9, but for EAR-Interim
10. E& 9, 1B, EAR-Interim BoHER

1) i PEIE 10 m /& B RUA EE AR T, FERE RN 4 m/s; 70 m & LUK T, PR
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30 m & 70 m KR B AR, H&ZEXEEZEEAR, 510 m & EREZ B AAE 2~3 m/s
MZERE, (R HITE 10 m~70 m & XGE ) B AR K E IR R, e/ ME B0
TEA-1a)s AP RGE R M BE AR, R/ MEHIEEE RN, & H PR RGEER A 2 “wig
—B7 M EHANEE—NHIELZEA2~2 B), A EBIERZEG~S B), KEHREEKEZH
(7~10 ).

2) TSI AT IR FERL B A U ff PR A T S R Bk o 43 BT BB SF 44) RG2Sz 8 8 4 1 34 IR
fik, ERA-Interim 3 #7 ¥k H P22 4L IR 1% /)N, NCEP/DOE ZE AL IR MG 5523 10 m 75 KU S 1k 24401,
{HAFAE— B Z . ERA-Interim [ X F 4 5 B2 2l XU . 5 W IM{EAH L, NCEP/DOE. ERA-Interim
() RG22 73 30l 2.73 m/ss 1.47 m/s. RIS TR 1R 22 RMSE 205108 2.92 m/s. 1.57 m/s.
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