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Abstract

The authors of this article analyze the wind climate characteristics of Huinong National Meteorolog-
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ical Observation Station from 1981 to 2020. According to the statistical analysis, the 2-minute aver-
age wind speed, 10-minute average maximum wind speed and maximum wind speed in Huinong Dis-
trict showed an obvious downward trend during 1981~2020. The climate tendency rates were -0.30
(m's-1)/10a, -2.69 (m-s-1)/10a and -2.83 (m's1)/10a, respectively. According to the sixth-order po-
lynomial fitting curve analysis method, the variation trend of annual mean wind speed in Huinong
District is as follows: fluctuation decline-rapid growth-rapid decline-fluctuation growth-fluctuation
decline. The cumulative anomaly analysis shows that the average annual wind speed increases first
and then decreases. The average gale days in Huinong District are 38.4 days, and the gale days de-
crease with the trend of 8.96 d/10a, especially after 2004. Through the analysis of the wind rose
diagram of wind direction, it is concluded that the prevailing wind direction in Huinong District is
mainly north-northwest wind, and the wind direction frequency is 8.4%. The prevailing wind direc-
tion is mainly northerly in spring and winter, and southerly in summer and autumn.
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1. 518

AT T BUR X A b, T EAACKT T, PN, RO s, AR YA A
%, HOBAAEXEAG, BT R B N, TR T — AR AT A R RGEE 1], Bk, ERXH
BEEHRAGIE. REETFRFIH SR TAER DA, KGRI 5% B # e & B ISR
TRAF I ARRME K7 5 B3 RGERE, b 35 XU 37 03 U TR 2R, AT Ko SR R 3 SRR 95 5 3E
ATV [2] [3] [4]. RIS, #24E 2011~2021 FF AR X AR K FG B /4, KRR FILRAE 11K, X
FRE BRI 32.36%, SEMRBWHBIAMNOE Kk E, g EATR, BFFTEAR X RS ARRF IR SCE K.
[ Py 4N 25 S0k B B XU AEREAT T 0 7e . GRIEEERIF 0 R W, 3T 50a >R, 4= [T Py AR H %
HEA WD A S, s 5 X g b @R B (5] /AN AR, REF 5~8 2
FUh B GORH BOR JL4E Rk Rk ek b kadh . o, 5 gk bk, B X KRR T,
MR T NRG6]: hI5E5%. 255, ErSEWaRm, 3. Wil ML UE. Wil X
BRARFSER KA H B2 FRE#3A[7] [8] [9]; TiBMLE. /SR FTEY, &)L HEHEXES
B Uk s R B, A PP RGE LN T 16%,  PH AL X AR P 2 KUE B 2 0 s, P54 10a
ks> 0.09 m.s™h, FLPUEE X B0 R EUE T AT X AR R, DB R A M X L TR 4 i
DX DA K o] 6 7 SRR ek B A B R [10] [11]. A 4h, W2 & WAt B AR E T T 40 01[12]-[17], HZ
R AN K T TR 7, R IRURRRF AN R 5% KX B L 9 55 At 9 [18] [19] [20] [21], X BEAR X K1)
SRR A I IT . A SR B 3 HEAR [ 5 S RO 1981~2020 4F 2 43 Bh-F 35 KUk . 10 434
B KA BROR R KA 5 8 XU S50 B k), SR FH 2t a4 it 6 B 22 a0, & il 20 45 40 8 42
ik BAHEEFEERAT T EAR X 1981~2020 AR RUSRAFAE, [FIRHHIFEE. = A SR B
B, RN T B AR [X 1981~2020 A2 AR A AR, Sy AR IX IR 77 B U (4 FF R0 R FH 2 e ) 2 A W R 558
N EEAR DX AR 7 A VB A M TR BERE, D IBURF DL SR RS MR A4, X B s ke AR e HE Tl
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XA R RN AR HEEEER.
2. BIRFNFSE
2.1. FEREIR

AT R A Bk E R Y 1981~2020 FEH 2 43T T XGE . 10 -8 B R RE L B OR RGER
(T8 B 1993~2020 4, A % H B EIE SCLE M 1993 4F 3 A UGG iR XGE) . KA B H 2.
B R TA) SR A I R (. 2004 4 24 1] 5, G 0 iy XURR 00 9 Al El J5E e A N O 4 > 1 3 0 ) 3R
HY).

22. it Ak

PAEES RG> 17.0 mes™ 5% H A 71 K78 SIS 8 AE A K RbRAE, Mlss— H i LK RGE N —
ANRKRH. F4ik4r: 3~5 ANEE, 6~8 HNETE, 9~11 A NKE, 12 AERE 2 A AT, RHA%
PEREEAIHT 6 B 2 A0 A i 28 Je BT PR FVR S5 057 70 T AR IX 1 RSARARAE , SR Excel A& il fE %
RURAE. 2. AR

LetEa TR L FA R, Y = mK + n, o n AE S, mOoNEIAREL RS ERRUEN
3, 4 mONIE(f)R, RS RE R E LR IR K AREES .

SRRl R PP 1) A, BRI R — Pl I o il 28 EOW I T B AR i s ik, K
BOPBRUTT

1) HHE L —HB R (X, X, ...y o), KTPHME x, HARXA:

X=23K U RS TAI I, n RSEHIIECR % T 10
i=1

2) ¥R x FIREEIFET, B x— x, ZEXTRI A G, 3K G2 505 A R,
BN B EEF, AR
&=§X&—ﬂ t=1,2, ...n)
i=1

3) I &) IS ) AT R RS, a2k BT A . H 2 bR AR AR R B R T
BRI N B k2>, AT AT DA B K A W2 2 R AR i 35 S e AR Ak [22]

3. RUEZT1L
3.1. EHIXIE

3.1.1. EHRERET L RAES 571

1981~2020 4 HAR X - 24 JRGHL A A 2 B 0 R B 34, AR 3R 9—0.30 (m-s™Y)/10a: 4 T35 RUE Ay
274 mes ™, BOKEEFHIRGE N 3.70 mes™, 235 HUIAE 1992~1994. 1996 4E; fit/MET-HXE Ny 1.90 m-s™
(HILAE 2011 4F). 6 B ZIiila iR BoR, B X P35 KU 40 B B B B BeMERRE, K0T L4y
N 3 AN AR 5 ANBY B 1981~1989 4R M Fa i W, BR 1981 44k, HB B AR A 7E£0.2 ms T LYY,
SRV AR AN K s 1990~2003 4 AR KX, 4FBEFE7E 0.3~1.0 m-s™ 2 [A]; 2004~2020 £EAH X}/
KU, AEREFE7E-0.8~—0.4 ms ™t Z[A]; 1981~1985 4. 1998~2011 #E. 2018~2020 4E[¥) N MM BN
1986~1997 4, 2012~2017 4F ) AU By, 38 RS 1AL & NP SN T % - Pudisg - Pl T B - 930
K - W N RR(E 1),
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Figure 1. Variation trend of annual mean wind speed in Huinong District from 1981 to 2020
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Figure 2. Seasonal mean wind speed variation maps in Huinong District from 1981 to 2020

[& 2. 1981~2020 FFE R X MZEFH KR

VU215 KGR AR AN 5 A 4 P 3 U B AR — B, SRIUA TR (1 2). P REE. &
Ky ZAK K 3.27 mes™, 2.78 mes™h, 2.48 mesT Rl 2.44 mesTh . KUK N ETE, KRN AT,
KA IR, N MR N ZE-0.38 (ms 1)/10a, HUCNE Z-0.36 (m's 1)/10a. #Z—0.25 (ms })/10a,
A Z= N H/-0.23 (msT)/10a. 6 B Z il A dhek R, PSP AL 5 A 4E AR bt 5 o — 30
PE, RECAI7r A 5 BB 2 AN RKGE ETHBYBORT 3 A XU T FERY B
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3.2. RitiEEES

FHE 3 Rl A, AP35 R R i 2 B A RIS NS R RS . 1981~1989 4R R
SREA PN M2, R PIZN B ) & T 85 XU e A2 X s 1990~2003 AF R ARETE 2 I
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Figure 3. Cumulative anomaly curve of annual mean wind speed
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Figure 4. Cumulative anomaly curves of average wind speed of four seasons
B 4. MZEFHRE R T E

B IR M DU ZEF 3 RGO AR AL 2 B (4] 4), 1981~1991 4E#RZE M E ZF- 1 KK Bt E~F N 1E, 3
B SO A gy X AP 35 U A 4, HOXGE AR AN R BKZR 1983~1991 4F, 4-Z= 1981~1982. 1984~1990
FENEET, B A S AR A R /N . 1991~2003 4EFEF RHEPUZRH 5 E TS, X LEEG R
R 2004~2020 EFEF RIHMEVY R 2R FE S, XA R 2 ik E
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3.3. FHINEAZBUEEE D

6 M2l E 2R B, 1981~2020 4= HUR [X 7% H V-3 JRUE 2 Ik 0 A, 3~5 H Mg, 9~10
HNBER . SE3 R i A ITE 4 B4y, N 3.4ms™?, 2528 5; 9~10 BT A, ~N24mst,
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Figure 5. Monthly variation trend of mean wind speed in Huinong District from 1981 to 2020
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Figure 6. Annual variation curve of maximum wind speed during 1981~2020 and 1992~2020
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1981~2020 4F 2R [X fiw K KGHAEF 21 Jy 18.8 m-st. M 6 FLLEH, BAMEH 30.0 m-s™ (K]
WNW), HILTE 1990 4E. f/MEA 12.0 m-s™ (KU NW), HILEE 2017 4F. 1981~2020 4 MK [X 4 fir K
JRGE S AA 171 2 —2.69 (m-s™)/10a, 4F f5 KR 5 B B /A o B K KGH KU B: 2 9 NW, NNW
R, W HIUINE 2 F1 2N 88%.

1992~2020 4 EA [X A K X GE P E R 27.6 mes™te M 6 ATLLE Y, 4Rl R B Kl HE BILAE 1993
fE, J935.6 m-st (KA NW); KRG PRORAE 4 34.8 mes™ (AU NW),  HUILZE 2001 4F; H k KUs f /)
A 21.7 m-st (REA NNW), HILE 2020 4. 1992~2020 4F B4R [X 4F B R RUHR A M54 1] % y—2.83
(m-s7)/10a, FEMKR RGE S e R R — 55, 35 ECNE S FERR R X A LD NWL. NNW L £ .
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Figure 7. Monthly variation curve of average maximum wind speed from 1981 to 2020 and
average maximum wind speed from 1992 to 2020

[&] 7. 1981~2020 FEF )& AXIEFN 1992~2020 F-FIHR A XIE B 254 phzk

MEAR X H 25 85 R R (1981~2020 4) Al H ~F- 3458 K Xi# (1992~2020 4F) (1 7)nf LLE H, Bk IX A
S8 f5 KRG e " AR 1~4 F K RGBT K, 4 HIE RO, PR XE N 16.3 m-s™,
5 A RGEFF GG/, 7 A RGERA R, ZJE4kamh, 8 AIAER/MEN 11.8 m-s™. 9 A KUk X IFHH
K, 10 HIEH W, “PEIEAREN 154 m-s™, ZJa KGESUTFIRIR/DN . BAR X H P K XGE S5 H
T B K RGEAR AL A T AR — 3, R “X0E” A, 1~4 A XGEIZEW K, 4 ARk, PR RRGE N
244 m-st, 5 HRKGEITFEREN, 8 A/, J918.4m-s™. 9 HRUE GZEWI K, 11 HiksE —i{l, T
MR RGE A 22.0 m-s™, 2 Ja R SIFARIR/N . WFETTARUORTE, AR X ST 1 d5 K KGRI 35 B K XU
ZEK, MERZ, EER/D,

35. KK B#YFELFMAZEL

1 8(a) T A Y, B [X 1981~2020 4k K H # e B 8 R R fE%s, L 8.96 d/10a FrI5& L T 4, T
BIRAH %04 38.4 d, JUH DL 2004 2 J5 FREEHIE . KR HHuR 248 HILAE 1996 4, 4 68 d: i
/AEHIAE 2018 4, A 10 d.

HE 8(b)rT LAFR H, HARX KM HE A S “X0E” Bosi: 1~4 A RXAHEEZEA®MN, 4 A
WEeER%Z, 40 F 2RI H % 231d; 5 A KK HEIFMRD>, 9 Hfd, IR HE £ 59 d;
9 HLAEW &g, KAHECOFHREEIE 2, 12 Hik 305 Z0gE, HIUCKE % 142d. WFT
TUKE, HEERXAETSIENNE, KAHE®EZ, 40 FR2FH 625 d; LRz, HILKKH
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Figure 8. Annual and monthly variation of gale days in Huinong District from 1981 to 2020
[ 8.1981~2020 FERX AN AKFLLMB LN

4, BT
4.1.1981~2020 FHERXEH X EIsaZE F T E

Figure 9. Rose chart of annual average wind direction frequency in Huinong District from 1981 to 2020
[ 9. 1981~2020 FHE K X FF X 50 KR E

O A, B IX AR B AT U UL P AL R 2, RULBREE A 8.4%: 1% 9 dbR. TR, 7
PERIA RIZRRIRE 4 AN, RN 8.3%. b U R, KBS (L A 2.2%, YA WU 7R LR,
JRII N 2.6%.

4.2.1981-2020 EBR R PR AR EHE AL

AT 10 AIRD: AR IXFRZREAT KA DAL TEAE R, KA 10.1%:; K2 KRN RGP g L, XU 4
N 8.4%: /D AINTER, KURREE A 2.3%, R RKUAINARIER,  RRBRE A 2.7%.
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Figure 10. Rose charts of seasonal wind direction frequency in Huinong District from 1981 to 2020
10. 1981~2020 FERX FT5 X ESIE B E

BZAT R TU R X KU 11.4%; IRZIRAAEE X, KRR N 11.1%; b KU N 7
PEARRG, KA Jy 1.8%, A RAATE R, KUAARER N 2.0%.

FRZE AT R R R, KAy 8.6%; IR 22 KR AL TEAL K, KR AT 8.5%; #5320 KU1l Ky 7
R KRR 2.0%, AR TEFEILR, KRS 2.4%.

ARATARAAE R, RUAARER N 11.6%; K AN IEPEAL K, KUAATER g 9.0%; e/ K] A 7
R RS 2.5%, AR ARIER, KRS 2.9%.

4.3.1981~2020 FF B R X R E150 A T A E
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Figure 11. Rose charts of monthly average wind direction frequency in Huinong District from 1981 to 2020
[ 11.1981~2020 FERX B TR =555 B3R E

M 11 AT RVE |, 1 24 12 B2 KRG RUaSE 70 4 12.4%. 11.3%. 11.0%; 3~4. 10~11
Hiez R IasdbrEdb K, 3. 4 H XA 518 10.3%. 10.7%; 10, 11 HJKUASZ 5514 8.8%. 9.9%;
5. 6 HEZ X AR IR, KRS58 10.8%. 11.9%:; 7. 8 H&HZ KA NE X, 9 H&Z KAk
KRN, RSy 58 11.7%. 11.0%- 10.8%.
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1) 1981~2020 4 AR X AFF 35 s S AR S B R R R, 54 BTG L X XS AR A AR —
H, AMEBUE N-0.30 (m-sT)/10a; “THIRGEAAL B A B AR BeRERFAE, KA LA 3 AN IR 5
AN B, TUZEF 3 RO 5 A AR a3 — 8. & A P KR 2Ry 4, 3~5 A NiklE, 9~10 A
AT

2) P XGHE SEF ih 2R B S A RIS BRI $A . 1981~1991 4 PUZR KUK SR THFE FE R LR
TRz, KOEABA K, 1991~2003 F5E-F RiHEVI Y & EAEs, Kok £ &% 2004~2020
RSP RUMME YR 2R EE, KE RN

3) 1981~2020 4 A X AF i KR L AR K RIS 35 52 B RN & A, SRR 2 2 5 —-2.69 (ms
™/10a. —2.83 (m-s)/10a; “PHIARKHEN 38.4d, KM HEB a4 E KR H BB LA, 2
WA, AR 2 N—8.96 d/10a, JEH:LL 2004 fE 5 TR AR E .
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