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Abstract

As the observation data directly reported by pilots, the voice-based aircraft reports have strong
reliability. This paper counts the aircraft reports nationwide from November 11, 2010 to Septem-
ber 1, 2020, and analyzes the cause types of wind shear and the annual and spatial distribution of
different types of wind shear. Analysis shows that low-altitude wind shear occurs more frequently,
and mid-to-high altitude windshear mostly occurs near plateau airports. Convective weather type
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wind shear occurs most in summer, frontal or surface cyclone type wind shear occurs most in
spring, and temperature inversion, jet stream or high-altitude wind momentum downward trans-
mission type wind shear occurs most in winter. Windshear caused by frontal or surface cyclones is
more in the eastern and southwestern China. Windshear caused by convective weather is the most
in northwestern China, and windshear caused by topography in Xinjiang is the most. It is hoped
that some conclusions drawn through the statistical analysis of wind shear can provide a certain
basis for the forecast of wind shear in the future.
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1. 5|15

WYIAE 1 B T A A RAT A, JUHAE WL WAE R B, ARk i T KD S B R Rk
TR OUN A R SR AL K DI (8] 2 KL b s a2 K, HEE I R R K DL
HPRIBR[1]. WU Z RIERSARGW, AN RN, SRERM RV 1, HAR IR Tk
FEAEBCR N HE[2] 0

AR, FRETA L AR, AR D B A 02 ) B Bl A o B A SR R, AR A
B UEIEAT VAR R FOREY, SO RS YUR[3]. HAT, [E A SMER IR FR A0 FUE Tk LisA7
FEARRAR, RTBRMGE @A, £ RIS N RE ) 75 A i R ko PRk 2 i 53 32 20 73
BT D)3 K A B R AR R AR BRI A NI R U SR I 22, il %, B, 10,
FRAIR S AL A R U B AT 51 A D) A2 [4] [5]. RUIARER T i K a 3l A B AR A& A, 3k 5017 A
RTINS —E R R, P AALIA VYFE  BKE 2 Bt B S I, 22 2 PR g i BEPA B ) R 3R T X
DIAE[6]. M T mENIAE AL B RAAEEER, BFE HIRE YR, MK ERSIR, mEY
Wi A2 A R AR AT 7] XIDFFAE[81HE Y, STRHNL RO EZOR A AT, DB, ke
M IRIERON T TKAKSEAF[IWT LRI, MG /RIENLIA IR DI 2 i . Wil e ss,
AN [RTHAZE PY (AL B KT PR S R 3B AN AR [RI[10] s PRk 234 IRV AR PR 2% 93 AR R FE X DR B 25
rae AR EERES

T 7 AU AR A PR R R AT A5 AT B BRI ALK R AR S8 A 6 R PR i o »
72 H AT R W T B AN e o ASCE R4 AT G P LIS 21 10 4 I BBl 5 5 U 2 48
RGBT S, T RIS R LI A AT M R R SO AE AR, DAMIRE RS SR AT A X\ D) A
(05 25 AT B AR R AT F MU R ZE R

2. AR E
2.1, ¥l

AR AR TR 2010 48 11 A 11 H~2020 4 9 H 1 H RAS G ool 30 it 4 E 76 B N 138 5 5 R
KU 2 2 vh iy, 4% 4415 17
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Figure 1. The distribution of the impact of wind shear on the flight in 4415 voice-based aircraft reports
1. 4415 HEE B AM TR/ PR E PR EX ATHF N7

3.2. RYIZENEE S HHHE

XF 4415 fy KA 4 25 i 5 AT m R e A geit, Hid 600 KU N RIR DI MK B %, 15
3304 11, o5 3 TR SEW 75%, 600 KA LA BRI N 1104 4y, 5 SRR 25%. IX R IR
RAPIAEXS YAT AR, WLEERER 2, i e R AT S B DA R R >, Bagt— 2k
B, A WYL 2 kAT AL B

3.3. MIE~EREER S %

PAERUIZ EEAPREER, — S5 RRRAK, 5 F S HEIABIAR O, A7 0 ey A LA
FRILA G A FRER G AT 2 R 58RO ATIE B A BT A F . BHE S, 74E
RUIZR LR R RS 1) FRA, HRMOR AR G, HHIATRR, BN ERR. k6. B
WEEERSH . ERBRUIEY, FRAEEIL TR LT BN TR, DR R FFE X
B, LSRRI LA RO AR AR B, (BAERRIN (MR . 2) By, CfRvAHE. MREE. dERILEAIH
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INE A R . Bl A MR IR Z R ARG, B TERMAIRERARAESR, Bl X
(V13 B AR A MDA I B E 2, Hrp e LI B RN AR fa 5 e T i, A R RV DA (1 55 P — BE R
ALY, HILERAILAE XD AR R R E R AR, 3) KA, R A R, TR G KT
TE L2 R TI3E, B S R G 4) Bl Uy, faEvir IR F LA 2R XUR
AR NI . 5) WA, R YIRS R U, ISR 2 XA D) A MR B,
HITREERE . ERZN G, ETRRRERSHNE, =/EshE T A XA Frin KA A
TR 6) S, HAFAE SR AL, (H50 B2 LU R R i, S X 25 PR 2 IR
KERDIAZ 5, IR IAZ I H A B A2 2B R S0 1E SR A A KGR I TIAE . 7) B,
M TR A B AL E . ARG R R DIAS, B e KB, w2 @R R A K,
AT S S T AR S A R s L

EE N R W WL R Skl S S i | BN & e 2 T € PP o S e a7 i T s S N 2 2 )
MBS TULFIEA 4 68 . BUGHHT Gt 20 HT 1 4415 ty MDA S 3825 il s, Horbol 1754 Rl
RO PEARIAC S 17 A A AR B IR R fiits W T 3t 23 A D AR (0 5 A 0, IR iR 4R 2K
JURRH LI D) AR EAT A, 73 DUF: SRR M, i sih i e, pRA, .
T FE NSRRI AR A SR PR ) D) AR A AR A B 5 B A AL X
IR I AR A -

3.4. RYIEHES

W 2 frow, KYIRRALE A 54 kE, R TRR RO 28 2 ik 5 i 8E 1~6 A 2k
FHi&a%, 6 A%, & 95 4, 6~12 Atn 2 TlE#E%, 12 AMNE 1. EFEMRRANK, &%
A TSR N UTRIRA R T RDIB R A . MR B AR 2 ds 2 IR S 8 4 A%, v 42 4y, HiJE
JE IR 51 R i R B R R />, AR AR S . B s SRR B DI AR TE 1~4 A 2E H
EFHES, 4.5 F 4 BT s TORE 51 R B R AR A s k5 A B 150 4, 5 5 A AELE, 6. 7
A 2HE &S, 7 A0 FHE 42 6, WEREaEs, BHAK, 7-12 A K 1. 2 AREmnE
1F 39~66 2 [f. HFILhX ERAEMRIE L, AEIENNE, KRR RIFERE, FHUAE K
PR, RRRSIR . W SIRs s 2s A s i T 28 DB i 25 28 25 Pl s i 8 1~3 H
I 2218 B, 3 AMik®] 56 4y, M HEZE 10 A E9sh R, 10~12 A0 HIREE L7, %
WM&, MR AERRYVBEL FRIE L, FRFERZ, ZFHd: MBI T & 455
R B SRR EFE R ERZ: WR. QRBE T KB E T ERR R ZET
SUGG LA, HEFEVENEE NS, LFEZRURDTHIINRZS .

3.5. RNERHX 5

Rz ae s i SRR X 28, R ovtedb, Ak, fe2R, Rg. PR, PEAb. BRI,
HGEt LM XA IR XIS 2Rt i . nfEl 3 Fos, b, HEZR. v mg i X py 8 i it i <
€SI R VIR S R B E , WK TR, W el 2 KBl & T A% 51 1 D) AR & 6 Bohr
JEE =, MBI SRR RO AR IR S B b A<l D R X R th 2 A i st i e 51 g XY
B R E, EARZ AR, 2 KB R MMe SR RIS S Hk e, R
i KI5 A B e 2 =, IR BR IR SRR I R DI AR H MDAt X BOARR IR, RS 1
KU1 %, Bl st Uik, M. 2isim s KREh & M e SRR YIRSk & Hhr w28 =,
TR R SRR R R DI A AR 35 B dme /b st DO Dy 7R S R SRR R R DDA 4 35 0 Bt 22, B T B T
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Figure 2. Annual distribution of 1754 aircraft reports of different types of wind shear (The horizontal axis is the month, and
the vertical axis is the number of reports)
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Figure 3. The distribution of 1754 aircraft reports of different types of wind shear in seven regions (The horizontal axis is
the region and the vertical axis is the number of reports)
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el a2 P SN 228, RIPONZR. UL, FFGehoR. PEiLIn A FISRAE R DI AR A2
ARG E WK 4 B, R, PR R UIASERRIRE B sl i Ui S R A D) A2 4 7 AU
%, MRRURZ, W SRS RKEIE TR RIS B fm 28 =, IR )22
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Figure 4. The distribution of 1754 aircraft reports of different types of wind shear in the eastern and western airports (The
horizontal axis is the type of wind shear, and the vertical axis is the number of reports)
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Figure 5. The distribution of 1754 aircraft reports of different types of wind shear at the top ten airports. (a) Convective
weather, (b) Terrain, (c) Front or ground cyclone, (d) Downward transmission of inversion, jet or high-altitude wind momentum
(The horizontal axis is the region, and the vertical axis is the number of reports)
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KE, WA WEHIHKZ, alik 19, 17 4y, E&S. ML Bl BUINUIALE 10~12 2 [a], W,
HIRHIALE 8~9 tr 28], I BUMHLIZRNR R SRR A AR fe sl o i sl [ Ue R 8 X D) A8 4
HHEXRE, NSRS, & 1114, BUNSRIRZ, A 546, R R85 28, 23 4,
HABNUIAA RIS 20 . HUBRBRYIBRGHERE, BWUNEZ, & 10 fr, E&ImRe, &
L THIH AR 2 4y, HAWLA Y R BLS B M AR RS . . SR e s s ' N
FKRRYVBHRE M HCRTE, RENG®RZ, & 32 4, Hehmike, 11y, HANZ AT 10 4.

R, WARNSALT BB RFIGEX, HRTEEA-ERERIG R AREME T, — B30,
W Gy = SRy IR, 4 TR A G 5y R AE BRXT IR R SRR ZRD) A . TR R, H
FARIETT Mgl SR AR R AR, FECL Rz Ak ke, R A D)AE I
Bm, MAMEIE . K SRS RAE =5 9 KIS A [11]. EHENI A TAb 5 i R 46 EE, Hhisor
WP, AFFNATERN R RGE A R A R N AR, Iz At s DR % 7 555 51,
Hh T EE RN, PR RGE O, KRS s, IR R SR R Gt % 1 #R LI R D) A & A 5
W, MbAh, )2 RGBS ST H T AR A EHLIA R AR DA I B S kA [12] . RIS T
2z Ay 2, Bl 21035 0K, AR, T304 11 ARKE 4 A, TR
P, ABAERERE, 5/ BRI, BRI LS KA SRS MR &4, Bf
BRI, FEEPETE, BB, SEBTER[13]. L7 B RIS & 58
Il P e, XHRRAEE K[14].

Table 1. The proportion of different types of wind shear at the top ten airports in the total number of aircraft reports of wind
shear in this field

1 TR RIRB N BERIZ N BN =R h RS B HE S

WIEE S
W%
SRS Hh ¥ BmocohE e SR, 2. S REhE L

BHH 0.08 0.05 0.82 0.05
AR 0.36 0.00 0.54 0.10
Il 0.43 0.00 0.54 0.03
B 0.31 0.05 0.47 0.17
sl 0.25 0.00 0.58 0.17
LA 0.35 0.00 0.65 0.00
B 0.10 0.09 0.51 0.30
[ 0.33 0.02 0.44 0.21
#HK 0.47 0.00 0.37 0.16
B 0.23 0.00 0.50 0.27

Az [ A KA A [FI I R AR AR A 37 MDD AR S ) o e 1 ffo, ATBAE Y, E#8 MIHF S AR
MBIy B s i TR K DI A i %, AR R, I AR ML IER . 2R
ol 22 KBl % St SRR A AR AL, EELIZR . S e s KB T AR SRR R R K )
AR b A ) AR T B 5% o B2 WAL 458 I Bt [ Ui S8 2 XD AE o A3 KD 38 S ) 519%, 0
SR B KB R N ERAY 30%, XK TEMILRR S G 10% 5 9%, B, P LMLz R X
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Figure 6. The proportion of different types of wind shear in typical plateau airports in the total number of aircraft reports of
wind shear in this field. (a) Lanzhou, (b) Xining, (c) Urumgqi
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B EARTEHUIA AL T AR VR L ey Ak o, RAY AR R — PRI, R E AR PRI FRAIG, XA
RRARIIE 5 — € R U AR & G RS BRI T KT LR R, RE KRG X)L
O BUMAE AT L AR[15]. X R S E AT MY I R AR BB B R SR Ao P8 T LA T
o SR 2R GBI L Bk A R RS AT A R IR/ NI PR e K st o, 2 T R T A R, R
AR ZIARAER, B e R R B MBI, P T L DR SRR R R i L TR D) AR R 4 R
Bm16]. 2 MHL AL BE b 38 R X, 2RI it v, ) BERR IR O R A U B T WL L
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