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Abstract

Based on the hourly reanalysis data of ERA5 and the annual and monthly records compiled by the
meteorological center of Northwest Air Traffic Control Bureau of CAAC, the temporal distribution
characteristics of precipitation in Xi’an Xianyang Airport in recent 20 years are analyzed. The re-
sults show that the annual precipitation of Xi’an Xianyang Airport shows obvious fluctuation and
alternation of dry and rainy years from 2001 to 2020, and the precipitation shows a weak de-
creasing trend; the average annual precipitation is 546.03 mm, with 1072 mm in 2003 and 394.9
mm in 2016. The order of precipitation in each season is summer > autumn > spring > winter. In
addition, through the analysis of a short-term heavy rainfall in Xi’an Xianyang Airport, combined
with the impact of weather on civil aviation operation, the results show that the edge of sub-
tropical high combined with low-level shear convergence system is the cause of the short-term
heavy rainfall. The low-level convergence, high-level divergence and their evolution of diver-
gence field are closely related to the occurrence and development of heavy rainfall. The research
results are helpful to enhance the ability of near prediction and aviation meteorological support of
short-term heavy rainfall in summer.
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Bt ] P BRI A R A F AT R AR B A, R BRI RIS RO [1] 0 B 7K AN
RRERZ —, TREEREILEEREAR. PR . CHLEEIK, 3R FE /KR 2 JE I o P K AR AT 51 e L
FARRERRNAL, B RS B WL B 70, KL AR KRS, ISR RHLR
K BBEE AR UTERFS[2]. (RAHTE TGN [BHEKM B ERENEINT: W
VAL BOWIRR T RS, KR R R, BN GRS > 8.1 mm//NE
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BRI BEAALR SRR, 75 3 KR R XU I 58 [ 7K 7 R 0T AR U 28 ) R ST B R R AE . A
& [9] M A RmAPs-CAVL.0 [ T4l &5 H,  %oF 3 58 vt 3% — o 40 I 5 [ K gk A7 1 400 0 B, R B
RMAPS-CAV1.0 fig i [ BRI 5 FE K KRG HE TR S50, /K E. PR a4%E. FI6lI[10]55m
T o PR T VR J ) 5 B AR AIE 0 AT, R AP R I R P K R R RS R B A IR Y B A . H s
T [L L S 7 22 2R 38— VK e b e e 3 P K R A R T » R BN JRE ) 1 T 4 2 R M P 36 T e i e i
SRR R s e BN A s 6 AR BRI e 25 i 9 iR B K S it 1 78 R KV R AR e R B, AR T A S
SR 7K Al A JE K B IR RR RO H T /K 0% o [ P 2238 [L2) DAL 25 20 1 A 66T AR SR AL IR ) P 1) o R
SRERHAT IO, SIS R R, X EIARE A SO PR Ok [ B B SRR, BN TR R TR 5 SE B
AR 2, $& 7 A R Y T R RS FE

Bevh A Hh A PE AL X A3, RIRE RN Z KX 2 —, BWHRS KAEE 6~9 A, FEERIE T Ah
[13]o JRHHLDX AL T BRIG A 38, ~Fiifgik 520 m, J& T RREZEXSE[L4], 762 RPN ATE
SPIRPEH, 2020 458 A 7 H, WA BUGR SRR, i 70 ZERMIBEBUTRE R, 8 ZR il it
WOH, 3 ZRM S AR IR ORI R Ko IR AR FEK I, A SR A OSBRIk [l 4
MGERL, 455 X AN Fe g B AN R /K X b 1 R3S R R EAT 20 AT, 0] s — A4 van Jd i i B 7K )
TS TR TAFE A EER R

2. &8

ACH R HE: 1) ERASB iZ/NN 2341 7% 8k (https://cds.climate.copernicus.eu/), %% RHKI K45 6] 43
PER N 0.25° x 0.25°, FE I 1000 hPa~1 hPa, JEEUA AR HIMHEE. KU, V 4, HEEE
& IREREX) . BUEAENBE A G 2) i U7 A A A8 2 R s BRbR B RUE LS R A R 0
ihE, QRGN SidEs, 8, mE, SR, XHPENEmEEE. 3) MR HS MK E R
Bhk B RAPE AL R A G R % g FOUL I AR S . H S . 4) 2020 4F 8 H 7 HIEE H LIS AT
Hdl ok AV 2R SINIIE E R, BAE AR CIEBATE RIS, MPEAE, P M RET R], i A
R (& USRI N 2

3. FREPRAHLIAHFEIKET (8] 53 TR 4HE
3.1. PEKBAVEFSTHHHE

FHIE 1 AT L, 2001~2020 476 22 Rl FH L7384 K B 52 0 HH B S AR 30 20 A8 A R0 I8 38 RO R = AR 22 5 1 T
B, BEKE SR 2RISR . WEBIRE, 2001 ELIK, 7522 RIHHLIZ 20 4E4E K%K &N 546.03
mm, PFf/KERZ 1) 2003 414 1072 mm, [E/KER/DH) 2016 44 394.9 mm, RZFRHDER 2.71 5.
HARKE, 2001~2003 4F, Fiz IS F K IR, 2003 FE K EIAFIT 20 4k mE, B~
F#; 2003~2020 4, FFEHFKERIMFEFELZB ML 1)), MFEKEEFRE, H 8a MKEME,
NIEFESF, 12a [EoKEARD, RMEEF. He, FBKIEFESFHOKM 2003 4FiL 525.97 mm, 2R ER 2N
—IF. KRS 2016 4F, 2013 4F, 2012 443704 151.13 m, 148.43 mm, 145.63 mm, X 2T 20
SRR K R I D = ANEAR (5] 1(D)).

3.2. FEKEBHETTI SHHHE

AR PG 22 i B AL WL 4E i B D SR KB, eI & = K B R T EE S SRR S IMEGE 1)
MR LHTEEH, PLEIURE. 2 K L PIROKER LR 08: 18.6%, 44.93%, 32.21%,
4.3%, BFEFEKEMZIDRICONET > KFE > FF > £&F. A, HEEKENBED 2015 F1)
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158.8 mm, f/ME A 2001 4/ 57.9 mm; B ZE[EKEREAAE N 2007 411 549.6 mm, H/ME A 2015 4
I 148.4 mm; FKZE[EK S5 KB 9 2003 4E[1) 407.6 mm, 5/ ME A 2013 4E 1) 77.8 mm; XK &5
KAE N 2006 “EHT 61 mm, f/MEA 2015 £/ 5.4 mm.
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Figure 1. Annual precipitation and annual precipitation anomaly trend of Xi’an Xianyang Airport from 2001 to 2020 (The
red dotted line in Figure 1(a) is the average annual precipitation)
1. 2001~2020 £E 78 R [ FEHIAZ 7K EFMZEEK 2P EHAEHE(E 1) PG ELAELIEKE)
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Table 1. Statistics of precipitation of Xi’an Xianyang Airport from 2001 to 2020 (mm)
F# 1. FRREPEHIZA 2001~2020 & MK ERILETH(Mm)

T H FE FES K A7
S 101.56 245.35 175.87 23.25
IZINIEL 158.8 549.6 407.6 61
(F41) 2015 2007 2003 2006
HME 57.9 148.4 778 5.4
(GR7)] 2001 2015 2013 2015

4. FRBPRHIZ—R IR SRR 53 4T
4.1. FEETEREIK T RATAIRZ R

2020 £ 8 H 7 H 01 i~04 BF(UTC, F[E), PHLRBHNZEI/NEIFRR, KW, KWEEBCA
03:14~04:04, 24 h Hi[F/KEH 30.2 mm, 24 H F[a] B 30 56 A 21 K R AL B U T AU BE 1 3 PR ATy
KT ECRMEEN . ARIEVE 22 HNia & &8 A idtistr Bk (€ 2), 8 A 7 HEIH, FLdpsiT =i
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W 5 48k, MUY 3 28k, tesh, 8 A 7 H 02 F~03 B PHIT, FMTIG AL 8 R G rh O TR & 3Lk
B 3 il E AR TP IRE, WRHTHREBGERIANERE AR BRI A HE
NI K, 7 E U A T A R IR T RIEE I A il (K 3).
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Figure 2. Circulation situation diagram (The unit of contour line is dagpm, the unit of wind speed is ms™, and the unit of
relative humidity is %)
2. ISR S E(ZES% AN dagpm, KURBAG ms?, HAXHTE BAIH%)
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Table 2. Operation information of Xi’an Xianyang airport transport management committee on August 7, 2020
#22.2020 £ 8 B 7 HARRPAIIHEERBITERER

e AR T Hh IR

AT S R PERL 25 19 26 70
JER L 284 (FTHUH: 2) 191 (FEUH: 1) 418 (FHUH: 5) 893 (T HUH: 8)
BEHESRIK 143 (FHUH: 1) 95 (FHUH: 1) 210 (#HUH: 3) 448 (HUH: 5)
HHESRIR 141 (FEUH: 1) 96 (FrHLH: 0) 208 (FTHUH: 2) 445 (FTHUH: 3)

Table 3. List of air reported events of voice mode aircraft on August 7, 2020
F#3.2020 £ 8 B 7 HIEEARAMERTPIRESFHIIE

st B 1) (BT) s (A e RA RRE SRR I ELACIN
8 A 7 H 09:54 HJ7 2201 05R A [ HoAth Ei 2K [EON EN|
8 H 7 H 09:59 mJ7 3721 05R A [ Fott o 2K FRHR ARE0
8 H7H 1113 HRI7 2270 05L i 7 I R 610

42. REFRER

8 H 7 H 00~03 i} 500 hPa KA E(14 2(a). 1M 2(b)).E, BT h—f AR, DUpHEA K
W, VUMCAAN SRR, ARACHIXALTEA XEshild, Brasdbit. WSt AR E. At va e B 1 vh
P B R A AR R, PE RS R BT T R EAE - ZREEE M, 588 AL T HTIEE N, T
MgAuEs, HONEEE - Bemd, KILH N, R o R BR P R SO B BUR W R, AR
J P B0 A /K B A v R B PRI Y 5. 00~03 Ff, 588 £RmE A Jbdf, Bk v A B # 4 I8 #4 45 %% . 00~03 A 700
hPa KA EI(KE 2(c). 14 2(d)) b, FREH AR KHRACE — B P e <, KILIRIE AR AR S S 7h
Jeh X R R VIR R G A, HUIRREG X IELF AR HLIX, 3536 SRt - Berg viiss —
ST IRIZKIRER G, AHAHEEE > 90%, A R I 5 B 7K $ ALY VR AN B (1) 7K P E B2 . 00~03 i 850 hPa
RAE(E 2(e)s B 2() L, BRI MAEE RS, K db32E — S04 IE R, HEE oA 7 g X Ek
FEAEIRG,  AFAE KR KGRI A, AHXHERE > 90%, /KiSZM7eiti. 2] A Bl e < m A Bk ot v g 3 5
B AR RS FEm, A IRZHEMYIRES, AP EFENS 8 A 7 HBsR 2K R A f 4t
T BB IR RN 25 A1 [15] -

4.3 MRIREREE

XA AL RE(CAPE) & — 5 KA it I G 2% V) R BRI FR bR, 2 58I R A4 W T i) L 22 5
#[16], —MckdE, EWEMELT CAPE KULNIME @ 7 vl #edE ik 1000 J/kg. UtbAh, K 58t H HAEXHR
PERA B — NI bR, JUIHXE 24 /N0 BN TRA — € FBARPE[L7]. BH N, ESHE—RER
RAEMIMEREA K <20 K o %, 20~25 K JI32 75 %, 26~30 K Ky 73 s 5, 31~35 K 43 HiU s %, >35
k 2%

H & 3 AT L, CAPE RAEIX (>1000 J/kg) 7 A fE B B 27, SHib[X CAPE i < 600 J/kg (14 3(a)). K
FEHARME X (>30 K)YEEHFERR TG A/ #, 5 700 hPa PIZSEE& RGN BRI & . T EIERAIE, ik
KX KR8 > 35 K ISR AR RICR. MR RE T WA ERsE, & T7™E
SRR R EAFAE[18], T LI HLIZ LI IEARE K FEBORME X (K > 35), 152 H I X i B AR — 5
(& 3(0)).
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Figure 3. 700 hPa wind field superimposed CAPE value and K index (wind speed unit m-s %, CAPE value unit is J/kg, K in-
dex unit is K)
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4.4. T/IKEIEFFHIE

4 THIE NV RBANLY T16A-43 RAEHIE(LL N EFR 716 Hik), BT C EBCH MR HIA[19],
SETEJR A T16A Bk MAEah BR & 1[20], FZMNFH T 78 2B S 5005 . HIE 4 Fios, 01:57
(UTC) 716 FiA& L(Ifah 1.5°, 45208 75 km), B35 K812 50 km i [ Py HE BT RSORT 1R 5t B /K [l 38 o
o, ST L AR ) B o a1 o0 SR E 2 35~40 dBz, T ALI% a0 F 5t 5 ] rpCa SR UK T 45
dBz (& 4(a)). MARIIEZEEIRE, MLzt UZRIE R FE(E 4(b)), I HLIZ 8 05 J7 n) #iE & F
7E ] (01:54 K 01:59 UTC), W& T 2 2Lz 48R M 5K &2 Gk s, Y02 i BLTEN L% il iE
05R A [, & HIEESHT, R 2 RN 885 CHIRECA, AL 137 5 0 5 B 7K it 2= A1 7
0T HIER . Fod, BUENL EE R I B R, AT S B S S R N G R k. 03:16
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Figure 4. Radar basic reflectivity factor of Xi’an Xianyang Airport ((a) 09:57; (c) 11:16) and radial velocity field ((b) 09:57;
(d) 11:16, positive radial velocity Means stay away from the radar)
g%gﬁﬁWMﬁ%¢%$&%$ﬁ¥mﬂww;@1m@&ﬁﬁﬁ§ﬁ@w%m(mn%,Eﬁmﬁﬁﬁ%ﬁ
(UTC) 716 & L, sEBEAKHR z MR 700 hPa V)42 48 & RATM AR e e, [ oK [8 8¢ ) via Bl 45 21 1 9
RIGSE . WIEAR SN T RE, FENLIS S VG 22 i X IR L T 58y 35~45 dBz [ f /K
13, JRibIRIE R KT 45 dBz (] 4(c)). MARIAEESE BISKEAE, MLz MR LR AE ROy E (14 4(d)),
03:13, WrH|—Zefyi 2 a5 /£ B 051 BEMT ARl &2 Rk it, W0 610 SR, S5a T IEE T, KiEH]
AR CEE G K —d. T, BUELI7 R LS B I T 2R, 3 B A s R
MR KIME Ko

5. 3Bk XAIRN S FEHFE
5.1. SEREIKX Y E IR IAFHE

3 B [21 ]2 RAE S 7] BB n) N sE E — MR, fUERR EAHES), IEEFRR R
B8, RRESHMARERENRNTZER S —EMiaFiEs), EHIZg) 5 R&F Y EE 1 H FEg
) Nk, BB A RARGIRIEF AR —BoRYF, T B8 fUE R4 E oS, Sk
Frighaing, B R T R A NS K RE[22]. 1522 AL AL FR 2 34°26'N, 108°45'E,, [4] 5 it 34.25°N
) 2 B P A I R, 1 5 wT L, 02~04 VK, TEALIZ BT A7/ B S5l 1) 2 B BE B X, i
> 850 ~400 hPa (/4] 5(a)~(c)), & BEL# 7 fH X i K N-5.6 Pa-S™?, iHINLIZ Lo dbs B B ETtis
3, EIHRRAE IR -4 I 7E b T 7= 25 B K
5.2. 3BPEIK X BOELE 4FAE

B R R IR AL AR AR M ELE, AN 107 s FRBURONIE, AR RIERA
BEMESMIREE, RREHNEREG VRS EHEZIMER, RTEE. SR U a0 &
LT AR 5558 K B A R B BT DX ARG 2 [23]. 15 6 ity 34.25° N FAIHIEE A X7 i B (] 6(a)~(c)), AR
B () TR L3 AT 45 74, 02 B 1000~700 hPa A6 % , 700~200 hPa iy 1E U (4] 6(a)); 04 A 1000~600 hPa
NS, 600~200 hPa A IEHUE (1] 6(c)). 02~04 Bk, 1KEMBUSEUEIE K, FEZH NTEHE,
s EIERUER S, fREEEEE N B, ARTIEBIRE R R S0[24].
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Figure 5. Vertical velocity (shaded, unit: Pa-S™*) and wind field profile along 34.25°N
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Figure 6. Divergence along 34.25°N (shaded, unit: Pa-S™) and wind field profile
[ 6. A 34.25°'N BEUE (FA%, BAL: PaS )FXIAHIEE

5.3. SEREIKX YR B A FHIE

TR AR RS VIR O B B, A0 107° 57, ARME AT T W, W AT HeRE I N B, K
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