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Abstract

In this paper, the multi-source observation data, sounding data and circulation field data are used
to diagnose and analyze the heavy precipitation process in Taibai, Baoji on May 21~22, 2025. The
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results show that the process is the result of the synergy of the multi-scale system of the high-alti-
tude trough-middle shear-low jet-ground low pressure. The positive vorticity area in front of the
500 hPa trough provides a large-scale background, the shear line at 700 hPa triggers the disturb-
ance, the southerly jet at 850 hPa transports sufficient water vapor and energy, and the ground low
pressure inverted trough enhances convergence. The water vapor condition presents the evolution
of dry layer-high humidity-weak humidity. The divergence-strong convergence-weak convergence
of water vapor flux divergence is the core driving force of the precipitation stage transition. Ther-
mally, a strong convective unstable stratification is formed, and the vertical velocity sinking-strong
whole layer rising-weakening directly drives the vertical transport of water vapor and energy re-
lease. Due to the topographic uplift superimposed circulation system, Taibai County has the spatial
distribution characteristics of heavy rain and local extreme precipitation.
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SEATRARSAEN— PR MR ER R EE RS RS, WM R, TR KEEH
SR, HE R R ERR S, XXk AR AE P sSilis . ARSI RN RAE il e
SRR . BTG M A E A X AR R, MU E 2R, MBI R R SRR R B
ZEIX, RIS J5 5 2 RSB AS ICARRAE A A XSO i I R A s R X 2 — . EAg AR
R E B T, TR ACE S b E R R, SRR R R R R, A4y
A R ML A" IOURRRRAE , L TOUHR T2 M P T A

TSR, BEAE S GO A 058 S BB R T IR R R R, [ P Ah 23 B B 176 48 S 3 3 T sk
RETFIE T KREEXEDT L, R TE AL oA TR 7 4t 7 B S . T PHa &R 2 R
TR T 2022 4R HR AR H RIEXTRE A RMCC) 51 R B 54 KIS FE, K TBB <-72°C#
=X 5 16 km P22 T iy B2 0 J B it [ 7K i B B A S 3 a7 7 S, Sl S5 (2t b DG Hh PR 2023 4F 3
DR FRIZRBLSRAT RS AR, W T AR E 24585 R EXNDVR I SERE, X5 7R REK. KES
RN P25, FFEBIEET 2017~2022 FEMNEEE, 85 T AL e h R AE B
RIX, BERVERBARG R ES TALY, HAR XSRS ES BN RS 7. x5 X r)
LI, TP 4R AR A TR 00 08 T 2020~2021 4540 I 5 5 A 7 5 K UBEAT TR AG 56, &
ERTFALGERNE, NIRRT IR TR TRk E, R EE[SIFHEXZ TR, o
TR IR L I R 0 R R BERRAE, R B AT AL AR IR DI AR S TR B R TR Ak, Al e
bR U AR 28 0 32 B R ML, SO R [6] 45 A At e 2 Ik . B TR IS 2R R, Fe i 0°C
520CE M 5REE B AR K = A B 1% P AR A SR K TR R DG IE « eah, FFF5E (710007 T Bk
VG B 2 R I R R B R AE , R LB e R A A A SR R AT, ek AN O A H AR S ]
NIX IR K H AR AR AL PR AL T R A

AR BAESRAT R R S MR S ORI TURFE AR T S T e 2R, (HAZ R TP
BV SRARGN R HACRRAE, BRI A AN A X X I I RS AL R R . 22 B R GeAH BLAE ML, LA
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Lt v A BRI S5 5 AF A T 99 3A T . JCHHAE BB 7R, AR UK 5 9 23
HH R 35 R HRRAE, DA TS Y R N T I R /5 i — 2P 3T Bk, R T 2 RS S
OrHER AR, PRANTT FE BRIV 4 B FEXS i S I % AR AL RS I 5 R B AR 7T, 3 T 5835 X Ik
GEPRKNZR - FRAR I MBS AT LR A0 E S SR

2. RESRE ST

R B MR AMGIR LR, 2025 45 5 H 21 H 20:00~22 H 20:00, BeFGE KHHILE BIFEA A
BRSNS R A 1 R N 10 R (N R AN PN (N P B (A (NS AR o AN B [
B BRI AARRERER ) SE AR ARJRM SEXSAL DR, VU SR SRR X BUR RIS e HE R
Pl PR AR FRU L DA SRR SR K . FEXS K B K AR R I 0 R A A R R
FOREAE, 7 i BL 2 2 B S M 0 DO /K B X I 3.8~47.6 mm, MR 2234 43.8 mm, JRIRIXIR A
FERANY, A EP Rk 29.5 mm, BRI L, 45 83.3% M5 sUASIRW RS, 001 Ak
KON, IR X I R PASR B KO T, B VSRR 1)

Table 1. Precipitation statistics from 20:00 on May 21, 2025 to 20:00 on May 22, 2025
= 1.2025 4 5 A 21 H 20:00~22 B 20:00 fEk £ 5t

PR ¥R EEG & EL(%)
KW 15 83.3
ks 2 11.1
/MR 1 5.6

3. BERSTHT
3.1 HRER

500 hPa s 26 BN Z P AN E SR, R AR AEE R A, S5 mak IR - ARALm iR}, RS
AR X, EE RN, WA TIETRIX, H 500 hPa /RN 580 A 3K, AbTFRERT IERE
X, FIF EHAEsh kR 1(a). 700 hPa EXY ESAFEYIARL, HAMKIRIAG, BA I KB E <
1%, R ERRESIEE(E 1(b). 850 hPa XS 2 Nim K i KA, XA 28 CHEH O, KIZE
R MHEIX, 5 700 hPa VIBLI G, WK ZEHE RGN 1(c). W FIH K Bom 538 4b T M HIfiK
JERIRETE, HAEAEMSNEES X, SEESRESMEMN, B LA TRIAREZ40E 1(d).
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Figure 1. Circulation situation at 20:00 on May 21, 2025. (a) 500 hPa, (b) 700 hPa, (c) 850 hPa, (d) Sea level pressure field
1.2025 £ 5 A 21 H 20:00 I35 . (a) 500 hPa. (b) 700 hPa. (c) 850 hPa, (d) ;EELESEH
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WEREE G, A SEFEXYHIA RN RN ST RPERRK
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Figure 2. Time-height profile of specific humidity and relative humidity in Baoji from 08:00 on May 21 to 02:00 on May 23
2.5 B 21 B 08:00~23 H 02:00 FE35LL IR 535S B B i8] & #

TR TR B AR DL BT (14 2) 5 H 21 H 08:00 Ui (1000 hPa)tbiE < 5 g/kg, H1JZ(700 hPa LA L)
Lbile <2 g/kg, BEKREZ; SULHTHMMRE =50%, HZF <30%, &4F “FZ7 RE. 21 H 20:00
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Ja KRR R B B, I T (1000 hPa) LI TH 2 10 g/kg BLE, 700 hPa LLRELIE > 8 g/kg, #JZ /KK B2
b, 700 hPa L NAHXTIREE > 80% (FR{AZ A& =i X)), TEM “BIZmIEIX” ; 22 H 02:00)7JZ(600 hPa)
A E 90% ) il 0y, KIKFEE AT E]. 22 H 08:00~14:00)i i EL iR 4EFF 7E 8~10 g/kg,
JZHIR > 6 g/kgs 700 hPa LR AZERE > 80% M mRX, (H B H OoR S A kS, BEKRFLE, (HEREEH
UEEAE BT B AE BAAIG . 20:00 JE/KVRTH BB B, b Til LLVRRE 22 5 g/kg LAR, HELIR <4 gkg, BEEMXS

B <70%, EiEX k.
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Figure 3. Water vapor flux divergence and water vapor flux vector distribution. (a) 08:00, 21 May; (b) 14:00, 21 May; (c)

20:00, 21 May; (d) 02:00, 22 May

3. KEBEMESKEBEERENT. (2)5 21 H08:00. (b)5 H 21 B 14:00. (c)5 B 21 H20:00. (d)5 8 22

H 02:00

4545 H 21 H 08:00~22 H 02:00 53] 2 677 8o I /KR & 5% -5 7KVR0E &0 A1 SR SEEIL
HroThn, 21 H 08:00, XG4T §5/KIIEE X (R EL), KV ERUE NS IEECOKRERD), BEKR
BERIAJE (] 3(a)), 14:00 BRI B FFU6 M EXSH0%E, KVOEREUE - N M EOKRISES), HiEE
TE BN, kS B2 B TR B R (4] 3(b)), 20:00, B XKIRIE BB FE M EIF A RILE, KKiBE
B IR B U X GRAKTREE ), TR R MIAKIREE b S, A RTIIR AR e &0, ik 7 RS+
FIRM . R, SRR FEAGE BIEE (X 3(c)), 22 H 02:00, ZKVSIEE B FAHE, HAKKERE
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HICRE R SR AL o JEEAT PO s, 0 2 o K 58 P20 R ARABLS 4R (4] 3(d)) . BEMRORTE S JKIRGEE R “Hmik
-IER” SRR BUL IR - 99586 - mE S - R AT, REXGILIKEEKERRR - ik - A -
Ik 55 3 2 PR A% Lo IR B AL o

3.2.2. #H%EHE

5 H 21 H 08:00 EXS X4 K 48450 =35, AT HEAREX, smARRE 0K > 40)60 T P41 711
4(a)), 21 H 14:00 (& 4(b))FEAS XK K F8HTHE 37~39, HEANEARERTH, 5EAFE X (K > 40)F &1L
PR, @I FEAGVEM, TG I B TR R, A A RRE B AR, 21 H 20:00 (K] 4(c)F XS
X3 K 750k 40, AT EAREZOX, BARE X EeE S EY, HSKREEXEM, FX5HIH
BN AR, SRXHRBEAEEIEE . M 08:00~20:00, FXY K FEE I HEARFE - sRAFE M FF
S, S5RALOEEX R 08:00 K fRECA L, (R B AT ERER, TRF/K, 14:00 K FRHCEILRA
FeoE B, il BT BE R, 20:00 K FR B0k A Fese bt , SN 2K 53 16T, TERGEAR K .

Figure 4. K exponential distribution. (a) 08:00, 21 May; (b) 14:00, 21 May; (c) 20:00, 21 May
& 4. K 3585 %. ()5 A 21 B 08:00. (b)5 B 21 H 14:00, (c)5 B 21 H 20:00
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Figure 5. Vertical velocity time-height profile of Baoji from 08:00 on May 21 to 02:00 on May 23
B 5.5 A 21 H08:00~23 B 02:00 E35% HiRE A E= E&E

3.3. REDH

5 A 21 H 08:00 (4 6(a)), KF&E N 25°C, CAPE N 0: IEAKEREE, BE4&EHM, nfEKE 28
cm, AIFEKEAR, BIZAKEAL; THERE RS ZE > 10CEREK), H/Z(700 hPa LL )% > 15C(F
), R ARETS. KEALE, AE&SRE A% . 20:00 K 55028 L5 34°C, LI Jk/
%£-4°C., CAPE=1355J/kg, EMHINEARERE, BEENETRATE. 20:00 50 &1 7 4 R
#(E 6(b)), SAFMMHARARTER + FEVAR), EXGULE H I RE K, ROV SRR, F
#. L5 LFTIR, M 08:00~20:00, RHEKZIIFREE - (KKK - MEAER - F/KRIIRAE, HOIENE: K
AV R IR RS IE BN, HEE + EATRBE, B A TRENEA R E RS, P2
17 5 Hh I R B R A6 T, BRI R T H I
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Figure 6. Skew T diagram. (a) At 08:00 on 21 May, (b) At 20:00 on 21 May
E 6. ECRIBMNBENE. (2)5 A 21 H 08:00, (b)5 A 21 H 20:00
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1) BEIRE NG OK E AR R S 2 REEM R G P A A B B8 %245 500 hPa = SHEHR IR R EZS)
711 5%, 700 hPa V)AE2 Y 850 hPa i RS A B HICZE “ U048 - TR FC &, MG R B RS sba &
ZRESMILN T “ )28 - K2R E7 WEESN LGN, N ik 5 4R gt 7 o0&,
TR A2 BT — P OK T K BREE, SEUXI A K257 2.

2) KRS T 2 AT BB BtV AR A SRR AR K B A% 0 SCHE . JKIRT T, IS SR I R s A 4 =
ELi AN 5 g/kg THE 10 g/kg LA E, /KIRGE BEBUSE AR ECR v iRde &, TR )Z SR #J7H, K
FRHN P AT e T B A FaE (>40°C), CAPE M 0J/kg % 13550/kg, Fi& “ BB FHRE” K2 454 1E,
R R T AL MARE R R, —HIFEPI RN “BRBR” ] “HRR” BT .

3) T HisEh IS AR BRI B KSR AR L, 21 H 20:00 § 5 )2 HBI-1.8 Pa/s 1158 L THE 3+
L, BT Z 500 hPa B2, WS FE/KIEME: 22 H 02:00 5 FTHES R, MKZHERIL, £
WY B b THE 3 1) 5 FE 5 70 2 S ORI B K SR B S R (R R BB bR, X — R R D 2Rl
TR PR R I i T PR AR A S AR AR

SE WK
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