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Abstract

Using the rainstorm data of Langfang city from 2010 to 2018, the spatial and temporal distribution,
circulation situation and the characteristics of temperature-humidity energy of local rainstorm in
Langfang were analyzed by mathematical statistics and the energy synoptic method. The results
show that: 1) The obvious dispersed distribution, larger rainfall intensity difference, uneven inte-
rannual distribution, the longer frequent occurrence periods, and the stronger rainfall intensity
were the weather and climate characteristics of local rainstorm in Langfang city. 2) There were
four types of atmospheric circulation situation of local rainstorm, among which two types were
not belong to the typical synoptic conceptual model of rainstorm. About 77.5% of local rainstorm
occurred under the conditions which were not similar to the circulation situation of rainstorm. 3)
Before the occurrence of local rainstorm, the temperature-humidity energy anomalies were
obviously higher than that of the normal year and the energies of the local rainstorm without
short-term heavy rainfall were lower than that of local rainstorm with short-term heavy rainfall
more than 50 mm/h. 4) More than 60% of local rainstorm, the energies of temperature-humidity
decreased to some extent compared with that of the day before heavy rainfall. The information
above mentioned can be used as a reference for local rainstorm forecast.
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Figure 1. The days (a) and ten days monthly distribution (b) of local rainstorm in Langfang city
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Figure 2. The circulation situation types of local rainstorm in Langfang city. (The fluctuating trough in front of the ridge (a),

the ridge control (b), the high-altitude vortex (c) and the upper trough (d))
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HOTH S R AR, RARBEARE, MR SERAR B Es), SmadassilE, R we
STRVEREN RS, Rl =AW, (EEFEIT I R R AT AR B WVR S, R Z 50T,
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M) RWHRIEAE T, R RN 2 59/ RE RS0 0L = #8425 D0 AH 6

KRG 40 RN AT — R AU R H e <R B PRI R 20 em HAP MR RFIE R BL(E
1): JFHBEW AR, BT — RS0 H B SRR > 28 CRIEE . HF/K5E > 20 hPa [ ELI LL A 20
cm HPHE > 20°C I ELEI3RE T 85%, Hixm iR =25 CRItLFl. 20 cm H-FHE > 20°C I LLEI
11K 95%, 3 U Jay b T 7 A A 5% il T R T R vk 2 I B R I AR R I i AR BRI AEH,
B HF#4/K95E > 25 hPa. 20 ecm H P43t > 20°C &M SR — REFEAN, HAS K486 A FFEE
R, A DL H &SRR > 28 CRIELHI R FEIR B R K, 18 37.5%, FHON 20 em HAPIHLE >20CF
BEMIELBI, 3K 20%. AT IR E T SZOE TR S =i =R S RE RIS S T RN
FEAR, TR R AR AT R =R RIS DA AR, AT — R H s R >28°C. HAFIK
VR >20 hPa. 20 e H-P¥JHIR > 25°C A2 JER 5 i R Hh 5% 9 72 AR (A FIIR I R & 2% 12—

Table 1. The temperature, humidity and heat conditions of local rainstorm in Langfang city

F 1. B R RARERFN

HF3)7K¥R E (hPa) H & lR(C) 20 cm H- P (°C)

>20 Bith(%) 25 (%) >28 [ LL(%) >25 5 LK(%) >25 (%) >20 (%)
Bi—x 87.5 55 87.5 95 87.5 95
EPN 85 55 52.5 71.5 67.5 95

6. FRFEHRIEREE TLHFE

FRRARIRAE S RKIBFITE TS RS KRR E M F2 . fe & X it R SR T o
WA BT IBER[9] [12].

FIH FIREE 2 FTd A 4T 40 YRR LB R 10 IR 1 A8 LA ARAFAE . @A R 3 fE 4), /B
5 R 77 A B — R A%l T T R PARE FE ST P2 8 3.8 % 10° T/kg, BESPAE > 0 A ELBITIL 70%, >3 < 10° J/kg
(I EL B 60%; 1M 5 M H 24 RIRBER T T ¥ N—6.4 x 10° T/kg, >0 MIELBIfN 27.5%. b4k, AT
I 3 B K 1) Sy b B MO AR R, LB R B 10 /B, B Sl T — R R AR BETE P
—0.48 x 10° J/kg, 4R AN-11.6 x 10° V/kg, B —UER I H 4 RIEHAEIE T T+ /bR W 5 il R [ T,
HARBRIBEIAREIE PRI — R R NP ERR 58K > 50 mmvh ()R BRI FE A, KT )
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Jkg, For 60% ) Z /M H IR T (B AT — RN NI 53 40%15 Fae i1 B4, 238 024 08
14, 20 B RS ARERE PRI, 7E KM= 2R AT T, (RSRAZAE 2 W J5 V8 FAREFEFE T R I A
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hPa, {755 HIERAENE-TEm TRWHAT— K. EXEREMRK R NSRS, Har— KBk
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Figure 3. The temperature-humidity energy anomalies distribution of lo-
cal rainstorm in Langfang city
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Figure 4. The temperature-humidity energy anomalies distribution of two types
of local rainstorm with or without short term heavy rainfall in Langfang city
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