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Abstract

In order to further study the impact of low-frequency signals on the high-temperature weather
process in the southwest region, based on the daily maximum temperature data of China’s ground
stations from 1979 to 2015 provided by the National Meteorological Information Center, through
weather diagnostic analysis methods and spectral analysis methods, research and analysis of the
relationship between high temperature weather process and low frequency signal. The results
show that: 1) The daily maximum temperature from June to August in the southwest region has
significant low-frequency oscillation characteristics with periods of 10 - 30 d and 30 - 80 d. Ex-
tracting the low frequency components of 10-30d and 30 - 80 d, it can be seen that the low tem-
perature oscillations of the maximum temperature of 10 - 30 d and 30 - 80 d, especially the change
of the peak-valley phase and the actual temperature change have a high degree of similarity, it can
well reflect the alternating evolution of the continuous strong and weak temperature changes. 2)
The high-temperature heat wave process in the southwest is related to the low-frequency signals
of 10 - 30 d and 30 - 80 d, and the signal contribution of 10 - 30 days is the most significant. 3) Ob-
serving the situation of the low-frequency circulation field when high-temp- erature heat waves
occur, it can be found that the circulations of 10 - 30 d and 30 - 80 d both contribute, and the
low-frequency signals of the two circulations of 10 - 30 d and 30 - 80 d are related to the mid-high
latitude and low latitude oscillation signals. The latitude oscillation signal is related to the predic-
tion of high temperature processes in the southwest region.
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B4, NATRT DR B G I3 21 = F ok, AR I R B AESEHT, ALV FBEERR
THRE R R R ER A, TR T R S A ORI RGeS 1k 2 =k Rk . H e AR
FARRIREEZE WG, R RRRERT E. RTRAA EH YN, ANRRTE St 2 BRI A —
SERIRER,  EEA N FUEURRE N N SETT B AR, I A BRAR IR B[ 1]

FE RN RN BRARRR M 2N, KA TR R T, X R A
ARG AR IR K E, 40 0 PEETR IR AN B2, eilE AR A 5l I B A A RO RS
Fffz—o R ARG TE 2 RIS MR R AR, S5ENMEMBIZMAEER, SEhE.
WP IE e . SRS L 2 P e S B AT A AR IE BB TE[2], W& RS 5 NV T 1) B A i
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BT RRARITTREERN™EMN, C5HE 72 EEIA R TNEE A SE . A E XK
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AR =R DL )i B m i i R A AR R AR, B MU T B R e A TR AR ] SRR DX AR AN
A (R 52 7325, % el R R R R A [4]

T ) i BN AN TEAE 60 AEAREBIINAE, TEAS Wik 2l A W8 2 ik s o 7 R X R DY
JUFIEE PR X2 R R AR I KB X, i RN 4 (& 5 & ok 7 BRI [5]. PH R X SR A
T )\ AEAR I DUk H A B K A, 7R D RIA B 50 4E LSRR 6], SRS T
FEA5 HAE VU )1 75 AP 38 SR AT SR 4 R SR I Fe P b X — RE AR E S — AN B 7~8 SN JH A4 4R 4
R ([7]; FKEFELHFL 100 hPa V-3 [E3% L W e 147 B AR 700 hPa FHXHE B3 DL J
850 hPa MEHSE, /b 7 FeavE s RS I AR S A B R R, BEFRM, B O E
R UL PP B s v R R VE AR L6 5 = i IR R AR — @ A OR8], Htk, FRATTRT LASniE I i
SR E S AR, W SR RIR KR —E R L FARYE, mRSdERAER, &5
—a M E RN RS, KA TBRAFAE, ZWr O3 [9] [10], 1M 74 B 3 X 1AL 75 56 5 R K 245 356
B2 PG R TPER R AR S e R A5 KSR R SR RIS ma[ 117 [12]. o4 e X A 52 30 8 i 1 il 24758
. e 0 K ) v 7 BB 00 T B B, — BT RR A TP R RO PR T 34, 42 18 R P gt IX SR A [ 131
B 7 T Xk R ] 2 v il AR R AR AR S e R X 3 — (4] [14] [15] [16]. Bk BRI FE 48 AT
TR AR B A ERIRG I, H 30~80 d k%98 E PR EL S B i KR AR HEUR EAER
[17]. &4, BN CHTZ LT mERIRMBET, (220 T 76w X 385 TS 5 1 m AR REE 7
PTIRAR D, DR A OB 5 AU F 90 14 R H AR AU S 5 5 s iR IR Z T R R .

1.3. fAIREN

VG e L DX R AR TG R, R U S AR AR AL, N RO, R X 45 R 3R
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WP R A BB . BT Lh,  HF 50 4 R X 2 v R SO R AR % 3, 3R B AR AR AL RRAE,
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Yo PR B AE RS G L T I IR],  RER8 A 80D SR AR R A SR IR 9 A, ko R ] 1 i e X 7 9 U
RIAE. HME G R AR KR & X [18] [19] [20].
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PR T s s L SR, AR TR R AP R R T, s TR IRE R
AR P RSP B v e AT 78 XU B IR K Bt ) s o R RS2 0, B0 )11 48 7 b0 D >0 X
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S, =0.16S, , +0.545,
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Figure 1. Power spectrum analysis chart of the daily maximum temperature series from June to August in the southwest region
from 1979 to 2015
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Figure 2. The multi-year average actual daily maximum temperature and low frequency components of 10 - 30 d and 30 - 80 d
from June to August in the southwestern region from 1979 to 2015
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WABBEAR 47 1) 5 S i M R AR AR, BB AT AT LAHED, 10~30 d AR5 & (KR AN 5 J
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Figure 3. Evolution of the daily maximum temperature and low frequency components of 10 - 30 d and 30 - 80 d from June to
August in 2006
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Figure 4. The process of high temperature heat wave in different years based on threshold recognition from 1979 to 2015
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Figure 5. High temperature events and synthetic diagram of low frequency signals of 10 - 30 d and 30 - 80 d of 500 hPa geopo-
tential height field
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