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Abstract

In order to further study the relationship between summer precipitation change in Southwest
China and South Asia high, the daily meteorological observation precipitation data of 76 meteoro-
logical stations in Southwest China from June to August from 1961 to 2022 and the monthly aver-
age reanalysis data of NCEP/NCAR in the same period (including height field, wind field, surface
pressure field, relative humidity field and specific humidity field) were used. By means of compo-
site analysis, EOF decomposition, SVD singular value decomposition, South Asia high characteristic
quantity and other methods, the relationship between summer precipitation variation characte-
ristics and South Asia high in Southwest China is discussed in detail. The main conclusions are as
follows: (1) The summer precipitation in Southwest China showed a negative trend from 1961 to
2022, and the average summer precipitation decreased by 4.377 mm every 10 years. (2) Accord-
ing to the EOF analysis, the cumulative variance contribution rate of the first three modes reached
51.6%, which can better reflect the spatial distribution type of summer precipitation. The first
mode shows that the whole southwest region shows a trend of more rain (less rain) throughout
the year. The second mode shows the staggered distribution of positive anomaly area and negative
anomaly area. The third mode shows a “positive-negative-positive” distribution pattern of sum-
mer precipitation from north to south. (3) From 1961 to 2022, the characteristics of the South Asia
High not only have obvious interannual changes, but also have obvious interdecadal changes, ex-
cept for the ridge position. From 1961 to 2022, the intensity of the South Asian High is gradually
increasing, the area is gradually increasing, the eastern ridge point is gradually westward, the
western ridge point is gradually eastward, and the ridge line is gradually southward. (4) It can be
seen from the point correlation distribution between the characteristic parameters of the South
Asia High and the precipitation in the southwest during the summer of 1961~2022 that the ridge
line position of the South Asia High is most closely related to the precipitation in the southwest
during the same period. The SVD decomposition of the summer precipitation in Southwest China
and the South Asia high in the same period shows that the spatial distribution pattern of the first
mode reflects the general correspondence between the weak (strong) years of South Asia high and
the drought (flood) years in Southwest China. The spatial distribution pattern of the second mode
reflects a good correspondence between the weak (strong) years of the South Asian High and the
drought (flood) years in the southwest region.
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Figure 1. Altitude of meteorological stations in southwest
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Figure 2. Summer precipitation in southwest (a) interdecadal variation trend and (b) spatial distribution
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Figure 3. The first three modes and corresponding time coefficients of EOF decomposition of summer precipitation in
Southwest China. (a) EOF 1st mode; (b) The time coefficient corresponding to the first mode of EOF; (c) EOF second mode;
(d) The time coefficient corresponding to the second mode of EOF; (e) EOF 3rd mode; (f) Time coefficient corresponding to
the third mode of EOF
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Figure 4. Interannual variation of summer characteristic quantities of the South Asian High in summer. (a) Linear trend of
intensity index; (b) Standardized sequence of intensity index; (c) Linear trend of area index; (d) Standardized sequence of
area index; (e) Linear trend of the position of the eastern ridge point; (f) Standardized sequence of the position of the eastern
ridge point; (g) Linear trend of the position of the western ridge point; (h) Standardized sequence of the position of the west-
ern ridge point; (i) Linear trend of ridge position; (j) Standardized sequence of ridge position
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(5 PRI A LRARECR I A A B IO H S REUA H 17 10901 2 & MEAR S8

Table 1. Correlation coefficient table of various characteristic parameters of South Asian high pressure

1 FAISESHESHEXRER

(g 2E R PEARHE %L RANFEHL TRETREL HLRIRE
[apsAE R 1 (0.000™")
[l GiEEA -0.223 (0.081%) 1 (0.000™)
PR LEiRA 0.23 (0.073%) 0.083 (0.519) 1 (0.000™)
FHEE 0.968 (0.000™) -0.219 (0.087) 0.2 (0.119) 1 (0.000™)
R —0.003 (0.984) 0.228 (0.075") —0.104 (0.420) 0.039 (0.765) 1 (0.0007)

TV TN T BIARER 1%, 5%, 10%I1) 5 K

33 ARMXEFS5EITSEER SVD S
K 5 79 1961~2022 £F-H Z%(6~8 J3) L fei 5 A4 5 1L 24015 74 w4t X ) 90 g K ERT R 2 20 Ao
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P 5(c) RN, 27 e I IX B K 5 R e I e s 2R R A DU R B X . R R AR IX . =R A
SN IR HR 20 3 XN AR I o R -5 i A B M AR BT D 28 A 5%, 2 DY )1 PG b M X O 2 25 IEAH K
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FAR e ARV I AL AR X AN AL BRI . S DR St MG RER 70 X L 2= B A G R 3 X 2 35 IEAR G . i
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Figure 5. The correlation distribution between the summer characteristics of the South Asian High and the precipitation in
the Southwest region during the same period. (a) the position of the ridge line; (b) West extension position; (c) Eastward ex-
tension position; (d) Area index; (e) Intensity index (red dots pass 90% correlation test, black dots fail test)
E 5 BAISEEFFIESARMMXEHMBKMEXSH. () BEME; b) AMUE; () FMUE; (d) BR
188 () SBEIEH (AL SIEIT 00%AHE X R, B RiBEidRg)
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GiEpmE, M A AN E . AR SRR RS U R X R R S R R ). 6T I PE
Jers D, PUNTRZARAEESHLIX . SRR AR AL BRI ZR B DXkt 38 2 pg W0 e o Bl b, oK/ -
ETEIEIX . SR ATIRE X SRR A DOR Y, E AR e S AR R, RGBT Y
NP . DU AR JEH X R, 522 e I AT PG A i 2, BB 36T 2 R v et Xk
Ui, P PR R PG, FEAGRRZS s T DU A P b DR U, 5 7 g W e s 4 AR R i 2%
BB D s Xt 2= P R P R 3t DA R L X L S M AR Bt DOR B, R rUBR TS, K .

3.3.2. AR EFEKSEIESER SVD 5%

Vv X 2R K E N, H 76 AN K 0°~80°N, 0°E~180°E E 2% 100 hPa i I E At
Y, BTk TR EATEALE . A RS R 1961 4~2022 4, 3L 62 4E, K. Hm&idhs
LA S, 347 SVD 23 #r. FIH SVD J5i%t 1961~2022 42 g V. i s AR [ 7 g i (X B 2=k kAT T
Guik b, IRTS T BRI B R I R R AR, Rl — S N PR ARRAE ) R A I K R B A
Bo £ 2 W75, FERT 3 XHRFE F B (O ARRE 07 2, SVD TR MRS B 05 2 SR 2 N 74.11% 0
11.35%, ZRitWh 7 ZTTHREES] T 85.46%. XKW SVD 044 B B A v B Rt fn vl Se ik, HoAl
PN fe A7 17 (B ) 32 %053 )9 0.42 #1053, URSIGEFERUR, JFiEId T o =0.05 B L. Kk,
T T A A I PN REAE ) A (L, AT DASRAS O T VU R M X 2R K ) 57 R 100hPa = 3 7 R R I
Ko E B

Table 2. The first three pairs of principal component modal variance contribution rates and correlation coefficients for SVD
analysis of summer precipitation and 100 hPa height field in Southwest China

2. Pt XE EMKS 100 hPa S SVD SHTHIAT 3 MENEESHETMERBEXRE

FH LE-

SVD A 1 2 3
77 Z DTk E % 74.11 11.35 5.47
2T TTR % 74.11 85.46 90.93

FHIR R EL 0.42 0.53 0.44

7 e L X 5 2 B K AR AE B R I g s ) R B AT S Fe i R i 2 — o B Ub iRl L  wiF S A i i
IIMTAS TR TR) B SR B8, R IURE W 5 5 v R X R oK 22 (AR . N T e R,
B ANRHE N IR . R BRI REGHT A, HFESE SERER Y. FHMEMERESD
SE BT 5 LG ER RN, tmT DI I B TR R AR R I B [20] . ] 6 S E 2R 100 hPa = 3% 5 17 1T 4 e H X R
7K SVD 73 Hr it 85 —HiAZ a0 A Y, ATLLE Y, 100 hPa /37 7 i fE 40°N PARG 0°~120°E 22 Ja],
S B RECNIER, B SR WSS B AR BN FR,  mE R R R SRAE . 5 I 6T 1 7E e
X BRI (1 6(a)), BT VU)INPEREHBHLIX . 2 e PG AL DRI 38Hb X O IEAH DG Ak, 78 R LR b [X ok 67 A
5, FRHIGAR AL T 4RRH - 3BT - P —H5[21]. 1 6(c) NIt br v tb A B i) 7 e 3 X 3R 2= [ /K 3 R )
#1100 hPa = 537 1) 58 — RS IR A R 4. ANEIH AT LA, PR HE X B 2= % K3 A1 100 hPa = 4 3 148
a3 R —2, MK FRECH 0.42. 58 X 100 hPa /= FEIA KN A] REL > 1 I YR W s e w55 4, <1 B2
A T e R R A, AR IX AN E L, AEL 6(c)rTAE H, BT S WSS aEA: 1962, 1964, 1968, 1971,
1974, 1975. 1976. 2000 4E; B L momaES . 1980, 1982, 1988, 1991. 1998. 2010. 2015. 2016.
2018, 2019, 2020, 2021 4. & SV RS R4 H X B K 37 ) 1) R 2L > 1 BN PE R R A H X 4, <1
B G R KB o B X A 54, ARIEIX AN 3, A 6(c)hrT LAE H, Pamp X R 454 : 1972 2006
2011. 2022 4F; PURgHLXfW¥Bi4EA . 1983, 1998. 2018. 2019. 2020 4F. AHLAI, B L = K i 55 (58)
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Figure 6. SVD decomposition of summer precipitation and 100hPa height field in the Southwest. (a) The first mode of
summer precipitation field in the southwest region; (b) The 100hPa height field of the first mode; (c) Time series diagram of
the first mode; (d) The summer precipitation field in the southwest region of the second mode; (e) 100 hPa height field of the
second mode; (f) Time series diagram of the second mode
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