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Abstract

This paper analyzes the precipitation observation data from national ground stations from 1979
to 2017 and the ERA-Interim sounding observation with global spatial resolution of 0.75° x 0.75°
contemporarily. By calculating the area index and intensity index of the South Asian high and
comparing the relative location of the east ridge point and the main center position of the South
Asian high, we studied its characteristics of spatiotemporal changes and its impact on precipita-
tion in southwestern China. The results show that: 1) There is an obvious seasonal evolution in
South Asia high. The indices start to increase in April, become strongest in July and finally weaken
in September. This phenomenon indicates that the South Asian high is strongest in summer and
weakest in winter, appears in summer and disappears in winter. 2) In the third Hou of June, this
period is the strongest of the South Asian high of summer which extends to the Qinghai-Tibet Pla-
teau and continues to be active on the plateau; in the third, fourth and fifth Hou of October, the
South Asian high begins to weaken and gradually withdraw from the plateau. 3) The indices of
South Asia high interact between each other, especially the area index and the east ridge point
which have a very good consistency, with the same increasing and decreasing trend. In recent
years, the South Asian high has shown an increasing trend, which is manifested by area index and
intensity index in recent years and the east ridge point moving northward and eastward. 4) The
intensity anomaly of the South Asian high is closely related to precipitation in southwestern China.
In the strong years of South Asia, the precipitation in the southwestern China is generally high
whereas in the weak years of the South Asian high the precipitation in the southwestern China is
reduced. Therefore, the intensity of the South Asian high is significantly positively correlated with
the precipitation in the southwestern China.
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1. 5|8

7 0 e 2 B 2 LT 7 S B AR X B2 A 2 R R B I R G e R AL ERE 2R 100
hPa B b R S KA B A 58 AP RPN 2R 4, 0o o ) B 2 K9 BBl 72 35 70 A1 B L R U A RSN 1],
FA L e 2 MBLE AL ERR 2, AT IRE R P IRR IR BVEE ik B A g SRR 2 4t
(210 B AR AR Oy i o A B AR 2 A DT A X B W i A B 1 fif o Flohn S84ERTFL S
B B 2 XM A RH DR AR T 22 AR KRR, R A T R S L S 2 v R A A — iR e, IR A%
JE ARG e M IR RO R IS5 SR [3] [4]. BEJS, Maso SEVEAIML M T 1 B W R OIS B 0L, A&
LR Wi AR AE T B s B s, g mva 20 98, ANARIN P 2 28 MBI P T 1, 2
ABERXS LR LJRER T s, om0 H AR € IR R 4, JF HAE w2 A7 ARV [ AR 0 [5] (6]
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AL e A B 2 A8, 7 B[ 7] (8]0 RIE KAE[9] [10]4 i e sy JRAE AT 38kh, 1B, RHE
KR, IF HAERZRA E AR R, B e IR — A IR FRAE. SRERSE[11 1 Hit—2D
BRI TR e AR A, AR R N IR AR IR AR AE PSS, RN B A I e L AT A&
PR, PSP AR LR i L BN GR AR 22 I 1 PR RAR IR, R R 7 e I ey s R 2
AACHIHL], RIS R I AT B RIEZ AR A K. Qian SE[12] W3 — 0 70 1 5 v 5 A
AR, JFH A NI B R I ZE T A AR, bR B

o P R X A TR PO R A AR, AT R R R AR, BRI N B 2 B e AR R e S L
s X, BRI, BALREE RN, RAZA. WX EKUNR . PRy E. EHER, 4R
AR AR VY R I X R AR ARG R, IEAERAEAR . SR IBIBT AR, ILE kL Bt
DX i e 7K SR S B T A P DX R 1 e B A A5 A5 15 7 i b X ) A TR B A R A, P R X
AR EP RS, SREEICCENEZNXA . p 540t . 28, Bl = E R E 5 AR
[ S A8 e EE T o H A B v S 78 R b X R K s i s b, W ST R R e e 5 R P
MBI BRI 5 2R, X TN 04 i 3t DX 35 9 T A 0 B LR R 3

2. RS

A 1979~2017 4F 6~9 H (FHZE)PH R HBIX. 544 AN W5 ) H P4 7K B 2RI R 3 NCAR (The
National Center for Atmospheric Research, 3 [ B Z KA 70 H0) ) 100 hPa £ % & BE3g vk,
K033 0.75° % 0.75%

AR ST A AR AEFE A, R A R A B U 100 hPa = 3 1 (7F 16,750 gpm ZE{EHZETE
BBl P )17 34 15 e KA P AR AR s RO = RO & BRI LR 7€ X 100 hPa i B3 b X3Py B
KALAFEE, (7F 16,750 gpm FHLLVEH W) AT FOMRE, HXPME, 05 e ERLEE
FILE; HARTEHOE XN 100 hPa =gy AT & AR > 16,750 gpm I i RN L € XN 100 hPa
= b 16,750 gpm SEAE 2 B 2R v s BT AEAL B S o

3. S ENSHS A ETLEHE
3.1. BEEEHNEXE ST

B e R S FLARIT M X A AR K R R SR N W I, AT RO KR s e R
ANEIZE K s e o A7 540 Z EJZ(100 hPa), J2 s B e e [13]. & BARE R TR, (A5 —Km
Rl BT 1 T B Bh S M BORZE ML S E A e A . B R TR EEE LEENMEE, RERRES L
Tt mESRRERER AR R . PRI, BRI S E AR X R R R R
). M EE R R T R R E] 16,750 hPa B, ASCE SCd W i e AR i, T 9 e 0 e R ARRAE ) £ 1 28 1k
5L, AT SR R SRR HON . HARFE®L: 100 hPa &% 3% 1 (0°N~80°N, 0°E~180°E) X 42 Py fir 34
EEE KT T 16,750 ALK IS S %G EFOFEEE : 100 hPa 553 1 (0°N~80°N, 0°E~180°E) X 3k Py 1L
WE R FA OB : 100 hPa & E(0°N~80°N, 0°E~180°E) XI5k Py o7 34 i B 5 K AB A4 26 7
ZRA S 100 hPa =37 1(0°N~80°N, 0°E~180°E)X P 1675 7 K E 28 5 AR i ST AEAT B I A P
HLAIE: 100 hPa =% F(0°N~80°N, 40°E~180°E)Ji[H PN 1E 16,750 7 34 K ZEAH L& i [l Py A 4 s FE e K
P ZE AR . 15 1 52 1979~2017 475 V. = 5 52 25 AN tH LBV #) 39 P38 A . B & g TE
m RGN B AL 30°E~120°E, 20°N~40°N Ju [, PHEAEMPGHERE, RETERIFE, 45 ELETH 1/2
T, s T IRERI X, B EEES TS B2, m e AR TER, &2 BUR R AR
D] L T I v s D N 2 AR R A o B [ b 2 PR R T 33 A AR K R
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Figure 1. Summer average distribution of SAH
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Figure 2. Establishment of SAH
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Kl 3 2RI R R 1979~2017 4 39 S FFEFR BUEHEAL T 12 AN H AP E, K& Tt
WOREEAIRE MR RFSNAE . RESANSEMEROMSEE., EhOorgE. h3 s,
P . e &% UFE R AR B, TARE S mEEREL ARE SR A RO A B R N AR
%, 1~2 AoEdEs, 2 Airiaisg, 7 3620k s a6, 12 ABKRRDN. EPofzs
MIAEN R V 7R, & —ANeilanass. BhEhOoffl | A EEe 137, 7 AR
BA-1.11, 25 12 AR ZEREK 1.56, RESMEE 1 AN 09, 7 ABRZERMK-1.6, 8 ATFMEET,
12 ATt K 0.75, MEEHRE B OMABE SMAEELE 7. 8 HMEThauefi-1, 12 ARl HmT
e 1o SEERBAR, EhOrgEEMRE RNEEARZEMN 1. 2 A BT, 7. 8 ARG TR,
FrOAERE | AOFRMEER-0.03, 2 HH2E-2, 7 AMEMRZ 0.9, 12 A% 0.19, KB HKSEE 1
H7&-1.09, 7. 8 H1E 1.07, 12 H/2-0.14, METRRKFE EHOMARE A ELE 7. 8 H ok m ThriE(H 1,
12 AR 1 AR ThRiE-1. L4 AR A 51 2 B0 I A ST FEAR XS B, iR 1 i i R J S 1) 7
JEREGR [FI AR g 7 R Rt FE o TRIARAR SO 5 Bt 2 18] Vv b, mAbRHEIL IR e 1 A 2&-1.0,
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Figure 3. Monthly trend map of the characteristic vector of SAH
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Figure 4. Four seasons map of global atmospheric geopotential height fields. ((a) Spring; (b) Summer; (c) Autumn; (d)
Winter)
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£ 100 hPa 1= 537 24 e 5 FE R R 2] 16,750 hPa B, FRATIIA A F 0 i Fe L FEAEAE 1], HH 3.2 AN
0 e R VY A4 T R A s A TR R 5, TR FRAERRAE LA M AR e 7 A BB e 3155 e v S g e 2
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Table 1. Time table for the evacuation of the South Asian High from the upper Plateau
#= 1. ISRV LEREAESREER

A jeaya e A ey e
1979 17/6 21/10 1999 16/6 15/10
1980 7/6 16/10 2000 5/6 18/10
1981 18/6 9/10 2001 3/6 13/10
1982 11/6 4/10 2002 15/6 3/10
1983 19/6 20/10 2003 14/6 17/10
1984 5/6 5/10 2004 12/6 11/10
1985 6/6 14/10 2005 18/6 19/10
1986 14/6 11/10 2006 1/6 15/10
1987 6/6 9/10 2007 14/6 18/10
1988 13/6 29/10 2008 9/6 12/10
1989 13/6 23/9 2009 30/6 18/10
1990 5/6 24/10 2010 2/6 26/9
1991 5/6 18/10 2011 12/6 9/10
1992 19/6 20/9 2012 8/6 9/10
1993 16/6 14/10 2013 9/6 20/10
1994 8/6 3/10 2014 10/6 21/10
1995 11/6 16/10 2015 9/6 12/10
1996 12/6 14/10 2016 5/6 28/10
1997 23/6 1/10 2017 12/6 30/10
1998 8/6 30/10

1 AHT 1979 FE 2017 R R F A L AN R R SR, RSB RES, B
THRALE RS, SR =R W R R, 2 SRR =8 k. AR 1 Bl EE— 6 H
PR RRIF AR, 10 AR N E R . 63 1 R AR L S A2 5, IR S AT DU B A
P E e A A% s R A R AR BRAR AL, ZE 8] Sy 0 R 6.11 H, 1 0F 6.17 H, -1 RF 6.5 H,
FEE 5(b)H 0 /85 10.16 H, 148K 1024 H, -1 /%K 109 H. Frbl 6.5 HF 6.17 HEL 6 H % = {527
V. ey He A 1 JE L ) IR I TR], 10.9~10.24 B 10 A58 =, Fufig 2 ma MV iy e RS s Do 1 T B 1) o A
5 ARAEE H 2009 g0 A b m E AR, fE 6.30 HRE LE R, TMifE 2006 8 EmifixE, # 6.1 H

2 b ot LU RAT R I R 0 e 7E v SR S AR . 2001, 2006+ 20105 5 IV i i 7E fay iR 222 57 (B
A 1981, 1983, 1992, 1997, 2005, 2009, ifi 1997 Fra W i A -l & R, E 10.1 H, 7F 1998
SR 2017 SRR R AR o 6F AT S A5 380 e e e 4SS D AR 1982, 1984, 1994, 1997 2002;
RV R RS IR EE Ay . 1988 1989, 1990, 1998, 2010, 2016, 2017,
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Figure 5. Establishment of interannual changes in evacuation time
of SAH
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Figure 6. Distribution map of main center and eastern ridge point. ((a) Longitude of the
maincenter; (b) Latitude of the main center; (c) Longitude of the eastern ridge point; (d) La-
titude of the eastern ridge point)
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Figure 7. Interannual distribution of area and strength

E 7. mRFNSRE R FFRS TR

Vel 7 o2t T . e s TR AR R 8 B2 (R AR B 70 AT, IR, TR R A PR AR A 35 i FE AR Al e 38 1) — 5,
BAMREFr—8, 9REAE 1993 I8 L HRARME, WL —4 1998 I8 F ) s i, 2000 4-LLJS
eI s L =R

2 2 AT e SRR 1) B 2 A) (RAH OC R, H inZi R8T 99% 1) B & ek e, MR P53,
S FE AT AR R AH S PEIR 3] 0.717, I 99% ) B A, S5 3 4518 —8. % 2 AR KA RR
AIE I) B2 AR s B, B AN R R R Y T AR AR 2, A OGPEIR R T 0.87.

Table 2. Table of correlation coefficients between eigenvectors of South Asian high

2. AISEFHEMEZEEXREE

[iaga SRE KA R A
THH 1
HRPE 0.7170 1
HRA S 0.8713 0.6671 1
FEA 0.1412 0.0862 0.2759 1

VE: Roor =0.40764, Ry, = 0.26727.

H1 3.4 75 R I S A MR B A LR, el AR AUACR A 3R A G, SRR L
e Ik RS KIS, BRI A SR R & — IR, AA A MR AL A R F 50 .
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Figure 8. Hypodispersion of summer precipitation in southwest China
for 39 years
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Figure 9. Standard deviation of strength of SAH
E 9. FTrEEREmEER

NTETHIE, AR 0.7 MARERIX 555 M i 1) 57 0 e AR AL AR K T 0.7 AMFRiER)
SRR R R A, AT 0.7 ASFRAE TR FR N R R U A . K R e R O AR A
FEZ 3 WIS, I 3 ATANIE S EA: 19804 1990, 1998, 2010, 2016+ 2017; iR HFEH: 1985,
1986 1989, 1992, 1993,

Table 3. Positive and negative anomalous years of SAH

#3. AISEEARESF

IRy
IE R AR 1980 1990 1998 2010 2016 2017
R AR 1985 1986 1989 1992 1993

N T I S R T S AR U AR N R R K S R P SR AS I SRR, FRA K e S e e ) I
S T 2R PR AKCORT A7 A R R B /K 20 TG B R AP B K B 72, 49 31 0E S 0 4 T 28 /K T (TR 47
FHEFEWZERKFEFE .. B 10(a)/& R0 & H E 55 40 78 5 U X 2R K R~ A B, AEL 10(a)H
BAVRIL T B ILE, BEF 0 R E A R IMEH H BUE = B R, JF HLW X4, S 1 17,
A MEAE] 170 WA ZEH K2 912.05 mm, H/MEAE-820.2 mm, FHHLI ZE KR 21X 1732.25
mm. BT IR, ERIAREA . N, NS Ft SN AR, X EeHh X PRS- 4 %)
EBUK, [ 10(b) 2 ma 0 i R IE 7 440 78 e b X PR Y ZE B /K BE P A 1, BEPE )R T REX, (HAEE
ZFARG AR TR, X T e R R R R AR BE B s B R LA 5. 1 10(c) 2 FE W i I L R AR
Uy P R L X R ZE R KBRS F AR I, 5 IE R E A BOKEE M EA RN R, AREE, =X EK

DOI: 10.12677/ccrl.2019.83029 265 SR AR


https://doi.org/10.12677/ccrl.2019.83029

KR

AN Z= T B K B BT RCE IER W R E R, Mz B R BT EH R T4, SIE
SRR, PONTE e ORI BOR AT, Ui W5 A DY) PR AL X KB 2, A
VG 3 DX P P B LA 2 b, S R R 233t DG 1 e S (AT 7 KA 50 D g I e s 97 5 4
TR XA AT I B /D o P 10(c) A2 B g s IE 0 7 A4 PO R X IO R R K 2 0 A B, IR
PN NI N 17 NI 9L AN 17 AN 07 RPN 17 2 8 07 T (= R W S o o e PN LA R
KA R AR, IR TR R BRI BRSBTS, RSt MR B 2 XU, 1 e I e I R
HOG IR LT AR .

340 db N 34° 4t

*‘t‘v - A

RRGae 143
ISE

320 Jt4 320 4t

30° Jt

m %}Q“@)\\"* </
hﬂgﬁ'

\g ?"{“‘Lﬁ?}r 30° b
Gl
r"} e e o ey, |
SRR T e
'&’v‘a‘ Sl

O
s
28° k- * i % 28° b
A5 g
PEARe (GBS,
GRS et e
AL T A

26° kA 26° kA

dﬁ-&wf&

o
.3 3"‘"».'%‘4
i, IE S
"i* e [ 58

g

PR
B
4‘¢d&4wkéi

ERFEELFRKEEY 2204
M High :912.0

240k &~ 24° kA

20 4] R K BT

W High: 367.3

20° 4K wu Low :-820.2 200 4t b Low:-3534
98° % 100° & 102° & 104° K& 106° K 108° & 110° % 98° /X  100° % 102°7% 104° % 106° & 108° & 110° %

(2) (b)

340N N

32° N

30°N

-

g

28°N

S

26°N

R e
ug", tlf

‘_Ei
=y
X

&
&

24°N

IESUSH K E
M High: 615

22°N

bl Low:-188

20°N

98°E  100°E 102°E 104°E 106°E 108°E 110°E
©
Figure 10. Rainfall anomaly distribution ((a) Positive abnormal years; (b) Negative anomalous year; (c) The difference be-
tween positive and negative anomalous years)
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Figure 11. Relevant distribution map of precipitation and intensity ((a) Positive abnormal years; (b) Negative anomalous
year)

E 11, Bk 52ERXsHE () MISEREEREFNRKSRENEXSHE; 0) BISEBREARESF
K SRR IR 5270 )

DOI: 10.12677/ccrl.2019.83029 267 SR AR


https://doi.org/10.12677/ccrl.2019.83029

KR

GiE 4. 42, 43 AXERRH, P L R R S R E T R X R R DDA OG . R i IR SR A
VU R X B K i %, R T 99 4E, D R DX R Kb, R I e PR 5 PR R G e e X B K B TEAH
Ko

5. &t
AR S s o R T P B 4 5 A AT 0 4 LA % 1 T 726 R 0 7 4 X 8 7K B B M B 45 1 DA 4

1) R BAT W R AR, SRS AR A SREETR AL R R A B R O R £
JEHM 4 A ITEREE R, 7 A A Bk B R JE T AR S 12 H BEARE] &/ i T3RATA g oK T 16,750
hPa I, BIE G EAFAE, P DLRE G i T R A7 AR, KK

2) BURGWE R Fd o, £ 6 55 =% e fi o N 8 1o 1) 75 i s Bl b 2 0 ELAE i B 8235 31, 10
A= W Tufk, FaILe I ARmEs, 12 A B 5

3) B AN R B A L0, AR ARG A R 1 AR OGN, R ey [ S 3
MG KR&S, BACRIE AR IS — B, A8 R R A A a R A2 50

4) P IV e s R R e R VG e s DX P B /K B DA R o R v R IR A, TG R DX PR i 22,
W 54, PURIH X R /D, e . e s Y 5 B AT g L IX ) B /K S TEAT O

B oW

TR K E AR A R BN IUH (T H %65 50902110).

SE K

[1]  REZAR, MREREG, B, & RAFEFEIEMAEM]. BIR. dbat: bS5 R, 2000: 484,

2] PBEWFS, REFE. EETMEE 100 ZEREA &SP CF R R SR EIR R R[] JEFIR,
1964(4): 3-14.

[3] Li, M., Babel, W., Chen, X., et al. (2015) A 3-Year Dataset of Sensible and Latent Heat Fluxes from the Tibetan Pla-
teau, Derived Using Eddy Covariance Measurements. Theoretical & Applied Climatology, 122, 457-469.
https://doi.org/10.1007/s00704-014-1302-0

[4] Ding, Y. and Hu, J. (1988) The Variation of the Heat Sources in East China in the Early Summer of 1984 and Their
Effects on the Large-Scale Circulation in East Asia. Advances in Atmospheric Sciences, 5, 171-180.
https://doi.org/10.1007/BF02656779

(5] ZR4E. P L Ay B AR PR SR S 5 I = I R [D]: [ 22008 50). dbst: s EAS R B AT b,
2015.

[6] Anderson, R. (1962) The Development and Decay of the 100 mb Summertime Anticyclone over Southern Asia.
Monthly Weather Review, 91. https://doi.org/10.1175/1520-0493(1963)091<0003:TDADOT>2.3.CO:2

(7] BR/KAZ. A 9GS AE M RS SR it st R[], R RH, 2008, 36(2): 174-179.

[8] FRELHE, AAmBE, BEIRHE, <5 w0 S =R A, S5 R, 1980(1): 1-3.

[91 XNE K. FESEERRE SRS TR RS FHCR[D]: (LM R ). Mal: e R ¥, 1998:
93-103.

[10] XVEK, KRR, AT mE M EZTET AL R IERHE AT A AE[T]. KRR, 1999, 22(3): 291-299.

[11] 3KIF, EokEy, Kt w0 R MR MEARFRR ], KSR, 2000, 24(1): 67-78

[12] Qian, Y., Zhang, Q., Yao, Y., et al. (2002) Seasonal Variation and Heat Preference of the South Asia High. Advances
in Atmospheric Sciences, 19, 821-836. https://doi.org/10.1007/s00376-002-0047-3

[13] EZ4%, /B, BH, %5 T 47 F= 5t R AU SR PR AR i B /K AR AL RAE (D], KV IR 53855, 2010,
19(11): 1350.

[14] Gk, 57 M, UK, &m0 LT R 8] e 5w R 2 R S R R R D], RGN, 2017, 37(1): 30-40.

DOI: 10.12677/ccrl.2019.83029 268 SR AR


https://doi.org/10.12677/ccrl.2019.83029
https://doi.org/10.1007/s00704-014-1302-0
https://doi.org/10.1007/BF02656779
https://doi.org/10.1175/1520-0493(1963)091%3C0003:TDADOT%3E2.3.CO;2
https://doi.org/10.1007/s00376-002-0047-3

Hans Xh
PR RN R

1. FTJF5AM T http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
NHiFIRHESSE: [ISSN], FAMITI ISSN: 2168-5711, RIA[& i
2. FTHFHIM B T http:/cnki.net/
Ao« BRSCHEREE” BEN, BIANSCEbRE, BRI

AEE S http://www.hanspub.org/Submission.aspx

HATIMEFE: cerl@hanspub.org



http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:ccrl@hanspub.org

	Spatial and Temporal Evolution Characteristics of South Asian High and Its Impact on Precipitation in Southwest China
	Abstract
	Keywords
	南亚高压的时空演变特征及其对西南地区降水的影响
	摘  要
	关键词
	1. 引言
	2. 资料与方法
	3. 南亚高压的结构与位置变化特征
	3.1. 南亚高压的定义及分布
	3.2. 南亚高压的季节变化
	3.3. 南亚高压的建立与消散
	3.4. 特征向量的年际变化

	4. 南亚高压对西南地区6、7、8、9月降水的影响
	4.1. 西南地区降水分布
	4.2. 正负异常年份降水
	4.3. 简单的相关分析

	5. 结论
	致  谢
	参考文献

