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Abstract

This paper by using the country’s 636 BGF China meteorological center station in January 1961-
December 2014, the average monthly precipitation data and NCEP/NCAR monthly reanalysis data,
using the empirical orthogonal function (EOF) analysis method, such as Lanczos filtering method
for 54 years in southwest four seasons of year rainfall distribution and spatial distribution of
summer precipitation and summer precipitation interannual decadal characteristics of analysis,
the results showed that: 54 years of summer precipitation in southwest China, most of the spring
and autumn rainfall times, winter precipitation at least, because the summer precipitation ob-
viously more than other seasons, so the summer precipitation interannual/decadal characteristics
and time-space distribution characteristics of targeted analysis of characteristics of interannual
variability of summer precipitation exists obviously, and there are 2 to 3 years of significant cycle,
at the same time also has obvious interdecadal variation characteristics, significant period of 15
years or so, in 1998, the summer precipitation in southwest China is an exception in the wave. The
first, second and third load vectors of annual precipitation in southwest China respectively re-
flect three types of summer precipitation in southwest China, namely, northeast southwest type,
north-south symmetric type and asymmetric tripole type. Summer precipitations in the southwest
of the water vapor sources are mainly from the bay of Bengal and the Indian Ocean, due to the
subtropical high back east, and the southwest region is located in the short-wave trough, the water
vapor flowing into the southwest, at the same time, from Lake Baikal and Mongolia region air dry
and cold and warm moist air flows from the bay of Bengal and the Indian Ocean in southwest re-
gion, with the lower and middle cyclonic circulation, the water vapor convergence rises, after ar-
riving in top under the anticyclonic circulation of the control, water vapor divergence subsidence,
thus forming precipitation.
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PHR X, P E A X2 —, KigP R, JbKiIex, REERETBX ST, 7
FAHLCELFEDY ) . BMA . A FORERIX . EREFETSELNEX. 1), SfuEH 250 157
TIAR. PR XAMUAEIRE, i A E R R E AR X —, 5% 10 % DX 8 5] bt
TR IX 2 R R, Horh, DU R IR AL A 2 R, R ELRR AT, IR, £
5 ot R AR IR P R T R R e R U S AR, P R X R A A A 2D
S AT ZE AR AR X, TR W] 7 gt DX e A A AL T v S AL A U XM e 95 X 22—, i
Gt g RO S B R R R B e L e L DL TR DO A T X K B S )
SURFAE, v LAV Rt X A0 X380 AR A B SR R AR SR A 1, LR A AR 1 e DL A B o

R AR 2 272 50 2 1 74 g 1 X A B /K (R e s AR AR T T 7, i, IR A 1]5K A EOF
REOF. /INEMHTEE T 245 i 1961~2000 £ 74 g 1 X 74 8 ) g B X ) 90 SEARRRK A HEINa sy, EFK
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BEWZW - DWW - ZWAVRIERE, Wi X AR ERE RS, K X B K b 1Py 7t
AR IX A B K S RO - 28 - AW AR R, PRI H X AR A B KRR R B
e 1t X (19 4 B /KA A AR P RN R A S AR A I A IE[2] . Eh iR 312 R et 4 50 1F 28 J& TTH(REOF)
KBREREX M EREKES S ANEX . NRX mFEX S AP ZHIX 3t 5 AN Xk, )]
AKX TG XS X R Z= K KA T, =g AP 2 X R 25451, BRI 41550 v [ 7
FAHE X AT 50 A 2R K IS A R Ay A8 SRR AR RIRIEAT T2 b, R 50 48, 75
e 1t DX 5 2 [ 7 ) 1 i DX )7 g b DX S 38, DU 1 2 i kb, Sdbigmg Hh X S s Ak
Hb DX 5 I R A S RS R (K ) AL, 25 R X 5 AR P A e P 238 sk ) B o B ACHE[ S 5 0t AL I,
PE R XTI 5K S T 4~10 H, H 2 ISRENR. UG eEss. HEE6 SRR, 7
o 1t DX B 2 A K R ) SR A AR K 75% A b, HE ZEROKE B B R EARPRRFIE . VIS (7]
WL, VARG X E R0, SR DURIREINER, s B IR & s sh s, R ITH R
BN, VARG RSS, EEE T FA ETHEE), PIATRE PR X AR RN Z, KRR BN
AR B ALIA R PRI, RV AN AT R PG RS MR 25 B 7 [ 9 1 R X B KR, KRS 20
FRPE R IX B K 22 . BETE[8] SR R[OS AR, VU MBS A “ARin " HIREIE, RIPEEEsE
KA, FRERBEIKZ o ZEKAR 10150 FE R B, 16 7 1 DX AR S50 10 5 2 /K (A PR AR A7 2~3 41K R 35 A 1,
FEPRARAFAE 15 F AR RE M. KRBT AU, 1960~2007 fEFG i X /K B2 “ARE /7
(o ATTEAS, VU2t PR 2t X DL R P P R L X, B 2Rk S B S AR HE 16 47 J AR A

HHT, % 78 R XA B K R A AL B8 %, 10 P8 re b X R 2R f /K B AR e b AR RS0 17 e
Hi X B 2 K A B AR ARBR AR A B I R 25 6 20 AT, R A% S I I 1 4 7 e b X R B K R R, A
[IEEEGIEINRARES] - SUEA P
2. ARFARMGE
2.1. ZERHEEA

1) A3CRH NCEP/NCAR #2416 1961 :~2014 4£3& A #-50Hr B8}, ZEE 4% 300 hPa, 500 hPa. 850
hPa [¥] UV X7 LK 500 hPa {735 =i B, 43 #E%e N 2.5 x 2.5,

2) ASCHTR R KGRE T E S G 08 g 104 E 636 3 H PR KEdE, IRIBCN 1961
F1 A~2014 412 H, N AR ERFHLIX (21°N~34°N, 97°E~110°E P RGHLX 2 54) 98 A ik i [ B&
IKECHE N TR %

22. ARFZE

22.1. EXGWEEBIHEE

22 U6IF AT PR B BT 7792 12] (empirical orthogonal function, 45 EOF), WAREFAE 1] & 2> #7 (eigenvector
analysis), B3 F %43 HT (principal component analysis, 465 PCA), & —F 48T 7 B0 dE o 0 S5 MIBFLE
PR BRI R ) —FP 7% . Lorenz 7E 1950 4F 5 O H 51 N ZRAIUEW L, IES S THEE) 2
(IR o HREAE 7] S 0T B PR A 25 (B AR, PR 2 AR AR [ B B 2 (S (EOF), 78— R b R R Y,
(07 [B) 73 ATRE R FE RS 0T B ()2 ) () AR Ak, RIS 6] REL(PC), S BUAH 2 () ASE 2 B I ] PRI EE A2 Ak
Rl UL FR EOF 73 A IS 25 5 fif o
2.2.2. Lanczos &%

Lanczos JE #5130 2 & BA P I T, 7E— @ R _FmT DU 25t 0] DRI A PR 0 g
ARG, TEVEEAR IR O LT R A B 22, BB A R O -
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y(1)= 2 w(k)-x(1=x) M

k=-n
3R x(0) p(OF B ¢ BRI i B TR T3, w(e) /2 I I (L E R K, U B KL A
w(k) = sin2nf,,k sin (mk/n)

Tk wk/n
Lanczos JE a5, & P MICEIER M AL, NAUE R HCRAE
w(k) = sin2nf,k sin(nk/n) sin2af k sin(mk/n)

mk mk/n nk/n wk/n

A £ B Ly AT ERWAER, FEHTUEH £, £, BANIER 22 8] AR %4 o
Fa (1) Z T A B A 46 )

(k==n,0,,m,0-- 20 +1) ©)

(kz_n,...,o,...,n) (3)

y(f)=Re(f)x(S) )
A, YO x(H A RS . S TR I IRIE 2 E, Ry(f)7& Lanczos SR 25 14T 1 |37 bR 45,
B WA [ AR Ao AE A A B R S S AT S RO RTE . AR AT ZR AR 1k . Lanczos JEIESUR 2 Bk
FHK LR, N RS EEaE, H2 TR PS5 E80R .,
3. TR X FEDREKEZFIES
3.1. AR EZERFEK RIS

3.1.1. FRgXEFHIPEK D TREFHIE

BT H G e 1 X S A PR R A 2 1) A PR o 1 o L X 5 2 P/ o PR KB X 2 B 5 3 e
JRZR R LA R DU g X AR X, PR SEMIARER. . KAEX HIBEKELE 300 mm PAE, B
e AN L X B KB/, AT 50~250 mm 2 8] A FE SRS K BRI E B A K E, B
PR ERBOAR R, PRk EEE R TRIEN AR, MKAA 400 mm LA L,

L T T T T T T T T
I I I I
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Figure 1. Spatial distribution map of spring climatic precipitation in Southwest China (unit: mm)

1. ARXEFSESEKENZESHE (B mm)
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3.1.2. FRgHXEFHIPEK D TREFHIE

P 2 25 PE R X R S AR A PR B S A1 0 AT B o AP R X B 2 [ K BRI R . — . PR
[X A 48 7K A A ot X PG 0 280 4 i s itk 77 L PG e X s X g e 7K B S ARG A X g
Ko i PHREHEIX AR X AR AS B A A 6, ZE DU )1 2 il = R P a3 LA K P R R A E i P L,
ARAB X 3= B T F5 e Jo— 5 A0 D 1 e P G P R X R 2 3 /K 7E 250 mm DL 1, EZEFROKER
ZMHIX FER R D) S DAV, LA R X =202 X, X b X K
FAE 500 mm DL L. PHRgHb X (KRR K 0 ARRHE S5 P st X (R S5 46 . 22800 1L BiGE ) DA K S M TG
IZER ARG VI, Pirgi X s E e, AmEy, WA FEREH, AR RIS R0 24 1
(IR KA AR RIS o DO 1| 28 HAR T 7 R X e DX 3A R T 2%, 123X 3 52 1 T 2 XURT P R TR )
SN, DU 2 A R X B A, AR T ARVREE, T PY ) 2 R R IR, AR
RER AT AEAF /KR — BN DY) B s AN S G Bk, AT T D0 ) 1 b b 23 KV SRR, KR R4S
VU1 g b2 e R R ey, — e, U AT IR, TP R R I M T 45 R A5 DU ) 1] 2t X (1
HZE PR KAE 500 mm LA Fo SOMAEES. B, DU)IZREAEHIX B2 R RG22, MRS
A R R AR TGN, B B A e A R I R IR TR o T T IX T, B, R
AT B R B 2 ORI BRI SRS B PR IX, BRI SRS P A4 = SIS A R B K, 13 T
HZE P8R KTE 500 mm PA Fo = 5% i SRR R4 5 i B T, 2 B RG 5 F S I T e 3 DA K D P VG
mitmE R R VGRS, B, BTG R 2R KR e K A s E X, KR
ST B R E ZERRKLE 500 mm BAE o X6 P R b X AR R EAR R R e SR X, FH TR R e K
AUKEES, BEEK, BTUEREZ, e R RS oK SR IR T F s R E B KS),  RkrET
HUJETE R T A, 750 s 5 o 0] £ 7 i 2 X o 5 2 e 00 9 B Ay o R B R ) PR AR O LR P E T T, B
BTN, B2 5 ks 5 AL O 78 XU DL R a0 2R e R s SR B A SN, AT P 2R B K, s
R PR KAE 300 mm A, RUOMIRFERAR, FREEDIRE S FIOK )i S5 77 07 2R K. A B s
B /K B (2 (R Ay A KR, HZERK B RBO AL M AR rg i, R P AL R A b, 1 3R pg i pk 4 %,
B 7K & ATk 500 mm BAF, VR X 25 %) 800 mm LA F.

rrr+rr 1 1 11 11 1|7
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Figure 2. Spatial distribution map of summer climatic precipitation in Southwest China (unit: mm)

B 2. AEtXEFESESEKENTESHE(RA: mm)
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3.1.3. AT HIREK S EHE

V3 2 Hh 78 e 1 XK o A P K R 23 1] A7 T 78 g e XK 2 /K B ) AL X A T DY 1 2
M ARES . PR SEMURIEHER. mFPuR At LA U A, KB X AR EAE 300 mm DLE, HAdtx
IR KR EON 50~250 mmeo M2 [ A RS K R R ARE , JE D X KR, A
PUAL ) AR I, B K R AR v T 7 R 4 X DA ST X

T T T T T T T 1T LI B N T
I I I I
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Figure 3. Spatial distribution map of climatic precipitation in autumn in Southwest China (unit: mm)

3. AREMXMESESHEKENZE S HE(EA: mm)

3.1.4. FRgHX ZFH)pEK D TREFHIE

4 85 H VG R I X A SRS BEKE R 2 M A B . WA E SRS BKEN SN fmkE, RE
KR53 1 X P K S8 L/, F/KORAE X 32 AR T g A3 W36 Wivl. ARk, B&/KAE 175 mm
PLE. PERGHLIX B /KLE 0~150 mm 2 [A], FEsKERED.

i b, P XEEEKEENANFN RS, BEMKFRZ, &FHRKEENANFT P RD.
PErg L IX B K B R B R T 2, DR OBk P R b X R R K AT E T

3.2. FAEaMX B K EERR/ R BRFHER B FHE S 4T

S 45 H Tz X X P 5 i R 2R K I R 741 A gBSEZR 4 T 1961~2014 42 X387 2 (¥ 76 e
i DX R /K ER AR A, HI IR D, G X 2R KA A B S AR ARBR AR A ] 5 B, VA R X FROK
FEPAE 0 mm DL RO IES®, FBKEEPAE 0 mm CLURFOATRE, Fik, £ 1961 4~1962 4. 1964 4F
~1971 £E. 1973 :~1974 . 1979 ~1985 . 1990 F~1991 4. 1993 FF~1996 5. 1998 F~2000
2001 4~2002 4. 2007 5£~2009 0], PURGHIX FELOERH NE; ME 1962 4~1963 4. 1971 4F
1973 4. 1974 4:~1979 4F. 1987 4:~1990 F 1992 H:~1993 4. 1996 4F~1998 4, 2003 4F~2007 4. 2009
FE~2013 SFIAE], PHREHLIX EELLG TN .

IS T RUE Y, AR B KIS EAFAE AR AR, 176 b X (1 K 35 R RE A7 AE B 2 B AR AR B
Al o MRPEZE KAV RIBE T, T e b X AR ) B 2R K IR BRA AR AE 2-3 AR 35 A, AERR R AF
1215 FaAARRERA, 85 Fof g iy s it (8] Fp 51 (B i e 21 B a3k S Tt sl 80 B s,
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Figure 4. Spatial distribution map of winter climatic precipitation in Southwest China (unit: mm)

E 4. ARXEFSRESHKENTESHE (B mm)

A CAE i, 78 R X R R B KA — AN 15 A B R AR 3, R BRI ] B X TA) A 1966 4F~1981 4 (I 4F)
1981 F:~1996 F(LUE). 1996 F~2011 FEA). HEF AL, 1% XIE KA 1998 FH 46 H I &
MAEARPR ST . FAPoR R 2R R T I 15 4F (A RIE SRR (] PP 41, v e b X 5 ZR B /K 1 AR PR A (S
FAE 1998 AL T — N FEAK R 4 . 2% A B Fi(Hua et al., 2017) 7647 BRI BERHC BE 264 MR TR
AR RN, FRATTAT A B b B ARSI A i Ak A W B AR BR G M 35 (R e 4, T 41 ) T U4 (1998 4F).
FRAE XA R, P b X B =B K R AL AT 40 AN B, B 1972~1998 JRIEI(PT B BY),  FR/KAFELE
SEMBINEES, TN 20.5 mm/10 4 1998~2011 B B(P2 B BY), &K 28 H BRI T %,
TR 90.5 mm/10,

Wil 6 45 12 P F b X E Z=F% K ) EOF i = AMBLAS B = /MRS R B 1) 5 470 P91, 2 Tl R
T2 BRI — b X K 3 AT BARFAE, I TA) SRR T 6F 2 AR AR A ] 8 = 1) 23 A A PR IR [R] AR AU A, R
A5 e AT, ES5RREGEERFEIT P, 75 NERRSHEETT MR, HREARHMERK,
T I %X — S A, BT LLE H, BOF 55— BRI M & 1) )7 2 5Tk R 2 30.2%, EOF
B RS FRE R T ZE TTIRE R 21.7%, BOF 28 = BUSHFE R B 7 22 DTk A 9.9%, H—. B
FERE R ZTTIREIE R 61.8%, BT = AMRHIE M) & B A FXECR M7 ZEDTEREE, P DA EEN T =
ANREAE ) B0 . P 25 (DR S B T I [T e i) SR 534 T 437 o

K6, (a), (b)ZrBIARZEAY 2 PG R X B 2R [AK EOF (55— R4S Y 4% 1A) AR AAE IR RISt ) e 4 1, ML)
6(a) I A1, REZS 1 FFAE R R I 2 TTRE A2 30.2%, s T HAWBLS I TTIR S, 2 m X B FHFKI 0 F
B A e 7 R X R K S — RS RN R AT F AR, ERER B A PT )1 H B -l
FIHEEKESAX, HRXLUICHAERX, FEAEEX, EEPOHIES MRS M. )R
FIX I, G Ay I ERAE DY N ZR AR, BRI PO )1 X AL EB(32°N~35° N)BE K I %2, =i Bt/NEEH
(22°N~29°N) &K Byf /b, B4 DI IX AEEB(32°N~35"N)FE K B/, =r. B2 M S (22°N~29°N) % /K
BHIMZ . FHEREEMA R IR R KIE 2, R R X K &R AR P R s . 45
4 EOF 25— T (8] /5 51 ] 6(b) Rl %0, V4 e dh X B 225K BRE S £ 2L 2~4 4543, 1994 4:~2000
I 6 FEAEBRIR .
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K6, (), (d)sr BIARR A2 7h g h X B Z=B% /K EOF F 8 A58 1 2 1B 4 i Pl A 1) 3 2 1, MK
K 6(c) Rl %0, BEAS 2 BRAE AR 0 7 22 5Tk SE 21.7%, 2 vE rg h X & Z= K37 1 £ B2 18 A T R
VG R i IX B 2 [ KBS A R BRI R LR AL, o SR B VU )14 7 5 2 R A8 S R X 21 5%
MAGE—, A FRX LA FAEX, FFE A EEX, O I R X R A X, i
O LA DY N1 A8 (R AR 0 DA R 5 B b IX, BTS2 7 g 0 X F 25 P A U X B K B %2, DU 1148 b 3 DA 2
IREBHLIX PR S8/, B VG R HLIX (1 7R e A DX B K 2>, D0 1148 (R b DA % 2R 3 b X B 7K ot 3
Z . FHERREEMACR RIS 2, BT HLIX KRR 2 AL R Y . 454 EOF 35—
BRI R T A0 6(d) T %, PO HLIX B 22K EZE DL 2~4 SEMERIRG F WA =, 55—
[ 7 FUARLG, AEBRIRGATIA LA 6 G N IARIR S, RAN I LI [E 2 75 1968 5~1974 4. 28 HiES
MAEPRIE S R A T — AR, HIXHT 5 — RS I R 5, 1990 S22 )5, I 18] 8 40 1 K i /M K
AR — 2 5

K6, (e), (MR MZ PR X H 2K EOF M55 =64 1025 [ RRAE BRI 18] 41 1, A&
6(e) I, BEAS 3 RFEAI R M7 Z DT EAE 9.9%, KT RIS TIkE, HEE —EREE LdrTel
RF T X H K I 2 0 o A T PR M X 5 R B K 36 =S R R DU AT R = A 8, Bk
RINAE 2 w48 PG A3 DL R DY )1 it X B — AN i bl FEEE PR, BN DA SIS dE = Hh 22 it
X HILIEE 0, = A T KRS DNt — A A ], IR P S S B R B DA AL =
HhAZ T IX B KA AR 2 o BIEE 2 25 B8 PE AL 5 DU )1 2 — s PR K &b, EEPG. SN DLAGBI L=
HhAZ L X B K G, BEAE R, S LA = s S X PR K B b, m R AR S )]
At —a PRI 2 o HRAE ) AR DA SRR o 1 DY JE 3G N, DAAEAE Aot i DY JE D . 455 EOF 28 — s
(BT 18] 7 20 1<) oDy rT %N, 78 me X 32 R B K AR B diR 9 22 0L 2~4 S8, 2000 2 )5 HILFEBRIRG LA 8
SENFE, AT RTINS B TR 5 4 B, 5 = BASTE 1997 4F 2 AT AR KA T — e ARk, B
6] 75 5] 040 /I PRV AL AT 2R 3 5

JJA Precipitation

150 —

100 —
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| | I | I | I I | |
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Figure 5. Anomaly variation of summer precipitation in Southwest China (fine solid line), band-
pass filtering time series (thick dotted line), and sub-period (thick line: 1972-1998, P1 and 1998-
2011, P2) (unit: Mm/summer rainy season)

B 5. PRt XEFEIKRIE TR (L), Himisss it E RS (R 2) LUK FETiEl B (HR
BH#%: 1972~1998, P10 1998~2011, P2)RYZEM4#aHEk(BALI: m/EME)
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Figure 6. The first three modes of summer precipitation EOF in Southwest China ((a), (c), (e) are the
first, second, and third modes, respectively) and the time series of the first three modes ((b), (d), (1))

6. FRIXE MK EOF B 3 MEAS((a), (0, (O BIRE 1, 2, 3 ) RAT=MESH
Rz HoReH ] FE BB (b), (d), ()

4. AR EFEKNSTSIHIRE R
4.1. FRMXEZEKA 850 hPa RIAFE

] 7 &V R I X 2= [EK K 850 hPa 1 X7 a1, B 7 HEATE r b X, 76 e 3 XA
FA 1) 46 B P R S N I R, RS ORI, BRI DA, 1 R X DA R T g e S X — A
R AR ERR, AT B, SRS BT, AEPE R HLIX AR — BN AR A, AR T
I 3 B BEFE KV IE B VA E LI, PE R X DA A P A, PE R HBIX DLAR S PR AR SR, mPE
It PA K P A SR SR At e S AR 3R AL T ) R A B P R X, IXFE ok, SRk B F i DL D
FEPE IR S5 ok B R E P IL T8RS0, M G =K. MAER X AR, BARE—ir,
AFAE I Sl () S SO VERR AL, A4S EL 7 1) b, AR N DT, {45 70 R b [X 1) AR 3 A AE W R R A2

4.2. FRAHBXE KA 500 hPa KIHFH
& 8 J& T EEHL X B 2= /K1 500 hPa FI XIS EA T, BIF R 7HENTERE X, 7E 500 hPa K

DOI: 10.12677/ag.2019.910096 916 HOBRBL 2RI


https://doi.org/10.12677/ag.2019.910096

Rl %

Sw-uv-mean-850hPa m/s
:f\\\?\\.\\ﬂ/// oA T 7 //>/> 30
40N 4 <« /) )\ N~ 1 7 /7 /7 7 I S ENE S S RN
eSS L= s, i
L e S I rrag s R
30N o SV INNA L s
T / s
”//( M7 AN M//’//////’///////H\
RN 7 L RN N RN
K=/ (EE YN //O/f AN N NGO NGRS
20N =5 ey 7.4 NN NS B RN
e e Wy A ENANAN R SRS
= > ;é/ PUE R RN RSO
VAN B NN NN N s
10N = — ~ - Alﬁﬁ ,,,,,,,, .

90E

120E

150E

Figure 7. The 850 hPa wind field in summer in southwest China, the box is the southwest China
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Figure 8. The 500 hPa wind field in summer in southwest China, the box is the southwest China
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Figure 9. The 300 hPa wind field in summer in southwest China, the box is the southwest China
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Figure 10. The 500 hPa geopotential height field of summer precipitation in southwest China, the
box is the southwest China
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Figure 11. The water vapor flux field of the whole summer precipitation in southwest China (unit:
kg/ms), the dotted box is the southwest China

E 1. ArhXEREKERACUBESA(BEM: kgms), ELFERTERIMX

5. &t

AICHH 1961 F~2014 4F P X 1 B S G0 89w 1) A E 636 uh H T35 B K il DL
NCEP/NCAR P4 ookl i it pg i X 2 AN R B X, A 35 51 FE 3 DA KBS JZ KRB & o0 AT, %)
Ve 1 DX B 7K I DU 2B /K A ARRFAIE 5 ZR B8 K PR 4 B AR AR s A 25 18] 0 A RRAE B LR R AT T 4R, 13
Wi

1) TighX EEBFKEENANSZIhiRE, HEEMKZRL, LFFRKEENANZT FiD. ik
HIX P RA K B R AR TR 2, R SRR G R e X B 2R B K AT A T

2) BZEMEKAEAE I B AERR AL, HARTE 2~3 4ELL M 6~8 SR B ML A ], RNt A77E B & 1)
FERBRBAEE, SEMEF YN 15 /547, 16 1998 4, THRGHLX 5 2 [ KAEAE — A 7 4F 1k

3) PURgHIX A RS — B8 . B =8 ) B 40 i) S B G R X B R K = R0, RIZRAL TS
AL, AR RN AR R = B

4) 1EMR)Z, VHREHE X E B2 52K B i DL B RS VE (IR R, AR B i 5 T s ARG,
AR AEH T, KRGS BT P2, TR ARG S5KEREHEFE, KAFZERET

DOI: 10.12677/ag.2019.910096 919 HOBRBL2ERT


https://doi.org/10.12677/ag.2019.910096

Rl %

FNRLTE . ENEERELA LRI, PR K IR R R RS T, KRGS Tt fEm)R, TERhX AT
RAFEMER IR P, ERRENRE T, REMRENPZEAKIT BT RABRER R, KR
FEHCR U, AT 7R 7K o

5) FEH R LR F IR & A — AR bl BT o AT P8 R X DA AR (X, R A e
RIB, BCE PR RA A IR RS, H s XA TR R 2 b, A5 A YRR A I N P R 3
P | NN e A O o R WA O Y Vil S N T e 51 N

6) VU R AURE R 1 O INRLE LA B REVE A 7K FH P R 1] 74 e ik 21 PG g X, v b ARk
B 5 1T 2 U B3R E U g X oK B i N AN B E P AR IR R S oK E SR TR
PR AL, Siaflh@mZRRY, B TERZENSZ, PR XA, K e
ETb, TAERE, VR XA ROURRPEIR AL, AR KRR T U, R AR B LS R R R RGR
YU Y i DR 2 7 A B B K

e HE

KB T RI(2015BAC0O3B0S) . KA BIH AL IIZRTTKI(S201910621034) K2=AEQE AL I
Zkit£1(201810621168) 3 #F o

SE 3k

(11 XU, ZRECF, 5 M, 25 REERILXIT 40 £REKREE N SREC/ FTEA % %S, TEAR %S
2006 FFERICEE: 2006 45, BER: FES R ES, 2006: 420-427.

[2] g, Tufeek, FRIER. FRE VORI X 2 2K T8 X BRRE[)]. KRAFRHEZR, 2002, 25(1): 105-110.

[3] SiR%E, 2%, SR, 55 i 40 FF X S E BT SED]. SESER, 2006, 25(4): 633-642.

[4] mekvl, X3, MAE, & P ETERTHLX T 50 45 ZRBOK I SMRREE[T]. 22 RS2k (B R RHEAR), 2012,
48(4): 45-52.

[5] B4, W%, L8, . 7GR X R SR PR K I SABRHE T [T]. AR, 2018(8): 1042-1050

6] AR RE TR LA DX S EGREBAN B D]: (L EMe ] Jba RS SER2E R, 2014
7] NS FRE G Rk R R R R ST ST D] [ AL ). m Rt B RUE B LR, 2018.

8] HYE, MiEZ, k. BT IESHSUT o IERNNIA FERHEFARI]. AR, 2013, 44(11): 18-22.

9] FEEE, IEEF, BKHE. 1961~2015 4 P FF A X B 7K S b 95 18 £ (8] 4 AR AR ], KL R IR 5 385,
2017(10): 226-235.

10] ZEkde, MRIEH, A%, % REHEHX REE FHFKNN SR SESS%, 2010, 29(2): 523-530.
11] k3, ZRE. U 48 574 R X FE/K R AR B B SR BFIED]. SRS, 2014(2): 372-383.
12] #wEMH. SEGH S THRAFEM]. 28 4 i dba SR HRAL, 2016.

13] Duchon, C.E. (1979) Lanczos Filtering in One and Two Dimensions. Journal of Applied Meteorology, 18, 1016-1022.
https://doi.org/10.1175/1520-0450(1979)018<1016:LFIOAT>2.0.CO;2

DOI: 10.12677/ag.2019.910096 920 HOBRBL 2RI


https://doi.org/10.12677/ag.2019.910096
https://doi.org/10.1175/1520-0450(1979)018%3c1016:LFIOAT%3e2.0.CO;2

	Analysis on the Change Characteristics of Summer Precipitation in Southwest China
	Abstract
	Keywords
	西南地区夏季降水的变化特征分析
	摘  要
	关键词
	1. 引言
	2. 研究资料和方法
	2.1. 资料概况
	2.2. 研究方法
	2.2.1. 正交经验函数分析方法
	2.2.2. Lanczos滤波


	3. 西南地区季节降水时空特征分析
	3.1. 西南地区四季的降水分布特征
	3.1.1. 西南地区春季的降水分布特征
	3.1.2. 西南地区夏季的降水分布特征
	3.1.3. 西南地区秋季的降水分布特征
	3.1.4. 西南地区冬季的降水分布特征

	3.2. 西南地区夏季降水的年际/年代际特征及空间特征分析

	4. 西南地区夏季降水的气态环流背景分析
	4.1. 西南地区夏季降水的850 hPa风场形势
	4.2. 西南地区夏季降水的500 hPa风场形势
	4.3. 西南地区夏季降水的300 hPa风场形势
	4.4. 西南地区夏季降水的500 hPa环流形势
	4.5. 西南地区夏季降水的整层水汽通量形势

	5. 结论
	基金项目
	参考文献

