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over the Tibetan Plateau from 1979 to 2008 ( Unit:mm)

Distribution of summer average precipitation
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Fig.3 The standardized summer precipitation over the

southeast of the Tibetan Plateau during 1979 —2008
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Tab.1 Statistics of drought and flood features and significant low — frequency periods of

summer precipitation over the southeast of the Tibetan Plateau from 1979 to 2008

4 5/ B BN/ d GEO) S AR/ d
1979 1EH 30 ~60 1994 g 10 ~20

1980 EH 10 ~20,30 ~60 1995 B 20 ~30,30 ~60,60 ~90
1981 1EH 10 ~20,20 ~30 1996 EH 10 ~20,30 ~60
1982 EH 20 ~30 1997 EH 10 ~20

1983 FAE 10 ~20,30 ~60 1998 B 10 ~20,30 ~ 60
1984 EH 10 ~20,20 ~30 1999 EH 10 ~20,30 ~ 60,60 ~90
1985 EH 10 ~20 2000 R 20 ~30,60 ~90
1986 EH 10 ~20,30 ~ 60 2001 EH 10 ~20,30 ~60
1987 AR 10 ~20,30 ~ 60 2002 EH 10 ~20,20 ~30
1988 EH 10 ~20,20 ~30,30 ~60 2003 Ew 20 ~30

1989 IEH 10 ~20,30 ~ 60 2004 EH 10 ~20,20 ~30,60 ~90
1990 EH 10 ~20,30 ~ 60 2005 EH 10 ~20,20 ~30
1991 BiAE 10 ~20,30 ~60 2006 g 10 ~20

1992 FAR 10 ~20 2007 B 10 ~20

1993 IEH 10 ~20 2008 EH 10 ~20,60 ~90
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Tab.2 QBWO and ISO variance contribution of summer precipitation in drought and flood

years during 1979 —2008 over the southeast of the Tibetan Plateau ( Unit:% )

BAR QBWO ISO QBWO/ ISO YA QBWO 1SO QBWO/ 1SO
1983 16.99 6.53 2.60 1987 15.75 8.17 1.93
1992 16.58 6.27 2.65 1991 14.70 11.79 1.25
1994 16.84 3.35 5.02 1998 16.37 12.40 1.32
2006 25.99 6.23 4.17
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Fig.4 Series of summer precipitation and ISO and QBWO component over the southeast

of the Tibetan Plateau in drought (the left) and flood (the right) years ( Unit;mm)

(The solid bars for summer precipitation, the solid and dashed lines for ISO and QBWO

component respectively, cor. 1 and cor.2 for the correlation coefficient between

original precipitation and 1SO, QBWO component respectively)
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Tab.3 Statistics of the QBWO moving path of divergence on 100 hPa over the

southeast of the Tibetan Plateau in summer from 1979 to 2008 ( Unit:times)

My 58 FHARY AR GEP1 A AR 3k 2
1979 EH 0 4 3 0 0 6
1980 EH# 0 6 2 1 1 5
1981 EH 4 2 3 0 1 6
1982 EH 1 3 4 0 2 5
1983 AR 2 5 2 2 0 5
1984 EH 3 1 4 0 0 6
1985 EH 1 4 5 0 1 5
1986 EH 1 2 5 2 0 4
1987 BHAE 3 3 2 0 0 6
1988 EH 2 2 3 1 0 4
1989 EH# 1 2 5 1 1 3
1990 EH 2 2 4 0 1 4
1991 AR 0 0 6 0 3 2
1992 B 1 2 4 2 3 1
1993 N 1 4 4 1 0 4
1994 HUE 2 5 3 2 2 2
1995 EH 2 3 5 1 2 2
1996 EH 1 2 3 1 1 4
1997 EH 1 5 5 1 0 3
1998 ks 2 2 2 2 0 3
1999 EH 2 3 2 0 3 3
2000 EH 3 3 2 0 1 3
2001 EH 2 2 2 3 1 2
2002 3 1 3 2 1 1 2
2003 EH 1 2 4 5 0 2
2004 EH 2 3 3 3 3 2
2005 W 1 2 6 1 1 4
2006 EAR 3 1 3 1 3 2
2007 EH 2 2 3 3 1 3
2008 EH 3 1 5 1 2 3
Mt 50 81 106 35 34 106
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Tab.4  Statistics of the ISO moving path of divergence at 100 hPa over the southeast

of the Tibetan Plateau in summer from 1979 to 2008 ( Unit;times)

Ay 505 P AT AR BEYE 1 T 7 JEARY JEPk 2
1979 1EH 0 1 3 3 0 0
1980 F# 0 2 1 0 2 1
1981 E# 0 2 0 0 0 3
1982 E# 0 2 1 0 3 0
1983 FUA 1 0 1 1 1 1
1984 EH 0 2 1 0 2 1
1985 1EH 0 1 2 1 2 0
1986 # 0 3 1 0 1 1
1987 VAR 1 1 0 0 1 2
1988 EH 1 0 1 0 1 1
1989 EH 0 1 2 0 1 1
1990 EH# 1 0 2 0 1 1
1991 AT 0 0 2 3 0 0
1992 L 1 0 2 1 0 2
1993 EH 0 0 3 1 0 1
1994 B 0 1 1 2 0 0
1995 EH 1 0 3 2 0 2
1996 EH 0 0 2 0 3 0
1997 EH 0 0 3 3 0 0
1998 i 2 0 0 3 0 0
1999 EH 1 2 0 2 1 0
2000 EH 0 2 1 2 0 1
2001 EH# 0 1 1 0 1 1
2002 T 0 0 3 0 0 2
2003 EH 0 0 2 1 1 1
2004 4 1 2 1 0 2 1
2005 EH 0 0 2 2 0 0
2006 BUE 0 1 2 0 1 1
2007 EH 1 0 2 0 2 1
2008 EH 0 0 3 0 3 1
it 11 24 48 27 29 26
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Fig.5 The longitude — time sections along 30°N (a, c¢) and latitude — time sections along 95°E (b, d) of
divergence ISO on 100 hPa in 1998 (a, b) and divergence QBWO on 100 hPa in 1983 (¢, d) (Unit;10™°s™")

(The area between two solid lines for the Tibetan Plateau, the shaded areas for divergence areas, the black solid

bars on border indicate the positive phases of low — frequency precipitation over the southeast of the Tibetan Plateau)



638 + 2

X % 34 %

1983 4= 5.4 QBWO fE4i [ EICH L S IR
FMRIEBG( Sc) ,— I3 s R R 3 AL
7R A%t o — R M i SR P X O 8 2R A% O
Rk BV Tl X o BR T A AR A5 A
BB AR AFAE R 3 D8 0 1) 2 A48 kA v it
AR o AL, 14 i IR i 1] BB
TRARRIE . 280 b (& 5d) 306 5 IRBENE,S AR
RIS I3 ATAE — UC R % , 2492 DA S AL 1)
P LA 22 20°N MEL . [A] 1998 4F 37 4F—FF, ANIEHE
i) bt m b, s R R (A 4 2w
P L DX PRy S TR] -5 g AR e R R K 1 1 (970) £
FHFEA W) G, Ul BH i DA T AR e 7 15 iy s R
UL PR P B SE R o B3 g B ml AL, it 7Y
UM R R RUROIR G 0 R R IE S 2 ARSI
G2

5 %5 8

(1)QBWO F1 1SO J2& = J5 4R v &6 = =B /K 1y 2
AR T, P QBWO B s £,
TRk K o

(2) =5 JF 7R B 8 5 87 4F = 2= B K 1SO Al QBWO
FEAEM R 25 7. BiAEE ZERE /K QBWO Al ISO 7R
MNP KN L QBWO 4 325 QBWO 11y
75 22 GUBRAE S 4F B 8 35, 1M 1SO A4 77 22 Bt k78 15 4F
GIRTE

(3) B P 2 = B AR 7 6 100 hPa HUEE 1SO A
QBWO 1y EZAFLEIE X, & m AR RS e, (3
WAFAE DN AR K il 1) VP 1 A o DA P AR 4R 35
B4, i IS0 W] RESZ AR H KB 18O U A% E A & I
(R REI , HO 22 BTk iR T4 K 2800 F 0 R AT
1l QBWO R 7E 5247 38 2 35 4 32 B 2% D 3 ol 1)
K EE N E, B QBWO 335 2 5 5 Hh X R
P R o

AR SCAESERE K Sz a] e 3 PR JE R L
Gt T v DRAR R R AR R K e R AR R 1 S A
R, JFECTEAN A BT T BT 55 4 B R R K AR
IR R AE B AL R FRAE , 15 0 A 4518 e LA 1 A 491
A3 Mr B LA M S, {EVE X 45 AR R K I 4 A B
HALREFFIE R T NGRS e R Tt — 21
9% o

SE 0k

[1] Madden R D, Julian P. Detection of a 40 —50 day oscillation in the
zonal wind in the tropical Pacific[J]. J Atmos Sci, 1971,28(5) .
702 -708.

[2] Madden R D, Julian P. Description of global — scale circulation
cells in the tropics with a 40 — 50 day period[ J]. J Atmos Sci,
1972,29(6) :1109 —1123.

[3] 254 RRFTHRGURNFIERI]. QAR E,
2004,14(7) ;734 ~741.

[4] Krishnamurti T N, Gadgil S. On the structure of the 30 to 50 day
mode over the globe during FGGE[J]. Tellus, 1985,37a(4) :336
-360.

[5] A5 30 ~60 KRR I RBRFFAELT]. KRR, 1991,
15(3) .66 —76.

(6] X3, Fadi i, ARFEAE, 45, 5 980 S R IR 19 30 0 #4007
SRR (], ARG ,2000,11(3) 312 -321.

(7] Wit A5, BRAL. T R AR R M A2 28I T & K2
WA [ J]. ERA % ,2014,33(2) 1346 -354.

(8] T, KT, TAR. BT M0 S A PR 20 o 14 AR AiE
B BESA X EATR M L[ A ] 7 588 D SRR 2 S T SO S A
g, F RO SRR i SR (D [C. st Bl
At 1984. 182 — 192.

(97 XUHE, M, 4 WUHa. 55 98 S R ARSI v F e ik e [ ]
FHEAK4,2012,30(1) :107 - 113.

[10] PIMEE, BReads. 75 580 I b2 KAURMIE i Ik 5 S 22 1

I, KRR, 1988,12(3) 250 - 257.

[11] W22, w3, PRBER). 75 7o i I S HG R b DX <R TR 1
OLR BERF B[], KRR, 1989,47(3) 1272 - 278,

[12] FERYS , BRBER) 74238 , 55, K775 78 mi R ARG AT 4R 5 %) 3
FEARFRFEK B [T]. AR 224, 2009,20 (4) :419 -
427.

[13] ok &, 2=, F 50, 5. 3 0 JRUIR s BE A2 M 10 ~30 K
RAMBRG KR WWIE PR I]. HIFERE,2010,29(5)
1102 -1110.

[14] s, FE, . 1998 4F 5 275 6 i J5U A4S i BB Rk K 30 ~ 60
d ERMIRGGAFEL)]. R4 ,2014,40(5) :530 - 540.

[15] #7575 mtm 2 KRR G FRAER ST [ D] 08« AR A5
BRI, 2015.

[16] FhARIED, 2 BE. A 2B 45 3 s ot S HERT I s IX 15—25 KAk
GIIRERERMELT]. BRI, 1993 ,4 (B4 1)) .24 - 30.

[17] 24, 0N . 1982/1983 47 2= KUk W i 157 B (52 41 14 6 B 3t
HARFAELT]. DA ERFIR,1995,6(2) 1206 -212.

(18] Fhfl, FEIEA), BoRME. 1983 455 1985 AR b LR m
RAURSTBE R IR G HFAE[T]. AR, 1994, 18 (5) - 576 -
585.

[19] JI% (a4, 0], FRiE R IR LRGP E LS
HEXEBKIRR]. BRI R b4 ,2000,23(1) :93
-100.

[20] #iui. HE VG4 50 a BROK SR & o i AL T].
FEK 4 ,2014,32(5) ;701 - 705.

[21] Torrence C, Compo G P. A practical guide to wavelet analysis[ J].
Bull Amer Meteor Soc, 1998 ,79(1) :61 —78.

[22] Murakami M. Large scale aspects of deep convective activity over
the GATE area[ J|]. Mon Wea Rev, 1979,107:994 - 1013.

(23] F3 R0, B0, 2 S0, 7 R R UIR R R K B AR BRI AR
PrAsfu[J]. RAFH,2003,27(2) :157 - 170.

[24] FF&HMF, 2508, Z50RT , 5. 2006 4F i 72 22 KU 5548 1k O S



54 1) XA :1979—2008 AR 57 4 J5UAR e BRI /K IR SIIR 5 e T HHHAIE 639

PRI HL X AR A R R AR I R [T]. T 54104 ,2015,33 [J]. A5 EREENETE,2011,16(6) :723 - 732.
(4) :555 - 565. (28] RHOMR, PR SR, 1998 4F 5 77 ey it 2 i 1] RUBE AR /K 119
[25] Beki, BOW, B, 45, 77800 AR e 0 3 2 Uit 5 ) 1A TESALHRAHELT]). BB G4 B 2441 ,2000,23 (2) 1 167 -
[J]. F55%4,2015,33(4) :546 - 554. 174.
[26] WA £, JLIL K, 7. 2427 0 IR Pl KUK R & [29] ZEM, ME, BRRER, 55 1981—2000 4F 5 2= 3 5l i i<
HETEBEKKER]T]. THRA4,2015,33(5) :732 -739. PIRAIIR G R L B [ T]. Peff U444, 2012,28(3)
(277 JITER, EALNE AL 25, 2. 75 503 JRUTRUT I K 4 I 28 23 A1 R AE 330 -338.

Statistic Characteristics of Summer Precipitation Low - frequency Oscillation over the
Southeast of the Tibetan Plateau from 1979 to 2008

LIU Wei'?, ZHOU Shunwu®, WANG Meirong”, SHAN Xing*, LIU Xin'

(1. Inner Mongolia Climate Center, Hohhot 010051, China;
2. College of Atmospheric Science, Nanjing University of Information Science & Technology, Nanjing 210044, China)

Abstract : Based on the daily precipitation from 83 weather stations in the Tibetan Plateau and NCEP/NCAR reanalysis daily data with
2.5° x2.5° spatial resolution, the low — frequency oscillation characteristics of summer precipitation over the southeast of the Tibetan
Plateau from 1979 to 2008 were statistically analyzed. Furthermore, the characteristics of summer precipitation low — frequency oscilla-
tion and propagation of low — frequency circulation in typical flood and drought years were emphatically discussed. The results are as
follows: (1) The precipitation in the Tibetan Plateau gradually decreased from southeast to northwest during 1979 —2008, and it was
maximum in the southeast of the Tibetan Plateau. There were two main periods of low — frequency oscillation of summer precipitation in
the southeast of the Tibetan Plateau with 10 —20 d Quasi — biweekly Oscillation (QBWO) and 30 — 60 d Intra — seasonal Oscillation
(1SO) , and the QBWO of summer precipitation was most significant. (2) The low — frequency oscillation of summer precipitation in
flood and drought years over the southeast of Tibetan Plateau was significantly different. The QBWO of summer precipitation was main
type in drought years, while ISO and QBWO were both significant in flood years. Furthermore, the variance contribution of QBWO of
summer precipitation was more significant in drought years, while that of ISO was relatively more significant in flood years over the
southeast of the Tibetan Plateau. (3) The standing wave was the main transmission mode of ISO and QBWO of divergence on 100 hPa
over the southeast of the Tibetan Plateau, secondly it was the propagation from the southeastern Plateau to the eastern mainland. How-
ever, there were also a few oscillation waves propagating from the eastern mainland to the southeastern Plateau. In summary, the south-
eastern Plateau was main source of low — frequency oscillation in summer, but sometimes it was also affected by the external.

Key words: precipitation; low — frequency oscillation; propagation characteristics; southeastern Tibetan Plateau



