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Abstract Based on NCEP/DOE (National Centers for Environmental Prediction/Department of Energy) reanalysis data
of surface sensible heat and latent heat fluxes on the Tibetan Plateau (TP) and datasets of the Tibetan Plateau Vortex (TPV)
recognized from MICAPS (Meteorological Information Comprehensive Analysis and Process System) weather maps, this
paper studies the near 30-year (1981-2010) climatological characteristics of surface heating and generating frequency of
TPVs over the TP in summer, and analyzes the temporal correlation between the TP surface heating and the TPV statistics
and its physical cause. The following results are obtained: The climatic average of TP surface sensible heat fluxes in
summer is 58 W m 2, showing an overall weak decreasing trend in the near 30-year period. An increasing trend is
apparent in the early 1980s and most of the first decade of the 21st century, but a fluctuating decline between. Surface
heating shows a quasi-three-year periodic oscillation, and an abrupt climate change starts around 1996. The climatic
average of surface latent heat fluxes in summer is 62 W m 2, showing fluctuating changes accompanied by an increasing
trend over the near 30-year period. The surface latent heat shows a quasi-four-year periodic oscillation, with an abrupt
increase beginning around 2004. The climatic average of the surface heat source in summer is 120 W m2; sensible heat
and latent heat on the ground contributes the same to the surface heat source over the TP in summer. The surface heat
source shows a modest weakening trend overall, with a strong phase between the 1990s and 1980s, an obvious weak
phase in the first six years of the 21st century, and then becomes strong again. The surface heat source shows a three-year
periodic oscillation and an abrupt change from strong to weak around 1997. Based on identification using the MICAPS
weather maps, the linear frequency of summer TPVs over the near 30-year period showed a certain degree of decline,
with a higher frequency mainly concentrated in the 1980s to 1990s. The generating frequency of TPVs shows a 7-year
periodic oscillation, and features an abrupt change around 1998. The generating frequency of TPVs over the same period
is highly positively correlated to sensible heat but weakly negatively correlated to latent heat, but compared with the
surface heat source over the TP, is still a significant positive correlation. On the climate scale, therefore, stronger periods
of TP surface heating, especially surface sensible heating, correspond to the favorable formation of TPVs. From the
perspective of the temporal correlation of climate statistics, this study reveals important impacts of the TP surface heating
on promoting TPVs and convective activity.

Keywords Land-atmosphere interaction, Tibetan Plateau, Vortex, Surface heating, Climatic characteristics
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VEFH, e D i DX 5 2 1 O BH % S 4 b 3% DA 2 1)
T, AR TR R 52 3 5K 1) B T 0 FA
TER, MIMBEE T s R = R R ) 2
fittho T 7R e JELAERI0 1 A2 7 e B I R R (1 A
TEAAE T AR

XK I R S0 P (R BB T 38 7 2E T M T J%
Moy FAE IR 5, PR b AR AR T AR
L, IR, KRR, SRADY
oS, R LTy, ART SRR AR
gt; A0 LTSS Ao AR P A B, A
AN AACE 22 A J, Wb i AR IO (1) 5
JFAR I KN 2 & — Pk R &4 (Liu and Li,
20070, FURIRAE H LR IAG I T CBPUL4ERIY
7, 1992 A ERAE, 1996) BRASH] T (Dell'osso and
Chen, 1986) =y J5Uim A 2B K FE IR AN [R] W ki o
Shen etal. (1986) [IHFFTHARH, Hbf ALY 2
rh BT R R BE R R BN IRME IEAE S 24 /NI
— AN e k2 O v IR LA R B R .
S 3K Fofr o}t T A FH A 200 22 S 1) D DR AT i 5
[ L R TR S S | P M 2 = LA ]
JRAINA AR SRR G, IR 5 e K O Y.
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WA, ST TR (R A s (HE s AR C1) 525 vy Jst My T8 34 1) U Bl 58

O SR Lol B A3, b BN AR 2 4
R R (FEPEE, 2002). 5551, 7EK
WA TR A S By, i & IR FHIRANE], IFH
5% K R B I RIE R R A K CRESE
S, 20120 EAEAUE RORE L, M RO i AR
WA BCEAE FIEIETTER, XK 5 HHoRmiE 30
AR B 2 e SR I A s A b i A B R
IEAHSR B Geit 45 v AR BESE .

e IR AR U I AR kBt rh, A IR
M S E A, (BRI REE, 1996). £k
6 A2 W TG HI T 28 R R TN, G o R s i e
AIRSS, i BH Hb 0 PG R I R SR — AR
H ORFTFEE%, 2012), Sugimoto and Ueno (2010)
45 H VG 8 v DA i 2R A% 1) b 11 6 O Y ) 1) v i
REJE AEXRAR E S A N5 S 0K
R RS HIIMESE (20150 A HBT 28K
T TT AN Rl R I #)AE FOR R A R A
s B R TR E ORI E T, AR
RAMKAER IR GRER, TBRCE R TRk oK
SR 22 S (172 AT R0 K (3B b w1 L8 e | N
B AR Gt il e B 2R R R G i A=
oo REARRIEMLL (2010) 145 IR W v 5t
AR5 A IR AR 2 i 2R AU ) PG sy Jist 2R 000 % 1)
) )mETHER R, RO AT R B OR
R R AR G Kk, AMEEL#RER 5 5=
25 e R ARG AE BB 5 () S T 9 A 5 ARORH DG 1)
SE, RIAER RGN DGR b, b i 4 v B i
BIA AR ARG, T — R 5 T IR 1)
ARG, 3K B ST A K D R e AT N [ IS K
R JE AL (Lietal, 1991), HEATE, B
ey JEUAIG I A OIS ) 3 T AR A R S b
HAEMKI e, HE— RS 1w st i hn #oek
mERIR S 2R m R R SR RAEE K (Li et al.,
2008; Sugimoto and Ueno, 2010) [{]F Z .

6 it5itie

ARSI T30 30 A RTT K ey Ji S = [T A
b TS AT b T AU L% v DA 30 A R I S
AR, AT 1 e L T R g e S 0 A A

A A AT AN R A I BN o 3R A5
FUE R

Wom >, 3T 30 4 IR AR RS N S
7E 1980 SEARYIHHRIA A 2R 10 45 (1 AR 7 i B Hb
[l SRty N b (e Sl 1 5 "=, ) B vl N -
A YE 3 45, E 7 E 0 ERI R IIRE . 1996
T LR INE A FEAE R

(2 B 2= 5 J5U () i T v A S E D 62
Wm 2, {30 4R PSS S, X
T A RAS A T 2004 4ERTG . Y4, &R
Hi R PRV 4 5L HE 9 I IR IS W

(3) 5 2=y Jt B i A ) SR AR 120
Wom %, G e T JE bt 5 9 A onl M T B ) T
BRAF o B TR AR A SR P AN K R o5 a4, I
1 1980 4FARE] 1990 AR, 21 tHZLHT 6 4FAb
THH RS9 IRAS, Bl S A M n e . b [ PR
P (1) = 5 M T AR ], AR Fr . AR AR AL
FREWIE, A8 1997 fERY Ja K A2 T HomEL 59 1K 548 o

(4) IT 30 A5 2= my S A0 1 AR Al R 4 5
IR — 8 B P 2 1k k> B #y, 47 Br A8 A0 IR B
b, AR R A B2 AR R AE 1980 AEARE] 1990 AR
S RIS AR O 1990 AEAR IR 98
DERBRAT 1998 4EHT o, Jf Bk 7 45, #E 13 4
JAIRG IS W35

(5) B2 ey Je R0 A A 5 [ 50 ) v Dt e
SR S BEIEAROC, 5 R T Hb T v P R — e R
(1) SRR DG, H 5 (] 3 i AR AT S A 2 1) I A
Ko PRIAE SRR by Dt i A AR A e 1)
b AT 2R IS, O o v SR R 2 . X
MNGETE L UE SE T b T 0B FE O Ak A e R
W) A i JEUR L B ) A

5 e T UL T (R 72, AN S e Jir b T At i
T NCEP/DOE  Hl [fr] /% H4 18 5t R b 177 7 FA I8 5 [17) 7
BT BORHS R, e SR A A SOSUEIR) I T 4714,
FEARYE MICPAS KA TRBIE G4 R,
B0 5 H A TR s U T R A IR R
AR 5 JEUAR i TR 1R & SR AT X LU ATV o 9 HL
i JEUINAAE T 5 e AR i A2 e A= R T
[AH SR B e B R 2 WP . 4, Ak
B 6 1 S o i VG 58 P -t T EAGRIT R 3508 P b T 5
O RS Ui R G R JE #8 A 52 (Sugimoto
and Ueno, 2010), [ iy JE b i hn 5 v TR AR a4
FRATUES I 25 ) A G DA B 5 ot 1) A 5% ) 38 7 4+
I AR TT J gt — 20 B RS
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