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Research on Physical Mechanism of Summer Severe Climatic High
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Abstract: Physical mechanism of summer severe climatic high temperature and drought disasters in Sichuan
and Chongqging area in 2006 are studied by using NCEP data from years 1970 to 2000 and year 2006. Com-
paring thermodynamic experiments with control experiments indicates that sensible heating caused the ob-
vious strengthening of geopotential height and temperature rising of the Tibetan Plateau, and also has
same effects on the Sichuan and Chongqing Area. Then it induced the plateau high to move eastward, and
the subtropical high over the West Pacific to move westward, thus the two highs are strengthened at the
same time. Dynamical analysis finds that the dynamic effect of the Tibetan Plateau is only one of the causes
to bring about the disaster. The abnormal strong descending flow which controls the disaster area is jointly
induced by the subtropical high over the West Pacific, the Tibetan Plateau high and the southward flow
over north of the Tibetan Plateau. It is the sensible heat that plays the first important role to result in the
disaster to sustain over a long period of time.
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of the Tibetan Plateau and its surrounding areas from July 11 to August 31, 2006
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(a) control experiment, (b) sensitivity experiment

X7 A 11 HZE 8 H 31 H 500 hPa & FE Ry
8 i 0 A AR v K 0 4 R e B (IR 3D, i vk ik
535 (I 3a) e Ji AR 08 R i i X B 37 241 7 5860
gpm DA I .500 hPa & & & JE A5 A8 58 5 5w % s 1
FE BRI 50 H CEEL 3b) 8 J5E 2R 350 A Nz b X 2 B 3
AT O L s B AT 5810 gpm LA b s JI

38°N

5860.

| @ — ]
5870
34 \\\\\\\\\#,,Aﬁ\\‘g,//»S870
30
7\\\\\\\\\\“\\\\W4A4ﬁ4’ s870—— |
26 \\\\\\\\\\\\\\\\\‘g 5860‘\§‘\‘\\\\\\\\
22 - 5850
90 98 106 114°E
38°N
&)
585
RV
] 5830
“ ﬂ
26
5840
22
90 98 106 114°E
K3 200647 H 11 HESH3IH

500 hPa @& Ji# 3% (B4 . gpm)
(a) &S (b) B A5
Fig. 3 The 500 hPa height field (unit:gpm)
from July 11 to August 31, 2006
(a) control experiment,

(b) sensitivity experiment

Hby X 1R 25 AR IE A7 AE 5840 2R 5850 £k L {H 5870 £
564 R 55850 £ Bt 45 /0N 1T HL v Ji S HL 4R Gl
b DX s A e 2 A AR A5 Ll AR B o e P U
PR A0 & B o A A 25 I, 3R R G 1 1 10
T JE K1 i Hb X 500 hPa i B3 ¥ A i K.
L D b B A A S B O B 2 A AR Y
A 0 (G . XF R 2 FEL 3 & B, 78 8 1l ik
5 500 hPa @ {7 # X 5 b 17 5 i X % Ry Al 4
T XY SE ) 5 500 hPa w5 R XY A8 1] — 2 7 4
SR I b TR R B R O R AN B
F O B TSR 0 v B 3 B R — e R AR L T
SR X Fh OC R I iR TAR K I/ER

Y U YRR B ) 4 L AR S o
TR I 5 A R G ) 22 (T (IR 4D L el A 4
A DL 7 25 ol A B 8 D B L1 b DX b T
T BE 7 4 WYk a 58 e D R S b TR IR BE R AR 4~ 6
K, S5 R A 30 W 88 T 3k 7 K5 1] iy il XA 548 e T 9
FEAR 2 1~3 K f5 KRR I B2 3k 4 K& 4a) , 500
hPa 5 B 76 2 UG L5 B AR R AIG m Jt
X K ZFEARFE 20 gpm LU b, I ZFEKT 55 gpm, )|
T XA REAIR T 29 20~30 gpm (& 4b) , fix K 7] ik
35 gpm, H ¢ mg A b 38 v 108 B 5 SR 1Y 3 98
P, X T4 R WY B R A A TR R
SIAERF R K . B UL AT L, 2006 4F 5 Z, 5 JE A
J1 i M X 25 B RE FH X G b T R R R A I
(1R 52 W) 2 S 5 1Y) PRI e D 22 B R L S 3
2SR Z KB 305 T 500 hPa =
7)1 b DX pR T oo I 28 AORE iy 38 — BT, — 3%



WRTIE 4 25 . 2006 47 B2 )1 il X e 5 U i 9 BRAIL A6 0F

89

PEREIF . I AE 7S 700 hPa R B34 75 T 500
hPa 508 5 . th W 7 457 4 07 75 1 2006 4F 5 7
L BR 500 hPa 7 1 50 3 4 1) 190 56 M5
AR AR WS % R 5 500 hPa 75
85 45 00 T 5 55 LB R 0 R 4 AR B 9 S5 1 K

38°N

34

30

26

22

106

114°E

PR RO BUR S A YA e LR . A ISR
I B 500 hPa i BE 377 6 i Al 3 Al ey J A1 3 7%
I35 » R Il g T R R I 2 A o DA T 5 501 i 3 X

AR v R KA 2D

106

98

90 114°E

B4 AR S it 0 22 1 T CREURRAR 3 - 1 R 3D
Ca) Hb T L JE (37 . KD 5 (b) 500 hPa & ¥ 3 (347 : gpm)

Fig. 4 Difference field of subtractting control experiment {rom sensitivity experiment

(a) surface temperature (unit:K), (b) 500 hPa height field (unit:gpm)

i L E g3 M 2k B i D e R At DX R
58T T HR O R AUER R Y A R T AR R AT TR
e IR Pl g TS O 5 o PG A - 3 R A G A )1
Mo IX b2 T8 B TR Y R T AR 48 O 2 X gt R
ST ARNE A MR RN AR . R AR
2 < 1 3t X SO 1 P i A A A T g A
PRI B AE 1~3 K 2247 » 1 2% b X [] 399 °F- 24
A SE BRI T 2~ 4 KL A i R R 0 S B
B4 e 3k FE 70 U8 WY R PRORE R BRI 4 5 )1
Mo R R AT RE s T B AR .

35°N

30

25

90 95

Kl 5

100°E

35°

30

25

2006 4F- 5 90 i SR 3 o S BE O I (B0 .10 hPa -

2 BEH

A EES AT

5 0 2006 4% 7.8 H B B2 T 401 1L i
BT UL, 7 J e B3 # AT JZ2 500 hPa H1 700 hPa | F
ST R AR A 55, R 7R R B R 700
hPa | 40 3t B et 5 - Fe K BE P71 35 — 0. 01 X107
hPa s ' & 8 H7EE I ILFHE 500 hPa F1 700 hPa
b TR A A [ 40 O i ) DS A B AR

N

2.1

85 95 100°E

sh

(a)7 A 5(b)8 H (524 500 hPa T B BE i -, fE £k Jy 700 hPa T B i F 1 57

Fig. 5

Vertical velocity anomaly of the Tibetan Plateau (unit:10 % hPa « s ') in 2006

(a) July, (b)August (solid lines represent 500 hPa vertical velocity anomaly,

dashed lines represent 700 hPa vertical velocity anomaly)



L
90 L

% % 36 %

% KIE 700 hPa i35 —0. 02X 10" % hPa + s~ ',500
hPa &z KEE 15 —0.01X10 % hPa« s ', HAeH X
EARTA RS AE 7 A A BTG .

AR ER OE 22 5 F S o SR AR LR b R
EFE ARG — #4536 A B A6 i 7 R 200
DXAE AP D8R 30, — 3840 | e SR AR AL R L R
T 25 by P3P 1] g 1B 3t DX R O 1
M X AL T2 B UL TE B 5 R TS 2 ) i
Hb T S SO R i DX AR5 R K R A R B
s 5 EARRSEA P BN IX 7 A2
8 A Zhb T om B R T UU I A H b

] 6 ke Jit AR T S HC A b IX. i 7 3% B - O3
fildl . A7 11 B2 8 3 31 H 781 i
DRI 25 A7 DAy 5 R b B S At R 9 I B R X

35°N

500 hPa g KFEFE{E 5 0. 01 X102 hPa « s~ ';700
hPa S 1E B X ) 1 477 € i3 5 850 hPa 4k 25 [n] B fif
B, HIFERE 03k 0.025X1072 hPa » s7 !, FiL
AT XY d A e S AR A R i A X E A, HL
W 7o 1) o AV BT 1 g R R B R L X R
A DA B Y A DU b 2 T LR I A AR AT — 2
2550 HE B LLAE 0 I 5 R R 22 B g X A Bl Y
5 0 40 AT 1 e JE e A T DA i 0 )1
Mo X B2 U W R AT BEAE 8 H M W R T
AN S IR S s 1 T U . BARAR IR F A
o S SR BRI R T AN AR T A B R
YU - 2 55 A R IR 7E . A4 s e i R it
R SR R B 7 BR T R S O Bl
PER Ak oAb 2 7

—(a)

31

(c)

—0.02—

0.01
0.015
0.0;

29

27

33>
8

3

0.0
1

0.01
02 106

0.015

0.01 \
0.015
0.005
0
0.01

0.02 @
0.015
0.01

9

6 2006 4F 7 J3 11 HZ 8 JI 31 H Iy X 16 B 3 B BE V- (B2 .10 2 hPa« s ')

110°E 98

102 106

110°E 98

(a)500 hPa; (b)700 hPa; (¢)850 hPa

Fig. 6 Vertical velocity anomaly of Sichuan-Chongqing area from
July 11 to August 31, 2006 (unit:10 * hPa+ s ')
(a) 500 hPa, (b) 700 hPa, (c¢) 850 hPa

102

106

110°E

2.2 FHAERSH

WA [ e} ] B0 3 Bz SR B0 BTk & L i
7R 8 A A LR b TRl B AT B i L )1
i DX B S R DO s 1 CIEL S i gtk S 1)
2 H DX B — i L e R P B A R T L R Bl
14 TS 18 00 5 AR AR o DA P R R g 1 T i 94 e TR
JEH R TR 2R G Bh 25 RS 3l 4% o R 1 i X b
2= R I i b DX 1 R DA S P KT
TR R e RO Rl v T 4 0 o A O e 9 R
JECAE A0 AE o R A9 00 7 T e ) ey T 52 3 e R
) 2 B R 0T B9 b S5 I DT T 5
I 6 AT DL 113 3t X b 2= A AR R T IO
K EIRXTER A ST AR AN AT . i B A SE T )

e A % S 30 1) )1y M DX 7R S AR R RRE 1 R 1 2
G5 X2 G5 ) T 24 X T Bl 0 R IR 4 AR Al
PR TR A T UZ S i a2 SRR
[N R e S o (5§ I ARV T W o ST B R 3
Mo X e i T R R AR S 4E R Y

YT BRI AR R 20 b © 45 B TR
XU il R Ry A AR Y 208 RN #
20U 3 DX RGN T 1~ 3 K1 i X5
PREGEAE 2~4 K)o ghdh, 4% 725 R 8l )
SRR PEAT WF ST A 45 R R B L ) 530 T Bl L 3t
T 58 38 i 2l 1 RUBE R AR 22 BV R A JH Ay RO W
KT HIEAE R REE . Ak R T i iy JL IR A 3
Xt 2l 3 A T B i A SO0 AS A — 28 S A S
.



&
&

WRTIE 4 25 . 2006 47 B2 )1 il X e 5 U i 9 BRAIL A6 0F 91

3 45 B

Wk Lh BT A8 B LU 458

(1) A T A %o v D 60 )11 3 e, DX 8 37 0
T AR b 1 52 e 2 W 3 . B R L
TN R PUEHGE B E LR X 500 hPa & ik
REAIG v B IX R Z R AIG 20 gpm LA b i ZFRAR T
55 gpm JI] iy H X A& AR AR T 20~25 gpm, f 2 [%
KT 35 gpm, B W IR FA G 5 A R T 155 BE 3 19 1 5
T v B v 0 1) 8 i A R A el B S 1 5 R VS R
e =N NI (NG e TR W (1 R= P L0 2 B
e e i R b TR BE R A 4~ 6 K, e KR IR
FERT IR 7 K )1 iy Hb DX T I B R AR 29 O 1~3 K, i
KRR B2 55 4 K 1 1] H X ] 9 5P 2 A< 52 bR
BAEAE 2~4 K, JEAAT 24 1l A 3R 3 i A ok 4 3 )1
TR S O

(2) XF )1 Hb DX & 5 96 = it ) 3 g 4 T
ANJEME— 1. 2006 4% B, T 9 0 I S 3 AN
5, HA 8 A ZEACEB M X _E T3z Bl et 5 5 1 1] i Hb
X b2 U 78 H RS O i 5 [ 153 % g 1|
by DX A — PG T A R R AF B PG PP R i R OK B
e P Jn g, 5 PRI 1] 3 M X | 2 S i i s ) R TR
T2 F R JEE 1) 1R 2R G 36 T U A R R e D
AL R AR R DU A IF IR . RS A R
U AR T s R T R R R R R R

(3) 7o JiL B LA 3 Hb DX 1 #48  /E T X K i
AR g ity N O S NN NUEE N DS i
Hby )22 25 SR ARG EE AR AT 0 IR i s DX 1 Jek
O HRRT 21 Hby 3 T R S R A STk e L T
Bl SV 5 2 S 0 O 98 6 e T T 5 R A0 4 5 4
SR — A TR .

2006 4F 5 7 g I 110 SR R AR A 55 o HL vy DL T
12 2y i 358 19 AN T oo Dl JEE ) T s AR A A T
TR B R TR i K T T JZ B B S TR B O
19 114 10 2 DT i 2 o JBE 57 1A 46 s RN 5 5 L e Dt

TR SR AL BEAE 8 A 43 iYL a8 b XL AR 2
T A D559 XL v A A P Bl 1 O Y R
K AT 8 25 i TR A A A T 2 B DK 7 G e T £ )
WG B2 B E b A RN 7 X —AERR
BRI L

2%k

[1] FHR.URIE”.FREEQERM ., ILREK D08
KRELT]. K% ,2006,32(11) 124,

(2] wRi&. KK A M. 2006 48 1] 3 H X & iR+ 52 R
B 4y B [T ], S 5 BB 98,2007, 12(3) 1 464-474.

[3] BVF&, TL5E, Pha e, 5. 2008/2009 4E K4 30 H A4 3 ™
FEAHLI]. K %,2009,35(4) :3-10.

(4] M, /N, B 1A, 2006 b2k kS50 3 & 4 o (8 5 i
SwmEmI]. K4, 2007,33(4); 102-107.

(5] XM A7 76 . FEIF 4. 2006 4F 11T O% 55 1) 399 35 3 4 Rl K 9505
SR AE AT ]. K4 .2009,35(8) :28-33.

(6] YEMS, ¥ 5%, 80K, 45, 2006 4 )11 ¥y P9Ik Q5 B W 3 B 4 AT
[J]. 5%:.,2007,33(4) :53-57.

[7] Apjuts. @i, 2006 4F 5 2= I e il T 540 pr ) ). <A 22 4k
WFFEHER . 2007,3(3): 149-153.

[8] Brmm4e ., JH 2, 4 dt i, 4. 2006 45 5 2= J1] i b X i T 2 R
AT L] A28 04 . 2009, (1) : 8-31.

[9] Flohn H. Contributions to a meteorology of the Tibetan high-
lands[J]. Atmos Sci, 1968,130:102-122.

(100 ESTUPH. 75 5 B RO 5 8 B AE B L 5 K V0 b R i X
BRI AR KER.2001,21(2) :147-153.

[11] AEHMREE B0, A5 4k nt, 45, 75 760 JBUt 17 JE B4 53 o X b2k Rk
AR R A SRR s ). AR S BRI 5T, 2003, 8
(1) :60-70.

(121 oA, 52205, AT IRBL 5 0 )1 43 s ek r ik &= L.
BSR4 ,1999,18(2) :162-170.

[13] ERIEZE . RGESC RV . 7 s I B Ja) 18] 4l X i) °F 34 3 B 3%
WARRIELT]. RSB, 2001,25(4) :444-453,

(141 JAIR. 50 R R ma 3 v RO R R EALH PR (D] 3 st <
S BE 2 IR 3C. 2005, 1-19.

(151 M0 AF . £ ¥, 2006 4R VRN A 5 8 e AF B B R 43 #r [C .
CRAHIE—2006 R FHERABMBEARHZHITS)&
B 4 2006 115-118.

[16] ZR¥CLHR MREREG . HHIC, & RAFEFREA EIM]. st
R AL . 1992:683-689.

[17] N RO CZE 25 78 m) A 8. KA HOR M. db - 1975

595,1158.
(181 2. 7 i I sh S AR A LML ot AR At . 2002
124-125.



