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Fig.1 Geographical position of the radiosonde stations( O and A indicate the stations over the Tibetan

Plateau and the plain area,respectively.The two rectangular frames denote the area of the Plateau

stations and the plain stations.The shadings denote the topography surpassing 3 km)
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Table 1 Monthly deviation of multi-year mean tropical tropo-

pause pressure between reanalysis data and

radiosonde data over the Tibetan Plateau and plain re-
gions during 1979—2014

o JE il X F 5 X

A BIAS/ RMSE/ MRE/ BIAS/ RMSE/ MRE/

hPa hPa % hPa hPa %
1 8.03 8.88 7.92 8.26 8.56 7.94
2 5.97 7.07 6.22 7.02 7.51 6.91
3 6.34 7.30 6.48 6.34 6. 68 6.30
4 4.22 5.19 4.58 3.94 4.53 3.96
5 2.61 3.15 2.82 2.93 3.27 3.05
6 3.61 3.74 3.77 3.35 3.50 3.31
7 3.95 4.08 4.06 3.37 3.51 3.27
8 4.76 4.85 4.79 3.39 3.73 3.47
9 5.95 6. 06 5.85 5.12 5.25 4.92
10 6.34 6. 49 6. 00 6.26 6. 40 5.95
11 8.22 8.57 7.73 8.18 8.38 7.67
12 8.36 9.13 7.99 8.33 8.67 7.91

I 5.70 6.21 5.69 5.56 5.83 5.39
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Table 2 Monthly correlation coefficients of the tropical tropo-
pause pressure between the reanalysis data and radio-
sonde data over the Tibetan Plateau and plain regions

during 1979—2014
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Fig.2

Monthly variations of (a)multi-year mean tropical tropopause pressure over the Tibetan Plateau and non-plateau regions,

where the dark bar indicates the Tibetan Plateau,and the gray bar indicates non-plateau regions and (b) their differences

(unit;hPa)
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Fig.3 Interannual variations of the tropical tropopause pressure over the Tibetan Plateau and non-plateau regions in ( a) winter,

(b)spring, (c¢)summer,and (d)autumn during 1979—2014.The black ( gray) line indicates the tropical tropopause pres-

sure over the Tibetan Plateau ( non-plateau regions) (unit;hPa) jthe black (gray) dashed line indicates multi-year mean

value of the tropical tropopause over the Tibetan Plateau ( non-plateau regions) (unit;hPa) ;the black and gray straight

lines indicate the linear trends of the tropical tropopause over the Tibetan Plateau and non-plateau regions, respectively ( u-

nit; hPa/( 10 a));and R denotes the correlation coefficients of the tropical tropopause pressure between the Tibetan

Plateau and non-plateau regions
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Fig.4

Longitude-time cross-sections of (a) the tropical tropopause pressure (unit:hPa) ; (b)the mean temperature in the upper

troposphere (unit;K) ;and (c)the mean temperature in the lower stratosphere (unit;K) during 1979—2014 averaged; and

(d) altitude (unit;km) along the Tibetan Plateau latitude (27.5°—40°N averaged)
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Fig.5 Monthly variations of multi-year averaged mean temperature in (a) the upper troposphere and ( b) the lower stratosphere o-
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Table 3 The linear trends of monthly tropical pressure (p) ,mean temperature in the upper troposphere (7,) and mean temperature

in the lower stratosphere (T,) ,as well as the correlation coefficients between T,(7,) and p over the Tibetan Plateau and

non-plateau regions during 1979—2014

[ e m R X
Z= p %/ T, i@/ T, fa¥/ p %/ T, #a¥/ T, fa¥/ ®
hPa - (10a)™" K- (10a)"' K- (10a)™ hPa - (10a)™" K- (10 a)~! K- (10a)™ "

R 2 -2.87% 0.35% -0.63Y  -0.63% 0.81% -1.63% 0.18% -0.40Y  -0.43% 0. 84%
HZE -2.28% 0.24" -0.69”  -0.58% 0.78Y -1.49% 0.17% -0.50"  -0.33" 0. 68V
e -1.06" 0.30% -0.45Y  -0.41% 0. 82% -0.90" 0. 14" -0.52Y  -0.32% 0.71%
k= -0.86" 0.20" -0.71Y  -0.30" 0.79% -0.78" 0.16" -0.48Y  -0.25" 0.61%
AESE 1 -1.77% 0.28% -0.62%  -0.48% 0. 80% -1.20% 0.16% -0.47Y  -0.33% 0.71%

1) FRRTE L 0. 05 5 B2 MY 2 35 M AR 9 52) 7Rl 0. 01 5 82 10 S8 35 PR A 36 5 R R R 23 ) 27 4l X O J2 T (p) 5 X B

ERPERREE (T B3R T #8045

666

C(T,) A OG R HLG3) FOR A C RBGE T 0. 01 5 B i 2 3 MEAG 50



SRR, 45 < 75 78 g D 5 () 445 8 At DX G S 9 2 TS0 8 B R AT A Ll A w &
236 240
a b
234
238
= X
w232 e
m &
236
POT Reoss SRy
= fef J X 47035 K/(10 a) LI A R 10.24 KU(10
TER B A R0.18 K10 ) R=0.64 et S |
228 1 1 1 1 1 1 1 234 1 1 1 1 1
250 242
248
240
i i
5246 B
g z
—A= A= - 238
244 —0.89
5 X AR 3445030 K/(10 a) R=0. B XA AR 5020 K/(10 )
A )5 X AR 3R 0.14 K/(10 a) A )5 X AR # R 0.16 K/(10 a)
42 1980 1985 1990 1995 2000 2005 2010 2361980 1985 1990 1995 2000 2005 2010
Gy Gy
Bl 6 1979—2014 4F & R AL S R X 4 (a) & (b) JE (c) Bk (d) U2 X3 )2 1 25008 52 i 4F bR A8 4k (28 K 60 55 2k 43 ) R

Fig.6

o TR A i R XN VA2 T R B, B K PR OB R R 43 ) e e TR AR e R XX VR 2 ST R BE Y 2 AR T, A
K 3 OB 2R3 0 237 i it AR ey T D0k 30 J25 7 2473 8 A R PR A Al R e, B K/ (10 a) 5 R 3R i et 5 Al e Jt DX XS
T2 - 4 BE B AH O R E0)

Interannual variations of the mean temperature in the upper troposphere over the Tibetan Plateau and non-plateau regions in
(a)winter, (b) spring, (¢) summer,and (d)autumn during 1979—2014 ;the black ( gray) line indicates the mean temper-
ature in the upper troposphere over the Tibetan Plateau ( non-plateau regions) (unit:K) ;the black ( gray) dashed line in-
dicates multi-year mean value of the mean temperature in the upper troposphere over the Tibetan Plateau ( non-plateau re-
gions) (unit:K) ;the black and gray straight lines indicate the linear trends of the mean temperature in the upper tropo-

sphere over the Tibetan Plateau and non-plateau regions,respectively (unit; K/ (10 a) ) ;and R denotes correlation coeffi-

cients of the mean temperature in the upper troposphere between the Tibetan Plateau and non-plateau regions
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Fig.7

Interannual variations of the mean temperature in the lower stratosphere over the Tibetan Plateau and non-plateau regions

in (a)winter, (b) spring, (¢)summer,and (d)autumn during 1979—2014 ;the black ( gray) line indicates the mean tem-

perature in the lower stratosphere over the Tibetan Plateau (non-plateau regions) (unit:K) ;the black ( gray) dashed line

indicates multi-year mean value of the mean temperature in the lower stratosphere over the Tibetan Plateau ( non-plateau

regions) (unit:K) ;the black and gray straight lines indicate the linear trends of the mean temperature in the lower strato-

sphere over the Tibetan Plateau and non-plateau regions,respectively (unit;K/(10 a) ) ;and R denotes correlation coeffi-

cients of the mean temperature in the lower stratosphere between the Tibetan Plateau and non-plateau regions
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Fig.8 Monthly correlation coefficients between the tropical tropopause pressure and the temperature over the Tibetan Plateau de-
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and 0. 01 significance levels are shown,respectively )
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Comparison on variation features of the tropical tropopause pressure over
the Tibetan Plateau and the other regions in the same latitudes
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In this study,based on the daily temperature dataset from ERA-Interim analysis during 1979—2014 ,and ac-
cording to the temperature lapse rate interpolation method, the tropopause pressure over the Tibetan Plateau and
other regions in the same latitudes are calculated.First,the seasonal variation and long-term trends of the tropical
tropopause pressure over the Tibetan Plateau,in comparison to those over other regions in the same latitudes, are
discussed.Next, the relationships between the tropical tropopause pressure and upper air temperature are prelimina-
ry addressed.The results of the study are as follows:1)In terms of seasonal change, with the exceptions of De-
cember and January , the tropical tropopause pressure over the Tibetan Plateau is lower than that over other regions
in the same latitudes in each month.In addition, compared with other regions in the same latitudes, the single
structure of the tropical tropopause pressure, mean temperature in the upper troposphere,and mean temperature in
the lower stratosphere over the Tibetan Plateau are shown to be more distinct.2) The tropical tropopause pressure
the Tibetan Plateau and other regions in the same latitudes display a close relation with the upper air temperature,
i.e.when the mean temperature in the upper troposphere (in the lower stratosphere) increases ( decreases) ,the
tropical tropopause pressure decreases.Furthermore, the tropical tropopause pressure the Tibetan Plateau is more
closely linked with the mean temperature in the upper troposphere than that over other regions in the same lati-
tudes.3) From 1979 to 2014, both the tropical tropopause pressure of the Tibetan Plateau and non-plateau regions
decreased with time during each month, especially in spring and winter. Meanwhile ,compared with the other re-
gions in the same latitudes,the upward (downward) trends of the mean temperature in the upper (lower) tropo-
sphere of the Tibetan Plateau were faster all year round, which led to a more rapid tropical tropopause pressure

decline on the Tibetan Plateau.
Tibetan Plateau ;the tropical tropopause;pressure ;seasonal variation ;trends
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