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Tab. 2 The decadal change of annual, seasonal temperature anomaly
at 02:00, 08:00, 14:00 and 20:00 BJT over Tibet in 1981-2010

B B 02/ 08 i} 141 2015}
1981-1990 -05 -0.5 -0.6 -0.4
&Z8 1991-2000 -0.4 -0.3 -0.6 -0.6
2001-2010 0.9 0.8 1.2 1.0
1981-1990 -05 -0.5 -0.6 -0.5
#£Z 1991-2000 0.1 0.0 0.1 0.1
2001-2010 0.4 0.5 05 0.4
1981-1990  -0.2 -0.4 -0.1 0.0
H7&  1991-2000 -0.1 -0.1 -0.2 -0.2
2001-2010 0.3 0.5 0.3 0.2
1981-1990 -0.4 -0.5 0.4 -0.3
FkZ=  1991-2000 0.0 0.1 -0.1 0.0
2001-2010 0.4 0.4 0.5 0.4
1981-1990 -0.4 -0.5 0.4 -0.3
4E 1991-2000 -0.1 -0.1 -0.2 -0.2
2001-2010 05 0.6 0.6 0.5
3 1981-2014 £ E . EEXKEBENRTER

Tab. 3 Abrupt year of annual and seasonal temperature anomaly
at 02:00, 08:00, 14:00 and 20:00 BJT over Tibet in 1981-2014
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Fig. 4 Spatial distribution of the maximum warming rate of annual air
temperature at times over Tibet during 1981-2014
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Tab. 4 Correlation coefficients between linear trend of
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LA SR EECRAHY], SRS 008 -000 006 0.07
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LR RN 1°N, IR THE 8 e oe oe o

ZE -0.46"  -0.27 043"  -0.62
0.04~0.11 °C/10a, LA O08H}#H Kk (& 6a); P 0.14 0.07 0.27 0.21
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Tab.5 Correlation coefficients between seasonal temperature at 02:00, 08:00, 14:00 and
20:00 BJT in Tibet and some circulation indices
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FHOMU Teuew smprss ﬂﬁgﬂ %ﬁﬁgiﬁﬁﬁﬁﬁ e few  URARB
H H
02 15 -0.07 -0.31 -0.02 -0.09 0.22 0.09 0.38" 0.42 0.24
08 15 -0.06 -0.34" -0.01 -0.08 0.21 0.10 0.38" 0.41" 0.23
p & 14 5 -0.10 -0.23 -0.04 -0.14 0.24 0.09 0.36" 0.44" 0.26
205 -0.15 -0.22 0.03 -0.07 0.33 0.01 0.42 0.49™ 0.32
R&3] -0.10 -0.28 -0.01 -0.10 0.26 0.08 0.39" 0.46™ 0.27
025, 0.03 -0.06 -0.05 0.01 0.03 0.07 0.26 0.66™ 0.41°
08 5, -0.04 -0.11 -0.07 -0.04 0.10 0.10 0.19 0.68™ 0.50™
HZ 14 45 0.06 -0.02 -0.06 -0.01 0.05 0.08 0.20 0.66™ 0.44~
20 5 0.08 0.02 -0.05 0.01 0.01 0.05 0.25 0.65™ 0.39
SE5 0.04 -0.04 -0.06 -0.01 0.05 0.08 0.23 0.68™ 0.44"
02 15 -0.30 -0.40" 0.34 0.37 0.09 -0.42" 0.22 0.17 -0.01
08 & -0.42" -0.47" 0.25 0.27 0.23 -0.33 0.26 0.19 0.01
RS 14 45 -0.07 -0.15 0.29 0.32 0.00 -0.37" 0.06 0.07 -0.05
20 5, 0.02 -0.07 0.32 0.35 -0.11 -0.36" 0.03 0.07 -0.02
Sy -0.21 -0.30 0.33 0.36 0.05 -0.41" 0.15 0.13 -0.02
025 -0.30 -0.09 0.19 0.15 0.19 -0.12 0.10 0.53" 0.40"
08 5, -0.33 0.02 0.16 0.11 0.25 -0.08 0.16 0.65™ 0.53"
k2 14 5, -0.13 -0.13 0.14 0.13 0.19 -0.02 0.00 0.33" 0.19
20 5 -0.18 -0.09 0.18 0.16 0.15 -0.12 0.02 0.39" 0.27
Sy -0.25 -0.08 0.18 0.15 0.21 -0.09 0.07 0.51" 0.37

e *: P<0.05; **. P<0.01; ***. P<0.001,
:,:\ N )
5 Z5ieSitie

(1) ZKPHGRS HASLA MR, PG R — B 7E 14-15 i B i B, H G
e B AR . TS A I 22, PO A KRl sk T M SR 16-17 B H B
i, H AT 07-00 Bt BB IR AE o PR e A 43 A7 78 i s vk AR AR fE e B 16-17 P LA 5
IR, RN H s SR AR LR, S5 Hau A shuh SR E N RERHME R
R, BTy I (R ETER (A AR S 2k T AR R M o

(2) 1981-2014 4F- VY U 245 BF R R R — B THEka#, THE %R 0.14~0.80 <C/
10a, PIAZETHRECH B, HkEHES, BMEMY, FELrhRd, BREZ 081 FHE
RSN, HAth =Z=LL 14 W THE R R . 25 4R IR SR K THE R 4 0.36~0.94 C/
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10a (P < 0.001), HA 329%[K)uli 5 H B AE 08 B}, T EA0AaAE B AR T . Bl B3l X LA M HR
i, Hrpe . HeEAER, Rl SR T BT 1416

(3) PiE . MERKTRHERFESAEA L, B RT LR, AFRAR
FhR e R X e B VAR A A X, B IR T iR e R X s o T i 46 %

(4) MAOAEAEARBRASAL RN BE kA, 20 tH40 80 4F A 78 i U 25 FI4F 4% i Sl N
TR, 21 2wl Ry 10 R4 IF IR SR — AR U0 A IERESF, UHJEA S, SiRMmE
1.0~1.2 °C, LL14WtE W,

(5) TERFEFEYT I, 344PRPGIAT . Fod SR Bh R I AR & 248 T AR, &
Zx A PR AR 2R AR R [ AR 2 A A 21 28 Bl 1 1048 5 42 02 A 1 08 AR 28 748 i &
A 20 20 90 AR, 14 B 20 BT A 28748 i H HH B0 AE 21 tH 28 Bk 1) 10 4

(6) RZMAPHRIET R AR R L, AMUSHIE (845 BhEE) . Bam
BHX, RREMRIPFTTEABd =4 B XEZENE- . 5o, mREENAE
P AR EARHECH S RA E R VIR R, HEEmEZ LA TH
LR AITFFE o
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Spatial-temporal change of air temperature at 02, 08, 14 and 20
Bejing time over Tibet during 1981-2014

DU Jun*?, MA Pengfei’, Panduo®
(1. Institute of Plateau Meteorology, China Meteorological Administration, Chengdu 610071, China;
2. Tibet Climatic Center, Lhasa 850001, China; 3. Lhasa Meteorological Service of Tibet, Lhasa 850001, China)

Abstract: Based on 6- hourly (02:00, 08:00, 14:00 and 20:00 Bejing time (BJT)) air
temperature data of 38 meteorological stations over Tibet from 1981 to 2014, the spatial-
temporal distribution and climate abrupt characteristics of air temperature are analyzed by
using the methods including linear regression and Mann- Kendall test. Also, the correlation
between the change rates of surface air temperature and latitude (longitude, and altitude) is
discussed. The results showed that, the seasonal air temperature in Tibet exhibits unanimously
increasing trend with a rate of 0.14- 0.80 °C/10a during the past 34 years, and the most
significant increase occurred in winter. In terms of the rate per decade for the 6- hourly air
temperature observations, 08:00 BJT during summer experienced the highest increasing rate,
while 14:00 BJT showed the highest values for the other three seasons . The maximum rate for
the increasing air temperature ranges from 0.36 °C/10a (P < 0.001) to 0.94 “C/10a (P < 0.001).
Among all the 38 stations, there were only 32% (about 12) showing the peak time with the
highest rate of changes at 08:00 BJT air temperature, which are predominantly located in much
of Qamdo, Ngari prefecture and at weather stations such as Nagqu, Lhasa and Xigazé, while
the rest of weather stations showed the highest increasing rate at 14:00 BJT. In spring and
autumn, as the increasing rate was related to longitude, it has a larger rate in western than that
in eastern Tibet. In winter, the highest increasing rate of air temperature occurred in the regions
with higher altitudes and latitudes, and the higher increasing rate of air temperature was
observed at higher latitudes in summer. As for the decadal characteristics of 6- hourly air
temperature, the 1980s experienced negative anomalies, compared with positive anomalies in
the first decade of the 21st century. Additionally, it was found with abrupt change test that at
the annual and seasonal scales most of hourly air temperatures have abrupt change. For
instance, the abrupt change of all four hourly air temperatures in summer occurred in the first
decade of the 21st century. In winter, the abrupt change of air temperature at 02:00 and 08:00
BJT occurred in the late 1990s, while that at 14:00 and 20:00 BJT was found in the first 10
years of the 21st century. As can be seen in the article, many factors such as topography,
various meteorological elements in the plateau and the atmospheric circulation play important
roles in the surface air temperature change in Tibet.

Keywords: 6-hourly air temperature ; linear trend; climate abrupt change; Tibet



