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Table 1 The history of Tianjin meteorological station
ER A5 ZU g = B /m PUNIIRY @i B A
1910—1920 AT 39°07"N, 117°12"E FNES 3 NGS
1921—1931 A i 22 5 39°08"N, 117°11"E 16 6 X
1932—1954 A 22 5 39°08"N, 117°11"E 16 24 i X
1955—2000 KELEHK 100 5 39°06"N, 117°10"E 3.3 4 i X
2001—2009 T 38°59"N, 117°43"E 5.6 4 T X

L, 1921 45 i Jo f IR A 2060 2% 53 e 3, 1932
AT LI B ) A A o R 3 S S R /N, 1955
AT I i X i MR R R BN s X e R R R R R
Ko AHRE I «=0. 01 i B FHAKTH . 2001 45
X ot X e e A R R 0N T X e R R R R
Ko WKEERZERKFE . D s b i I ol X =l 24 {E 52
Wi 570 s |1 1910 — 1920 4F A UL 0 i e 0 UL ) 5
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Table 2 T-test of difference for average

temperature at Tianjin station

(E'__‘
1921 1932 1955 2001
TR AR/ C o —1.37 2.29 2.48 —1.65
SEHRARRIR/C —4.32” 0.18 —1.30 2.41
R/ C 2.55 1.29 1.53 —2.18
He o« RREFBECAHERN 10 1Y 10,0 =23.169)
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T —Ha: 56 J5 ¥ 43 A ORF 51 B BRAEPE BT . BT X R
] 751, M—KE 5 39 2 A RS i, i sg X
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Table 3 Employed temperature indices from the

STARDEX project
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Anomaly series of annual mean temperature(a) ,
mean maximum (b), and mean minimum (c¢) temperatures,

in Tianjin (1971—2000 as the basic period)
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Table 4 Linear trends and abrupt change points of mean temperature, maximum and minimum

temperatures in Tianjin during 1910—2009

EiE 4 i B AL /T« (10 V] BEHEKT BRAE 5 /47 T geil it
S 1 e AR SR ES 0. 46 0. 0000 * * 1983
# 0.36 0. 0000 " * 1985*
B 0.12 0.0000* * 1994
% 0.17 0.0000* * 1994~
A 0.28 0. 0000 " * 1987
- 0 e R % 0.16 0. 0009 * 1987
% 0.01 0.5675" " 1936, 2000 0.71, —2.25*
" —0.21 0. 0000 * 1948
% —0.04 0. 2466 1948%
4 —0.02 0.8722 1938
SRR % 0.31 0.0000" * 1982
Fe 0.19 0.0000 " * 1996*
g —0.05 0.1745 1940
% 0.07 0.0454 " 1947, 2003 3.73*, —1.30
4 0.13 0.0000* * 1932*, 1996 1.80, —2.66"

W * #m p<<0.05, % x Frm p<<0.001
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Fig. 2 Decadal changes of annual and seasonal high

temperature thresholds in Tianjin during 1910—2009
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temperature thresholds in Tianjin during 1910—2009
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Table 5 Linear trends and abrupt change points of high (low) temperature threshold in Tianjin during 1910—2009

Eig 14 A B AR/ C - (10 1] BFEHAKF BRAE A5 T it &
o i 59 {8 £S 0.11 0.0612 1920, 1984 0.26, —2.17"
% —0.17 0.0042* 1950
=3 —0. 36 0. 0000 * * 1947
Fk —0.10 0.0536 1945
4 —0.24 0.0000* * 1946
AV 15 1L % 0.54 0. 0000 * 1982*
% 0. 46 0. 0000 * * 1980
= 0.21 0. 0000 * 1980
k 0.25 0. 0000 * 1985
4 0. 48 0. 0000 * * 1985 *

W ox R p<<0.05, * x Fim p<0.001
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Fig. 4 The day number of the longest warm day

in Tianjin during 1910— 2009
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Fig. 5 The day number of seasonal frost

duration in Tianjin during 1910—2009
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Changes of Mean and Extreme Temperatures in Tianjin
in Recent 100 Years

GUO Jun', REN Guo-yu*, REN Yu'
(1. Tianjin Climate Center/Tianjin Meteorological Bureau , Tianjin 300074, China;
2. Laboratory for Climate Studies/National Climate Center, CMA, Beijing 100081, China)

Abstract: Mean temperature, mean maximum and minimum temperature series in Tianjin were calcu-
lated using the observed data of daily maximum and minimum temperatures during 1910—2009, as well as
the several extreme temperature series, including high and low temperature thresholds, the longest warm
day and cold night durations, and frost days. Trends and abrupt changes were examined for these tempera-
ture series using the linear regression and Mann-Kendall test. It is indicated that the mean temperature in
Tianjin significantly increased in the recent hundred years, and the increasing trends of minimum tempera-
ture in winter and spring are the most significant. The longest warm day tended to increase since the
1990s, though annual and summer high temperature thresholds significantly decreased in the recent hun-
dred years. Meanwhile, the low temperature thresholds significantly increased through all seasons, and
the increasing trends in winter is the most significant. In accordance, the day numbers of frost and the lon-
gest cold night days significantly decreased in winter and spring. From the abrupt changes in the recent
hundred years, the temperature increasing since the late 1980s main is the rapid increases of minimum tem-
perature and winter temperature. Comparing with the period of 1910—1959, the variances of mean temper-
ature and numbers of the longest warm days/cold night days were smaller in the period of 1960 — 2009,

which indicate moderate annual temperature variations and extremes.

Key words: Tianjin; Mean temperature; Extreme temperature



