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Abstract A brief summary of some recent major research findings of temperature changes over China is made
in this paper. The findings come mainly from studies on ohserved changes of surface air temperature of the last 55
years, 100 years and 1 000 years, and of free atmospheric temperature of the last 50 years. on attribution of sur-
face air temperature change to anthropogenic forcing, and on effect of rapid urbanization on site temperature re-
cords and regional average temperature series. Based on a data set of national basic and reference stations, which
have been quality-controlled and adjusted for in-homogeneity dominantly induced by relocation of stations, updated
surface air temperature time series of the past 55 years and 100 years are established. The new temperature series
show a generally more rapid warming than those obtained before, with the rates of change of annual mean tempera-
ture reaching 0. 22 C/10 a. and 0. 08 “C/10 a respectively for the past 35 year and 100 years. The current war
ming is more significant in Northeast China, North China, Northwest China and the Tibetan Plateau, and the lar
gest increase in temperature occurs in wintertime and springtime. The warming of the last 55 years is the result of
more obvious rising of mean minimum temperature. The same change has happened for the country averaged annu-
al extreme low temperature, while the annual extreme high temperature only experiences an insignilicant rise. The
frequency of temperature-related extreme events such as cold wave, cool summer, hot days generally tends 1o de-
crease or to be unchanged in the country as a whole. It is [ound, however, that significant elfects of urbanization
on recorded trends of temperature for single stations as well as for region averaged temperature series exist in a few
regions investigated so {far. In North China which experiences the most remarkable warming in the country, in-
crease ol annual mean temperature induced by urbanization for national basic and reference stations reaches 0. 44 °C
in period of 1961 2000, with an increasing rate of temperature of 0.11 C/10 a, accounting for 38% of the total
warming rate as recorded by these stations. The effects of urbanization might have remained in the other regional
changes in annual mean temperature. Regardless the remarkable warming of the surface, mid-to lower tropesphere
(850- - 400 hPa) wilnesses no significant change in temperature, with a rate of change of only 0. 05 *C /10 a for the

period of 1961—2004, and upper troposphere (300 150 hPa) and lower stratospherce (100---50 hPa) are experien-
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cing a significant decrease in temperature at rates of —0.17 'C/10a and —0. 22 C/10 a respectively. A slight de

crease in temperature is found for the entire troposphere in the period investigated. However, mid-to lower tropo-

sphere temperature is increasing in the past 20 years at a much higher rate than before, and the difference of change

between surfaces and mid-to lower troposphere is getting smaller. A preliminary temperature series of the past 1

000 years has been reconstructed mainly based on tree ring data in the west and historical record in the east. It

shows the warmth of period corresponding to the Medieval Warm Period (MWP) and the marked coldness of the

Little lee Age last from about 1400 to 1900, The warmth of the MWP, however, seems not so evident in the coun-

try as a whole as reported before, though the temperature in the end of 11th century and in the mid 13th century

might have been higher than that of any decade of 20th century. Tt is still premature to answer the question of what

cause the observed warming on the surface in China. Some evidence support the claim that it has mainly been induced by

the increased concentration of greenhousc gases in atmosphere, but the influences of other factors like solar activities and

the low-frequency oscillations of oceanratmospheric system could not be ruled out at present.
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Table 1 Magnitudes and rates of mean surface temperatore change in China during 1951—2004
SEFEY  Annual F%F Spring HF Summer #*ZF  Autumn %£%  Winter
4k Trends / (C/10 ) 0,25 0.28 0.15 0. 20 0.39
AALIRIE  Magnitude/C 1.3 1.5 0.8 1.1 2.1
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Fig. 1 Rates of urban warming (scratched) and the contribution (shaded) to total warming recorded for different station categories in
North China

£2 LR EREMRETADYE IO EEFHSBAENHEN (19612000 &)
Table 2 Effect of urbanization on annual mean surface temperature of different stations in North China for 1961—2000

. T T AEERTR T
! warming/ (‘C/10 a) urban warting/ %

S Rural 63 0 0 0

NEETEE Small city 133 0.28 0.07 28.0
W TN Mediom city 37 0. 40 0.10 35.7
Kitisk  Big city 17 0.64 0.16 47.1
AT Metropolitan 22 0.32 0.08 30.8
HA, S Reference/Basic 95 0. 44 0.11 37.9

3 NAWRESEHTENERES, EANTERNEHTHESBREZNORM (1961 ~2000 &)
Table 3 Effect of urbanization on area-averaged annnal mean surface temperature as obtained from national basic and reference
station data in a few case study areas for 1961—2000

ERBEK  JLET N FEZS IR Wb HRE
North China  Beijing Tianjin Hcbei Shandong Hubei  Gansu
HEMBH  Urban warming/C 0. 44 0.64 0,43 0. 60 0.35 0.32 022
MR Rate of urban warming/ ("C/10 a) 0.11 0. 16 0.11 0,14 0. 09 0. 09 0.05
AR FIRR  Contribution of urban warming/ % 38 71 20 40 27 75 19

th RSB 19612002 4F, LR GHETEY 1964~-2002 48, HHME S BN 1961--2002 4

Note: Analysed data series for Tianjin is from 1961 to 2003, Shandong is {rom AD1964 to 2002, while in Gansu is from 1961 to 2002
M, XHEHEFE RSB -REAEN: EROEED, MiTkEENTER T RER
HWHKEMAE, BERER, EAEBASHEE  EE,

THLRTE 40008 500 2 [H); REKEHEEN EREEAX, HA 1961~2002 4
B, ASMENESRAEEENEREEN, B FEA S0 05 7 30 TR R g R
ARIEEAE L TRNR AT S RERN, B, H0.29 'C/10 a, Wi fbEBWEXHRmHNY 19%
HEAES - ML 2000280, XY, TEA T (F& 3, R ATE; #idkg 1961 ~2000
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Fig. 2 Rates of annual mean temperature change at surface,
Iower and mid troposphere, upper troposphere and lower strato-
sphere over China from 1961 to 2004
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Table 4 Tendency of mean temperature at lower and mid tr here, upper tropospl and lower str over China
from 1961 to 2004 C/10a
4E Annual #H%E Spring  HZE Summer BKFE Autumn KFE  Winter
Hha Surface 0. 30 0,34 0.18 0. 24 0. 46
SHZFE  Lower and mid traposphere 0. 05 —0,04 0.03 —0.02 0.11
¥ #iZELE  Upper troposphere —0.17 —0.13 —0.23 —0.17 —0.16
FHIZIKE  Lower stratosphere —0.22 —0. 24 0.19 —0.16 —0. 25

MR TSR SR A R ER TS R

Note: Surface temperature trends for seasons are obtained through calibration against the analysis results of national reference and basic sta

tion data set
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£5 1905~2001 FHEEHHESERTLEERER
Table 5 Tendency of mean surface temperature over China from 1905 to 2001
fEFH Annaal #ZE  Spring HF Summer #*Z%E  Autumn 4% Winter
BB Magnitude/C 0.79 1,32 -0, 16 0.43 1. 64
##  Rate of change/ ('C/10 a) 0.08 0,14 —0.02 0. 04 0,17
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Table 6 Tendency of annual and 1 mean and mini] temperature over China from 1951 to 2002
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