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Effect of data homogenization on temperature trend
estimation and urban bias at Shenyang station
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Abstract ; Based on the homogeneous daily surface air temperature dataset in 2013 from the National
Meteorological Information Center,the linear trends of mean temperature and extreme temperature indi-
ces and their urban biases at Shenyang station before and after homogenization were compared and eval-
uated.The result shows that homogeneity of temperature series exerts weak effect on the daily maximum
temperature and the relevant extreme temperature indices trend estimation. Meanwhile , it exerts obvious
effect on the daily minimum temperature and the relevant extreme temperature indices trend estimation.
The result also indicates that the urban bias of annual mean temperature increases after homogenization,
especially that of annual mean minimum temperature. However, the urban bias of extreme temperature
indices relevant to cold events reduces while that relevant to warm events increases after homogeniza-
tion. Therefore ,homogenization can correct the non-uniformity of surface temperature observation data
effectively such as relocation of weather stations but it also brings new urban bias to the observation re-
cords to a certain extent.
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Table 3 The differences of trends of annual mean
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Fig.1 The annual mean temperature series before and after homogenization at Shenyang

station (units; C)
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Table 4 The linear trends and differences of extreme tempera-

ture indices before and after homogenization during

1951—2012 at Shenyang station
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Fig.2 The comparison of linear trends of extreme temperature indices before and after homog-

enization (units: C - (10 a) ' ;red : before homogenization ; blue : after homogenization

slant ; significance of over 95% confidence level)
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Fig.3 The urban bias of annual mean temperature before and after homogenization and
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Table 5 The influence of urbanization on the linear trends of
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Table 6 The influence of urbanization on the linear trends of

extreme temperature indices after homogenization at

Shenyang station

7 =
I Rt fﬁﬁj‘ ﬁ;gj
(T-(102)1) (T -(10a)"1) e Gomh E/a
FHRHE  -3.21Y -4.91Y -1.70V 34. 62
R 2.22Y 4.31" 2.09" 48. 49
ZikHEC -0.65 -1.35 -0.70 51.85
HEH 1.46 2,329 0.86 37.07
BRHE -7.31Y -11.95Y -4, 64" 38.83
e H %L 6.68" 11. 149 4.46Y 40.04
AEHE -1.74 -2.96" -1.22" 41.22
s H %L 1.28 5.16" 3.88" 75. 19
Fdy 1219 1.88" 0. 67 35. 64
EEEiE
w -1.26" -1.73Y -0.47 27.17
SERE
1) FREIE T 0. 05 155 By B MEA 4.
4 ZHig

1) GRS — b Ak B 5 e AR S AT AR Y
e IR AR BT B F A 55, A H fARRR
Ko HAT A A i S TR TS BUF B A RS AR K

2) PR BH G 2 T P 5k T BOE R R Y
RIZEM) | 2GR — AL B | S35 3k Tl
AR (2 3 BT84 K, - 349 e IR 7 51 3k T e 52
M) i 2 8 RO LA Bk, Bk R — X U PH 73
AR A T 25 5 ) E B Al TR 0,196 ~ 0. 538
C/(10 a) , [ LA S AR A 45 il die K, e 1 <
TR M f /N

3) ¥— Ak b BT IS vk BH 3 TR —$8 Kl 3 i ik
S 22 2 BH . U7 1E J5 4 48 B0 30T Ak 5 i) i 22 5K
BT IE R FTs /)N 5 B2 8 B0 3R 17 52 il i 22 240
{EAT BT, GORHER — X 18 0 3 fh M 22
g A R -0.74~-10.63 d/( 10 a) ; BETEHK
1 0.450~8.863 d/(10 a) ;X 5L IEA 8%
B 3k T AR R 22 0 4 XF 52l 2,13 ~ 10.63
d/ (10 a) ;X7 5 f iy SR AT I FE B 4 X 5 oy
0.45~2.85d/(10 a)

4) GERH ) — Ak A BEAT S 1E T PR o AR R A
T ) b TR RO S 53 g R Y — 1 (AT 7R AR
AR FE L8 J5 T ST sl e v A ORI 2 5 o B 3 T

PR 22 , S5 KR I AGBT i R STk 22

SEH .

J’&,7(2) :129-135.

R £.2003. 15 00 90 i IR A2 AR5 B BLBR AN RIS 9] <42, 29
(8):3-7.

R E B, IR, 55.2005. 3 1 4F v ) T S0 28 T B A
FELT] R4 244 ,63(6) :942-956.

R E, 3BT, 40T 5, 55.2010. 38 = Hb A 255 0l 32 1% 1 4K
5 SR [ ] RRARHE,38(1) :85-98.

A, 2 DA, 20, 45 201038 T AL R DN IRAR AL A TR T]. R
B ,33(1) : 110-116.

s AR E XUIT, 45201 1307 A3 b5 g b i T 98 K0k
PARAESEI [ 1] BRI, 54(5) £ 1150-1159.

JEER, PN, AR 452013 o B A5 B I E RS XA B AR
PRI [ 1] RSB, 36(2) £ 139-146.

JARETE , AT [ £ 2005, AR st DXt 3R A0 LI r 0 B A 32 o £ A 0
FRTIE[T]. AR S REERT5T,10(4) :743-753.

JERES AT K. 2010. T E K Bl 1956 ~ 2008 41 i bt Sk 2 140 25 Ak 4y
TESMHT[T]. SR S FRIERTSE, 15(4) :406-417.

Frich P, Alexander L V, Della-Marta P, et al.2002. Observed coherent
changes in climatic extremes during the second half of the twentieth
century[ J].Climate Res,19:193-212.

Li Q X, Liu X N, Zhang H Z, et al.2004. Detecting and adjusting on
temporal inhomogeneity in Chinese mean surface air temperature
data[ J].Adv Atmos Sci,21(2) :260-268.

Li Z, Yan Z W.2009. Homogenized daily mean/maximum/minimum
temperature series for China from 1960—2008[ J ]. Atmos Oceanic
Sci Lett,2(4) :237-243.

Qian W H, Lin X. 2004. Regional trends in recent temperature and
indices in China[J].Climate Res,27:119-134.

Ren G Y,Zhou Y Q.2013.Urbanization effect on trends of extreme tem-
perature indices of national stations over Mainland China, 1961—
2008[ J].J Climate 27 ;2340-2360.

Ren G Y,Ding Y H,Zhao Z C,et al.2012.Recent progress in studies of
climate change in China[ J].Adv Atmos Sci,29(5) :958-977.

Yan Z W, Yang C.2001.Influence of inhomogeneity on the estimation of
mean and extreme temperature trends in Beijing and Shanghai[ J ].
Adv Atmos Sci, 18(3) :309-321.

Yan Z W,Li Z,Li Q X,et al.2010.Effects of site change and urbaniza-
tion in the Beijing temperature series 1977—2006[ J ].Int J Clima-
tol,30:1226-1234.

Zhai P M, Pan X H,2003.Trends in temperature extremes during 1951—
1999 in China [ J ]. Geophys Res Lett, 30 ( 17 ). 1913. doi:
10. 1029/2003GL018004.

Zhang L,Ren G Y,Ren Y Y, et al.2014.Effect of data homogenization
on estimate of temperature trend: A case of Huairou station in Bei-
jing Municipality[ J].Theor Appl Climatol,115(3) :365-373.

Zhou' Y Q,Ren G Y.2011.Change in extreme temperature event fre-
quency over mainland China, 1961—2008 [ J ]. Climate Res, 50:
125-139.

TR 4 TR AR )



