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Fig. 1 Location of stations in North China
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Table 2 Numbers of stations adjusted for in-homogeneities

induced by relocation in North China
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Table 3 Trends of annual mean temperature, annual mean maximum and minimum temperatures,

and daily temperature range for different categories of stations in 1961—2000. (Unit; [C « (10a)~'])

2 k¥l NI T 3 o A Y TT KT R I T HA F e
AR 0.17* 0.24%* 0.28"* 0.34%* 0.26* " 0.28%*
e AR 0.20" 0.21" 0. 0.22"* 0.14 0.20%
AR 0.18% 0.36" 0.37%~ 0.48" 0.38% " 0.38%*
H 22 0.02 —0.15" —0.18** —0.26* —0.24** —0.18**

e o FoRild 0. 05 WFMEACEREE, « x FoRi@E 0,01 1 F ATk 3

b B . T ER R A

F A T AR XEEA | e v I D 2 0 M
HA MRS . T LA, P3O A AR
A B & 3 A FWHIE R . mMEETEAT
o W BE ARG /0N 5 e IR A 3 i RAE & F il ad 1
EE R O o R U e SNV € E RV N SR
A AR . A& F R B0 B A 5
A ph T R e AR A B A . O R R R
I B 8 A (ERK R B B v UTRRT H AR AR i
A il i KRR
F 4 1961—2000 FLLMRXER, BEAEBNELHRE.
Be. RRSEREBRETNHER(BEM: [T - (10a)7'])

Table 3 Trends of seasonal mean temperature, annual

mean maximum and minimum temperatures and daily

temperature range at national stations in

1961—2000. (Unit: ['C + (10a)7"])
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Fig. 2 Distributions of trends of annual mean temperature(a) , maximum temperature(b), minimum

temperature(c) and daliy range(d) in North China during 1961—2000
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Table 5 Effects of urbanization on annual mean temperature, maximum temperature and minimum

temperature trends and daily temperature range in North China during 1961—2000 and 1981—2000
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Fig. 3 Effects of urbanization on seasonal mean temperature(a), maximum temperature(b)

and minimum temperature(c) trends and daily temperature range trend(d) for

national stations in North China during 1961—2000
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The Effect of Urbanization on Maximum, Minimum Temperatures
and Daily Temperature Range in North China

ZHOU Ya-qing' ?, REN Guo-yu'

(1. Jinzhong Meteorological Bureau of Shanxi Province, Jinzhong 030600, China;

2. Laboratory of Climate Studies, China Meteorological Administration , National Climate Center, Beijing 100081, China)

Abstract: A data set of 255 stations including all of ordinary and national basic/reference climatologi-
cal stations of North China is used to investigate the influence of enhanced urban heat island effect on the
observed surface air temperature records over North China. The stations are classified into five categories
according to the population of residential areas near the stations and the meta-data of specific locations of
the stations. They are rural, town, middle-size city, big city and metropolis. National stations including
national reference and basic stations are as an independent category. The analysis shows that all of the cat-
egories undergo a warming in terms of annual mean temperature and annual mean minimum temperature,
with the national stations and urban stations experiencing more than average increase in temperature. Lit-
tle change can be found in annual mean maximum temperature. Urban stations generally witness a signifi-
cant drop in annual mean diurnal temperature range. Urbanization effect is obviously reflected in annual
and seasonal mean surface air temperature trends as obtained from the national stations and urban sta-
tions. The urban warming is more significant for annual mean temperature and annual mean minimum
temperature for the urban and national stations, with the national stations undergoing an annual urban
warming of 0. 11°C « (10a) ' and 0.20°C « (10a) ', respectively. The contribution of the annual urban
warming to the overall warming as observed from the national stations reaches 39. 3% and 52. 6% , respec-
tively for annual mean temperature and annual mean minimum temperature. Wintertime registers the
largest urban warming for seasonal mean temperature and minimum temperature, and the smallest urban
warming is seen in summertime. Annual and seasonal mean daily temperature range of all categories of ur-
ban stations and national stations significantly decrease during the time period of 1961—2000, and the
decrease is completely attributable to the urbanization effect. The drop of seasonal mean daily temperature
range of the national stations for autumn and wintertime during the same period is also entirely caused by

the urbanization effect.

Key words: North China; Surface air temperature; Climate change; Urban heat island; Maximum

temperature; Minimum temperature; Daily temperature range
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