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Abdract The wind fields and terrperature fidds data provided by* D files” from 14 suface observation
dations around Beijing area are used to produce the mean wind fidds and the mean tenperature fields over
Beijing area in summer and winter. Such results are gotten: (1) Due to the unique topography the wind of
Beijing area during the day time is uthern anabatic wind and in the night is northern katabatic wind in
summer. In winter , this pheromeron disgopears due to the dfect of the srong syroptic sytems. (2) In
summer , Haidian and Fengtal lie in an areawith high temperature. These areas are the main areasdf the Urban
Heat Idand over Beijing area. Inwinter Haidian and the area north to Haidian are high tenperature areas during
the night.
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0 Introduction

Beijing locates a the trandtion zone of plain areas and nountain areas in rorth of HuaBei Rain. It
has 16. 8 thousand square kilometer. Its urban areaisflat , but the surrounding ared s topography is very
conplicated.  Yan Mountain lies rorth. Taihang Mountain lies wes. There is great height difference
between the surrounding nountain area and the center of Beijing. This unique topography has important
efect on the meteorology environment over Beijing area. Mearwhile the activity of more than 11 million
people of Bejing shapes very important efect on the environment of Beijing . Thexe dfects are

concerned with the living condition , air qudity , evaluation of the rationdity of the congructions etc.

These years acconpanied with people’ s further attention on city environment of Bejing many
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research about the loca meteorology environment of Beijing were done with different methods and results.
Zhou Mingyu'” did the preliminary research of Urban Heat Idand (UHI) and the UHI circulation of
Beijing with the observational data. Cai Xuhui et a'” used windield diagnodic analyss and hidorica
observation data to reved genera flow paterns of lower atmogphere over Beijing area. Getting the results
that air flows in this area could be classfied into autumnwinter pattern and ring summer pattern. The
former is under dfect of nore srong syroptic sygems, while the latter shows nore characteridics of
mesoscale thermd circulation induced by topography. The regional boundary layer noddl (RBLM) is used
by Xu Min'® to smulate the meteorological environmental characterigtics over the Beijing area. The
characterigics of the urban heat idand in Beijing and its surroundings are analyzed by Zhang Quangzhi'”
using the 40 year data, from 1961 to 2000 , from 16 gandard climetic dations in the Beijing area. Tong
Hua'® smulated the wind , tenrperature, concentration and aerol fieds of the atnpspheric boundary
layer over the Haidian didrict of Beljing usng a three dimensonad messcale numerica nodd of Peking
Univierdty. Smulation shows that the wind field is dfected by the topography and urban hesat idand.
Yang Yuhua et ad'® smulated the winter heat idand of Beijing consdering the daily changing
anthropogenic heat. It indicated that this condderation can inprove the numericd smulation of the heat
idand.

In this pgper the wind fidlds datafrom 11 surface observetion gations and the temperature fiel ds deta
from 14 surface observation gations around Beijing area are used. These data are dl provided by the' D
file” of those surface observation gations.” D file” hasits unique format and contains dl the meteorologic
observations of a nonth. The method averaging al the datain a nonth of every time regectively was used
to research the wind fields and tenperature fields around Beijing area. Wish a integrated analys s results
can be given which is about diurna change characters of the mean wind fields and the mean tenperature
fields and their mutua irfluence.

1 Data Source

Thewind fields and temperature fields data in summer are from the“ D file” of July 2000 of 14
surface observation gations around Beijing area. The wind fields and termperature fiel ds data in winter are
from the' D file” of January 2003 of these dations. These gations include Changping sation(54499) |,
Haidian gation (54399) , Shijingshan dation (54513) , Mentougou dation (54505) , Fangshan gation
(54596) , Fengtal dation (54514) , Daxing dation (54594) , Beijing meteorologicad bureau dation
(54511) , Tongzhou dation(54431) , Chaoyang gation(54433) , Shunyi gation(54398) , Yanging sation
(54406) ,Huairou sation(54419) , Anggu dtation(54424) .

2 Horizontal Sructure of Mean Wind Fieds
2.1 The Feature o Wind Fields in Summer
FHg. 1 illugrates the mean wind fieldsof July 2000 over Beijing area. Bvery dation contains the wind
fields information of 31 days. By averaging dl the wind vectorsof 31 daysdf every time regpectively , that
isto sy, averaging the wind in the tranameridional direction and averaging the wind in the south rorth
400
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Fig.1 Mean wind fidds o July 2000 ( summer)
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direction and then composng the tota mean wind vectors of every time regectively , the wind vectors
sequence are gotten. This sequence reflects the diurnd change of the mean wind fieldsinJuly. The wind
vectorsof gx times are sected to andyze the features of the wind fidds in July. These times are
0000L ST, 0400L ST, 0800L ST, 1200L ST, 1600L ST, 2000L ST respectively. Inthe Fg.1(a) , It can be
senthat at 0000LST al dations are nearly south wind excgpt Changping gation. In Fg. 1(b) , a
0400L ST because dof the irfluence of the katabatic wind the wind of many gations turn from outh wind to
morth wind. This time there are al north wind in Changping, Shunyi , Mentougou , Haidian, Shijingshan
and Fangshan. As time goeson the area of north wind becomes bigger , at 080C0L ST (illugtrated as Fg. 1
(c)) dl the wind vectors have their rorth corrponent in the southrrorth direction. That isto say, this
time the katabatic wind is nogt obvious. Astime goesto 1200L ST, wind field becomes to turn from rorth
wind to southwind. In Fig. 1(d) , besdes Haidian, Cheoyang, Daxing, the other wind vectors in the
uth-rorth direction become the outh wind. At 1600L ST and 2000L ST, &l the wind vectors are all
anog outhwind. This is obvioudy seen in Fig 1(e) and 1(f). Tha isto say, from 1600L ST to
2000L ST the irfluence of the anabatic wind is very obvious.

Surveying the entire process of the change of the wind fields the features of the mean wind fields in
July can be summarized below : a 0000L ST, there are dnog uth wind over Beijing area. At 0400L ST,
the influence of the katabatic wind becomes to gppear , outh wind becomes to turn to north wind. At
0800L ST the irfluence is nog obvious, the wind of all gation are dnog rorth wind. At 1200L ST,
because of the irfluence of the anabatic wind the wind becomes to turn to ©uth wind, At 1600L ST and
2000L ST it is mog obvious, al thewind are suthwind. That isto say , under the circumstance that the
syroptic sysem isweak the mean wind fields in July over Beljing area can be sgparated into two periods.
One isfrom noon the midnight , thistime it is dways south anabatic wind over Beijing area; the other one
isform midnight to forenoon , it is dways rorth katabatic wind.
2.2 The Feature o Wind Fields in Winter

FHg. 2 illugrates the mean wind fidds of January 2003 over Beijing area. The method dedling with
the data isthe same asthe method used dedling with the datain FHg 1. Bvery wind vector of eachtimeis
the mean result of 31 days (including every day of January) . From Fig. 2(a) to 2(f) the diurnd change
o wind fieds shown as Fg. 1 cann’ t be seen. The wind direction is relativaly invariable. All the wind
vectorsdf all gations in the whole day have north component in the uthrrorth direction. Egecidly
rorthwegs wind and nearly rorth wind are nog prevailing. $ Hg 2 shows this festure: in winter the
weather are adways irfluenced by the large scde symoptic sygem coming from rorthwes , 9 the locd
nountai n-plain mesoscale circulation and the UHI circulation disgppear by and large , the fluid fiel ds near
surface are north wind in the whole day over Beijing area in winter.

3 Horizontal Sructure o Mean Temperature Fieds

3.1 The Feature o Temperature Fields in Summer

Fg. 3 illudrates mean air tenperature fiddds in July 2000. The value of every dation a every timeis
402
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Fig.2 Mean wind fidds o January 2003 ( winter)

the mean vdue of dl the 31 daysof July 2000 reectively. Beore drani ng the contours ,the area except

the gations are gven interpolated value by the” cubic” method. Because lack of the observations of
403
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Fig.3 Mean temperature fidds of July 2000 ( summer)

Hebel province the area southead to Beijing meteorological bureau station(54511) is blank in each Fg.
At 0200L ST, illugrated as Fig 3 (a) , Fengtai lies in a relative high tenperature area, higher than
eagern Cheoyang which is299.4 K by 1 K. At 0800L ST, illugrated as Fig 3(b) , Fengtai ill liesina
relaive high temperature area, it is a little higher than 300. 8 K, higher than Chaoyang by 0.4 K. At
1400L ST, illugrated as Fig. 3(c) , the high temperature area around Fengtai begins to fade , and a new
high temmperature area gppears over the area around Haidian , At 2000L ST, illudrated as Fig. 3(d) , the
high temperature area around Haidian becomes nore obvious, the tenperature here is 1.5 K higher than
that in Cheoyang.

Summing up the upper andyse, the features of the mean tenperature fields over Beijing in summer
can be liged bdow: the wedern area of Bejing from Haidian to Fengtai lies in an area of high
404
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tenperature , this area isthe main area of the UHI in Beijing s summer , this high temperature area has
two different emphases during two different periods regpectively. From midnight to forenoon the emphas's
liesin Fengtai , dter noon the emphag s tranders to Haidian. This phenomenon may be relevant with the
mean wind fields of Beijing s summer , from midnight to forenoon the rorth katabatic wind is prevailing ,
dter noon the outh anabatic wind is prevailing. The high tenperature area lies nicdly in the down wind
area regectivdy. On the other hand eagern Chaoyang area liesin a relatively low temmperature area. The
highest tenperature difference of these two areas (one in the wegt , one in the east) appears during the
night , a 2000L ST the difference arrives & 1.5 K.
3.2 The Feature o Temperature Fieds in Winter

Fg. 4 illugrates mean air tenperature fie ds in January 2003. The interpolation method is same as it
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is mentioned above. In Fg 4(a) ,4(b) ,4(d) , (representing 0200L ST ,0800L ST ,2000L ST regoectively)
the area from the rorth of Haidian to the outh of Changping lies in a high tenperature area, while
Chaoyang lies in a rdatively low tenmperature area dl along. The temperature differences of these two
areas are 1,1.1,0.9 K regpectively. At 1400LST ,illudrated as Fig 4 (c) , high tenperature area
tranders to the area wes to Fengtai .

Summing uwp the upper andyse, the features of the mean tenperature fields over Beijing in winter
can be liged below : During the whole night , from 2000L ST to the other day’ s 0800L ST, the area from
the rorth of Haidian to the south of Changping liesin a high temperature area. The termperature diff erence
between this area and Chaoyang is about 1 K. Arother obvious feature is: In winter the tenperatures of
al the dations at 0800L ST are lower than that at 0200L ST , thisis not same as that in summer the lowes
temperatures gopear at 0200L ST.

4 Conclusion

Acoording to the gudies the preiminary conclugons are gotten :

(1) under the circumgtance that the syroptic sysem isweak the mean wind fields in summer over
Beijing area can be sparated into two periods. One isfrom noon the midnight , at thistime it is dways
uth anabatic wind over Beijing area; the other one is from midnight to forenoon, it is dways rnorth
katabatic wind ;

(2) inwinter the weather of Beijing are always irfluenced by the large scale syroptic sysem coming
from rorthwed , 9 the local nountairrplain mesoscae circulation and the UHI circulation disgppear by
and large, the fluid fields near surface are rorth wind in the whole day over Beijing area in winter ;

(3) the features of the mean tenperature fields over Beijing in summer can be summed wp as: the
wegern area of Beljing from Haidian to Fengtai liesin an area of high tenperature, this area isthe main
area of the UHI in Beijing s summer , this high tenperature area has two different enphases during two
different periods regectivdly. Fom midnight to forenoon the enphads lies in Fengtai , &ter noon the
enphags tranders to Haidian; On the other hand eagern Chaoyang area lies in a rddtively low
tenperature area dl dong;

(4) the features of the mean tenperature fields over Beijing in winter can be summed up as: During
the whole night , from 2000L ST to the other day’ s 0800L ST, the area from the rorth of Haidian to the
outhof Changping lies in a high temperature area. The tenperature difference between this area and
Chaoyang is about 1 K. Arother obvious feature is: In winter the temperatures of al the dations at
0800L ST are lower than that at 0200L ST.
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