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Fig. 1 Distribution of observation sites in Beijing
( - Mobile fraverse observation site

O Stationary observation site

® Meteorological station
------ Boundary of the old city
Bouadary of the builf-up areas)

B EOREARRE, AT E T, BT e B — e 12 B R BN A %
TR FESMA R %R AR ERERNEY ZABRENKE RERES, AT,
— AP RETE B /N PR B 52 U8 » HF A AR AE B RO ML [RIRT /S 5 23 $h NSk 2 R & 2 A
dRE R o

E R AR ZI B 0.5°CHuB RSB R(RE M BB RE), XMRE
FOFERES G RN IR, BB VEKETE 14000 I — R (0.3—0.4°C), 21:00,
22:00 F123:00 Bf —REERMR, ZFEER/N. WMAMMANE LRREER, ZEHE
05°Co RRTTHMAE—NERN 6 EIR KB 14 BRSNS NBERERFLHA O
W BRI RS BN o WA 3 B o -1 8 18 42 S MU, B3 1.5 oK, BRI SRE T
FHHT, S B R RNED, Fra o ER — 8 14:00 Wb B H-FE N RS, &
& (%o

SEAh SR T TR B AL ERBIX LA SR G B RHES %, MR 9 K SR 3
B LLIE R S & R 04 R $8o

—
—
—_—

RRIBXT 64 SOV INLE R BT VERYST 17, ATLAE H (LU R 5 5P 1 45 M 28 1L AR
B4, TLLREE WA BT EERN; BRI FM A ZHE —E MR TER(H




430 B i1 = it 39 %

P EAREANEM SRS BEGEUNRR), MATUIHAN AL REEHM
H>ANBEARKER FBATRSRI MAEHE, EATRRKSRENSRERS,
HNASBEENRPEHENENZE, NESRASBERDN, ZBEROARBER
Ko BATLLBAMKRYE, F = & KRR 3R B0 TEAR , TR R & W i B B 27 (SR iy
ED PSS MEE T, WEH T HANRE: (DERER-KRERSH, (DBREX
AR, GO RMN- XN SE RS, (DBRFER T,

DERNGERE:BTE-RNWL 102, BTE-RNE 2%, BTE=LNE 21%,
BT HRMERE 27 %, LS HEA SR 80 %o HATRHER, ZETFIHLREBRIEAH
HRAUTE 1981 48 64 MMPEER PTG L E , ARG VE PO B 7 6 5 e BB,
HARRBHAD, BRKOBRE. Hik 20% HOEARE RO KR EE—1,
AAENZEEREURABERD, MARUBRE—MEE XATgER AT 5
REEF— I B RNR2E MR BUBGE R 8 K BT R o #lsn4 A 12 B 14 B KX
Sms™', RETLZ , WARHIH S IREEHIF X 6°C, HBL T 3 DA R L T e 5 185 8 S Y 45 AU 1)
No XEREMMREFTHERE . BAQREXMREFETATERI AT = 6°CHy
B Xin 14 B ENEZHR SR 64 RN REHE—R, BTREELN
T, 7578 B 25 RIRE A A BEXT IX M DLFE H B AR & RO A0 B o

1>. ........ R R

} e EREC

AN
B2 198141 B30 R 21 HEREHE

Fig. 2 Temperature in Beijiag at 21:00 on 30 January, 1981

¢

---- Boundary of the old city
~ Isotherm in°C)

Boundary of the built-up areas

1) REMZERALFETRRENE R MARSRSRE S A8, B— &S IARNNIRE; RITRGE
1981 MM BIASHBEBREME/DMEX LR TH, Kk LR A EANE R aT<3CAT RS, AT>
SC-HEHRE,RT B ZEE AP, RELL 8ms™ 4 LR, —REARBEAH LIBRFH,RE >8ms—!
I > Fa b BITE 20 RS TAT 1981 FHOMA P A T >8ms™' A Ko



4 1 KREF: MRTHRSRLAER 431

T X A 2 1 4y B2 B DL R B A B o

LREXR-RREABE CEmERZERATHREK, P OIERXCEERR.
AR EZXREREMONEEMRAOKRE, BMERRKIITHEE. LRmRTE
MERKZHFEERE TV EASET, ERERE DR ST, PENEXRER
I mBRERNH/AR T o HRX ADER(1977 £ NDZEEEN 24 400 A/BHAE,
E X EK 90 000 A/EHAR), BHFEA (1977 F24 5 000—6 000 5K/ S,
KHPREER 7 090 S5 K/ AHD, FEREHRK, X ETE LS HEEEERL, Av#k
BHEKRY, EEEERBHROEE, FHRLE, ERRASNEFHNEZLRTIE, &
SEAEAVT, ANBELER, SERXFEE, MR T XEUBRX BZABE, LUHR
X A te 2 T U, i LR R R X i 4 HH B/ NI A B 5 Mo AR SE VLI B R , RIS B TC KB, 3k
REOER(EEELE), AN EEERL UXMERN A, 198141 A 30 B 21 K(H.
TE RO 3 5 S T 45 Mk 2 X — R AL th R AU 9 (BB 2D

2HRERPHBE WRNEBEHK(Y 2—3ms™), MERX B L, IR R
PR AR X ML AR RRE G SBR M, RSREBAE TRE
Foo BT RERE K, LSRR RN, o B H SR, AN ERED /N, N ER
KRR BB R AR N B R K NS NEE AR KR, BEW L, ARSI
—3% "o W 19814 10 A 29 B 22 BA(HE XX 2ms )OS EIE T X 454 (B 3)o

C e iR
| e EETSVES

-~ e BREC

3 19814 1o B 29 B 22 Z%REH
Fig. 3 Temperature in Beijing at 22300 on 29 October, 1981 (See fig.2)
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_ Fig. 4 Temperature in Beijing at 14:00 on 22 July, 1981 (See fig.2)

LHI— DN E Lo X4 R AR, 20 1981 48 10 H 30 H 14 & (B, X8 6 ms™)
(B8 IRAE T =SS FIR IR A B A 0 InsE, A SR 8, R — £ Bk iR
HEEATERXEEMNS,

4. ARBEABE  PARBIBEZE /N, IR S BA TP HRE AR Ko 19814E
1A 23 H 21 ,AR, B RENE, K& 2ms™, RGP OERZESEREERADE
R AR, T HR BN ERERX BN — SR AEE,

Pkl il W
R e L. 1SS VE

BS5 198141 423 H 21 NEREE

Fig. 5 'Temperature in Beijing at 21:00 on 23 January, 1981 (See fig.2)
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Fig. 6 'Temperature in Beijing at 21:00 on 28 January, 1951 (See fig. 2y
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Fig. 7 Profile of the heat island in Beijing at 21:00 on 30 January, 1981
(—> Wind direction)
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Abstract

It is generally accepted that urban heat-islands will constantly change their form
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as well as their intensity as the result of change in the background weather conditions.
Although variations in heat-island intensity have been well documented, studies concer-
ning veriations in heat-island form are few. This is mainly due to the fact that most of
the heat-island studies in the past were illustrated with only one detailed isotherm map
based on one temperature survey, usually at times when heat-islands are strongest, to
depict the spatial structure of the heat-island concerned. :

In this paper, the spatial structure of the heat-island in Beijing has been investiga-
ted through more than 60 temperature surveys conducted in January, April, July and
October, 1981, Temperature data for 14:00 and 21:00 or 22:00, 23 :00 were obtained by
both stationary observations and mobile traverse observations on pre-determined sites
within and around the built-up areas. Data from a few meteorological stations in the
suburbs were also used. Results show that the spatial structure of the heat-island in
Beijing varies greatly at different times and the patterns of isotherms of the heat islands
observed were all different from one another. However, it is found out that the varia-
tions of the spatial structure of heat island are closely related to the intensity of heat
island, and a few broad types of heat island spatial structure patterns can be recogni-
zed:

1. Calm-light air clear night type: As shown in Fig. 2, the pattern of isotherms
roughly coincides with the urban morphology with highest temperature in the heart of
the old city. Although the concentric pattern of the isotherms can' be detected, there
are some outstanding peaks on the 'fringe of the heat island. This type takes place in
the calm-light air clear night, especially in winter when heat island reaches its maximum
intensity.

2. Light breeze clear sky type: As shown in Fig. 3, the pattern of isotherms is
quite different from that in Fig. 2. The intensity of the heat island decreases due to
light wind (about 2-3 ms™") and some of the outliers of the built-up areas are excluded
from the heat island. The breaking up of the heat island peak in the old city into two
is a remarkable feature of this type.

3. Gentle-moderate breeze clear sky type: As shown in Fig. 4, the pattern of
isotherms is drastically different from those in Fig. 2 and Fig. 3. Whenever wind speed
reaches 3 ms™ or even higher, the urban temperature is only slighly higher than the
rural temperature, and within the urban heat island there are many small peaks near
the anthropogenic heat sources.

4. Cloudy type: Whenever the sky is overcast, the heat island is very weak. The
pattern of the isotherms, as shown in Fig. 5 is different from that in Fig. 4, which is
also a pattern of weak heat island but due to windy weather. The outstanding feature
of this type is the lack of correspondence between the pattern of isotherms and the
urban morphology.




