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Abstract; Based on the field observation, the dynamics of temperature and humidity at underlying surface in Beijing City
and their causes were analyzed. In order to identify the spatial distribution of heat and humidity in different urban
landscapes and to evaluate their influences on the urban environment quality, 5 sites including Xidan, the commercial
center of Beijing district, Mudanyuan, the residential area, Kunming Lake in Summer Palace, the water body, Chaoyang
park, the urban green space and Wenquan Village, the suburb of Beijing were investigated from December, 2007 to
February, 2008. The temperature and humidity at underlying surfaces, such as road, green space, water body and building
space in these 5 sites were monitored simultaneously in 10 h period. The results indicate; (1) the temperatures of
underlying surfaces in different landscapes were in the order of the suburb < the water body < the green space < the
residential area < the commercial center, while the humidities of underlying surfaces were in the opposite order. (2)
Taken the suburb village as a control, the different intensities of temperature and relative humidity at 14 ;00 were different
significantly at 0. O1 level in four types urban land. Both the commercial center and the residential area had the urban heat
island and urban dry island effect obviously. The biggest different intensities of temperature and humidity between
commercial center and suburb were 6.3°C and 24.2% respectively, and those in the residential area and suburb arrived at
5.9%C and 25.9%. (3) The daytime temperature at each sampling site varied with different underlying surfaces in the
order of the water body < the green space < the building < the cement road, while daytime humidities at each sampling

sitefall in the opposite order. Compared with the cement road surface, the building, green space and water body can
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decrease temperature and increase humidity. The results in this study may provide sound basis for urban ecological

planning, environment improvement and afforestation management.

Key Words: temperature and humidity ; underlying surface; landscape types; dynamics; heat island effect
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Fig. 7 Urban green space daytime temperature and relative humidity difference among different land surface
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TRESEREE JBEEFILE 8, St SEBIIEZEN -0.7 ~0.7C , 2RY SEHMEEN -1.2 ~
2.2C KA S BB EIRZER - 1.3 ~1.5C , &M 3077 KR 221 B W L BOR, 7 P R G HUBUD . SRt 538 B
HRREEZE N —4.7% ~1.8% ,JEFY)ZS A 5B B AR E 2 -2. 9% ~11.5% , KR SEBENREER -1.0%
~9.7% ,MRBEZE FMBIR, AP B/ e LATE B X R, K 3aR i g i AR 3 T 74 3o ) A )R A AP 355 2 1) 3R 182
BERAT 7 2250 WT , 07 ZE M Al A IR BE 22 R RIB B E Ko 3SR i T ity Hh A 2 25 (B T, TR 58
25 8] p T ERGF, ir 3h T R Bl , (AR R IR A, TR BE 22 A R
2.3.5 WHRBX

Sl T 2l 9 RS 1], K Y SR B T st R S K AR SRS IR R b R SRR BE A AR 2= R
B, UREASM <BH < ERAYKZLESE BEZHERY) <BE <SpZRAEE & TR 588K
IR EE R LB LI 90 Sty SiERRAYIRZE N -2.0 ~0.9°C, @AY SiEEk EMIRZEN -6.6 ~7.3C,
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—m— SR Greenspace T —8&— %R i Green space RH
—a— HIR B Building T —A— AR Building RH
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i ERAHXESE T('C) and RH (%)

1 I I I I I I I
08:00 12:00 16:00 08:00 12:00 16:00 08:00 12:00 16:00
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B8 Sl KSR [ T S DN B 22

Fig. 8 Urban water area daytime temperature and relative humidity difference among different land surface
IR 22 7E B LUBOR  7E AR RIS EUBUDN . St SE BRI 220 - 3. 0% ~10. 4% , M) =S [A] 538 #% 998 BE
2 -12.3% ~6.2% JREZRBBR, FAARGE/N . BaHTal A, Gt e B S THE AR , S IR
AT B8 T AU o

—m— SR ¥ Green space T —8— %R Green space RH
—a— AR Building T —A— SRR Building RH

B EFFXTERE 7(C) and RH (%)

| | | | | | |
08:00 12:00 16:00 08:00 12:00 16:00 08:00 12:00  16:00
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B9 SRR XN R T S Y H RGN B 22 (AR
Fig. 9 Suburb daytime temperature and relative humidity difference change among different land surface

*2 FAESUXBALRETREWEEHTESH
Table 2 The Temperature ANOVA Analyze in different underlying surface

Rl X JEAEX 5] KR AKX
B} 7] Time Business district Community district Green space Water area Suburb
FHJ{H Mean F S HME F F-H#){H Mean F SE-4{H Mean F - 441{H Mean F
8:00 -0.26 21.31** -0.04 0.71 -0.04 0.46 0.33 0.69 -0.28 18.68 *
1400 0.02 0.51 0.05 0.99 0.02 0.86 0.32 1.31 0.06 93.28 **
18:00 -0.45 11.13 = -0.06 1.97 0.13 0.13 0.05 1.07 -0.83 2.95

%, =0.0.5; % *x=0.0.1

AGE B Sk B KRB X4 A [7 Joy A B 5 2 [ IR BE AT 7 22 0 pr (L3R 3) , IR AE 8:00 A1 14:00 A
ZREBEKF (AN ¢ =0.0.5 M «=0.0.1) WEZFARE. £2HNERZERADED, E2HEHH
Bl , 2@ , BRI, (R b T 5 R EU B 4R, AR X T R R A S T H At 7 3R B 2 R L
BKo
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*3 FAESUXBALRETREEWEESEZSH
Table 3 The relative humidity ANOVA Analyze in different underlying surface

Rk X JEAEX 3, 7K RBIX
Business district Community district Green space Water area Suburb
SEH{E Mean F EHME F 3418 Mean F SE-34){ Mean F SEH{E Mean F
8:00 4.89 14.66 * 0.59 0.38 2.28 0.19 -1.63 0.81 4.65 1.00
14..00 0.93 0.10 -0.84 0.16 0.88 0.19 0.65 1.34 0.37 0.07
18:00 1.92 0.01 0.13 0.28 -0.84 0.10 -0.12 2.19 1.44 0.10

%, =0.0.5; % *x=0.0.1

FE 5 AN RS [R) R 408 AR 2 BUK R < Skt <Y < BRHEE REEIER < EHY < &
o < KAR B H LEA R Y X, ot 5 B v PRI IR 2 MEZ R BOR . H IR A T 3R BR T 2> B Sk
B, KR Gr DR 5 - S SRURVAE ok T 8 i, T2 B T AR5 R S AN o o D = B S PAT BT S A S AR 4
T 2 58 M S T JRL P P 5 280 19 S B D PR, AT ST A [ - ) 75 0 Ry i NS B A A TR R Wi o

TESRTT S TR LA 230 11X — 2 BCA 3T 78 52 )= (Urban canopy layer, UCL) X —J2 % AKTE I
WK o BEFER I, R K AR P AR 5 BRI H ], 225 R 57 (0 B SR BUORLBE 1 4T, X
SR AR AR B R 5 T DX R R P A D Sh AR R 2L A3t O i R SR R R — R R
W, BAESRTT AP RL X SR E R EWHEGTE—R . BRAYAA RN Rt/ N UBERABRR N, il X s B 5
)55 MR R B T PR BE 22 TR 22 2 (B EL RO, T RIS RN 45 2R, o X AR X 22 B 22 B 25 ELEL BN, X U B
N5 B R A AE R L DX R B ELRGRZN , X0 24 3 B PR35 P AP R EL B, AT e BE 36 8 ) AR A R B
BRI R XA SO SR RSB BA BRI, T EL R A X A LA JR B LSRR s 5 s R f
FENERTEIRR o B, A A — 2P I R JEAE X AR5 R 50 B 5 R BT FE , b i AR 42
EEES IS

EBRAURARB N T s B 3L [R] R, 3 3% B RPN SCHE IR IE LR 7 AR TR Z B, 2 S
SR IR AR v RS EE AN, &R SR K ME AR B E 0 hEE
XA ARE A R s A R KR A AR L W B, A B TR H SR BAER" . &
W52 KA L7 T LT, A ZE B B R T, L30T % b AR T /K ST b S UL B 3t I, St s
S KA SRR B T IR 25 U/, b RS KA SR R S T 0 B 2 M UK, TR T UK S8 IX )
SRV K AR5 BR R B T )9 P 25 (B DR T I T gt o R 7 PO B2 2 5 3T FRO R DXl SR A 4k -5 R 5% 3% T )
TR BE 228 LB/, TS 55 38 I FO UL P 2 (B EL BB, St SR 2 T -5 MR 5 o T PR B 22 (L LR o ST 4%
b R 7K 3582 8] 4R BE AR IR B, M & FR IR AR AIA SR B — %€ AR . ABT I xt x4 2
TS AR i FRR IR HEAT T ST, BRI 5 AU BT R 8 IR R AR AR 1 T AT AR AT T, B
B, A BT FK A St T AR S5 LR I BE IR 15 J7 I AR R S A B9
3 #Hig

1 3 A2 TS [ AL SRR X ST, 705 % AN TR T i BEA TSI, AR B AN R LRSS -

(1) 3T AP A RIZERYAITT R AR B L B 22 5% AT TS, i TH T e R 2 5, JUatm
ARFMEIHEE R S <K <203 < BEX < B XK @S RE 2R X < BEX < sk
<K < SRR AN IR R SRT  3A] FH IS BN IR 7 A M AN R 3 R i R R 22 57 =
BT SIRIBBUN 2 o ST KI5 3R Skt 3o Sk i B SR B BB KR T VR, 1 P A 2R 2 ) P i AE 4
AT EA IR T A 250 5 SR ol I AR A IX 52 AR MR , AR O 98 B AR IR BE e v , T UK 3358
ROBLANGE T 3T SR AR BR e He o

(2) A FIZEBLRT P b 38 SRR BE 9 22 AR F R KR B8 /Ko 3RS T R 2R TE R A 5
RO EEFR WIS S R EZRR . Bl R E X RS A ST 3 4 B sty , 7848

http ://www. ecologica. cn



6 3 gk 4 LR A ZAR R R T 8 T IR I B AR AR AE 3251

JG 14:00 BAHRHTH” B "R Wi SR R EA — 2 KR TTE R, Rk S A A R
AT R AP IR BE AP , X iy B (A AR A e B B AT E

(3) WIUSERF, AR T i S H R ERsE = 6] IR IR BE AR AF 7R 25 57, 25 URE B IUK K < S <
Y < BEERES IR RIE R <EFY <Lk <KAEREE 1R RS R B3 F i, S5 3
ARG E B BE 2 (22 S BB, St K 1k 5 B39 1) %o JR e 5 473 A P S TR E 3R T T B
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