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Thermal environment effect of land surface water bodies in Beijing based on satellite data
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Abstract; Satellite data in different resolutions were used to study thermal environment characters of water body type, Miyun Res-
ervoir, typical urban water bodies and their impacts on the environment around Beijing. The research of different land-use types u-
sing MODIS land surface temperature product indicated that at average seasonal time scale water body type of Beijing had tempera-
ture-decreasing effect during the daytime, while it had temperature-increasing effect in the night, of autumn and winter, and had
temperature-decreasing effect in the night of spring and summer. The analysis of Miyun reservoir using NOAA/AVHRR data
showed that it had cold lake effect in the daytime and warm lake effect in the night in summer. On no-freezing condition in winter,
Miyun Reservoir had warm lake effect during the day and night. But on freezing condition it had cold lake effect during the day and
had no warm or cold island effect during the night. The monitoring results of typical urban water bodies in Beijing using FY-3A/
MERSI, NOAA/AVHRR and Landsat-TM data indicated that water bodies of urban had no heat island effect and the larger area
water bodies had strong cold island effect. The analysis of land surface temperature of buildings within 500 meters to typical urban
water bodies and Temple of Heaven Park, respectively, indicated that water bodies had lower temperature than the green space of
Temple of Heaven Park. Average ground surface temperature of buildings decrease by 1.2, 0.6 and 0.4°C with the distance away
from water bodies less than 100 m, 100 —200 m and 200 =300 m, respectively. Green space of Temple of Heaven Park had cool-
ing effect only within 100 m distance with the surface temperature decreased by 0.4°C. The results showed that satellite data could
be effectively used to monitor thermal environment of these water bodies, and large area of water bodies were important sources of
slowing down urban heat island effect. The maximum distance of cooling effect of water bodies on building around was 300 m in the

urban areas of Beijing.
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Fig. 1 LST of different land cover types of Beijing in 2006 (a. Day, b. Night)
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Fig. 2 Daily variation of land surface brightness temperature of Miyun Reservoir of Beijing

in summer(2006 —08 —21) (a. 3:00GMT, b. 5:00GMT, c. 10: 00GMT, d. 13:00GMT)



X B4 AT TR FAeY b T R AR AR 09 AR RS AT 77
b F iR X XL W S5 IR 5 2K R R TR R, AR THRE AL AR X, BA % WA 5 7
R, SR F R R — R IR IX, B BRI X 5 BB AR B B T 145 S 5 M 1 v
B WA R £ A AR

2.2.2 WA KREICRA  FIFI2009 4511 A 17 H OKIERLEVK) 4 14:16 BF ) NOAAIS/AVHRR S 4 T A&
PR Tl XA S 5 B W B R - R (B 3a) AU RTIRIX WA R R, 28 2 K R4 T S5 A I X 5 TR W v
JR (B 3b) Jb 3 X A6 A 5 8500, DA 55 A5 RS IR A0 5 S 90R 2, B8 2 /K R A T A I X 3 4 ) 45
R WA FEWTEAMRGECIRE T, A RFIR 0% 2 /K R A BEARION ", 35 0 B 56 TF /K 8l 7 A
VREYIE BT B R A A5

41°0'NF 2 41°0'N
40°48'NF 40°48'N
40°36'N| 40°36'N |-

40°24'N
40°12'NE
40°0'N 1

39°48'NL

39°36'NL

£

39024'N<o | | R S s <Io & 39°24'N©
A M MRS A M MO A
RN RS SRS RN AR

& 3 4Z8(2009 — 11 — 17 ) Jb 5t Hb X 25 25 K R 2 0

2.2.3 AFLRRA

S
JEH

40°24'N |
40°12'N |

40°0'N}
39°48'NL

39°36'N L

AR —IREREE K (2. 4 b, W5R)

Fig. 3 Daily variation of heat island intensity of Miyun Reservoir of Beijing under no-freezing condition in

winter(2009 —11 —17) (a. noontime, b. early morning)
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Tab. 1 Land surface temperature of building area in buffer zones of water bodies and green land
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<O(/KRZR Sk ) 25.4 25.7 24.8 24.7 25.3 25.2 26.5

0 ~100 27.2 26.8 26.2 26. 1 26.9 26.6 28.1

100 ~200 27.9 27.2 26.7 26.6 27.7 27.2 28.6

200 ~ 300 28.1 27.5 27.2 26.8 27.9 27.5 28.5

300 ~400 28.0 27.9 27.7 27.2 28.2 27.8 28.4

400 ~500 28.0 28.0 27.9 27.3 28.1 27.9 28.5
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Tab. 2 Temperature cooling values of buildings areas of water bodies buffer zones
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0 ~100 -0.8 -1.2 -1.7 -1.2 -1.2 -1.2 -0.4

100 ~200 -0.1 -0.8 -1.2 -0.7 -0.4 -0.6 0.1

200 ~300 0.1 -0.5 -0.7 -0.5 -0.2 -0.4 0
300 ~400 0 -0.1 -0.2 -0.1 0.1 -0.1 -0.1

3 &it

AL T M FE KA 8 IR B A0 A3 AT A5 0T, K AR I #3743 A 5 T 28 2 S el K A TR S R B
XA AEAE A B S B TR0 , oF R AR T 44 5 8 EL B A . AR B3R 4 AT, W5 18 B LU 2508

1) TEZCREEA R IE K AR (4 IU 22254k - KA AE (1 R B RN, TE R R A F I8 R TR
M B ELAT (IR AE 7R R B 2 e BAT R AR H.

2) WK E T AR MR T LA B " s L KRR S VRS R, AR IR
(KA BT BN AESS VGRS T, (R “ Y NA0U0, ™, W ) TIC 4 B 4550

3) BRI 7 I DX K AR SR A G B, K B R /K A 5t B 8 5 7 B, S AT R T 4
TR Sr

4) H T AR R 8K 300 m 3 R P G AR IX M 3R 3R BE 35 I, E 45 K AR 100 m TR Y
BRI 1.2°C ;100 ~200 m P4 FRE 0. 6°C ;200 ~300 m P R[4 0. 4°C. T 23 & LA AE 100 m 365 Bl A IR 2450 X
HhF I EE TN, F R 0.4°C.
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