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SURFACE TEMPERATURE ESTIMATION IN BANGKOK
METROPOLITAN USING REMOTE SENSING TECHNIQUES

maoritvos yin' Kankhajane Chuchip'

ABSTRACT

Surface temperature of Bangkok Metropolitan and its surroundings were estimated using remote
sensing techniques. The field measurement of surface temperature (T,) of selected objects was done to
incorporate the digital number (DN) of Landsat Thematic Mapper (TM). Simple linear regression has
been employed to prove the affect of DNs of each TM band on T,. The best-fit regression equation was
derived. A number of DNs of TM band that affected significantly to T, have been measured
systematically random. Measured DNs were input into the regression equation to estimate surface
temperatures. Then, the estimated surface temperatures have been used to interpolate a SURFACE
containing the value of surface temperature of the study area. Derived SURFACE was then used to
generate the isoline of T, and incorporate to GIS data for describing the temperature phenomena of the
study area.

The results showed that DNs of the sixth channel of Landsat TM, had significantly affect on the
surface temperature. The best fitted regression model was in form of exponential equation (with R? =
0.707). SPLINE interpolator was suited for performing a SURFACE for this study. The surface
temperature analysis indicated that the highest surface temperature of Bangkok, was found in the
Bangkok Airport, was approximately 60.80 degree Celsius. In addition, the lowest temperature was
found in Taling Chan district with 25.36 degree Celsius. [t was also found that surface temperature was
relatively high in the area covering with dense buildings and infrastructures. Meanwhile, agricultural
lands located in the outer part of the Bangkok Metropolitan had concretely low surface temperature.
The agriculture in form of standing trees had lower surface temperature than the agriculture in form of
paddy fields or abandoned land. Results demonstrated that the differences in cooling and heating
between the green area and building including infrastructure surfaces could affect city temperatures.
Thus, urban forests would be important to keeping cities cool.
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Table 1. Measured surface temperature and digital number (DN) of satellite image
used in the study

ID Dominant Objects Temp. DN of Landsat TM
(°C) ™1 TM2 TM3 TM4 TMS TM6 TM7

1  Concrete paved road 48.89 94 43 51 55 75 138 39
Lateritic road 47.78 100 a3 64 66 83 137 61

5 Abandon land (tropical 31.83 90 38 40 70 65 129 25
grass)

41 Buildings with grass 48.89 95 41 49 45 58 136 32
windows

42 Intermixed buildings and 38.89 95 39 43 38 51 135 32
roads

43 Intermixed buildings and 38.89 90 40 45 34 47 135 27
roads

44 Buildings nearby canal 37.78 95 46 58 55 66 131 39

45  Intermixed buildings and 45.00 90 39 44 38 46 134 31
roads

46  Built-up areas 44.44 91 41 46 41 66 134 44

6  Concrete yard 51.11 114 60 80 67 103 140 69

47  Trees 37.00 91 40 43 56 56 133 31

48 Cement roof 43.33 91 50 59 62 83 133 54

49  Trees 3833 85 38 39 53 50 132 22

50  Concreting buildings 45.56 97 46 53 48 55 134 31

7  Asphalt road 46.11 96 43 50 43 67 134 46

56 Massive structure of 47.22 92 43 47 67 111 134 - 54
monument

55 Massive structure of 41.00 98 46 60 51 87 130 54
monument

78  Built-up area 42.78 99 45 50 64 79 132 46

57 Tree belts 35.67 87 40 45 41 47 132 26

79  Mixed asphalt and concrete  39.44 93 42 45 37 57 136 39
road

59  Grass yard 36.00 X ] 43 48 55 67 130 33

60 Massive building 45.56 97 45 54 61 113 133 72

61  Roof with red brick 45.56 95 50 65 55 90 134 55

82 Pond with herbaceous 35.83 87 38 37 31 21 130 12
plants

64  Green park 37.22 92 44 48 66 79 130 40

11 Open land with grass 37.78 100 RS 50 53 95 134 56

84  Rugby yard 36.67 89 40 44 74 69 133 32

66  Water near riverbank 33.06 86 36 36 21 11 126 6

67 Water, 5 meters from bank 33.11 75 35 34 20 10 125 8

68 Water, 5 meters from bank 31.56 84 37 35 20 13 124 6

69 Water, 5 meters from bank 31.44 88 37 35 20 11 124 4

86  Swamp with herbaceous 33.50 85 37 37 88 58 127 21
plants
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Figuer 2. Derived scatter plots and regression models
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#wads Table 2

Table 2. Statistical data of estimated surface temperature of the selected regions of

the study area
Regions Surface Temperature (degree celsius)
Max Mean Median Mode SD

1  Ratchatewi, Phaya Thai, Bang Sue, 2896  58.89 4255 4236 4190 3.53

Chatuchak, Huai Khwang, Din Daeng,

Dusit, Phra Nakorn, Pomparb Sattruphai,

Samphanthawong, Bang Ruk, Prathumwan,

Sathon, Khlong San, Vadhana, Khlong Toei,

Bang Kholaem, Thon Buri, Yannawa,

Bangkok Yai, Bangkok Noi, Bang Plad
2  Lat Phrao, Bung Kum, Bang Kapi, 3533 5853 4533 45.49 4892 420

Kannayao, Saphan Sung, Wang Thonglang
3  Donmuang, Bang Khen, Lak Si, Sai Mai 32.64 60.80  42.28 42.23 43.90 4.52
4 Pravet, Phra Khanong, Suan Luang 3043 53.04 4094 41.43 43.71 447
5  Taling Chan, Phasicharoen, Bang Kae, Nong 2536 4539  35.43 3521 3450 320

Khaem, Thawi Watthana
6  Bang Khuntian, Rat Burana, Bang Bon, 2629 53.05 3561 34.99 3126 411

Chom Thong

Nong Chok 3029 5217 3838 37.07 33.81 5.09

Min Buri 30.32 50.06 39.69 40.37 42.55 4.57
9  Lat Krabang 31.02 5061 4050 40.12 3458 492
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Figure 4. Isoline of surface temperature in Taling Chan District
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