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Abstract  Taking Nanjing as an example, using the geo-social data combined with optical remote sensing

information from the Landsat8 and nighttime light satellites, we design the characterization parameters of the local
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detection environment within the 2 km buffer around the observation site, such as the anthropogenic factors
(population density and anthropogenic heat flux), geometric parameters (area ratio of land use type and altitude),
and physical optical parameters (area ratio of impervious surface and vegetation index), and investigate their impacts
on the air temperature (AT) observations. The results indicate that under the same weather background, when the
vegetation index and area ratio of water body increase and the area ratio of impervious surface decreases, the AT
decreases. The quantitative regression model between the vegetation index, area ratio of impervious surface, and
area ratio of water body around the observation site and AT is given, and passes over the 99.9% significance level.

The proposed method can be used to quantitatively evaluate the air temperature distribution at some region with high

resolution.
Key words
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Table 1 Main bands of OLI and their usages

Band Wavelength /pm  Spatial resolution /m Usage
Band 1 (coastal) 0.433-0.453 30 Coastal monitor
Band 2 (blue) 0.450-0.515 30 Penetration of water body and discrimination of soil and vegetation
Band 3 (green) 0.525-0.600 30 Vegetation identification
Band 4 (red) 0.630-0.680 30 Observing roads, bare soil, vegetation types
Band 5 (NIR) 0.845-0.885 30 Biomass estimation and wet soil identification
Band 6 (SWIR 1) 1.560-1.660 30 Distinguish roads. bare soil, water and fog-cloud
Band 7 (SWIR 2) 2.100-2.300 30 Rock and mineral identification
Band 8 (Pan) 0.500—0.680 15 Resolution enhancement
Band 9 (cirrus) 1.360-1.390 30 Cloud detection
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Fig. 1 Nanjing map. (a) Geographical location, altitude, and station locations; (b) Landsat8-based synthetic false color image
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Fig. 2 Retrieval results. (a) Population density distribution; (b) anthropogenic heat flux distribution; (c¢) main land

usage type distribution; (d) NDVI distribution; (e) NDWI distribution; (f) impervious surface distribution
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Table 2 Underlying surface classification and corresponding
scene examples(built-up is red, farmland is yellow,

vegetation is green, and water is blue)
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Fig. 3 Relationship between surface air temperature and data elements. (a) Proportion of vegetation area; (b) proportion of

water body; (c) proportion of built-up area; (d) impervious surface; (e) mean NDVI; (f) mean anthropogenic heat

flux; (g) mean population density; (h) mean altitude
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Table 3 Validation of temperature prediction

Number Site type Actual air temperature /°C  Predicted air temperature /°C  Difference /°C Relative error
1 Urban 38.000 37.401 0.599 0.016
2 Urban 37.000 37.209 —0.209 —0.006
3 Urban 37.000 37.352 —0.352 —0.010
4 Urban 37.500 37.936 —0.436 —0.012
) Suburban 36.000 36.183 —0.183 —0.005
6 Suburban 37.500 36.085 1.415 0.038
7 Suburban 37.500 36.320 1.180 0.031
8 Suburban 37.000 36.544 0.456 0.012
9 Rural 35.500 34.447 1.053 0.030
10 Rural 37.000 34.520 2.480 0.067
11 Rural 36.500 34.503 1.997 0.055
12 Rural 36.500 35.733 0.767 0.021
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Table 4 Mean error analysis of air temperature prediction

Predicted average Sum of squared

Site type

error /°C errors

Urban site 1.574 2.96
Suburban site 0.717 0.99
Rural site —0.100 0.18
All sites 0.731 1.35
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Fig. 4 Air temperature distribution in Nanjing at 30 m

resolution based on regression model
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