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Abstract

In this study, the Artificial Neural Network (ANN) was used to mapping air temperature in Seoul. MODerate resolution Imaging
Spectroradiomter (MODIS) data was used as auxiliary data for mapping. For the ANN network topology optimizing, scatterplots and
statistical analysis were conducted, and input-data was classified and combined that highly correlated data which surface temperature,
Normalized Difference Vegetation Index (NDVI), Enhanced Vegetation Index (EVI), time (satellite observation time, Day of year),
location (latitude, hardness), and data quality (cloudness). When machine learning was conducted only with data with a high correlation
with air temperature, the average values of correlation coefficient (r) and Root Mean Squared Error (RMSE) were 0.967 and 2.708°C.
In addition, the performance improved as other data were added, and when all data were utilized the average values of r and RMSE were
0.9840 and 1.883°C, which showed the best performance. In the Seoul air temperature map by the ANN model, the air temperature was
appropriately calculated for each pixels topographic characteristics, and it will be possible to analyze the air temperature distribution in
city-level and national-level by expanding research areas and diversifying satellite data.
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Fig. 1. Location of the study area and AWS sites
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Table 1. The scientific data sets of MOD11A1, MOD13A2

Product Variable Type
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Fig. 3. Scatter plot of AWS air temperature and satellite data (land surface temperature, NDVI, EVI) at day time
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Fig. 4. Scatter plot of AWS air temperature and satellite data (land surface temperature, NDVI, EVI) at night time

Table 2. Statistical summary and parameter of ANN by data combination (day time). I =input layer, H1 =first hidden layer, H2 = second hidden layer,
O = output layer

r RMSE Activation Function Nodes of hidden layer
case training test training test 1—Hl H1 — H2 H2—0 H1 H2
1 0.9642 0.9616 2.9757 3.0005 tansig tansig tansig 21 22
2 0.9806 0.9787 2.1972 2.2405 logsig tansig tansig 24 23
3 0.9702 0.9681 2.7193 2.7339 logsig logsig tansig 25 25
4 0.9840 0.9816 1.9971 2.0833 logsig logsig tansig 25 26
5 0.9849 0.9825 1.9443 2.0318 tansig tansig tansig 27 28

Table 3. Statistical summary and parameter of ANN by data combination (night time). | =input layer, H1 =first hidden layer, H2 = second hidden
layer, O = output layer

r RMSE Activation Function Nodes of hidden layer
case training test training test I—Hl H1 —H2 H2—-0 H1 H2
1 0.9732 0.9679 2.3747 2.4812 logsig logsig linear 21 23
2 0.9801 0.9759 2.0479 2.1555 logsig linear linear 23 17
3 0.9786 0.9731 2.1259 2.2810 logsig linear linear 24 25
4 0.9854 0.9810 1.7596 1.9187 tansig tansig linear 26 27
5 0.9863 0.9823 1.7034 1.8528 tansig linear tansig 27 27
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Fig. 5. Spatial distribution of daytime air temperature (Aug. 26,
2017)
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Fig. 6. Mean of summer time NDVI in Seoul
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