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Estimation of Near Surface Air Temperature Using
MODIS Land Surface Temperature Data and Geostatistics
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Abstract Near surface air temperature data which are one of the essential factors in hydrology, meteorology and
climatology, have drawn a substantial amount of attention from various academic domains and societies. Meteorological
observations, however, have high spatio-temporal constraints with the limits in the number and distribution over the earth
surface. To overcome such limits, many studies have sought to estimate the near surface air temperature from satellite image
data at a regional or continental scale with simple regression methods. Alternatively, we applied various Kriging methods
such as ordinary Kriging, universal Kriging, Cokriging, Regression Kriging in search of an optimal estimation method based
on near surface air temperature data observed from automatic weather stations (AWS) in South Korea throughout 2010 (365
days) and MODIS land surface temperature (LST) data (MODI11AL1, 365 images). Due to high spatial heterogeneity, auxiliary
data have been also analyzed such as land cover, DEM (digital elevation model) to consider factors that can affect near surface
air temperature. Prior to the main estimation, we calculated root mean square error (RMSE) of temperature differences from
the 365-days LST and AWS data by season and landcover. The results show that the coefficient of variation (CV) of RMSE
by season is 0.86, but the equivalent value of CV by landcover is 0.00746. Seasonal differences between LST and AWS data
were greater than that those by landcover. Seasonal RMSE was the lowest in winter (3.72). The results from a linear regression
analysis for examining the relationship among AWS, LST, and auxiliary data show that the coefficient of determination was
the highest in winter (0.818) but the lowest in summer (0.078), thereby indicating a significant level of seasonal variation.
Based on these results, we utilized a variety of Kriging techniques to estimate the surface temperature. The results of
cross-validation in each Kriging model show that the measure of model accuracy was 1.71, 1.71, 1.848, and 1.630 for
universal Kriging, ordinary Kriging, cokriging, and regression Kriging, respectively. The estimates from regression Kriging
thus proved to be the most accurate among the Kriging methods compared.
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Figure 1. Locations of AWS (automatic weather station)
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Table 2. The Scientific Data Sets(SDS) in the MOD11A1 Product
Dataset 1D SDS name NumberType| Unit Valid Range | Fill Value | scale Factor | add offset
subdataset 0 | LST Day lkm UINT16 Kelvin 7500-65535 0 0.02 0.0
subdataset 1 QC Day UINTS8 none 255 0 NA NA
subdataset 2| Day view_time UINTS8 hrs 0-240 0 0.1 0
. V3 : 0-180
subdataset 3| Day view_angle UINT8 DEG Va4 - 0-130 0255 0.51.0 0-65.0
subdataset 4| LST Night lkm UINTI16 Kelvin | 7500-65535 0.02 0.0
subdataset 5 QC Night UINT8 none 255 NA NA
subdataset 6 | Night view_time UINTS8 hrs 0-240 0 0.1 0
V3 : 0-180
subdataset 7 | Night view_angle UINTS DEG 0255 0.51.0 0-65.0
V4 : 0-130
subdataset 8 Emis_31 UINTS8 none 255 0 0.002 0.49
subdataset 9 Emis_32 UINTS8 none 255 0 0.002 0.49
subdataset 10| Clear_day cov UINT16 none 65535 0 *0.0001 0.
subdataset 11| Clear night cov UINT16 none 65535 0 *0.0001 0.
FAoz AFEal glow 1km &3t s4&=2] 1200 AFSAZIM 5 7HE A 22 (kriging) 7]
Be1200%2) TG Y Zoul Ao 2 ] WE BUA ARAL| EHE Sl - sl
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LST Day 1km, QC Day, Day view time, Day view angle,
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