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Estimation of Land Surface Temperature from Himawari-8
Considering Land-Cover Classification Information

The land surface temperature  (LST)
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is a key parameter of the land-atmosphere interaction on various scales.

Since satellite/aircraft observations can provide LST data over wide area in homogeneous quality, LST retrieval
algorithms have been proposed from various sensors. Himawari-8, a next-generation geostationary satellite has
high spatial and temporal resolution compared to previous geostationary satellites. Due to these improvements, an
algorithm that can more accurately retrieve LST is also expected. In this study, we estimated land surface

emissivity (LSE)

more precisely by considering land-cover classification and internal reflections caused by

surface structure. The results show that the LSE errors of the bare and urban area become large but smaller than
2 %. The magnitude of this error may cause LST estimation error smaller than 2 K. Therefore, our developed LST
product has a sufficient accuracy to observe detailed time and space variation characteristics of LST.
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Figure 1. GLCNMO2013 land cover classes in the
observation area of Himawari-8.
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Figure 2. LSE relative errors (%) for Band 13 of each GLCNMO class in the green state
with respect to errors in fractional vegetation cover ranging from £5 % to £25 %.

Table 1. Estimation error (K) of a LST algorithm due to input data uncertainties obtained from
simulated data by Rstar6b. The uncertainties of the land surface emissivity (LSE) and Noise
equivalent differential temperature (NEDT) are assumed * 2 %, £+ 0.1 K for each Hiamwari-8
thermal infrared band. cRMSE is the estimation error of the algorithm itself; oe and oNEDT
are the estimation error due to the uncertainties of the LSE and NEDT, respectively.

Satellite Zenith Angle (°)

Uncertainty 0 10 20 30 40 50 60

oRMSE 0.60 0.60 0.62 0.65 0.71 0.81 1.01
O€104 1.22 1.24 1.32 1.44 1.63 1.89 2.23
oe2 0.96 0.93 0.82 0.64 0.34 0.08 0.70
o€124 0.99 0.98 0.96 0.91 0.84 0.72 0.54
oONEDT104 0.19 0.19 0.21 0.23 0.27 0.33 0.42
oNEDTu.2 0.20 0.20 0.19 0.17 0.15 0.15 0.20
ONEDT124 0.22 0.22 0.22 0.22 0.22 0.21 0.20

ototal (K) 1.97 1.97 1.96 1.97 2.03 222 2.65




