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Impacts of surface slope and shadow to the land surface temperature

OYetrig - 2 Akl
Ryo Satake, Masahiro Tasumi

Abstract : Surface temperature measurements by satellite has been more and more popular. In terrestrial applications, such surface
temperature data have been popularly used for heat-island and evapotranspiration studies. However, due to the relatively short history
of surface temperature measurements, several questions related to the characteristics of surface temperature have remained. This
study investigates the impact of surface slope and the effect of shadows to surface temperature, to enrich the knowledge of
characteristics of surface temperature. A series of field experiment was conducted using a woody-made sloping terrain model in
Miyazaki, Japan, to measure the surface temperatures on sloping surfaces and to evaluate the effect of shadow. The result indicated
that solar radiation is the primary factor that controls surface temperature. Some variation of temperature were confirmed for the
same level of solar radiation, which might be derived by difference in surface aspect. Some results showed that air temperature acted
as minimum limit of surface temperature in daytime clear-sky condition, but not always. Surface temperature under cloudy condition
approached to air temperature regardless the surface slope and the aspect. When the surface is suddenly shaded, the surface
temperature decreased rapidly in the initial stage, then the decrement speed decreased with time. The result of this study helps better
understand the characteristics of surface temperature in sloping terrains and unstable radiation conditions.

Keywords : surface temperature, topographic effect, remote-sensing, shadow
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The relationship between land surface and air temperatures at large-scale irrigated fields
having different types of crop

O/NIFRZEL - 2 e
Haruna Ogawa, Masahiro Tasumi

Abstract : This study investigates the relationship between land surface temperature and air temperature in an irrigated agriculture
condition. The study area is southern ldaho, United States, and the study period was from 2016 to 2017. Land surface temperature
data for selected sample fields were obtained from Landsat-8 thermal imagery, and the corresponding air temperature were
obtained from near-by weather station. Field NDVI data by Landsat-8 were also applied to understand the crop status of the
sample fields. In high NDVI conditions (NDVI > 0.8), surface temperatures of the sample fields were close to air temperature and
the difference was primarily within 5°C. If limited to the coldest fields of each crop types, the difference becomes within 2°C in
summer. The difference of surface-air temperatures in high-NDVI fields tended not to be affected by crop types, probably
because evapotranspiration ratio of high-NDVI fields were similar among the investigated crops. While more investigations are
needed, this result shows a potential to estimate air temperature from surface temperature in agricultural conditions, and to

improve evapotranspiration estimations.

Keywords : land surface temperature, air temperature, irrigated agriculture, Landsat-8
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Sentinel - | #5 2 B & AV /2 SAR 2 HBELLRS L
A XOEY /ST A —F OREEIZONT
Relationship between Sentinel-1 SAR backscatter coefficients and biophysical parameters of
paddy rice

OFMEEA L - Emal Walit « £ /e
Keita Nagato, Emal Wali, Masahiro Tasumi

Abstract : This study investigated the relationship between SAR backscattering coefficients of Sentinel-1 and biophysical parameters
of paddy rice. The study site is in a paddy field in Miyazaki, Japan. The study period was rice cultivation seasons of 2018 and 2019.
As the backscattering coefficients, two polarization settings - VH (vertical transmitting, horizontal receiving) and VV (vertical
transmitting, vertical receiving) — were investigated. For the biophysical parameters, ground measured plant height, leaf-area index,
green vegetation cover and total dry biomass were investigated. A similar trend of backscattering coefficients were confirmed for the
paddy field both in 2018 and 2019, implying that a specific temporal trend of SAR backscattering for paddy rice is available. This
specific characteristic of paddy rice might be used to detect the area identification of rice cultivation and the monitoring of crop
growth of rice. The relationship between SAR backscattering coefficients and biophysical parameters showed some strong
correlations, implies a potential of biophysical monitoring of paddy rice by Sentinel-1 SAR observation. Future studies for the year-

by-year deviation of the correlations are recommended by increasing the number of observation years.

Keywords : Sentinel-1, SAR, paddy rice, crop monitoring
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