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要旨（英文 800 語程度） 
Thesis Summary （approx.800 English Words ） 

     Atmospheric-boundary layer (ABL) is the lowest part of the atmosphere which 
is directly interacting with the earth's surface. Within the ABL, sea breeze 
is a common process which is detrimental to the sustainability of the 
coastal-urban environment. Meanwhile, the advancement in temporal and spatial 
resolution of the next-generation geostationary satellite provides potential 
benefits of deeper understanding the ABL processes including sea breeze. 
     The study aims to construct a framework to derive a two-dimensional 
distribution of sea-breeze front (SBF) using geostationary satellite images. 
The framework includes the application of morphological snake algorithm into 
visible band images for automated detection of the cumulus cloud-lines 
associated with SBF. Verification was undertaken by comparing the passage time 
of the cloud-line with the arrival time of the SBF estimated from ground 
observation. 
     The research work consists of three steps. The first is the cloudiness 
classification and the sea-breeze days (SBD) screening. Cloudiness was 
classified into cumulus cloud-line, cumulus rolls, irregular and clear-sky 
pattern. SBD was detected based on the existence of the land-breeze and 
sea-breeze mode. Both modes should show stable flow at least in four consecutive 
hours in early morning and afternoon, respectively.  
     The second step is the application of the morphological snakes algorithm 
in the visible-band satellite images to detect the cumulus cloud-line 
automatically. The visible band measures the albedo or reflectivity of the 
object such as ocean and land surface, vegetation and clouds. In this study, 
the albedo values were normalized using solar and satellite zenith angle. And 
the threshold for cloud was 0.3. Based on this threshold, the binary images of 
all cloud-line cases were created. The edge of these cloud-lines were then 
detected automatically using the morphological snakes. 
     The final step is the verification of the SBF arrival using the ground 
observation. We first applied the framework over Jakarta, Indonesia. The results 
show that the cloud-line was reasonably able to represent the arrival time of 
the SBF with a bias time of 20 minutes and within a distance of 3 km. The mean 
penetration speed obtained from the cloud-lines passage was slightly slower than 
that estimated from the arrival time of SBF (1.4 m/s and 1.5 m/s, respectively). 
In certain cases, the cloud-lines passage was found to be behind the SBF more 
than 5 km, particularly in the city center. This finding suggests the presence 
of enhanced updrafts due to urban-heat-island (UHI) circulation which 
potentially delays cloud-line propagation under certain prevailing wind 
condition. 
     In order to evaluate the framework's global applicability, it was further 
tested in Tokyo, Japan. In Tokyo, two sea-breeze systems were detected. The 
average sea-breeze inland penetration speed was estimated to be ~2.8 m/s and 
~1.8 m/s from Sagami Bay and Tokyo Bay, respectively. Compared to Jakarta case, 
the overall inland penetration speed of SBF over Tokyo was slightly larger than 
Jakarta. The main reason for this, the magnitude of the mean wind and the 
orientation of the synoptic prevailing wind to the direction of the sea-breeze 



penetration can be considered. However, similarly to Jakarta case, the 
long-lasting cumulus cloud appeared over urbanized area of Tokyo. Moreover, the 
different penetration speed of SBF over urbanized area and less-urbanized area 
can be verified from both the observation and the estimated passage time of the 
cloud-lines. The current results support previous findings regarding the impact 
of synoptic-regional wind, UHI, and urban roughness to the inland penetration 
of sea breeze and the associated cloud formation. 
     This work contributes to the detection of SBF at high temporal and spatial 
scales (10 minutes, 500-m). Accurate estimating SBF serves a broad purpose 
including thermal and pollutant dispersion within and outside of cities. It is 
to be noted, however, that the method will undergo further developments in the 
future. Currently, the method is only applicable to sea-breeze events 
accompanied by cumulus cloud-line formation. Nevertheless, considering that sea 
breeze events with cloud-lines are frequently observed both in the tropics and 
mid-to-high latitude areas, the method can be applicable to a big percentage 
of coastal regions covered by all available geostationary satellites all over 
the world. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

備考 : 論文要旨は、和文 2000字と英文 300語を 1部ずつ提出するか、もしくは英文 800語を 1部提出してください。 

Note : Thesis Summary should be submitted in either a copy of  2000 Japanese Characters and 300 Words (Engｌish) or 1copy of 800 

Words (English). 

 

注意：論文要旨は、東工大リサーチリポジトリ（T2R2）にてインターネット公表されますので、公表可能な範囲の内容で作成してください。 

Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).  


