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ABSTRACT

Remote sensing data obtained by the observation instruments on satellite or airplane
1s one of those, which have contributed very much, as a means to catch various states of the
earth globally. Since the observation from a satellite can observe the whole earth
regularly repeatedly, it is especially best to the monitoring of environmental change.

Usually, as flood observation, it is common to use the remote sensing sensors of a
visible, an infrared, or thermal infrared band. However, in these, on cloudy weather it is
difficult to observe the ground situation. Then as another method to observe a flood
condition, it has been considered to use Synthetic Aperture Radar (SAR), an active sensor
with the microwave band about 300GHz or less. Because of observing by a microwave
sensor, 1t can observe mostly covering all the weathers and all the day. But, using SAR,
we must deal many amounts of data because of its high resolution, therefore it is difficult to
observe regularly and economically around the world.

On the other hand, the microwave radiometer, a passive sensor, has not so many data
quantity because of its low resolution. So it is easy to observe regularly and economically
around the world.

This paper is studied about the new methods of estimating water-covered area by the
flood using microwave radiometer data.

The following three kinds were considered as the method of water area estimation.

(1) The method uses the emissivity difference between land and water by single channel
data.

(2) The method uses the emissivity difference between two frequency bands-data.

(3) The method uses the emissivity difference between horizontal and vertical polarized
data of the same frequency.

It is the first research to observe the flooded area in Bangladesh in 1988 to 1990 on all-
weather condition using MOS-1/MSR data, the first microwave sensor of our country
launched in 1987. Here, using the method of the above (2), the good result is obtained.

Next, the observation using DMSP-SSM/I about the heavy flood in China generated in

summer of 1998 was performed. Here, mainly, using 37GHz horizontal polarized data,



the water area 1s estimated by the method of the above (1), and the cgood result was
obtained.

And, the estimation method of water area in Tonle Sap and Mekong Delta was studied
using DMSP-SSM/I data. Here, the water area is estimated by the method of the above
(1) using only 37GHz horizontal polarized data. and the method of the above (3) using

37GHz horizontal and vertical polarized data, and the good results were obtained from the
both methods.

Furthermore, the example that carried out the monitoring of the Volta Lake, which is
the greatest artificial lake of the world in Ghana, is also shown by the two methods of the
above (1), (3) same as Tonle Sap case study.

As For these studies, about DMSP-SSM/I currently being in operation, only single
channel data showed good estimation of water covered area.

It can be said that now the method of monitoring a flood situation using a microwave

radiometer was set to one of the main methods of land area use of a microwave radiometer.
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