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3.1

3.1.1   
Fig.  3.1.1   Heavy rain on the sea to the south of Kyushu

Precipitation Measurement by Microwave Radiometers
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Satellite-mounted microwave radiometers, which provide direct information on rainfall in 

clouds over a wide range, have been attracting much attention in recent years as tools for 

estimating global rainfall.

We will discuss how heavy rain over the sea to the south of Kyushu is measured by a 

microwave radiometer using an example from the Tropical Rainfall Measuring Mission 

(TRMM). The three sensors mounted on TRMM can observe the rainfall area 

simultaneously. When the area was observed using the precipitation radar (Fig. 3.1.1a), a 

strong-rainfall area extended roughly east to west from near Yakushima Island.  However, 

an area with low cloud-top temperatures extended over a very wide range, so an infrared 

radiometer (Fig. 3.1.1b) could not detect the location of this strong-rainfall area. For the long-

wavelength (1.5cm, 19GHz in frequency) channel of microwave radiometers (Fig. 3.1.1c), 

the temperatures on the sea are low, but the temperatures around the strong-rainfall area 

are higher due to radiation from rainwater. Furthermore, a strong-rainfall area is indicated in 

the short-wavelength (3mm, 85GHz in frequency) channel (Fig. 3.1.1d) by low temperatures, 

which is due to scattering caused by snow in the sky.

The rainfall intensity can be estimated on the sea by utilizing these features through 

combining data from the long-wavelength and short-wavelength bands, and on the land from 

data on the short-wavelength band.
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Results of Precipitation Estimation by AMSR and AMSR-E
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Fig.  3.2.1   Monthly cumulative rainfall for January 2003 observed by (a) AMSR-E and (b) TRMM precipitation radar

Global Rainfall Distribution

Figs. 3.2.1a and b show the monthly cumulative rainfall results 

of January 2003 obtained from the AMSR-E and the TRMM 

precipitation radar. These two types of data accord well with 

each other within the observation range of the precipitation radar 

(37  North Latitude to 37  South Latitude).

The diagram of the monthly cumulative rainfall results obtained 

from AMSR-E, which has a wider observation range, reveals that 

rain areas along the path of the atmospheric depressions in 

winter lie in the North Pacific Ocean and North Atlantic Ocean, 

and a rain areas spreading over all longitudes lies in the area 

south of 40  South Latitude.
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3.2.2   2003 1 28 31
Fig.  3.2.2   Daily rainfall intensity from Jan. 28 to 31, 2003, in the Western Part of the Tropical Pacific Ocean

AMSR AMSR-E
AMSR AMSR-E 1
3.2.2a d 2003 1 28 31

10N

5N

EQ

5S

10S

15S

20S

25S

30S

10N

5N

EQ

5S

10S

15S

20S

25S

30S
150E              160E               170E               180               170W              160W             150W             140W              130W             120W 150E              160E               170E               180               170W              160W             150W             140W              130W             120W

10N

5N

EQ

5S

10S

15S

20S

25S

30S

10N

5N

EQ

5S

10S

15S

20S

25S

30S
150E              160E               170E               180               170W              160W             150W             140W              130W             120W 150E              160E               170E               180               170W              160W             150W             140W              130W             120W

0.5           1              2             3              4             6              8            10            12           16            20           30 [mm/h]

( a ) Jan. 28, 2003 ( b ) Jan. 29, 2003

( c ) Jan. 30, 2003 ( d ) Jan. 31, 2003

Frequent measurements by AMSR and AMSR-E

Combining data of AMSR and AMSR-E provides rainfall data for almost every day. Figs. 3.2.2a to 

d show the daily rainfall intensity from Jan. 28 to 31, 2003, in the western part of the tropical Pacific 

Ocean. From those figures, it is possible to track the generation, evolution, and decay of small rainfall 

areas and tropical depressions within the rain area in the tropical Pacific Ocean.
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3.2.3   2002 9 29 21
Fig.  3.2.3   Rainfall near Typhoon No. 21 in the sea south of Japan on Sept. 29, 2002
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Monitoring Strong Rainfall

Figs. 3.2.3a to c show the rainfall near Typhoon No. 21 on the sea south of Japan on Sept. 29, 

2002. The rainfall intensity estimated from the AMSR-E data (Fig. 3.2.3a) correlated well with the 

observation data of the TRMM precipitation radar (Fig. 3.2.3b) over the strong rainfall area around the 

eye of the typhoon and the rainfall in the outer rain band.

A quantitative comparison of these two types of data (Fig. 3.2.3c) also indicates that the rainfall 

intensity estimates from AMSR data are accurate.
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Improvement of Precipitation Retrieval Method
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3.3.1   AMSR-E
Fig.  3.3.1   Relationships between the rainfall intensity and short-wavelength data of AMSR-E
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To estimate rainfall intensity on the land and snowfall intensity on the 

sea from the data of the satellite-mounted microwave radiometer, it is 

necessary to know exactly how the microwaves in the short-wave band 

are scattered by snow particles. Therefore, Japanese and American 

researchers conducted special observations of winter rain clouds in the 

Japan Sea, primarily around Fukui Prefecture, in January and February 

2003.

Fig. 3.3.1 depicts the relationships between the rainfall intensity 

observed by a ground-based radar during this period (Figs. 3.3.1a and 

b) and the short-wavelength (3mm, 89GHz) data of AMSR-E (Figs. 

3.3.1c and d). It can be seen that the scattering signal is stronger 

(despite the rainfall intensity) in the case of Jan. 29 on the right than in 

the case of Jan. 28 on the left.  Based on these results, we will improve 

the method for estimating rainfall intensity.


