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Abstract
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IDA IDA HIGE HIMOMURA ONASHI
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Estimates of precipitation at a high time and space resolution are required for many important applications. In this

paper, a new global precipitation map with high spatial ( . degree) and temporal ( hour) resolution using Kalman

filter technique is presented and evaluated. Infrared radiometer data, which are available globally nearly everywhere

and nearly all the time from geostationary orbit, are used with the several microwave radiometers aboard the LEO

satellites. IR data is used as a means to move the precipitation estimates from microwave observation during periods

when microwave data are not available at a given location. Moving vector is produced by computing correlations

on successive images of IR data. When precipitation is moved, the Kalman filter is applied for improving the moving

technique in this research. The new approach showed a better score than the technique without Kalman filter. The

correlation coe cient was . better than without the Kalman filter about hours after the last microwave

overpasses, and the RMS error was improved about . mm/h with the Kalman filter technique. This approach is

unique in that ) the precipitation estimates from the microwave radiometer is mainly used, )the IR temperature

in every hour is also used for the precipitation estimates based on the Kalman filter theory.
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NOAA CPC Climate Prediction Center Table

Table Characteristics of geostationary infrared

data used in this study.

GPM Global Precipi-

tation Measurement

Table Characteristics of microwave radiometers

used in this study.

CMORPH The Cli-

mate Prediction Center Morphing Technique

IPWG International

Precipitation Working Group

.

km N S

CMORPH

CPC

IR

.

CMORPH Table

JST

CREST

.
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Fig. Flow chart of the algorithm used for the present

analysis. Fig. Schematic diagram of the moving vector deriva-

tion to calculate the correlation coe cients of the

successive IR images.

GSMaP Global Satellite Mapping of Precipita-

tion
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Fig. The global . degree hourly rainrate map at UTC on July in mm/h. GSMaP_MVK

stands for Global Satellite Mapping of Precipitaion using Moving Vector with Kalman filter.

Fig. GSMaP_MV (Moving vector only) and MVK Fig. GSMaP_MV (Moving vector only) and MVK

(Moving vector Kalman filter) around Japan (Moving vector Kalman filter) near Japan at

at UTC on July in mm/h together UTC on July in mm/h together with

with Radar-AMeDAS data (bottom panel). Radar-AMeDAS data (bottom panel).
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Rmse between GSMaP_MV (Solid line) and GSMaP_

radiometers for the period of July as a func-

(Solid line) and the GSMaP_MVK (Dashed line),

(Solid line) and the GSMaP_MVK (Dashed line),

Fig. Correlation coe cient between the GSMaP_MV

Fig. Correlation coe cient between the GSMaP_MV
and the precipitation estimated from microwave

and Radar AMeDAS for the period of July
tion of the past microwave radiometer overpasses. as a function of the past microwave radiometer

overpasses.

RMSE

Fig. Fig.

Fig.
Fig.

MVK (Dashed line), and Radar AMeDAS for the

period of July as a function of the past

microwave radiometer overpasses.

Fig.
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