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Abstract

RSSJ Journal of The Remote Sensing Society of Japan Vol. No. ( ) pp.

KATSUKA YOSHI AKEUCHI

Yamanashi Institute of Environmental Sciences, , Kenmarubi,. . . . *

* Kamiyoshida, Fujiyoshida, Yamanashi , Japan

* Japan Aerospace Exploration Agency, , Sengen, Tsukuba,

* Ibaraki - , Japan

* Institute of Industrial Science, The University of Tokyo, ,

* Komaba, Meguro-ku, Tokyo , Japan

Japanese geostationary meteorological satellite, Multi-functional Transport Satellite (MTSAT), was launched in

February and the algorithms for land surface temperature (LST) retrieval from MTSAT were developed for

the monitoring of urban heat island and the other phenomenon . In order to improve the accuracy of LST retrieval

from satellite remote sensing data, the information of atmospheric condition, especially atmospheric water vapor

content, is absolutely imperative. In addition, since atmospheric water vapor is one of the dominant greenhouse gases

and it influences the process of partitioning of incoming solar radiation into sensible and latent heats, the atmospheric

water vapor content is one of the key parameters for the analysis of global environmental changes. However, the

products of water vapor content are not o ered except for radiosonde data and reanalysis products.

Precipitable water (PW) is one of the physical quantities which represents the atmospheric water vapor content.

This study aims to produce the hourly precipitable water maps using MTSAT data. A set of precipitable water

estimating equations were derived and demonstrated for mapping of hourly PW distribution in clear sky condition

using MTSAT data and reanalysis products. These equations were derived by a multiple regression analysis between

brightness temperature of MTSAT infrared channels and temperature at hPa from reanalysis products, and PW

derived from radiosonde data. The monthly root mean square errors ranged approximately from . to . mm. It

was revealed that the PW estimating equations could estimate PW with relatively high accuracy from July to

September, but it could not in January and February.

MTSAT

MTSAT Multi-functional Transport Sat-

ellite GMS-

MTSAT

MTSAT

MTSAT

Development of a Precipitable Water Estimation Method Using MTSAT Measurement

Shin A * Kei O * and Wataru T *

* * *

MTSAT

Keywords : geostationary satellite, radiosonde data, reanalysis products, split-window
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Fig. The geographical location of radiosonde stations for the analysis. Stars represent the radiosonde

stations for deriving PW estimating equation, and circles represent those for validation of it.
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Fig. Flow chart of deriving PW estimating equation.
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(a) Precipitable water (b) Temperature at hPa

Fig. Scatter plots between radiosode data and reanalysis data ; a Precipitable water b

Temperature at hPa.

Table Bias and RMSE of PW and temperature at Table Bias and RMSE of PW at each radiosonde

hPa, respectively. N represents the number of station. N represents the number of samples.

samples.

hPa

hPa

.

b
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Table Bias and RMSE of PW estimated using PW estimating equation and temperature at

hPa from either radiosonde or reanalysis. N represents the number of samples.

Table The coe cients of monthly PW estimating equations and the bias and RMSE of PW

estimated using them. N represents the number of samples.

Table

RMSE

Fig.

:

Table Table : UTC : UTC

Fig.

RMSE . mm . mm

Fig.

Table RMSE Table RMSE .

. mm Fig.

RMSE Table .

a a

a a
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PW estimating equations. N represents the number

Bias and RMSE of PW estimated using monthly

MTSAT

Scatter plots between radiosonde PW and PW estimated form MTSAT data ; a MTSAT

GMS-

(a) Using annual estimating equation (b) Using monthly estimating equations

Fig.

PW was estimated using the equation derived from annual data, b MTSAT PW was

estimated using the monthly equations.

TableRMSE mm Lapoag Medan

UjangPandang
of samples.

RMSE Table

RMSE mm ,

RMSE mm

: UTC : UTC

hPa hPa

Chester hPa

hPa

MTSAT MTSAT

Fig.

MTSAT
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Fig. Hourly precipitable water maps in August , . White area represents the cloud-contaminated area.
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