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PRERERZFEP L

A 2008E1811EHMODISE(F - MODISBTerra

Sea surface temperature retrieved from NOAA-18 [left) and MODIS [right) on January 10, 2008,
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The Central Weather Bureau proposed the
establishment of a meteorological satellite
1976. The

receiving station became operational on

ground receiving station in

January 28, 1981 and was renamed the
Meteorological Satellite Center (MSC]) on
August 1, 1989.

[he geostationary satellites observe the

earth every 30 minutes in the visible,
infrared, and water vapor channels. The

polar orbiting satellite (POS) observes the
earth at very high resolution using over 30
spectrum channels. Terra MODIS and Aqua
MODIS are

surface every 1 to 2 days, acquiring data in

viewing the entire earth's

36 spectral bands.

Satellite data assists better understanding

of the global dynamics and processes of

weather systems occurring over the land,

the oceans, and in the lower atmosphere,

and provides significant benefit to weather

analyses and forecasting.
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The Applications of Satellite Imagery
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Monitoring typhoon movement
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The meteorological satellites are the most important tool for observing
and monitoring typhoons in oceanic areas. The cloud features of Typhoon
Mindulle as shown in the infrared channel satellite images [ right ), are
used to locate the typhoon center, track its movement, and estimate its
intensity.
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The variation in the intensity and movement of a typhoon can be closely
monitored by the continuous examination of satellite imagery. The right
figure shows a satellite composite of Typhoon Zeb moving from low
latitudes towards the northwest and then turning to northeast. The
topographic influences of Luzon and Taiwan islands lead to a rapid decrease in the intensity of Typhoon Zeb which is
evident in the satellite imagery.

2BWEBNER

Monitoring Mei-Yu front
S 3 KN INGEEEEE ( TE ) » BB{KE Infrared satellite images on three consecutive days(below] depict
chIN R BT e o R B S B R i - the movement and spatial variation of a low - pressure center

accompanied by a Mei-Yu front in early summer.
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Monitoring heavy ( torrential ) rain
TEEAESEMEIEEEERENEAEZR A zoomed-in satellite image [bottom left]) shows the associated
CEEEER  TEEARRENAINGEEM convective clouds with the front in the vicinity of Taiwan. A color-
(L EE » TOREEE L R R R E R enhanced infrared image [(bottom right]) of the same time
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classifies cloud top temperatures revealing the vertical
development of the same convective clouds.
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Monitoring cold surge
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A front will form when the leading edge of southward moving cold air mass from high latitude meets a warm air mass.
The cold air mass will continually push the front towards the ocean. Cloud streets appear when the cold air mass flows
over the relatively warm ocean.
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Monitoring afternoon thunderstorm
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Taiwan possesses an island climate with warm and moist environment. Daytime solar heating in summer results in
rapid development of convection and the ensuing short-lived but strong afternoon thunderstorm.
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Volcano eruption
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Mt. Pinatubo was erupting when Typhoon Yunya made landfall on Luzon on June 15, 1991. The plume of volcanic ashes
[below] penetrated the tops of convective clouds associated with the typhoon as captured by the satellite images.
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Smog
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Indonesian forest fires occurred through several weeks during September of 1997, prior to the onset of the monsoon
season. Massive dense smoke spread into neighboring countries and resulted in severe air pollution across a large
region. Aviation safety was affected due to poor visibility.
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The Applications of Digital Satellite Data
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The digital satellite data can be used to retrieve sea surface
temperatures, upper - air winds [right] , and moisture

contents [below] in the oceanic areas where are nearly

void of observations.
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Operational procedures of Meteorological Satellite Center
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QPESUMS ( Quantitative Precipitation Estimation and Segregation Using
Multiple Sensors )
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The Quantitative Precipitation Estimation and Segregation Using

Multiple Sensor [ QPESUMS ] incorporates the Geographic

i. Information System [ GIS ) and multiple weather observations to
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create web-based products for disaster prevention and mitigation.
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The QPESUMS integrates data of accumulated precipitation, rainfall category, wind direction, wind speed,
temperature, and pressure from synoptic weather stations, automatic meteorological and raingauge stations.

Illustrations of maximum precipitation and cumulative precipitation in each county (lower left])or township (lower
right)are manually displayed.
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Max. County Precip.
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The QPESUMS provides the gauge-adjusted rainfall amounts for each administrative division [below a), river basins
[below b], and potential areas of debris flow and landslides. The 0-to-1-hour (below c] and 0-to-3-hour [below d]

extrapolated forecasts for radar reflectivity and precipitation estimation are also available.
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QPESUMS ( Quantitative Precipitation Estimation and Segregation Using

Multiple Sensors )
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The QPESUMS provides real-time
typhoon center position, moving
direction and speed, and eyewall
radius (upper). The 24 - hour
potential track of typhoon is also
available

(right ).
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The QPESUMS provides near real-time information on convective cell,
including the position, moving direction and speed, maximum reflectivity,
vertical depth, content of vertical liquid water, probability of hail and
tornado occurrence, and the size of possible hail. The convective cells are
traced by the system that makes 0-to-1-hour, short-term track
extrapolation (bottom left). In addition, QPESUMS updates the product of
lightning frequency (bottom right) based on the data from TLDS [Total
Lightning Detection System ).

Lightning
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Analysis product of LAPS
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Forecast product for river basin
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Verification of LAPS rainfall forecast
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LAPS (Local Analysis and Prediction System)
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LAPS (Local Analysis and Prediction System) has the unigue cloud analysis
procedure and integrates numerical weather forecasts and local observations in
Taiwan area (left) to produce real-time analyses and high -resolution model initial
fields that contain the information on cloud water, cloud ice, and vertical
movement.
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LAPS analyses can be used as the initial fields of various numerical models to
generate very-short-term forecasts. Based on the model outputs, forecasts of

surface temperature, humidity, winds, precipitation for the river basins, and the
quantitative precipitation are available [ left and below].
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Time series product Product of LAPS
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To understand the systematic bias of the models,

the precipitation forecasts are verified with the @

observed rainfall data [ left ). The information of the
systematic bias is useful for real-time weather
prediction.
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