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A Theoccurrence of precipitationis determined by thenvironmental
dynamicsandmicrophysicsof weather and climate systems.

A Precipitation efficiency (PE) is used to evaluateow efficiently the
convective system produces precipitatian
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Radar Reflectivity Composite
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Uniqueness of
Typhoon Morakot

M orakot occurred in a dry monsoon season
Long duration and record-breaking rainfall (> 3 m)
Weakening steering flow; smalltranslation speed

long influencing time (> 64 hours)
Asymmetric precipitation structure embedded In
large-scaleconvectionzone
Coexistence of southwesterly monsoon and typhoon
Continuous formation of outer rainbands
Mountain lifting effect

( 2010)
TAO Special Issue on Typhoon Morakot (Wu and Yang 2011)



SST and Precipitation

NCEP 850hPa Specific Humidity percentils, Jul-Sep 2008, base pericd 1948-2008
B850hPa %

How anomalous was the
2009 typhoon season?

* humid, high SST > PR95

* but less precipitation < PR10
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NOAA SST Percentile, Jul-Sep 2009, base period 1854-2009
GPCP V2.1 Precipliation percentlie, Jul-Scp 2009, base period 1979-2009
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Temperature(°C)
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Structure of Morakot while landfalling Taiwan
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| Asymmetric str uctule
str Ong conv ectn e 1n the south palt of Morakot

R. L. Elsberry (NPS)



Structure of Morakot in the Taiwan strait

loose structure,
hollow and big eye

S asymmetric structure
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Structure of Morakot while landfalling China mainland
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Radar Reflectivity Loop d¥florakot (2009)
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Continuous formation of the outer
rainbandsover the Taiwan Strait

CWB QPESUMS Composite 3D Refl X Cross
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Typhoon Morakot (2009)

before after
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More than 100 houses affected

Over all in Taiwan: Life losses close to 700.



- 614 deaths confirmed, 92 still reported as missing.

M o r'a kOt - More than 1.6 million people evacuated.

- Direct economic loss estimated at US$ 5.3 billion.
(UN OCHA report) (over Taiwan and mainland China)
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Rainfall during the Morakot period
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Heaviest rainfall occurred when Morakot was leaving laiwan.
C.-S. Lee



Long duration
Record-breaking rainfall
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