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Figure 1. The track for typhoon Morakot
during 3-10 August 2009 (UTC).
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Figure 2. The surface analyses at (a) 000UTC 06, (b) 000UTC 07, (¢) 000UTC 08 (d) 000UTC 09 and
(e) 000UTC 10 August 20009.
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Figure 3. The satellite infrared image at (a) 000UTC 06, (b) 000UTC 07, (c) 000UTC 08 (d) 000UTC
09 and (e) 000UTC 10 August 2009.
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Figure 4. The satellite retrieved total precipitable water image of typhoon Morakot (left panel) around

1300LST 06 August 2009. The 12 hours accumulated rainfall amount after satellite observation

(right panel).
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Figure 5. Same as Figure 4. but around 1300LST 07 August 2009.
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Figure 6. Same as Figure 4. but around 0100LST 08 August 2009.
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Figure 7. Same as figure 4. but around 1300LST 08 August 2009.
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Figure 8. Same as figure 4. but around 0100LST 09 August 2009.
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Figure 9. Same as figure 4. but around 1300LST 09 August 2009.
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Figure 10. The images of typhoon invaded Taiwan from 2005 to August 2009.
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Figure 11. The interactions of a large and
a small vortex with different intensity
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Ritchie and Holland 1993).
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Figure 12. The track for typhoon (a) Typhoon Haitang 2005, (b) Typhoon Billis 2006 (¢) Typhoon

Krosa 2007, and (d) Typhoon Morakot 2009.
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Figure 13. The 12 hours accumulated rainfall amount before landing. for Typhoon. (a) Haitang (2005),
(b) Billis (2006), (c) Krosa (2007), and (d) Morakot (2009).
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Figure 14. The 12 hours accumulated rainfall amount after landing. for Typhoon. (a) Haitang (2005),
(b) Billis (2006), (c) Krosa (2007), and (d) Morakot (2009).
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Figure 15. The sequence diagram of total precipitable water and 12 hours accumulated rainfall
amount (after satellite observation) for every 12 hour. (a) Haitang (2005), (b) Billis (2006), (c)
Krosa (2007), and (d) Morakot (2009).
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Figure 16. Scatter diagram comparing total
precipitable water retrieved from AMSU
and integrated from sounding data. The
up panel is for all data. The bottom panel
is for good quality data.
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Applying Retrieval Satellite Data to Typhoon Heavy
Rainfall Analysis and the Potential for its Prediction

Chien-Ben Chou,  Chain-Wen Wu,  Luh-Hsiang Chi, Keng-Lu Chang, = Mei-Hui Liao
Meteorological Satellite Center, Central Weather Bureau Taipei, Taiwan R.O.C.

ABSTRACT

The satellite total precipitable water (kg/m®) is the amount of water vapor in the column from
the surface of the Earth to the space. The microwave instruments SSMI and AMSU can be used to
retrieve the parameter. It could be a useful physical parameter related to the heavy precipitation. In
order to study the cause of heavy precipitation induced by Typhoon Morakot, we collect the image
of total precipitable water associated with all typhoons that invaded Taiwan in the recent five years.
The daily accumulated rainfall amount in Taiwan area in the same period with those typhoons also
has been collected. The analysis results show that heavy precipitation by Typhoon Morakot is caused
by convective systems of the typhoon itself and abundant water vapors existing in the southwesteries
induced by the typhoon. And such abundant water vapors in the southwesteries may be caused by the
depression in the South China Sea .The abundant water vapor of Typhoon Morakot has never been
seen in the five-years data. Our study shows that the satellite total precipitable water image is useful
to observe the water vapor content variation. The potential of 24 hours rainfall forecast associated
with typhoon in Taiwan area by using total precipitable water image also has been studied. The
results show that total precipitable water image with other aguidance data (eg. 24 hours typhoon track
prediction, historical data of rainfall and surface analysis) could be useful information on this topic.
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