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TRMM 85 GHz
0422 UTC 08 Dec 2002

Gasoline storage
tanks on fire.
(Lightning ??)
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« (Left) Broken glass door at the Guam Memorial Hospital. (Right) Dislodged
internal wall in the pediatrics ward of the Guam Memporial Hospital.
Assessment authors Chip Guard, Art Chiu, and Mark Lander appear from left

to right.



Applications of Microwave Imagery for
Tropical Cyclone Diagnostics

*TC POSITION
*TC INTENSITY
*TC WIND DISTRIBUTION




Applications of Microwave Imagery for
Tropical Cyclone Diagnostics

*Defense Meteorological Satellite
Program (DMSP): Special Sensor
Microwave/lmager (SSM/I)

*Tropical Rainfall Measurement
Mission (TRMM): Active and Passive
Microwave

* Quikscat: Active radar
* AMSR-E: Passive Microwave
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The Sensors of TRMM Satellite

TMI: TRMM Microwave Imager *
Conical-scanning imager, 9 channels between 10-85 GHz,

PR: Precipitation Radar *
First spaceborne radar, 13.8 GHz, incoherent, electronically scanning

VIRS: Visible and Infrared Scanner *
Cross-track imager with 2-km resolution, similar to NOAA AVHRR

LIS: Lightning Imaging Sensor *
600 x 600 km staring imager optimized to locate lightning flashes

CERES: Clouds and the Earth's Radiant Energy System "
Broadband radiance measurements, also on EOS (Terra and Aqua)

* TMI, PR and VIRS data subsets are distributed in near-realtime via TSDIS
(TRMM Science Data and Information Service)

"CERES and LIS are designated as EOS instruments



TMI (TRMM Microwave Imager)l

« Passive microwave sensor designed to provide
guantitative rainfall information.

« Swath : 780 km

TMI Observation Characteristics

Center Freq. . Perpendicular to | g.an girection
Polarization scan direction
10.65 V.H 63.2 36.8
19.35 V.H 30.4 18.4
21.3 \V 27.2 18.4
</37.o V.H 16.0 92\>
% VH 7.2 46—

Extensive use In subjective TC diagnostics
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TRMM
85 GHz

191 NICHOLAS
TRMM 85H
GOES-12 VIS
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Polarization
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QUIKSCAT HRT Winds Oct 20 0350 UTC 20032 ascending - -- _
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« 85 GHz

HINGS

PROPERTIES OF
MICROWAVE IMAGERY:

HA

APPEAR COLD:

- Sea Surface and High portions of deep
convection with where there are large ice
phase precip (e.g., sShow)

HINGS THA

APPEAR WARM:

- Land and Low-cloud fields
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PROPERTIES OF

MICROWAVE IMAGERY:

e 37 GHz
THINGS THAT APPEAR COLD:

- Sea Surface, but not deep convection: 37
GHz signal largely passes through ice
(except when exceptionally dense).

THINGS THAT APPEAR WARM:

- Land and rain at low level (rain very
warm versus 85 GHz).
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International Conference on Storms
Brisbane, Australia
(5-9 July 2004)

Problem Areas:
*Diagnostics (Current and Past Information)
- Position, Intensity, Wind Distribution,
Motion, Rainfall ...
*Forecasts (Future Behavior)
- Track, Intensity, Wind Distribution,
Rainfall ...



International Conference on Storms
Brisbane, Australia
(5-9 July 2004)

TC INTENSITY FORECASTING

Not much improvement over past 30
years !

Diagnostic information even has
problems !
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Hurricane Patricia INTENSITY FORECASTS
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\
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DIAGNOSIS OF TC INTENSITY

GOES/GMS: VIS, IR (1,2), WV 6.7um

DMSP: SSM/I Passive
19 GHz, 22 GHz, 37 GHz, 85 GHz

TRMM: TMI Passive and Active PR
10.7 GHz, 19 GHz, ....



TC INTENSITY
DIAGNOSIS

DVORAK (1975) VIS TECHNIQUES 2-5a

DVORAK (1984) EIR TECHNIQUES 2-4b
accuracy: 5-7/ m s:

Good for the past 30 yrs

DVORAK ANALYSIS YIELDS 24-HR
FORECAST !!!!




DIAGNOSIS OF TC INTENSITY

VIS, IR IMAGERY: USE DVORAK TO
GET POSITION™ AND INTENSITY.

*Dvorak not a positioning technique, but does
give some pointers.




DIAGNOSIS OF TC INTENSITY

WHAT ABOUT MICROWAVE IMAGERY?

SSMI, TRMM, AMSU, QUIKSCAT ?7?7?

POSITION AND INTENSITY



TCINTENSITY FROM

MICROWAVE IMAGERY

Category: PLC ELC CLC WCB SCB PEW E1 E2

20-25kt 6
30-40kt 3
45-60kt O
65-85kt O
90-105kt O
110-125kt O
130-155kt O
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START
Locate cloud system

center.

Locate the "C3C" at the focal point of
all the curved cloud lines or bands,
Forinital development (T1), see Step 1A

DG

Analyze using pattern
below when possible,
hen go to Step 3.

24

2B

2¢

if indicated,

When your storm pattern does not fit the
description of any of Steps 2A thru E, do
Steps 3, 4, &, and 6; then return to Step 2
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GRAY SHADE CODE [(BD CLRYE])

WG [Warm Medium Gray), > +5°C
[(Off White), +3to J0°C

(Dark Gray), <31 to -41°C
(fMedium Gray), 42 to S3°C
Light Gray), -54 te ©3°C
Black), $4 te £9°C
(White), -70 to T5°C

CMG (Cold Medium Gray], -T6 to -B0°C
CDG (Cold Dark Gray), < 81°C
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QUIKSCAT PROBLEMS

- RAIN CONTAMINATION

- FALSE CENTERS

- ALONG-SWATH ERRONEOUS WINDS
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Mote: 1) Timaa ara GMT 2)Tirmaa correapond to 10N at right ewath edga — tima is right awath for ovedapping awathe ot 10M

NO®a  HESDIS /Offica of Raasarch ond Applicotiona

I)0ota buffer i= Oct 20 0350 UTC 2003—22 hra 4)Block barba indicate poaaible rain centamination
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QUIKSCAT HRT Winds Oct 20 0350 UTC 20032 ascending - -- _

1R- 13 20 23 30 33 40 45 =ED

j\%fy//h'ff//fﬁ#“? .................................... . .................. 5\(

_rd -~ - e
= RSP N
- '\ -

1o L=

253

Mote: 1) Timaa ara GMT 2)Tirmaa correapond to 10N at right ewath edga — tima is right awath for ovedapping awathe ot 10M
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Mote: 1) Times ore GMT  2) Block barbs indicate possible rain contamination
1] Data buffer is Oct’ 17 07:42 UTC 2003—-22 hrz 4) Data pass times ot bottom of image
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Mote: 1) Times ore GMT  2) Block barbs indicate possible rain contamination
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