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NRL Tropical Cyclone Web Page

Purpose:

* Provide unique “storm following” satellite products in near

real-time using multi-sensors (15+) for all active TCs

worldwide via the web,

Unique “microwave” product suite,

Vis/IR/water vapor imagery,

Automated Tropical Cyclone Forecasting (ATCF) graphics,

Create living “online” archive with simple interface.




Understanding TC Structure
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|SS]‘||I | 04/09 2224 2, F-14 0190 | 04409 2350 Z, F-15 0454
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General Info

/2 NRL Monterey Satellite Photos - Microsoft Internet Explorer

General tc_info information page

This tropical cyclone weh page has been created with several goals:

1) Prowide the means to merge important remote sensing imagery and data sets denved from both geostationary and polar orbiter sensors that are of prime mterest to tropical cyclone [TC) researchers.

2) Include the capability to wew the appropnate warning and track forecasts relevant to the tunes of the satellite data sets. Official warning mformation derrved Fom the Automated Tropical Cyclone Forecastng (ATCFE) system will be used and simply bent-
piped from the Toint Typhoon Warning Center (TI'WC, Pearl Harbor, HT), Naval Pacific Meteorology and Oceancgraphy Center (MNEPWMOC, Pearl Harbor, HI), the Central Pacific Hurricane Center (CPHC, Honolulu, HI), or the Mational Hurmicane Center
(MHC, Miatni, FL).

3) The data sets will be GLOBAL in nature and mclude the standard visible/TR. and water vapor geostationary imagery in addition to passive and active microwave data. Tropical cyclones (T'Cs) in all basing are to be included since the MNavy is potentially
operating in all domains frequented by TCa. All processing on the web page products is automated! Scripts manage the receipt of new data and product generation, updates to storm positions, addition of new storms and deletions of storms that have decayed
and no longer are actrve

4) The data sets will be updated in near real-time. This 15 crucial to the success of the overall effort. The remote sensing data sets contan > 50 GBfday and it 15 unfeasible to store this quantity of data and extract the desired subsets after the fact. Thus, we have
decided to use real-tune center locations denwved from ATCE messages m an automated manner to access the appropriate satelite data sets.

How to USE and NAVIGATE the TC web page:

a) Select the storm of interest by clicking on storm name in the left frame and the suite of products online for that storm will appear in the main frame,

b Select the product to view via the appropriate hyperlink, wherever it is located on the main frame,

c) Click again on that product if you wish to wiew at full resolution,

d) Select another product and it will display that product at the same date and tine as the first one selected. If you select another satelite sensor, then the "closest” product i dateftume to the ongmal product will be displayed.

) I you wsh to wiew multiple items from any product, select the product, then click on "mosaic” i the top left display area. A hst of all files for that product will be displayed. 41 users can select up to swteen (16) tems, sequential or otherwise and then have
thumbnails of each displayed. The fill resolution product can then be accessed by clicking on the thumbnail.

) If you simply want to see what dateftimes are available for a given product, select the product and then click on the "Prev" {previous) linke. A complete bist of all files will be listed and clicking on any given file name will display that product. Use the "BACE"
button to retum to the directory list and select another example.

g) The file names include all information needed to malce them unicque. The names include the date and time (GMT) indicating when they overflew the storm center, the satellite, storm mumber/name, product identification, estimated storm intensity using both
maxitum sustained surface winds and minimum sea level pressure (MSLE) and the §-hourly storm center latflon from the latest ATCF warning message. The latflon may be updated more frequently if the warning centers believe positions need adjustments to
recenter the web page products.

by The "Pass Mosaic" imction provides the quickest means to display the full suite of passive microwave products for a given storm. Pass_Mosac will display all GOOD passes from SEMIT, T, AWIT-B, AMSER-E and QuikSCAT scatterometer. Good
overpasses are determined by calculating the closest point of approach (CPA) using the storm center and predicted satellite overpass viewing geometry.

1) Al products can be looped using the "animate” link under the display area. The animate function provides the user with some options to optimize the looping by taling inte consideration the bandwidth available.

i1 All products are saved and can be accessed at anytime quickly. Click on "ATL" in the upper-left frame to view old storms for the current vear. Select the storm desired and all products will be available in the right frame. Select "Vear" to wiew storms from
1997 to the present year. Select vear and all stonms for that vear will be lsted i the left frame.

The following digital data sets are processed immediately upon receipt of new data anywhere on the glohe:

Geostationary wisible, Infrared (TR} and water vapor (W) ranging in spatial resolution of 1-2 ko for vis and ~ 4-lm for TR,

GOE3-10 (GOES-WEST, 135 W), GOES-12 (GOEZ-EAST, 75 W), GOES-9 (Replaced GM3-5 and now located at 155 E), data available via collaboration with the Fleet Mumerical Meteorology & Oceanography Center (FINMOC) collocated
Wontersy, CA with IEL and the Air Force Weather Agency (AFWA, Omaha, MNE),

Meteosat-5 (63 E) provided wia collaboration with WO A & National Environmental Satellite Data & Information Service (MESDIS)

Meteosat-7 (0 E, soon to be replaced by Meteosat Second Generation, MSG), data prowvided wia FNMOC AT WA

a) 1-km Vis: NEL-MEY currently has access to full 1 or 1.25 km resolution wisible tmagery from GOES-9, 10, 12 and Meteosat-5 & 7 satell tes respectively. Al TCs around the globe are thus covered. These inages are updated every 30 nunutes for
GOE3-%, 10, & 12 (sometimes every 15 minutes or more [rapid scan penods] depending on where the storm 1s located within the GOES scanmng time table. The data has a ustogr am equalization applied to each mmage to bring out cloud details

b) Infrared: 4-km IR data is available from the same suite of global geostationary satellites. The IF. imagery covers a larger demain t han the visible imagery due to the reduced spatial resolution and is output in two versions; 1) standard blaclowhite
enhancement and 2) Dvor alc enhancement designed to highlight cold cloud tops associated with active convection near the storm center and routinely used to analyze s torm intensity.

o) Water Vapor: 8-lon WV data 13 available from the same suite of global geostationary satellites. The WV tnagery represents the amount of water vapor aloft, typically in the layer from 150-450 mb.

Passive microwave imagery and sounding channel data enable the user to "see through” non-raining clouds and wiew rainbands, eyewalls and eyes even when obscured by upper-level clouds that hinder the user of wisible and TR imagery. Passive microwave
data 15 currently only avalable on polar orbiter platforms that fly over tropical cyclones at most several tnes/dayfsatelite. Thus, WEL uses data from a constellaton of sensors to increase the temporal samplng durnng the coarse of day to map TC structure
changes. All data sets armve at FRL within 1-3 hours of real-time. A tramng tutorial page has been created to assist users not farmbiar with passive microwave data and the TC application: Passive WMicrowave Tutorial

The passive microwave sensors used are;
Special Sensor Microwave/Imager (SSM/T) currently operational on the Defense Meteorological Satellite Program (DWSD) satellites F-13, F-14, and F-15 and 15 prowvided by FINMOC, The S5MT was first launched in 1987 onboard F-8 and F-15
represents the last in the series. The 35T iz being replaced with the Special Sensor Microwave Imager & Sounder (SEMIS) with the first launch in Cctober 2003, More info about the SEMIT sensor can be found at: S3WIT Info

Tropical Rainfall Measuring Mission (TRMDW) Microwave Imager (TMI) operated by the INational Aerenautical & Space Admmstration (NASA) m conpunction with TAXA (Japanese Arrospace Exploration Agency). The data 1s prowided m near
real-time by the TEWM Science Data and Information System (T3DIS) located at the Goddard Space Flight Center (G3FC) GEFC and more mfo about the TRMM program can be found at: TR Info

Advanced Microwave Sounding Unit (AWVISU-E) sounder channels are used as "imager” data on NOAS polar orbiters I-16, M-15. Data from 8% and 150 GHz are used to map the TC structure. AWMST-B data is provided wia the MOA A NESDIS
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2003 Storm List: All Basins
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Select Isabel: Default ATCF Graphic
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Display 85 GHz Products
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WINDSAT

Passive Microwave Conical Scanner
Spacecraft: Coriolis
Launch: 2003 (January)
Heritage: SSM/I

11, 19, 24, 37, No 85 GHz
40, 20, 13, 11, km

Channels: 7,
~55,

Swath: 1025 km

Enhancements for TC Applications:

(1) Surface wind vectors, non-rain areas,
(2) Spatial resolution (37 GHz),

(2) Sea Surface Temperature,

(3) High winds closer to intense rain.

Web Links: http://www.pxi.com/windsat.main.html




Special Sensor Microwave Imager
Sounder - SSMIS

Sensor: Passive Microwave Conical Scanner
Spacecraft: DMSP F-16,17, 18,19, 20

Launch: May 2003

Heritage: SSM/I, T1, T2

Channels: 19, 22,37,91 GHz
~55, 55, 35,12 km

Swath: 1700 km

Enhancements for TC Applications: | ,
(1) Collocated imager/sounder channels, improved retrlevals,
(2) Longevity: S sensors [2003-2016],

(3) Large swath

Web Links: http://www.osdpd.noaa.gov/PSB/IMAGES/ssmisdoc.htm




NRL TC Web Page — Wed PM

http://www.nrimry.navy.mil/tc_pages/tc_home.html
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FNMOC TC Web Page — Wed PM
http://152.80.49.216/tc_bin/tc_home.cgi
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NRL Tropical Cyclone Web Page

Microwave Data Sets:

Special Sensor Microwave/lmager (SSM/I) 1997

TRMM Microwave Imager (TMI) 1998
Advanced Microwave Sounding Unit (AMSU-B) 2001
QuikSCAT surface wind vectors 2001
Advanced Microwave Scanning Radiometer 2003
QuikSCAT NRCS (Chang) 2004
Visible, Infrared, and Water Vapor Data Sets:

GOES-EAST/WEST, GMS-5/GOES-9, Meteosat-5/7
NOAA AVHRR GAC/LAC

Future: WindSat, SSMIS, MODIS, OLS 2004




NRL TC Web Page Upgrades

Points of Contact

Jeft Hawkins hawkins@nrlmry.navy.mil
Tom Lee lee@nrlmry.navy.mil

Joe Turk turk@nrlmry.navy.mil
Kim Richardson kim@nrlmry.navy.mil
Charles Sampson sampson@nrimry.navy.mil
John Kent kent@nrimry.navy.mil

Sponsors: Oceanographer of the Navy, via ONR and
PEO C41 PMW-150 projects

Thanks: NHC-JTWC for “driving” the web page!!!

http://www.nrlmry.navy.mil/tc_pages/tc_ home.html

http://152.80.49.216/tc_bin/tc_home.cgi




