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The JPL Tropical Cyclone Information System

(TCIS)
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The JPL Tropical Cyclone Information System
(TCIS)

http://tropicalcyclone.jpl.nasa.gov
Objective of the TCIS

To provide a one-stop place that facilitates fusion of multi-parameter,
multi-instrument observations (satellite, airborne and in-situ) and
model output, relevant to both the large-scale and the storm-scale
hurricane processes, in the atmosphere and in the ocean.

Goal:

- help understand the physical processes that determine hurricane
genesis, intensity, track and impact on large-scale environment

- help improve hurricane forecast accuracy by facilitating validation and
improvement of hurricane models through comparison with observations
and development of new data assimilation techniques

- enable studies aimed at developing new algorithms, sensor systems

and missions.
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First phase released May 2012

Satellite depictions of hurricanes over the globe
12-year record (1999-2010)

offers both data and imagery, making it a unique
source to support hurricane research.

GRIP Portal — NRT in 2010, Atlantic

Integrates model forecasts with satellite and
airborne observations from a variety of
instruments and platforms, providing good spatial
and temporal context for the high-resolution, but
limited in space and time, airborne observations.

essential knowledge for the experiment design,
flight planning, and a very rich information source
in the analysis stage of the experiment.

Allows interrogation of a large number of
atmospheric and ocean variables to better
understand the large-scale and storm-scale
processes associated with hurricane genesis, track
and intensity changes.
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Welcome to the JPL Tropical Cyclone Information System

The JPL Tropical Cyclone Information
System (TCIS) was developed to support
hurricane research. It has two
components: a 12-year global archive of
multi-satellite hurricane observations
and, what was a near real-time portal,
that supported the 2010 NASA Genesis
and Rapid Intensification Processes
(GRIP) hurricane field campaign.

Together, data and visualizations from

the near-real time system and data - .
f : Supertyphoon Pongsona struck the U.S. Island of Guam on Sunday, December 8, 2002. The composite
archive can be used to study hurricane | e on was made by overiaying data.from the. nfrared, microwave, and
i il visible/near-infrared sensors that make up the AIRS sounding system. This storm can also be seen with
process, validate and improve models, A Ve

and assist in developing new algorithms

The long-term goa e data archive is to create a
comprehensive tropical cyclone database of satellite
observations, in-situ measurements, and models. The first
phase of the TCIS archival database, released in May 2012,
contains the satellite depictions of hurricanes over the globe
during the period 1999-2010. It offers both data and imagery,
making it a unique source to support hurricane research.

—

GRIP Data Portal )
The near real- web portal, developed to facilitate

the GRIP field campaign, integrates model forecasts with
satellite observations from a variety of instruments and
platforms. The unique features of the portal allow users to
interrogate a large number of atmospheric and ocean
variables to better understand the large-scale and storm-
scale processes associated with hurricane genesis, track and
intensity changes. By including a diverse set of satellite
observations and model forecasts, it provides a good spatial
and temporal context for the high-resolution, but limited in
space and time, airborne observations. Such knowledge is
essential for the experiment design, providing critical input
for the flight planning and serving as a very rich source of
information in the analysis stage of the airborne experiment.

Acknowledgments: The development JPL Tropical Cyclone Information System was sponsored by NASA's Hurricane Science Research Program
managed by Dr. Ramesh Kakar, Weather Focus Area Leader within the Earth Science Division, NASA Headquarters in Washington, D.C.

The inclusion of specific products was also supported by several other projects (CloudSAT, QuikSCAT, MLS, AIRS, HURSAT). The NRT GRIP portal
was developed with contributions from the Marshall Space Flight Center, NRL, NPS and the science teams of the PREDICT (NSF) and IFEX (NOAA)

field experiments which had similar to GRIP's goals and ran highly coordinated missions.




The 12-year Global Data Archive

— A wide variety of data types

— Organized by year, basin, storm
* no need to search!!!

— DATA and imagery
— Large-scale and storm scale
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The 12-year Global Data Archive

T
— A wide variety of data types

— Organized by year, basin, storm
* no need to search!!!

— DATA and imagery
— Large-scale and storm scale

e Large-scale (over the ocean basins; +2 days on either side)
— SST
— Scatterometer winds
— TPW
— Thermodynamic atmospheric structure from AIRS
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&% The 12-year Global Data Archive

— A wide variety of data types

— Organized by year, basin, storm
* no need to search!!!

— DATA and imagery

— Large-scale and storm scale

e Large-scale (over the ocean basins; +2 days on either side)
— SST
— Scatterometer winds
— TPW
— Thermodynamic atmospheric structure from AIRS

e Storm scale
— Geostationary IR: GOES, MTSAT, FY2, Meteosat, MSG (HURSAT Version 5)
— Multi-frequency brightness temperatures from TRMM-TMI, AMSR-E, SSMI
— full set of radar observations from TRMM-PR and CloudSAT
— QuikSCAT surface winds

JPL- — MLS, OMI




Analysis Tool

Tropical Cyclone Rita
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BRING THE UNIVERSE TO YOU:
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— Offers imagery AND digital data

— One of only three places where you can get easy access:
e organized by storm (year and basin) — no need to search
* no need to login (not password protected), order and wait

— Contains more data than the websites at JAXA and
HURSAT

— It is organized and has an image to go with each set of
data so you know what you are getting

— All data are in netcdf

— Offers subsets (2000x2000km) centered on the storm,
reducing the volume of data!!!

JPL



Research using the TCIS Data Archive:
MODEL EVALUATION — the Mlcrophysms
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‘airborne experiment

The GRIP PORTAL

ear real-time (NRT) web portal

Developed to facilitate the GRIP field campaign

Integrates model forecasts with satellite observations from a
variety of instruments and platforms.

The unique features of the portal allow users to interrogate a
large number of atmospheric and ocean variables to better
understand the large-scale and storm-scale processes
associated with hurricane genesis, track and intensity changes.

By including a diverse set of satellite observations and model
forecasts, it provides a good spatial and temporal context for
the high-resolution, but limited in space and time, airborne
observations.

Such knowledge is essential for the experiment design,
providing critical input for the flight planning and serving as a
very rich source of information in the analysis stage of the




The JPL GRIP Portal

— grip.jpl.nasa.gov

Jet Propulsion Laboratory
California Institute of Technology
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Multi-frequency active observations
TRMM-PR, CloudSAT and CALIPSO
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Karl, just after genesis - 14t September 2010, 227
Bringing together model flow 37 GHz obs, airborne tracks and
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Karl, just after genesis - 14th September 2010, 222
Bringing together model flow 37 GHz obs, airborne tracks and
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Karl, just after genesis - 14t September 2010, 227
Bringing together model flow 37 GHz obs, airborne tracks and
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The 3D structure of the storm
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. Option to save the scene
— selected data
— viewing geometry

* Data accesses
— Displayed datasets can be downloaded in netcdf!!

JPL



Investi

igate, share the scenes, get the data

National Aeronautics and

NASH Space Administration

NASA Airborne Science Data

Observation Data
Septembe 20

T W R [P TE
[ [ (o [ [
[ [ [ [0 o8 [0 1
2 e

(Elz(=l=l=l

2010-09-Q

02th September 2010, 19Z Earl

Visualization Portal

The current time is Tue, 08 May 2012 18:33:18 GMT Model Data

Septembe 20

% [W [T [W [ [F[5
e E=
R
[Z [5[E[E B[ Z[E
EEEEEEE
EEzZEEEl

Athour:  19:00:00
1 moDEL DATA
7] sToAM TRACKS " Pressure Lovel:
. Best Tracks 850
M1 Pouch Tracks "'q
SGI35L Forecast Time: 000
R M aes
PGIFAL - _| Spoed Earth Relative
_ PGleOL _ Sreamine Earth Relative
[ pesssc
[F] SATELLITE DATA = hios
. - PGI44L
— ss1 [ pemse
o [ pemer
_ ) Rolatve Humidy
[F] wine (ascan)
L TPW (ANSU-A) | 0 12 T v [’] z _low
__RH-AIRS Press. Lovel 850 . mag Q erra .SP % _ Vorscty
CCAREAIRS DE 'a g IP N OATA U S aVY. N ‘ D GE S0 i Deep shear
- . . X M " d y -
JLhARS : X e fams ot L ) Pouch shear
v Goostas . .
e r ri Save snapshot Load snapshot Download _ Soa Level Pressae
alus ba
3 GOESIR [F] ecmwe
QOESVAPOR IAmmatlon: - Observation Data Model Data [ wmer
NOGAPS
GOESVIS Select a time range to animate: (from 2010-09-02 00:00:00 to 2010-09-03 00:00:00)
7 assGHZ Start 2010-09-02 = 19:00:00 End 2010-09-03  19:00:00 Animation Step 1 hour

TG




Investigate, share the scenes, get the data
02th September 2010, 19Z Earl

National Aeronautics and
Space Administration

NASA Airborne Science Data by - ‘
‘ - 85 GHz Tb

Visualization Portal

Observation Data The current time is Tue, 08 May 2012 18:28:35 GMT Model Data
. : ' — —. HAMSR —chan. 9

Septembe 20 o Septembe 20
[Su [& [T [W [T [F [ [Su [@ [T [W[m[F[5
[ [ [ o3 [or [ [ [or ez [a8 a2
s [os [o7 [08 [03 [10 31 ['o5 05 [o7 [o8 [08 [10 [17
[12[13 12 [15 [ 1€ [ 17 [ 18 Z[B[E[E[E[Z[E
[19[20 [21 [22 [ 23 [2¢ [z = [m [z [z (===
26 [27 [28 [z [0 [ EN A E F E

1 moDEL DATA

Pressure Lovel:

GOES-VAPOR —
GOESVIS ) .,
Forecast Time:
V' 85HGHZ 024
z [-] ars
) aTHGH,
— Spood Earth Relathve
e _ Sreamine Earth Relative
“IRMMPA  Cu [ pemsL
— CloucSat Igl Pg =
PGIMAL
Bz i [ pemse
[ mes _ Rolstve Humidhy
[F] Aot (mooes)
[ sateitee wincs (Cmss) o
_ Vorticty
[ amsorne oata
v HAMSR Channel 09 N l _ Deep shear
: e arth
k"“‘:\\ ’ | Pouch shoar

Navy, NGA, GEBCO

_ HAMER Fefloctvity
— Sea Level Pressure

_APR2 Zku .
 Orop Status Bar Grid Save snapshot ) ( Load snapshot - Download [ ecrwe
NOAA (4 2R - - - [ usmeT
= 2% | [Animation: = Observation Data Model Data NOGAPS
lias
¢ Select a time range to animate: (from 2010-09-02 00:00:00 to 2010-09-03 00:00:00)

| Daly DCa-Flight track r ~ r ~
o Start 2010-09-02 150000 3 End 2010-09-03  19:00:00 Animation Step 1 hour

— Daly Global Hawk track

AL . 2. M8 A 285 Am b



Investigate, share the scenes, get the data
02th September 2010, 19Z Earl

National Aeronautics and

b Space Administration

NASA Airborne Science Data ‘ \ |
NADS Home Visualization Portal ‘ 7 85 G H Z Tb

Observation Data The current time is Tue, 08 May 2012 18:27:08 GMT Model Data
: o . . » : HAMSR —chan. 9

Septembe ¢ ' 20 Septembe  § 20

[Su[& [T [W [T [F[S [Su [W[T[W[m[F[S
[ [ [ [es [or [ [ [or[ezes[ee HAMSR — dBZ
[ [ [o7 [o8 o8 [0 [0 Ie (o6 (o7 [28 @8 [0 [
[12[13 12 [15 [ 16 [ 17 [ 18 [Z [E[E[EE[Z[E
[12 [20 [z [z [= [z [

24 [25

EEE

o000

Athour: 19:0000 <

EAEAEIEIE

M1 MoDEL DATA

Pressure Lovel:
GOESVAPCR 850
GOESVIS Forecast Tl
2 me:
V BSHGHZ _ 024
2 -] Grs
— ITHGH,
— Spoed Earth Relathve
e _ Sreamine Earth Rolative
VTRAMM PR Cu G
ey [ pemac
CloucSat
- [7] PauaL
8 PGI4SL
D MLS — Relatve HumidRy
[F] acr (moos)
[ saeitee wincs (cmss) o
— Vortcty
[ amsorne oata
V' HAMSR Channel 09 ¢ l _ Doop shear
. sle arth
(,.l)l\:\ C ’ | Pouch shear

V! HAMSR Refloctvity : 7 S avy, NGA, GEBCO

APR2 Zku

— Soa Level Pressure

: — Status Bar Grid Save snapshot Load snapshot Download H P~
C NA2RF - - - UKMET
S 2% | |Animation: - Observation Data  Model Data [ nocars

- Select a time range to animate: (from 2010-09-02 00:00:00 to 2010-09-03 00:00:00)
__ Daty DC8-Flight track r 1 - -
Start 2010-09-02 190000 § End 2010-09-03 190000 3 Animation Step 1 hour

>

_ Daly Global Hawk track

e T e Bl v



Investigate, share the scenes, get the data
02th September 2010, 19Z Earl

National Aeronautics and

b Space Administration

NASA Airborne Science Data : N '
NADS Home Visualization Portal ' 7 85 G H Z Tb

Observation Data The current time is Tue, 08 May 2012 18:23:29 GMT Model Data
e . = - : HAMSR —chan. 9

Septembe 20

Septembe 2042 :
(6 [@ [T [ [ [F [ % [ [T [# [ [F[E
e (EE e HAMSR — dBz
EAE 1 1 o SEisian :

12 [13 12 [12 [ [Z [ Z (B [EEE[Z[E =
EEE EEEEZEEE ASCAT - winds
(EzlzlE=l EEZEEEI

At hour 19:00-00

71 moDEL DATA

71 wine (ascaT) Frossure Lovel:
850

 Wind Vector
Wind S
= ¥ind Forecast Time:
024
— TPW (AMEU-A)
[-] ars

. RH-AIRS Press. Lovel 850
0 — Spocd Earth Relative
¥ GAPE.AIRS
_ Sreamine Earth Relative
L-AIRS
- [ pemi
__ Geostatcnary D PGK3L
[7] PauaL
GOESIR [ peus
GOESVAPOR — Relatve HumidRy
GOESVIS _ow
' B5HGHZ . Vorsicty
_ ITHGHZ _ Deep shear
__ Han _ Pouch shear

_JTAMMPR Cu S _ Sea Level Pressure

aG—- Status Bar Grid Save snapshot Load snapshot Download [ ecvwe
calten - - - [F] umer

ETM e |Animation: = Observation Data Model Data [ nocars
MLS

[F1 Aot imooss) Select a time range to animate: (from 2010-09-02 00:00:00 to 2010-09-03 00:00:00)

[ satitzo wies (cmss) Start 2010-0902 | 18:00:00 & End 2010-09-03 | 1s::00:00 & Animation Step = 1 hour

] amBoRAE BATA -



JPLHOME EARTH SOLARSYSTEM STARS & GALAXIES SCIENCE & TECHNOLOGY

Jet Propulsion Laboratory BRING THE UNIVERSE TO YOU: JPL Email News | RSS | Mobile | Video

JPLHOME EARTH SOLARSYSTEM STARS &
N(A‘QA Jet_ Prc_)puls_lon Laboratory BRING THE UNIVERSE TO YOU: JPL Email N
N California Institute of Technology

(‘\
NASA

S California Institute of Technology __
search

NASD Home

NASD Home

R
NASA Airborne Science Data

cess Home — Browse A Product Metadata: HAMSR_GHAWK_L1B_20100902_1900

SELAGLIELE 94229ed5-6253-11e1-af2f-734eed206005

Cross Product Type Search
yp CAS.ProductName HAMSR_GHAWK_L1B_20100902_1900
Browse By Type ~ Browse Across Types CAS ProductRecevedTime 501> 07-26713:3130.494-08:00
(‘Hide Filters ) FileLocation /usr/local/acce/nasd/services/../archive/GRIP/HAMSR_L1B
Filter: AccessGrantedTo o= “Add) — /HAMSR_GHAWK_L1B_20100902
Exclusive: O 1900

Filename = MULTI_COMPOSITE_L1_85H_20100903_0000.nc (Remove )

Filename = ASCAT_MetOp-A_L2_Wind_20100903_0000.nc (Remove) Filename HAMSR_GHAWK_L1B_20100902_1900.nc
Filename = HAMSR_GHAWK_L1B_20100902_1900.nc (Remove ) Instrumentld HAvSR

To see these filters again, go to: MimeType application/octet-stream
http://acce.jpl.nasa.gov/missions/NASD/browse/typesearch/1/Filename

/MULTI_COMPOSITE_L1_85H_20100903_0000.nc/Filename /ASCAT_MetOp-A_L2_Wind_20100903_0000.nc application

/Filename/HAMSR_GHAWK_L1B_20100902_1900.nc/

octet-stream

Platformid
Page 1 of 1 (Products 1 to 3, out of 3) GHAWK
Product Name ProductType  StartDateTime CAS.ProductReceivedTi L MM Flat
MULTI_COMPOSITE_L1_85H_20100903_0000 MULTI_85H_L1 2010-09-03T00:00:00.000Z 2012—02—28T13:23:39I ProductType T
HAMSR_GHAWK_L1B_20100902_1900 HAMSR_L1B 2010-09-02T19:00:00.000Z 2012-02-28T13:31:30.¢ S—

rojec GRIP

ASCAT_MetOp-A_L2_Wind_20100903_0000 ASCAT_Wind_L2 2010-09-03T00:00:00.000Z 2012-02-28T13:23:15I

StartDateTime 2010-09-02T19:00:00.000Z

Download this Product:
HAMSR_GHAWK_L1B_20100902_1900.nc

42.4 MB
A4 Mime Type: application/octet-stream
save

Airborne Cloud Computing Environment
s SITE CONTACT: ANDREW F. HART

Byl Or 000T O SHAKEH . KHUDIKYAN




— selected data

— viewing geometry

— Displayed datasets can be downloaded in netcdf!!

 Advantages
— Visualization facilitates exploration of multiparameter,

AP0

multi-instrument observations
“Snapshot” save allows easy sharing and recollection

“Download” button gives you an immediate access to
the digital data of interest

— Digital data are stored in an unified format -netcdf




Summary

Advantages of the JPL TCIS:
— The Tropical Cyclone Data Archive

* No need to query, find storms and discover —it is all
there, organized and easy to obtain

* |t is global and covers 12 years of satellite observations
* Imagery and digital data
* Unified format - netcdf
— GRIP Portal
e Can go backin time!! Not just in NRT!

e Google Earth Visualization allows overlay and
interrogation of multi - parameter data

e Offers model and multi-instrument data (satellite,
airborne and in-situ)

* New capability — save snapshots, download data

JPL



