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Overview

e Background on Weather Data Exchange
e Introduction to ITWS
e ITWS Data

« Data of Interest for Workshop (including representative
schemas)
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Importance of Weather Data to the NAS

» Weather accounts for approximately 70% of delay in the
National Airspace System

» Weather data critical to understanding and predicting
National Airspace System capacity

* Weather, leveraged with data from other SWIM feeds, can
help to understand and mitigate delay in the National
Airspace System
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Weather Exchange Models

« Exchange of weather data poses a unique set of challenges to data
exchange, these challenges include:

— Many different types of weather products

— Differences in “shared” products across international community

— Products developed for particular country (e.g., CCFP)

 Number of weather schemas, all serving a different purpose for
exchange of weather data (help to address these challenges)

IWXXM Developed by WMO and ICAO for Annex 3 products — covers products
METAR/SPECI, TAF, SIGMET, AIRMET, Tropical Cyclone Advisory, and Volcanic
Ash Advisory

|WXXM _ U S Extends IWXXM — supports differences filed by US for METAR/SPECI,
TAFs, and SIGMETSs (e.g., low level wind shear in TAF)

Some WXXM products
incorporated into

IWXXM at later date WXXM Developed in collaboration by FAA and Eurocontrol — covers NextGEN

(IWXXM official source aviation weather products (e.g., aircraft reports)
in these cases)
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Types of Weather Data

SIGMETs valid 1139 UTC 7 Jun 2016
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* et s onn
S
LENY
hq‘ B
IDs:[KIAD Format: ® Raw Decoded |most recent only ¥ | @ Include TAF | Print | | Update
Data at: 1753 UTC 07 Jun 2016
KIAD 8716527 31@1@KT 18SM FEW@ES SCT1la 28/14 A2957 RMK AO2 SLPO12 TP2830139
KIAD 8717357 @718/8824 29811G19KT PESM VCSH BKNEE® Oe.oo
FM872260 30814G22KT PESM SCTEER o
FMe80260 31816KT P6SM SCTES0 v oo
FM@BE700 20886KT P6SM SCT250 [ o
FM@51200 28@10G18KT PESM BKNOE® o0
FMO81460 20817G29KT PESM BKNGSE 200
FMOE2260 30815G25KT PESM SCTESE -

Non-gridded (exchanged Gridded (typically
via XML/GML) exchanged via NetCDF,
GRIB)
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Integrated Terminal Weather System
(ITWS) Overview

* Provides fully automated terminal
weather information to aviation
stakeholders

— Integrates data from many systems

to create unique, value-added
products

ITWS data sets primarily include:
Wind shear products

Storm products

Other
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AWOS/ASOS

LLWAS

ITWS
Real-Time
Processor

NEXRAD

1-hr Forecast
Microburst Prediction
Gust Front Prediction
[ Storm Location & Motion
Storm Cell Information

Terminal Winds

Lightning Aircraft (MDCRS)

Airlines
- Dispatch
- Ramp Tower

Supervisors
-TRACON
-ARTCC TMU
-CWsu

Source: https://www.ll.mit.edu/mission/aviation/faawxsystems/itws.html
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ITWS Data via SWIM

o |ITWS provides weather information in both graphic
(gridded) and textual formats (non-gridded)

o |ITWS weather data available via SWIM compliant IMS or
SOLACE pub/sub capabilities
— Destination names: ITWS.IN and ITWS_ALERT.IN

« Graphical data is encoded using simple run length

encoding
— Users may want to convert these products into NetCDF or GRIB
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ITWS Data

» Configured Alerts

e Forecast
— Accuracy
— Contour
— Image

« TRACON Map

—  Microburst
— Gust Front

 Precipitation
— 5nm
— TRACON
— Long Range
e Hazard Text
— 5nm
— TRACON
— Long Range
«Storm Motion Storm Extrapolated Positions
— 5nm

— TRACON
— Long Range
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Tornado Alert Product
Tornado Detection Product

Anomalous Propagation (AP)
. Indicated Precipitation
. AP Status

Gust Front Estimated Time to Impact
Terminal Wind Profile
ITWS Status Information

Automatic Terminal Information Service
(ATIS)

- Microburst
- Windshear

Runway Configuration
Terminal Weather Text Normal/Special
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DFW Convective Event — June 13, 2016

Na‘[]onai Wes ﬂhar L-.er* ice YWSR-88D Image from: PWS 0641342016 18:24 UTC ( 2224 PM CDT) &~
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ITWS Product Header Information

<product_headers
2 <product_header_msg_id> Eve ry ITWS pI‘OdUCt/m essage
. <product_msg_id=9893</product_msg id> .
i <product_ msg_name=Microburst ATIS Product=</product_msg_name= contains p ro d uct h ead er
<fproduct_header msg_id> i i e 1 :
<product_header_site_id=92</product_header site _id> | nfo rmation. Th IS | nfo rmation
<product_header node>»247</product header node: includes:

<product_header_byte_count>80</product_header_byte_count>
<product header product type=4=/product header product type=
<product_header_product_status=0</product_header_product_status>

<product_header itws_sites»D10</product_header itws_sites= — ITWS Site
<product_header_airports>DFWe</product_header_airports

<product header source id=DFW=/product_header source id= — Ail‘port
<product_header_source_type=1</product_header_source_type> . . o
<product_header acquisition_type»1</product_header acquisition type: — Generation time

<product_header_latency classification=11</product_header [atency classification:

<product_header latency start_seconds gregorian="2016-06-13 19:00:34"=1465644434=/product_header latency star seconds>
<product_header_latency_start_milliseconds=531</product_header latency_start_milliseconds:

<product header_generation_time_seconds greqorian="2016-06-13 19:00:34"»14656444 34</product_header generation time seconds>
<product_header_generation_time_milliseconds>592</product_header_generation_time_milliseconds>

<product_header expiration_time_seconds greqorian="2016-06-13 19:02:04">1465844524</product_header expiration time seconds>
<product_header_expiration_time_milliseconds>592</product_header_expiration_time_milliseconds>
<product_header received time seconds gregorian="2016-06-13 19:00:34"=1465644434=/product_header received time seconds:
<product_header_received_time_microseconds>»368252</product_header received_time_microseconds>

<product_header enqueue time seconds>1465044435</product header enqueue time seconds>
<product_header_enqueue_time_milliseconds>176</product_header_enqueue_time_milliseconds:

<product_header archive_only=0</product_header archive only=

<product_header_displayable>0</product_header_displayable>

<fproduct_header>

Expiration time**
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Terminal Wind Profile Product

The Wind Profile Product provides wind direction and speeds at different altitudes for
pre-configured locations associated with an airport.

Name of airport for which

terminal wind profiles apply
| wind_profile E3-(~-—F Header defining number of
| _ profiles to follow (could be 0
 p— 5 to 16 profiles)
| lptwprofie B  twpro_sd_row
BT - Structure containing data
from each profile

—Etwpro_num_altitudes |

aliributes

] _ h twin_altitude
’tw_proflle_llne =] A

N |

=

= qL
w |

twin_direction

twin_speed

| EI

twin_quality

£l
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Terminal Wind Profile Product

& =:u;.rin|:|_pn:|_ﬁle:=-
<tw_user_name=DFW<itw_user_name> <— Applicable Airport

<tw_num_profiles=15</tw_num_profiles>
= <tw_profile count="1"= w
<twpra_loc_name=UKW</twpro_loc_name>
<twpro_sd_row=0</twpro_sd_row> \

<twpro_sd_col=0</twpro_sd_col> Profile name (i.e., fix)
<twpro_num_altitudes=6</twpro_num_altitudes=

o) <tw_profile_line count="1">

=<twln_altitude unit="ft"=15000</twin_altitude=
<twln_direction unit="degrees"=300=/twln_direction=
<twln_speed unit="knots">26</twin_speed=
<twln_guality=GO0D=twin_quality=

- <ftw_profile_line=

o) <tw_profile_line count="2">

=twln_altitude unit="ft">13000</twin_altitude=
=twln_direction unit="degrees"=300=/twin_direction=
=twln_speed unit="knots"=27</twin_speed=
=twln_quality=GOO0D=/twln_quality=

- <Mtw_profile_line=

o <tw_profile_line count="3"»

=twln_altitude unit="ft"=11000</twin_altitude=
=twln_direction unit="degrees"=300=/twin_direction=
=twln_speed unit="knots"=33</twin_speed=
=twln_quality=GOO0D=/twln_quality=

- <Mtw_profile_line=

o <tw_profile_line count="4"»

=twln_altitude unit="ft"=93000</twln_altitude=
=twln_direction unit="degrees"=300=/twin_direction=
=twln_speed unit="knots"=23</twin_speed:=
=twln_quality=GOO0D=/twln_quality=

Number of Profiles

Number of Altitudes
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Hazard Text Products (5nm)

Hazard Text product is associated with the Precipitation Product and contain the text
warning messages for each identified storm cell in the respective Precipitation Product

=ht_num_cells Number of storm cells

B attribute=

haz_text

Structure containing the fields
for each cell

count

ihtc:_latitude H

_Ehm_mngim de B Text/Details; information

== could be specific hazard
htc_msg_len (hall, Iightning, etc)

,__
1
.-L o
u
=
Iﬂ-
e}
.3
R
|

__________

[N

:

%: htc_msg_text |
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Hazard Text Products (5nm)

;:.Fpn':ujun:t_hTaader: -

<haz_text=
:m—gzl’lﬂggﬁuf_ﬁfiht—”“”"—'3‘3”5:’ < Number of storm cells in text (indicated by
c:_htc_latitun:le unit="degrees">32.9350581</htc_latitude= precipitation product
i <htc_longitude unit="degrees">-97 060104</htc_longitude>
¢ <htc_msg_len=26</htc_msg_len= \
= i <htc_msg_text=LIGHTNING ) ) )
ECHOTOP: 500 Location of storm cell, hazard information
- ! </htc_msg_text>
r </ht_cell=

= <ht_cell count="2">
¢ <htc_latitude unit="degrees"=32.961001</htc_latitude=
<htc_longitude unit="degrees">=-97.097187</htc_longitude=
i <htc_msg len=26</htc_msq_len=
= | <htc_msg_text=LIGHTNING
ECHOTOR: 500
- i </htc_msg_texts
r </ht_cell>
= <ht_cell count="3"=
| <htc_latitude unit="degrees">32 971984</htc_latitude>
<htc_longitude unit="degrees"=-97_0420569</htc_longitude=
i <htc_msg_len=26</htc_msg_len=
= ¢ <htc_msg_text=LIGHTNING
ECHOTOR: 500
- ! </htc_msg_text>
- </ht_cell=
= <ht_cell count="4">
! <htc_latitude unit="degrees">32 923022</htc_latitude:>
<htc_longitude unit="degrees">=-96.975622=</htc_longitude=
i <htc_msg_len=26</htc_msg_len=
) ¢ <htc_msg_text=LIGHTNING
ECHOTOR: 400
- ! </htc_msg_text=
- </ht_cell=
- <fhaz_text=
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sm_latitude

sm_longitude

sm_rotation

ECT S L

-----------------------
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sttributesz

=

SM SEP Products

Provides the motion vectors and extrapolated positions showing
storm motion (SM) based on their respective Precipitation Product

Il

sm_storm_x

e

sm_storm_y

sm_storm_id

I

AST_storm_max_nws

—Esm_stnrrn_n um_vectors |

—Esm_stnrrn_n um_contours |

aftributes

ASM_wec_x

i
=4 _sm_wector Iﬁ
N T
[ e iy B ey L -y -7-

a5m_vec_welocity_y

sttributes

[
i i
Lo

! 2 5T_contour E‘_J*{

Number of storm cells

Storm Motion vector
information

Storm Motion contour
information
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Precipitation Products

— Shows the 6-level NWS data from TDWR, ASRs, or

—Eprcp_'I'F{F'_lnngifude i
NEXRAD
Run Length Encoding used to compress grid
© 11 <prcp_nws_levels>

- 11 <prep_grid_max_240</prep_grid_max_x>
: <prep_grid_max_y=240</prep_grid_max_y
: i i <prcp_grid_compression_encoding_scheme=Simple Run-Length Encoding</prcp_grid_compression_encoding_scheme:

: — = i i i <prep_grid_compressed=15 2268 0,24 1520925 03315197 2,11 0,37 15,188 2,12 1,3 0,41 15,180 216 1,3 0,45 15173 2,1¢
23118063151362,36 1306715132238 0,7215,128 240 0,74 1512511241074 151220113240 12074 151180317 2"
11271,20,65151050101,10,21,10,21,2225871,3062110,6615,1020,16142226,91,60,31,12,110,66 15,990,161,3 2,

22142101207215900131,321581926122140,741587020122148.2021335428321110.7315850201.2214

E|:|nr-:'.|:|n_gri|:I_ma:-t_:-t
E|:|nr-:'.|:|n_gri d_max_y

—Eprcp_vnlume_s can_num |

bl
=]
]
0
e
=]
H
(1]
I_
o
L4
LK
wm
[

== —Fprc‘.p_gri d_compressiocn_encodi... |

—Fprc‘.p_gri d_compressed |

—Fprcp_gri d_max_precip_lewvel |
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ITWS Locations

Toronto
C

N o Tl Bh/ JNE (FE)
)
AEV(RIT)!

Philay £

ChivAgas - (G280)
ALNI(SE6)

N )

i, (TG o
KandtAGE (1) ) Yo ] . S
ACE(ICT)] 4

C _;-f‘-!wp«'—j-‘@} } NaS| o OL(BLIA),
e ASO(OEH)

P a2 (350)

Newhic LEWE)

S0 (1Y)

Siaa
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Resources

* NSRR contains information to help user
community become familiar with ITWS
product formats and access to the data via
SWIM

https://nsrr.faa.qov/sites/default/fil
es/SWIM-

ITWS S1 ComprehensiveUG Au

tumn 2011 v1.2.2.pdf
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SWIM-ITWS Segment 1

Comprehensive Users’ Guide

Autumn 2011 Release

Version 1.2.2
9/22/2011
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https://nsrr.faa.gov/sites/default/files/SWIM-ITWS_S1_ComprehensiveUG_Autumn_2011_v1.2.2.pdf

Questions?

Jarrod.Lichty@snowflakesoftware.com
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https://www.google.com/url?q=https://nsrr.faa.gov/sites/default/files/SWIM-ITWS_S1_ComprehensiveUG_Autumn_2011_v1.2.2.pdf&sa=D&sntz=1&usg=AFQjCNFgJYYo7sLcWyy6cJwaxUV8YaEzhw
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