











horizons; as characterized by CSI scores and,
the current weather with past forecasts for the
current time as contour overlays.

2. Extending the CIWS coverage to include the
Northeast corridor by taking advantage of the
existing coverage provided by the New York
ITWS demonstration system (see fig. 1),

3. A dramatic increase in data rate through a
combined mosaic of ASR-9 and NEXRAD VIL
data in which the ASR-9 regions update once
per minute with the “background” NEXRAD VIL
mosaic updating every 2.5 minutes. The regions
of ASR-9 coverage will be distinguishable from
the regions of NEXRAD VIL mosaic via
differences in the background colors (see fig. 3),

4. An improved depiction of storm radar tops to
facilitate identifying regions where aircraft can fly
over the storms [Rhoda, 2002]. Echo tops for
many of the storms will be provided as an user
option overlay for the NEXRAD VIL and ASR-
9/NEXRAD VIL mosaics,

5. GOES satellite data as an optional background
for the NEXRAD VIL mosaic, and

6. Expanded real time access to the CIWS
products for major TRACONs (Chicago, New
York, Detroit, Pittsburgh, Cincinnati, and
Cleveland), ARTCCs (Boston and Washington)
and airlines.

Figure 3. Planned 2002 CIWS display. The left window
is the RCWF 2-hr Forecast loop (-60 to +120 min in 15

min increments.) The upper right window is the
NEXRAD VIL mosaic with redesigned window design.
The lower right window is the new ASR-9 mosaic, (small
light grey circles) with the high resolution NEXRAD
mosaic as background.

Offline, there will be an investigation of the integration of
the CIWS weather products with contemporary air traffic
automation systems (e.g., URET and "Direct To"), which
can facilitate flight plan amendment coordination, and

with  traffic  flow management systems (e.g.,
ETMS/CRCT) to permit "what if* assessment of the
traffic loading from re routes.

A detailed delay reduction benefits assessment will be
carried out using the methodology that has been
successfully used for ITWS benefits assessment [Allan,
et. al., 2000]: a combination of user interviews and flight
track analysis will be used to determine how often
certain key decisions (e.g., use of gaps in squall lines,
identifying opportunities for closed routes to be
reopened due to storm decay and/or aircraft flying over
storms, increasing departure rates from major terminals,
etc.) have benefited from the use of CIWS -- above and
beyond what would have been possible with the
“baseline” weather decision support systems of WARP
and ETMS.

6. IMPLEMENTATION OF CIWS

FUNCTIONALITY IN THE NAS
ARCHITECTURE

The long term plan is to provide the CIWS products on
existing en route, national and terminal decision support
systems such as WARP, ITWS and ETMS (The
dedicated displays used for the 2001-02 demonstrations
are being used only to permit a rapid prototyping
evaluation.) One of the major issues to be addressed in
the architecture study will be the system for product
generation. WARP has access to NEXRADs and other
data that would be used in a CIWS. However, up to this
point, the WARP has had fairly minimal automatic
product generation capability (n contrast to the ITWS).
Hence, there are issues of expandability and
architecture for a WARP product generator that would
need to be examined in detail. Another important
architecture feature will be the allocation of processing
capability between the CIWS product generator and the
ITWS and NEXRAD product generators. For example,
an ITWS associated with a large TRACON mosaics
ASR-9s. Should the CIWS mosaic the ITWS mosaics
along with ASR-9s not associated with an ITWS or,
should the CIWS mosaic all ASR-9s “from scratch”?
Similar issues arise for the use of TDWR gust front
information for storm convective initiation. In addition,
there is the question of whether CIWS should access
base data (as done in the CIWS demonstration
systems) versus using the output of the NEXRAD
ORPG. Finally, there is the issue of communications
architecture for the CIWS. The frame relay used for the
demonstration system has worked well, but there are
several alternative communications systems already in
use by the FAA, which need to be considered.

There are several important operational usage issues
that need to be examined. Perhaps the most important
questions are how to characterize the uncertainty in the
CIWS forecasts as the forecast time extends so as to
best facilitate effective traffic flow management, and
how to arrive at "seamless" guidance between the
CCFP forecasts and the CIWS forecasts. The spatial
coverage of the CIWS is also an important issue: some
portions of the current CIWS coverage have significant



congestion due to flights from regions not currently
covered (e.g., the area to the south of Washington DC).
Extending the CIWS coverage to the south and west of
the 2002 coverage, while still maintaining the product
capabilities, will be difficult due to the lack of terminal
sensors in a number of key regions. Another issue is
whether the ASR-9 (and ARSR-4) high update rate
mosaic should be considered as a candidate for en
route controller displays so as to address the NEXRAD
layer composite reflectivity mosaic data rate and latency
concerns. For systems such as ETMS, it would be
desirable to have the NCWF and CIWS forecasts
mosaiced so that the users would have the best
available forecast available in each region on a
"seamless" basis.

7. SUMMARY

Reducing the very rapid increase in ATC delays that
occurred in the 1999-2001 time frame will require
improving tactical decision support for severe en route
convective weather; particularly in highly congested
corridors. The CIWS is a major initiative to provide
significant enhancements in tactical operations in these
corridors through improvements in short term forecasts,
storm severity information, precipitation product data
rate, storm tops information, and common situational
awareness between the Command Center, ARTCCs,
major TRACONS and airline dispatch. A major real time
demonstration of these capabilities will take place in
2002 in the Great Lakes and Northeast corridors.

Additionally, it will be necessary to interface these
enhanced products to air traffic automation and traffic
flow management systems that will reduce the workload
associated with making “tactical” adjustments as the
convective weather evolves.
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