NEXRAD vs. Airborne Radar
The advent of satellite broadcast NEXRAD technology has been a boon to pilots,
especially those who fly aircraft where airborne radar is unavailable. With NEXRAD
manyflights heretofore too risky to attempt in instrument conditimrgseasily
completed. This has increased the utility and the value of aircraft to the owner. Given
the relative cost (ini@l and ongoing) of NEXRAD vs. airborne radar, some suggest that
radar 60s hal cyon d&X¥RAD laas manyadvantages ovidarj thee N
same can be said about radsfNEXRAD. These are tools whose strengths and
weaknessesomplement eacbther. The simple truth is that an aircraft fitted with rada
and NEXRAD is more useful than a similar machine equipped with one but not the other.

The following table describes the relevant attributes for comparing NEXRAD and
airborne radar:

NEXRAD RADAR
Useful Range Unlted 80 miles or less
Attenuation No Yes
Scan angle 360 120 degrees
Refresh rate 2- 20 minutes Realtime
Available on all aircraft? Yes No
Cost $3k +monthly fee $25,000 or more
Purpose Strategic/Avoidance Tactical/Penetration

Useful Range

Given that NEXRAD blankets the nation, information about precipitation is available in
the cockpit without limitation. If it is detected by NEXRAD, it can be displayed.
Depending onhe receiver/display you are using you eaenzoom in on any particular
area of weather to glean a higher resolution view. This makes NEXRAD very useful for
under standi ng tdewlopidstrajegipsifoc dafaly navigatiagweather
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Exhibit #1 Exhibit #2

Exhibits #1 and#2 showNEXRAD displays out to 300 miles. Exhilt is an Avidyne
500EX using Sirius WX during an August 2009 flight from SAW (Marquettiehigan)



to UMP (Indianapolis Metro). Exhibit #2 is a Garmin 496 handheld with XM weather on
a flight betweertWarrensburgMO and Marquette, Michigamlso in August 2009

Both units show a high resolution viewsignificant weather that will impathese
respective flights. They are conveniently ov
ability to accurately determine where to navigate to avoid the bulk of the weather.

In Exhibit #1 the weather is moving right to left (west to east) and isntlyrienpacting
thedestination aport with heavy rain and lighing. However it appears that a break
might be coming that would allog safe arrivaprior to the next line of storms.

Exhibit #2 the weather is also moving west to eastdfuto right on the screen.
Unfortunately this weather is on a direct line betwdnapresent position anithe
destination airport; hence | am navigating to the western edge of the weather before
turning to home.

Airborne radawiewsof these twasituationsshav a much less complete picture:

Exhibit #3 Exhibit #4
Both showa rough outline of the storms impactitingflights. The reolutionis not
nearly as good as the NEXRAD displays. Most importantly at these distances only
storms with tops in excess of 45,000 can be seen meaning a lot of hazardous weather may
exist that is invisible due to limitations of airborne rad&heck out the dktops as
reported on the Garmin 496!
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Exhibit #6

Airborneradab aseful range ifimited. Two basicfactors contribute to this limitation:
transmitterpower and line of sightRadar transmits a beaoh energy thaseeksa

reflecting source, precipitation being one. After encountaxirgflecting source the

energy (or a tiny fraction thereof) returns to the radar where it is procasddplayed.

How far radar carfise®is in large parté function oftransmitter strengthMore power,

more rangeTechnological advances have made the sensing of returning energy

acutethereby allowindower powerradarsto sense returns on par with higher power

units. Thatsaidc o mpar ed to ground based radar, airbo
or sensitivity.

A bigger i s s ue -of-sgghttinitedt In otreerdvardsditscaniosly displag e
what it can see. Obviouslyafmountain is in the way, radar will not be able to see
through it. Less obvious is that the curvature of the ddwttks the lineof-sight of

radar. This is a significant limitation, especially for ffbght level flying aircraft. An

aircrat at 5,0@ feet has a horizon (the point beyond which the eye (or radar) cannot see)
is approximately 8@niles. Specifically, anything less th&r000feethigh at 86miles

will not be visibleUn |l i ke NEXRAD where Awhat you see 1is
radar regires significant training to operate properly. In exhibits #3, #4, and #7 all the
apparent weathdrom the base of the display haHy to the top is ground clutter. | have
tilted that radar down so that the top of the beam can peer over the horgsamah of

very high and dangerous storms. The lower portion of the befiestingalong the
groundand the resulting display looks like weather. A significant limitation of radar can
be a pi | ouseo$theitilbfynctionNEXRAD requires nsuch adjustments.

What you see is what you get.

NEXRAD provides a infinitely better picture of developing weather at these distances.
In an aircraft equipped solely with airborne radadarimages, while better than

nothing, would primarily signal B3 trouble ahead, but offer little as to the extent of the
trouble and alternatives to deal with@onsider the following pictures:



Exhibit #7 Exhibit #8

These pictures were takeiithin 1.1 miles of on@nother at a distance of 110 miles from
KALO. Both are set at a range of 160 miles denoted by the compass rose arc at the top of
the display. Exhibit #is the airborne weather radar overlaid on a map. This is a neat
feature offered by Avidyne. The storcomplex east of KALO is in plain view. On the

eastern edge of that cell system is KDBQ (Dubuque, lowa) marked by the yellow flag.

Two things of note about Dubuque: 1) it is on a direct line to my destination from my
current position and 2) it appearsat of the weather.

Exhibit #8is the same storyuttold from the perspective of grourithsed NEXRADS.

They are 6 to 10 minutes glout since the aircraft is 40 minutes awpgrfectly useful

How does that shortcut over KDBQ look now? Not so good? Down right horrible? What

the heck is goi ng o0 merhdarrseethis waatheyavgthim®t t he ai
cleared up in the last 10inutes (the age of the NEXRADS)Phese pictures poiraut

two otherweaknesses of airborne weather radaattenuation an@) sweepangle

Attenuation

Attenuation (aka radar shadowiriglthe phenomenon whereby teergy of the radar is

completely reflected back at the aircraft because of the intexidtye rain from a

particular cell or cells. It is also referred to as a shadow because it essentially creates a

black area behind the cell. Because bigekerallymeans no precipitation, shadows have

lured pilots into huge storms thinking thafusta few miles things let up. The most

famouscasewas t he crash of a Southern Airways et

Whenever you encounter a huge storm forget trying to use radar to get a feel for what is
on the other side. Whatever you see (even if it is notimmegns exactly that, nothing.

The following picture showa clear radar shadow behind the large cell just east of

KALO.
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It is | ikely that the r easonthebigcelbeashddt s ee
KALO is attenuating or casting a shadow over DBIQe challenge is that a radar only
equi pped aircraft canot teldl h owwlichis east

likely absence any other imimation will result in a waste of time and fuel

Exhibit #11

Exhibit #11shows that the weather extends beyond Chicago (nearly 200 miles east of
DBQ) into Lake Michigan. That turn to DBQ is clearly ill advisged one that many

pilots of radar only equipped aircraft (can you say most Part 121 air carrier djrcraft
mightselect if they were headedrtheast.Also, note thabeyond the weathetretching
from KALO to Chicagq directly along my route to Sawyer 8aW), is another line of
storms that also is totally unéetable by airborne radar at this point. It is outside the
usable range and behind an enormous line of attenuating storms. Using the zoom
capability of the Garmin 496 it is obvious that straighe ko KSAW will put me in

harns way.
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