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Hr. Chairman and Members of the Subcommittee: 

we appreciate this opportunity to comment on the Federal 

Aviation Adminirstration*s (FAA’s) existing and planned hazardous 

weather detection and dissemination systems for major airports. At 

your request, we reported last year on FAA’s existing system for 

communicating severe weather warnings to pilots and are today 

releasing a report on the planned systems for detecting and 

commun icat ing hazardous weathe r . 1 

Our earlier report disclosed that limitations in the existing 

aviation weather detection and dissemination system can often 

result in insufficient weather information being available to 

pilots during the critical takeoff and landing phases of flight. 

Specifically, we found that existing FAA airport radars have 

limited real-time2 weather detection capability and are designed 

primarily for keeping aircraft separate. They cannot discern the 

types and severity of weather. Further, FAA’s ground-based system 

of sensors for detecting wind shear (a rapid change in wind speed 

or direction) was found to be unreliable and plagued by false 

alarms. We also found t.hat hazardous weather warnings are 

frequently ,not provided to pilots as soon as they- are amvailable 

‘See Aviation Weather Hazards: FAA System for Disseminating Severe 
Weather Warnings to Pilots (GAO/RCED-86-152BR, Apr. 22,; 1986); and 
Aviation Weathe r Baz ards : Status of FAA’s New Hazardoub Weather . 
Detection and Dissemination Systems (GAO/RCED-87-208, Sept. 29, 

987) ._- _--‘-I “I.. ,* ~,, ,,,,,,. 

lRea1 time is the period in which the occurrence and reporting of 
weather are almost simultaneous. 
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because air traffic  controllers dare too busy separating Iair,craft 

during peak traffic  periods . 

O v er the past year, we reviewed FAA's Dlanned investment of 

$1.5 billion i n new weather projec ts  to see if they  will provide 

more accurate hazardous weather detec tion and inprove the 

timelines s  of weather warnings  to pilots . W hat we found is  

encouraging in that FAA's new s y s tems will provide better hazardous 

weather detec tion than is  presently available. There are, however, 

some unresolved issues that could reduce these s y s tems' antic ipated 

effec tiveness and/or increase their cost. Moreover, while one of 

FAA’s  objec tives is  to improve the timelines s  of weather 

information dissemination, the National Airspace System (NAS) plan 

indicates that hazardous weather information from the new detec tion 

s y s tems will not be sent direc tly  and automatically  to pilots  for 

nearly  a decade. Until this  is  done, busy controllers will 

continue to disseminate the information, and FAA is  not likely  to 

be able to provide more tinrely  hazardous weather information to 

pilots . 

FAA's NEW  SYSTEMS T O  DETECT 

W IND SHEAR AND THUNDERSTORMS . 

Essentially , there are two hazardous weather phenomena that )  

can crash an aircraft during takeoff and landing: wind shear and 

thunderstorms and the lightning, hail, and turbulence that 

accompany them. W ind shear alone has been identified as a cause or 

fac tor in 18 acc idents  s ince 1970, involv ing the los s  of 575 lives. 
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Three of FM’~ new system i-the enhanced low-level kind-shear 

alert ayrrkm (enhanced LLWAS), the terminal next-generation weather 

radar (terminal NEXRAD), and the terminal Doppler weathelr radar- 

are for detecting wind shear. Another-- a new airport surveillance 

radar ( ASR-9 ) --is for detecting phenomena associated with 

thunderstorms around airports. The objective of these new systems 

is to inprove weather detection. 

Enhanced LLWAS 

The enhanced LLWAS is an improvement to FAA’s existing ground- 

based system of sensors for detecting wind shear. It is to be 

installed at 110 airports by August 1992. The number of wind 

sensors will be increased from 6 to 11, and an improved computer 

processor will be added. The objective of enhanced LLWAS is to 

increase the number and density of sensors, thereby reducing the 

likelihood that wind shears will hit between the sensors without 

being detected. 

Although an inprovenent, the enhanced LLWAS is not viewed by 

FAA as the optimal solution to the wind-shear detection problem 

because, for the most part, the sensors are located on the airport 

and cannot.detect wind shears that occur above the ground-based 

sensors or’beyond the airport’s ,boundaries. For exaxtple, Delta Air 

Lines flight 191, which crashed at Dallas/Ft. Worth International 

Airport on August 2, 1985, encountered a microburst beyond the 

airport’s LLWAS sensors. This microburst was not detected by LLWAS 

until soma 10 to 12 minutes after the crash, when the microburst 

came closer to the airport and within range of the LLWAS sensors. 
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Enhanced LLWAS, however, will remain h part of the total FAA wind- 

shear program to supplement the new Doppler radar systems. 

Terminal NEXRAD and Terminal 

Doppler Weather Radars 

The terminal NEXRAD and terminal Doppler weather radars will 

change the method of detecting wind shear from ground-based sensors 

to radars. These radars will use state-of-the-art Doppler 

technology to measure the intensity of winds. Existing FAA and 

National Weather Service radars do not have this capability. 

FAA is procuring 16 NEXRADs to provide weather information to 

enroute air traffic in Alaska, Hawaii, and the Caribbean. Howeve r, 

before installing them at their enroute locations, FAA plans to 

install these radars near 19 of the nation’s busiest airports 

between 1990 and 1992 and call them terminal NEXRADs. 

The terminal NEXRADs will be sited away from the airports and 

will improve wind-shear detection by extending coverage beyond the 

area covered by the enhanced LLWAS system. They will provide 

interim wind-shear coverage while the terminal Doppler weather 

radar is being developed. 

The terminal Doppler weather radar is FAA’s.*optimal ground- 

baaed wind&shear detection system. FM plans to award a 

procurement contract in late fiscal year 1988, and the terminal 

Doppler weather radar is to be installed at 100 airports between ’ , 
.) 

1992 and 1995. 
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Research on Terminal Doppler Weather 

Radar’8 Performance Objectives May 

Not Be Completed Before Planned 

Production Contract Date 

FM and its wind-shear researchers have identified performance 

objectives that they believe an optimal ground-based wind-shear 

detect ion system should meet. They include (1) accurately 

measuring wind-shear severity, (2) forecasting development of wind 
. 

shears, (3) scanning all airport runways and flight paths, (4) 

having at least a go-percent probability of detecting all wind 

shears while having a lo-percent or less false alarm rate, and (5) 

being fully automated whereby radar signals are automatically 

translated into useful information. The purpose of these 

objectives is to assure accurate detection and useful information 

to pilots. 

Although FAA is planning to award a procuresEnt contract for 

102 terminal Doppler weather radars in 1988, research on how to 

meet certain performance objectives will still be continuing. 

Thus, if the current schedule holdsp FAA will contract to buy the 
. 

radar before it knows whether the radar can meet all performance 

objectives; 

In this regard, FAA researchers have identified several 

weather features that are believed to be indicators of developing 

wind shears; but it is not known whether a reliable detection 

technique is possible. Similarly, FM has indicated that the 90- 

percent detection and lo-percent false alarm rates may be difficult 
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, to achieve. Research and testing of various aspects of the 

terminal D-oppler weather radar is to continue in 1987 and 1988. 

Competing Performance Objectives 

May Require Different Siting 

and Scann ing Str ategi es 

When FAA’s research on all the performance objectives is 

completed, certain trade-offs among the various performance 

objectives may have to be made. Different system siting and 

scanning strategies may meet some performance objectives while 

reducing the effectiveness of others. 

For example, FAA is considering the alternative of a full- 

circle scan in which the radar antenna rotates 360 degrees, as 

distinguished from a sector scan in which the antenna rotates back 

and forth to cover 120 degrees. The advantage of the sector scan 

is that it can make more scans and produce more’ data quicker than 

the 3600degree scan, thereby increasing the probability and 

accuracy of wind-shear detection. The advantage of the 3600degree 

scan is that the entire airport area can be observed. This could 

include the identification and location of incoming wind shears 

that have not yet reached the airport runways and flight paths. . 
FAA also is considering various radar siting strategies. For 

exanple, to best measure a wind shear’s severity, FAA researchers 

believe the radar probably should look straight down a runway to 

detect the speed of wind moving toward and away from the radar, 

Conversely , a radar sited in this way may miss aloft weather 

movemnts that can quickly develop into wind shears. 
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U N C E R T A INTY E X IS T S  A B O U T  H O W  ' "  

T O  U S E  T H E  A I R P O R T  S U R V E IL L A N C E  

R A D A R 's W E A T H E R  D A T A  

In  add i tio n  to  its w ind-shear  d e tec tio n  system s, F M  is 

p rocur ing  th e  A S R - 9  radar  wh ich  is to  b e  instal led a t 1 0 1  airpor ts 

b e tween 1 9 8 8  a n d  1 9 9 1 . T h e  A S R - 9  wil l  p rov ide  inp roved  w e a the r  

d e tec tio n  by  d is t inguish ing b e tween six levels  o f precipi tat ion.  

T h e  h igher  th e  ra te  o f precipi tat ion,  th e  m o r e  l ikely th a t it is 

assoc ia ted with haza rdous  p h e n o m e n a  such  as  l ightning,  hai l ,  o r  

tu rbu lence . F A A  a n d  th e  N a tiona l  W e a the r  Serv ice  

th a t each  o f'th e  six levels  can  con ta in  p h e n o m e n a  

crash a n  aircraft. 

have  d e te r m i n e d  

s t rong e n o u g h  to  

F A A  has  dec ided  to  d issemina te  th e  A S R - 9  w e a the r  inform a tio n  

direct ly to  a i r  traffic con trol lers, w h o  wil l  re lay  th e  inform a tio n  

to  pilots. It m a y  b e  difficult fo r  con trol lers, howeve r , to  

exp la in  to  pi lots th e  a i rspace covered  by  th e  dif ferent levels  o f 

precipi tat ion.  O n ly two o f th e  six precipi tat ion levels  can  b e  

d isp layed o n  a  con trol ler 's radar  sc reen  a t o n e  tim e . A ll h igher  

levels  o f precipi tat ion wil l  b e  inc luded as  o n e  o f th e  two levels 

d isp layed o n  th e  con trol ler 's sc reen . For  exang le ! if levels  1  a n d  . . 
3  a re  d isp layed,  al l  level  4  th r o u g h  6  precipi tat ion wil l  b e  as  l  

level  3 - type w e a the r . A  con trol ler w h o  wishes  to  p rov ide  a  pi lot  

wi th al l  six levels,  the re fo re , wi l l  have  to  switch channe ls  th ree  

t ifnes. F M  has  n o t ye t deve loped  gu idance  fo r  con trol lers o n  h o w  

th e  levels  o f w e a the r  a re  to  b e  m o n i to red  a n d  w h a t inform a tio n  is 

to  b e  d issemina te d  to  pilots. 



. . 
STATUS OF FAA's RFFORTS TO SEND 

EAZARDOUS -WRATHBR DATA DIRECTLY 

TO PILOTS 

According to the Air Line Pilots Association, its highest 

weather priority is for real-time information on wind shear, 

thunderstorms, and runway conditions at airports. To provide more 

timely weather information to pilots and reduce the work load of 

controllers, FAA is developing a ground-to-air communication system 

that will give pilots direct access to some weather data. 

In a March 1987 hearing before this Subcommittee, FM stated 

that wind-shear information will be disseminated directly to 

pilots. However, current NAS plan projections indicate that 

automatic dissemination of hazardous weather data, such as wind 

shear, &y not occur for another 10 years. FAA recently began 

research and development on how to send terminal NEXRAD wind-shear 

data directly to pilots. 

In October 1985 hearings before the Subcommittee on Aviation, 

House Committee on Public Works and Transportation, FAA officials 

said that ASR-9 precipitation data would be available in the 

cockpit by,the early 19908. This does not conpo.rt.with FAA’s 

current intentions, which are to rely on controllers to provide 

pilots with ASR-9 data. FAA officials recently told us that the 

agency does not plan for in-flight aircraft to directly access ASR- 

9's precipitation data. Instead, program officials told us that 

controllers will monitor the ASR-9 and relay the information to 

pilots. 
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CONTROLLERS OFTEN LA13K TIME TO' ' 
. 

DISSEMINATE WEATHER INFORMATION 

Switching from channel to channel to monitor and disseminate 

ASR-9 data as well as providiqg pilots with wind-shear information 

from FAA’s enhanced LLWAS, terminal NEXRAD, and/or terminal Doppler 

weather radar takes time. On the basis of past GAO reviews of 

controller activities, there will be times when controllers will 

not be able to monitor the radar displays or disseminate hazardous 

weather information to pilots. 

In our April 22, 1986, report on FAA's current system for 

disseminating hazardous weather information,3 we found that two- 

thirds of the controllers at the nation's five busiest airport8 

occasionally delay or do not give weather information to pilots. 

In addition, when weather information is given, it may not be given 

as soon as possible because controllers are too busy performing 

their primary duty of separating aircraft. For example, we found 

that 19 percent of controllers responding to our 1985 air traffic 

control work force survey reported that they often decline to 

provide weather advisories while working daily traffic peak 

periods.4 ,.Another 34 percent said they occasionally decline to 

give weather advisories. We believe these findings underscore the 

3See GAD/RCED-860152BR, Apr. 22, 1986. 

4See Aviation Safety: Serious Problems Concerninq the Air Traffic 
Control Work Force (GAC/RCED-86-121, Mar. 6, 1986) 
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importance of FAA’s efforts to develop a system for automatically 

disseminating hazardous weather data to pilots. 

CONCLUSIONS 

In 8ummary, the terminal Doppler weather radar will i-rove 

wind-shear detection, but all research on the radar’s scanning and 

siting strategies, detection accuracy and reliability, automation, 

and wind-shear forecasting will not be completed by FAA’s planned 

fiscal year 1988 production contract date. While it is important 

for FM to proceed as quickly as possible in developing and 

deploying an optimal ground-based wind-shear detection system, we 

believe it also is important that the system perform effectively, 

that the effect8 of unmet performance objectives be clearly 

assessed, and that the Congress be apprised of the radar’s 

performance prior to FM’s awarding of a production contract. 

Therefore, we are recommending that FM inform the Department and 

the Congress of any performance objectives that the terminal 

Doppler weather radar cannot meet and their impact on safety and 

cost before committing funds for a procurement contract. 

Further, the new airport surveillance radar presents 

significant improvements in detecting airport-ar’ea weather hazards, 

but FM has not determined how the ASR-9 information is to be 

monitored by controllers or what weather information is to be 

disseminated to pilots. On this point, our report recommends that 

FM develop guidance on how air traffic controllers are’ to monitor 

the ASR-9 weather display and what hazardous weather information 

they are to disseminate to pilots. 
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Finally, until FM can send information from its new ground- 

baaed hazardous weather detection systems directly to pijots, it 

will not be in a position to meet its objective of providing more 

timely hazardous weather information to pilots. Controllers will 

continue being the primary source of hazardous weather information. 

This concludes my testimony, Mr. Chairman. I will be happy to 

answer any questions you or the other Subcommittee Metiers may have 

at this time. 
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