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Good morning, I'm Colonel Paul Try, Director of 
the Office of Environmental and Life Sciences 
in the Office of the Under Secretary of Defense 
for  Research and Engineering. Within this 
off ice ,  I have oversight and policy responsi- 
b i l i t y  fo r  the research and operational meteor- 
ological and environmental programs of the 
Mi 1 i tary Services ., 

I was particularly pleased t o  be invited here 
today to  participate i n  t h i s  workshop because 
I am a great supporter of the concept behind 
th i s  gathering. In par t icular ,  the concept of 
bringing together the various disciplines of 
the aviation community w i t h  the operational 
meteorologists and research atmospheric scien- 
t i s t s .  
ment of recommended actions are functions which 
receive my fu l l  support. In reading the summary 
recommendations and background from the past 
workshops, I noted, b u t  did not agree with, most 
of the past cri t icisms of this workshop concept, 
except one. 
shops covering the f ie ld  very we1 1 , i t  i s  pro- 
bably time to tackle the tough job of p r i o r i -  
t izing the recommendations (possibly within 
discipl ines)  and noting the most appropriate 
agencies to  focus on the solutions. Where.else 
will you find a bet ter  group with the years of 
experience and knowledge t o  attempt th i s  job? 
One cautionary note: 

-- 

The workshop concept and the develop- 

I would agree t h a t  a f t e r  six work- 

in pr ior i t iz ing recommendations you must 
consider the factors  of 1) need, 2 )  cost  
and 3 )  ab i l i t y  t o  achieve or  the availa- 
bi 1 i ty of a state-of-the-art  solution. 
My choice fo r  t o p  pr ior i t izat ion i s  not 
the cancer cure type recommendation, b u t  
the more near to  mid-term achievable 
recommendation. 

Let me now move on t o  some comments concerning 
the goals and research programs within DDD 
associated w i t h  meteorological support t o  
aviation systems. Since the workshop theme 
relates  meteorology, aviation and sate1 1 i te  
f a c i l i t i e s ,  I thought I would s t a r t  off w i t h  
linking a l l  of these disciplines together. 

W i t h i n  the limited time here, I naturally cannot 
describe a l l  of the numerous programs within the 
Army, Wavy, Air Force and Marine Corps related 
to  weather and aviation safety;  however, I would 
l ike  to  give a brief overview and i l l u s t r a t e  
some of the DOD effor ts .  

The goals we have within DoD are  similar t o  
those of other agencies as they pertain to  
improvement in safety of f l igh t .  There are  
several areas f o r  concern. As our a i r c ra f t  
systems become more sophisticated, we are  

finding in many cases a greater sens i t iv i ty  
t o  meteorological conditions. The use of 
composite materials and fly-by-wire technology 
are  just two examples of advances which have 
already i l lus t ra ted  weather-related programs. 
Low experience aircrews, single sea t ,  single 
engine, high performance a i r c ra f t  and the need 
for  a l l  weather combat readiness, couple 
together to  indicate c r i t i ca l  needs for  improved 
research, design, training, operational proce- 
dures, weather observations and forecasts.  

Integral t o  the DoD f l i gh t  safety e f for t s  re- 
lated to  the environmental parameters of icing, 
wind shear, turbulence, lightning and other 
severe weather phenomena, are  the research ac- 
t i v i t i e s  designed to  improve the observation 
and forecasting of these hazardous phenomena. 

I ' l l  just br ief ly  cover some of the R&D act ivi-  
t i e s  related to  the DOD environmental support 
services and discuss them by the parameter of 
interest :  icing, lightning, wind shear, turbu-  
lence and other severe weather phenomena, 

Aircraft  icing research ac t iv i t i e s  are  primarily 
centered in the Air Force and the Army. The 
Navy's e f for t s  are  primarily associated with 
supporting the FAA helicopter icing studies 
th rough  the use of an instrumental P-3 a i r c ra f t  
and with an experimental evaluation o f  surface 
imp1 anted sensors t o  determine water depth and 
ice  on runways. 
ac t iv i t i e s  a t  the Cold Regions and Engineering 
Laboratory ( C R R E L )  and the Army Aviation R&D 
Command ( AVRADCOM) . 
The CRREL researchers are  conducting detailed 
investigations on icing, ice adhesion, icing 
of rotating blades, freezing precipitation, 
freezing rain,  s l ee t  and other forms of natural 
icing conditions. Also, studies a re  being per- 
formed on the physical properties of ice ,  ice  
accumulation ra tes ,  and methods of snow and 
ice removal from roads and r u n  ways. CRREL's 
work in the area of forecasting of icing condi- 
tions i s  part  of  a general e f fo r t  tha t  addresses 
the total  problem o f  a i r c ra f t  icinq w i t h  stronq 
emphasis on helicopter icing problems. CRREL 
has developed a numerical simulation of icing 
accretion ra tes  in terms of the s t ructure  para- 
meters and the atmospheric parameters of tem- 
perature, l iquid water content and drop-size 
dis t r ibut ion.  This allows evaluation of the 
sens i t iv i ty  of accretion to  each of these. CRREL 
i s  also in i t ia t inq  work on forecastinq of icinq 
a t  the mesoscale level with the intent  of even- 
tual 1 v providi nq the tact ical  commander with 
local forecasts of  icinq probability for  combat 
display rather than "blanket" forecasts.  

The  Army ef for t s  center around 

19 



The Air Force has a small b u t  s ignif icant  a i r -  
c r a f t  icing program a t  the Air Force Geophysics 
Laboratory ( A F G L ) .  T h i s  program i s  specif i -  
cal ly  designed t o  improve the techniques for  
forcasting a i r c ra f t  icing conditions. There 
are  f ive phases of t h i s  research: 

the evaluation of the Rosemount ice  accretion 
detector for  a i r c ra f t ;  

the 1979-81 collection of detailed data se t s  
using an  HC-130 a i r c ra f t  f lying i n  icing 
conditions within the vicini ty  of a rawind- 
sonde bal loon s ta t ion;  

the comparison of these icing data w i t h  the 
current Air Force Air Ueather Service (AWS) 
icing forecasting techniques; 

the development of improved techniques 
using standard avai 1 ab1 e meteorological 
data as input; and 

the development of a method for  producing a 
worldwide climatology of a i r c ra f t  icing 
based on standard archived data. 

The Air Force AWS has the responsi bil  i ty  for  
operational aviation forecasting for  both the 
Air Force and the Army. In a related e f fo r t  
t o  tha t  within AFGL, the AWS i s  working t o  
improve i t s  abi 1 i ty to  forecast  the key meteoro- 
logical i n p u t  parameters for icing forecasts: 
en route temperature, cloud occurrence and cloud 
l iquid water content. The ab i l i t y  o f  any icing 
forecast method i s  only as good as the basic 
meteorological i n p u t  parameters. The improve- 
ments achieved in forecasting these basic para- 
meters a t  the Air Force Global Weather Center 
will couple with the AFGL and the CRREL work 
to  improve DOD capabili ty for  forecasting both 
fixed wing and helicopter icing conditions. 
The Air Force Aeronautical Systems Division 
(ASD) has developed a structural  icing model 
(AEROICE) which i s  under evaluation and improve- 
ment and ASD testing of portable a i r c ra f t  ground 
de-icing equipment is underway. 

Research and development into a i r c ra f t  in-cloud 
turbulence i s  most act ive within the Air Force. 
In conjunction w i t h  NASA, AFGL has been con- 
ductinq t e s t s  w i t h  a qround-based Doppler radar 
and an instrumented NASA F-106s a i r c ra f t  a t  
Wallops Island, Virqinia, to  col lect  the data 
needed to  develop on-board sensors fo r  turbulence 
avoidance and to  improve forecastinq techniques. 
The AWS is  currently evaluatinq the Air Force 
F1 ight Dynamics Laboratory (AFFDL) comparative 
analysis of turbulence impacts on various types 
of a i r c ra f t  w i t h i n  similar meteorological con- 
dit ions.  Since the meteorological conditions 
which cause severe turbulence f o r  a T-39 will 
have a different  resu l t  on a C-5 or  B-52, each 
as a function of in-f l ight  gross weight, AWS is 
looking a t  using the AFFDL report  t o  develop a 
standard to  scale from and to  more accurately 
report and forecast  a i r c r a f t  turbulence. The 
AFGL e f for t s  a l so  include a COP Doppler LIDAR 
measurement program and a model-ing e f fo r t  t o  

improve our wind shear observation and fore- 
casting techniques. 

The most s ignif icant  DOD program related t o  
observing and forecasting the major parameters 
related to  a i r c r a f t  safety (i.e. , turbulence, 
lightning, wind shear, hail and icing) i s  the 
jo in t  Department of Commerce/Department of 
Defense/Department of Transportation 
(DOC/DOD/DOT) Next Generation Weather Radar 
(NEXRAD) Doppler radar program. W i t h  many of 
the benefits and operational complexities of 
the Doppler weather radar already demonstrated 
i n  a j o in t  operational test, the NEXRAD program 
offers an existing state-of-the-art advance over 
our current thunderstorm/tornado and associated 
severe weather phenomena forecasting immediately 
upon instal la t ion.  The NEXRAD radars are re- 
quired to  replace the fa i l ing  1950's technology 
radars in service today. These new radars offer  
improved tornado detection lead times (from a 
current lead time of less than one minute to  
an average of 20 minutes), doubled detection 
rates  for  the severest storms, reduced f a l se  
alarm rates fo r  thunderstorm severe winds  and 
hail ( u p  to  50% reduction), improved low-level 
extreme wind shear identification and forecas- 
t i n g ,  improved icing level location, and improved 
hail forecasting. the AFGL, i n  conjunction w i t h  
the jo in t  NEXRAD program off ice  and the NOAA 
National Severe Storms Laboratory (NSSL) , i s  
developing and testing the software to  automati- 
cal ly  identify and forecast  these c r i t i ca l  
severe weather phenomena using the NEXRAD basic 
Doppler i n p u t  data. 

i n  a j o i n t  operational t e s t ,  the NEXRAD pro- 
gram offers an existing state-of-the-art 
advance over our current thunderstorm/tornado 
and associated severe weather phenomena fore- 
casting immediately upon instal la t ion.  The 
NEXRAD radars a re  required to  replace the 
fa i l ing  1950's technology radars in service 
today. 
lead times (from a current lead time of less  
than one minute to  an average of 20 minutes) , 
doubled detection ra tes  for  the severest 
storms , reduced f a l se  alarm rates  fo r  thunder- 
storm severe winds and hail ( u p  to  50% reduc- 
t i o n )  , improved low-level extreme wind shear 
identification and forecasting, improved icing 
level location, and improved hail forecasting. 
The AFGL, in conjunction w i t h  the j o i n t  NEXRAD 
porgram off ice  and the NOAA National Severe 
Storms Laboratory, i s  developing and testing 
the software to  automatically identify and fore- 
cas t  these c r i t i ca l  severe weather phenomena 
using the NEXRAD basic Doppler i n p u t  data. 

In addition to  the s ignif icant  a i r c ra f t  l ight-  
n ing  s t r ike  research and testing being done a t  
AFFDL, the Navy has an active program focused 
more toward the detection and location of 
lightning. 
evaluating an on-board severe storm avoidance 
sensor for  the P-3 anti-submarine warfare 
a i rc raf t .  T h i s  low-cost passive detector will  
be f l i gh t  tested a t  the Naval Air Test Center 
t h i s  year in conjunction w i t h  the Wallops Island 
ground-based lightning detection and ranging 

These new radars offer improved tornado 

The Naval Air Development Center i s  
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system. The P-3 a i r c ra f t ,  due to  i t s  number of 
f l i gh t  hours flown and mission prof i le ,  i s  the 
most freouentlv liqhtninq-struck a i r c ra f t  i n  
the Navv inventory. This svstem will allow 
oassive naviaation around liclhtninq ac t iv i tv  
which i s  often imDortant f o r  an a i r c ra f t  not 
desirina to  emit radar siqnals. The jo in t  
NASA/AFGL ic ins  t e s t  a t  Walloos Island is  also 
designed to  evaluate the airborne lightning 
hazards with respect t o  the measurable meteor- 
ological oarameters. The Navy i s  now i n  engi- 
neering development of a Lightning Position and 
Tracking System (LPATS) developed by the Office 
of Naval Research w i t h  Naval Air Systems Com- 
mand assistance. 
t ec t s  the unique broad-based magnetic f i e ld  
waveform of the cloud-to-ground l i g h t n i n g  stroke 
and displays i t s  location, intensi ty  and movement 
on a video screen. 
rently undergoing f i e ld  t e s t s  a t  NAS Cecil Field, 
Florida, w i t h  the central s ta t ion located i n  the 
Naval Oceanography Command Detachment of f ice  for  
operational evaluation. 

Whatever the environmental a i r c ra f t  f l i g h t  
safety hazard, the DOD i s  involved i n  evaluating 
and improving the observation and forecasting of 
the phenomena. In most cases, the DOD e f for t s  
are e i ther  j o in t  or  complementary e f for t s  and 
are  coordinated th rough  the Office of the 
Federal Coordinator for  Meteorology and Suppor- 
t i n g  Research. 

You will note that  I 've  skipped over the most 
basic of the meteorological inputs t o  aviation, 

T h i s  ground-based system de- 

The LPATS system i s  cur- 

that  being the accurate observation and forecast  
of ceil ing and v is ib i l i ty .  Both the Air Force 
and the Army are  working i n  improved v i s ib i l i t y  
sensors w i t h  the Army using the laser  approach 
and the Air Force u s i n g  the forward-scatter/ 
nephelometer approach; and both addressing dif-  
ferent  aspects of automation of these sensors 
for  fixed base and remote combat deployment. 
As a participant i n  the Joint  Automated Weather 
Observing Programs w i t h  NWS and FAA, DOD i s  
most interested i n  pursu ing  the fu l ly  automated 
surface observation; however, before we a1 1 
spend further research dol lars  on the auto- 
mation of presently reported weather parameters , 
i t  may be the appropriate time for  a l l  of us to  
join together and re-evaluate the t rue require- 
ments fo r  aviation weather observations. The 
past-stated need fo r  s l an t  visual range (SVR) 
data might  be an example where great sums of 
money could have been spent t o  produce unneeded 
data using hazardous towers or non-eye-safe 
lasers  

In summary, 1 wholeheartedly support the concept 
of th i s  workshop and look forward to  addressing 
further how DOD ac t iv i t i e s  match u p  w i t h  the 
workshop recommendations. However, I offer  two 
challenges: 
recommendations based on need, cost  and achiev- 
ab i l i ty ;  second, to  consider the re-evaluation 
of weather parameters really needed fo r  safe 
landing operations t o  lead the way fo r  the re- 
l i ab le  and consistent automated observation 
capabi 1 i t i es .  

f i r s t ,  t o  attempt to  pr ior i t ize  the 

Federal Aviation Administration Weather Program To Improve Aviation Safety 

Robert W. Wedan 
Office of Associate Administrator for 

Development and Log i s  t i c s  
Federal Aviation Administration 

The Federal Aviation Administration (FAA) 
issued the National Airspace System (NAS) 
Plan i n  December 1981 to  provide fo r  systematic 
developments tha t  insure the safe and e f f ic ien t  
movement of both c iv i l  and mil i tary a i r c ra f t .  
This plan was developed to  meet the system 
capacity requirements result ing from the i n -  
creased growth expected by 1993 of: 

85% in domestic a i r  car r ie r  passenger miles 

231% i n  commuter passenger miles 

67% i n  the number of hours flown by 
general aviation 

112% in the hours flown by rotary wing 
a i rc raf t .  

The implementation of the NAS Plan will  improve 
v i ta l  safety services t o  aviation. These ser-  
vices include col l is ion avoidance, improved 

landing systems and better weather data acqui- 
s i t ion  and dissemination. The Plan focuses on 
the current system and improvements tha t  must 
be made i n  the immediate future to  meet the 
projected needs and demands of aviation. 

Efforts t o  improve aviation weather services 
in i t ia ted  a few years ago are  integrated into 
th i s  plan. 
of weather information to  p i lo t s ,  controllers 
and f l i gh t  service s ta t ion special is ts  fo r  safe  
and expeditious operation of a i r c ra f t  encom- 
passes the following major programs: 

0 Radar Remote Weather Display System (RRWDS) 

0 Flight Service Automation System (FSAS) 

0 Automatic Weather Observation System (AWOS) 

0 Center Weather Processor (CWP)/Center Weather 
Service Uni t (CWSU) 

The program to improve the quali ty 
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