
DEPARTMENT O F  TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

1. PURPOSE. Th i s  o rde r  promul gates t he  A i r  T r a f f i c  Serv ice opera t iona l  
requirements f o r  t h e  Next Generat ion Weather Radar (NEXRAD). 

2. DISTRIBUTION. Th i s  o rder  i s  d i s t r i b u t e d  t o  t he  branch l e v e l  i n  t he  
Washington headquarters, reg iona l  headquarters, Aeronaut ical  Center and 
Technical  Center. 

3. BACKGROUND. FAA ORDER 7032.2A, dated October 13, 1982, es tab l i shes  
procedures f o r  t he  f o rmu la t i on  o f  a i r  t r a f f i c  opera t iona l  requirements. 
A System Requirements Team (SRT) was formed and met i n  Norman, OK. The 
SRT d r a f t e d  opera t iona l  requirements t h a t  were subsequently approved by 
a l l  a i r  t r a f f i c  d i v i s i o n  managers and signed by t he  D i rec to r ,  A i r  T r a f f i c  
Serv ice.  Approved a i r  t r a f f i c  opera t iona l  requirements become p a r t  o f  the  
A i r  T r a f f i c  System Plan. The A i r  T r a f f i c  System P l a n  supports t he  Nat iona l  
Airspace System P l a n  (Brown Book). The SRT inc luded  J i m  Norton, AAT-150, 
Chairman; Gene Wygal, AAT-330; Don Schardt, Lubbock Tower; Dan Boyle, 
ANM-507; Mar ty  Natch ipo l  sky, APM-310; Walter Rogers, ZLA CWSU; Chuck H igg i  ns, 
ASO-510; Joyce Spi res,  ASW-510; B i l l  Cocker, Tampa Tower; Dal Sessions, 
Denver Tower; B i l l  Brant ,  ZKC; and Don Boston, ZID. 

4. DEFINITION. The Next Generat ion Weather Radar w i l l  be a DOPPLER radar.  
The DOPPLER rada r  w i l l  de tec t  and measure weather phenomena i n  bo th  space 
and t ime. The preciseness o f  t he  measurements and the  speed o f  t he  ca lcu la -  
t i o n s  w i l l  p e r m i t  t h e  de tec t i on  and i n t e n s i t y  measurement o f  p r e c i p i t a t i o n ,  
t u r b u l  ence, h a i  1 , wi nd-shear, f r eez ing  1 eve1 s, tornadoes, e tc .  NEXRAD ' s 
when i n s t a l  1 ed a re  expected t o  i n t e r f a c e  w i t h  t h e  Centra l  Weather Processor 
(CWP) which w i l l  i n t e r f a c e  w i t h  en rou te ,  f l i g h t  s e r v i c e  s t a t i o n  and o the r  
process i  ng and d i  sp l  ay systems. 

5. REQUEST FOR CHANGES. Suggested changes t o  t h i s  o rder  should be addressed 
t o  AAT-1, f o r  the  a t t e n t i o n  o f  AAT-100, and c o n t a i n  complete j u s t i f i c a t i o n 1  
r a t i o n a l  e f o r  t he  change. 

6. APPLICATION. Th i s  o rder  appl i e s  t o  a l l  A i r  T r a f f i c  Serv ice personnel and 
i s  f o r  the  guidance o f  a1 1 o the r  o rgan iza t iona l  u n i t s .  

7. ATS NEXRAD OPERATIONAL REQUIREMENTS. The A i r  T r a f f i c  Serv ice w i l l  
r e q u i r e  the  f o l l  owing from the  NEXRAD and o ther  assoc ia ted equipment. 



a. Area Coverage. 

(1). En r o u t e  coverage i s  r equ i red  f o r  t he  48 conterminous s ta tes  
and the  area extending outward from the  U.S. c o a s t l i n e  and i n t e r n a t i o n a l  
boundaries f o r  125 nau t i ca l  m i l e s  (NMT) .  Also, coverage i s  r equ i red  i n  t he  
f o l l  owing geographic areas. 

The Caribbean area w i t h i n  125 N M I  r ad ius  o f  po in ts ,  
18" 20" - 66" 10 '  W (San Juan) 
23" 42'  N - 75" 4 5 '  W (Georgetown, BH.) 
21" 25' N - 71' 10'  W (Grand Turk, BWI.) 

The Hawaiian area w i  t h l  n 125 N M I  r ad ius  o f  po in ts ,  
20" 00 '  N - 155" 40'  W (Kamuela) 
21" 08'  M - 157" 10 '  W ( M ~ l o k a f )  
21" 54'  N - 159" 31 '  W (South Kauai )  

The A1 askan area wi t h i n  125 NMI rad ius  o f  po in ts ,  
55" 02" - 131" 34 '  W (Annet te  I s l a n d )  
58" 10 '  N - 135" 1 5 '  W (Juneau) 
61" 10 '  N - 146" 00 '  W (Valdem) 
61" 10 '  N - 158" 08 '  W (Anchorage) 
58" 45' N - 156" 30 '  W (K ing  Salmon) 
55" 1 2 '  N - 162" 43'  W (Cold Bay) 
64' 49 '  N - 147" 51'  W (Fa i rbanks)  

(2) .  Termi nal  area coverage i s  r equ i red  w i t h i n  60 NMI rad ius  o f  the  
A i r p o r t  Reference P o i n t  ( ARP ) f o r  se l  ected te rmina l  1 ocat ions where rad,ar 
approach c o n t r o l  se rv i ce  i s  provided, 

( 3 ) .  W i  t h i n  the area o f  coverage, volume coverage i s  requi red.  The 
volume coverage f o r  NEXRAD must meet t he  f o l l  owl ng minimum requjrements: 

( a )  En route,  from 6000 f e e t  above ground l e v e l  (AGL) t o  
70,000 f e e t  above mean sea l e v e l  (MSL). En r o u t e  geographic areas a re  
de f  i ned i n  paragraph 7a( 1). 

(b )  Terminal areas, from 15,000 f e e t  above ground l e v e l  (AGL), 
down t o  a base a1 ti tude o f  200 f e e t  AGL w i t h i n  t he  area from the  ARP t o  
10 N M I  , and down t o  a base a1 ti tude o f  3,000 f e e t  o r  t he  minimum IFR a1 ti tude 
(MIA), whichever i s  lower, w i t h i n  the  area from 10 NMI t o  60 N M I .  Terminal 
geographic areas a r e  d e f l  ned dn paragraph 7 a ( 2 ) .  

b. Accurac The accuracy ( h o r i z o n t a l  and v e r t i c a l )  w i t h  which the  
weather p l7- enomena i s  1 ocated and dqi spl  ayed must be w i t h i n  the  f o l l  owl ng 
to1 erances: 

( 1 ) .  En r o u t e  coverage - 2,000 f e e t .  

( 2 ) .  Terminal coverage - 300 f e e t  up t o  5,000 f e e t  AGL w i t h i n  
10 N M I  o f  t he  ARP and 2,000 f e e t  i n  a1 1 o ther  areas. 
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c. P r e c i p i t a t i o n .  P r e c i p i t a t i o n  r e f l e c t i v i t y  (accuracy and r e s o l u t i o n )  
f o r  en r o u t e  and te rmina l  coverage i s  r equ i red  f o r  d i s p l a y  i n  s i x  l e v e l s ,  
i .e., see F i g u r e  1, NWS t a b l e  f o r  l e v e l  one through l e v e l  s i x  p r e c i p i t a t i o n .  
F i g u r e  1 r e f e r s  t o  D/RADEX and DIVIP. DIRADEX and D/VIP a re  radar  processing 
devices used t o  determine p r e c i p i t a t i o n  i n t e n s i t y  l e v e l s  from radar  re tu rns .  
The f o l l o w i n g  i terns s h a l l  be considered i n  determin ing p r e c i p i t a t i o n  r e f l  ec- 
t i v i t y  l e v e l s .  

( 1 ) .  Range.. ............ .O t o  70 dBz. (see Note 1. ) 

(2 ) .  Resolut ion..  ....... . t o  one dBz a t  a l l  l e v e l s .  

( 3 ) .  Accuracy.. ......... . t o  w i t h i n  one dBz. 

Note 1. dBz means dec ibe ls  co r rec ted  f o r  range. 

d. WindIWind Shear. Wind shear de tec t i on  i s  r equ i red  i n  te rmina l  areas. 
Winds ( p r e v a i l  i n g )  and wind shears a re  t o  be measured a1 ong a i r p o r t  approaches 
and depar ture c o r r i d o r s  i n  p r e c i p i t a t i o n ,  c l e a r  a i r ,  and sea breezes. Winds 
( p r e v a i l i n g )  a r e  t o  be reso lved t o  t he  nearest  10 degrees i n  d i r e c t i o n  and 
2  kno ts  i n  v e l o c i t i e s  over  a  range o f  2  - 20 knots,  and 10 percen t  over 20 knots.  
Wind shears a re  t o  be de tec tab le  over a  range o f  shears having a  th resho ld  ve- 
l o c i t y  g rad ien t  o f  10 kno ts  pe r  1,000 f e e t  h o r i z o n t a l l y  and 5 kno ts  per  100 f e e t  
v e r t i c a l l y .  Low 1  eve1 winds and wind shear d i r e c t i o n  must be accurate to,'wi t h i n  
5 degrees and speed accuracy t o  2  kno ts  over  a  range o f  2  - 20 knots,  and 
10 percen t  over  20 knots.  Dedicated wind shear a l e r t i n g  devices s h a l l  be prov ided 
a t  assoc ia ted te rmina l  1  ocat ions 

e. Tornadoes/Mesocycl ones. Mesocycl ones a r e  o f t e n  precursors  t o  tornado 
a c t i v i t y .  Due t o  t h i s  re1 a t ionsh ip ,  de tec t ion ,  t r ack ing ,  and d i s p l  ay o f  torna- 
does/mesocyclones must be provided. There must be p o s i t i v e  i d e n t i f i c a t i o n  and 
a t t e n t i o n - g e t t i  ng i n d i c a t i o n s  o f  these cond i t i ons  a t  t h e  ea r l  i e s t  poss ib l e  
moment f o r  bo th  en r o u t e  and te rmina l  operat ions. The i n d i c a t i o n  f o r  tornadoes1 
mesocyclones should be d i f f e r e n t  from a l l  o the r  data received; e.g., h a i l ,  wind 
shear, thunderstorms, e t c  . 

f. F r o n t s I F i n e  L ines.  The NEXRAD system s h a l l  d e t e c t  the l o c a t i o n  and 
movement o f  f r o n t s  and f i n e  l i n e  phenomena along w i t h  assoc ia ted turbu lence 
and wind shears. F i n e  l i n e  phenomena a re  s p e c i f i c  c h a r a c t e r i s t i c s  associated 
w i t h  a  p a r t i c u l a r  t ype  f r o n t .  

g. Hurr icanes. Hurr icane de tec t i on  and t r a c k i n g  must be provided. The 
hur r i cane  eye and w a l l  should be i d e n t i f i e d  and an a t t e n t i o n - g e t t i n g  i n d i c a t i o n  
o f  these cond i t i ons  d isp layed  f o r  bo th  en r o u t e  and te rmina l  operat ions. 

h. Thunderstorms. The NEXRAD system w i l l  i n d i c a t e  ca tegor ies  o f  thunder- 
storm seve r i t y .  These ca tegor ies  s h a l l  cons ider  such f a c t o r s  as, b u t  n o t  be 
1  i m i  t e d  t o :  turbu lence,  h a i l ,  s t rong  winds, and wind shears. I n  add i t i on ,  
h e i g h t  data ( t o p s )  assoc ia ted w i t h  the aforementioned f a c t o r s  as we l l  as f o r  
t he  thunderstorm i t s e l  f s h a l l  be provided. 
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AT 7032.i 10125183 

F i g u r e  1. DBZ RANGE FOR THE INTERNAL DIRADEX AND DIVIP LEVELS 

I n t e r n a l  
DIRADEX 
Level  

Corresponding 
DBZ Range VIP Level  DBZ Range 

18-24 1 18-29 

25-29 

30-34 2 30-40 

35-37 

38-40 

41 -42 

43 

44-45 

46-47 

48 

49 

50-52 

53-54 

55-56 

57 6 57 

i . TURBULENCE. Turbul ence ( v e r t i c a l  v e l o c i t y )  1 oca t ion  and i n t e n s i t y  i n  
p r e c i p i t a t i o n  and c l e a r  a i r  i s  requi red.  The f o l l o w i n g  turbu lence i n t e n s i t y  and 
accuracy measurements a re  needed. 

(1). I n t e n s i t y  - 300 f e e t  pe r  minute t o  4,000 f e e t  pe r  minute. 

(2). Accuracy - - +ZOO f e e t  pe r  minute. 

I n  add i t i on ,  d e t e c t i o n  o f  wake v o r t i c e s  generated by a i r c r a f t  i s  a l so  requi red.  

j. ICINGIFREEZINGIMELTING LEVELS. Weather cond i t i ons  t h a t  a re  conducive t o  
i c i n g  shoul d be detected and d i  sp l  ayed a1 ong w i t h  f r e e z i  nglmel ti ng 1 eve1 s. The 
v e r t i c a l  accuracy f o r  i d e n t i f i c a t i o n  o f  these l e v e l s  s h a l l  be - +500 f ee t .  
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k. H a i l .  There must be a p o s i t i o n  i n d i c a t i o n  o f  h a i l ,  i nc lud ing  l o c a t i o n  
and the a-de(s) a t  which t h a t  a c t i v i t y  i s  t ak ing  place. 

1. Scan Rate. Data from each antenna scan s h a l l  be in tegra ted  i n t o  the 
d isp lay data base, remoted and a v a i l  ab le f o r  d isp lay  w i t h i n  30 seconds a f t e r  
being obtained. The d isp lay  data base sha l l  be updated on a continuous basis  
as new data are  acquired. Sampling scanning s t ra teg ies  (antenna r o t a t i o n )  sha l l  
be provided t o  permi t  a t t r i b u t e  in fo rmat ion  over the f u l l  coverage volume t o  be 
acquired, remoted, and ava i l ab le  f o r  d isp lay  every 2.5 minutes, except every 
minute f o r  terminal operat ions w i t h i n  10 NMI o f  the  ARP and up t o  5,000 f e e t  AGL. 
Th i s  requi  rement determines t h a t  the  data processing o f  NEXRAD weather phenomena 
must be f u l l y  automated. 

m, Storm P r e d i c t i o n  P l o t .  A cu r ren t  data base and h i s t o r i c a l  data stored 
i n  the computer s h a l l  be used t o  p r e d i c t  the loca t ion ,  size, and i n t e n s i t y  o f  
hazardous convect ive storms a t  5-minute i n t e r v a l s  f o r  up t o  60 minutes. This 
in fo rmat ion  s h a l l  be ava i l  able f o r  d i sp l  ay t o  the con t ro l  1  er. 

n. Communications, I n  the event o f  a f a i l u r e  o f  a primary NEXRAD a t  an ATC 
f a c i l  i ty,  an automatic data communications system ( d i a l  -up) s h a l l  be included i n  
order  t o  prov ide f o r  NEXRAD coverage from a n  adjacent NEXRAD system. 

O *  . NEXRAD c o l o r  weather phenomena, i ncl  ud i  ng a1 e r t  features, must 
be capable o n te r fac ing  w i t h  HOST/Sector Su i te  f l  i g h t  data on con t ro l  1  e r  d isp l  ays 
(PPI, PVD, etc.) . The weather and ATC in fo rmat ion  must have separate i n t e n s i t y  
contro ls .  The center  weather serv ice  u n i t  (CWSU) meteor01 ogi  s t  w i  11 have the 
capabi l  i t y  o f  d i sp lay ing  and processing a t t r i b u t e s  o f  the  NEXRAD data s e t  w i t h i n  
the  f u l l  coverage volume f o r  any NEXRAD. Operator con t ro l s  f o r  the c o n t r o l l e r  
and meteorologis t  must prov ide f o r  i nd i v idua l  and combination presentat ions of 
weather phenomena described i n  subparagraphs c. through k. above. 

p. Mosaicking. Some ATC sectors o r  f l i g h t  watch cont ro l  s ta t i ons  cont ro l  o r  
prov ide serv ice  t o  a i r c r a f t  over very 1 arge areas. These areas requ i re  data from 
more than one NEXRAD s i t e .  The d isp lay of more than one NEXRAD on a s ing le  d isp lay 
requ i res  the mosaicking o f  the data, f o r  a s i n g l e  comprehensive p i c t u r e  o f  the 
weather w i t h i n  a g iven geographical area. 

q. Ground C l u t t e r  and Anomalous Propagation. The d isp lay o f  radar data 
must re1 i ably i ndicate weather phenomena f r e e  o f  ground c l  u t t e r  and anomal ous 
propagation. 

R. J . Van Vuren 
D i rec tor ,  A i r  T r a f f i c  Service 
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