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Invest igat ion of Sensors and Techni ques to

Auto mate Weat her Observa t ions

I ,  t \  I 111tH! I I I I I \

‘l ia ’ A i r  Force ~3 e p i i v si c s  I . : l t ( I I h ’ a t ( I r ’ v ( A L L ! .) has an ongoing p r o g r a n ’  u t i le

II hV i  - is a Ut ‘01 - u i ’ the  ob se rva t i on  of w t ’ .i t h i . ’ u’ pal-a m e t e r s  fo r  A i r  ] I h ’ i - I ’

i n  and ‘ ‘ - c o a s t i ng pul ’p( lles . This involves the  a u t o m a t i o n  u t  e x i s t in g  e q u i p —
I I  I ’f l , I l l ’ e va lu a t  I n n  i i  promising new su r face  weather  i n s t r u m e n t s , and , s’ I l l  - r i

rh - I - I  ~ar v , I to ’  f ey  ‘ I n p r  ~nt of i i l s e i - v i n g  techniques and sensors. The efh ~~” 15

‘ - - - v  . i I v t - I  h i  - n t u  w i n i is cal led the  Modular  A n t o n  ~ t i’d W e a t h e r  ,S .4° ’1

(rI I.A \~ H ! . I a’ u ; r a j o i -  - -: ~Iu  rI ot ’ i \ t . A\ \ S is its modular  con (- ( - p i . l’i l i I ’b’ ( I p l i ’ ’  i’  l ’ ’t ’

(‘ I I I ’ ’ - -  0( 10 - I I 115( 1 i t each sen .a ( r  I m n i  as t h e  c en t r a l  pi’ nccssor .  This  p e r m i t s ,

as~~1~ - - ’  a ~ar ’v , t h e  a d d i t i o n  or s n h.- i tj t u t i ~,fl of senso rs , pi - u u cc.a .a ing, or d isp lay  u n i t - .

I a’ i - i  1110:1111 11 I I - h ’ ~~ - - ‘ - m i n i - ted if  i t an - l o l t i l  A1” l~ TiIA and at the  A - I - i ; ! .
\ . . I t l m i ’’’  ‘l e s t  I a ’ j l i t v . ( ) t ; s  A L L , ~\1A .  ‘t i n -  general c un h i g u r at i o n  of t i l e  \ \ & - : m t h i t . ’l’

‘I s ’ I - ac u i t y  is shown in l- ’iguu ’e 1. Th ’  u - t n t  i - a l  test area is a s i m u l a t e d  : ippr l m I c h m

inc in which  wea the r  11 1 i - i - v a t  u n n ~ ar-c n i a i i i ’  a t  the s u r f a c e  and on three i U at cr 1 ,

31 m , and . i ( l  in in he igh t . ‘I ’here a re  a l - ,o two inst  i ’ t rn ~ented — a ins e r a

1oea~ lo t  .~ t ) t ~ 01 I l l  - i i  t a r  a i de  of t h e  s i m u l a t e d  approach  /1(01’ . This report  wil l
i i i -  11( 110’  I f  t i l l ’  ‘ l I ’ W  - I ! l ~~~~1’ and t echn iques  t h a t  arc tue i u i t ~ considered for

- n - 1 n --. uu ’ m  in  ‘~t A \ \

( I i e i ’ i - i ~~i’d ‘ I t  l U i l l ’ l h u ’: i u I b i  10 ! c l ru a i ’v  1t ~77)
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- - - - 11 10111’ \ l u - a t  S i u _ ,m i fb ’ a r i l ‘ I ,  n iP u _ i l — n - R e p e t i t i o n  Il I t I :  1 i ’~i l — n ’ \ l i u u  -
l ay e r

f l e a  in Expan it e d  II Times I

I l l it P Ot l(t ’a in  I ‘ j i l i I l ’ t  t ’ r 3 ’~ l i i i )  
1(111 1  S u i u i w  / I ( I LI I ) i ~ n ’ u ’ h i 1 l I i i , l t  ‘ I

1 - - Au x i l i a r y  Opt ica l  ( ( U l l l p l l i l e h i t s
( l ut p n t  lseam I i h v ( ’ h ’ IIe h o I ’ :  I I . ‘I ni i - a - i

U I - o l i ve ! ’  
- 

-l) t s p lav
( ; ( ‘ I ’ u u i a n i u u n  P l h e t od i I I d c  l ) e t ecto r

(‘i i i , I I .  i i P a t  I l l I l l i ’  R e f l e c t o r

1 / I l  ‘F in n ’  \‘ar i a h l e  Gain j
P u ’ e 1 i i u i i n a u ’ ~ t e s t s of t he  I i d a u ’  are  i l I ’ in g  ( ‘ I i ’ u ’ l c I l  out I t  i l a n s c ll n i  A I L  I ’ h ’ i i h i ’  l u

— t ’ I ’ f t i  I T l ~~t , i I l i ’ t 1  u t  t h e  ~\ I ’ I t l i c i ’  ‘Pest l- ’ ; u I ’ l l i t \ _ Seni t’  u u i l t i l l  t i ’ -;! r l ’ s i I I t s i-c IS

si — :

( 1) I 1 1 1 : 1 1 ’  r ; i u i o - c ’ i  t u ~ ( I  l ’ l ( I I , u ( I  l ay er  at km.
t 2 )  Li 1k 1 1 1 1 1 0  ¶ u n  i ’ o l i n u qu e  1I5( ’d  to  l l h ’ I I ’l ’sa iguial  i - 1 iv i u I e d  excellent  resu l t s .
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— 1 0 0 0 1 ’  u ’ u i r r i ’ i ’ t u ~~’ i u a u i i p l i e I  I 11: 115 - , i 1 - I t I ‘ I d -  - i : p i r i u - u l

‘ I l l : .  r \ , l  I ’ — uP , u I II el i l i l i e u l s a t i l l u i  f m i ’ t l  r 5 5 1  - T h U - h  I~ I / e l i  i l l  t ! , I I ’ ’ ’  1 1 0 1 1 .

1 : 1 ( 1 I ,  ‘ f l I l i 11 , i t  u 1 ‘ I I  - 11 -c I I  I n i I I l t ’m e i i t  O M i t  I t  I rU V I I  - - a 1 1 1 1  U l ~’ ( l : l  ( ‘ I  uI

‘ I ’ ,

u I )  ‘I I I ’  I I I  ‘ , ‘ ‘  l ’ t l l  1 n ,  “ I l l , l t l  I I ’  5 5 1  - ‘L I I I  ‘~ i l l  hI S (I Q— -‘5 ’ , 0 ,  I i  1 1 , 1 - ( ‘ ‘ - b un )

1 I I i ~ I ’  -~~‘r I O u ,  ~i l  I I i / t i l l u t ’ i l t  i i ”  - 1 1  I I  0 ~“I T h l ’ ’.i l i t - I ’ ! ’  i’ l ’ i t  } : , , I i t I ’ r i s  I

I ’ i t ’r h ’ i l ’  I ‘. L I  - 1 : - t i l t i n i p i o v i ’  I t o ’  5 i U i O i i t  i ’ f  I I I  p 1 1 0 : 1 1  a I i m ’ n  - I l - i l l .

t m , ’ i u i i i ’  - I -o ld I ’  1111 l y l e l l t ’ut u ’ a i i i l i ’ t , t t ’  ‘ ‘ i  A11 \ \ \ S :15 ( I t - i d  - u d — i I ’ L ’ I ’ ’

1 1 1 1 : , 1 1 5 1 , 1 . \~ i~ I , t ’ eI ’ o U a  (‘ ‘ I f  10 I ’ , , t l : ’ I o P  - : u p ; h i l l l \ , 1 ~ t , u t i I  u s  1 1 I i ”, l I I  l a t t e r

Iii!’ ‘rn  - C F ‘ iu I I  t i n ’ 111 ( 1  I l l  r a i i t ,  - H I  1051 ak ’, i I - \  I i ’ .

,!. -~ i’ r I ’ — , ’ i l i  II. 1 h r

S I l O  I ’ . l I t  i I i S t ( i I l 5 l t ’ h l t S  ,uid Ic ’o l ’, i u i i I u l I —  I l l ’  l ’ - h i ~ ( ‘ U I I — i l t l ’ l I - , 1 u S

i i ’  ‘ l ’ I ’  h I l l - n a t  l i i  I i !  i i ’ e - - t ’ n t  \ t I~~ u t t I I l ’~~t I H i ’ , l l ’ l 0 i l ’ i s .

1 i i ( l ~ ‘1 1 11 t u , t e i l  u - i ’  S l u r ’ - - t ha t t i l l ’  i ( ] ( (  0 1 1 0 0 1 1 ’ S  d i a l  h o - i  U - l i I I I - : l I - i I ’ l ’ I s t i c

1 1 0 1 1 5  I I U I ’ i T i  l , ’ i i i l t l ’ i l S  (II i i i , - na , I t i m I  ( u p . ‘I I i e ~~t ’ ( ‘ l ) a l - : i u - I - l - i ~~t u ’ ~ a m ’e I ’ V ( ’ i )

I l l  r e S i ’  p111 1 r - i I i l l : ,  r u t  1 1 1 ( 1 1 1 1 1 1 1 -  ‘ is - - u ’  t i l l _ i l  i i  I l l ’  t u u u m  l id I r sy s  I f l i  l~ u a I i  ‘ I - i l

I l l  s N i l i t b  a ( 1 1 ’ H r  1 1(1 l l t l ’ i t l l u ’  - \ a t  ~-~ - m . I I l l  ; l l i p I I I l i i i u 111(1 r I ’ 1 ’, l ; I ’ l u  S ~‘ l l h i

( l f  ‘ I i i ’ a ig iua 1 r -  - t h i s  l1 ’1 1 ’ u t , . : ’  iv i l  I I I ’  I i  n t - I - I -  — I  i i i  . 1 0  t o  t b -mine

il :1’ i t } : i ’v a C u  ‘ ‘ ( i l l ¶ ~I fl i~~ i i  i i ) , s O W , ‘ ‘0  I ‘p e a f i  t ‘I ’ h I P  1 m m  i f l l  tI l i i  . 1  m il i  P U,  - u s  I~~.

( I I ’ j i i ’v i z i l  i r i t e i ’ ea t  in I t o - u  siu ’e aI is t h e  1 , 1 s t - i ’  \ \ I ’ t I l ’ u ’  l ’ I , ’~i t i t ’ i c i  I I ’ \ l I U U I u I ’iI

I ‘V I I I I ’  \\ ( l v i ’ h u l l :  u m l I  I I I  I (1111 101 i u ’ i ’, , \(  A ,-\ A d I l ~ ’ i ’ : u i i i  1 f  ‘ l ie  s t o o l  i s  sI n I n n

I I I  I - I p l l h t ’ ‘ , I i  1 1 5 1 5 a l — i m \ \  t I e l i h i l l — i 1 I ’ l ’ i t  I u s i -r  a u ud fl u _ l i ’ I I I I i - ’ i l l l i u p l i e l -  d eN- i - —

U - I l , IO U ’  1 ’ i i — u  \ 15 ‘i~iil t~~ u I t  (H I  ft j ’ent  I i ’  i ’ \ ’,’ I rc t l ip  Ic — i re  l i i  t i l l  - I , s i -  I i ’ : , ’ ’ , ‘I I m s ’

I I U I ’ i i )  1111 1 i t 1 ( ~ ( ‘ I l a I I C I I - i ’  ( l f  p i ’ e c ip i l : It i o r i  11 / m t - i l l  I i -  F ’ t h t i r l l ’ I  t i m i t i m  I l l  s o l I c i t ’ , ,

t i ’ e ul i ,i ( ’ n I ,’~~
- u ’ , iP  en t  , I l O i l ’ i l i i S S i l- I i l , and l i st sird au t h - i ’ . ‘\ p r I I t e t ip ~’’ n i 1’del  or t I l l ’

i i ) a t l ’ l i i i i e u i t  si’i l l  he F u — t a i h ’ i s ’ _ u u’ l ’,’ i n 1977 f I l l  f i e l i l  c ’ v i l u : u t i i 0 Ot i s  -U I I .

:\ i i u ’ i l i e i ’  t echni qu c ’  t h a t  is t - i ’ i t i p  l I l I ( l l e l i l l ’ I i t h ’ i t  i — i  a ih ’ ~ ’ i - , i u ’ t i  t i t -  appi’ t o i i ’ I ’ . A

leo I S i l i l  I I I )  I i  u ’c s e t  i t  si h a t  l i e i’ (‘ I i i i dj  t i oui. ~ i l l  he 11 1’ Ic I a m  I l ie 1101 p u _ i t S  I I I  ‘ t o  f1 I l l - v  —

ing l I l - t b - I I I , U e ! l t - - :

( 1 )  -\ \~ ( i ~u l Q — l t l , t L ’ a n s l i l i s a l i l n l t e l ’

( 2 )  l - h ~ i ; h i -n  ( I  t i t  s ( ’ a t t l ’ i ’  \ - i a i t i l i t ’I o l e  ci-

(: 1)  Im p u i sp li s _I i c a  \‘ I - ‘ ‘ ‘ p i’a~ ih , I i , l ’ L S C  ( i l l ’  S j~~j t i l  I l l \  I - i  h~~ i ’

t i )  H R I  I l I ’p I i I - I I ’ l l i l ’ t e i ’

(A )  t : t ; ~~ (; t l i I I j l I h O I t l l l ’ e / i l l ’ ’US l i n t  sen s or

1 ‘, 
- H iiui t u ’ I lfli(’ S i t  uid ‘t ’t

17 1  ‘‘I ‘ 1 1 1 1 1 1  i’ l l  i i i  i i i  1_~ lu g e

:1 . Di r t ’ , \ . F. , [‘l i s t , ~l. 3 .  , 51’ l t w i e, a I w , H . I . , ( i l  ‘ ‘1 ’, I i .  I” . , t o t  A l u ’\ I l l ’ , I U ,

( l ’ , I )  -\ I I i  1’ , ’ i - , ’ t j i j l ; \ i l : u l \ — i l —s I l t  i t i t ’  I l i I O h ’ i l H I t i l ’ ’ I  ( i ’ i i t e t i t  ot  I 1 , 1 , 1 1 ’  ,‘ \ t i s l , ,s n l l , ’ l ’ h l ’

U , ’ t h u i l ~~ , ‘~~ u A ,\  1’~il - : 1 1 1 ,  2 t 1 ; _ W I ’ I ,  2 1 . 
‘ -
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1 SNOW 100-300 TO 3K iNCREASED
PROCESSOR
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— LOW ~ HO~

_ _  -~~ 0-iO00 i~~~ ;~1i
Fi gure 5. Laser Weather  Ident i f ie r

2 _ I  —I 1 1 1 1  1 — 1 1 1 1 1  111151 ’

An aviat ion meteorological parameter  for which no operational sensor or
i u l s e r v i n g  technique exists is slant visual range (SVR ) .

Tn September 1989 , Stani ’ord Research Ins t i tu t e  undertook an investigation for
A l - ~( ;L (supported  in par t  w i th  FAA funds) to de termine  the practical  and theore t ica l

speot s  of measur ing  atm ospheric  ext inc tion  us ing lidar. The f i rs t  approach was
t l u  s o lve  the  sing le s c a t t e r  lidar equation by obtaining empirical ly a re la t ionship
between the volume back_sca t t e r  coeff ic ient  and the extinction coefficient — the
equat ion ’ s two unknowns.  Data were gathered dur ing peri od_ s of fog at Pillar Point
and Ar c a t a , CA. Al though considerable e f fo r t  was made , it was not possible to
i’0 n~fl ’4tentl y achieve accura te  solut ions to the equation using this method .

[ s i ns~ the same data , an a l te rna t ive  approach was considered which  involved
an anal ysis of a range-average value of the va r i a t ion  of the l idar r e tu rn  si gnal wi th
range; that  is , the  range-averaged slope and its relation to the ext inct ion.  The
slope method gave reasonable resul ts , pa r t i cu la r l y in the case of modera te - to -
de nse fog.

4 . (‘ el lis , U .  T . II. , Viezee , W. , lithe , F . E . , and Oblanas , J.  (19 70) ~~sibll~ ,~~I\- leasurement  for A i r r r a f t  Landing Opera t ions ,  Al - ’CI 1I, -70-0A1 18 .
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‘[he slope method ’’ ’ was exp lored fu r the r  in t e a t s  at Pi l lar’  Point and
- ‘ Vandenbuu’g AFI) , CA. ‘l he t e s t  data had a high corre la t ion  e~oef f ic ient  1( 1  h t i l I I ’ j 1 ( u1

dent v i s i b i l i t y  i n f o r m a t i on  wh ich  ( l eu ) ’h ( In,- t r a t ed  th e  1 1 ’u 7 i h i  h I s  of t he  technique .

I luweve r’ , the t e s t s  revealed the impo lt a i u ’ e  of o b t a i n i n g  more  z’e~i r ’e.~ ent a t  I Vt’ I I  l i i i  —

pa i ’at ive n i e n - iu r ’ c i i i e n t s .

A s  a r e s u l t , ui exper iment  wa_ s speci f i i ’ a l l y  ‘i c-s igned to d e t e r m i n e  i l u i ) i ’ t ’

p i t ’ ’ i s c l ~- t I l l ’ V l l i d i t \  and u - ( - u i ’ ae y  of the I i da r  technique.  The expe r imen t 7 wa s
i t  ~~i ’ i  u_ it ) I t  ‘ l ’ l’ av i l  A l L , (‘A , and was conducted d u r i n g  January  l v l 7 ~~. It Si tS

I I  l i l I l U l i C ’  I 1 1 1 1 1 1  the  results  of the exper iment  tha t  l ida r  had excellent  potent ia l  i l _ sr a I i  ,~~~t i c - i l  i n s t r ’u _ m u n e n t  for m easurement of s l a n t  v isual  range provided tha t  it i l l e e t
the I ’l l!  Ii ISV t u g  condi t ions :

I )  The e f f e c t _ s  of mul t ip le  sca t te r  in t h e  h ighly  attenuat in g situation Il l ’  mini —

rn r , ’ecl by I I [ I i l S ’ : h l  - I e si g n  or’ acc ou n t e ul (‘or  in  tb1  a n a lv s i l - I U ’ o I i n j U 1 l h - , I l i ’  I U \

- 1 t U l  1 1 1 1 ,

( 2 )  The laser li t  ey e — s a f e .
( ‘1) The l ida m’  have .su t ’f i l ’i en t  r a nge ’  p e n e t r at i o n  c a p a b i l i t  s l u  d e t e r -h o  in c t h e

e x t i n c t i o n  up to d ec i s i o n  hei ght .
(4 )  The sy s t e m  be capable of i d en t i fy i ng  l i a t o i l y  fog c o n d i t i o n s  and the  t u l p S u d

feg layer’s tha t  occur below decision heig ht .
An exper imental  l ida r  S\’l -I sy s t e m , designed to meet  the  capabi l i t i es  s ta ted

a ii i U S ’e , ha_s been fabr icated by Baytheon ( ‘ onupan v . Ssudb u_ ry, MA ( J\-lcI\l uuhu _ i5 11). ‘l’he
sy s t e m  is housed in a mobile van and can cc operr ut ed ft ~~m i ts  on’n ge n e r a t o r s  or
from local power . ‘l’lie l idar ha_ s a i’r e quency—doubled  u’uh v laser and t w I l  pho to—
mul t ip l ie r  ( [ ‘A l )  detectors .  Measurement_ s  can be made in a plane , f rom the v t ’r t i -
cal to the hor izonta l  by manual l y o r i en t ing  the l i da r  telescope . A l a j o b -  features of
t u e  SVll lidar  are l is ted in Table 2.

~1
The techn ique  was  conceived by 1155 Incorpora ted , - Bedford , ALA , 0 hI ,

¶ as subcon t rac to r  to Ray th eon , designed and I abr ’ i cat r d  the optical  svst  110 , A

schemat ic  drawing  of the lidar  is shown in T’ i gu_u m ’e I ; . The design of Ihe t c l e s i - I I p( ’

is such that  the PM cur ren ts  are proport ional  to the  p r ’oduct of the s c a t t e r e d  l igh t

5. V i e/ c e , W . , Oblanaa , J. , and Coflis , B. T . II . (1 1 172 )  Slam Lange_ V i s i b i l i t y
lilt i~ u u  ement  fo r  A ir c r- t l t  I onthflg Oper 1t 1on,~~ Al  ( i T  7~~-0l 14

Viezee , \V . ( 1973)  Lidar  Observations of Slant Ran ~~’ Vi s ib i lujy  b r  A i r c r a f t
Landing Operat ions , A J ” C l l I , -T l i - 7~1-OI4~~.

7 . Vi e -ce , V1 . ( 1  ¶ 17 , 1 )  Eva lua t ion  of t h e  I i da r  Techni que I d  I ) l ’ t  l - m ’ i l i m n i n g  Slant
I r io \ N i h i l u t s  b r  A i m  cr ’ ift  1 h m l d m i h p  Opec i t u o n - , U ( I I — 1 1 1 — 7 1 — 0 7 0 8

8. l i l c A l a n t us , 11. G . , Chab ot , A . A .  , \ l u n g,  U. ]\1. , and \ I i v i l ’ l c , l~. Ii . ( 1 1 17 i 3
sI l i l t  II in~~ V u a u l l l h t \  M e ’ Nu r u n b  l ii i  r A l  ( I — I R — 7 t  —02 ’  2

¶ b • SteSi’ l u’t , I I . , L I e n- e r , Vu . , and Sh u le ’u - , lii . ( 1 9 7 1 1 )  I ) l ’ s i p l l  I h i i t i u i I b l e l  I l l  a - a l ; l t i t
t r ’ : t n s n l u s s en l e t e ’ r  for  a i r p o r t  Use , ‘l’u ( ’ F — l  P i ’ l U i ’ l - e dj n ~~a f A l  i 1 i I U , S I ) I 1 l 1 1 ’ i ( ’
A l ’ r I l s I I I  a (‘ on fer en ce , NA SA (‘I ’ — 2 0 0 4 .
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‘I’ab le 2. l , i d a r  ‘l r a n s n hi s s I I l l u e l e i’  F ea t u re s

l” r ’equency 1)oubled Rub y 1, a , s t ’ u’ — I ’ m - I I e i- s s i i i g  - Display

Wavelength:  347. 1 nni ln t c g m ’a t i t u ’ s , Divider  and Square
- ‘ — U l I ( ) C l t i -’ I’Output  l’_ n er ’gy/ Pu l se :  1 tl)J I

Pockel Cell Q—Sw itch T r a n s m i s s i o n  Over Preselected
R ange

Pulse Width :  20 ns

Pulse Repe t i t i on  Ra te :  10 P u l s e s/ M i l l  A u x i l i a m ’ \  E qu ip m ent

Beam Expanded .30 Times A / I)  ( eu i s-c ’ r t e r

Output  Beam Diameter ’ : 20 c i i i  
Magnet ic  Tape Recorder ’

Output Beam Divergence :  0. 08 1 m a d  Mobi le  Van

Se l f — ( ’ ontained Genera tors  W i t hReceiver  , -Pm’ ovis ions to Operate I’ rom
Two Photomult ip lier Tubes (‘ommerc ia l  Power
Pinhole Ap e r t u r e  W l ir k  A r e a

(‘ o m m o n  Laser / l i t n ’ i ’ i v e r  ‘ I t - i t - -s u -  t I c  
l k ’a t i n g  A i r  (‘ ondi t ioning

30 ens D i a m e t e r  I ens

Focused at 1000 ni

:: ~~~~~~~~~~~~~~~~~~~~~~~~~~~
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I l’ (’ c ’ u _ ’ i v t ’ l h  t t t  t i m e  a p e m ’ t u m ’ e  of t h e  t e l e ’ s u ’I ip e  z i r mri  t h e  s q uar e  of l i e ’  l i h S t : I h l u - 1 ’  t o  the

._s(’t l t t e r ’ i f lg  p1 1101. ‘l i i i ’  :h t u l l c u s p h em’ ic  I l ’: u h m a l l l i s s i o n  I i v , ’ m ’  t i le  r a n g e  II
‘ h I h t ’ t i s u i i ’ i ’ i l l ( ’ ! l l ’

i s  equal  t I  t h e  squam ’e  l I l t  oi’ t he ra t io  i f  t i l e  t Wo u n t l - g l ’ t l t I ’ l i  i ’ A I  c ’u i ’ l - e n t  S . ‘1 111-

m e a s u r e m e n t  range beg ins at t i m e  t I ’ h c ’ ,sco l)e , and extends  I lut  t I I  fl ‘i i ,~t an c ’e  I l l  ‘1) I I I

300 us f r o m  the  l i d a m ’ . ‘I he e ’ X ( e h l t  of t i c ’  u l l e : u . st l b ’ e u i l ( ’ f lt  moinge is l l l ’ t t ’ u ’ l l l i n t l d  8 t I - c ’

p r ’ &- s e l e c tec l  t u rn  on t i m e  ( If  PAl 2 . ‘l ’lme laser ’  is c u r r e n t ly l i c i h l  ‘ un od i  fie d llI ’ I ’ O u _ l -  C ’

it did not 9 e h ’ I 1 h ’ i ’  s a t i , S I t I ( ’ t I I l ’ i l \ ’  d u _ u r i n g  u u ’c ’e } l t ; u h l u ’ I ’  t i - s t i i l g .  I pI ll s u _ u c l - t ’ s s f u l  (‘ 1 1 1 1 1 —

ple t i om i  ( If  I h i ’ m o d i f i c a t i o n  and p r e l iu i s i h l : l r ’ v  t e s t i n g  sI t  I I : l h l . s c I I m  A 1-11 , t he  s \ ’ s t l ’ i l l

‘ u _ i l l l i t ’  i v  t ’ u i  i l l  ( I t i . s  A l - B i’or’ c u u s mp a r ’ i s e I n  t e s t u m i g  ivit li t 1 i i c ’ c - r ’ ~~ i i o u r m t e d  i’ i - i i l i i l i t y
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Pre l iminary  results , which were obtained exclusively in advection fog situa-

tions at the Weather  Test Facility s i te , lend support to the vis ibi l i ty  me te r/ t ower

approach for determining SVR . The horizontal  va r iab i l i ty  of advection fog zit Otis

AFB tends to be uni forml y low. Figure 8 shows arm exarimpl e of the hor izonta l
homogeneity of the fog as indicated by the ex t inc t ion  coefficient observations ove r
a horizontal  distance of 1 km at the 17-rn level of the two remote towers and two of

the central  towers (see Figure 1). Data at the 3 - r u m  and 3 3 - r im  levels -show the same

remarkable horizontal  homogeneity. Fi gure 9 show_ s the ext inct ion coeff ic ient  at
the 3-rn , 17-rn , and 33-rn levels of the c e n tr a l  50-ni tower during the same fog ep i-

sode . \Vhile the vertical corr elation of time two t ime sem’ ie s  shown in Figure 7 and

Figure 8 is hi gh , a systematic vert ical  g rad ien t  is s tubbornl y maintained.

It should be r’eiterated that these data relate onl y to advection fog conditions
as observed in a coastal envi ronment .  A larger’ data ro t_ se , including observat ions
in radiation fogs and from other geographical areas , is required before a definitive

assessment can be made on the adequacy of the tower  approach for SVR measure-
- - ments .
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