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NOTICES

[)isc lainn’rs

I he f ind in g s  in t h i s  report are not to he con strued as an of-
f i c i a l  L) ep artn i ent  of the  \ rm~ pos it i o n . u nless so des ignat ed
h~ ot her ant  hori ,ed documents .

[he c i ta t ion  of t rade names and name s of m a n  u f ac tu  rer s in
t h is report is not to he constru ed is o f f i c i a l  Go~ er n m e n t  in —
dor scr i ien t  or a pproval  of commer c ial  products  or ser ~ ices
referenced herein .

Dispos i t ion

l)estor) this report ~ hen it is no lon ger needed. l)o not
ret urn  it to the  ori gi nator .
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I N T RODUCT ION

Meteorological support for military purposes should be designed not only
to assure tacti cal operational safety but also to enab le effecti ve
exploitation of weather information in air and ground operations.

Without tacti cal air super iority , maxi mum use of cloud cover and re-
s t r i c t ed  vis ib ilit ies for prot ec t ive concealment and as an element of
surprise in both offensive and defensive maneuvers becomes increasingly
important. Visibility restrictions, however , also hinder the mo bility
of mil itary forc es by impeding maneuvera b ility and s peed. For exam ple,
visibility restrictions encountered during Army helicopter nap-of-the-ea rth
fl ights require that flight alt i tud€ be increased , thus enhancing the
possibil i ty of detection by the enemy, or that a i rspeed be reduced to
provide more pilot reaction time for avoiding obstacles along the flight
route .

As a v i s ibi lity restrictor to a i r and g round operation s, fo g is extremel y
whims ica l - covering particular locations (target areas and helicopter
landing zones ) without much warning or blanketing wide geographica l areas
for long periods of time . The condi tions under wh ich fog forms depend
very much on the topography of the surrounding area and an adequate supply
of suspended condensation nuc lei in the atmosphere . The United States
Army Aviat ion Digest [1] states: “ even the advent of fog is an educated
guess which could diss ipate like magi c if the temperature , dew point , or
winds change .”

This report presents an approach to the short-range prediction (in 3-hour
periods) of restrictions in the surface visibil i ty to less than 1 mile
as soc i a t ed  w i t h  the radiation fog process between midnight and sunrise.
The approach recognizes the required cooling beyond saturation that is
needed to provide enough condensed moisture to form fog (from a radiation
fog prediction diagram presented by Petterssen [2]). Also considered are
the physical process of nocturnal radiational cooling, “si gnifi cant ”
changes (±3°F) in temperature and dew point, and conditions favorable for
the formation of radiation fog, i.e., little or no cloudiness and weak sur-
face win dspeeds.

Surfac e data used in the dev elopment of this approach are presented and
prelimi nary pred iction results are as sess ed.

RADIAT ION FOG

Studies conducted with visibility observations taken by the for’ward
s catt er v i si bi li ty meter as part of a mesos cale forecasting expe riment
at Hanscom Air Force Base, Massachusetts [3], have shown that radiati~ r
fog conditions represent the most highly variable atmospheri c situation
and , consequently, are the most unpredictable in time and space.

2
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The develo pment of radiation fog depends on the cooling of the ground
during the night. The air in contact with the ground is cooled by
conduction. As the terrestrial radiation process continues , the coolin g
spreads upward assisted by a slight amount of mixing in the air adjacent
to the earth ’s surface. The simplest example of a radiation type is
afforded by ground fog. Ordinarily, ground fog is defi ned as a shallow
but usually fairly dense fog through which the sky , moon , and s tars are
v isi b le di rectly ov erh ead.

Sev eral types of pressure distr ib ution , i.e., quiet anticyclonic condi-
tions , an in definite pressure distribution , or a col , may be associated
with rad iation fo g ; b ut all have on e feature i n con~non - a slack pressure
gradient result ing in little surface wind. Hewson and Longley [4] state
that radiat ion fog occurs most frequently in a i r  of maritime ori gin
after it has become stagnant over a cold continent.

Cond itions favorable for the formation of radiation fog are : (1) a high
relative humidity , so that little cooling is required to reach satura-
tion; (2) little or no cloudiness , so that heat is lost by radiation
from the ground; and (3) weak windsp eed , so that cooling is confined to
the surface layers and not spread thin by turbulent mixing.

In practice , suita ble condensation nuclei are invariably present in
lar ge numbers . Th e ma i n ori g in of the nuclei is pro bab ly the com b us ti on
p ro ducts of do mestic , factory, and other pollution so urces . Sea salt
particles may contribute about one -tenth of the nuclei involved in
water  droplet formation . Since the condensation nuclei are often hy-
groscopic (having a special affinity for absorbing water), th ey may cause
wa ter vapor condensation in the air even before saturat ion is reached ,
which explains why some fogs experi enced by London and other large in-
dustrial cit ies occur with relative humi di ti es near 90 percent [5] .

The net nocturnal radiat ion from the ground is roughly proportional to
the hei ght of the c louds (Fig. 1). When the sky is covered with high
clouds , the net loss of heat from the ground is almost as great as when
the sky is clear. When the sky is covere d with low clouds at an average
hei ght of 1.5 km , the net loss of heat from the ground is only about
one -seventh as great as the loss when the sky is cloudless. Haynes [6]
has indicated that with the lower types of clouds , especial ly those be low
approximately 3 km (10,000 feet) above ground level (AGL ),  radiational
cool ing front the ground will be prevented and the surface temperature
will not reach the dew point, thus inhibiting the formation of ground
fog.

To i l lustrate how windspeeds affect the formation of radiation foqs.
Taylor [7] tabulated the frequencies of winds of various strengths on
70 occasions when night fog was reported at Kew Observatory near London ,
En g land , dur ing the years 1900 to 1905. Taking the winds for ?000
(Greenwi ch Mean Time), which in most cases was before the f o j  had star ted

3
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to form , he foun d only two i ns tan ces of sp eeds in excess of 2 .5 met ers
sec~ (4.9 knots); while in 50 cases , or 71 percent of the total number,
the speeds were less than 1.5 meters sec 1 (2.9 knots).

If  t he dew poin t  is re ached f i rst on the g round sur f ace i t se l f , moisture
extr acted from the ai r is  deposit ed as dew . In quie t wind condi ti ons ,
the coo ling extends slowly upward and the surface becomes much colder
than the air just above it. In such cases , the air just above the
surface i s p ro gress i vely dri ed so that its dew point remains below the
air temperature and fog does not form . However , when the air near the
ground surface is subject to slight turbulent mixing , the cool i ng i s
spread upward and temperatures may fall below the dew point through
an appreciable depth . Condensation then takes p lac e with i n the ai r
itself , resultin g in the formation of ground fog.

W ith strong winds and well—developed turbulence , th e loss of h ea t from
the groun d surface by radiation may be equally rapid , but the cooling
is s prea d throu gh a deep l ayer of air  and temperature s f all slowl y.
Before mi xing takes place , the humidity mi xi ng ratio will ordinarily
decreas e w it h hei ght. Vert ical turbulent transfe r of water vapor makes
the distribution of mixing ratio more nea rly constant with hei ght [4 ].
Th ere is a tendency for condensation at hi gher l evels then , since the
moisture content increases there; whereas there is less likelihood of
condensation at lower levels where the moisture content decreases .
Thus , tur bulent mixin g p romotes the develo pment of low str a tus c lou ds ,
but retards the format i on of fo g.

if the air contains antple moisture , a delicate adjustment between
the r ate of coolin g an d the degr ee of turbulence is re quir ed to ensur e
that condensation shall occur in the air near the grourd surface and
not only on the ground as dew or above the ground as low clou ds.

Ra dia tion fo g is erratic in its develo pment - aff ect i ng on e lo ca l i ty
wh ile leaving another clear when the differences in general meteoro-
logical conditions are otherwise unnoticeable. Tahnk [3] declared:
“Our experiences wi th subjective forecasting during radiation fog
episodes , even with a det ai l ed  network of con tinuously updat ed obser-
vational dat a, confi rm that fore cast in g is gener a l ly  art exercise in
fu t i l i ty  because of the chaoti c and unpredictable nature of radiation
fog. ”

DISCUSSION OF APPROACH

Background information

Fog is formed through the condensation of water vapor from saturated
a i r .  Hewson and Longley [4] have stated that at least 0.5 gram of
liquid water per kilogram of air must be present in the atmosphere
before the visibi lity is reduced sufficiently to permi t the classif i -
cation of the c o n d i t i o n  as fog; that is, resulti ng in a reduction 
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the horizontal range of v is ibi l i ty to less than 1 ,000 meters (0.6 statute
mi le) .  The authors [4] also report that with dense fog the amount of
condensed water may be as much as 5.0 grams per kilogram of air.

Since the curve of saturation vapor pressure with varying temperature
is not l inear (Fig. 2) ,  the amount of moisture which would condense
for d 1-degree drop in temperature varies . Thus , for  sa t ur a t ed a i r
iitti a temperature of 30 °C , the amount of coo ling requi red to form fog
is 1e~s than 1/2°C; while for saturated air with a temperature of 10°C ,
the cooling required is 1°C and for a temperature of —10°C , it is 3°C
[4] . Hence , the ar ount of cooling necessary for fog formation is de-
pendent upon the temperature of the air as wel l as the dew point depres-
sion.

Dev elopm ent of Approach

The purpose of this approach is to provide a prediction of a 3-hour
peri od occurri ng between mi dnight and sunrise during which the formation
process of radiation fog wil l  initially restrict the prevailing surface
visibi l i t~.’ to less than 1 statute mile at the geographical location under
consi deration.

Experimenta l data used included avai lable hourly and special surface
weather observations within the Texas —Oklahoma—Arkansas—Louisiana area
(Fig. 3) as reported between midnigh t and approximately sunrise during
the period 25-28 Febru ary 1973. Geographical locations selected were
those reporting weather conditions favorable for the formation of
radiation fog , i.e., l ittle or no cloudiness and surface windspeed less
than 2.3 meters sec 1 (4.5 knots).

Synoptic weather conditions , i .e., surface pressure systems and frontal
positions, valid for 0600 Z, i .e., 0000 Local Standard Time (LST), on
each of the four days are shown in Fi g. 4. In all instances , radiation
fog formation was associated wi th a continental anti cyclone (high pres-
sure area ).

Ut ilizing a radiation fog predic tion diagram from which the amount of
cooling necessary to produce a fog can be determined when the air
temperature and the relati ve humidity are known (Fig. 5) as given by
Petterssen [2], cri teria were establish ed for various temperatures to
indicate the required cooling beyond saturation in order that the air
should contain approxi mately 0.5 gram of liquid water per kilogram of air
(Table 1). Conversion from the Celsius scale to the Fahrenhei t scale
has been made because utilized hourly aviati on weather reports present
surface temperature data in degrees Fahrenheit.

IS 
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Fioure 4. Analyses of Synoptic Weather Systems .
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TABLE 1

COOLING BELOW SATURATION RE QUIRED FOR FOG FORMATION

Dew Point 
- 

Cool i ng Below
Temperature (F)* Dew Point (F)*

-62 0
49 to 62 — l
30 to 48 -2
20 to 29 -3

*Fahrenheit Degrees

Procedure

Procedural steps establ ished for this approach to the prediction of
radiation fog are as fol lows :

Step 1. Locations reporting either a total overcast or obscured
sky condition between the surface and 15 ,000 feet AGL or a surface
wind s peed of 4.5 knots or greate r at 0000 LST are not selected.

Step 2. Beginning with the reported Fahrenhei t temperature (T)
at 0000 Hi, subtra.t 1°F for each succeeding hour through 0700 LST to
obtain e;ctrap~lated hourly temperatures due to radiational cooling
(T ).

Step 3. Obtain an initial fog formation temperature (T f ) by sub-
tractin~ the required deg rees of cooling for a sp ecif i c r an ge of dew
point values (Table 1) from the reported 0000 LST dew point temperature
(T d ).

Step 4. If the extrapolated Tr is equal to or l ess th an T f at
any hour (H) between 0000 and 0700 LST , the predicted time period
during the fog formation process when the surface visibility is ini-
tially restricted to less than 1 statute mile will be H - 1 to H -4- 2
hours .

Step 5. Hourly Td measurements are cumu latively averaged between
0000 LST and the predicted H - 1 hour to obtain hourly Tf values.
Whenever the average Td value falls halfway between the two whole
numbers , use the higher number.

Step 6. Reported tota l sky cover between the surface and 15,000
feet AGL are cumula tively averaged between 0000 and 0700 LST using a
digital code of 0 = clear (CLR), 1 = scattered (SCT), 2 = broken (BKN),
and 3 = overcast (OVc) or obscured (X).

10
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Step 7. The reported surf ~ce windspeeds ~~ cumul at ively a v - r d y ~-d
between 0000 and 0700 LST.

Step 8. If at any hour  Tr becomes ±3°F or greater than the
reporte d T measur ement , STOP and i nit ia te the procedure again , uc ing
the reported 1 for that particular hour a s a starti ng point. in t h i s

• instance , averaged Tf values will continue to be used. If T is equal
to or less than T f . the predicted v is ibi l i ty restrict ion peri od viii]
become H - 1 to H + 2 hours, using that particular hour as H hour .

Ste p 9. If at any hour T f becomes ±3°F or greate r than any pre-
cedi ng hourly T f~ STOP and init iate the procedure again , using the
reported T and determi ne d T f values for that particular hour as star t in~points .

Step 10. If at any hour the averaged sky cover equals 3, a re-
stricted visibility prediction is not applicable for that hour althou g h
no procedural interruption is effected at that time .

Step 11 . If at any hour the ave raged surface windspeed equals or
exceeds 4.5 knots , a restricted visibility predicti on is not applicabl e
for that hour although no procedural interruption is effected at that
time .

Step 12. When a prediction does not veri fy at the end of H + 2
hours through 0700 LST , an amendment is made by ini tiating the procedure
again , using the data of the previously predicted H + 2 hours time as

• starting points . If the H + 2 hours time is beyond 0700 LST , no a m ended
prediction is made.

RESULTS

Of a total of 52 cases , selected according to the cri teria established
under “Develo pment of Approa ch ,” a verifi cation of 71 percent mac obtained
in predicting the 3-hour period between mi dnight and sunrise during which
the radiation fog process initially restricted the prevailing SUC fdLr ’ visi-
bility to less than 1 statute mil e (Table 2). Of the missed predictions ,
three failed to veri fy by less than 1 hour.

-
, 

Hourly surface weather observations as reported for the 52 celected
cases between 05’1~ 7 ( nonn LST ) ari d 1 500 7 (nogn LST ’~ a r e  nresen~ i -

~
- 1 in

the appendix.

SUMMATION

Using only surface weather observa tional data , this effort has been in
attempt to develop a simplified approach that can be easily adapt J fu r
rapid analysis and prediction of a time peri od when the radiation fo~
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formation process ini tially restricts the preva i l i ng sur face v i s ib i l i ty
to less t ha n 1 statute mile. Although 71 percent verif ication was ob-
tained from 52 test cases , this prediction approach must be tested more
thoroughly in other geographical areas duri ng other seasons of the year.

Mar tin [8] has previously pointed out that the time period (2 to 4 hours
in advance ) is frequently too extended to warrant a strict reliance
upon persistency , yet too short for weather events to be captu red by
assoc iation wi th prognostic pressure or height features. The small-
scal e processes i nvolv ed ar e hi ghly dependent on thermal and moisture
strati fi cations which are strongly influenced by the l ower boundary
of the atmosphere .

Temp er a ture and moisture p rofi l es in the surf ace boundary lay er h av e
not been considered in this approach because the representativeness of
such data available from the tactical area is currently indetermi nate .
George [9] emphasized that various thermodynami c and kinematical proper-
ties, e.g., stability , state of the hydrolapse (verti cal gradient of
specifi c humidity), wind shear , and w i nd a ccel erations , ar e important
in the formation of fog, and it is regrettable that there is not some
fre quent s amp l i n g of the se prop er ties throu gh th e lowes t few thou sand
feet of the atmosphere . Perhaps onnoinn work toward the develonrient
of sensors that describe vertical temperature and moisture profi l es
and measure liquid water content in the atmosphere may be a big step
toward a solution to this problem.

Moschandre as and Leichter [10] have noted that perfect prediction will
never be attained because forecasti ng does not simply depend on the level
of un derstandin g of met eorolo gic a l phenom ena but i s a lso sub ject to
various error sources that incl ude: (1) gaps and errors i n  the initial
state of the data in the observational network; (2) limi tations in the
objective analysis —initi alization schemes which are applicable to the
data ; and (3) incomplete representation of the many dynamical processes
in the atmosphere (uncertainties in parameterization).

Nevertheless, it appears that this approach may be of sufficient accuracy
• for utilization in military operations tactically affected by restricted

vis ibilities rel ated to the formation of radiation fog .
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APPENDIX

AVIATION WEATHER REPORTS

NOTE : Portions of the coded aviation reports included in th is appendix
are presented in accordance wi th the standard aviation report format for
manned stations . Refer to page A4-l3, Federal M eteorolo ~jcal HandbookNo. 1, Surface Observations. (Sky cover abbreviations have currently
replaced sky cover symbols in the reporting format.)
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Li ttle Rock . AR Daihart , TX Randolph AFB , TX
- ‘I~ Fog Predicted) (No Fog Predicted) (Fog Predicted 08—lIZ)

35/ E80 BKN 12 46/41/1804 06? CLR 25+ 39/24/0000 067 CLX 7 -19/4 1/0000
07 80 SCI 13 40)3 /0000 07 CLR 25 38/28/0000 07 CLR 5GF 39,47/2004
08 CLX 10 4-3/37 2405 08 CLX 15 36/29/0000 08 6 SCT 31 45/43/0000
09 38 SCT B 4,3,36/O il’ ’ 09 CLX 15 37/27/1606 09 6 SCT 3F 42/40/3303
10 43 SCT 8 30.’ 36,- -3’I0,1 10 CLR 15 31/27/1507 10 6 SCT 28 40/39/3303
11 CLR 8 37/34 2515 1 1 CLX 15 32/29/1606 1 1 — X 3SCT 5/8F 40/38/3303
12 CLR 8 37/3 1- 2606 12 CLX 15 31/29/0000 12 WIX I/4F 40/39/3303
13 CLX 7 37/ 33/2506 13 CLX 15 28/26/13107 13 WOX 1/8F 43/42/3302
1 4 CLX 7 40 3712508 14 CLX 12 25/23/3006 14 WIX3 /16F 48/47/0000
15 50 SCT 7 -III 4/ 7504 15 CLR 12 32/27/2705 15 W1 X 1 /l6 F 50/49/0000

Kell y  A FB , TX Lufk in , TX Car swe l l  A F B , TX
(Fo q P~-’- t ,  0)3 04-Il?) (Fog Predicted 10—1 3Z) (Fog Predicted 11— 142)

067 CLX 15 “3 4 - 1503 067 CL X 7 4 6 ’4 3 , ’ 1104 067 CLX 9 49/45/1 204
07 CLX 1 1  47/46 1602 07 CLR 7 44 42 -1103 07 CLR 8 48/44/1204
08 6 SCT 4GF 3 - ~ ; 47 ’ - 3 - -10”  08 CLX 7 4 3  4 1  -‘1303 08 CLX 8 46/43/1203
09 - X  1- 17 8K8 1/ SF 4 4 0 ) 1~~3 l-1~ 09 CLX 7 44/43/1303 09 CLX 9 45/44/0000
10 - ‘  1”~ ( ‘ K S  1 7 - -S F 34 43/0000 10 CLI) 7 40/19/1001 111 CLX 7 44/42/0000
II - 4 514 0CC 1 4 F  4 5 :4 /  3401 11 CLX 1 5 5  :9 / l i, ’1’3 33 11 CLX 4SF 43/42/0000
12 - X  “5’ OVC 3,’16F 47 45 ‘-0)0 ) 12 CLR 151 39 /37 /oLifli1 1? CLX 3SF 42/41/0000
13 I-I/Xl ’l6F 4,-0)7 3 3 0 - I  13 CLX ‘-SF 343 :0)33: 100 13 WOX 1/16F 40/39/0000
14 L-1350 F 39 1,-o- 3-300 14 CLR 1SF 4 3/ 1 7 3 , 8 : 0 4  14 W1 XOF 4-0)43/1706
15 830)1311 50/50/0000 15 CLX 2GF 1,0’4 -’ ’l135- 15 —X 513 ICC 2 .1 40147 16,1 7

Brown ssille, TX Sinqsvill e , TX
(Fog Predicted 11—1 47 (Fog Predicted 3 - -il l )
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eb 3 - y L 9 L 3
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, ~,- ) , - - ,,,- , 1973 ‘ , u t
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07 CLX 7 47 4/, 30 11 1 07 CLX 7 40/45/00 1,)
08 CLX 7 3 ‘ 34 14,1/ 07 CLX 7 4 11/46/0010
09 80 SCT 7 35-Is -‘1604 09 CLX 7 47/44/000-3
10 CLI) 55F 4~ 4- ’ 1504 10 CLX 7 45 / 43 / 00 )111
11 84’ BKN 505 4H4~- - ISO, ’ 11 CLX 6GF 43,41 ‘ ‘ “ (0 0
12 70 SOT 45~ 40 Ic 13 (13 12 CLX 6SF 4 2 / 4 ,’ , ’’), l(l,’
13 E50 1(0), 170 ‘(VU 151 4 /  - -1 4 13 CLX 4SF 44/43/0)103

4 ( 4 - 1  3CC /8-S F 4 9/ 4  ‘ j -’ 773 (511 14 CLX 551 51 17/030’)
R50 1145 1,31 3CC 3SF 50/50/1605 15 CLX 6tH 5 9 0 ) 7 / 3 10 7

27 Fp b ,uory 19/3

Mineral Wells, TX Wichita Falls, T X  O kl,c h o”a City , Of,
(Fog Predicted ‘30-liz) (Fog Predicted 07-10?) (Fog Predjc t ,’d ‘31)-l i z )

‘16 7 CLX 4SF 39 /3 , 1-300 06Z CLX 4SF 30/311 , 1/514 ((3(7 CLI) 455 34 , ’ ( 1 0) )Oi )
‘37 CLX (55 3’) (-1 0330)1 07 C LX 3GF 351/ 38 ’210 3 07 CLR 4SF 3 3 / 0 ) ’ ’  1 53-1
08 - 3  4S F 3i 3; - 1,11111 08 — X 3F37/37 /2 003 ‘3(1 — X 3 4S F .10 /111  0,3 ,1
,2 -t — X  I F  (o - 3o ,L0O ) 09 — X 1/78 34/ 31 011)0,3 09 — X 3 ’ ; ; GF 30/4;’ ’  1.103
10 8,15-31 35/ 35/0000 10 W IIX I ,’UF (4 0 )4 10000 10 — X 3116SF ,‘ ,‘~ ‘:‘ ;i’ 30’l ,)
11 8 ( 3 ’ )  34 34 -3 -3 (30 Il — X 1/O F 34 ,’34 ,’2 l~34 11 — X 1/2SF “ ‘28/0000
12 8 11 4 35/ is 30 ,0’ 12 -x  l/ 16F 34/ 34 1803 12 -X 1 ‘451 “ ‘ / 0 ) 1/ 1/4 4
13 %‘H3’ 34 ,( 4 0- 10 13 W OX 1/ 16 F 32/32/ 1300 ) 13 — \  1: 16 )  3 0)1)11tH-I
11 8 ) X - ~ i (5 0) ,  ( - 3 , 1 : 1  14 WL iX ,( F 34’34’O00)’ 14 8 15 1 ‘ 1S F 31 0 ) 3 0_ I l:
15 1335 1)’ 13 0) 4 ’ /  ,‘114 15 WOX O F 36/36 / 0)11,1 15 Wi 51 - ‘41 ( 7 -  ( 4 / 1 3 0 7

Ar,lrs,p ’,- , OK San Angelo , T X  0)1 i t s  - I X
(Fo g °- ,‘dicted 00-127) (Fog Predicted 137—1 13/ ) (Fop PredH-ted 1 0—1 0)1

57 —X 3SF X~ 3 4 / l i l i ) , (  067 CL X -151 - 13 4’ )4- ’ l I ’i i  ‘ 1 ’ , CLR - 141 Ii 4 - )  1 , 13
07 — X 3SF 34/37/13000 07 CLX 401 30 ) 0 / . 0 4  07 CLI) 3SF .1, ’ 4 1 1  i 13~
08 — X 3SF 34,’ 1 /0000 0)1 CLX 4SF (0! 10 ‘ ‘ 1 (0)1 0)) CLR 30) -1: -1’) ( I
3’) — X 1GF I? , 30/0(100 09 W O X O F  34/ ; ‘ ‘ ‘ ‘  -3- I  11’) CLX 351 4 1 ’ H ~
10 - I 374SF 32/30/0000 10 8151 /OF ~4 - (-1 0: ( ~l0 10 CLX 3S F “ 1 0) 1,134
11 - ‘4 l/4GF 30/29/0000 11 8051/OF ,4 )4 ’ ’ 0)1 3 : l  11 1-LO X ’ I)  37/ , -
12 —x 114SF 30/29/0000 12 8-0)1/ 111 14 14 .0) ‘ -1 17 8 ,15 ,1) 37/ (7 - “104
13 805,4 30/29/0000 13 — 5 1 /UF 14 - 

~)4 ‘0 ) 5 ) 4  13 8 ’ ) \ ’ I l  351/31 (73 10-1
4 130 5 )  ‘4 1  31 /29 /0000 14 111’ ’ (fIt I ) 0- 1 ,  ,‘~ ‘ ) - 2  I . ’  1’ J- 1~ - ’ )  10 1 3 ’ )  5)

15 — X 3//F 15/34/ 0 1) 1)) )  15 M l 7 0VC ‘‘I 301 ) 7 ’ O O l ) ( )  1” 1-1 4 ) 2 )  ‘1~~3’) - ’ ~)0),I 
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it ’ ) ‘u ’  ‘ y 19, ~ 
/

Lubbock , TX Fort S i l l , 111, T i n) - , A ) (- - 0’
( Fog Predicted 1 1 — 1 4 . ’ ~Su Fop Pred i ‘ t”d l ~1: lop ‘ r I ,  ‘ (t - ’ l )

35/ CLX 131 4 1/37 / 1604  067 CLI) 6SF ~1/ -14 ~“I’ 4( i t - /  CLI) 7 f— - ‘1 0000
07 CLX 12 41/37 / 1) 105 07 CLX 3SF 3 , ,/ , (5 - ] - i I 4l 07 CLX 5SF -t / 1-1/11 03
08 CLX 12 40/37/1805 00 CLX 3SF 31 :73 5/  100’ , OS CLX 4SF 37/34/140o
- 0’ C LX 12 38/36/1 705 09 —X 3/ 4 1 3 4 / 3 7  ‘100’) ‘“ I  -5  ( — 4SF ‘1 4 ’  : i ’ )

10 CLX 12 37/35/2205 10 —x 1:41 ~- -4 ‘ 3 1  ( 1 - 1 ’ -  10 - ‘ 1 5’ -4  - 3 ,  1 - I ’ I

1 1 CLR 3SF 36 /35 /2503 11 813 0 (F 35/ 14 300 11 1 1 -Y  l~~’0) ‘1 - :4- 1102
12 CLX 2SF 35/35/ 1804 12 1-103’ )) 35/0)/ I - -H 12 - ‘  155 3 5 - 3 3 / 1 4 1 ’
13 -X  2SF 34:  34 ,/000 1 13 8110 ( 1  36 / 3 4 ,  000-3 13 ~ 1 75)) SCT 3/451 35/33/ 1 - - - /

14 - \  250 1155 OF 33/33 / 2 8 04 14 WOXOF 35/35 / 0 100 1 14 - ‘  250 5CT 1 - -SF ~1 32,’ 1103
15 WOX O F 34, 34/0 000 15 80 <31 3 8 / 3 7 / 4 . 0); 15 - Y 250 SCT 1 -0)) 3 7 / 2 5 , 1, 1116

Dyess AF B , TX Al tuS , 05 51, ~~l es t i ” . 0’.

~,‘iQ Fog Predicted) (Faq Predic ted 07- 107) ~1’ o-~ ‘ ‘- c - l i  ( ‘ - 1 - l ’ f - 12 7 )

06Z CLX 8 39/34/000)3 062 CLX 6SF 36” 35, 000’’ 115/ -X 351 ‘7 35 /0000
07 CLX 8 36/37/1632 07 CLX 3SF 35/35/0000 07 -5 3SF 31 ‘32/0 )30 ’)
08 CLX 20 36/32/0000 08 -X OGF 35/35/00)0) 08 -X 3SF 35 ‘33/0503
09 CLX 8 34/30/ 0000 09 WOXOF 14 /34 /0 00 1/  09 -1 3SF ‘ ]0 ’32/0 000
10 CL X 7 34/30/0000 10 WOXOF 33/33/000 0 10 -~~ 75 8 4 ’ S : )  I’) -

11 -X 1’ ,GF 35/32/1602 11 WOXO F 33/33/0000 11 -X ‘SF 31 ‘ ‘-0000
12 CLX 20SF 33/30/0000 12 WOXOF 33/33/1904 12 - X  1 5 1  ‘(I ‘ , ‘ 1 - ’ ‘ 

-

13 CLX 2SF 34/30/0000 13 WOXOF 33/33/0000 13 -x  Y16F 01 07:17

14 — X 250 SCT 1174SF 35/31/2302 14 WOX 0F 34/34/1603 14 81)51 ‘ i6 F  0) 11 ~
‘ ) - 1

15 — X 300 —BKN 1’ ,GF 42/38/1703 15 WOXOF 37/ 37/1904 15 W7X 1 F ~~
‘ - In l l )

~

28 Februar 19 73

LuSk in , TX El l i rtg ton  AFB, TX Col lege S ta t ion , TX
(Fog Predicted 12— 157) (Fog Predicted 08—11 7) (Fog Pred icted 0 :-li z)

062 CLX 7 13 ‘42/ I ]’ l / 311 067 CLX 5SF 48/47,’3l02 062 CLI) 6H .1’ ‘ 4-1 000~
)

07 CLX 8 41 0)0/3 00/ )  07 CLX 4SF 49/49/0000 07 CLR 5SF 4 ’ - 4”
08 CLX 8 43/41/0000 08 CLX 2’,GF 46/45/0000 08 C LX 5GF 4 3 - 4 7 / 0 ) 1 0
0/1 CLR 8 44,’43/0604 09 —X 7/AGE 46/46/0000 09 CLX 3SF 4-1 ‘34 - 1 3 0 4

10 C LX 4GF 14 / 4 3  ‘360 5 10 — X 1178SF 44/ 44 /0 ( 11(3  10 CLX 4SF 45 ‘44 1)111)
11 CLR 1SF 30)-I! ( 7 - 35  11 -X 1116SF -30/411/000)) 11 CLI) 3SF 4 /  -1 .: - 1 1 - ’ ’
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