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SFCTION A TOZATION

Offutt AFB is located in east central Nebraska at geo-
graphical coordinates u° 07" ¥ and 95° S5' W and is on Central
Standard Time (GMF-6), The runway direction is northwest (300°)
southeast (120%) and is situated approximately one and one-half
miles west of the Missouri "iver and three miles north of the
rlatte Piver. The two rivers join about four miles south of
the southeast end of the runway.

Omaha, population 190,000, 1ies ten miles north and the
city »f Bellevue, population 23,000, adjoins the base to the

northeast. See Chart 1 (local Area).
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SECTION B TOPOGRAPHY

The base is located on relatively lov land between the
Migsouri Hiver and the Papillion Creek. The runway slopes
up from 970 feet southeast te 1050 feet northwest where it is
higher than the immediate terrain.

The Missouri Kiver Valley slopes up generally from the
southeast to northwest with elevations at 5t Joseph, Mo of
625 feet; umaha, Neb 950 feets Sioux City, Ia 1080 feetj and
Huron, SD 1250 feet. There is & ridge between Luren and
Minneapolis, Minn with maximum heights to 1800 feet which
lowsrs to 1600 feet between Umaha and Des Moines and to 1000
feet in the Lamoni, Is - kansas City, Mo area. To the west
the terrain starts te rise just west of the flatte Hiver
reaching én elevation of 1600 feet 80 miles west of uffutt.
A ridge runs southeastward froa just ssuth of North Platte,
leb towards kansas City with elevations to 1800 fest mouth-
west of Offutt.

Ae the topographic map shows, 120°-160° is upslope
while winds from 3%°-360% are neutrsl or slightly downslope.

wirds from 160°-330° and 360°-120° are downalops.
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SECTION C PULLUTANTS

Pollution by smoke is at times & contributing facter to
reduced visibility but rarely the major cause of visibility
below three miles. Umaha is the major source of smoke over
the general area. lLocally, the Allied Chemical Plant located
one mile south of Uffutt is the major source (See Chart 4).
The OPPD power plant which is one mile northeast of the base
is another source but usually involves relatively high level
smoke or contributes to the formation of river fog. The Allied
Chemical Plant contributes to the fog intensity with weak
southerly or southwesterly flow. Un one rere occasién, smoke
reduced the visibility to less than one balf mile. ‘this was
over & snow cover with & strong surface inversion, surface
tempersture near zero, and calm surface winds. Smoke collect-
ed in the low areas after sunset and reduced the vieibility
to 1/16 mile between 2300 and 0100 LSL. By 0200 LuT the visi-
bility was above one mile and no further decrease in visibility

was noted,

I-C-1
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SECTION D INSLRUMENTATION

TYPK SENSOR KEADOUT HEMARKS
WIND W41 Dual Ub Site Sensor at Sk end in
Base Wea slight hollow. ban-
Control Twr 80r &t MW end partly
GUA sheltered by buildings
RAPCON
CLOUD HeEIGHT  GFQ13 Dual Vb Site Max height 36060'
VISIbILITY GM10 Dual Ub Site FiN1 KVR
TAMPERATURE  Thigl1 Ub Site
HUMIDITY
PRUSSURE MLS12 Ub Site
ML102
ML563
PuCIPITA- M7 Ob Site
TION
STORM RALAR  FPSTT Base Wea
dhDAR CLOUD TPQ1 Base Wea
DELBCTIUN
s\t
qoo8®
1 REF
Y
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SECTIUN E OBSsRVING LIMITATION
The representative observation site is located near tue
center of the runway in a slight hollow. The building is oon-
structed three feet off the ground such that a standing ebserver
has his eye level at about nine feet. Local terrain and con-
struction limits his field of view in several sestors and limits

his vieibility check points. (See Chart 6)
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SECTIUN A  REFERMNCES
The following list of references is provided to indicate
what is immediately available in the way of climatic aids in the
weather atation. Most of the informsation is too bulky to repro-
duce in this paper and eumssrization is not meaningful. A brief
review of all listed aids by each forecaster is suggested for

oversll understanding of their content.

1. DIURNAL HEATING CUKVES
looation: Top shelf of forecasters cabinet
Descriptions Hourly heating and cooling by ceiling, wind
direction, and wind speed

2e WIND STHATIFIED PERSISTMNCE PRUBABILITY
iocations ‘Yop shelf of forecasters cabinet
Descriptions Ceiling-visibility persistence probability
by month, initial time, and wind direction

3, WIND PEHSISLINCE PRUBABILITY
Location: Top shelf of forecasters cabinet
Descriptions 3-6-12-24 hour persistence probability for
A times by categories of wind speed and
direction

4o CELLING-VISIBILLTY CALEGURY FReQUENCY
Locations Top shelf of forecasters oabinet
Descriptions Percent frequency of observed ceiling-visi-
bility categories by hour and wind direction

Se DETEALORATION PLHSISIENCE PRUBABLLITY
Locationt Top shelf of forecastera cabinet
Descriptions 1 through 24 hour probability of a lower
final category

6s UNSET-DURATIUN TapLis
Locations ‘'Wop shelf of forecasters cabinet
Descriptions Ceiling-visibility category duration by
month and onset time

7. UNIFOMM SUMMARY OF HaWlNSUNDE UBLERVATIONS

socationt Top drawer of forecasters files
bescription: ontains winds aloft data, height summary,

tempersture-humidity summary

Liea=1




8.

9.

10.

1.

12,

15

14.

15.

16.

17.

18.

REVISED UNIFORM SUMMARY UF SURFACK WEATHER UBLERVATIONS

Locations Top draver of forecasters files

Descriptions Contains frequency data for weather phencmena
including category data for surface winds, ceil-
ings and visibility

RALATED CKILING-VISIBILITY UBSKRVATIONS FUR OFPULT, LINCOLN,
AND LITTLE ROCK

location: Surface records storage cabinet

Description: ielates above parameters by month and hour

UFFUTT PRELSURE OBSEHVATIONS

Locations Surface records storage cabinet

Description:s Statistics relating to pressure altitude, sta-
tion pressure, and sea level pressure by month
and hour

UFFUTT DBursk DAYS
Location: Surface records storage cabinet
Descriptions Date based on 65°F threshhold by month

JANUARY WIND CHILL
locations Surface records storege cabinet
Description: Category probubility by hour

24 HOUR PrUCIPITATION AMOUNTS

locations Surface records storage cabinet

Description: Frequency distributions for categories by
year anui month

FREGUENCY DISTRIBUTION OF PEAK GUSTS

locations Surface recorde storage cabinet

Description: Determined for specific categories by year and
month

DALY MAX-MIN TEMPERATULE MREQUENCIES

locations Surfece records storage cebinet

Descriptions Ucourrence for max (Jun-Sep) and min (Dec-
Feb) by year

12004 SNUW DEPMH
locations GUurface records storage cabinet
Descriptions Uccurrence by year and month

24 HOUR SNOWFALL
lLocations Surface records storage cabinet
Descriptions Ooccurrence by year and month

DAILY MAR-MIN OF RELATIVE WUMIDITY
Location: Surface records storage cabinet
Descriptions Occurrence by year and month

11=b-2



19.

20.

21,

22,

WM 105-6

Location: Surface records storage cabinet

Descriptions Monthly climatological wind factors for selected
great circle routes

WEATHmt PARAMETEKS FUR FUG CONDITIONS

Locations Surface records stors.ge cabinet

Description: Frequency at 16800L of tempereture, dew point,
temperature-dev point spread, wind direction
and wind speed

MUNTHLY Takis UFF AND CLIMB DATA

Locations Under plexiglass at forecasters work table

Description: Provides monthly mean temperature, pressure
altitude, clixb winds, climb deviation, and
%00 f+ temperatures

PHUBABLILITY OF CEILING-VISIBILITY FOR GIVEN WEATHER CONDITIONS

Loocation: Posted above forecasters work table

Descriptiont uives probability of categories A-k for given
weather conditions

1l-A=}




LUCTION B CLIMATIC BRIER
The following awS Climatic Brief for Uffutt AFS has been

extracted from AWSP 109-4 Vol II for easy reference.
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TAF TIPS )

Explanation ,of D'ata Tables

!

FLYING WEATHER

P ! i . .

Frequency of occurrence of each of 5 catégories is given, The sum o'f 5

category values for each month is; 100, since observations which meet

criteria of two categories are considered only in category with more-re stricted
limits. Values were computed from RUSSWO, Part D, and are compatible
with values obtained from PP tables, though some differences occur because

of different periods of record., E o ! |
v ] '

t

Caused by: Relative importance of the 3 components contributing to thel"CIG
a/o VSBY'" values in categories D, C, B and A were computed from RUSSWO, |
Part D, tables. ) ! ! ) '

Peak Occur: Time of peak occurrence determined from PP tables and recorded
as the center hour of 3 hour period (see LST & HRS Code).,
K . I
; ; ) !
Percy: Normal persistence was determined from PP tables by counting humber
of consecutive hours LST & HRS Code,
that initial category i ‘ = Dash indicates consecutive,

is the most likely or 00-02 .01 ' equally likely periods.

the equally likely category ' 03-05 04 ) ! :

on each of the 8 monthly 06-08 07 .,/ A slant indicates non-consecutive,
pages. Values were 09-11 10 equally likely periods.

ordered and two values .  12-14 13 | ' ' ‘ ;

at each end of distribution. 15417 16 , x' Indicates no occurrence, |
deleted. An 'x'' indicates 18-20 19 .

there was no occurrence 21-23 22 ¢ o '

of category on at least 3 of 8 ) | ' .

pages, i.e., x-x=-x-1-1-3-5-6, : ‘ : i !
appears as x-3. In this case, Max Bercy is 6 (hrs) and Time Max Peércy is

determined from page of PP table prodqclin'g this 6 hour persistence.
. Ry ; )

: : ' /
VISIBILITY AND WEATHER CONDITIONS

/
1

Caused by: Relative importarice of weather factors contributing to conditions, |
noted immediately above. - Their. sum may exceed 100, since parameters may C
occur simultaneously. , I ' , ,

I )

SURFACE WIND DATA i ; : _ o

! ' . . ' 1 '

M !
Prevailing Direction: Prevailing direction was determimlad by insplectionlof
"total 4 kts and ové‘r” column of Surface Wind pages of RUSSWO, Part ,C;'
2 ' ‘ . ! ‘

LS



corded is that of middle class of 3 adjacent classes producing
nce. Percent frequency of speed criterion is
d in determination of prevailing direction.

direction re
largest frequency of occurre
the sum for the 3 classes use
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SECTION € ‘THUNDERSTORMS

The following Tables and asmociated graphs are provided to ao-
quaint the forecaster with preferred times and months of thunderstors
occurrence and their duretion. 'wo additional grephs are provided re-
lative to Tornado occurrence.

A quick reviev of the informetion will show that June is the pre-
ferred month for thunderstorm and tornado activity with the maximum
per month and the longest duration. Additionally, it is evident that

the evening hours (1900L to 0500L) show maximum activity.

{l-C-1
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A. . MUST CONTINUOUS HOURLY
BeooMOST T OR THW OBSERVATI

MONTH

JANVARY

FEBRUAKY

MARCH
APRIL

MAY

JUNE

JuLY
AUGUST -
SEPTEMBER
OCTUBER
NUV MO ER

Dk £MB ik

ThUNDERSTORM RECURDS

GBSERVATIONS REPOMTING T QR THW UN ONK DAY
UNS REPURTED IN ONE DAY UN RECURD QBS

(ALL TIMES LOCAL)

A. B.
5 JAN 1955 Q2 24 Jan 1967
24 JAN 1967 05
24 JAN 1967 12
28 FEB 1951 03-05 28 FEb 1951
19 FEB 1954 12-14 19 FE8 1954
18 MAR 1963  11-14 18 MAR 1963
8 APR 1965 0109 28 APR 1963
8 APR 1965
28 MAY 1962 08-21 28 MAY 1962
22 MAY 1965  00-10 22 MAY 1965
24 JUN 1963  04-13 9 JUN 1967
30 JUL 1958  00-08 26 JUL 1967
22 AUG 1954  16-00 22 AUG 1954
2 SEP 1961 17=00 2 SEP 1961
20 UCT 1954 00-05 20 UCT 1954
1 NOV 1964  OU-01 11 NOV 1965
15 MV 1964  03-04
11 NOV 1965 04-05
17-18
23-00
26 DG 1959 18 26 L 1959
TABLE 8 15PM RECORDS
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PERIOD OF RECORD: 1951-1967
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15kirs
14Hrs

14lirs
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BHrs

6Hrs
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SECTION D WINDS

The following set of histograms depicts a freouency distri-
bution of wind welocity and direction by month. Throughout the
year two maxima exist: NW being dominant from October through
April with 5E dominant for the remainder of the year. The NW winds
normally result from cold frontal passages and continue while the
ad~aneineg surface high remains north. Wind velocities are highest
in all categories during the winter and spring., SE winds occur in
the flow to the rear of eastward moving hishs and in developing
lows or *the lee-side trough of the Rockies. 4June shows the highest
freruency of occurrence of winds from S-SE snd also the highest
freruency of occurrence of winds above 10 knots from these direc-

tions,

I11-D-1
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PERCENT OCCURRENCE
of
WIND-VELOCITY & DIRECTION
(Jan 48-Sept 67)
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OFFUTT AFB, NE

b=

TTR!T]

AVERAGE WiND BPEED in Knols

M T
00 10
PEAK WIND GUST in Knots

Nomogram relating average wind speed to peak wind gust in knots.

WG = Weighted mean gust, MG = Minimum gust, 99 = 99% of p eak
wind gusts will be less than that indicated by the regression line.

WG = 1.2 (Mean Wind Speed) +10.5
MG = (Mean Wind Speed) +7
99% of gusts will be less than: 1.2 (Mean Wind Speed) +21

Period of Record: 1 January 1952 through 30 April 1967

1I-D-14



SKCTIVN & FLYING WaAThaR
The accompanying chart depicts the overall flying weather

observed at Offutt AFB. The ordinate is in percent frequency of
occurrence and the abscissa is 3 hourly time blocks by month. The
area enclosed by the upper line is the percent of time the hourly
observation is less than 1500 feet and/or 3 miles while the lower
line represents 200 feet and/or 4 mile. For a more detailed
sumery refer to Purt D of the Hevised Uniform Summary of Surface

Weather Ubservations for Uffutt AFB,
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SECTION F  EQUIVALENT CHILL

During the winter season the combined effects of vind speed
and free air temperature result in an effective sensible tempera-
ture vhich is considersbly lower then that recorded on the Uffutt
observations. Certain protective measures are taken by base agen-
cies when the Equivalent Chill Teaperature exceeds certain oritical
vilues. Three charts are provided to acquaint the newly assigned
forecaster with those pericds when base agencies will be interested
in Bquivalent Chill Temperature and they are: (1) Chart used to
obtain the numeriocal value for #quivalent Chill Temperature; (2)
the monthly aversge occurrence for below -20°F and -40°7; and (3)
the diumal variation fur these two selected values during the

worst month of January.
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WIND SPEED

COOLING POWER OF WIND EXPRESSED AS “EQUIVALENT CHILL TEMPERATURE"

KNOTS | mPH

TEMPERATURE (°F)

aan e[ oo 35 [0 [=]= E [ 0 | s l o | s | o s |- BE [ [0 [ [ [ [0

EQUIVALENT CHILL TEMPERATURE

» |25 J20 |5 |0 5 1] S1-0]as}t.20 J-25 | 3035 A0 |45 |50 |-55 | -65 70

o fis Jw s | o {a0as|a0)as|as]e0 |us fs0).co)es [0 Jogs | -cO} 30| <95

n.is |5 |28

s lw !l ofs [0]20f25 30]40]a5)50 |62 }-65].70 )50 05! =0 1100|+105 [~110

6.1 | 20 |20

w | s | olaofaslas |30 |as|asi 500 |45 ] ~79-80]L3 |95 |-1C0 -110|-115 =224,

0.2 |2 |is

wlo s fas|20]s0 )35 as|s0]-60]65 |75 ~0Q ~9€ =93/-1C% .110]+120( =125 =135

u.28 |30 |10

H o |0 20).251-30 |40 |.50] .5 65 | -70 80 =2§ =95 «100]-110{ <115 =125 =1359] =140

.32 |3 |0

s |5 |0]20]-2 35|40 ).50[-60]65] <75 -80 «9d =104 <105| =215| ~120] ~130] <135| =245

33.36 40 10

o |5 |as]20]-30 .35 ] .45 |-55]-60 q0] -79 -85 | <99 -1¢q -110] -115 =125/ «130{ =140 -150'

WINDS ABOVE
40 HAVE
LITTLE
ADDITIONAL
EFFECT.

UTTLE DANGER INCREASING DANGER within 30 scoonds)

GREAT DANGER (Fleah may freezo

{Flesh may {reeze within 1 min.)

DANGER OF FREEZING EXPOSED FLESH FOR PROPERLY CLOTHED PERSONS

WIND

ACTIVITY

COMMON SENSE

MEASURE LOCAL TEMPERATURE AND WIND SPEED IF POSSIBLE; 1€ NOT, ESTIMATE, ENTER TABLE AT CLOSEST 5° F INTERVAL ALONG THE TOP AND
WITH APPROPRIATE WIND SPEED ALONG LEFT SIDE. INTERSECTION GIVES APPROXIMATE EQUIVALENT CHILL TEMPERATURE; THAT IS, THE
TEMPERATURE THAT WOULD CAUSE THE SAME RATE OF COOLING UNDER CALM CONDITIONS.

2. WIND MAY BE CALM BUT FREE ZING DANGER GREAT IF PERSON |5 EXPOSED IN MOVING VEHICLE, UNDER HELICOPTER

3, EFFECT OF WIND WILL BE LESS |F PERSON HAS EVEN SLIGHT PROTECTION FOR EXPOSED PARTS - 11IGRT GLOVES ON

PROPER USE OF CLOTHING and ADEQUATE DIET are both importon'.

INSTRUCTIONS

NOTES

. THIS TABLE WAS CONSTRUCTED USING MILES PER HOUR {MPH), HOWEVER, & SCALE GIVING THE EQUIVALENT RANGE N
KNOTS HAS BEEN INCLUDED ON THE CHART TO FACILITATE (TS USE WITH EITHER UNIT.

ROTORS, IN PROPELLOR BLAST, ETC., 1715 THE RATE OF RELATIVE AIR MOVEMENT THAT COUNTS AND THE COOLING
EFFECT 15 THE SAME WHETHER YOU ARE MOVING THROUGH THE AIR OR IT IS BLOWING PAST YOU.

HANDS, PARKA HOOD SHIELDING FACE, ETC,

DANGER 1§ LESS IF SUBJECT IS ACTIVE., A MAN PRODUCES ABOUT 100 WATTS (341 BTUs) OF HEAT STANDING STILL BUT
UP TO 1000 WATTS (3411 BTU«) IN VIGOROUS ACTIVITY LIKE CROSS-COUNTRY SKIING.

THERE 1§ NO SUBSTITUTE FOR IT. THE TABLE SERVES ONLY AS A GUIDE 1O THE COOLING EFFECT OF THE WIND ON
BARE FLESH WHEN THE PERSON IS FIRST EXPOSED. GENERAL BODY COCLING AND MANY OTHER FACTORS AFFECT THE
RISK OF FREEZING INJURY,

Phos chart oo adapted fram ARP 161111

AWS  MAY 68

ATCH Y 1e AWSR 105-9
fABLE 9 E<UIVALENT CHILL

IIwFu2 MAC-8 AFS, 111 60-0568
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EQUIVALENT CHILL TEMPERATURE
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JAN EQUIVALENT CHILL TEMP
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MEAN STATION PRESSURE AND DEPARTURE FROM MEAN
TABLES AND GRAPHS

The tables and graphs for mean station pPressure and departure from the
mean for Offutt AFB, NE, were compiled from hourly data from 1 January
1951 through 31 December 1958 and from three hourly data from 1 January
1959 through 30 April 1967,

To make all hours compatable, an average value was determined for
each hour for the first period of data; then an average was determined for
each three hourly for the entire period. An average of the difference
between these two figures for three ‘hourly data was used for linear inter-
polation of the intermediate hourly values between the three hourly data.

Due to a different period of record than that used in the RUSSWO, the
mean monthly pressure values in these tables in general are less. The
largest difference is 0.02 in., Hg. for the month of February.

The mean station pressure curve, the previous 24-hour pressure

curve and prognostic chart pressure values may be used to forecast
pressure and altimeter values for the station.
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REAPTM A WINTER

nlzr and Aretic air masses dominate over Mebraska during
winter. Flying weather deteriorates in low clouds, snow and fog
ns evclonic storms and cold frontal weather move through the area
normally alterpating with generally fair, cold highs. Approxi-
mately 25% of the winter ceilinms and visibilities fall below
000 * 31 with 12% below 1000 » 2.

Jold fronls move south or southeast with the cold air
boundary while remaining nearly stationary from the Nebraska
panhandle northwest into Idaho. The cold front usually brings
s narrow east-wect band of clouds with strons north or northwest
wirds an? good sisibility excert in occasinnal snowshowers,

i,ow systems which bring the worst weather are of two types.
The firast develops in the lee of the “nckias and moves south-
east. “he <acond, and often the more severe, develops and tracks
eash “ram lolorado, Fast moving stormz and those which move
narth of Nffutt normally do not csuse verv pnor weather, while
sl~wer moving system: passing to the south can produce freezing
prectritation and heavy snows as Gulf moisture becomes avalilable.
See Fipure 1.

The severity of hoth storms is hirhly dependent upon the
location and Aurntion of the high pressurc cell over the southeast
U, % which advects moi:sf.ure-laden 1ir from the Tulf up *the

Migseuri “iver valler, The associated apner level trzugh can-

‘~itntes Lo the stora's intensity when it 'digs” southward and

I1I-v-1




moves slowly eartward over the surface low and, with moisture
prescnt, develops a thick nimbostratus with heavy snowfalls just
cast of the trough.

Occasionally, the Nebrasks area will expericnce snow under
2 conbinental high either from low level stratocumlus or from
vesterly flow over-running the cold dome. In the latter, cloud
hases are usually above 3000ft. Stratocumulus with bases of one
to'three thousand feet often forms in the northwest flow behind
cold fronts when winds in éxness of twenty knows create sufficient
turbulent mixing. The stratocumulus ~lso tends to form one to
threc hours after sunrisc and dissipate shortlv after sunset,
Most likely, heating or its cessation effects the stability of
the houndary layer and hence, mixing.

silnter fogs are usually of a radiation tyne, forming in the
early morning near sunrise, in the ealm or light southeast flou
of a high which has just moved east of Cffutt. Thase fogs, being
local in extenl or confined to the river areas, normally last only
a few hours aftor sinrise. Less frequent, hut more widespread and
persistent fogr, develop when a stationary norili-snath oriented
front to the west traps saturated southerly flou. After taitial
cooling ond “srmation, the heavy fog and «trata= may last for a
wock or more and usually reoquires the front Lo pasz to the east

of the =tation to relieve the situatisr,

T17-4-2



Mean Winter Jy-lon~ tracks affecting the Offutt area {after Bowle
and eightman)

“velones ir. lase 1 normally develop ‘inder an upper level short wave
goving ulong the station ry Arclic front in the lee of the "nckies.

tyclopenesis in laze 7 isually occurs under a strong ragtward moving trough.

\t
Meure 1 NoT REP RODUC\B
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SESTION R OTPRING

in this Sransition period, the mean position of the polar
front begins Lo move northward ylelding more frequently to the
tropical Gulf air. As the season progresses, maritime polar air
begins to cross the Nockies, replacing the drier continental air.
ayclonic storms ars still significant with flying weather improv-
ing steadily. Tarly spring's visibilities and ceilings are as
poor as winter values decreasing to 6* and L7 below 1000 % 2 for
April and May respectively.

Az warmer Gulf air becomes available, rain and freezing pre-
cipitation increase and are often mixed with snow. The warmer alr
also lowers stability values and thunderstorms increase from onc day
in March to four in April and eight in May. These storms, which
may be frontal or over-rumning, contribute to higher precipita-
tion touals for spring and summer.

¥or is nst widespread during this season although it may
corm in moist alr that has had restricted heating the dav befora.
~lear skies and light gradionts ald this fog situation and are
nat uncommon. A low stratus may form in ligh® southerly flow

where cooling is not sufficient and winds are too strong for for.

I11-"-1



SEATTON ¢ “UMMER

*he summer months are dominated by maritime tropical air from
Lhe Sulf of Mexico. This air 1s displaced two or three times a
month by maritime polar air which has moved across the Mockies and
+hen eastward behind a weak cold frent. At ivregular intervals,
~ontinental polar air pushes south into the ares, but as a rule,
aiickly retreats northward.

‘The anly prolonged periods of TF! weather occur with lows
which form to the southwest along an east-west statlonary polar
front. As the low moves into the Oklahoma, Kansas area, low stratus
ceilings, reduced visibilities in pre-warm frontal fog, and light
cout.inuous precipitation will persist as the low moves from the pan-
hardl? to eas'ern Missouri.

Thunderstorms, reaching a peak frequency >f ten days per month in
Ture, bring perliaps the most hazardous weather of any season. Al-
mast 111 thunderstorms are frontal with air mars storms being rare.
Munderstorms caused by over-running usually display little organi-
Sinn nd often develop over large arcas “n less than an hour,
la.ting for periods o[ six hours or more. Tn ~ontrast, cold frontal
or squall line storme can usually be tracked by radar at a distance
ar they tovelosp to tho west. They noimally move through the Offutt
aiclnity in onn or tw> hours. ‘hen: ztorms tead to Intensify just
sart af “ffut. where moisture values increase in the southerly Mow

"rom the ulf.

T -3-1
NOT REPRODUCIBLE




SRCTTON D FALL

“ummer synoplic patterns contlinue over Nebraska during
september and the ~arly part of Nctober -:ith aaritime tropical
alr mases receding slowly southward. During Nctober, relatively
dry and stable maritine polar highs move into ‘mbraska followins
weak troughs with excrllent [lying weather continuing for several
days. The first significant incursions of continental polar air
vezar in November wit!s frontal structnres becoming more defined
and assuning more regularity of movewent.

The main cause of unfavorable Mlying weather in the fall is
1ow prouirire systems passirg Lo the south of the station. Occurrsnces
of rain zre most prevalen® with rain changing “n snow or rain and
snow mixad beconing predominan® during the latter part of the season.

Another cause of poor flying weather is radiation fog, becoming
mora frequent in Octoher and MNovemher., A t;pi:z»sl case of radiation fog
sceurs as Lhe return circulatiosn around a high brings light southeast
winds ap the “Essouri River valley. Anothor case is a weakenlng mari-
time front moving in from the northwest with a substantial rain pattern
and either riding aloft over Offutt or uarhing out in the local area. Joth
situations are precederd by restrictive daylight heating, incrsasing
dew poinbs, and very 1igh' winds after sunset. Precipitation may or
miv not prereds the for formetion, but eluaring at sunset is normal

be fare fou “ormatiom.

ITT-1-1
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II1. General

The forecasting of precipitation type at Offutt Air Force
Base has been a long standing problem. Several forecast aids
have been provided by scientific services personnel which re-
late probability of frozen/liquid forms of precipitation to
various thickness/temperature values from soundings or prog
charts. The two used previously at this station were Hilworth
(1) and Wagner (2). Both studies were prepared for precipita-
tion type over a large geographical area and not specifically
designed for this airfield. The acquisition of a RAOB history
tape for Omaha, Nebraska offered a unique opportunity to make
a detailed analysis on various parameters from a local sound-
ing and relate these values to precipitation type at Offutt.

111, bhata

Two data sources were necessary to relate upper air and
surface parameters. The RAOB tape for Omaha, Nebraska was
used ror upper level thicknesses and temperatures and the sur-
tace date tape for Offutt AFB was used for determining precipi-
tation type and surface temperature at RAOB release time. The
Omzha RAOE station is seventeen miles north of the airfield and
1s considered representative of the air mass affecting Offutt.

The period ot record used was October to April only from 1957
through 1967

caken iv this study was the "'perfect fore-
Precipitation type near the sounding time was
related 1o RAUB parameters. Specifically, 00Z and 12Z sound-
ings were available and surface observations within three hours
of thc RAOB time were used to categorize precipitation type.

lhe types considered were: hail, snow, sleet, freezing precipi-
tation, rain, rain and snow mixed, and snow showers. Rain and
snow mixed was also counted as a rain occurrence and a snow

occurrence, and snow showers were also counted as a snow occur-
reiice.
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Several schemes were triel relating various parameters in
order to get the best discrimination in the data. Surface temp-
erature and the 9S0MB temperature were both related to five
thickness values (1000-500, 1000-700, 1000-850, 850-500, and
850-700MBs). Two other schemes were attempted relating 1000-
850MB thickness to the 850-700MB thickness and the 90(MB temp-
erature versus the 850-950MB temperature difference. Each
scatter diagram was analyzed for data discrimination with the
goal being to isolate the most cases with 98 percent reliability.

V. Results

The scatter diagram which produced the best shred was the
1000-700MB thickness versus surface temperature. To repeat, the
best shred was defined to mean the scatter diagram which isolated
the most number of cases with 98 percent reliability. The re-
sults are shown in figure 1. Raw data figures are provided for
information to assist the user in making value judgments on the
reliability of each area. Due to the relatively small number
of freezing precipitation occurrences, 98 percent reliability
was not possible in this area. However, due to the operational
significance of this area, the area was delineated such that
it included the most occurrences of freezing precipitation
possible without diluting the reliability. This area forecasts
50 percent of all freezing precipitation occurrences with 74 per-
cent reliability. Again, the raw data figures will assist the
user.

The investigator was now faced with the central area where
data types overlapped and no one type of precipitation was
clearly dominant. The data points which fell in this area were
processed by all the remaij.ing schemes which were used for the
original data with few encouraging results. So few data points
were isclated by any one scheme that further study was discon-
tinued. Based on several years experience as a Chief Forecaster,
it was also determined that the scheme would get more utiliza-
tion if it was kept simple and easy to use. The overlap area
was then analyzed by a most probable or best forecast scheme with
the results shown in figure 2. As shown, a rain and snow mixed
arca was delineated as a "best forecast". This phenomena did
not dominate the area, but 80 percent of the occurrences of rain
and snow mixed did fall in this area and there is almost equal
probability of rain or snow. As a reminder, the S0 cases of
wixed are inrladed as 2 rein and & SNOW occurrence such that
realisitc numhers are: snow 73, rain 112, and mixed 50. The fore-
cast of mixed will then verify about 20 percent of the time, but
in this investigator's opinion, it is the "most reasonable"
forecast.

[V-A-3



PRECIPITATION TYPE AS A FUNCTION OF
1000-700MB THICKNESS AND SURFACE
TEMPERATURE
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The remaining area was delineated by a "pest forecast"
technique. Care must be taken in this area because of the
high frequency of occurrence of all phenomena. Raw data fig-
ures are provided to assist the user. Since the entire area
is at or below freezing on the surface, occurrences of rain
were included as freezing precipitation. Freezing precipita-
tion versus rain will then be a function of temperature trend
(i.e, is the temperature going above or below freezing with
time?). This judgment can be made at the time of the forecast.
One will notice that the "best forecast" is not the 'most pro-
bable” in the case of freezing precipitation. Freezing preci-
pitation, however, has a much greater operational significance
than snow, and even though this is a technical paper, it is to
be an "operational forecast aid". The two freezing precipita-
tion areas (figures 1 and 2) forecast 85 percent of all occur-
rences of this hazardous phenomenon and is considered justified
because the forecaster will be correct almost 50 percent of
the time. In the case of freezing precipitation, 8 high pre-
figurance was deemed more important than post agreement.

VI Statistics

Using figures 1 and 2, the following table can be construct-
ed using the dependent data in the study:

S YA E

S 1245 142 0

Z 21 162 0
OBSERVED E 9 24 0 3 7 43
R 2 5 0 979 112 1098
M 3 0 0 6 50 59

e e et et

T 1280 333 0 995 245 2853

NOTE: For the above table, rain/snow mixed was deleted
from rain and snow occurrences such that data
are not reflected twice.

As van be seen, this table produces an 85 percent correct
forecast using the proposed scheme. The Skill Score which re-
sults 1s 0.77 explaining 59 percent of the variance. It must
l'e remembered, however, that a high Skill Score was not the
only godl 45 was explained in the freezing precipitation and
FTin) ce s b oarcas in frgure 2. The goal was also to pre-
dice Masacdous weathoer and make the most reasonable opera-
tional forecast.
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VII Verification

.This study was tested on an independent data sample from
October 1968 through April 1969. The frequency of occurrence
of precipitation types was similar to the dependent data sam-
ple and the results should then be representative. The test
rules were exactly the same as were for the original study.
The following table depicts the results:

FORECAST

S Y/ E R M T

s 133 21 0 2 20 176

z 2 33 0 0 0 35

OBSERVED E 1 4 0 1 1 7
R 2 1 0 136 24 163

M 2 0 0 1 6 9

T 140 59 0 140 53 392

Percent Correct = 308/392=78.6
Skill Score=(308-128)/(392-128)=0.68

These results may appear disappointing and they tempted
this investigator to search for a "better" independent sample.
There are, however, some encouraging facts in the table. First,
the verification was lowered for two reasons: the relatively
high occurrence of snow in the forecast freezing precipitation
column and the high occurrence of rain or snow in the rain/snow
mixed column. The first cause can be easily rationalized by
noting that this study may overforecast freezing precipita-
tion but it did forecast 94 percent of all freezing precipi-
tation occurrences. If you'll recall, that was my intention.
The second cause can also be rationalized; 67 percenc of the
mixed occurrences were correctly forecast and the frequency
of occurrence of pure rain or pure snow is almost equal. The
second interesting feature is the accuracy of pure rain/pure
snow forecasts. A forecast of rain verified 97 percent and
a forecast of snow verified 95 percent.

VIII Conclusion

The high percent of freezing precipitation observations
which were correctly forecast and the high rain/snow forecast
verification rate makes this study informative and useful. It
should be incorpeorated into the forecast routine for the deter-
mination of forecast precipitation type.

IX References

(1) Schafer, R.J., et al: "Further Studies in the Develop-
ment of Short Range Weathcr Prediction Techniques", Scientific
Report No. 1, Eastern Air Lines, Inc., Contract No. AF19(604)-
2073, April 1958 pp.15R- 160,

IV-A-T



(2) Wagner, A. James: 'Mean Temperature from 1000MB to
S00MB as a Predictor of Precipitation Type", AFCRC-TN-57-288,
May 1957.

Iv-A-8



