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FOREWORD 

This manual is intended to serve as an aid to newly assigned 

forecasters and as a reference for those forecast studies, rules 

and techniques which have proven to be of value at Hill Air Force 

Base, Utah. 

Principle credit for the original organization and editing of 

this manual goes to Major Eugene L. Peck, a Reserve Officer, and a 

career meteorologist with the National Weather Service. Mr. Milton 

H. Page, Chief Forecaster, and a number of previously assigned person¬ 

nel have contributed basic material and aided in updating this manual. 

It is believed that this manual will also serve as a sound basis 

for future local studies and aid in further refinement of existing 

studies. 

IRWIN B. ABRAMS 

Lt Colonel, USAF 

Commander 
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SECTION I 

LOCATION and TOPOGRAPHY 

A. Geographic Location. 

Hill Air Force Base la located at UPOT'N latitude, lllo^S'W longitude 

at a distance leas than live (5) miles from the western foothills of the 

Wasatch Mountain Range* (Fig 1-1), This mountain range extends from 

Southern Idaho in a gentle arc south through north-central Utah to the 

center of the state and is one of the more definite north-south weather 

barriers of the United States. Starting from an elevation near L,500 feet 

MSL in the valley to the west, the Wasatch Range rises steeply some 1¿,000 

feet, reaching an average elevation of 8,500 feet MSL. Some of the peaks 

of the range reach from 10,000 feet to nearly 12,000 feet above sea level. 

East of the Wasatch Range lies the rugged plateau of eastern Utah and 

Western Wÿoming. This area includes the Uinta Mountains which constitute 

the only major east-west mountain barrier in the United States. The 

highest point in Utah is Kings Peak (13,198 feet MSL) in the Uinta Moun¬ 

tains. The Uinta Mountains, together with the northern part of the Wasatch 

Range, form an "L" shaped mountain barrier, with a rather deep canyon—the 

Wèber Can/on—at the southwest corner of the "L". 

The Weber Canyon, together with other passes to the east, offers a 

path through the Wasatch Range for airflow and is an underlying re «.-on for 

the occurrences of strong gusty canyon winds at Hill Air Force Base. The 

Base is located miles west of the mouth of this canyon on a delta 

formed when the Weber River flowed into the prehistoric lake Bonneville. 
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The field elevation ie at an altitude of 1i,788 feet MSL, approximately 

five hundred feet above the general Salt Lake Valley floor. 

To the west ie the Great Baain oriented north-aouth and extending to 

the California Border. It conaists of numeroua small mountain ranges a 

few milea wide and a few tena of miles long. These ranges are generally 

appreciable lower than the Wasatch Range. They are separated by a compli¬ 

cated ayatem of valleys, many of which form separate drainage basins. Hill 

Air Force Base lies at the eastern side of the largest of these basins, 

the Great Salt I«ke Valley, which extends to the Nevada border and contains 

the Great Salt Lake. The valley is bounded to the north along the Utah- 

Idaho border by the Minidoka Range and to the south by the northern ends 

of a series of ranges. The easternmost of which is the Oquirrh Range-a 

thunderstom generator-which lies about 35 miles to the south-south west 

of Hill AFB. An extension of the Great Salt Lake Valley runs between the 

Oquirrh and the Wasatch for about 20 miles and contains the metropolitan 

area of Salt Lake City. 

The largest water body in the area is the Great Salt Lake located in 

the eastern part of the Great Salt Lake Valley. The western part of the 

valley is occupied mainly by salt flats which are water covered during 

portions of the year. The Great Salt Lake covers an. area of approximately 

1600 square miles with an average depth of U feet and a maximum depth 

of 30 feet. The lake is an internal drainage for the Great Salt Lake 

basin and has a high content of minerals, predominately salts. The waters 
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of the lake are saturated with salt (27 percent) when the lake is at 

lower levels. 

B. Pollution Sources. 

1. Dust, The desert regions of the local area are especially 

subject to drying out during extended periods of deficient rainfall. 

This is true throughout the year but especially true in late summer and 

early fall. There are occasionally periods of high surface winds in 

excess of forty knots. Such winds pick up the light, dry soil from the 

valley floor and mill tailing ponds (see M on Fig 1-1) and carry it 

along in the font of blowing dust. This *st can smetimes reach elevations 

of twenty thousand feet. While a noticeable phenomenon in ordinarily 

clear, dry desert atmosphere, it is only rarely that visibility is reduced 

to a point where it becomes a hazard uo flying operations. 

2. Smoke. Air pollution sources are becoming increasingly important 

both in the Salt Lake Valley and in the vicinity of other cities in the 

flight area. Industrially, the «tire area is growing rapidly with the 

construction of many new mills, refineries and other factories. The Salt 

Lake Aiwa is the largest industrialized area in the vicinity at the present 

time. There are now four refineries located at fromten to twenty miles 

south of Hill AFB. (see R on Fig. I-l). There aw two steel mills located 

•long the eastern side of Utah Lake (see S on Fig. I-l) some fifty to 

sixty miles south of the Base and several ore smelters located in the 
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Fig. I-l Geographic Location of Hill AFB. Utah, in Relation to 
Surrounding Area.
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general viclnity of Salt Lake to the south* In the winter a certain 

anount of coal and sons gaa are burned in the arta. The result is that 

i*en a strong inversion is present over the area a good deal o'* air 

pollution and smog is present. Conditions occasionally drop below VFR 

minimums. Sich conditions are especially common during the winter 

months idien the polar basin high dominates the area. 

ftiring the sunrner months the visibility seldom falls below five miles. 

The turner Inversions are almost invariably wiped out during the day and 

the pollution is dispersed each afternoon. During the winter the inver¬ 

sions sour times last during the entire day so that one day's accumulation 

is not eliminated before the next day's accumulation begins to gather. 

Occasionally the field operations are restricted as a result of a low 

visibility* 

C* Exposure of Station and Meteorologicti Instruments. 

1. gage Weather Station. The Base Weather Station is located in the 

northwest corner of Building 1, Operations Hanger, Hill AFB, Utah, (see 

*1« I-2A), The station is one and one half miles south of the primary 

instrument runway. The Baae Weather Station affords a clear view of 

the weather and surrounding terrain to the north but the view to the 

south is blocked by the hanger. Measurement of precipitation is the 

only portion of the surface observations taken from the Base Weather 

Station. All other parameters are observed from a representative site. 



Weather ubiervatione are tikon

froH'. the iieprsoentative Observation iite (RCb), (see Fig ]-ai) vrtiich ir 

located % feet abeve the t;rouncl on top of the cr^erations han-ar. ileaaouts 

for the iM.’/G;q-n, Wind 3qu;ipi..ent5 .MC/Tiq-n, Tenperature dnuidity Indicator;

Rotatlns Bean Jellor^eter; G:;>]013, Vr.-insr’j - soi >ter; F;:;-l, RVli 

Computor; iVQ-lj; Wind Indicator; iX-3 B..r.-,gr;..ph and the .;L-102 B.-.i-owetjr ai-o 

i.nst-.lled at thi.: site. Cb:'9rvat_cni are taken and dir ser.inateu frrr 

::'.to 2k kourr per day.

3. r.'iysLea.'' Location tf ben- orr.

•a. ’..inu Aqui;r:ent. Ak/Gh'i-ll wind tr.anoi.d tter.". are located near 

tns northern •■nd .o.ntharn ends of the runv/ay. All weather obser'/ation.: are 

br.oed cn the rea.hn]tt fron: tlio one at the northern end . f the (;;ee

*‘■^2 1-23). Ih.-wever, a wind transmitter Ir; 3o'-ai.ei adjacent t<' the

east rn.de of t!ie n-nv«y, ne.ar the r ;o:-field position iV^r Measuring Veber 

wonyon cross win!.-. For .’irci\aft centre] nurnosea tonver perrc.nnal nay tioleort 

ti:e readout frot the transioitter vmicn is i O'-t appi-cprints.

b. The Temperature—hun..dity indicator. Ihe sensor for ti:o dh/G. '-ll, 

..uinLaLty-Tenperature n’easvu'i.ns set i, lo>,ated in the iainwaj' ccro-lex i.jsa ?i,- 

i-k- ). he.ad In.y-r obtained frohu this. equipi..!nt .are repre..ontativa of tei oera- 

turea thro-uy.iout the aird.-oj.o, ^m-ludin^ ininw.iy terperotiu-er,.

c. Rot.iti.no Rear,’ dei lor.eter. Tne AIJ/3hQ-l3, Het-atinp; Sear Jcil-

oiieter j.s located 17J0 feet fre-r. the ipproach en i of runw;ty 14 , (see Fim 1-23)

•i. V^eati.er itadar. The Ah/F.k-?? Weather .iadar Antenn.., is loc.xted 

apprc.xirrately IhOO ft .cuthweat of buil.Jinf 1, arid ic c-camtijc. on a 70 ft 

steel tower. KoiaitaIx.c to the east screen all angles lower th.ji t dop^reas 

of elevation in thi:; .iirecticn. The AR/'f?';-!!, .cadar dloua Jetoctor antenna 

is located o/n the :ec<nii flcr.r roof of Buildins 1. j^qj p£PRODUCIBLE
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F*g. I-2A Weather Equipment Instrumentation and Location 
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(Projector) 

Ceiling Measuring Equipment 
(AN/OK3-13) 

1700' 

C\*' 

7F 

X 201/ 1 

«/..■■i 

Wind Moajuring óet 
(AN/UMQ-U/20) 

-V5 

SOO* 

'"r-iUíjmisüometer 
’■ <■ N/ 1/MQ- J î i,~ ) 

(Oetector) 

Pig. I-2B Weather Equipment 1 n«3Í. r ‘ aß *i«. ¿ixiu !-.cit : on 



e. Rain Ga"e. A r.tandard ]X-17, Rain Gage, is located on the 

top of Building 2, a snail building adjacent tc the Operation:', liangar 

(see Fig. I-2A,). The site is a poor exposure for precipitation j.-.easure- 

irents but no suitable site is available.

f. ii’ansirdosoireter. Tiie two sr.all towers holding tiie projoc^v'r 

and receiver of the G.‘!Q-10B Transnissen’eter for obtaining visibility nseasure- 

nentr. are located near the northern end of the runway (see Fig I-2B).

J. Terrain Gross-dection.

diagrams of terrain cross-sections for airwaj’’ routes frcni Hill AFB 

sho'.m in .’’ig. 1-3 through Fig. 1-8. The heaviest lines represent the terrain 

elevation^: for the center of the airways while the ligliter lines indicate the 

highest terrain witnji 25 rales either side of the airwiy^b.

s
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SECTION II 

WEATHER CONTROLS 

*' g-‘J°r Synoptic Control b. Th. m^or .ynoptic controUü.* th. 

100.1 torüwl we.th.r ,t Bill AFB .r. th. cold front, .M ocolu31,nn 

vhlch mov. into th. «r.« fron th. w..t .nd northn.t .nd upp.r .lr 

•cloMd-low.» «hlch «y or not b. .«od.t.d «Ith ourf.c. .y««,.. 

H» ~rr.c fronts .y.tan. «ov. Into th. .t «ty tin. of th. 

y».r but .r. loaat fr.qu.nt during th. mu «.ntur month.. Th. occur- 

»'UW.A.JL1MUÍI1 

i»nc. of loua .loft h.v. . mKlmum In April «nd « Mcond.ry 

during Octob.r rith minimum. In th. «.mm.r Md wlnt.r month». Air m... 

thundorotorms «hlch form in moût flow., princlp.Uy fr* th. Oulf of 

Mexico u, fr.qu.nt during th. month, of July ,nd Augu.t. Molrt ,lr 

originating fr« th. Gulf of M.xl.. b. ^ importa .curo, of moi.tu: 

during My period of th. year and when preamt M.ad of frontal .y.Um. 

moving Into th. ar.a Und to th. d.v.lo,*.nt of «dur» w.ther ccmditlo, 

Th. weather pattern,'aa.ocl.Ud with frontal .y«„, ^ >lr „„ 

.torn. Oft«, do not follow th. -u*t bock- patUm, b.cau,. of th.cry 

pronounced and even predominance of orographic influence.. 

Th. wave patUm. of the upper air control th. typ. of .ynoptlc 

feature, which ar. experlencd at Hill APB. Bering th. winter period. 

th. location of th. major trough aloft over th. United ótate, 1, very 

imporunt. If the major trough aloft u .tatlonary in th. Cre.t Ba.in, 

continued reoccurr.no. of .dura, „..then «.y be observed. The,, penld. 
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of inclement weather are a result of short waves moving thru the region 

or the recult of the formation of a closed low in Nevada. With the 

major trough in tie central United States, the development of a major 

ridge over the western states will provide fairly long periods of clear 

or nearly clear weather unless radiation fog is developed. The Wasatch 

Range acts as a protective barrier for the area against the intrusion of 

polar Caxudian air. Long periods of poor weather with Intensive precipita¬ 

tion may occur with the formation of a long north-east southwest ‘trough 

aloft over Nevada and California allowing waves off the coast of California 

to bring considerable instability and moisture into the Hill AFB area. 

One synoptic situation which is of unusual importance is the weather 

that may be associated with the movement of minor upper air waves into the 

Hill AFB area. Whenever a sufficient amount of moisture is present the 

waves can produce extremely heavy amounts of precipitation in a very short 

period of time. The trough may have little or no weather connected with 

it prior to moving into the Wasatch Range area. 

B. Winter. Cold fronts and occlusions (primarily cold types) are the 

predominate frontal types observed in Utah. Normally the fronts approach 

the area from the west or northwest. The maximum frequency and intensity 

of frontal activity is in winter. The air mass ahead of fronts in winter 

is nearly always a modified polar maritime air mass while that behind the 

fronts is usually a fresh polar maritime air mass. Occassionally a true 

polar continental air mass arrives fron directly north or from the east. 
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Record breaking minimum temperature may occur when true polar air does 

move into the area* 

The character and duration of the weather associated with the frontal 

systems that move in from the west or northwest depends primarily on the 

nature and movement of the upper air circulation pattern and the amount of 

moisture rather than the characteristic of the surface structure. The 

passage of a frontal system is often preceded by middle and high clouds 

associated with the upper circulation pattern. Such clouds often have the 

appearance of vara front clouds but vara fronts at the surface are seldom 

identified. Clearing sometimes occurs iwnediately preceding the cold 

front passage. In some cases frontal passages occur as a squall line, but 

with slow clearing behind the front. Much more frequently clouds fora 

along the mountain tops as a frpnt passes and rapidly build to windwardp 

with precipitation beginning over the valley areas an hour or more after 

the frontal passage. Precipitation ends with passage of the upper ($00 

MB and higher) trough line, and complete clearing often takes place 

within two or three hours of the end of precipitation. The above applies 

to the areas up to ten to fifteen miles to the west of the mountain ranges. 

Further cut in the valley clouds fora slower and dissipate more rapidly 

and precipitation occurs accordingly. Dry fronts, with only middle and 

high clcuds, often occur. 

Winter weather may at times be characterized by the stagnation of the 

Basin High for periods ranging from a day to two months. The weather 

nay then bs characterized by low visibilities and occasionally presisting 

fog or stratus. 
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C« Spring« Frontal systems from the west and northwest also occur during 

the spring months. Characteristics of these frontal passages are similar 

to those indicated for the winter months except that heavy thunderstorms 

may occur more freouently immediately preceeding and along the front, and 

V,’ t liona .v'.ioso the fronts are not as marked. Out-off lows (commonly 

called "cold lows or cold pools") have a maximum frequently during April. 

Low clouds and precipitation may continue for two days or longer when a 

cold low persists in the area in contrast to the shorter periods of 

adverse weather associated with many frontal systems. Most thunderstorms 

during Ms/ occur along fronts or upper air trough lines, 

D. Summer. Skies are generally clear or nearly so in the summer except 

during periods of thunderstorm activity. The most normal air mass ¿faring 

the summer would probably be labled either continental or tropical Pacific 

from the subsiding Pacific high cell. Frontal passage or cut-off cold lows 

may occur but are fairly uncommon. Precipitation areas associated with 

such fronts are either non-existent or coneiet mostly of thunderstorms, 

Air mass thunderstorms occur almost entirely during the simmer season and 

practically all thunderatoms seem to occur only when the air over the 

region has corns fr«s the Qulf of Mexico and is fairly moiat. Air masses 
V 

frosi the smith and. west seldom have the requisite instability or sufficient 

moisture. This is not to say that cumulus activity cannot occur in air 

from the south or west, but, seldom does it produce intensive cumulus 

activity. The principal reason for this seems to be that it requires 

extreme heating and addition of moisture to overcome the stabilizing 
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influences of the subtropical Pacific high cell through which chis 

sir would have passed befo« arriving in Utah. Pacific air may 

develop thunderstorms in the area »dien it is subject to frontal action 

as »iell a? orographic lifting. Thunderstorms may also occur »dien an 

extensive aera of convergence persists for a number of days .off the 

southwest coast of North America. 

E. Fall, The summer thunderstorm period is sometimes followed by a 

period commonly referred to as "Indian Summerw in September or early 

October. Often the first heavy winter atom occurs during late September 

or early October. These early storms often result from the formation 

of a cold low aloft. In some years the trough aloft may shift from a 

normal north-south orientation to north east-southwest which may allow 

waves systems to move into the area from the southwest. 

If a closed low aloft occurs in conjunction with surface frontal 

systcma the weather pattem may be much larger than normal and the pre¬ 

cipitation over the area much more intense than normal. One feature of 

the precipitation distribution during such átomo is that a ratio of 

low elevation precipitation to that at higher elevation is much greater 

than usual. The occurrence of cold lows aloft tends to decrease as 

winter a do roa che a and the weather patterns associated with frontal 

systems are mors normal. 

**• Weber Canyon Winds. This weather phenomenon is of importance to all 

seasons. The Weber Canyon serves as an air drainage channel from some 

6,000 square miles starting initially at seven to eight thousand feet 



•bove sea level. These canyon winds are the result of air drainage from 

the large basin and/or results from the circulation pattern of the 

synoptic situation. In some cases extremely strong easterly winds are 

observed in the area of Hill Air Force Base which are induced by very 

strong pressure gradients and air flow may be observed over the entire 

Wasatch Range rather than only through the canyons. Rules for forecasting 

these unusual winds are listed in Section IV, Empericnl Forecasting Rules. 
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SECTION III 

CLIMATIC AIDS 

A. Cinerai Cilia ta. 

The climate of the HiU AFB area ie aewi-erld continental, with four 

well defined seasons. The sueawre are charecterited by hot dry weather. 

Hcwever, low humidity makes these high temperatures more bearable than in 

more humid regions. Wintere are cold, but usually not severe. 

The climate of the area is determined by the distance from the equator, 

its elevation above aea level, the location with respect to the average 

storm paths and its distance from principle moisture sources, mainly the 

Pacific Ocean and the Oulf of Mexico. In addition, the mountain ranges 

over the western United States haws a narked influence on tho climate. 

The Greet Seit Leke, which never free sea over, tends to moderate the 

temperatures of cold winds blowing from the west and ndrthwest. 

Tha annual preoipitetisn at the station averages I8.S0 inches with 

the largest monthly totals occurring in the winter and early snrinr months. 

Precipitation in the eras of Hill AFB varies trm near 5 inches per year 

over the Greet Salt Lake Ihssrt to near 60 laebes par yssr ovar the high 

mounteiae near Salt Lake City, Utah. 

B. Climatic Aidsir 

1. Temperatura. 

A graph of the mean daily maxlwn, naan daily minimum and mean 
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daily temperatures by months is shown in ?i¿-are III-l. Extreme 

maximum and minimum temperatures recorded for each month are also 

shown. 

2. Free ipitat ion. 

Figure III-2, Mean Monthly and Record Monthly Precipitation, 

shows the variation in Monthly mean precipitation and maximum and 

minimum observed precipitation amounts for each month. The mean monthly 

values given on the graph are newly computed values based on approx¬ 

imately 25 years of data. The mean number of days with measurable 

precipitation data shown on the graph points out that the highest number 

of days with measurable precipitation occurs during the winter and 

early spring months. 

3» Snowfall and Snow-depth. 

The meap monthly snowfall and snowdepth values are given by 

the bar graphe on Figure III-3. Greatest amount of snowfall in one 

day has been over 10 inches while the greatest depth on the ground 

has exceeded 37 inches. Figure III-3a depicts percentage frequency 

by month. 

4. Thunderstorm Occurrence. 

Figures III-4 and III-4a incorporate several statistical 

data on thunderstorms, wind gusts and hail occurrence. The time of 

occurrence of the first thunderstorm each day (after 0800 1ST) has 

been used to develop the graph. Most graphs of this type are based 

on the occurrence of thunderstorms by hours rather than the time of 

occurrence of the first reported thunderstorms each day. It is 

believed that the first thunderstorm is the most laffortant one from 

an operational viewpoint. 
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5. Wind. 

The annual wind rose for Hill AfB, Utah, is shown in Figure 

III-5. The high percentage of winds from the east reflect the influence 

of Weber Canyon winds on the base. However, adverse weather conditions 

occur with the highest frequency with wind directions of southerly or 

northerly. Figures III-5a thru f are wind roses, by month for speeds less 

than 11 knots and equal to or greater than 11 knots. 

6. Flying Weather. 

a. The following data indicates that Hill AFB is IFR approximately 

15$ of the time during the "poorest weather months", and below minimums only 

k% of the same period. 

Percentage Frequency of Occurrence 

Criteria: 200 ft vs ^ l/¿ miles 

Dec 95.2$ 
Jan 96.8 
Feb 97.7 

Total Observations 19,312 

19,272 
17,291 

Criteria: ^.“1500 ft vs > 3 miles 

Dec 82.2$ 
Jan 84.6 
Fsb 89.2 

Total Observations 19,312 
19,272 
17,291 
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Th« longest and nost significant periodö of balo*# nünimiunr une. 

balow VPR respectively, occur only during Dec, Jan and Feb. The pre- 

P0B<**raJttC* these low ceilings and/or obstructions tc vision are caused 

by falling snow or fog, or a coabiaatlon. 

Intelligent use of Persistence Probability Tables will provide 

guidance in forecasting the duration of the above categories. 
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Fig. Ill-4a Number of Thunderstorms during August and September by 

Hours of Occurrence. 
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HILL AIR FORCE BASE, UTAH 

WIND ROSE 

(PERCENTAGE FREQUENCY OF WIND DIRECTION & ALL SPEEDS) 

N 

NNW NNE 

Total Number of Observations: 224,172 

Fig. III-5 All Months, All Hours 
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SURFACE WINDS 
HILL AFB, UTAH - Years 1j2-67 (All hours coabined) 

LESS THAN U KTS (63-11) 

Calm (17$ 1) 

EQUAL TO/GREATER THAN ¿L KTS (19-01) 

SCALE 

# MONTHS JAN 

SURFACE WINDS 

LESS THAN jUL KTS (64-Sl) 

Calm (13-Í1) 

EQUAL TO/GREATER THAN H KTS (2*41) 

Figur« III-5« J*n & F«b 
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SURFACE WINDS 
KILL AFBj UTAH - Y»ars i¿7-67 (All hours ccmfclned) 

LESS THAN U KTS i(ãM) 

Calm UO-OX) 

EQUAL TO/GREATER THAN ÍÍ KTS (21-01) 

SCALE 

MONTH*s_ Hak 

SURFACE WINDS 

LESS THAN 1L KTS 

Calm (&2V 

EOUAL TO/SREATER THAN IL KTS 

Figur« III-5b Mir k Apr 
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SURFACE WINDS 
HILL ATB, UTAH - Yaai-a ^7-67 (A11 hour« 

LESS THAN H KTS (ÉLÉZ) EQUAL TO/GREATER THAN (L KTS (Zl’ll) 

Calm (fijy) 

SCALE 

10 % 

ENE 

MONTH: 

SURFACE WINDS 
Yt.T« « 1.2-67 

LESS THAN H KTS <4£4Z) EQUAL TO/GREATER THAN Ü KTS (2¿-1l) 

Calm ( 7-11) 

Figur« III-5c May & June 



^vnr-MUt WINDS 
HJTJ. AFBj UTAH - Years hPmA’? tkn i_ 

. . -— 7 (An hn"~ “miMneil) 
LESS THAN lí KTS (¢4.31) — 

i±iX) Ea^ Greater than It kts (2L2V 

Cal« ( 7-01) 

scale 
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SURFACE WINDS 

l-ESS THAN il KTS (£44î) 
EOUAl TO/SREATER THAN ¿I KTS (¿¿-11) 

Calm ( 9-4¾) 
MONTH: £ £ pr~ 

SURFACE WINDS 
I®££sJil-66 

LESS THAN KTS (Mül) 
equal to/greater than Z/ kts (24-51) 

Calm (/0-71) 

Figure IIl-5e Sept Ä Oct 
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SURFACE WINDS 
Hli-L-Ailli--íaara 1,1-66 All hours _co irr i n^d ) 

LESS THAN ¿1 KTS (fiLiZ) EQUAL TO/GREATER THAN KTS {Zj-lD 

SURFACE WINDS 

LESS THAN ££ KTS EQUAL TO/GREATER THAN KTS Al) 

Calm AS^áX) Él month.- De ç. 

Figure Nov A Dec 
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1941-i 967 Inclusive 

Fig. III-6 Frequency of Flying Weather, Monthly and Annual, Hill AFB, Utah 

III-18 



SECTION IV 

LOCAL FORECAST STUDIES 

A - Operational Weather Requirements : Terminal Forecast (IAF) 

amendments and Local Terminal Met Watch Advisories are based and 

issued on Hill AFB operational weather criteria. 

CEILINGS AND/OR VISIBILITY 

3,000 ft 3 miles (4800 meters) . . Alternate not required. 

1,500 ft 3 miles (4800 meters) . . ViR Minimums. 

1,000 ft 2 miles (32OO meters) . . Alternate Minimums. 

TOO ft 2 miles (32OO meters) . . 1550th ATTW (Day) 

200 ft ¿ mile (O8OO meters)(RVR 24) . . Precision Approach 

Radar Mirlmums. 

B " Other Weather Requirements: Surface wind gusts 3OK or greater 

are criteria established by the base for the protection of parked 

aircraft and installed property. Thunderstorm activity in the local 

.lying area constitutes a possible hazard to airborne aircraft. 

Electrical discharge (within 3 NM of Hill AFB) presents a hazard to 

ground aircraft refueling operations and may be a source of 

to missile instrumentation at the Boeing Titan Missile Assembly 

Plant located in the West Area of Hill AFB. 
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C. objective Procedures 

1. General 

These procedures were first developed to forecast the occurrence 

of thunderstorms in the Hill AFB Local Flying Area (1955) and later ex¬ 

panded to predict the percentage probability of occurence at the field. 

Data is colloctad daily through the thunderstorm season, and evaluated for 

skill scores annually. An abbreviated outline for tne procedure is given 

in paragraph 2, below. A complete report on procedures was presented at the 

American Meteorological Jociety national meeting, in Logan, Utah, in June 

1958 by the author. 

2. bummer Thunderstorms 

a. The objective forecasting method for predicting thunderstorm 

activity in the area of and at Hill AFB, Utah, is described below. The 

technique is based on the studyj"Probability Forecasting of Summer Thunder¬ 

storm Occurrence at Hill AFB, Utah", as developed by Major Eugene L. Peck, 

A FREO. Modifications, as suggested by the Scientific Services Section of 



Air «feather Service, have been included in the graphs attached to this 

study, A copy of the original study by Major Peck is on file at Hill AFB, 

a. forecast Period - Twenty-four hour (120GZ - 12G0Z), forecasts 

for convective activity and for thunderstorm occurrence at Hill AFP, are 

prenared using data from the 1200Z radiosonde sounding. 

b. Forecast Procedures: Two parameters, the convective condensation 

level (CCL) and the maximum difference (Max Dif), defined below, are used 

for forecasting th- decree of convective activity expected in the Hill Ai?P 

area. The ijOO MB level wind speed and direction are used to determine the 

probability of' a thunderstorm occurrence at Hill AFB, 

(l) Step one - Radiosonde Analysis 

(a) '’or the purpose of this study the CCL is determined from 

the plotted sounding on the Skew-T diagram by averaging the dew point curve 

from the surface to 700 millibars using the equal area method and fo’lowing 

the mixing ratio lines from the point upward to the intersection with the 

free air temperature curve (Pig IV-1.). The point of intersection expressed 

in millibars, is the CCL. 

vb) i he Max Dif is determined by following upward from the 

CCx, point to tho hOO MB level along a line parallel to the moist adiabatic 

lines. The greatest temp difference, in degrees centigrade, between this 

projected line and the free air temperature curve is the Max Dif. (Pip, 

IV-1). This may occur anywhere between the CCL and ÇOO MB 



(2) Ltep Twc - Area Convective Activity forecast 

(a) The graph in Figure IV-2 is used to determine the 

ârea convect-ve activity forecast. This graph is based upon the results 

of a scatter diagram which appeared in the original study in which the 

^oliowing types of observed activity were plotted. 

T Thunderstorm reported at Kill AFB. 

X Cumulerainbus reported, no thunderstorm observed. 

<! Lightning observed, no T or X reported. 

V; Rainshower observed, no T, X or 4 reported. 

Ä Towering cumulus reported, no T, X, 4 or ^ reported. 

No convective activity of any type reported. 

(b) Figures IV-2 is entered with the CCL and Max Dif as 

coordinates. Five Zones of area convective activity are shown on the graph. 

If the point is located in Zone 1 considerable convective activity is fore¬ 

cast for the area. In Zone 2 and 3 less convectivity activity is to be ex- 

pectec. No convective activity is forecast if the point falls in Zone 4 

while only rainshowers without thunderstorms are forecast for the RW Zone. 

(3) »ten taree - Probability Forecast 

If tne area forecast chart indicates Zone 1, 2, or 3 addi¬ 

tional charts are used to determine the probability of a thunderstorm coord- 

inates for the five wind charts. (Figures IV-3A, IV-3B, IV-4A, IV-43 and 

n'-5). The chart used depends upon the zone determined from the area foreca 

chart and the particular month. (June - July or Aug - Cep) Probabilities 

— T r i 
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of thunderstorm occurrence at the field. 

(^) otep four - Time of Thunderstorm Occurrence 

To this date no satisfactory objective technique for 

forecasting the time of occurrence of thunderstorms at the field has 

been developed. 

c. Objective forecast techniques are not designed to eliminate 

the need for forecasters, but rather to serve as a time saver and as a 

help in having past experience available in a compact and easily read¬ 

able form. Although the skill of the procedure outlined above has been 

fairly good, there are many cases which are not correctly predicted. 

Most of the cases which are incorrectly forecast are associated with an 

abrupt change in airmass during the forecast period. An experienced 

forecaster should be able to temper the objective forecast in the light 

of expected airmass change. Verification statistics for thunderstorms 

within 20 nautical miles of the station are included. 

PECK THUNDERSTORM STUDY 

April 1971 thru October IQJl 

FORECAST 

OBSERVED 

Yes No Total 

Yes 
-äi-H 11 46 

No 

otal 

14 146 160 

49 I57 

— 

206 

Percent yes fest Correct 71.4¾ 

Percent no fest correct 93.0¾ 

Total percent fest correct 07,3¾ 

Heidke skill score _0.6c 
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April 1970 thru October lojn 

FORECAST 

OBSERVED 
íes 

No 

Total 

Yes 

J2. 

132 

No 

12 

Total 

77 

144 

i ( 209 

Berc.« yo» fct corroot Total p,rctnt fc,t corrfct 

Percont no fest corroo» aw* Hoidk* Skm Scot. 0,gl 

April 1969 thru Ootober IQ^Q 

FORECAST 

OBSERVED 
Yes 

No 

Yes 

-iL 

-Í2. 

36 

No 

18 

160 

Total 

-21 

m. 
Total 

Percent yes fest correct 47.2¾ 

Percent no feet correct 90.0¾ 

178 J 214 

Total percent fest correct 82.7¾ 

Heidke Skill Score 0.41 



ObjectiveJ’i'oc«)!!» for Foreeeetln* -Cenyon Winds 

Hill *FB, Uteh 

Major Eugene 1. Peck, APRES, end Captain Art, Chrt.t.nsan, USAF 

IHTRODXTION 

Hill Air Force Base 1, situated immediately west of the Wasatch Front in 

Northern Utah near the mouth of Weber Canyon. The Weber River cany or. i, th, 

lowest drainage outlet for a large and fairly high elevation basin to the east 

of the Wasatch Front. With favorable conditions for radltional cooling, the 

air from the basin funnel. d«n th. rather steep and tmrrow Weber Canyon and 

frequently remit, in gusty wind, at Hill AFB of 20 knots or greater. When 

th. synop tic pressure syst« i. properly orientated th. gr.di.nt wir.-!, streng«,, 

in th. easterly drainage wind, and gust, of 30 knot, or grs.ter are not unccmon 

These gusty wind, are locally referred to a. -canyon winds-. 

Local studies on th. -canyon wind- problem have been subjective and primarily 

a description of th. synoptic weather associated with th. strong gusty winds. 

Mdy (1957) attempted to correlate the maxlmu, wirrt .peed observed at Hill AFB 

with pressure difference, for various stations in the area but reported 

essentially negative remits. Th. basic data available for th. development of 

an objective forecast technique are somewhat limited but it was believed that 

« graphical an.iyei, of th. oat. might produce a forecaat method that would be 

of value. The atudy should also serve as a basis for a more comprehensive 

stiidy. 



BASIC DATA 

The maxur.em t-ur.ts of the easterly canyon winds usually occur during the 

morning hours from nidnight to noon. The dependent psr^ter for the study 

wss chosen as the n^xi*™ gust reported on the observations fo™ (WEAfi los) 

for the hill AFB weather station, duri^ the twelve-hour period ending at noon 

Gusty winds caused In part or all by the dr.in.ge f™ the Weber Canyon occu- 

“lth eeSUrly Wlnd dlreCUOnS’ «»0« “1th wind dii*ection of SSE are the 

""I1 °f Str0nf PreS"re frSdle"tS approaching troughs or fronts 

end are not the .suit of drainage wind conditions. Only „axi™ gusts 

With, wtnd directions of NNE thr»sgh SE „ere ccnside.d. If „0 ^^3 fron 

these direction, were recorded during** twelve-hour period the^lue of 

zero was used for the m»!™ gu,t. Gusty wind, st Hill AFB occur the year 

around but „any of the winds with easterlydrectton. during the suss»er 

months are associated with convective activity. To avoid the possible 

difficulty in using del. where the gustines. night be the .suit of connective 

activity, only records from Septent.r through Mey wens used In the Initial 

study. Forecast, of the maximum gustiness for th, follow!,* morn!,* are 

issued in the evening and therefor, data used in the procedure we. based 

on the 1700M synoptic time, tinoer air Hot«, 
PP r alr data were from the Seit ^ake City, 

Utah, radiosonde station Th» «.a . 
• e original devexopment was based on the 1953 . 

1959 and 1959 - I960 seasons. 

factors Relating to Dralnafle Wind« 

Radiational cooling during the 

of strong drainage winds. The 

night is the primary 

total cloud cover as 

factor for the development 

reported at Hill ¿fb was 
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% 

selected as a parameter to represent the magnitude of the radia* ^onal cooling. 

The cloud cover at ?300M was used In place pf the 1700M cover sir.ce convective 

clouds normally dissipate shortly after dark and a total cloud cov, r at 1700M 

including this type of cloud might not be representative of the cloud cover 

during most of the night. (In operational use the expected cloud cover at 

23OOM would have to be forecast.) 

Additional Parameters 

Several other parameters were investigated. For the pressure gradient the 

850 millibar height difference between Pocatello, Idaho (PIH) and Hill AFB, 

Utah (HIF) was found to be the best single index that was correlated with the 

gusty winds. The upper air wind speed and direction should have some effect 

on the strength of the surface wind especially the winds et the lowr levels 

which are near the elevation of the drainage basin. To account for this 

effect the wind speed and direction of the 8,000 foot level were used. Para¬ 

meters representing air masa stabilitymd the isallobaric gradient were also 

tested. 

GRAPHICAL RELATIONSHIPS 

Simple graphical correlations of the independent parameters with the maximum 

gusts failed to shew significance. A plotting of the PIH-HIF 850 miliiaar 

height differences and the 2300M cloud cover (^ig 7V-6)'tended to segregate 

the maximum gust values. Thia graph was civided into five sections with the 

IV-1Ó 



selection of the boundaries based on the plotted data and subjective considera¬ 

tion of the inter-relationships, of the dependent and independent variables. 

Section A was drawn to include those cases where the 850 millibar height 

differnece (plus ?0 feet or greater) indicated that the pressure gradient was 

in the right dinction and magnitude for strong easterly w inds. Excluded frcm 

this section were those cases with a favorable pressure gradient but witr a 

relatively large cloud cover. Over half of the maxiaum gusts in Section A, 

for the development data, exceeded 20 knots. As a further atep to separate 

the strongest gusts in Section A from the lighter gusts, upper air data were 

used. (¾ TV-7) la a plotting of the wind direction with wind speed of the 

5,000 foot level. (Plotted data are points for the I960 - I96I test period.) 

Lines representing maximum gusts for each 5-knot interval from 20 to 35 knots 

as detemired fron the development data have bear drawn. The analysis shows 

that the maximum gusts recorded a« related to the upper air wind direction 

with the strongest gusts occuring Aen the upper air direction is fron the 

east. 

The stability of the aimvaea should have some effect on the amount of 

gustiness expected. The difference in the equivalent potential temperatures 

of the 700 and 850 mi'libar levels was used as an index for the airmass 

stability. When the air mass was stable (plus 1.0 deg C or greater) a cor¬ 

rection of plus five knots improved the forecast wind speed accuracy. Trial 

investigation using computed isaxlobaric gradient (from the three—hour pressure 

tendency differences ùetween KPIh and KKIF and dock Springs, Wyoming(KRaS ), and 

KHIr) gave no additional improvement. 

not reproducible 
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Section B, F1C TV-é, was selected to Include those ceses «here the pressure 

trsdient v.s fetrly «esk (minus » to plus 10 feet difference) end «Uh clear 

or scattered sky cover. * wind chsrt (fig TV-8) siller to that prepen-d for 

Section * was developed. The Isollnes of «„law gust, for this chert «.re 

similar to those for Section A but the indicated maucimum gust, «ere less. 

Thi eirmass steblilty end iselloberlc gradient Indices «ere not found to mase 

any improvement for Section B date. Section C of Fig IÏ-6 .re those points 

»here the cloud cover «es smell but «her. the pressure gredient «.. negative. 

Use of upper air data shoved no Improvement in foraoast sccurecy but gustiness 

of over 20 knots generslly occurred Wien the eirmass «.» very steble (differ¬ 

ence in équivalent potential teegrarature plus 2.0» C or greater). When the 

alneass is very stable and the pressure Irradient is opposite to easterly 

»Ind development it is assumed that a vary aballo« layer of relatlv.ly cold 

air is foneed «hlch draina dean the canyon and ant osar the air baaa under 

westerly flo« above. Th. lustiness that aould be e.pecUd u »oh cases i, 

limited, for the d.v.iof-ent data the guatlnaaa au usually observed between 

Î0 snd 25 knot, under these condition, and did not oxoaad V knots. (One esse 

during the test data for I960 - 1*1 hU a guat of 33 knot.). Th. rauinlng 

two sections D snd 1 «era drawn to includa thou os». Aere the cloudiness 

did not indict, affective rmdlstlocl cooling. I. th. <d Section 0 

data th. pressure gradient ». poaitlva. Several of th. point, in Section D 

hsd maximum gust, great.r than 20 knot.. Thau cm. Mr. found to be 

associated with at least on. of th. follortng tu fertor., (1) Th, 850 mllllber 

height difference betaean ¡S3 and HIT ». 100 ft or greater or (2) th. wind 

at 8,000 or 10.000 feet ... from an »steriy direction end over 10 knots. If 

both of the above conditions »re met, th. aulas» pat for the following 
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w 

■orning ?„.ter „„ J0 knotj Ko 

gradient and cloudir*** # «««Ut* pre asure 
loudlneaa, no gusta above ?0 knota wa.in k. 

caaas fain g „ ^ Knot> expected for the caaes falling in Section I. 

TEST DATA 

Aa an indication of the aff****««... 

frcm tl, „ “ "“ln* Flg ^ «PT.t. ti» „„inun 

" h h* Ugh*r T*bl* 1 * ‘^»1- ^ U» of 

Ch SeCU°n "h «un.. for th. t>0 
...son. UMd 1„ th. d.y.l0WBt ^ ^ ior one u>t wr_ 

TABU I 

Section and 
Period 

Total 
Jf° of Cmamm 

A Davelopaent 
Teat 

B Development 
Teat 

C Development 
Teat 

D D*^*lopment 
Teat 

ï Developaient 
Teat 

Obaerved 
foximn Ouata 

* ^ 

abMmd 
Oort, ted*» Oun, 

80 
70 

101 
ii3 

72 
31 

99 
62 

185 
63 

£l_ 
eea 

37 
3k 

67 
16 

So 
21 

66 
S3 

172 
69 

k6 
k9 

66 
U2 

69 
66 

69 
6$ 

93 
9$ 

jboee ?9 Knoi. 

k3 
36 

3k 
2$ 

22 
10 

u 
9 

13 
3 

Ä 
51 

3it 
58 

31 
32 

11 
15 

7 
5 

10 
18 

“0U' »5e-55 un\u 

13 
26 

2 
2 

0 
3 

3 
6 

0 
0 
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The additional usa of the wind charts and othir corrections Indicated for Section 

A, C und D should further Improve the fortcast of maximum gustiness. Because 

of the limited data in the preliminary study no attempt las teen made to 

objectively evaluate the usefulness of these additional parameters. The data 

plotted or. Fi" IV-7 f TV-8 are those observed for Section A and B during the 

I960 and 1961 test year when the procedure was in actual use at the Hill A-B 

Weather Station. The test data during this period as shown on the wind chart 

for Section A (Fic IV-7) shows higher values for NNE 8,000 foot winds than 

indicated by the isolines. The occurrence of strong NNE winds is not too 

common and nons occurred during the development period. The original isolines 

on Pig iv-7 should te corrected to eccount for the higher maximum gusts with 

MNE wind directions et the 8,000 foot level. The feet that Hill AFB is south 

.. well .s west of the mouth of Weber C.nyon .eke. it .ppe.r logical to expect 

that high gusts would else be observed with NNE wind diiwction ee well as with 

NE or easterly winds. 

Use of Procedure Purity 3mr—r ^q-( 

Th. d.u for U» ptrtod 1J60 mi. ua.d to .at u>. forac.st t«1u, 

of th. procedor. dono* th. .OM.r .onth., Th. foracaat. for thia period 

verified felrl/ -11 for the o.M. »here .iron. |Oete nr. predicted but fell 

dom on verlflc.tlon for th. o.M. «he.-. 1... than 30 knot, (uetln.a. „„ 

forecast. Th. * served v.rlfloetlon ... ln knpl.« »1th th. originel reason- 

ing vhy th. d.t. ahould be UnlUd to the SMpten.rJk, eeeeon. The procedure 

«•y be used during th. sunnr .onth. If It 1. McogniMd that atrong gu.t. 



windf. may also occur when only light guste are indicated due to other causa¬ 

tive factors. 

Reference 

lady, c..-.rd, Juno 1'^?. ianycn ..1 nds at Hill A?B, Unpublished. 

Master Mepree Therms, ln:vcrsity of Utah. 

00^C 
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INÔ'iRUCTIGNS TO THE DUTY FGKE.CA3TER: 

1. Data Collection! Upon receipt of the OOOOZ KGLv/ RAOB, extract anu 
compute the following parameters, and record them in the appropriate data 
blocks in the Canyon Wind Study folder: 

a. 850 mb height for KPIH (interpolate). 

b. 850 mb height for KSLC. 

c. 8000 ft MSL wind speed and direction over KSLC. 

d. Forecast cloud cover, in tenths, over KHIF at 2J00L. 

e. Compute tne KSLC Equivalent Potential Temperature (EPT) Uifference- 
(700 mb minus 850 mb). Affix the correct algebraic sign. 

¿. Canyon bind Forecast: To obtain an objective canyon drainage wind forecast 
for KHIF from this study proceed as follows: 

Enter the Fig 1 diagram, with the OOOOZ 850 mb height difference between KPIH 
and KSLC along the aosissa, and the forecast cloud cover at KHIF along the 
ordinate. Select the appropriate block, A thru E, and extract the objective 
forecast guidance as outlinea below. 

3ECTIGK A: Excellent Probability. Forecast canyon drainage winds to exceed 
¿0K. Enter Section A Wind Chart with the KSLC 8000 ft MSL Wind and obtaiji 
the maximum gust value. If the air mass is stable e.g. (EPT =1 f0.5 deg o 
or greater) add 5 knots to the above wind speed. If the air mass is unstable 
(EPT = -2.0 deg C or less, subtract 5 knots. 

SECTION' 13: Moderate Probability. Enter Section D Wind Chart with the KSLC 
8000 ft MSL Wind, ana obtain the maximum gust value. 

SECTION C: Low Probability. Forecast no canyon drainage winds to exceed 2GK. 
EXCEPTION - If the air mass is very stable e.g., (EPT * +2.0 deg C or greater, 
then forecast speeds of 20 to 25k, but not over 30k. 

SECTION D: Low Probability. Forecast no canyon drainage winds in excess of 
20k. EXCEPTION - If the KilKo - KSLC height difference is 100 ft or greater, 
and the 8000 ft ¡CL Wind over KSLC is greater than 10k, and has an easterly 
component, forecast canyon drainage winds 30k or greater. 

SECTION E: Very Low Probability: Forecast no canyon drainage winas in exceso 

of 20k. 

KOTE: All of the above forecasts are for canyon drainage winds to occur the 
next morning between 0000-120GL ana for the directions of NNE through SE only. 
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VERIFICATION OF PECK CANYOft 'ÆND STUDY 

November 1970 thru March 1971 for canyon drainage winds fc; 20K 

FORECAST 

YES NO_TOTAL 

YES 41 15 5Ó 

NO 10 80 90 

TOTAL 51 95 146 

Percent Yes Fest Correct SO.Ufl 

Percent No Fest Correct 

Total Percent Pest Correct 82»9fr 

0.6U Heldfce Skill Score 



D. EMPIRICAL FORECAST RULES 

!• Forecasting Snow vs Rain 

When the 700 MB temperature Is forecast to be "70 

or colder, and the meter contour is progged to 

lie south and east of KHIF, any precipitation reaching 

the surface will be snow. 
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E« Special Studl»«, 

A list of references is fiven below of ertlolee (published or unpublished) 

whioh have been prepared on weather subjects for northern Uttf*. Coplee of 

ell articles ere available at either the Hill AYB Weather Station or at the 

Weather Bureau Airport Station in Salt Lake Citr, Ut* «id na/ be obtained 

on -loan fro« the research forecaster. Hr. Phillip «nu— jr# 

1. Frontal and Pressure Sjrst«M 

a. Forecaeting the Fomatlon of Ont-eff Lows orar the Western 
Plateen, P. Willisee, Jr., WB Meneeeript, SLC, Utah, Mv 196? 

i 

c. An Expsrisent in the Uee ef "Perfees* Prognoatic Chart, P. 
Wllllaaa. Jr.. MIR. Jamm 



2. Winds and Turbulence 

a. Wasatch Wind* of Northwest Utah, P. Williame, Jr., Weatherwiee, 
Dec 1952. 

b. Air flow of a Mountain Barrier, DeVer Colson, Trans, Amer. 
Geophysical Union, Vol 30> No. 6, Dec 19^9» 

c. Canyon Winds at Hill AFB. Utah, R.L. Eddy, U of Utah Meteorology 
Dept, Tech Report No. 1. 

d. Strong Winds of May 15-1?, 1952, Author Unknown, on file at Hill 
AFB, only. 

e. Objective Procedure for Forecasting Canyon Winds, Hill AFB, Utah. 
NbJ. E.E. Peck and Capt A.M. Christensen, Unpublished, Hill AFB, 
July 1961. 

3. Fog and Air Pollution 

a. An objective Method for Forecasting Radiation Fog at Salt lake 
City Airport, Utah, M.G. Lloyd, Feb 1955» WB Manuscript. 

b. Atmospheric Conditions in Salt Lake Valley Regarding Fog and Smoke 
A.H. Thiessen, Journal of Assn, of Eng. Societies, Vol L I, No. 6» 
1913. 

c. Additional Findings of Fact in Smoke Trailer's Path, J.C. Alter. 
Mines and Methods, Vol IV, No. 7» March 1913* 

d. Following the Smoke Trails, J.C. Alter, Mines and Methods, 
Vol IV, No. 6, Feb 1913* 

e. Who Taught Salt Lake City to Smoke, J.C. Alter, Mines and 
Methods, Vol IV, No. 5» 1913* 

f. A review of the Air Pollution Situation in Salt Lake Valley Utah, 
D.M. Keagy, and J.M. Leavitt, U.S. Dept of Health, Education and 
Welfare, R.A. Taft, Sanitary Eng. Center, Cincinnati Ohio, Aug 1959* 

g. Fog in the Vicintiy of Salt Lake Valley, Peb 1-11,1954 (discussion 
of Weather System) Unpublished (Copy at Hill AFB only) MaJ A.H. 
Thompson. 

h. Formation of Fog and Low Stratus, Hill AFB, Utah, MaJ A.H. Thompson, 
Unpublished (Copy at Hill AFB, only). 

i. Detachment Air Pollution File per AWS directives. 
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k. Clouds and Precipitation 

a. Terrain Influences on Precipitation in the Intermountain West as 

Related to Synoptic Systems, P. Williams, Jr, ana E. L. Peck, 

Journal of Applied Meteorology, Vol 1, No. 3, Sept 1962. 

b. A Study of Wet and Dry Thunderstorms in the Intermountain Region 

During tne Summer of 1961, P. Mallory, USWB, Salt Lake City, Utah, 

Peb 1962, unpublished (Presented at Portland Fire Weather Confer¬ 

ence, Feb 1962.) 

o. Severe Hailstorm at Salt Lake City, Utah, Aug 19 1945, G. K. 
Greening, USWB, unpublished. 

d. Reliability of Precipitation Measurements as Related to Exposure, 
M. J. Brown and E. L. Peck, Journal of Applied Meteorology, /ol 1, 

No 2, June 1962. 

e. Normal Precipitation in Utah, J. C. Alter, MnR, Sept 1919. 

f. An Approach to the Development of Isohyetal Maps for Mountainous 

Areas, E. L. Peck, and M. J. Brown, Journal of Geophysical 
Research, Feb 1962. 

g. Fore casting Summer Shower Activity at Salt Lake City, Utah, P. 

Williams, Jr., USWB Manuscript. 

h. Forecasting Frontal Precipitation at Salt Lake City, Utah, During 
March and April, P. Williams, Jr., USWB Manuscript. 

i. Fcre;asting Rain or Snow at Salt Lake City, Utah, P. Williams, Jr., 
UsVB Manuscript. 

An Objective Metnod of Forecasting Sumer Precipitation at Sait 
Lake City, Utah, P. Williams, Jr., MAR, Aug 1950. 

k. An Illustration of Cumulus Forming Over the Oquirrh Range, 

14 Jul 1954 (Discussion of Weather System) MaJ A. H. Thompson, 

Unpubli.sned (Copy at Hill AFB only). 

l. Probability Forecasting of Summer Thunderstorms Occurrence at 
H.i.11 AFB, Utah, E. L. Peck, Unpublished (Presented at National 

Meeting AMS, Logan, Utah, June 1958). 
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5. Temperature 

• • An Objective Method of Forecasting Kajtlmaa Tenperature at Salt 
Lake City, P. VíHUbs, Jr., BulletU AW, April 1958. 

b. Preliminary Resulte of a Ml cro-*et»orolofleel Study at Salt 
Lake City, Including a Coaparlaon of Several Methode of Measur¬ 
ing Alr-Soll Interface Temperatura, Wayne Harrell and Arlo 
Richardson, MWR, Vol 88, Vo 8, Aag 1900, 

c. Ground Uyor Tempo rature Inversions la an Interior Valley and 
C*cA0n’ R’ Diok*°n» D*?* Meteorology, u. of Utah. 30 Aug 

6. Climate 

a. Review erf Hydro-Cllmatologloal MoWerk for State of Utah, E. L. 
Peck and M. J. Brown, Hydrology SuboMLttaa, Pacifie Southwest 
Inter-Agency Committee, ktg 1?, IpéO, 

b. Maximum Snow Loada aloiç the 
Mountains of Utah. P. Ml 11 1ms, J*., 
of Applied Meteorology, fol 1, lo 1, 

of the Wasatch 
M. J. Brown, Journal 

196?. 
c. Climate of the States, Utah, USNB, Fish I960. 

d’ DllU* 0«WM»tlwe Bata, 1962, Salt 
Lake City, Utah. U8MB. 

NOT REPRODUCIBLE 

» 
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