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SUMMARY OF REPORT/PUBLICATION
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Principal Consultant: Dr., Do Sup Chung

SUMMARY STATEMENT

Kansas State University was asked by USAID/Washington to provide a
tour of grain storage facilities, especially those of metal construction,
for Entente Fund storage officials.

There appeared to be a question as to whether metal storage structures
would be suitable for grain storage under climatic conditions in Entente
Fund countries. Condensation due to day-night fluctuation in temperature
was a primary concern,

Fundamental principles involved in condensation and the potential #»>r
its being a problem in grain storage under Entente Fund country conditions
were discussed at Kansas State University prior to visiting actual storage
facilities. It was pointed out that although day-night temperature
fluctuations are great, condensation should not be a serious problem because
of the generally low relative humidity of the area,

Metal and other types of storage facilities were visited on a four=
day tour of areas in western Kansas and Texas where comparable climatic
conditions exist.
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TOUR OF SOME U.S., GRAIN STORAGE FACILITIES
FOR ENTENTE FUND OFFICIALS
Introduction

The Food and Feed Grain Institute, Kansas State University, was
requested by USAID/Washington, D.C., to host the Entente Fﬁnd Officials
from Niger, Upper Volta and Ivory Coast in West Africa, who were interested
in knowing mo.e about grain storage practices and facilities, especially
metal storage facilities for bagged grains under climatic conditions
similar to theirs.

The Entente Fund Officials we hosted were:

Mr, Ganoua Sillemane
Director, National Office of Food Products, Niger

Mr., Idrissa Thiombiano
Director, National Office of Cereals, Upper Volta

Mr, Jacques Gurgand
Technical Advisor, Agronomist, Entente Council, Ivory Coast

Accompanying these officials was Miss Sara Jane Littlefield, USAID
Central West African Regional Development Officer, who is stationed in
Niamey, Nige-.

The original itinerary prepared for the visiting group had to be
altered because of a one-day late arrival in Manhattan, Kansas. The
revised itinerary is appended to the report. As seen in the itinerary,
one-half day was scheduled for crientation on grain storage practices
and facilities and for discussing grain storage problems experienced in
West Africa with Food and Feed Grain Institute staff members prior to

on-site visits to metal storage facilities for bagged grains.
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Orientation and Discussion at KSU

Staff members who were involved in orientation and discussion were
Dr. Harry B. Pfost, Dr. Do Sup Chung and Mr., John R. Pedersen. Incidentally,
Dr. Pfost was one of the reviewers for the proposal made by Mr, F. W. Pieschl,
AID Consultant, on prefabricated metal buildings for tle Enteate Grain
Stabilization program.

During orientation and discussion, the visiting group was briefed
by staff members on fundamentals of grain storage, structural aspects of
grain storage, and grain storage practices. In addition, curricula of
the Department of Grain Science and Industry and activities of the Food
and Feed Grain Institute, especially contract AID/csd-1588 Technical
Assistance in Food Grain Drying, Storage, Handling and Transportﬁtion,
were explained, They were very much interested in the Grain Sto?age and
Marketing Short Course offered at Kansas State University under contract
AID/csd-1588 and expressed their desire to send personnel for this type
of training in the future,

The climatological data near the metal storage buildings for bagged
grains to be visited (Wichita and Dodge City, Kansas, and Amarillo, Texas)
and other reference materials were distributed to the vigiting group, and
we discussed the problems associated with grain handling and storage
facilities and practices in West Africa. They were very much coucerned
with condensation problems that may occur in a metal storage building
due to a large day and night temperature differential experienced in
West Africa. We informed them that nc serious problem on condensation
of water vapor would exist in a metal storage building under normal
climatic couditions in West Africa such rhat grain stored would be

adversely affected.



Discussion of Potential for Condensation

Although day and night air temperature difference ig great, conden-
sation problems are not likely to exist because of the low relative
humidity of air in the West African region (normal relative humidity:
below 10%). To illustrate this point, a psychrometric chart is appended
to the report., For example, air at 110°F and 10% R. H. would condense
at a temperature below 41.5°F (dew point), and the condensation temper-
ature of air at 100°F and 10% R. H. is 35°F (see psychrometric chart),

It can be expected that the relative humidity of air inside a metal
storage building would be higher than that of outside air because of some
moisture evaporation from grain, Note that the equilibrium relative
humidity for corn at 13% moisture, dry basis, at QOOF air temperature
is about 70%. Therefore, if the relative humidity of air surrounding
grain is below 70%, grain at 13% moisture will lose moisture. To illug-
trate this point, isotherm curves (relationships between equiiibrium
moisture content of grain and relative humidity of air at a given temper-
ature) for various grains are given in the figure appended. For example,
the equilibrium moisture content of grain éorghum at an air temperature
of 90°F and R. H. of 107 is 5%, dry basis, (see the figure). Therefore,
in general, the loss of moisture from grain during storage is expected
rather than the gain of moisture in a hot and dry climate. The increase
in relative humidity of air insid: a building would raise the dew point
of aiv, but the temperature of air inside a building during night time
would rarely reach dew point because of release of heat absorbed by grain
during day time under climatic conditions in West Africa.

However, in order to reduce the possibility of condensation, the

following aspects should be considered in metal storage buildings for

bagged grains:
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1. Adequate ventilation in a building,
2. Paint the building white,
3. Do not stack grain bags against the wall,

4, If the condensation problem stiil exists in a building, cove:
the grain pile with a plastic sheet, or put insulation (i.e.
2" thick fiber-glass) on the roof inside of the building. This
will create at least 20 F temperature differential between the
outside and inside air. Thus it would reduce drastically
coundensation problems.

Tour of Storage Facilities

On-site visits to metal buildings for bagged grains which are located

in areas with climatic conditions similar to those of West Africa had

been arranged for the visiting group. The locations and characteristics

of the facilities visited are (please refer to the itinerary and

climatological data appended):

1.

Halstead, Kansas, Dekalb Seed Co,

Prefabiricated steel (corrugated) warehouse 60' x 160' x 16°'.

Concrete floor, roof and walls insulated with 2" fiber-glass
and painted with white paint,

Four natural draft ventilators on the roof,

Type of grain stored: Wheat stored in brown paper bags (some
plastic reinforced bags).

Maximum capacity: 80,000 bags (50 lbs/bag).

Builder: Butler Manufacturing Co., U,S.A.

Cost: $70,000 including insulation (1970).

Expected life of building: 30 years (for insurance and tax purposes)
with a five-year effective paint life.

Remarks: The temperatgre differential between outside and inside
air iy at least 25 F. No problem of condensation throughout a year.

Ulysses, Kansas, Dekalb Seed Co.

Prefabricated steel (corrugated) warehouse 80' x 200' x 18',

Concrete floor, truck loading dock, only roof insulated with 2"
fiber-glass and painted with white paint.

Five natural draft ventilators on the roof.,

Type of grain stored: Grain sorghum in brown paper bags (gome
plastic reinforced),

Maximum storage capacity: 170,000 (50 lbs/bag).

Builder: Star Manufacturing Co., U.S.A.

Cost: Approximately $70,000 (1969).



Expected life of building: 30 years with a five-year effective
paint life,

Remarks: The temperature differential between the outside and
ingide air is at least 20 F. No problem of condensation
throughout the year.

3. Dumas, Texas, Dekalb Seed Co.

Prefabricated steel (corrugated) warehouse 100" x 300' x 22',

Concrete floor, no insulation on the roof and wall,

Eight natural draft ventilators on the voof,

Type of grain stored: Grain sorghum stored in brown paper bags
(some plastic reinforced),

Builder: Star Manufacturing Co,.,, U.S.A,

Expected life of building: 30 years with five-year effective paint
life,

Remarks: No problem of condensation throughout the year,

In addition to the above facilities, they observed the tile storage
building for bagged grains (80' x 240' x 18'), steel storage bins (100 T.)
and continuous dryers at Ulysses, Kansas, and commercial concrete upright
storage facility at FARMARCO, Hutchinson, Kansas. Also observed were
irrigation practices (flood'and sprinkler types) at the experiment farms
of Dekalb Seed Co., in Ulysses, Kansas, and Dumas, Texas.

At the end of the trip, the Entente Fund Officials expressed their
thanks to the University and USAID for assistance and guidance. They
also indicated that the trip was interesting and informative and they
learned a great deal.

In concluding the report, we, the Food and Feed Grain Institute,
Kansas State University, wish to express our sincere appreciation to the
Dekalb Seed Co. Personnel, especially to Mr., Wayne Smith, Halstead, Kansas;
Mr. Randy Moore, Ulysses, Kansas; and Mr, Darrel Reynolds for their

cooperation and assistance.



ITINERARY
FOR
the Entinte Fund Officials from Wes: Africa
Sponsored by U,S., Agency for International Development
Names: AMf. Ganoua Sillemane, Director, National Office of Food Products, Niger
Mr., Idrissa Thiombiano, Director, National Office of Cereals, Upper Volta
Mr. Jacques Gurgand, TechnicalAdvisor, Entente Council, Ivory Coast

Accompanied by Miss Sara Jane Littlefield, USAID, Central West African Regional
Development Officer

Date Time Location
May 11, 1972 6:32 p.m, Arrive Manhattan, Kansas, via FL 559.
Thursday '
May 12, 1972 8:00 a,m, - noon Visit Grain Science Dept., Kansas State
Friday University, Manhattan, Kansas,

Discuss the problems concerning
grain storage with the staff members,
Contact: Dr, Do Sup Chung
Phone: (913) 532-6161 or

(913) 532-5580

Lunch Break

2:00 pom, : Leave Manhattan for Hutchinson, Kansas

4:30 « 6:30 p.m, Visit FARMARCO, Inc., Hutchinson, Kansas
Contact: Dr. Wayne Henry
Phone: (316) 663-1571

May 13, 1972 8:00 a.m, Leave Hutchinson for Halstead, Kansas
Saturday

9:00 a,m, - 11:00 a.m, Visit Dekalb Seed Co., Halstead, Kansas,
for ohserving metal storage facilities
for bagged grains,

Contact: Mr. Wayne Smith
Phone: (316) 835-2687

11:00 a.m, o Ea route to Ulysses, Kansas.

4:00 = 6:00 pem, Visit Dekalb Seed Co., Ulysses, Kansas,
for observing metal and tile storage
facilities for bagged grains.

Contact: Mr. Randy Moore
Phone: (316) 356-1281
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Date

May 14, 1972
Sunday

May 15, 1972
Monday

May 16, 1972
Tuesday

Time

8:00 - 9:00 a,m,

9:00 - 12:00 noon

12:00 noon

Morning

Location

Open
En route to Dumas, Texas,

Visit Dekalb Seed Co.,, Dumas, Texas,
for observing metal storage facilities
for bagged grains,

Contact: Mr, Darrel Reynolds

Phone: (806) 935-5623

Enroute to Amarillo, Texas.

Leave Amarillo, Texas, for Washington,
D.C., via Dallas, Texas.

NOTE: Dr. Do Sup Chung, Food and Feed Grain Institute, and Mr. Mehdi Adloumni,
Interpreter, will accompany them for the field trip (by State vehicle).
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NARRATIVE CLIMATOLOGICAL SUMMARY

Wichita lles in the path of alternate masses of
warm, moist air moving northward from the Gulf
¢f Mexico and cold, dry air moving southward
from the Polar Regions. Consequently, weather
in this area is subject to frequent and often
abrupt changes. Summer months are usually
warm and occasionally the term "hot" 18 a
better description. Winters are usually mild,
The temperature extremes for the period of
weather records at Wichita are 114° on August 12,
1936, and -22° on February 12, 1899. On the
average, temperatures of 90° or above occur
on 60 to 65 days per year, while readings of
zero or lower occur on about two days per
year,

Wichita has an elevation of a little more than
1,300 feet above sea level. This elevation is
conducive to a greater night and day temperature
range than would be expected at lower altitudes.
The surrounding terrain is of a gentle, sloping
character with no large bodies of water which
affect the climatic conditions in the vicinity.
The average freeze-free period has a duration
of about six and one-half months, extending
irom mid-April to late October.

It 1s of significance to agriculture that a large
portion of the precipitation falls during the growing
season. Thesix months, AprilthroughSeptember,
account for about 70 percent of the annual pre-
cipitation. The highest monthly averages are in
the spring and summer while january is usually
the driest month. The wettest year of record was
1951 with 50.48 inches. The driest year was 1966
with 12.15 inches; however, the driest 12-month
period was May 1966, through April 1967, with
only 10,25 inches. Thunderstorms occuronabout
56 days per year with the greatest frequency
during spring and early summer. Hail accompany-
ing thunderstorms 18 not uncommon; however,
hail damage 18 infrequent.

Brief flooding occasionally results from very
heavy thunderstorm rainfall; but, with the com-
pletion of the Wichita-Valley Center Flood Control

Project Works, in 1959, Wichita 18 now protected
against floods from the Arkanaas River, Little
Arkansas River, Cowskin Creek, Chisholm
Creeks, and the Big Slough. This project, a
gseries of floodways and diversion canals, was
designed to protect againust fleods up to the
75-100 year frequency class. No flooding from
rlr:)%jsor streams has occurred since October 2,

Snow 1s light, averaging about 15 inches per year,
The heaviest amounts of snow occurinthe menths
of December through March. January hss the
highest monthly average; however, the greatest
monthly fall on record was 20,5 inches in February
1913, and hecviest 24-hour fall was 13.5 inches
on March 15 - 16, 1970,

The prevailing wind direction is southerlyandthe
average velocity compares withother midwestern
areas. The windiest months of the year are
March and April with averages of 14.8 miles
per hour for both months. July has the least
wind with an average of 11.3 m.p.h. while the
annual average is 12,8 m.p.h. There is often
a marked variation in wind velocity through
the day, increasing during the warmest hours
of the afternoon and diminishing during the
nighttime hours, Strong northerly winds often
follow the passage of the occasionally severe
cold front. characteristic of Great Plains weather.
On rare occasions during the summer, strong,
hot, dry southwesterly winds do considerable
damage to growing c-ops in just a few hours.
The fastest wind ever recorded was 100 m.p.h.,
from the north, during a passing squall. Tornadoes
have been observed in the vicinity oz occasions.

Flylng weather conditions aregenerally favorable
for operation of light airplanes with the visibility
7 miles or more and the celling 1,000 feet or
higher 95 percent of the time. Gusty surface
winds are rather frequent, especially inthe spring
and summer. The strongest windsare assoclated
with thunderstorms and frontal weather.
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T Trace, an amount too small to messure. tna thin Liyer of ice. Heavy fog reduces viattility 10 1/4 mile or lesa, # To 8 compass points only.
Below zern temperatures are preceded by aminuseign,
The prevailing &rection for wind in the Normala, Sky cover s expressed in » rarge of 0 far po clouds Or obecuring Fhencmera te 10 for complete aky
Means, and Extremes tsble 1o from records through cover, The number of clear days 1s based on aversge cloudiness 0-3, partly cloudy cays 4-7, and .
963 clowdy daya 8-10 terths.
3 S 70° at Alaskan stations.

Solar radiation dats are the averagesof éirectand diffuse radiation on a horizonal surface. The langley
dentes one gram calorie per aquare cemimetes,
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Sedpwick Bullding GIVYIRBT 3731/0R 37 &t 97" 20' | 1300 Hb 9 18 2 72
Sth Flooe , st & tarket
Slreets
1W1-113 k. Bouglas Ave. 3/31708| 6/30/11( 200 fr, S} 37" 41! 97° 20' | 1300 121 99{ 98 91 91 Moved for better exposure,
Beacon Bullding /30t 2/28117) 200 fi. S| 37° L1 97° 20' | 1300 158] 140 139 132 132 Moved {or better exposure.
Suite 611
Ist Blodk 8. Main St,
HBeacon Batlding 2/26/17( 126132 370 41’ 971° 20' ) 1300 158 140] 139 132 132
10th Floor
tse Block S, Main 51,
New Past Off{ce Bidg., 4/26/32111729/40f 2000 fe, 370 a1’ 97°= 20' 1 1300 93{ 86] 8% 78 8
Jre & Market Streets NNF.
ALKPORT
Munie., . Alrport 11/29/60}) 9427144 5 ml. SE 37° 18 97° 16" | 1312 61 6 5 4 4 4 Consolicdation at Afrport Statiom,
Mumiclpal Airport 9/271/46|11419/53 | None 37° 58° 97° 16' | 1372 61 51 50 431 &3 4)
Weather Burcau Building [12/01/53] Present) 8.7 miles 37° 19 97° 25' [ 1321 d25) 5] c5f a7 & ] 4| dS a - Cormissloned 5/20/57 and
Hew Mumicipal Airport W decomnissioned 9/1/60.
b -« Cosmissioned 9/1/60,
c ~ Standby statua after 9/1/60,
d - 32 feet to 7/26/67,

Requests For additional Information stould be directed to the National Weather Service Office for which this sUTmATY wak lusad,

Sale Price: 15 conte per rnry. Checks and money orders should be made payable to the Superintendent of Ducumnta, Remittences and correspondence
regarding this publication should he sent to the Superintendent of Documents, Government {"rln(lng Office, Wasbington, D, C. 02
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NARRATIVE CLIMATOLOGICAL SUMMARY

The climate of Dodge City and southwestern
Kansas is classified as semiarid, Dodge City
is nearly 300 miles east of the Rocky Moun-
tains, but the weather reflects the influence
of the mountains. The mountains form a barricade
against all except high level moisture from the
southwest, west, and northwest. Chinook winds
occur occasionally but with less frequency and
effact than at statlons farther to the west,
Relatively dry air predominating with an abun-
dance of sunshine contribute to broad diurnal
temperature ranges,

The average annual precipitation accumulates to
near 20inches. Thunderstorms during the growing
season contribute most of the molisture, In
general, the thunderstorme are widely scattered,
occurring during the late afternoons and evenings.
They are occasionally accompanied by hail and
strong winds, but due to the local nature of the
storms, damage to crops and buildings is ex-
tremely spotted and variable. Winter is the dry
season; however, the moisture accumulated during
the winter months is Important for the hard
winter wheat, Accumulated snowfall averages
near 20 inches for the winter, but duration of
snow cover is generally brief due to mild tem-
peratures and an abundance of sunshine. The
exception results from the occasional blizzard
that spreads across the flat treeless prairies

of the high plains.

The extreme temperatures recorded for Dodge
City. range from 109° to -26°, Afternoon tem-
peratures in the nineties prevail during the
summer months; temperatures above 100° are
the exception, Due to low humidity anda continual
breeze, these temperatures are efiectively
moderated. Temperatures drop sharply after
sunset, allowing cool comfortable nights, During
the winter months, layrge temperature changesare
frequent, but duration of extreme cold spells are
brief, Temperatures below zero are infrequent
and of only a few hours duration each winter,

The visibility at Lwuge City is generally un-
restrictet¢ as the terrain is favorable for un-
restricted movement of air and airmasses,
Periods of calm winds are rare as areextremely
strong winds.

Western Kansas Is noted for clear skies and
abundance of sunshine with seldom a day the
sun fails to shine.

The climate is conducive to the growing of hard
winter wheat and maize. The winter wheat is
pastured by cattle and sheep during the fall and
winter. The semiarid climate favors production
of wheat high in protein,
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Fart Dodye b/7{L6 [ty 177 44801 997 5" 2630 i Temperature, wind, clouds,
| precipitation. Closing date
doubtful.
tort Dedpe Lsrier (247171 370 a4ty 99 sat | 2430 Temperature and precipitation,
Fart Dodge 1172716 102407 377 46t 99° sut {2430 Temperature and precipitation.
e Ciry LY -1 12/7/8R T mi. WNW 37" 43| 100" 01 2448
|
Ot Bodie Housee W |61af16 377 450 ) 100 o1’ P M) e ’ 16 an Temperature and precipitatiom,
Thostnut & Railrond Ave. i roof
i
Lake Ruilding, Walnut Stfh/9/76 12/51/821 600 fe.uw 3wt | ons o1 2591 1Yy 15 1)
& hecond Ave,, 2nd Flour I
huover Rlock, DA 171/8y 8/ 31 /Kb M fr. SE 177 a5t 1 g o) 2485 A1 06 06 ' 4l Furced to move by fire.
Frint Strest I I i
t ]
Heeson Black, Front St. |9/71/86 131/21/03 1 300 fe. W 37° 45' | 100° 01 2485 a%e ] ta 4t (Ea | 36 Wind speeds dininished from fal)
' H of 1907 due to new huildings.
! | a = 55 feet to 189S and 52 feet
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! ) !
Weather Burvau Building |11/22/09 |4/6/7 1 900 fu. NE[ 37% 45' [ 100° 01| 2522 sif 11 il ) 3 :Ulnd speed from north reduced by
Central and Saruce | - buildings and trees, 1927-1931,
' !
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2nd Floar i i .
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i i t
i KFORT ! .
and Floor v+ 11462 Present 2.9 i, E 37 46! 99° SH' | d2%82 | a20{ b4 ha 5 | “ c5} 2629 a - S8 feet to 4/12/61.
Administration Buflding b - 5 feet to 8/}/6).
Municipal Ajrport ¢ = Commissioned 8/1/63 on site
1295 feet NE of thermometer
tr Office moved to lat shelter,
Fluor a/10161, ‘ | d - 2594 feet to 8/1/6).
! '

Requests for additional {nformation should be directed to the Nationsl Weather Service Office for which this surmary was issued.
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NARRATIVE CLIMATOLOGICAL SUMMARY

The station is located 7 statute miles ENE of the downtown
post office in a reglon of rather flat topography. The
Canadian River flows eastward 18 miles north of the
station, with its bed about 800 feet below the plains. The
Prairie Dog Town Forkofthe Red River flows southeastward
about 15 miles south of the station where it enters the Palo
Duro Canyon, whicn i{s about 1,000 feet deep. Theve are
numerous shallow lakes, often dry, over the area and the
nearly treeless grassiands slope gradually downward to the
cast. The terrain gradually risestothe west and nortawest,
To the east, south, and west most of the land is under
cultivation with considerable irrigation; while to the noxrth-
west, north, and northeast grazing land predominates. Soil of
the area is chestnut loam interspersed with gray and red
loams, all overlying a substratum of caliche.

Departures from normel precipitation are wide, withyearly
totals ranging from 9.94 inches in i956 to 39.75 inches in
1923. A 1period of 3 consecutive years, 1952-56, with
significantly below normal rainfall resulted in the most
severe drought of record. Three-fourths of thetotal annual
precipitation falls between April and September, occurring
fror thunderstorm activity. The average frequency of
precipitation amounts include annually: 53 days with a
trace, 11 days .50 or more, 4 days 1.00 Inch or more, and
1 day 2.00 inches or more. An even snow cover is very
unusual because of high winds, but winter snowfall averages
13.4 inches ranging from 0,1 inch in 1949-50 up to 48,7 in
1918-19, Snow usually melts within a few days after it falls,
Heavier snowfalls of 10 inches or more, usually with near
blizzard conditions, have occurred 20 times in 72 years,
mostly over a 2-3-day period. The heaviest, 20.6 inches,
occurred March 25-26, 1934, in 23 houre, but much of it
melted as it fell, and the greatest depthon the ground reached
only 4,5 inches. The record greatest snow depth on ground
was 16,5 Inches February 2& 1903, when 17.5 Inches fell
in 49 hours. The most damaging bMzzard occurred
March 23-25, 1957, when 11.1 inches of snow fell, reached a
depth of 10 inches, and northerly winds averaging 40 m.p.h.
for 24 hours, with gusts over 50 m.p.h., produced severe
drifting,

The Amarillo area {8 subject torapidandlarge temperature
changes, especially during the winter months, when cold
fronta from the northern Rocky Mountain and Plains states
sweep across the level plains at speeds up to 40 m.p.h.
Temperature drops of from 50 to 60 degrees withina
12-hour period are not uncommon in association with
these fronts, and 40-degree drops have occurred within
a few minutes. Normally, the coldest perivd occurs in
mid-January, however, the record minimum temperature,
-16 degrees, occurred February 12, 1899, Long term

€5

records of O degrees, or lower, average less than 2 days
per year. Normally the warmest period occurs in July,
but the record maximum temperature of 108 degrees
occurred June 24, 1953, Temperatures 100 degrees, or
higher, average 6 days per year, slightly .nore frequent
in July than June or August. Usually there is low humidity
and sufficient wind to prevent the high daytime temperatures
from being particulariy uncomfortable, and rapid cooling
occurs at night.

The treeless plains of the area, absence of sheltering
mountain ranges, and nearness to the paths of moving
pressure systems tend to cause strong winds, with March
and April having the strongest winds, Light winter pre-
cipitation makes the spring sesson favorable for wind
erosion and resultant duststorms that occasjonally reduce
visibility to less than 1 mile. With improved tillage
methods and increasing irrigation, duststorms have been
infrequent in recent years, The fastest winds record:d
have been in connection with thunderstorms, occasion.lly
accompanied by hail and wind damage; 84 m.p.n. was
recorded May 15, 1949, when a tornado moving rortheast-
ward pasced about a mile west of the station. The wind
is below 15 m.p.h. 63 percent of the time.

Humid!ty averages cather low, frequently dropping below
20 percent and occasjonally below 4 percent in the spring.
Low humidity moderates the effect of high su.nmer after-
noon temperatures, permits evaporative cooling systems
t(; ll:e very effective, and makes for pleasant evenings and
nights.

Abundant sunshine and adequate growing season permit a
broad variety of agriculture and gardening. The average
freeze-free period (above 32 degrees) 18 198 days, but has
ranged from 164 days, 1909 and 1917, to 242 days in 1963,
The iatest spring freeze has rangcd from March 14, 1963, to
May 7, 1915, and 1917, withApril 16 as the average (median)
date. The earliest autumn freeze has ranged from Septem-
ber 25, 1926, to November 21, 1934, with October 31 the
average (median) date.

Severe local storms are infrequent, though a few thunder-
storms, with damaging hall, lightning, and wind in a very
localized area, occur most years, usually in spring and
summer. These storms are often accompanied by very
heavy rain, which produces local flooding, particularly
of roads and streets, Tornadoes are rare, one of record
moving through the city of Amarillo late Sunday afternoon,
May 15, 1949, causing 6 deaths and 87 Injuries, with
damage estimated at $4,800,000. In the county-wide area
10 tornadoes have been recorded in 70 years.
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1948 | 0.83] 1,83 92 1,32 5,16l 1,27 0,09 24,33 194049) 0.0 0.0] 0.0| 12.2
1969 | 2,04 0,59 2,02 2,90 3,78 1,60 0,32 29,18 1949230, 0.0, 0.0] 0,0{ 0,1
1950 T ] 0,20 3,25 7,02 «.5¢ 3,02 0.35 23,18 ’
. *8.] 0,0 q 0.0] 0.0, 6.4
1951 | o.38 1,17 29,29 }3:2-:; 0.0] a 0.0/ 0.0] 30,0
1982 | 0493 0,24 12,13 1932¢33, 0.C 7| 0.0| 23,9
1933 | o.84 o.3% 11,08 1933e34] 0.0 1 0.0 0.00 6,3
1954 0,25} 0,09 13,89 1954~8% 0,0 0 0,0{ 0.0} 2,3
1933 | 0.%3) 0,08 1.7 ! i
1953-38! 0.0! . . 0.3 1| 0.0 0.0} 17,7
1030 0,09 1.10 i 9,9 19562587 0,0 o 0, T 14, v | 0.0{ 0.0/ 1v.3
1957 | 0.3y 1.11 : 21,74 1937-34' 0.0l T . 8.8 Y| 0.0{ 0.0 21.9
1958 1,08 0,38 2, 8,22 0,16/ 2,00' 1,60 0,135 0,8¢ 0.30 23,29 1930059, 0,00 0, . . 1. T 0.0f 0.0] 8,8
1939 | o0.18] 0,08] o, [ 2,19 2,83 2.2¢ 2,29 .10 0.1, s.32 22.81 1939260 0.0 «.0l 0.0 0,00 0,9 ¥ [12.90 3.9/ 0.4 0.0 0.0{ 0.0/ 20,2
1980 1.30] 0,93 1.68/ 1,606 9,85 7,59 3,180 &,27 6820 T | C.6% 8.7 ! 4 : : :
! ! : ' | 1960081 0.0! 0.0, 0.0 0.0 T | 3.8 1.8 3.1 16,7 0,3 0.0] 0.0 23,3
1961 0012 0,270 2.33] 0.24] 3.47 3,42 «.10 3,34 1,87 0,91 2,260 .le 22,ee 1961e62) 0,00 0,0 0,0 0.0 «,9 0.3 2.3 0.3 T| 0.,0{ 0.0 0.0l "7,
1962 | 0,37 0,39 0.02] 1.68 1.78] 10,16 7,31 3.29 2.66 0.85 0,3) 0.06 29,76 1952063, 0,0l 0,0 0.0 0.6 7.8 o.el 0.3 <8 T| 0.0 0.0 0.0] 13,7
1963 | 0.08] 0.67 0.28| 0,47 3,86, 3,80 2,08 13,93 0,e3 1,56 0.33) 0.29 17,30 1963e84: 0.0 0,0 0,0 0.0/ 0.0 3.6/ ¥ |17.3 | v [ o.0] 0.0f 20.9
1904 T | L3N ooi0y - 1409) 1,900 0,941 5,69 1,95 0,08 1,33 0,79' 17,97 1964e69 0.0 0.0 0.0 0.0 71| 0.3 5.8 3.8/ i.d o.¢| 0.0 0.0] 12,2
1965 | 033 0,47 0.72; 0.23 1.88| 10,73 1,54 1,71 0,79, 1.02 0,07 0.IN 20.09 ; ) ! {
! : 196366 0,0l 0,0 0.0 0.0 0.0 1.6l 7.2| 0.4 0. 0,0l 0.0 0.0! e.2
1ca8 | 0.43 0,68 0.0l 0,87 0,19 «,82 1,37 3,770 2,60 0,29 0,08 0.19' 14,9} 1986067 0,0 o.o‘ 0. THoTlot.e T L1} 0.4 0,00 0,0, 9.0 3.3
1967 T 0413 9..2' 1,99 L.e0 2,5% 3,7¢C, P 2467 1461 0.28) 0.1 Je,03 1967e88! 0.0) 0,0! O, iy 2.1 8.1 0.6/ 8,0, 2,9 0.0 0,0{ 0.0} 19,7
tose 1 2,33 0.73] o.e81 0,930 2,84| 1,68 2,96 3,33 o.82! 0.90' 0.92! 0.26 17.97 1968-69' 0.0 0.0 0.0 0.0 0.3 1.8/ 0.2] 2.9/10,% 0.,0| 0.,0] 0.0 18,2
1969 | 0,02 0.50) 1,131 0,39 2,93 «.09 2,33 e 31 2.77) 2.3, 0.34f 0.03 2238 1969070 0.0 0.0} 0.0 0.0, T{ 7.1 0.1 Tliesd 1.8 0,00 0.0] 23,1
1970 | 0,02 0,020 210/ 1,33 0,23 1,34 1,39 1,27 0.3’ 1,08 0,260 T . “9.3p ' i l
i : i ‘ i : 1970e71) 0.0 0.0 0.0 3.9 2.6] 1] 0.8j17.0 1.4 7| 0.0 0.0l 23,8
1970 [ 00100 1,85 04100 2,77 0.91) 4,17 1.73] 3,33 70 2,39 z.oai 0469 23,08 1971272 0.0 3.0 0.9 0.0 T [ 7.9 i
RECORD) ) | . , i ! i i ! ; !
WEAN | 0.34 o.ro} o'.n| 1ovh| 2,60 3,00 2,69 2,98, Z.18' 1.oe 0.08] 0.73 23,34 . ‘ i | { 1
i : t I

Record mean values above (not adjusted for inatrurent location changes listed in the Station locatioa table) are means for the
perie] beginning in 1892,

# Indicates a break in the data sequence during the year, or season, due to a ststion move or relocatio of {nstruments. See
Station Locatfon table. Data are from Clty Offfce locations thruugh March 19ai,

<3


http:0,0.20,090.09
http:20,64.52

STATION LOCATION AMARILLO, TEXAS

YT Elevation above I B o
Ground | Ses
loval [~=7- - (-— i ] tevel |
- E |
; 5
1, s la ] |al 1B |8
Location g 8 28 | Latiude | Longinde| &2 | 8 ¥ g i) . Romarkn
NI 5 AR REINIE
b -g. ﬁ ’g' Notth Wt "y - 4 ; 5_ E > 8 !
i 532 %2 g, 3135 | e
§ F | 3z3¢ 821 3 el E]|¢
'i 9 a Sy | ® ~irE x = &
e
el torner Polk and /92 [ sfo1f02 35713 L s 31697 ; Station cutablished.
Fifth Strects
vl cormer Potk and 5/01/02 | 6/01/03 | 80 fect S 35° 13° {101° 50" | 13657 Temporary quarters preparatory
Hifth Streets to moving into permanent ones.
Sk ocormer Taylor and 6/01/03 | 4/01/41 P100 fe, SE| 35° 13’ ft01° 50' | 3657 49| 10 10 3 i) T(prlns bucket record begun
Seventh Streets . 11/16/02, WBO-WBAS consolida-
tion 4/1/41.
ALHPOKT
Administration Bullding | 6/12/31 11/29/%7 35° 14' | 101 42° 3589 | s2| 37 37 4 Burcau of Air Commerce to 4/9/32,
English Ficld Alrport Weatiner Bureau to 7/11/)5, and
CAS thercafter. Destroyeil by fire
11/29/37, CAA observations at
City Office site following fire
to 12/15/37.
CAA Alrway Building 12/15/37] 3122741 00 feet SW| 35* ia' [101° 42' | 3590 | 17 4 4 4 CAA to 5/1/40 then Weather Bureau.
Faglish Field Adfrport
Administration Building | 3/22/41 | Present {S00 feet E 35° 14" | 101° 42" | ad60a | b23 S{ c5) da5| & 4 4 3} Ycather Burcau operation.
Amurillo Alr Terminal 17112 Thermometers, rain gsges and wind
(Hame chanyed Crom equipment maved 525 feet SW with-
taglish Fluld Alrport out change in clevatfons 4/21/55,
1/1750.) a - 1390 fcet to 2/1/61.
b = 33 feet to 5/3/61,
c = Uned to 4721755,
d - Used 4/21/55 to 2/1/61.
¢ - Installed 1-1/4 miles SW of
thermomecer site and com-
nixnloned 2/1/61,
f - Standhy equipment fnntal led
471763

Requents for additionsl information should be directed to the Natlonal Weather Service Office for vhich thia summary was fssucd.

Sate Price: 15 centa per copy. Checks and money orcers should be made
a . Ul payable to the Superintendent of Do ts. g
regarding this publication should b sent to the Superintendent of Docunents, Government %‘:ln!lnu Office, U:mgg:un,%‘:\léf.ngmo;nd correspondence
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Barometric pressure, 29.92 in. of Hg.
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Poychrometric chart—medium ternperatures,
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