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FOREWORD

This document was prepared at the request of the US Army Test and Evaluation
Command (TECOM) to provide industry information on the adverse effects a ‘desert
environment can have on materiel and on the similarities between the environment
of Yume Proving Ground (YPG) and the major desert areas of the world.

Although testing has been conducted at the proving ground since World War II,
there is a paucity of specific published information on desert testina »~d effects
Much valuable information has been lost. This Installation is continuously updating
and refining information on desert effects to broaden the data base. Recipients of
this report who have knowledae of any relevant reports or specific data not covered
in this document should send such information to Yuma Proving Ground.

It is hoped that this document will promote a better understandina by materiel
developers of the physical and mechanical stresses that a desert environment may
impose on man and materiel and provide information on the probability that materiel
tested in the environment at YPG will successfully operate in other desert areas of
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SECTION 1 - INTRODUCTION

© 1.1 Desert Definition and Classification. The sole common characteristic of
i all deserts Is thelr aridity. It is this lack of moisture that 1ies at the
. heart of desert problems, from the adaptation of plants and animals for exis-

i tence under desert conditions to the utilization of desert areas by man. "True"
deserts result from a deficiency in the amount of preciﬁitation received rela-
tive to water loss by evaporation. Deserts, then, as the term s generally used,

are basically a climatic phenomena.

B s Rt

B R TR -

\ : The world's deserts can be classified in many different ways. As a result, pre-
cise delimitation of desert areas 1s difficult. While all authorities generally

agree upon the "core" areas or the desert outer 1imits. Variation is based upon

the severity of the aridity and consequent effects on vegetation and soil. By

the most widely accepted classtfication system set by Koeppen, the boundary be-

. tween numid and semiarid {s drawn where the evaporation rate equals the precipi- §

- i tation rate; and similarly the boundary between semiarid and arid is set at the 4

. point where the evaporation rate 1s twice as great as the precipftation rate.

e

i Excluding cold arid regions, such as Antarctica, deserts generally 1ie a1on8 the
{ Tropic of Cancer and the Tropic of Capricorn extending from about 15° to 40° north
3 *and south latitude (Figure 1?. This large expanse of desert area comprises about
! 19 percent of the earth's total land mass. There are twelve regions named as

3 { major deserts of the world'. These are:

4 APPROXIMATE AREA
3 ﬂ DESERT NAME LOCATION (THOUSANDS OF SQ MILES)

3 i Sahara North Africa 3500
! Australian Australia 1300
Arabian Arabia 1000 k
h : Turkestan South Russia 750 ;
;& North American US and Mexico 500 .
;. Gob1 Mongolia 400 .
{ Patagonia Argentina 260 P
. Thar India 230 B
‘ ! Kalahari South Africa 230 1
[ i Takla Makan West China 200
: Iranian Iran 150
Atacama-Peruvian Peru-Chile 140

Politically and militarily, the most important deserts are found in the Middle East

gthe Arabjan and the Sinal), North Africa (the Libyan and the Sahara), and Mongolia

the Gobi). These deserts are of importance because: (1) they separate two or more
spheres of political and religious influence, (2) they contain valuable mineral deposits,:
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533 they have strategic tmplications because of their locations, and

4) the Middle East deserts are the site of major petroleum producing
activities.

1.2 World Climate Areas Analogous to Yuma Proving Ground. The desert

of the Yuma, Arizona, area is of particular interest to the Army because

this is the desert locale 1n which the majority of Army materiel is

field tested and evaluated. It 1s, therefore, important that the environment
at Yuma be comparable to that of the world deserts in which the US Army
equipment will be deployed. Numerous ana}og studies have been conducted

by the US Army Natgck Development Certer™, and the US Army Waterways
Experiment Station” comparing the Yuma climate and terrain with other .
desert areas of the world. These studies indicate extensive analogy
between environmental factors at Yuma Proving Ground and the major
desert areas of the world. Annex A enntains the climatic elements of
each of the world desert areas used tn the analog studies.

1.2.1 Middle East (Arabian and S¥r1an2 Dasert. Of all1 the major deserts
of the world, the Middle tast environment most closely corresponds to
that of Yuma Proving Ground. The similarity is particularly close in

all important respects, both winter and summer, in the valley of the
Jordan River in Israel and Jordan, and in the southern part of the
Mesopotamian lowland between Baghdad and Basra. Although these areas of
close analogy are of small extent, areas in which single elements of the
climate, such as winter tempevatures, summer temperatures, and annual
precipitation are analogous include very considerable parts of the

Middle East. The yearly distribution of precipitation is roughly comparable
to that of Yuma only on the south coast of Arabia where rain is received
in both summer and winter, while the mean annual precipitation of the
Mediterranean coast and the highlands is in excess of that at Yuma.
Average and extreme values of temperature are closely analogous to those
at Yuma over considerable areas. Wind speeds in general are much higher
than in Yuma expecially during daytime accompanied by clouds of dust

from the dry, dusty plains to heights above 5000 feet. Reduction in
visibility due to dust storms 1s more frequent in eastern and southern
Irag than in Syria, and Jordan. Radiation load, in terms of both daily

total and peak intensity, 1s similar to that measured at Yuma Proving
Ground.

1.2.2 North Africa (Sahara, Lihya and Nubjan). This vast area consists
of the Saharan and Libyan deserts which form & continuous arid region

from the Atlantic Ocean to the Red Sea. This region is drier than Yuma
everywhere except in a few elevated places. Rainfall is quite different
from Yuma with respect to seasonality in that this region has a pronounced
winter maximum in the north and summar maximum in the south in contrast

to the occurrence of both summer and winter maxima at Yuma- The interior

of the Sahara and Libyan deserts are less humid and even more sunny than
Yuma. Winds in the interior desert, although predominantly 1ighter than
Yuma are more persistent and cften blow steadily in one direction for

waeeks or even months resulting in frequent sandstorms and reduced visibility.
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1.2.3 Australian. The climate in much of Australia 15 analogous 5 that
at Yuma in one or more elements, especially mean monthly temperature. The
cuntinent is much more comparable to Yuma in winter than in summer. Most
of the continent receives too much precipitation for close analogy of more
than two elements, except in the Lake Eyre basin. Even the driest station
in Australia receives more rain than Yuma., Mean relative humidities, how-

ever, are analogous to those at Yuma.

1.2.4 Turkestan. The climate of this region is governed by two climatic
controls. First, the region is compietely open toward the north, but
separated by high mountain ranges from the seuth ang'west; and second,
the latitude of the region extending from 36~ to 54°N 1s higher than
that of most regions considered “hot" deserts. Winter is extremely cecld
in the north and moderately cold in the south, and is not comparable to
the mi1d winter at Yuma. In summer, however, the continentality of the
region is reflected in clear skies, strong tnsolation, resultant high
temperatures, and moderately large daily range of temperature. Precipi-
tation in the lowlands of the region is meager, varying from 4 to 10

inches a year. Dust storms are frequent i1n the area especially during
the summer dry months.

1.2.5 Chinese inner Asia (Takla Makan and Gobi). The harsh dry climate
of this area is a result largely of 1ts relatively high latitude, its
elevation, 1ts location within the interior of the world's largest
continent, and its mountain borders. Because of these factors, winters
are extremely cold with mean temperatures below freezing throughout the
region and below zero in the north. The world's highest atmospheric
pressue (reduced to sea Tevel) is centered over Mongolia in winter. In
summer, however, the continentality of the region is reflected in clear
skies, strong insolation, resultant high temperatures, ang moderately
large daily range of temperatuce. Temperatures above 100°F can be
expected in most days in July. A considerable portion of this area has
mean annual precipitation of less than two inches.

1.2.6 North American (Soncran, Mchave, Great Basin). A core area of
close analogy to the Yuma cVimate exists in southeastern Califormia, and
in adjoining parts of Mexico. The Sonoran desert is generally corsidered
the hottest and driest in Horth American other than that of Deatn Valley.
The Mojave Desert is warm in summer with mean temperatures in the upper
cighties; mean winter temperatures are in the forties. The higher
elevation and slightly greater precipitation of this desert tend to make
vegetation more pronounced than in the hotter deserts. The Great Basin
deserts are cooi in comparison with those farther south; their summer
mean temperatures are in the seventies, and winter mean temperatures are
below freezing 1n many places.
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1.2.7 Kalahari. The climate of the Kalahari might be described as a
high altitude variant of the Yuma climate. In terms of temperature
range, both diurnal and seasonal, the Kalahari and Yuma are similar.
Differences in temperature reflects the depressing effects of higher
elevation, Kalahari temperatures being much lower than those of Yuma.
The Kalahari is wetter than Yuma (15 to 20) inches; however, seasonal
pattern s similar. The mean temperature for the coldest month is
analogous to Yuma,

1.2.8 South American (Atacama-Peruvian, Pataaonian). The climate of
the Atacama and the Patagonfan Deserts, and the dry coastal areas of
Peru differs greatly from that of Yuma. Mean summer temperatures are in
the seventies 1n comparison to the nineties of Yuma. Mean winter tem-
peratures are.in the sixties, closely analogous to those at Yuma.
Precipitation is generally less than one inch annually thoughout the
region. In Patagonia the rainfall is comparable to Yuma, but summer
temperatures are even lower than those in the Atacama Desert. Winter
:g?ngatures are much colder than those at Yuma, averaging in the

rties.

1.2.9 South Central Asia (Iranian, Thar). Extensive areas of South
Central Asia have summer temperatures analogous to those at Yuma. Only
in the extremely hot Indus Velley of Pakistan and the interior basins of
Iran, and in the perennially cool mountains of Kashmir, Afghanistan, and
northern Iran are summer temperature regimes appreciably different from
those at Yuma. Mean annual precipitation (less than 8 inches) falls
within some degree of analogy over most of the area. The only areas
with higher rainfall are the lowlands of India subject to monsoon rains,
the northwestern part of Iran bordering Caspian Sea, and some of the
higher mountains.

1.3 Desert Environmental Aspects. !ost materiel developed for the Army
must operate effectively anywhere in the world. However, vhen placed in
extreme environments, many {tems perform below the standards expected or
fail entirely. A large number of these malfunctions can be traced
directly to environmental factors that had not been considered when the
equipment was developed or had been waived as unimportant by individuals
who were unaware of the severity of the stresses that can be imposed on
materiel, and personnel, by environmental conditions.

1.3 Cl1mate.4 Heat causes crazing and cracking of rubber, plastics
and other materfals It causes gasoline and other fuels to deteriorate
rapidly due to build up of resins, gums, etc , which in turn may cause
engine malfunction., Heat produces an expansion of metals, and where
bimetallic compounds are utilized, 1t may result t{n unequal expansion
rates with consequent malfunction. Propellants break up resulting in
higher pressures and possibilities for explosion. Low humidity coupled
with actinic radiation dries out nylon fibers of parachutes and ropes,
increasing the 1ikelihood of malfunction, failure and disaster.

Owing to excessive expansion of 1iquids and excessive evaporation,
coolant levels in vehicles, ofls in crankcases, transmission fluid

10
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levels, etc., must have preventative maintenace by frequent checks of
their levels. These vital 1iquids are also frequently contaminated with
sand particles and dust, which rapidly multiply failure rates of engines
an oricated components. Heat dries out greases in the moving parts
of vehicles, producing "hot boxes" and breakdowns. Surfaces of materiel
(rif&e barrels, tank surfaces, etc.) may reach temperatures of 62.8-
79.4°C (145-175"F) causing unprotected skin of personnel to blister.
Heat injuries are common when working personnel are exposed to high
ambient temperatures, especially in direct sunlight,

1.3.2 T rrain.s Slopes composed of loose materials such as bouldery
gravels on alluvial fans and fine sands in dune areas provide poor
traction for vehicles. Stream beds, canyons, etc. provide gravel and
road bases and may give good concealment in places for movement of
forces. However, sudden thunderstorms may result in extremely high
runoff resulting in danger to personnel and equipment in wash areas.

Dust particles in desert areas are fraquently associated with chlorides,
carbornates and sulfides which in their impure state are hygroscopic and
thus cause corrosion of moving parts of equipment. Silica particles of
sand result in erosion of metals, erosion of moving parts and pitting of
glass in high winds. Exposed rocks shorten life of vehicle tires.

Desert vegetation is normally sparse, providing 1ittle concealment for
troops or equipment and therefore concealment requires use of dispersal
uf equipment and camouflage materials. Downwash from the helicopter
rotor raises sufficient dust and sand from the disturbed desert floor to
envelop the aircraft during take-oi'f, hovering or landina. The amount

of raised dust and sand may be sufficient to clog air filtering equipment
and to obliterate any visual reference with the ground. During afternoon
hours, the high ambient temperatures reduce 1ift capacity, while wind

and air turbulence near the ground impair the craft's use as a gun
platform and also interfere with accuracy of fire. The marked air
density gradient or air turbulence in the lower few hundred feet may
1imit the effective length of 1ine-of-sight for target acquisition.
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6
Section 2 ~ Yuma Environment ' 7

2.1 (Climate. Yuma Proving Ground (1400 sq. miles) 1s situated in one
of the hottest and driest parts of the United States. It 1s located
adjacent to the Colorado River in the extreme southwest corner of the
state of Arizona and forms a part of the physiographic 5eg1on known as
the Sonoran Desest. The Installation is centered at 32753' north
latitude and 114727' west longitude. The climate variations result more
from a lack of latitudinally-related 11fting of wet air masses (from the
Eastern Pacific high off the west coast during the winter, and the
Bermuda high off the east coas® and the Gulf of California circulation
during the summer) than from rain shadow effacts of mountain highlands.
Atmospheric mofsture is available, occasionally abundant, but reaches
the ground as rain predominantly in the mountains where condensation by
Tocalized 11fting of air masses compensates partiallv for the lack of
regional 1ifting. In the Castle Dome Mountains, 37 km (23 miles) north-
east of the Proving Ground meteorological station, for example, vearlv
rainfall is as muech a~ 25.4 cm (ten tinches), but at the station it aver-
ages 8.5 cm (3.4 inches). (1952-1976)

The year round climate of Yuma Proving Ground is characterizad by high
solar radiation, high summer and moderate winter temperatures, low
Erecipitation and relative humidity, clear skies and unlimited visi-

{11ty, and 1ight surface winds. HWithin this generalized characterization,
however, there are rather wide yearly, seasonal, and even diurnal
variations in many of the climate elements.

2.1.1 JTemperature. Yuma presents a fairly representative sample of
subtrop?cai aeser3 cnnd131ons. Its summers are hot and long, with
temperatures 37.8°C (100°F) or above being recorded on one third of the
days in the year and°a1so op everyday from June to early September.
Temperatures of°46.1 00(106 F), are not uncommon and the absolute maximum
to date 1s 47.8°C (118"F) based on recogds frug 1952, In July, the
hottestomonth6 the mean maximum is 41.1°C (106°F), and the mean minimum

1s 27.2°C (81°F) The high ambient air temperatures at YPG, particularly

in the summer, result from the cummulative affects of several environmental
conditions; high ground-surface temperatures induced by iniense solar
radiation 1ittle inhibited by cloudiness, long qassage of air over the
heated surface, horizontal movament of previously heated air into the

area, downward movement of air masses with resultant heating and eva-
poration of any moisture droplats, and minor movement of hot dry air

from the low sides of mountains. Appendix B contains the YPG climatological
calendar by month for the period 1954-1973.

2.1.2 Precipitation. Yuma has an annual average rainfall of only 8.5 cm
(3.4 inches). us measured at the meteorological station in the Mobility
Complex. Amounts of rainfall in individual years, howavar, have varied
from .53 cm (0.21 inches)(1956) to 16.26 c¢m (6.40 incha!)(1965). Pre-
cipitation occurs in two well defined seasons, winter and summer, with
distinctly drier springs and autumns. The winter precipitation is

12
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characterized by long-lasting, soaking drizzles and 1ight rains while
summer rains ave associated with thunderstorms, short-1ived, local, yet
productive of large amounts of water, much of which runs off over the
ground surface. August, the rainiest month, has an average monthly
precipitation of .24 cm (0.49 inches), with a recorded maximum of 7.62 cm
(3 inches) (1972) 1n a 24 hour period.

2.1.3 Humidity. The mean relative humidity is lowest during the period
April thru June (less than 30 percent). During the remainder of the
year, the average daily humidity ranges from 34 percent to 42 percent in
December. The humidity seems excessive to people only in July, August,
and September, when temperatures are high and moist tropical air moves
into th? area from the Gulf of California (the so called Arizona summer
monsoon).

Dew go1nt varies widely during the summer. In May and gune. aggroxi-
magaly 80 percent of ajl hourly values are betwaen -1.1°C (30° an
10°C (SOOF , bgt in July and August 80 percent 1ie between 10°C (60°F)

and 23.9%C (75°F), revea11ng the sredominance of mor¢ humid air during

the latter period. During both the dry and humid period there is a
diurnal variation of 5 to 10 degrees with the maximum occurring around
0800 and the minfmum from 1500 to 1700. The dry and humid periods are
each marked by intervals of a few days during which dewpoint departs
markedly from the general values. In July and August, for example,
nighttime dew points usually average between 60° and 75°F but occasionally
drop for a few nights to the 30's and 40's or even lower.

2.1.4 (Cloudiness. Most of the clouds over YPG are of the cirrus genera
type, formed largely of fce crystals and with bases at an average altitude
of about 25,000 feet. The cumulus cloud types are common over the mountains
from July to October and are formed by condensation of locally rising moist
alr; they also occur over broad areas of low relief as a result of convec-
tion currents.

Cloudiness at YPG is Jow throughout the year. On a yearly average, the
skies are clear, (0-0.3 total sky cover), 67 percent of the time, partly
cloudy (0.3-0.7 cover) 24 percent of the time, and cloudy (0.8-1.0 cover)
9 percent of the time. In winter, the cloudiest season, the averages are:
clear 54 percent, partly cloudy 29 percent, and cloudy 17 percent. In the
transitional perfod, just before and after summer, the least ¢loudy season

averages are approximately: clear 74 percent, partly cloudy 20 percent,
and cloudy 6 percent.

2.1.5 Barometric Pressure. The barometric pressure in the Yuma area 1is
generally high throughout the year as shown in Annex B.

2.1.6 Surface Inversion. Air temperature normally decreases with rising
elevation, However, when 1t increases to some alt{tude above the surface,

an inversion is formed. The boundary between the surface layer and overlying
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layers of air may inhibit the escape of particulate matter, such as smoke,
and also acts as a reflective and/or refractive surface important in con-
siderations of noise propagation. Inversions occur almost daily but dis-
sipate by noon.

2.1.7 Density Altitude, A critical factor in aircraft flight operation is
density altitude which affects 11ft and hover capability at maximum weight.
The density altitude is temperature sensitive, i.e., h1$h temperatures
result in high density altitudes. This factor is very important in desert
areas where summer temperatures are in excess of 37.8°C (100°F) and con-
sequently aircraft may be 1imited to reduced load operations. Yuma's
density altitude distribution is rcgresontat1va of nost desert areas of the
world. Table 1 is the average hourly density altitude during regular
gpe:g?:;g hours based on average tempearature, pressure, and relative

um .

2.1.8 Winds. Winds above approximately 20,000 feet altitude in the Yuma
area are predominantly from the western guadrant. Below that height, the
direction varies, often from the southerly quadrant in the summer, in
layers controlled by the influences of other, often moist, incoming air.
masses, and from the northerly quadrant in the winter.

Surface wind directions at YPG are modified by the local topography. On a
typical summer afternoon the surface air is essentially from the Gran
Desierto of Northern Mexico, over the Colorado River lowlands, and through
the river gap in the eastern rim of the Yuma Valley. Although comparatively
shallow (150 to 200 feet), the river gap often influences the wind direction
at the Proving Ground.

Surface wind speeds at the meteorological station in the Mobility Complex
are generally 1ight throughout the year, averaging 4-6 miles par hour. If
there 1s a "windy" season at YPG, 1t 1s during the period April-August, but
it 1s poorly defined and winds are always unpredictable, even capricious.
Peak windspeeds (gusts) average 16 mph during December-February, 21 mph in
March-May, and 22 mph in June-August and 17 mph in September-November. The
strongest gust recorded at the Prcving Ground was 71 mph in 1970,

Winds at a1l low-1ying areas of the Proving Ground are strikingly similar
at all hours, showing strength throughout the day and weakness and vari-
ability of direction at night. From about 1800 hours in the evening to
0700 in the morning, the air has 11ttle or no motion, with winds averaging
a scant one to two mph during the period of nighttime inversion, After
sunrise, the winds pick up rapidly with the average cl1imbing to 5 to 7 mph
by 1000 hours, a level maintained thoughout the remainder of the day.

Winds at higher, mountainous areas are more consistent in direction than at
lower 1ying areas and have greater valocities, even at night.

14



HR

HR
07
08
09
10
1
12
13
14
16
16

JANUARY

HR TEMP PRESS RH DP DA

3 1006.4 57 29
43 1006.9 57 29
47 1007.5 53 27
52 1008.0 46 32
56 1008.1 40 32
60 1007.5 35 32
62 1006.3 32 22
65 1005.4 30 33
66 1005.0 28 32
67 1004.8 30 35

APRIL
TEMP PRESS RH 0P
58 1001.4 38 33
62 1001.9 34 34
67 1002.2 29 34
72 1002.4 25 34
75 1002.4 22 34
78 1001.8 19 34
80 1001.2 17 32
81 1000.5 16 31
82 999.7 16 31
82 999.0 16 31

JULY
TEMP PRESS RH DP
86 998.4 45 61
88 998.9 41 61
91  999.1 37 61
95  999.1 34 63
98 999.0 31 62
100 998.6 27 60
102 998.0 27 62
104 997.3 25 61
105 996.5 24 61
106 995.8 24 61

OCTOBER
TEMP PRESS RH DP
61 1001.3 49 42
64 1001.9 45 43
69 1002.4 39 43
74 1002.4 33 43
78 1002.2 28 43
81 1001.7 26 42
04 1000.7 23 42
85 1000.0 21 41
86 999.5 20 41
86 999.2 20 M

-750
-780
-490
-130
+130
+430
+620
+840
+920
+990

DA
+420
+720

+1070

+1380
+1670
+1770
+1920
+1980
+2080
+2160

DA

+2420
+2610
+2770
+3030
+3190
+3320
+3470
+3610
+3680
+3710

DA
+630
+930

+1240

+1660
+1780
+1980
+2190
+2290
+2340
+2370

TABLE 1

ASL YUMA MET TEAM
U.S.A.Y.P.G., YUMA, ARTJZONA

AVERAGE HOURLY DENSITY ALTITUDE
BASED ON HOURLY AVERAGE TEMPERATURE, PRESSURE, RELATIVE HUMIDITY, & DEW POINT

g§ TEMP PRESS RH DP DA

FEBRUARY

1005.1 62 30
1005.7 51 31
1006.2 44 32
1006.6 38 32
1006.6 33 33 +690
1006.2 29 33 +870
1005.3 26 33 +1070
1004.3 24 32 +1180
1003.7 23 32 +1330
1003.3 23 32 +1340

MAY

-480
-420
=030
+260

HR TEMP PRESS RH OP DA

999.1 35 40 +1240
999.6 32 42 +1560
999.8 28 43 +1870
999.8 24 42 +2210
999.6

AUGUST

HR TEMP PRESS RH DP DA

07 83
08 87
09 90
10 93
n 97
12 99
13 102
14 103
15 106
16 104

HR ngP PRESS RH DP DA

998.0 62 64 +2370
998.5 47 65 +2580
998.7 42 64 +2730
998.8 37 63 +2910
998.7 34 64 +3150
998.2 30 63 +3280
997.,5 29 64 +3480
996.8 27 63 +3580
995.9 26 63 +3680
996.2 26 63 +3680

NOVEMBER

1004.4 49 34
1005.0 47 33
1005.5 42 34
1005.7 38 35 +570
1005.6 33 36 +910
1004.9 28 36 +1180
1003.9 26 36 +1420
1003,1 24 35 +1490
1002, 7 24 37 +1630
1002.5 24 36 +1600

16

=120
-040
+280

MARCH

HR TEMP PRESS RH DP DA

1002.3 45 31 +070
1003.3 43 32 +180
1003.6 37 33 +510
1003.7 32 34 +380

1003.6 28 34 +1090
1003.2 24 33 +1290
1002.4 22 32 +1420
1001,5 21 33 +1590
1000.9 20 32 +1620
1000.4 20 32 +1630

JUNE
HR TEMP PRESS RH DP DA

997.2 36 47 +1780
997.7 33 49 +2130
997.9 29 49 +2380
997.9 26 49 +2620
997.7 21 47 +2780
997.4 19 47 +2980
996.8 17 45 +3110
996.2 17 47 +3250
9956.5 16 46 +3340
994.5 15 44 +3330

SEPTEMBER

HR TEMP PRESS RH DP DA

998.3 48 54 +1730
998.8 44 66 +1990
999.1 39 56 +2260
999.2 34 57 +2550
999.0 29 85 +2720
998.6 26 64 +2890
997.8 24 54 +3020
997.0 22 53 +3220
996.2 21 52 +3280
995.7 20 51 +3300

ECEMBER

0
TEMP PRESS RH DP DA

-880
=810
-580
-220
+020
30 +320
30 +580
30 +720
30 +780
36 +790
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2.1.9 Radiation. As expected from the low incidence of cloud cover and
Jatitude of the Proving Ground, hourly solar insolation values are high
throughout much of the year. The 1966-1974 data, Table 2 shows that from
March to October, 38 percent or more of the hours receive at least 60
langleys of insolation. This is a large quantity of radiant energy,
equivalent to 1.0 langley per minute, or half the solar constant ?So1ar
constant 1s the rate at which solar radiation is received outside the
earth's atmosphere on a surface normal to the incident radiation at a
distance equal to the earth's mean distance from the sun). Intensities of
80 langleys or more occur from April through July. During summer months
the. total. datly insolation is 700 langleys or greater. This is truly

a massive amount of energy and exp1a1n3 in large part the high daily maxi-
mum temperatures, frequently above 100°F for thess months.

Abundant sunshine {s received at Yuma during the entire year. The greatest
percentage of possible sunshine is recorded in spring and early summer
(Agril thru June) when 94 to 98 percent is received, Winter (December thru
February) is the season of least sunshine, but even during this period, 81
to 84 percent of the possible sunshine {s received, with January recording
the least, 81 percent. The mean daily hours of sunshine that Yuma receives
a year 1s 10.82 hours, highest in the nation. Figure 2 shows the hours of
possible and actual sunshine as recaived in Yuma, Arizona averaged for 42
years,

2,2 Surface and Terrain® Topographically, Yuma Proving Ground is quite
diverse. Tﬁe form, arrangement, and material composition of the numerous

surface features provide a variety of testing conditions. The elevation
ranges from 200 to 2700 feet above mean sea level (MSL). Mountains cover
approximately 24 percent of the installation, hills about 16 percent, and
the remainder 1s generally flat desert pavement, sand plain, washes, and
bottomland. The mountains are deeply eroded and taper into well developed,
coalesced alluvial fans with detailed slopes and intervening valleys. The
fans and apron areas are intensely dissected by intricate wash complexes.

The soil types of half tha installation are predominately coarse grained
with a range of soil containing more than 90 percent gravel to that con-
taining more than 90 percent sand. Over a quarter of the installation is
characterized by mosaics of bare rock and stony soil with a faw patches of
coarse and fine grained soils, The remainder of the installation is made
up of fine grained soils, predominately silt (Figure 3).

2.2.1 Vegetagion? The vegaetation of Yuma Proving Ground includes types
found in many deserts of the world, plus types indigenous only to North
American deserts. Two principal biotic communities are present, the
"creosote bush" and the "paloverde." Tha paloverde-sahuaro community

is characterized by small-leaved desert (non-reparian) tress as well as
shrubs and numerous cacti. The trees are primarily paloverde, {ironwood,
chollas, barrel cacti, mesquite, and sahuaro. The best development of
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HOURLY AVERAGE INSOLATION VALUES FOR USAYPG :
PERIOD OF RECORD 1966 - 1974 !

1
1 4 N
6 12 19 28

6 12 21 30
1 5 1?

TABLE 2 |

(MEASURED IN LANGLEY'S)
3 4 4 2

15 17 17 13 6 2

33 33 32 29 2 B 7 &

50 50 48 46 40 3R 32 17

66 65 62 61 55 47 36 30

77 76 T N 66 58 46 39

82 81 7 76 73 63 51 44

83 82 78 76 72 62 &1 44

78 78 73 0 67 51 46 39

68 68 64 61 57 45 35 30 ‘

B3 65 51 47 42 30 21 18

3 37 34 30 24 17 7 6 -

17 20 18 13 7 2 2
3 5 4 L

VERTICAL EPPLEY RADIATION - Pyrheliometer exposed with sensor plate

parallel to the horizon.
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oo | this community is attained on rocky hills, bajadas, washes, and other ccarse-
& . soiled slopes. The creosote bush-bur sage community is composed mainly of

b shrubs and dwarf shrubs which are found on sandy soil. Shrubs can endure
Yoo long periods of drought by remaining dormant. Total vegetation cover on the
3 proving ground typically ranges from 5 to 20 percent.

| f 2.2.2 80115.10 Al11 the soils on the Proving Ground are classified by the

' Soil Conservation Service, Department of Agriculture, as "hyperthermic arid",
indicating that they eccur in and as a resu’t of an environment which hss a
mean annual soil temperature of at least 22.29C (720F), more than -12.8°C
(99F) difference between mean summer and winter temeratures at a depth of
50.8 e¢m . or to bedrock, and which has precipitation to support only sparse
strands of desert shrubs, a few trees, and perennial grasses.

The soil environment is relatively unchanging as long as man-made disturbances
and diversions to t:c natural surface are minimal. Soils are thin and stony

in the bedrock mointaias and thick in the intervening lowland basins. Gravelly
materials predominste averywhere on the installation except in the La Posa

: Plain, King Valley, and the southwestern areas including the drop zones,

. i Mobility Complex, Laguna Army Airfield, and adjacent land south to the Laguna

, Mountains. In these latter areas, fine to very fine sands alternate with
layers of clay (often expansive) and thin layers and lenses of rounded pebble
gravels; gravelly deposits blanket the finer materials near the mountains.

R ¢ e G o AT W TTRETY e s e
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2.2,3 Sand and Dust.]1 The characteristics of dust environment are of in-
terest because of the potential for this condition to cause rapid failure of
many types of military equipment, reduction of visibility, and electrostatic
charge buildup. Particle size and agg?omeration are the two prime character-
1stics of a soil which establish dustiness of an area. Particle size deter-
mines floatation of the cloud, affects type of f1lter used and the amount
dust entering sealed containers. The majority of air borne dust 1s less than
74 microns in diameter. Dust cloud concentration varies almost directly with
the percentage of 74 micron particles.

Dust samples from Yuma Proving Ground contain a large percentage of quartz,
, a?proximate1y 40 percent with the remainder of nonabrasive material, vii.,
i clay, gypsum, and carbonate. Particle size varies mostly between 40-70
f microns of varied angular shapes.
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Section 3 - Human Performanco Under Desert Conditions

3.1 Physiological. The principal physiological stress placed upon an in-
d1v1dua! by Eepica1 desert heat conditions 1s the maintenance of normal bo
temperature. A resting bod3 comp18tely insulated against heat exchange wil
increase body temperature 2°C (3.6 F) per hour through internal processes.
This increase in internal body temperature is correlated with loss gf body°
1iquids as well as metabolic heat production. In addition, at 37.8°C (100°F)
the solar radiation from the migday sug adds about 183 calories an hour to
man's thermal load, and at 43.3°C (110°F) the increase 1s over 210 calories
per hour. Such increases in body heat when added to the other heat sources
may Severely tax the body's temparature maintenance mechanism, especially {if
metabolic heat production is high,

The only mechanism the body has to regulate temperature is evaporation of
perspiration, which is facilitated by the dryness of the desert atmosphere.
Where an adequate supply of water is present, perspiration rates in acclima~
tized men are nearly proportional to the heat production in the body. An
insufficient intake of 1iquids or heavy exertion will result in a rapid increase
in body temperature leading to exhaustion or collapse.

Acclimatization 1s a necessary process of physiological adaptation to the
dese?t% On the average, this process takes about eight days to be nearly
complete.

3.2 Psychophysical.'? The principal human sense affected by desert conditions
is that of vision. Numerous anecdotal reports indicate that although visibil-
ity 1n the desert is unrestricted, it is quite deceptive. During the heat of
midday, contours of objects are unclear and it becomes very difficult to
differentiate between targets, trucks are mistaken for tanks, and stationary
vehicles for moving.

The primary characteristic of desert vision conditions is the intense bright-
ness levels reached during the day. Table 3 indicates some typical outdoor
brightness values.

Table 3
Typical Midday Outdoor Brightness

FootLambert
Brightest sunlit cloud 9. 000

]
Sandy beach, dry 4,500
Barren soil, 1ight 1,800
Hazy sky 1,800
Green grass 1in sun 700
Dark soil, dry 675
20
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, ; These high brightness or reflected illumination levels produce a condition of
. glare and in gonjunction with atmospheric disturbances such as shimmer, boil,
mirages, and haze teand to lower contrast of distant objects. These factors, B
together with the open, unrelieved nature of the desert terrain, make for in- 5;
creased difficulties in depth perception and distance judgement.

. i St

; P Another result of the high levels of i{1lumination in the desert is the rate of
o ! dark adaptation of previously 1ight adapted personnel. This can reduce the
! effectiveness of such personnel during & considersble peariod after sunset for
L operations requiring acute night vision.

P Another factor which diminishes sense-of-sight efficiency is the refraction of

k. | the 1ight waves due to heat. When magnification is used in the form of fire

control equipment or telescopes, the heat waves are magnified and appear to

| distort vision aven more. Targets at 1550 meters could not be resolved by
observers using 20-power telascopes due to the shimnerin? effects. Accurate
ranging therefore is almost impossible using optical equipment during the high
midday desert temperatures.

3.3 Pszchomotgr and Mgg§a1. The effectiveness of a man's work obviously .

depends upon the § with which he can control his muscles and mental proc- B

esses. High temperature is the most important factor in reducing the opera- :
tional efficiency of parsonnel under desert conditions. The maximum 1imit og

airotemperature before human performance is adversely affected is about 29.400 g
$85 ) effective temperature (ET) which corresponds to a temperature of 40.6°C rog
105°F) at 20% relative humidity,, Figure 4 shows the relation of human per- '
formance to effective tampqraturo]3 Midday desart ambient temperatures quite

of&en are°1n excess of this 1imit, With the high desert ambient temperatures

49°C (120°F) and the effectoof 1ntanse solar radiation, crew compartment

temperatures can reach 65.5°C (150°F) with hatches closed. These high internal

temperatures without adequate ventilatfon will result .n greatly reduced per-

formance effectiveness or, even worse, make the interfor compartment uninhabitable.

Threshold sensitivity to tgermal Bain according to Lewenstein and Dallenbach,

was found to be about 46.7°C (116°F), Above this temperature, handling equip-

i ment requires wearing insulating gloves which reduces operators' finger dex- 4
: terity and sensitivity. The external and internal surfaces of vehicles and ;
equipment reach temperatures far in excess of this limit. Table 4 shows 3
some typical temperatures for equipment under dasert conditions.
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o
?ﬂ - . Table 4 Typical Maximum Equipment Temperatures 14 g

l’ At 49% (120°F) 3

Surface Temperatures o o
Floor Board: -ton Truck 60,5°C (141°F

4 L 8-ton Goer css"co 149%F |
A , : Inside Cab: 8~ton Goer 57.2°c 135°F
L. ; Accelerator Pedal: k-ton Truck 58.3,C (137 F |
3 Lo 6-ton Truck 63.9.C (147°F |
- : Engine Cover (cab over): 2%-ton Truck 86.7°C 188°F
4 é B-ton Truck 82.2°C 180°F
3 g Inside Turret: SP Howitzer 65.6,¢ 150°F
2 ! Light Tank 63.9°C 147°F
i ; Medfum Tank 61.1°C (142°F
3 . Alr Temperatures
! : Crew Compartment: 5~ton Truck 62.8gC 1453F !
3 : 5-ton Goer 62.2.C (144 F L, -
k f APC 56.700 134°F T
LT i SP Howitzer 65.6°c 150°F
L. _ \ Light Tank 52.200 126°F
4 ! Medium Tank 53.9°C 129°F
, Heavy Tank 62.2°C (144°F
s ' Next to heat, the dust and sand conditions of deserts have & strong effect on

, operational efficiency. The presence of large quantities of dust, as in a

‘ . convoy moving down an unpaved road, reduces driver's visibility, affects the
‘ accuracy of gun laying, and increases the physical distress of the vehicle

occupants.
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Section 4 - Desert Operations

The arctic, tropic, and desert areas of the world all have one thing in common:
conditions of extreme environment. These environments impose severe stresses on
men, material, and materiel. The causative factors producing these stresses
are different for each of these environments, but the end result is frequently
the same~~failure of materiel to function as destgned. The prime factors im-
posing environmental stressas in the desert are the thermal stresses caused by
solar radiation and ambient temperatures and the physical and mechanical stresses
caused by blowing sand and dust.

4.1 Heat Stress. Generally, hot-dry climates do not cause rapid deterioration

of mechanical equipment. However, certain elastomers, textiles, leathers, chemicals,
and plastics are susceptible to accelerated deterioration when subjected to high
temperatures and intense solar radiation over a period of time.

The temperature a material will attain under direct solar radiation depends on
its heat capacity, thermal conductivity, and reflective characteristic. Table §

creseq§§ the temperatures of some materials exposed to direct solar radiation at
uma.

Table 5
{Measurements recorded at stated ambient conditions)

Temperature

Ambient Air 47,50C (1080F
Ground Tamperature 70.000 144°F
Surface of a 105 mm HE round 71.200 1460F
(propellant inside) 62.506 132°F
175 mm round standing on end 65.6.C (137 F

Steel rocket container painted blue 76.230 1543F
Steel rocket container painted white 59.400 127°F
Wooden box 57.5°C 124°F
M60 tank exterior surface 73.7°C (150°°F

In 211 cases the temperatures of material exposed to direct solar radiation
exceeded ambient. However, a tarpaulin shade raised seven inches above a round
to allow air movement prevented temperatures from going higher than ambient.

The intense solar adiation, besides causing high thermal strasses in materials,
a150 cont51butes to high ground temperatures. Midday temperatures greater than
60°C (140°F) occur on both sand and desart pavsment sBrfaces. The absolute

ma x{gum housl temperatures recorded were 64.4°C (148°F) on sandy soil and
65.6°C (150°F) on desert pavement. The temperature extremes in the soil lag
behind the extremes at the surface so much that the highest temperatures at 25-
centimeters depth occurs near midnight. Therefore, as the surface of the desert
sand cools down at night, subsurface temperatures are still high. The extreme
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ground temperaturas experienced in the desert can have a significant effect 0
on bur1ed mines. Temperatures of mines buried in desert soll increased to 58.9°C
(138°F). This high temperature can cause changes in chemical properties of the
explosive resulting in {tem malfunction.

Another facet of the solar radiation problem {s that of high temperatures during
storage, Studies have shown that the standing boxcars and the tarpaulin-covered
storage modes were situations favoring maximum heat accumu1ation. ghe air near
the top surface of the boxcar reached a temparature of 66.7° , (153 F). Cartons
stored in the boxcar achieved a maximum temperature of 44.4°C (112°F) for the
bottam cartgn. The load inside the boxcar retained temperatures in excess of
37.8°C {100F) for over 14 hours. Materials subjact to chemical reaction, such
as propellants and explosives, may be markedly affected by extended storage in
such heated boxcars.

4.2 Mechanical Strass. The characteristics of dust environment are of interest
because of the potential for this condition to cause rapid failure of many types of
Army equipment. The Advent of faster vehicles, helicopters, and ground launched
missiies intensify the dust problem. The sand and dust phenomena are not only
associated with desert areas but also with temperate and tropic areas as well.
Ganerally all areas have dry periods, when sand and dust play havoc with mili-
tary equipment. The dust environment is usually a result of vehicular or per-
sonnel activity on the surface. Minor dust conditions can be a result of

climatic conditions, however, the frequency is negligible when compared to
man-made dust clouds.

4.2.1 Particle Size and Distribution. The size of a dust particle (expressed
in microns) 5: usua§1y understood to be the effective diameter of the dust
particle since dust particles do not have a definite shape. Particle size bears
directly on dust formation and airborne dust movements.

Particle size distribution is represented as the percent of a dust sample smaller
than a given dust particle diameter. The size distribution is relativeiy in-
dicative of the composition of the surface soil material since particles of

least density and size will become available to the dust plume under moderate
conditions. When a surface soil is composed of two or more basic soil materials,
the particle size distribution will indicate this distribution with a double
distribution curve. For a clay-quartz soil the distribution below approximately
30 microns 1s indicative of clay particles with those over 30 microns consti.
tuting quartz particles. Table 6 shows the distribution and compostion of dust
particles from YPG vehicle test courses. The values are averages from several
test samples obtained from different courses.
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Table 6
Particle Size Distribution YPG Dust Course

Particle Size Percent Composition

(microns) by Weight

0-10 4,33 non-abrasive (82%) abrasive (18%)

-2 2.88 clay, gypsum, quartz

21 - 40 3.47 2 carbonate

a1 - 74 3.82 ] non-abrasive (31%) abrasive (69%)

75 - 149 21.28 clay, gypsum, quartz
150 - 250 22.85 carbonate
over 250 41.32_J

As the table shows, abrasive content of the dust increases with particle size.
YPG vehicle test courses are composed primarily of larger size dust particles.

4,2.2 Dust Concentration. One of the most important aspects of dust environ-
ment is concentration. e dust concentration measured near or directly on a
moving vehicle fs primarily a function of terrain, vehicle type, vehicle spaed,
and climatic conditions. It is usually measured as & weight of particles per
unit volume, The methods and techniques employed 1n obtaining and measuring
dust concentrations are important in the accuracy of concentration data.
Several factors that influence concentration data include sampling peried,
location of samples, type of filter, and climatic data. '

0n1% the surface soil layer is responsible for the dust environmant. Any
mechanical or aerodynamic force which causes this surface layer of sofl to be
agitated or moved is a dust generating mechanism. As a result, dust concentra-
tions are not constant but vary over time. Peak concentration occurs shortly
after a vehicle passes over the soil, and depending on particle size distri-
bution, the rate at which dust concentration diminishes is a function of the
square of the particle diameter. Relatively large particles descend much
faster than smaller particles: 40-74 microns at one foot per second; 150
microns in 3 feet per second and 6§ microns at 0.01 feet per second. This wide
variation in dust settling rate is highly important in dust sampling. Dust
concentrations for various levaels of activity are shown in Table 7.
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S ' Table 7 , '
3 ; , Dust Concentrations to which Armored 1)
g ) Personnel_are Exposed 1
. ; OPERATIONS 4
A L MINIMUM ACTIVITY )
- DUST CONCENTRATION BY WEIGHT 3l
- . (grams/cu. ft.) :
S Dust Storm 0156 - .30
. ’ Airborne dust from infantry camp; some from
: a road grader .0003
g , Motor pool of & medical battalion; slow traffic .0004
I Bivouac area, Sunday afternoon; fresh breeze .001
' Div. Sug. Tent, Hdqrs., camp area .001
Air base; planes taking off clean runway .001 _
Motor pool; ambulance driving in loose sand .001 :
Infantry training on regt. parade ground .001
Ordnance unloading depot, only 3 vehicles moving .001
‘ Army truck road, dust raised by staff car .001
‘ Regimental area of camp, normal traffic .001
; Gas dump, no vehicular movement, light to no
f breeze .001

Raflhead with 1ight traffic, no convoy movements .001
Repeated passage of X% ton truck on tank trail .001
Railhead with 1ittle traffic .00
Hdqrs. camp, 1ight traffic, fresh breeze .001
Ordnance unloading depot; heavy wind storm; no
traffic .001

MODERATE ACTIVITY
Infantry column, 4 companies ahead of sampler .002

In convoy behind half-track .002 ..
Asst. driver's seat; 1ight tank midway of b
c¢olumn of tanks .002 |
Evacuation hospital area; sandy surface, :
; fresh breeze .002
Corner tank battalion motor pool; 16 tanks and
3 1 truck moved .002
b Entrance to railhead; almost continuous truck 2
S traffic .002 2

R Troop drilling--no traffic .002 i3




" ‘ N ' %
oy i b
i
. HIGH ACTIVITY §
Maneuver road; dust raised by staff car .003
Convoy of cargo trucks spaced 100 yards .003
From % ton truck and wind-blown dust .004
: Deliberate dust disturbance by k& ton truck .004
| Convoy of trucks and towed 75 mm guns .008
! Repeated passage of % ton truck through
| pulverized si1t bed .006
, Alongisde movinT tank column .037
: Inside tank following another 150 yards ,009 '
\ Convay of trucks passing by .010 1
| Following % ton truck 018 1
- Thirty feet behind half track; loose sand .029
-I ‘
{
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Equipment maintenance s highly critical in desert operatfons. Organizational
maintenance canngt be overlooked; 1t is at this stage that serious damage and

E Section § - Desert Maintenance
% failure can be avoided by detecting and correcting minor deficiencies which
t

could lead to a major breakdown. Gen, Charles L. Scott after WWII said,

t ". . . Anyone who doesn't believe in stressing motor maintenance or
[ in providing 1iberally for it in armor or mechanized units should
P take a trip to the dasart and become converted. It 1s 1{ttered
with millions of dollars worth of tanks and motor vehicles, many
of which could have been saved by preventive matntenance. . ."

f The excessive heat, abrasive materials of the sand/dust, and rugged terrain of

| the desert environment are constantly at work to disable equtpment. One of

these factors alone could put a vehicle out of action. However, together and

acting simultaneously, they represent a formidable obstacle to military equip- |
ment operation.

5.1 Heat. The high temperitures ancountered {n the desert rrevent acequate

i heat 31ss1?at10n of the coolin? and lubricating system of vericle engines.

) When a cooling system becomes ineffective it can adverse1¥ affect theolubri-

L cating system and vice versa. Temperatures in excess of 107.29C (225°F) have

j bean recorded for engine oil during operation. Therefore, particular attention
should be given to vehicle cooling systems as overheating 1s a major problem in

! desart operations. The operator should fregucnt1y check the temperature gauge.

i Liquid cooling systems should be flushed and cleaned frequently. Distilled

; water should be used {f possible, and a coorosion inhibitor should be added.

‘ The coolant level needs checking often due to tha high evaporation rate in the

: desert. The radiator pressure caps should be checked for ?roper oparation, as

| one pound of pressure raisas tha bofling point approximately three degrees.

The exterior of the radiator should be cleaned to prevent the accumulation of

sand and dust which restricts airflow and impedes cooling. Hoses deteriorate

more rapidly in the desert dues to extreme heat. They should be inspected at

more frequent intervals than those prescribed in the technical manuals. Fan

belts deteriorate rapidly and should be checked for cracks and breaks. Spares

should be avatlable,

Frequent bleeding of hydraulic systems may be required to maintain pressure.
This 1s due to the great diurnal temperature variations experienced in the
desert. A140-degree difference between morning and afternoon temperatures 1s i
not unusual, .

Excessive temperatures can be generated bz a combination of ambient heat, radia-
tion and friction, Rubber tires agd track pads have been known to blow out due
to concentration of heat above 1219C (250°Fg in the interior rubber,

g Batteries must be given special care by having water laevels checked frequently
¢ due to excessive evaporation. Overcharging will result in higher evaporation
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ra:e; therefore, voltage regulators should be set to lowest practical charging
rate.

5.2 Sand/Dust. The adverse effect of the desert environment on maintenance
requirements of armament and 1ndividual weapons 1s primartly due to blowing
sand and dust. Moving parts in the recoil mechanism, brakes, and elevating and
travarsing mechanisms can easily become contaminated by abrasive particles.
This will lesd to higher rates of wear for the affected parts. In small
caliber weapons, sand and dust will cause clogging, and Jamming. Lubrication
will compound the problem due to formation of abrasive paste. Therefore,
weapon systems should be kept dry and clean {f possible. I the weapon is not
being used, 1t should be covered to protect vulnerable parts.

Relays and contactors are easily contaminated by scnd and dust preventing
contacts from closing. Fixed equipment, such as stationary engines, generators,
compressors, pumps, and machine tools, also suffer from the abrasive effects of
windblown sand and dust. Rings are worn, cylinders scored, commutators scratched,
and bearings damaged. Frequent 1nsRection and cleaning of air filters and
Erotect1ve screening 1s required, higher than normal replacement rate should

e anticipated and replacement parts kept on hand.

Erosion of helicopter rotor blades and turbine engine compressor blades
may be a significant problem during desert operation. Numerous metallic and
plastic compounds have been tried to reduce rotor erosion but with little
success, The only sure method to alleviate high rotor replacement is by
1imiting Tow level hovering and using surfaced helipads.

The infiltration of sand and dust occurs even in the most minute ogon1ngs.
This ability of fine-?rainod material to enter areas poses a severs problem to
stored electronic equipment and delicate aircraft instrumentation which requires
the exclusion of foreign material. Extreme care should be exercised when
working with such materiel.

Impact of windblown particles produces large electrostatic voltages, An elec-
trostatic charge of as much as 150,000 volts was produced in Saudi Arabia
during a severe dust storm. Proper grounding of equipment should be insured
prior to handling.

A11 maintenance should be performed in a protected environment to prevent
contamination as much as possible. Tasks which require exposure of lubricated
surfaces, should not be performed under adverse conditions.

5.3 Terrain. The rocky nature of man* desert areas causes severe vibration
problems on vehicles and transports. Frequent inspection should be made of all
air 1ines, bolts, nuts, etc. to insure proper tightness.
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Tires of dual-wheeled vehicles must be inspected more frequently after driving
i through rock covered areas, to remove any lodged rock particles and to insure
: ' that the tires are properly inflated. A flat tire on one of the dual wheels

“ will not be noticed while driving and could result in premature failure of the
& other tire if load 1s excessive.
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LOCATION OF STATIONS USED IN TABLES OF MONTHLY VALUES

Bavation
Station and Coun ‘geo
Aden (Aden Protectorate) o
Bashdad (Iraq) 120
Bahrein (Bahrein Island) 18
Basra (Iraq) 10
Damascus (Syria) 2362
Eilat gIsraelg 6
Jaffa (Israsl 66
Jericho (Jordan) 845
Jidda (Saudi Arabia) 20
Muscat (Oman) . 20
Yuma (USA) 206

*Yuma longitude is West

Latitude Longitude Yoars of
(North) ‘Eabt)* Record
120 45" 450 04! 25-50
33° 2t 440 26! 27-34
260 12! 50° 30! 3=13
30° 28! L7° 51t 18-20
33° 30! 36° 18! L=9
29° 33! 3,0 s 5-8
320 oy 340 47 8-1
31° st 35° am 11
21° 30! 39° 22! 10
230 37! 58° 35¢ 18-38
32° 400 114° 36! 40-79

ble. MEAN MONTHLY TEMRERATURE (°F)
gan Feb Map Apr May Jun Jul Aug Sep Qi Nov Deg Year

90

88 86 88 8, 80 77
o 9, 88 178 63 52
91 92 38 82 7 63
93 92 e 71 67 56
80 8l 7, o8 59 A8
90 91 88 80 72 63
M 79 M T &5 58
8 9 86 8L 172 62
87 8 86 84 80 M
90 87 A" 8 T 1
91 90 8 73 62 55

Table 2: MEAN DAILY MAXIMUM TEMPERATURE (°F)

Aden % 77 79 83 87 9
Baghdad 29 5, &1 70 81 90
Bahrein 1 62 68 176 84, 88
Basra 52 57 65 U 8
Danascus L 48 56 62 M0 M
Ellat 60 &L 67 176 84 87
Jaffa 54, 55 59 6, 68 713
Jardcho 59 é0 67 73 82 88
Jiddae 73 %2 77 B0 83 85
Muscat n N M 8 9 93
Yuma 55 59 &, 70 7 85
dan Feb Map Apr May Jun
Aden 85 86 88 93 95 97
Baghdad 59 &5 73 83 94 104
Bahrein 66 67 73 8L 90 93
Basra 60 65 T4 84 94 101
Damascus 52 57 68 75 8, 92
Filat M 72 79 88 96 101
Jaffa 63 64, 70 B 19 83
Jericho 68 70 80 87 97 141
Jidda 7 71 82 85 88 091
Muccat 7% 76 81 89 96 98
Yuma 67 72 T8 86 93 102
34

dul Aug Sep QOoct Nov Dec

9% 93 95 92 91 86
109 110 103 9% 75 &3
97 98 94 89 80 7N
104 105 0L 91 77 64
96 97 9L 8L 69 56
103 105 99 o1 84 T
B6 88 87 8 175 68
103 103 100 <4 83 72
92 93 91 &5 65 8l
95 91 9N I 78

84
106 104 100 88 76 68
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Table 3: MFAN DATLY MINIMUM TEMPERATURE (OF)

dan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Yenr

Baghdad
Bahrein

Basra

Damascus

allat
Jaffa

Jericho

Jidda
Huscat
Yuna

Aden

Baghdad
Bahrein

3
38
56
L4
37
49
46
50
68
66
42

Basra

Damascus

Ellat
Jaffa#

Jericho

Jidda
Mus cat

Yuma

dan
92
€0

83
80
69
80
84
91
87
84

91
85
83
87
86
é2
88
%
96
92

Table 43 ABSOLUTE MAXIMUM TEMPERATURE (°F)

83
68
78
e
55
n
57
67
4
85
60

Mar Apr

98-

107
100

101
108

98
109

95
102
109
100

110
107

86

7
83

May

102
113
109
115
101

103
116
107
112
120

82
79
85
8l

dun

109
119
107
119
104
112
118
115
116
119

82
78
86

Jul
109
123
107
122
108

96

83
72
a2
%
59
76
66
73
8l
83
70

Aug

107
121
107
121
13

106

11, 17

103
113
120

100
109
119

Sep

102
116
105
116
102
106
117
112
109
123

% 19
50 42 55
69 60 72
56 48 &4
48 L0 52
6L 52 65
5 49 57
6L 53 64
5 N 7%
%W 69 78
48 Wb 58
Ot Nov Dec
01 97 93
107 9% 8l
105 93 84
105 9, 8l
99 86 &9
105 96 &2
207 99 85
100 95 89
05 96 92
108 96 83

#Tel Aviv used on map because of higher maximum value (114°),

Years

Rocord

50
34
12
20

9

10
1l
10
38
(t

Aden

Baghdad
Bahrein

Baora

Damascus

Elat
Jaffa

Jerdicho

Jidda
Muscat

Yuma

Table 53 ABSOLUTE MINIMUM TEMPERATURE (OF)

gan JFeb Map Apr Mav Jun Jul Aug Sep Qob Nev Deg

65
19
41
24
2]
kY
36
53

51
22

61
22
45
3l
23
32
37
56
49
25

67
27
51
39
28

34
41
59
58
31

69
N}
57
50
33

70
47
65

.
63
72
69
48
51
59
71

78
50

70
é8

i
66

54

0

67
7.
i
61

N
53
T
45
40

57
64
66
72
50

70
43
56

L9

é8
25
53
36
28

Year

109
123
109
122
1.2

112
118
115
116
123




Table 6: FEAN DRWPOINT TEMPERATURE (°F)# :
- dan Feb Mar Apr May Jun Jul Aug Sep QOct Nov Dec :
b ,
i \don 67 69 71 75 79 80 A0 7T 8O0 4 70 68 ‘
‘ Ranhdad 32 32 29 38 37 41 5 39 38 37 40 36 .
Buhrein 55 56 60 66 71 74 76 8 8 U 67 59 :
, | Basra b 50 55 60 67 70 68 TL 70 63 56 50 i
; , Damiascus 39 42 - - - - 59 65 63 - 53 4Ly :

[ Eilut b1 LY WL 46 52 51 59 55 58 55 L9 43

| Jaffa W1 W = = e e e e T e s

5 Jericho 49 49 51 L9 57 61 b4 b6 66 63 57 50

: Jidda 61 59 66 68 71 W M 7T MM 5 69 66

| Muscat 60 60 65 72 79 78 178 80 78 72 67 61

© Yuma 32 33 35 37 W2 47 5% 6 57 47 36 34

|

#Figures for all stations excapt Yuma are approximate, based upon relations
between mean monthly temperatures and relative humidities for given hours,

Table 7: AVERAGE PRECIPITATION (INCHES)

3

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov: Dec Year :
Aden 30 .20 40 20 .10 .10 ,03 .10 .10 .10 .20 L0  1.83 :
Baghdad  1.17 1.32 1.34 .93 .23 .00 .00 .03 .O1 .08 .74 1,23 7.08 g
Bahrein 40 70 .50 .20 .10 .00 .00 .00 .00 ,01 .20 .80 2.91 i
Basra 1,40 1,10 1,10 .50 ,30 ,00 .00 ,00 .10 .10 .90 1.30 .80
Damascus 1.57 2,09 .24 .35 .04 .00 .00 .0O .08 .16 1.22 l.46 7.2
Eilnt 007 513 023 003 006 .00' .00 .00 .OO .02 007 028 089
Jaffa 5,50 3.20 1,89 .41 .07 .00 .00 .00 .07 .49 2.49 5.84 20.16
Jericho 1,49 1.17 .89 .45 .13 .00 .00 .00 .00 .15 .79 1.50 6.37
Jidda 9 .00 ,00 .00 .04, .00 .00 ,00 .00 ,0O 1.60 .60 3.l4
) Muscat 1.0 .70 .40 .40 .00 .10 .04 .O4 .OO ,10 .40 .70 3.98
: Yuma .39 W42 .32 ,09 .03 .01 ,19 .58 40 .26 .23 .47  3.39
Table 8: PREVAILING WIND DIRECTION AND AVERAGE SPEED (MPH) 3
} et '«
1 dan Feb Mar Apr May Jun Jul Aug Sep Qct Nov Deg i
s Aden NE10 NE10 NE15 NEL5 NE1O NE5 SE7 SELO0 NELIO NE10 NE1O NELO '
Baghdad Ns N5 N5 NW5 N5 NWLO NW1O NWlO NW5 N5 N5 N5 ‘
Bahrein NWS5 NW5 NW5 NW5 NWS NWs NW3  NW2 NW2 'NW2 NW5 NW5 :
Basra N2 N2 82 N2 N2 NW5 NWh W2 W2 W2 W2 We !
Damascus - - - - - - - - - - - - !
Eilat - - - - - - - - - - - - \
Jaffa - - s sW W SW SW SW SWw SwW ] - I
! Jericho - - NE5 NES NE5 NE5 NE5 NE5 NE5 NE5 NES - i
| Jidda NS - N5 NIO N5 N5 N5 N5 NW5 NW5 Nws NS5 N5 |
, Muscat N2 NW2 Nw2 Nw2 Nw2 Nw2 SE2 SE2 SER  NW2 Nw2 NwR y o
i Yuma Né N6 W7 w7 W6 SW6 8Wé 86 SsW5 N5 NS N5 }; !
1
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? ! ';‘ STATIONS USED IN TABLES OF MONTHLY VALUES 3
E‘ Elevation  Latitude  longitude  Years of i
)) Station and Country (feet) (North) (East )# Record _ 1
b Alexandria (Egypt) 105 310 12t 290 53 =51 i
o Aswan SEgypt.) 328 240 02! . 320 531 34 {
: Bilma (Fr, West Africa) 1,171 180 41! 120 551 5-10 i
i Cairo (Egypt) 67 300 03¢ 310 15! 26 %
v El Azizia (Libya), 518 32° 32 130 01! 11 v
o } Khartoum (Sudan) * 1,280 150 37+ 320 33 33-36 ]
‘X f Port Sudan(Sudan) 18 19° 37 370 13t 29~30 ;
d i Quseir (Egypt) 23 26° 08! 340 18 8 i
Lo Siwa (Egypgtyog -5 290 12 259 29¢ 10-20 ; %
Wt Tripoli (Libya) 56 320 &4 13° 11! 19-20 1
to ! Yuna (USA) 206 320 4O 1140 36 40-78 3 i
po | ' !
R #Yuna longitude ia West ] %
N ]
t 1
§ TABLE 1: MEAN MONTHLY ATURE (OF) ! i
|
dan Peb Mar Apr Mav Jun Jul Aug Sep Qot Nov Dev Yeur f‘
| { Mexandris 58 59 62 67 72 76 19 8 1 7% 69 « :
i ;“ Aswan 63 65 72 8l 8 92 93 92 89 84 U . . |
_'_ | Bilma 61 66 75 8 91 92 91 90 68 82 72 o &
! Cairo 5 58 6L 70 76 82 8 8 79 75 68 60 N
; {; El Azizda 52 56 63 69 76 82 82 & 86 77 66 56 T
S Khartoun 73 75 81 87 92 93 90 88 90 8 & 7, @&,
SR Port Sudan 74 74 76 80 85 90 9 95 S #5 8 77 &
. , Quseir 64, 65 70 74 80 85 86 a7 B, 8 75 67 96
-k Siwa 58 56 62 69 77 8 85 84, 8 T 65 56 70
- . Tripold 5, 56 60 65 69 W 79 80 76 U 65 58 68 ‘
I Tuma 55 59 6 70 T 85 9 9 8 73 62 55 M2 §
3 t :
! )
y 1. 39 ]
-
] 1
S '
E“",' . o RN S A DR it ARG ALY, o 1 1
; ]




I ‘
i
o % TABLE 2: MEAN DAILY MAXIMUM TEMPERATURE (°F) i
S Jan Fsb Mar Apr May Jun Jul Aug Sep Qct Nov Deg Year | §
Alexandrda 66 67 7. 75 80 83 86 87 86 83 7 69 78 ‘! :
| Aswan 7 79 88 97 103 108 107 106 103 99 88 78 9 R
Bilma 78 84, 94 103 109 110 108 104 106 102 91 82 98 K

! Calro 67 70 76 83 90 95 96 95 9 86 79 70 &) |

r El Awisia 63 70 76 8L 92 98 104 105 102 90 76 65 .86 .
o Khartoun 86 89 , 96 103 107 107 102 99 102 102 9, 88 98 C
g i Port Sudan Bl 6l «8L € 95 102 106 105 100 93 & 83 92 ;
: Quseir 77 73 77 682 @ 92 93 9, 9L 87 682 76 &, o
} Siwa & 71 77 E5 93 100 100 100 95 90 80 170 &b l :

i Tripold 60 62 66 71 75 81 85 8BS B85 80 72 64 T b

, Yuza 67 72 78 8 93 102 106 104, 100 88 76 68 &7 L
. ||
- |
o |
- i
[
b
X b
; A DAILY MINTMUM ° i
o ' . i
?: |
; dan Peb Mar Aor May Jun Jul Awg Sep Qo Nov Deg Jear »
AMexandrda 51 51 54 58 63 69 73 74 72 68 62 54 62 Lo

Asvan W 51 57 65 T3 7 T8 78 T b9 6L 82 65 |

Bilma 3 W6 s, 61 70 72 73 U 70 60 52 47 60 o

| Cairo 45 47 5L 56 62 68 70 L 68 63 &1 4D 59 P
L El Awisia 42 42 A8 54 60 65 69 68 68 62 84 46 57
|  Khartoum 59 61 65 72 77 79 T % T % 68 6 N |
] Port Sudan 68 66 67 70 75 78 €3 8 79 6 b 0 W 1
Lo Quseir 57 58 62 67 T, 78 79 8L 78 7, 68 6L 70 i
. Siva 39 4L 4 53 60 67 69 68 65 58 S50 42 55 i
b Tripoll K1 L9 53 57 62 68 T2 T M 67 59 51 6) i
- Yuna i 46 5 5 60 68 7T T 70 58 48 ik 58 :
e !
1‘, ‘ | i
Il | 40 3
SR £
P ‘ d
u | 8
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. i
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TABLE 4: ABSOLUTE MAXIMUM TEMFERATURE (OF)

o e L .

dan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dee Year
Alexandrisa 81 91 103 108 108 111 102 105 106 104 96 85 111

; ’ Aswan 99 102 110 116 118 123 24 120 117 112 107 99 12
; . Bilma - 95 97 108 113 117 118 117 114 113 109 107 . 95 118
Catro 85 92 100 109 112 116 108 106 106 102 97 83 116

| El Asisda 77 8, 98 108 115 131 124 127 136 108 96 79136
. Khartoun 103’ 408 112 115 116 115 117 109 111 109 106 104 117
Port Sudan 88 89 4 100 111 117 118 116 113 107 96 93 1.8

L T P PRIy PRI DU

! " Quseir 85 9, 99 97 99 118 104 106 101 97 9L a6 118
, Siva 86 95 99 108 114 117 115 115 111 106 98 86 117 .
f Tripold "9 90 95 104 104 109 109 106 109 102 95 179 109 :
' Tumk 8, 92 100 107 120 119 120 119 123 108 96 &3 123 ,
:
; A
| 3
: 1
i ]
o
{ ‘
b
A 1 { q
4 BLE 5: ABSOLUTE MINIMUM ATURE (OF) :

; ! Jan Feb Mar Apr May Jun Jul Aug 8ep Qct Nov Deo Year
8 i Alexandris 38 37 A4 A9 54

i 59 64 6L 6Q Sk 46 37 37 S,
4 ! Aswan 37 35 43 49 52 66 68 67 63 54 37 36 35 L]
4 | Bilma 37 32 39 46 s& 57 62 64 5S4 46 L1 32 32 b
E. ! Cairo 31 37 37 46 50 58 62 65 58 54 45 36 31 Lo
. Fl Aeieda 32 32 32 39 A5 53 52 53 52 AW 34 3 3 -
g L Khartoun W W 49 53 61 67 66 b4 6L 62 54 A5 M b
- Port Sudan 50 52 53 59 60 68 68 67 57 61 52 53 50 i
T S Qusedr - 39 46 52 58 63 70 T2 69 7 66 58 51 39
b Siwa 26 27 32 39 4B Sk 57 60 .54 A7 36 28 26
J Tripoli 35 37 WO 45 49 ST 62 64 6L 53 42 39 35
i Yuma 22 25 3 38 39 50 6L 58 5 38 29 22 22

: 4




Alexandria
Aswan
Bilma
Caire

El Agzizia
Khartoum
Port Sudan
Quaeir
Siwa
Tripnli
Yuma

TABLE 6: AVERAGE PRECIPITATION (INCHES)

dan Feb Mar

2,01 .94 43
0o 0 o
24 26 .20

1.5 94 .92
0o o0 7
.28 .16 .oE
T

608 T

Oh
3,20 1.78 1,04
.39 Iu .32

Moy Jun Jul Aug
T

e

T
.08
29
.12
+Ob

T

T
23
.03

0
Ob
.02

T

.08

0

.02

T

49

0
T

35 1.97 2.87

T
0

T
05
01

b

0
0

.02
19

16

0
0

.03
ST

Sep
04
27

T

.08
71
T

T
0

Qct Nov Dec
«20 1.30 2,32

o 0 0
08 ,08 ,20
.60 1.08 2.66
W16 T 0
«55 1.77 1.02

T JQé .12
T 04 .12

lear
7.40

.85
1.16
8,42
é.18
4.30

.28
W32

037 1-51 2-53 3076 ubo9l

A0

TABLE 7: MEAN DEW POINT (F)

Jan Neb Mar Apr May Jun Jul Aug
Alexnidr:lal 47 48 50

Aswan 38 37 A0
Bilma2 O K A3
Cairot L5 Ay W8
El Azigzia - - -

Khartoum3
(Stack I‘tb) 40 35 3
Port Sudan by, &3 65
wse 49 41 55
3iwa: 4 4 N
l‘ripgl:l.’* b3 45 48
32 33 35

L Based on observations at 0800, 1400, and 2000 hours, Egyptian Standard Time.

55
45
48
51

36
68
55
51
52
n

60

56
55

66

70
56
63
64

61

27 .23 MW7

3.38

Sep Oct Nov Dsc Year

63 57 65
52 48 W
55 50 43
6L 56 48
5 46 43
™ T 6h
64 59 52
6 53 W
60 52 A4
b7 36 34

59
48
33
56

47
64
60
35
55
bl

! Based on observations made at 0800 and 1800 hours » Oreenwich Mean Tima.
Based on hourly observations (first order weather station).
' Based on observations made at ‘0900, 1500, and 2100, sone time.
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TABLE 8: AVERAGE CLOUDINESS
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STATIONS FOR TABLES OF MONTHLY VALUES

ik

' Elevation Lenath of
1 Station and Country (Feet) Latitude Lonaitude Record ;Yrs}l
! Algiers 126 360 48' N 2 M2  E 20 - 36

‘ ) Biskra 407 34° 54' N b 4A' E 18
; Ghardaia 1,739 32° 29' N J° 38' E 14
j E1 Golea 1,247 30° 33' N 07 E 18 = 19
- - In Salah 919 27° 08' N 22 E 14
. Ouallen 1,136 24° 36' N 1“ 14" E ' 11
) Ft. Laperrine 4,480 22° A7' N §° 3i' E 7=-18
! Kida! 1,3N 18° 26' N 1° 21 E b - 10
: N{amey 716 13° 31*' N 2Y N6' E 9 - 29
| Daker 131 ° 14%an' N 17° 26' W 22 - 25.
i Sid{ Ifni 154 20% 26 N 10° 18' W 7
! Gabes 6 33° 53' N 10 N7 E A0
g Yuma . 206 32 AD' N 174° 36' W 75
t

TABLE 1: MEAN MONTHLY TEMPERATURE (F°)
Jan Feb Mar Apr May Jun Jul Aug Ssp Oct Nov Dec Year

: Algiers 64 66 59 62 66 72 77 79 76 10 63 L8 &6 :

Biskra 52 65 61 67 75 B4 81 90 B2 71 A0 H3 7 ] 4
Ghardata B1 656 A1 69 76 BY 94 92 85 72 Al K3 N 13
E1 Golea B0 B85 62 70 77 BB 93 92 85 73 €0 52 71 i

, In Salah B6 51 68 77 84 95 98 97 91 B0 66 58 78 3

I Ouallen 62 67 74 82 £88 98 100 99 94 @4 71 63 A2

] Ft. Laperrine 53 56 63 71 78 83 83 82 79 72 64 67 !

' Kidal 66 72 78 88 93 95 91 87 BR B4 76 70

3 Hiamey 76 80 B6 93 93 89 85 B2 8BS 87 BRI 77
g Daker 77 72 72 73 76 R 83 82 R3 B 790 74
s S1d1 Ifni 58 60 62 65 65 67 69 €9 €9 69 67 €0
‘ Gabes 52 54 60 64 70 75 80 B2 78 71 62 B4

|
[
i
‘ Yuma 55 569 64 70 77 85 91 90 BE 73 A2 B5




-

TABLE 2: MEAN DAILY MAXIMUM TEMPERATURE (°F)

Jan Feb lar Apr May Jun Jul Aug Sep Oct Mov Dec Year

|
; Alaiers 62 63 66 G9 73 80 05 86 R3 77 70 fA 73 :
| Biskra 61 66 72 70 f7 07 104103 04 A2 @0 €2 A A
* Ghardafa 62 65 74 03 ONIN2 100 107 00 N5 72 A3 R4 {
! E Golea 64 6B 75 BA 0N N2 112 105 09 £7 73 64 8B | ;
| In Salah 69 76 063 92 99 110 113111 105 04 A0 71 92 .
| Ouallen 74 80 £8 06 1M 111 113110 N6 06 AA 76 04 i
1 Ft. Laperrine G7 70 78 B6 92 05 OB 94 O p5 78 0 R3 !
;| Kidal 80 B8 95 108 100 110 17 102 102 100 02 AR OR i
b tH amey 92 07 103 108 106 101 05 91 OF 13 12 95 99 1
S Dakar 70 BO g0 A1 RA A8 RO A7 0O 1O RE A1 84
; stdd Ifni 65 67 69 72 70 72 74 74 75 76 74 61 N .
S Gabes 61 64 GO 74 70 83 80 91 £7 M 72 63 76 ;
S Yuma 67 72 7R 86 93102 1N6 10A 10D BR 76 ER 87 _
S
s !
, .
} ,
( TABLE 3: MEAI DAILY MINIMUM TEMPERATURE (°F) ;
y Jan Feb Mar Apr Mav Jun Jul Aug Sep Oct Nov Dec Year .
: Alniers 49 50 52 65 59 €5 0 71 €9 64 57 52 KO -
o Biskra 42 45 50 65 63 71 77 76 70 G 50 A5 5O
§ Ghardata 40 44 A8 BB F1 73 78 76 7N 5O A A2 ER
: E1 Golea 37 42 A9 56 64 74 79 78 TN 60 A7 An  BR
: In Salah 43 46 53 62 €9 £N 83 A2 77 66 53 A5 63
g Ouallen B0 53 60 €7 74 R4 07 R7 82 T BR 51 60
1 Ft. Laperrine 30 42 48 56 A3 70 7N 0 6 B9 BN A3 BR
k Kidal E) B6 & 70 78 79 75 73 73 60 K1 55 £7
z N1 amey B9 64 60 78 AN 77 76 74 75 72 €4 B8 70 1
g Daker 64 64 6A A5 6B 7A 76 76 77 77 73 61 10 ;
. Sidi Ifnd 51 63 56 B9 A0 K3 #4 64 FA 63 €0 B4 6N ;
- Gabes 43 44 49 B4 61 6F 71 72 €9 €2 52 A 7 :
¢ Yuma 82 46 50 54 ED FR 77 77 0 BB AR A4 BA '

Ny

i o 901 e e S MY AL IS BT SNl A
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TABLE 4: ABSOLUTE MAXIMUM TEMPERATURE (°F)

dan Feb Mar fdor MMay Jun Jul Aup Sep Oct Nov Dec Year

; Alaiers 02 87 &8 9 13 M9 M2 N2 NA 07 a2 o 12
. Biskra 78 R 03 1M 1M 117 NG 121 1N 1M RE AN 17
| Ghardaia DI P8 06 1A IO 124 126 124 N7 It M 2 of ,
' EY Golea C7 95 101 11 113 N0 122 124 N7 00 06 pA oA .
: . én §:1ah 88 95 104 114 130 128 133 128 121 1M 107 M 133 L
uallen S S S P :
‘ Ft, Laverrine 83 OR 01 96 102 111 107 104 1M OF e AP 11A ,
Kidal 97 102 110 N6 122 127 120 114 111 00 10a a7 192 5
111 amay 108 102 116 117 116 114 106 108 105 108 0 107 117 ;
! Daker 102 100 109 100 105 100 1AM 100 100 100 08 6E 1o |
- Sidi Ifni B1 86 10 113 1M PO 118 05 NN IN3 68 78 1R ;
Gabes B1 82 99 108 119 N5 122 117 120 1M 67 A 192 ]
: Yuma B4 02 100 107 120 MO 120 MO 123 108 06 RI 129 :
| ;
! -

TJABLE 5: MEAN DAILY MINIMUM TEMPERATURE (°F)

dan Feb !lar Apr v Jun Jul Aun Ser Oct Nov Dec Year

T e L e I P W T, I I A e

!

I

|

|

|
Biskra 20 3 4 A6 A5 47 BC BO EA AN A 28 20 l ]

.

|

|

Alglers 28 33 M A A B2 €1 62 A0 A An 34 9p

Gjardata 22 23 27 3 A5 KA G2 A7 B1 30 3 23 22

EY Golea €2 23 27 3 A5 RAOB2 57 Bl 30 3@ 23 9

In Salah 26 2 3 20 A0 R 63 50 GA A PP 9B 9B

Quallen - - - - - - e e - - - - -

Ft, Laperrine 20 26 32 28 an B2 5R .GR K6 A7 a1 27 N

Kidal 38 33 3F A5 €2 7 €2 B3 €N 57 A0 A3 13

Niamey 46 49 66 63 (A 65 €2 66 €7 B GA AR Af )
Daker 55 65 B8 B9 F2 CF 67 6] €7 €7 €5 B3I B3 - o
S1d1 Ifni 43 4C 4 A0 £5 B2 N A1 BD B4 A7 A2 M) y
Gabes 2] 28 36 390 39 &0 AR 57 BA A} a4 32 27 ;
Yuma 22 26 3N W, 30 60 €1 B8 50 3 f9 22 2 ¥

e gk e

1 R R AR AR T ¢ a1 AR sl L 16 R U LA 3 gl




; ‘ TABLE €: AVERAGE PRECIPITATION (Inches)
; | Jan Feb Mar Apr May Jun Jul Aug Sep Oct Hov Dec Year )
Algiers 4,07 2.79 3.28 2,13 1.46 .48 .12 ,12 1.23 3.18 3.85 A,5) 27.22
. : B‘ISKV‘l '57 03 .59 056 042 022 .n5 5021 051 063 .69 087 5.79
: E . Ghardaia .35 .12 .28 .16 .20 .16 .na .08 .20 .28 .BY .28 2.68
b EY Golea .18 .23 .12 .n4 .03 .n2 0 N2 .04 .32 26 .26 .52
Y. In Salah Jd4 .12 .02 M .m0 n ,06 .02 ,08 ,19 .07 .66
; - Ouallen 01 .02 .07 0 n n 04 14 02 T Jen A6
. . Ft. Laperrine .24 .02 .04 .16 .43 .14 .12 .40 .70 .M M .04 1.74 ,
‘ I Kidal 0 04 0 04 19 ,231.nm 2.491.06 .06 N MO82 |
'! N"Il’ﬂ.y .05 T 013 -37 1.35 301’ 4569 9036 2098 .75 003 n 22.82 ¥
. Daker 03 .04 .02 T 04,72 3,43 9.71 4,96 1.38 .12 .22 20.67 :
i Sidi Ifnd 1.00 .67 .53 .34 .19 .22 .na 02 .67 ,221.081.20 F.MR
: | Gabes .86 .67 .83 .39 .3 .,n4d .M .08 .65 1,181.34 .59 F.89
: [ Yuma .39 .41 .82 ,n9 N3 .M .19 .57 .an .27 .23 .47 3.38
|

TABLE 7: MEAN DEV _POINT (°F)

Jan Feb Mar Apr May Jun Ju) Aug Sep Oct Nov Dec Year

!.
‘ N
{ )
Algiers 45 A5 47 B0 55 6) 66 I0 R4 G7 BY A6 56 !
Biskra 39 39 40 A3 49 FE4 B8 61 60 BA 46 A1 B j !
: Ghardafa 41 43 47 49 B3 59 A6 66 B9 51 A6 42 B3 g
3 £1 Golea 3 32 36 38 44 48 B4 55 51 48 A0 35 A4 |
: In Salah 35 38 43 46 A9 59 54 B3 EE 50 46 37 48 ;3
Ousllan 17 21 .20 28 24 29 32 4 4 4 3B n AN | §
:?& %aporr1ne 31 20 28 33 41 38 38 A 41 37 34 25 24 %
a - - - - - - - - - - - - - ! .
N1 amey B/ 40 B0 B9 72 N M 73 74 €9 56 46 62 -
. Daker 6 68 61 62 65 7 73 74 15 713 67 60 €7 \
- . Sidi Ifni Bl 53 55 58 59 62 65 65 65 €3 A1 KA RO !
! Gabes 41 42 47 54 60 65 69 M 67 62 BN A3 86 -
Yuma 32 33 35 37 42 A7 B9 64 B7 A7 3 3¢ A4 §

48
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3 ,‘ X 3
; TABLE 8: AVERAGE CLOUDINESS (10ths of Sky Covered)
dan Feb Mar Apr May Jun Ju)l Aug Sep Oct Nov Dec Year
| Algiers 5.0 4.9 4.9 4.6 4.3 3.1 2.8 2.6 3.0 4.5 5.2 52 4,
X . Biskra 2.7 3.0 3.1 2.7 3.0 2.4 1.4 1.8 2.9 2.7 2.9 3.2 2.7
) : Ghardafa 2.2 2.5 2.5 2.2 2.1 1.7 1.4 1.4 2.2 2.4 2.7 2.3 2.2
3 E1 Golea 1.9 2.0 2.4 1.8 2.0 1.5 1.0 1.2 2.0 2.3 2.8 2.1 1.9
! . In Salah 1.6 1.7 1.7 1.9 2.2 1.6 0.9 1.2 1.6 2.2 2.7 2.1 1.
' : OU!"GH 1.5 1.2 1.7 106 1-4 1.6 105 2.1 1-7 ?03 ?-‘9 ?-01 1.8
| Ft. Laperrine 2.5 2.0 1.6 2.8 3.0 3.2 3.1 3.1 3.1 2.5 2.8 2.0 2.7
Kidal 1.0 0.8 0.6 0.8 1.4 2.1 2.7 3.0 2.7 1.6 1.4 1.5 1.4
1 amey 1.6 1.5 1.8 3.8 3.2 3.4 4.1 B.1 3.8 2.6 1.5 1.4 2.7
, Daker 4.4 4.0 3.4 3.2 3.7 A7 5.7 6.8 6.0 4.7 B.1 B A7
3151 Ifnd 4.2 4.2 A.8 4.9 £.3 7.0 7.2 6.5 5.6 3.1 5.3 2.0 5.4
aabes - - - - - - - - - - - - -
? Yuma 2.3 2.4 2.1 1.5 1.1 0.6 1.6 1.8 1.1 1.2 1.6 2.4 1.6
=
: TABLE O: PREVAILING WIND DIRECTION* AND AVERAGE VELOCITY (MPH)
} dan Feb Mar Apr Mav Jun Jul Aug Sep fet Moy Dee
| Alglers W W W  EN E N N E E M W W
b Biskra NMONY MM M4 NN SE SE SE ONM MM MM MM .
! Ghardaia NN MY N MW ONY NN MM MM NN MW R :
} E) Golea ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢t ¢ ¢ ]
( In Salah N NE NE ME NE NE NE NE NE NE NE NE L
| Ouallen ¢c ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢t ¢ | B
Ft. Laperrine NE MY NW N BN E E E NME NE  MNE ME B
Kidal E2 E2 E5 NE4 NEA E5 M5 W2  SWER EP E2  NER |
| ' amey E10 E8  EIN  11** KSHA MSHI2 SW12 SWO SSHR M&  EE O {
; Daker N4 M6 N7 M8 M5 W12 W1 UNKIO MW MY Mia M
; < sidi Ifni NNEG NNEE NNEG NNEE MNWS SWE  SNE  NNWE NNMG NNES MNER  NNE3
i ?: Gabes C NN ONW MW MY MW NN MY MM M MM .
o | Yura Ne N6 W2 M7 ME  SWe SHE SE SNE NE MR NE

*C = Calm

i . **D{rection Variable
|
|
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TABLE 3: MEAN MONTHLY TEMPERATURE (°F)
dan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Yr

z
{
Jodhpur 64 67 77 8 93 93 89 85 85 82 74 66 80 i
Karach! 67 69 75 8 84 8 8 83 8 8 76 70 78 j
Jacobabad 58 63 75 8 95 99 97 93 90 8 70 60 8 1
D.I. Khan 55 58 68 79 89 95 93 91 8§ 78 65 56 76 g

1

Peshawar 51 54 63 73 84 92 92 8 83 73 61 53 72
Gllgit 39 44 53 62 72 80 84 83 75 64 62 42 63
Kabul 31 33 45 56 66 72 76 75 68 68 49 38 56
Seistan 46 51 60 71 80 8 91 8 8 69 b7 48 69
Isfahan 36 41 49 59 68 78 82 80 73 62 650 40 60
Tehran 36 41 49 60 70 80 85 84 77 64 B3 42 62 f
Bushire 57 59 66 74 83 87 8 91 8 8 71 61 75 I
Yuma 55 69 64 70 77 8 91 90 8 73 62 55 72 '

JABLE 4: MEAN DAILY MAXIMUM TEMPERATURE (°F

e o T————— ——— T ———

dan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Yr

Jodhpur 77 81 91 100 106 104 98 93 95 96 89 80 92 1
| Karachi 26 77 B2 B5 89 90 89 8 86 87 8 79 84 ’
} Jacobabad 73 78 91 100 112 114 109 105 104 99 8 76 97
i D.I. khan 69 72 82 93 104 108 103 101 100 94 82 72 90
; Peshawar 63 €66 75 85 99 107 104 100 9 88 77 67 86
: Gilgit 46 52 62 72 84 93 97 95 87 75 63 50 73
E Kabul 43 45 56 70 80 88 92 92 8 75 65 50 70
: Seistan 58 63 73 84 93 100 103 100 93 84 72 60 82
i Isfahan 47 63 61 71 82 93 98 96 90 77 64 61 74
4 ? Tehran 44 50 59 71 82 93 99 97 90 76 63 50 73
3 : Bushire 64 656 73 8 89 92 95 97
' \ Yuma 67 72 78 8 93 102 106 104 100 8 76 68 87

TABLE 5: MEAN DAILY MINIMUM TEMPERATURE (°F)

dan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Yr

Jodhpur 64 67 77 86 93 93 89 85 8 82 74 66 80 3
Karachi 67 61 68 74 79 8 81 79 77 74 67 60 72
Jacobabad 44 49 60 70 79 85 85 82 76 64 52 44 66
D.I. Khan 40 45 55 66 76 82 83 81 76 62 48 41 63
Peshawar 51 54 63 73 84 92 92 8 8 73 61 53 72

4 {
ai1git 32 37 45 53 60 67 72 T 64 53 42 34 82 ;

o Kabu! 18 21 34 43 51 56 60 59 51 41 33 25 41 P

A T Sefstan 34 38 47 58 67 75 79 7 66 54 42 35 66 1

| F Isfahan 24 29 37 46 54 63 67 64 5 41 3 28 46 |
} J Tehran 27 32 39 49 85 66 72 71 66 53 43 33 B |
- Bushire 51 53 59 67 76 81 84 8 79 72 63 55 €9 i
i k Yuma 42 4 50 54 60 68 77 77 10 68 48 44 58 }
o 51 :
[ {
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Jodhpur
Karacht
Jacobabad
D.I. Khan
Peshawar
Gilgit
Kabul
Seistan
Isfahan
Tehran
Bushire
Yuma

Jodhpur
Karachi
Jacobabad
D.I. Khan
Peshawar
Gilgit
Kabul
Seistan
Isfahan
Tehran
Bushire
Yuma

Jodhpur
Karachi
Jacobabad
D.1. Khan
Peshawar
Gilgit
Kabu1l
Seistan
Isfahan
Tehran
Bushire
Yuma

TABLE 6:

ABSOLUTE MAXIMUM TEMPERATURE (°F)

<
-

el wnl el d el e el ) ) b ad

-
-

—

e I

—

WNMONWNWNIN IO

NoOUN
ZTNDODMO =

O W

-

dan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
91 100 106 116 116 115 110 105 108 107 98 90
89 93 106 111 118 114 110 99 106 108 100 9
89 102 112 119 126 127 126 118 115 112 103 90
83 89 106 114 120 122 120 114 110 106 93 85
77 86 98 108 118 120 122 118 110 101 89 8
57. 74 82 93 106 110 113 108 104 92 77 64
75 77 87 99 102 109 112 107 102 98 92 82
78 89 94 99 109 112 112 113 107 101 8 79
69 71 80 89 96 104 107 106 100 90 79 68
64 73 84 92 99 107 109 109 100 90 79 67
80 85 105 103 107 112 112 N5 107 101 93 87
B4 92 100 107 120 119 120 119 123 108 96 83

TABLE 7: ABSOLUTE MINIMUM TEMPERATURE (°F)

Jan Feb Mar Apr May Jun Jul Aug Sep Qct Nov Dec Yr
30 33 49 59 66 72 68 70 68 57 42 38
40 43 47 57 65 68 73 73 69 57 48 39
25 29 39 48 61 70 72 68 60 47 33 3
28 27 36 44 58 60 66 69 61 46 28 26
28 28 33 40 51 63 66 66 58 44 25 26
17 22 27 38 43 50 56 54 43 38 28 22
-7 -5 9 20 31 31 45 45 34 20 5 0
17 23 28 43 51 61 65 68 52 36 23 18
-4 8 6 26 37 48 48 52 46 28 20 10
-4 4 10 23 28 50 58 57 50 38 23 10
32 37 4 47 58 67 74 69 63 55 42 37
22 25 31 38 39 50 61 58 50 38 29 22

TABLE 8: AVERAGE PRECIPITATION (Inches)

Jan Feb Mar Apr May Jun Jul Aug Sep QOct Nov Dec

0.15 0.24 0.11 0.13 0.41 1.42 3.97 4.84 2.40 0.32 0.11 0.1

0.46 0.44 0.29 0.15 0.06 0.72 3.20 1.56 0.52 0.02 0.08 0.20

0.25 0.30 0.24 0.18 0.14 0.22 1.05 1.13 0.23 0.02 0.05 0.14

0.45 0.67 0.96 0.69 0.39 0.61 2,29 1.90 0.63 0.1 0.15 0.24

1.44 1.53 2,44 1,76 0.77 0.31 1.26 2.03 0.81 0.23 0.3} 0.67

0.25 0.26 0.80 0.96 0,90 0.37 0.39 0.55 0.40 0.24 0.05 0.1

1.72 1.80 3.25 2.59 0.97 0.21 0.11 0.12 0.05 0.35 0.50 0.95

0.39 0.44 0.55 0.13 0.02 0.00 0.00 0.00 0.00 0.07 0.10 0.4

0.65 0.45 0.93 0.61 0.20 0.42 0.02 0.01 0.03 0.14 0.56 0.87

1.65 1.14 1,96 1.37 0.60 0.08 0.16 0.04 0.08 0.34 0.88 1.23

2.67 1.88 0.95 0.49 0.02 0.00 0,00 0,00 0.00 0.08 1,36 2.94

0.39 0.41 0.32 0.09 0.03 0.01 0.19 0.57 0.40 0.27 0.23 0.47
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Eo TABLE 9: MEAN DEW POINT, 0500 (°F) .
b ‘ ]f} Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Yr % -,,;%
o Jodhpur 34 28 39 4 59 70 73 73 70 654 38 36 52 £
: Karachi 46 54 62 71 76 79 78 76 74 69 61 55 67 i ;
o Jacobabad 38 42 50 58 68 76 78 75 73 59 49 44 59 ¢
: . D.I. Khan 34 37 49 57 62 70 76 76 70 56 42 40 56 |
3 Peshawar 32 390 46 53 54 59 70 73 66 49 40 38 B2 i
: Gilgit 26 26 31 42 49 54 59 63 54 41 30 27 42 v
P Kabul 18 22 32 40 A4 42 46 47 37 32 26 23 M g g
b Sefstan 41 38 43 52 56 56 56 57 50 44 38 36 47 b
L Isfehan 21 38 29 37 47 4 46 47 38 31 39 26 37 i
- Tehran 37 27 30 3B 51 5 57 45 37 2 -- 38 -- b
4 Bushire 47 50 53 658 67 73 77 76 71 65 58 62 62 b
- Yuma® 32 33 35 37 42 47 59 64 57 47 36 34 44 L
E’ * Mean of daily observations at 0600, 1200, and 1800 ! .
L TABLE 10: AVERAGE CLOUDINESS (10ths of Sky Covered) i)
'( Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Yr |
g | Jodhpur* 2.9 2.7 2.0 2.1 1.2 3.3 7.6 7.7 4.1 1.3 1.5 2.4 3.2 2 3
S Karachi* 2.6 2.3 2.4 2.6 3.3 5.4 7.3 7.5 4.8 1.6 1.1 1.9 3.6 1o
S Jacobabad**2.3 1.8 1.7 1.3 0.5 1.7 1.8 1.1 0.5 0.3 0.8 1.7 1.3 .
g ; D.I. Khan* 3.2 3.2 3.4 2.6 1.1 1.2 2.3 2.2 1.0 0.5 1.3 2.7 2.1 Y
; ! Pashawar** 4.3 4.1 4.1 3.2 2.1 1.9 2.4 2.5 1.2 1.2 2.2 3.2 2.6 I
¢ ! Gilgit* 7.4 6.9 6.6 59 4.6 3.1 3.6 3.7 3.4 3.4 3.7 6.2 4.9 :

3 g Kabul* 4.2 4.9 4.5 4.2 3.0 1.5 1.5 1.5 0.9 1.4 2.6 4.0 2.8 b
; t Seistan** 4.0 3.6 3.4 2.4 1.6 0.7 0.8 0.5 0.5 0.8 2.3 2.9 2.0 P
: f Isfahan** 3.6 3.2 4.2 3.4 3.2 0.8 1.6 1.4 1.0 1.8 3.6 4.2 2.7 .
; | Tehran®* 4.1 4.5 3.8 4.2 2.9 0.8 1.4 1.1 0.6 1.8 3.7 4.3 2.8 !

; ; Bushire* 4.5 4.0 4.1 3.3 2.2 0.2 0.8 1.0 0.6 1.0 2.6 4.7 2.4 .
: y Yuma** 2.3 2.4 2.1 1.5 1.1 0.6 1.6 1.8 1.1 1.2 1.6 2.4 1.6 P
I * Morning reading only { j
‘ : w*  Mean of two or more daily readings S
! fs |

»\: i 3
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TABLE 2;  SrATIONS USED IN TADLES OF MONTHLY VALUES

Station BJiwention Latitude Longitude ll!nnzth of
Y Almolinsk 1,148 $1%10'N 719308 1432 .
. | Baka <43 . bo%2atN 4995118 1857
b Bayram Al ¢ 79 37937'N 62008'E 18-36
- Fort Shovchenke y =79 49310\ 50°16'8 15-h2 ‘
¥ Kisl-Arvat W 38958'N 56°15'K 5225
: Tashkent 1,568 41°20'N 69%18'E 1756
} . Tornes 1,017 2731:':« 67915'5 7-19
; Turtiul Wl 1%28'0 61207'E 2852
Uralak 124 S12 | s10z2' 17-25
Yuma, Arisona 206 32%0m 1436w 70-79

g
E
&

12 B % 6 90 65 5 X 19 8 38 w
Baku 3 39 W& 51 6 72 7 78 71 62 SL 44 87 e
Bayren AA 38 W 62 7 01 8 82 70 53 48 6 60 l "
Fu Shovehenke 25 28 33 50 68 Eﬁ 7o 78 66 oM 32 s (
KislaArvat 31 38 6 2N %0 85 T 60 N7 38 61 L)
Tashkent %2 3 45 9 69 778 81 78 &7 4 W % 87 l
Torues I k2 51 65 77 86 S0 86 75 61 5 k2 &
Turtiul 22 30 &2 72 80 84 P &9 gz 29 S5
Oralak b 10 B 39 59 68 MW 69 56 b2 n 39
TOU Arizons 8§85 59 64 70 8 91 9 85 M 62 55 R

*Tri-dally means, exoapt for Yusa
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PABLE )3  MPAN DAILY MAXTMUM TRPRMATURE® (OF
" looation  dan Fob Map App Miy Jun Jul Avp Sep Oct Noy Deg Yp
Aknolinsk b 9 20 O 64 T3 B 7 62 & 3 N 42
Baku o 42 U6 sh 67 76 82 B2 ™ 66 53 s &)
Biyran-Ald 29 W 59 72 86 % 98 95 A 72 59 S0 N
Pu.Shovchenkp 27 33 42 S5 69 B0 05 OW 72 59 W 3 57
Kisyl-Arvat , 28 49 57 75 B4 94 100 200 B89 786 56 42 71
Tashkent .36 Wb 53 66 78 87 92 89 BL 66 23 us &8
Tornes W s1 59 ?# 0 97 W2 68 84 % 5 7
Turthul 28 3 50 67 dr v 95 02 Bl &6 48 37 AS
Drdak 6 13 2 ub 85 76 81 78 &4 48 7 12 4
b1 €7 72 M '86 9 202 106 04 100 8 6 68 87
‘Il; ;ut ¢ives, mean 1300 wpontmc. )
TARLE §;  MEAN DATLY VTN TREERATURES (OF) ‘
lecation ____Jan koR Map  dor Miy Jun Jul_Ave Son Ot MNoy Doo Yp
Akmoddnak B Y .1 R 42 51 55 52 41 22 1 2 N
Pakn W 36 39 46 6 66 72 72 66 ea 4 4o s2 ‘
Bayrandld 23 29 37 48 58 &5 67 & 5 M 36 29 !
P4 Shovotienko o8 28 i'o‘ b2 56 66 70 67 57 M4 A5 28 46 :
Kasl-Arvat 21 %0 Lo 82 20 7 A 61 W 3B 32 %0 .
Tauhkant 2y 28 3 Wy 56 62 &5 61 s 42 35 U8 5
‘r‘nm' - -— - - - - Y -- - -e e PN H
Uik b 3 W 3% ¥ 3 » o oM o» W 3@ |
[y 2§} - {
YOl b2 W S0 W 6 B T 7 70 B & B |
I
57
]
;
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o ekt b e ek At b o s o
e e

-




_ e R
i

TABLE 3 ARSOLUTE MAXTMUM TEMPERATURR ‘2[[

logntion Jan JFob Mapr App My Jup Jul Aug Sepn Oat Noy Dag Y¥p

Akmolinsk béuasoau909699959oga
Baa 65 7L 75 80 92 95 @ 99 9l
Bayram MM " .73 83 92 101 183 13 11} 12 108

Ft.Shovchonko 51 359 G980 99 106 107 9 &
Kigyl-evat 70 87 95 97 105 113 113 109 L0 9%
Tashkent 67 76 98 9% 104 108 109 108 100 o
Tornas 7. 79 86 95 207 122 105 N3 106 100
Turtind 62 77 91 95 110 103 11z 109 103 92
Oralsk % 3 60 79 92 10l 104 98 96 Bl
YONA & 92 109 107 12¢ Ny 120 U9 123 108

TABIR 7: ABSOLOTE MINIMUM TEMPESATURE ‘2]

loattion  ssn Fob Mar Aop Moy dun i) dux Sem et tov Do X

Acolinek ol w56 <34 18 19 21 38 AW 18 .16
Balm 8 19 2 32 W4 Wy 57 57 LS5 39
Bayranm Al b 6 2 27 W ‘5‘0 % 50 29 17
Ft. Shovohenke -7 2 4 D 3% 2 57 55 A 29
Kizyl-Arvat 13 <1 186 27 WV z“ zg zz 3% 2
Tashkent =19 =% .3 22 33 3] % 5 |
r.m. - -— - [ - - - e - -
Mm L] - - - - - - -»as -— e
Uralek B2 &30 =28 A0 2 %2 4 32 2 [
YUNA 2 25 2 38 3% 50 6 8 so 28

59 B 9
0 Zz ﬁ;’
68 6w

710
26 109

3
883
3394

<% w50 =56
2 18 8
R
i 4 -15 |
w7 =1} =19 t
S <39 e }
29 22 2 |

il . il s’ RN 5 ol ey B



. TABLE 81 AVERAGE PREGIPITATION (Inchea)
leoatdon . .__don Fob Map App Moy Jun Jdul Aus_Sop Oot Nev Dog  Jp

| Alﬂ'oltnlk 39 51 W5 .55 .98 L.81 \.38 1.50 1.06 1,06 .67 .59 11.20

! 075 05’ n?l 075 039 023 020 Q? 09'* 101‘* .90 7036 g
: . 'nam-m 83 551,28 .75 23 ,08 .oo 00 O G249 W7 5,00 ;
! N.Shmhcnku J2 L2 )] 05 . 67 051 .“3 59 . ? 39 5 5.63
i Kiryl=Arvat .10 .8) 1,098 ,B7 .63 32 20 .gﬁ .20 59 9 79 8,07

i Tashkent 1,77 1,46 2,48 2,00 1,24 47 .12 «20 1.02 1,26 1,65 13.7%0

) Tormas 1 .59 1. W71 47 00 L00 00 00 ,20 32 7] “030 4
Tartkul 039 33 71 55 .28 W5 L0 JOh 0% 18 24 ) S Y+ | ‘
Oralesk 72 0’ o7 6 1026 1015 . 1,02 oﬁg 1,0) d.22 2.)0 .7
YOHA o” olb 032 +09 003 01 419 57 . 27 D W2 338

A DEX FO
losation _ doan Feb Mar Apy May Jun Jul Aug Sop Ot Nov Deg *
8 Alamoliiak® <3 0 9 29 45 53 55 52 4} 20 17 3
M. Bipisiokdszig -
g M.Shovchenko 26 27 230 40 52 6 & 65 53 4 W 29 |
i Kisyl-Ar-at 28 N 37 43 w9 51 55 52 LS 39 3
. :uhl.mnt 25 27 35 W5 52 56 5T % 4 W N N !
-. .If L] - - - we - - - T -
. jx BY )
TUMA 32 N B N L W% 63 7 W X 3“

l ; "Derived from msan monthly temperatires and uhtivo humiditiesn,
i (ALl other values basos on published records of absolute humidity)

E " | 59
|




T {
\ .'
| TABLE 303 AVERAGE CLOUDINFSS (10thy of sky govered)
" legatien . dan TFeb Mav App Moy Jun dnl Aup Sep Oct Nov Deo  Yp .
' Almolinsk 7.1 5.8 5.? 500 5.1 501 "-9 uos 59 74 706 308
! . Baku ' 607 6.6 607 6.0 uo6 206 Joo 203 Jo 501 6.6 608 5.0
. m AL L) 50“ “06 502 “09 308 1.7 0.8 .u 0.6 2.2 309 “09 JQZ'
i Ft. Shovchenko ¢ 6.8 6.3 5.8 5-5 4, 4.1 35 3 4,2 5.1 609 7.6 a,
! Kisyl-Arvat 60’ 5.7 5.1 5.0 b2 2.5 2.3 1.6 1.6 2.9 $.1 ol o
) Ta ont 6.“ 6.0 5.8 5.5 3.9 25“ 107 0,9 1.6 3.’ 5.0 601 “.1
Ternes 4.8 u.9 “a’ 3.9 3.0 1,0 0.5 003 0.5 1.7 3.2 u.’ 2.7
W s.s u.B “.6 “03 305 2.2 105 009 103 203 307 50? 3'3
Uralask 607 507 6-5 Sol b6 S.O, N u-:‘ 5.2, Gl 7ed e ’.6
™ 23 26 23 15 1 0.6 26 1,8 11712 L6 24 L6
! I
| 3
I‘. ! E
T
o ;
\ o TABLE 11: AVERAGE WDND SPEYD (woh)
é ‘ Jogaticn Jan__Feb Kap App May Jun Jul Aug Sen Oot Nov Dee !
9 |
¥ Alonolinak 12 12 13 12 1w 10 9 9 8 10 12 1 ;
:: ! Baku 12 D la 1 12 13 % 15 13 12 12 10 !
i Bayran A4 & 3 3 3 2 ) 2 2 2 3 33 !
: It Shovehenko 18 1 1?2 1 2 N 12 12 15 18 17 15
KityleArvat 8 7?2 9 & 72 7 6 7?7 ? 17 68 % i
Tanhkent b 3 3 5 b b b3 3 b b ok '
Tormes 3 2 & b 3 & ﬂ 3 z 2 2 !
Tuprtiul é 6 é 6 6 5 5 4 4 s |
Uralak W 12 15 15 15 13 12 12 W A A s '
] TRIA 6 6 ? 7?2 6 & 6 s S5 S5 S5 5
L
| l
60
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' . TABIE 2¢ STATIONS USED IN TABLES OF MONTHLY VALUES :
. . avation Latitude  Longituwde  Length of |
| Station : feat) record {yrs)
| Xashgar, Sinkiang 4,255 39°27' N TSO584 B 1835
: ! Lanchou, Kansu 5,105 36 03 N 103 41 E L=l9
« f Paotow, Suiyuan 3,360 40 36 N 110 03 E 2-3
, Pcking, Hopeh 139 3954 N 116 28 E 7-86
. Tulan, Chinghai 10,000 3655 N 9 33 E 1-3
; | Tunhwang, Kansu 3,608 40 08 N 9% 47 E 2wl
‘ ' Turfan, Sinkiang 49 4300 N 89 18 E 1=5 !
! Urga (Ulan Bator), Mongolia 3,773 L7 55 N 106 50 E =26 '
; Yuma, Arigona 06 3240 N 14 36 W 70-80

I TBLE 3; MEAN MONTHLY TEMPERATURE (°F)
' " gan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Deo Y,

Kashgar 23 3 L6 59 69 76 80 78 70 57 w1 27

Lanchou 19 29 L 53 62 69 73 70 61 49 34 24

Pantow 5 18 29 L6 59 68 70 70 59 48 27 4

Peking 2, 29 K 5% 6 15 79 1T 68 5 39 27
Tulan 16 39 50 59 &y 61 52 M o %g 39

19

6

55

32
Twnhwang 21 30 42 54 67 73 81 76 o5 53 36

Turfan 19 25 48 60 76 91 93 92 B0 57 36 59
Urga T 11 =3 12 33 W 58 63 60 47 1 8 28
YUMA 55 59 64 70 7 85 91 90 8 73 62 72

TABLE A: MEAN DATLY MAXIMUM TEMPERATURE (°F

Jon Feb Mar Apr May Jun Jul Auwg Sep Oct Nov Des Y¥r,

Kashgar 33 A3 56 71 @1 89 92 %0 83 T 54 38 o7
Lanchou 31 4, 53 65 76 8L 82 8 72 o0 47 37 &
| Paotow 18 31 42 59 73 79 81 81 71 63 40 17 58
e Peking 3% 4O 52 68 80 88 89 8 80 60 50 37 6
: Tulan 3 39 s'S,g 59 67 73 680 17 67 %8 W2 31 57
b Tunhwang 34 4k 55 68 82 87 96 90 80 oY 48 36 6

Turfan 25 39 64 77 68 103 105 202 9 T4 5L 29 N
Urga 2 9 25 4y 54 69 0 69 59 uh 22 4 39
YUMA 67 72 78 86 93 102 106 104 100 88 76 68 87
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Kashgar
Lanchou
Paotow
Peking
Tulan

Tunhwang

Turfan
Urga
YUMA

Kashgar
Lanchou
Paotow
Peking
Tulan
Tunhwang
Turfan
Urga
YUMA

Kashgar
Lanchou
Paotow
Peking
Tulan
Tunhwang
Turfan
Urga
YUMA

TABIE 5; MEAN DAILY MINIMUM TEMPERATURE (°F)
dan Feb Mar Apr May Jun Jul Aug Sep Qct Nov
12 19 35 48 58 64 68 66 57 43 29
B 16 29 4 50 57 62 61 52 39 23
-8 4 15 B33 43 56 60 59 46 33 1
15 11 30 A 56 65 71 69 58 4 30
0 8 2 29 36 L 4B L 36 26 12
8 15 28 39 53 59 66 62 50 38 24
2 12 .37 51 60 76 9% 170 58 42 23
=27 =23 97 17 28 43 50 45 35 18 3
L2 K6 50 54 60 68 17 T 70 58 48
TABLE 6: _ABSOLUTE MAXIMUM TEMPERATIRE (°F)
Jan Feb Mar Apr May Jun Jul Aw Sep Qct Nov
65 73 86 99 102 109 109 110 101 89 83
50 63 178 88 Y6 97 100 98 90 82 T
32 50 60 76 92 98 92 93 89 73 55
5, 63 80 96 99 107 104 100 94 & 76
L8 5, 175 177 80 8L 90 8 8 77 61
50 64 T4 92 101 103 111 103 95 87 72
3, 60 83 92 105 114 15 113 105 88 6l
2L 35 .64 76 87 97 92 91 83 73 52
8, 92 100 107 120 119 120 119 123 108 96
TABLE 7 ABSOLUIE_MINIMUM TEMPERATURE (°F)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov
7 -8 15 29 38 43 50 49 4O 27 13
=3 4 13 20 33 37 51 ' 40 25 4
=21 =10 =8 13 34 39 49 32 16 =2
-3 4 7 2 39 5 59 5. 35 27 8
7 =4 2 U 2, 29 35 35 2A W 0O
-9 =1 12 19 37 A4 50 4 33 14 O
<11 1 16 38 32 62 64 59 45 25 1
<47 =48 =39 =11 10 22 34, 20 5 «l6 =32
22 25 31 38 39 50 61 58 50 38 29
63
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TABLE 8: AVERAGE PRECIFITATION (inchesz

Jan Peb Mar Apr May Jun Jul Mux Sep et Nov Dee ¥r.
Kashgar 0.6 0.1 0.5 0.2 0,3 0.2 0.4 0.3 0.1 0.1 0,2 0.3 3.2
Lanchou # 0,1 0,2 0.4 2.1 13 2.5 3.9 1.9 0,5 0.1 0.1 12,1
Paotow » 0.1 0,1 009 007 301 2.8 1.0 1.6 0.1 0,1 0.0 10.6
Pcking 001 O 2 003 006 103 302 908 5.8 203 017 003 0.1 2"07
Tulan *# 0,1 0,3 0.4 0.2 0.5 0,3 1.2 1.0 0.1 01 ¥ A2
Tunhwang * 0.0 * 0,2 0,2 0.4 0,1 0.2 0.1 0.0 # 1,3
Turfan 0.0 0,0 0,0 0,0 0.6 0,1 0.. 0.0 0.0 0,0 0,0 0,8
Urs‘ * 0.1 0.2 003 1.0 2.9 1.9 008 0.2 012 0.1 7-7
YUMA 0.4 lo: 0.3 0,1 » 0,2 0,6 0.4 0.3 0.2 0.5 3.4

#0,05 inches
TABIE 9; MEAN DEW POINT §°F2
dan Feb Mar fpr May dun Jul Aug Sep QOct Nov Dec Yr,

xAlhgll‘ -en Amus Y — -— wasn weus Sy — o - e L)
Lanchou 9 15 2 29 4O 48 54 58 50 38 23 1 3
Paotow -2 8 10 26 32 50 57 60 44 28 13 «3 3
Peking WL L 23 34 47 58 69 68 56 L1 26 15 45
Tulan 1, 18 27 33 34 4 46 48 35 22 L =2 30
Tunhwang 1 20 27 3 4O 47 53 53 4 33 23 18 36
Turfan - = 19 33 41 55 58, 58 L9 L0 e= wm =
Urga® =15 -8 5 20 3 4 53 4 36 21 2 -10 28
YUMA 32 33 35 37 42 41 59 64 57T AT 36 34 46

#Derived from mean monthly temperatures and relative humidities
(al) other values based on published records of absolute humidity)

TABIE 10t AVERAGE CLOUDINESS (10ths of sky covered)

dan Feb lMar Apr May Jun Jul Aug Sep Oct Nov Dec ¥r,
K.'hglx' L — ol o e ) wnus — Lo L — — - e
%An&};ou Le8 Lok 5.6 6.6 4.6 6.7 6.7 5.7 5.8 5.7 3.9 3.6 5.4
an w — - L] — -~ wen - — - ——— - o= s
P.kmg 2.0 2.4 3.3 3.9 l;.O lh6 5.1& lh? 3.8 2.4 2.3 1.8 30[&
Tulan 307 h.9 h.& 501 509 5.“ 6.2 ‘boa l&oe 30‘0 307 3.1 [0.6
Tunhms hts SQ‘& 600 508 5.9 503 6.1 ‘&08 3.7 2,8 3.0 l&.9 L.9
hl‘f.ﬂ 306 3.6 309 502 5.0 lhb L.O 3«7 2.2 3.0 2.2 2.9 307
Urgc 20’0 2.2 2;9 ‘505 lo.8 5;0 5-3 ‘h? 3.6 3-1 300 2.8 307
YUMA 23 2.4 2,1 1.5 1.1 0.6 1.6 .1.8 1.1 1.2 1.6 2.4 l.6
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Urga
T YUMA

ot ;
| 'l,
! : TABLE 11t _ AVERAGE WIND SPEED (mph)
| ? dan Feb Mar Apr May Jun Jul ‘Mug Sep QOct Nov Dec
-', Kashgar 1 1 2 2 3 3 3 2 1 1 1 1
, Lanchow. 3 3 5 6 6 5 5 &4 4 4L 3 3 3
. . Paotow 11 11 4 WU W 7 = 9 10 10 11 10 s
L Peking g 8 10 W0 9 7 4 4L 5 8 8 7 1
- ' " Tulan - f— - —— - —— - —nn - — - = '\
- TUNHWANE == == o= == == o= == == mm mm e -
| Turfan " 6 " 6 17 6 6 4 .
b 4 g8 6 6 5 & k
6 6 7 & 66 5 5
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East Central Africa




TABLE 1: STATIONS USED IN TABLES OF MONTHLY VALUES

- ! : Period of L
. 5 Regional %levation Record (Yrs.) §
) Station Subareat i1 Feet = lLatitude Longitude Temp, Prec. Other 1
y ' Addis Ababa A 8,005 5002'N  38°%5'C L3 2 ',i
S (Ethiopia) o [
SR Asmara A 7)6L4  15°08'N  389°56'E 3% 40 1-3) 1
SR (Eritrea) 4
3 :, Bahrdar Girgis X 6,037  11°36'N  37°25'E L 5 k=5 1
§ (Ethiopia) ¢ : o i
o Berbera b 45 10%27'N 45%2'E 23 25  6-23 I
' (Br. Somaliland) i
z Gambela A 1,345 8°15'N  34°35'E 26 130 26 4
| (Ethiopia) 3
. Lugh Ferrandi ¢ 535 3%7'N  42932'E 13 16 1-13 i
§ Somalia) : |
5 Massawa B 63 15937'N 39%7'E 16 21 21, :
; (Eritrea) ]
! Mogadiscio c 39 2°01'N  45920'E 15 15 4= j
1 Somalia) i
| Mombasa ¢ 53 bO0L'S  39%2'E 10 47 7 v
y (Kenya) I3
; Na%lz(-obi ) A 5,495 1016's  36°50'E 15 22 1-6 [
} enya §
'; Yuma (USA) ©o206  32%0'N 114%36'W 80 8l by
! - ) L)
| # A u Highlands of Ethiopia, Eritrea, and Kenya L
; : ' B « Red Sea and Gulf of Aden Littoral ;
N C u Lowland Plain of Eastern Kenya and Somalia
- i
] TABLE 2: _ .{EAN MONTHLY TEMPERATURE (°F) :
Jan Feb Mar Apr May Jun Jul Aug Sep QOct Nov Dec ¥r, i
- 8 Addis Ababa 62 59 64, 6L 63 59 57T 59 58 60 61 60 60 :
: : Asmara . 63 65 67 67 66 65 65 6L 63 62 62 59 6l .o
Bahrdar Girgis 65 64 7L 70 68 68 65 65 65 65 65 62 66 b
. , Berbera 77 7 79 8 88 96 97 97 92 & € 78 @b !
-8 r Gambala 8Bl 83 8 85 82 179 78 78 79 79 € 80 @8l ¥
: Lugh Ferrandi 89 92 93 9L 88 47 85 85 87 @8 @838 8 a8 ‘
S Massawa 79 79 8L 85 88 93 95 94, 91 87 8, 80 86 )
1 o Mcgadiscio 81 83 83 8, 82 81 79 79 80 8L &2 8L 61 i
| Mombasa 80 81 @& 8 78 76 75 75 7% 78 79 8 18 :
¢ : Nairobi 66 67 68 67 65 63 60 62 64 67 66 65 65 I
- Yuma 55 59 6, 70 7 B85 91 90 8 73 62 55 T2 ’% b
' ) i
} 3




E R,

o ' TABLE 3: MEAN_DAILY MAXIMIM TEMPERATURE (°F)

Jan Feb Mar Apr May Jun Jul Aug Sop Qct

.  Addis Ababa 76 76 78 T M9 M 72 M 13 76
| Aomara % 7% 7% 78 79 79 80 171 M 72

. Mahrdar Girgis 82 83 86 83 8 79 74, T4 7% 79
C Berbera 8 85 86 90 96 107 107 106 102 92
L Ganbela 98 100 101 98 93 89 87 87 &9 92
;! Lugh Ferrandi 202 105 106 103 97 96 94 9. 98 99
Massawa B 85 d9 92 95 101 104, 102 98 97
Mogadisolo 8 89 ¢ 91 8 86 8, 8, a7 87
. Mombasa 86 86 87 8, 8 80 79 79 8 83
. Nairobi 79 81 80 7% W T3 T M T 78
5 , Yuma 67 72 78 86 93 102 106 104 100 @88
BLE 4: MEAN DAILY MIN PERATURE (°F
dan Feb Mar Apr May Jun Jul Aug Sep Qct
b ‘ Addis Ababa 45 47 50 50 49 50 50 50 50 47
b : Asmara 49 52 54 56 55 55 58 55 55 52
; : Bahrdar Girgis 48 45 56 56 57 57 87 57 54 51
¥ Berbera é8 70 13 T 80 86 83 87 83 76
;. Gainbela 6, 67 70 TL 0 69 69 68 68 67
' Lugh Ferrandi 75 79 80 79 79 77 7% 75 76 76
| Mogsawa 2 72 W T @ & 8 8 & e
: Mogadisocio W 78 % M % B W 13 1375
' Mombasa o7 % 7% 13 972 70 70 71 73
Nairobi 53 53 56 57 5 53 5. 52 52 5%
Yuma 42 46 50 54, 60 68 779 M 70 8

; TABLE 5: ABSOLUTE MAXIMUM TEMPERAT.... (OF

‘.- dan Feb Mar Apr May Jun Jul Aug Sep Oct
- Addie Ababa 81 682 85 82 8 & 77 W 75 78
3 Asmara 8l 82 8, 8 83 85 79 79 T M
L Bahrdar (drgis 86 90 89 89 8 82 77 77 €& @8l
L Berbera 9, 92 95 108 112 117 116 115 11, 107
' Gambela 106 108 11 111 104 99 97 99 102 104
[ Lugh Ferrandi 112 114 119 122 110 105 99 102 104 109
¢ Massawa 97 100 99 103 105 108 112 110 106 100
: Mogadiscio 100 98 93 100 92 90 8% 93 93 9
| Mombasa 91 93 91 90 8 83 84 9 90 %
S Nairobl 89 91 90 ea 83 @6 82 @8 91 89
| Yuma & 92 100 107 120 19 120 19 123 108
R |

S

: 66

Nov

Th
7
78
89
LS
100

a8
8l
5
7

101
88

Dec

81
78
82
96
106
109

9%

83

Yr.

a5
87
90
117
111

112
100
$3
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TABLE 6y  ABSOLUTE MINIMUM TEMPERATURE (°F)

Jan Fob Mar ppr May Jun Jul Aug Sop Qev Nov Dec Y¥r.
Addis Abba 27 33 % L L2 L2 L4 L5 L2 % 29 28 27
Asmera 39 39 b3 46 L7 L8 50 L8 L3 L3 W 36 P
. Bahrdar Oirgls 3% 37 L6 50 53 52 &4 53 51 U6 L6 Lo 37
i Berbera. 55 S4L 52 66

LW e ettt

‘ 69 72 69 63 64 6L 61 60 82
K. Gembela LY 51 sS4 61 64 59 63 61 L7 L9 SO 49 L7 oo
B : Lugh Ferrandi 0 77 1% 17 6 2 15 68 713 68 66 66 66 T
. ' Massaws 66 65 6T 69 T2 17 5 13 66 72 13 6B 65 :
. ; Mogadiseio 69 0 T 70 69 68 69 68 69 TL 0 TN 68
; Mombasa 70 70, L 6% 67 61 6. 64 6L 6L 69 &y 61
B : Nairobi W3 4 W L2 L6 L 37 36 3B L3 W L3 ¥ :
b, ; Yuma 2 2% 3N 3B 9. 50 61 58 550 38 29 22 22

i | TABLE 73 AVERAOE PRECIPITATION (INCHES) |
{ | dan Feb Mar Apr May Jun Jul jug Sep Oct Nov Deo Yemr |
, i

- . Addis Ababa 451 1,50 2460 3.3% 3443 5435 10498 11477 7452 79 Jo63 W24 .LBeTI
! ;S;ﬂl::ﬂ» 0 11 033 1019 1086 1009 6081 6011 1.06 .hﬁ ¢ 0.3)4 0 19037

B : 2 ar i
\: , Girgia oL .0 39 1,08 3407 Le57 16461 1130 9468 3494 1o02 LOC 51,76 :

- ‘ ! Serbera «20 20 -60 cSQ 030 N o) 10 10 L1010 20 L)Q 2‘50 l
- | gam:elu o2 039 1478 3.23 5.9L 6469 B8.46 9435 7428 3,54 1481 L3 LBOTL i

é Ferrandi 09 17 1-0h h.2l 2.20 303 o1l T° «07 2083 ,2.66 057 13098 ;
_ Massawa 160 o867 63 51 W3 0 412 W24 416 32 JB7 1,85 71
_ Moga'decio 0 0 0 2460 2,80 3.70 2,80 2,10 1440 1420 1.70 .70 19.00 :
Mombusa 1-06 0652‘055 7053 l% 050 ho?l 307b 2.“& 2-59 303h 3-85 2-53 h70h9
R Nairobi 1462 2403 5.05 7,66 5.46 1467 o644 1413 458 2.35 L2k 2.53 35.36 3
’ Yuma 039 ohl «32 09 03 01 19 057 .hO 027 023 0h7 3038 ) :

TABLE 83 MEAN DEW POINT (OF)#

dan Feb Mar Apr May Jun Jul Aug Sep Qot Nov Deo xr.

S Addis Ababa L2 LS L6 L9 L5 51 52 sk 50 Lo Lo b3 lﬂg
: Abnara 33 033 28 L3 L5 33 Ly L6 Lk Ly L8 L3
Bahrdar Girgis 28 L3 50 L7 58 59 61 6L 6L 58 56 L9 6L

; i Berbera 8 6 7 75 76 73 13 5 75 73 69 67 T |

! Oambela 63 62 6L 69 T¢ T2 73 73 L W0 6] €5 €8

L Lugh Ferrandi 62 61 64 71 69 67 67 & 65 70 68 65 66

; Massawa 69 70 W 73 B R M 17T B r’ N 69 113
| ! Mogadiscio 7 79 ,7&, 80 9 W 7% 16 17T N 73 MM’ Lo
7 : Mombas a 0 7 Th Th 73 68 67 67 68 69 6 0 P |
| Nairobi 56 56 59 62 60 59 56 ‘57 57 59 &0 57 ﬁﬁ ;

! Yuna : 3 33 B 31 .47 5% 6L 57 L7 3% 3
' # Computed from mean monthly temperature nd relative humidity

69




TABLE §3 AVERAGE CLOUDINESS (10ths of Sky Covered)

Jan Feb Mar Apr May /un Jul Aug Sep Qct Nov Dev Yo

‘ . Addia Ababa 2.7 Leb Ue? 7.0 3.7 6.0 8.4 1.8 5.7 2.8 2.1 2.5 h.&

i ‘gmgrn 3.5 501 297 206 107 hQC‘ 8.0 706 h.2 2ls 1L3 106 308

| Bahrdar Oirgls 2.0 140 Leli 346 Sul 5¢3 748 7.3 546 2.7 31 o8 Dol
\ ' perbora 305 33 2'5 340 2.8 1y 2.7 2.4 243 3.6 23 2.h 2.5 3
Gambela 205 3-1 303 h.2 5»2 509 509 600 502 J.S 301 2.3 ho? <
" S Lugh Ferrandi Lol ol 543 548 306 Jad 6ol L2 347 309 U3 30 348 ]
3 . HISSIW‘ 5.3 5.3 5;7 h.O 1.6 20)..3 300 209 105 Oh 101 2‘1 209 3

Mogadiscio 2:h 2.7 247 363 362 U6 49 Le3 346 3.6 343 343 345

Mombasa hl? hoj hol hoe 605 bug 507 506 501 hlj h-l h09 5.0

Nairobi bel Lol 541 6.3 645 644 6.3 6.6 5.8 6.5 7.1 5.9 5.9

Yura 203 i’.h 2.1 lcs 1.1 006 106 1.8 ol 1.2 1,6 201& 106

TABLE 103 PREVATILING WIND DIREGTION AND AVERACE SPEED (MPH)

Jan Feb Mar Apr My Jun Jul pug Sep Qot Nov Do
Mdia ‘b‘ba -mos -J-OSB , Sew men IOE wow - 7N‘ Snn ‘ebe 113 caw

Asmara SE- BE N B8B 8F W W W N NE E E
Bahrdar Oirgis L W 5 L 3 N 2 2 2 2 3 L

Barbera 6NE ONE SNE SYNE LNE 10SW 1LSW 10SW SNE LUNE SNE 6NE

Gambela SSE SSE LSE W LSK 3B 3SB 3BE LSE S5SE ULSE 58B

Lu‘h Ferr.m man NE mme  wmee Sw e e 3"‘ maw oo SE [Ty,

Massawa SNE LNE SNB Sur SNE SNE  ONE SNE ONE SNE S5NE  SNB

Mogadiscio NE NE NE NE SW BEW &W SW S S8 SE 6SB

Mombasa MW NW WNW. BW S8 W &SW S8 658 8 88

Nairobi NE NE .NE NE SW SW S0 &W S E NE E 3y
Yuna 6N 6N W W 64 65w 65W 6S SsWw SN SN SN ;
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TABLE )i ?I'&Ilf'ﬁ? USED 13 TAMLES . oF ug.m L!«UM’&

Elevation ' o tod of Rocord (Yrs) ‘.

- Stavion ip_fee latitude  loniitude 2. Preg, QOthep 1

. Amari1do 3590 357 A N 1020420 W -Gk 30 744 -y

- Bomiold M9 MO E NP O A 049 0 70 4
1 mﬁ:\l‘“') 2105 340 52' K 'nv° 2000 Le-l8 27 28 B

'. (calir.) \

Burns L4O0  43° 35! N 1199 03' W 1720 30 11
. (Oregnon) b
chxmnhm. ; L690 280 ATV N 2067 50' W 20-21 27 8-20
exice B
i n ?;-o ’ 4920 310 A7' N 1060 30' W 30-76 30 7-64 .
[ exas) L 3
1;(" ) 6287 9% Q7' N O s2' W 17-3C 30 12-1%
. evada .
: Oreanland 178 30 29 N 118% v W 20-44 19 ———— !
i Ranch(Calif) :
; Hnn{:rdw 385 460 W' N L1900 22' W18 19 17 ‘
a3t
! ' Hormosillo 78 29° 0L N LOP SA' W Sl e 3
} Moxico
. la Pas 6 2° 09 N 110018’ W 10 25-30  4-10
| (Mexico) . o '
Las :m: 2162 3% 05' N 18710 W 19-30 30 " .
svads 3
bl(ém{:}l; 198 %300 N 18°)15'' W 30-78 30 78 '
a . '
Honterrey 1732 25° 42'' N 1000 200 W 6-31 33 6-28

(Mexico)

Nu?ée;“ ) W77 O 50" K AM° 13 W 3438 W0 13
1 .
Phoenix 083 %21 8 N2%040 W 30-60 30 10-16
b (Arisom) :
'_ m(gn{r; ) W2 400 09' N 1220 15' W 30-77 30 7-64 3
alif, R -
, _ no' TL397 399 30U N 1190 47 W 30-68 30 6=50
- (Nevada)’ : ]
. . su} m;. City 4260 400 46' N 111° 54t W 27-30 30 24~26 i
- Utah 4
: Sm(Anton)lo 792 29°21' N 9 2w 30.71 30 7-58 1
. Tom. ) k
L m(gx.?: ) 07 320 43' N LT 10' W 30-8, )0 7-67 3
: A1l f, o
o Topolobampo 10 250 36' N 1099 03' W 18 - ~ ]
(Nexteo) ¢ ) . 3
TUMA, ARIZONA 206 370 4O* N LW 36' W 80 (1A L

s . ";“




TABLE 2: MEAN MONTHLY TEMPERATURE °F

e e oty T

L
»
it

vk Stations Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Yr
¥ | Amari1lo, TX 35 40 46 56 64 74 78 77 69 59 45 37 57
! Bakersfield, CA 47 52 57 63 70 77 84 82 76 66 56 49 65
] : Barstow, CA 46 50 56 €1 68 78 84 82 74 60 54 46 63
1 Burns, OR 24 31 39 47 54 60 70 67 58 47 36 28 47
| Chihuahua, Chihuahua 50 53 60 66 73 79 77 75 71 65 55 50 65
A E1 Paso, TX 43 49 54 63 72 80 B1 80 75 65 52 45 63
b Ely, NV 23 28 35 44 52 G0 68 66 58 47 36 27 45
] | Greenland Ranch, CA 51 58 66 75 83 94 10299 89 74 61 52 75
4 . Hanford, WA 28 36 46 54 62 70 76 74 64 53 40 31 53
L ; Hermosi1lo, Sonora 61 63 68 73 79 88 90 88 8 79 70 61 75
T La Paz, Baja, CA 64 64 68 70 76 79 B2 84 82 79 73 & 73
1 : Las Vegas, NV 44 50 56 66 74 84 90 88 81 67 54 47 67
| ] Los Angeles, CA 55 56 59 62 65 68 72 73 71 67 62 57 64
e ! Monterrey, Nuevo Leon 58 63 68 74 78 82 B2 82 78 72 64 58 T
# ; Needles, CA 52 58 64 71 79 88 94 92 83 71 59 53 72
3 ; Phoenix, AZ 50 54 60 67 76 84 90 88 83 71 58 52 69 s
- ; Red Bluff, CA 45 50 54 60 68 76 83 80 75 65 54 47 63 |
8 J Reno, NV 31 36 41 48 55 62 70 67 60 51 40 33 &0 :
| Salt Lake City, UT 26 33 41 50 59 67 77 74 64 53 39 32 6 '
! San Antonio, TX 51 55 61 69 76 82 84 84 79 71 60 53 69 i
| San Diego, CA 55 56 58 60 63 66 69 70 69 65 61 57 62
v Topolobampo, Sinaloa 66 68 68 72 77 84 86 8 86 82 75 68 77
] Yuma, AZ 55 59 64 70 77 85 91 90 85 73 62 55 72
: TABLE 3: MEAN DAILY MAXIMUM TEMPERATURE °F ;
] b Stations Jdan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Yr ;
! b Amari1lo 49 654 61 70 78 83 92 90 83 73 60 51 71 i
i Bakersfield 57 64 70 76 B5 93 10198 92 81 70 59 79 -
: Bars tow 59 63 70 77 B4 96 101100 92 80 70 60 79
g Burns 36 42 52 61 69 76 87 85 76 64 49 38 6
[ n Ch1huahua 65 69 76 83 91 95 91 88 85 81 71 67 80
) } E1 Paso 86 62 68 77 85 94 94 92 87 78 66 57 76
1 i Ely 37 41 49 69 69 79 89 86 77 64 51 41 62
3 ¢ Greenland Ranch 65 72 80 90 99 110 116 114 106 90 76 66 90 ,
: | Hanford 37 45 60 68 77 85 94 91 79 66 50 38 66 £
! ; Hermosi11p 77 79 82 88 95 102 10099 97 91 86 72 88 i
9 | La Paz 72 75 79 82 8 91 95 93 93 90 &1 73 84 |
1 L Les Vegas 56 62 69 79 88 99 1056 10396 82 67 68 80 -
;- ; Los Angeles 66 66 68 71 74 77 83 84 82 77 73 67 4 S
. ! Monterrey 69 72 81 84 87 9 91 91 83 80 72 €8 8 i
] ! Needles 64 70 77 86 94 104 108 105 98 85 72 63 85 )
| Phoenix 65 70 76 84 94 102 105 102 98 88 76 68 86 .
g | | Red Bluff 53 59 64 71 81 90 99 96 90 78 65 55 75 o
OO B Reno 46 51 56 65 73 B8] 92 90 82 70 57 47 68 I
o t Salt Lake City 6 43 52 63 73 B2 92 90 79 66 50 40 64 o
| San Antonio 61 66 73 80 87 92 95 96 90 83 71 64 80 3
S | San Diego 64 65 66 68 70 72 76 76 76 73 71 66 70
S R Topolobampo 75 79 77 8 86 93 93 93 95 91 84 75 84
- i Yuma 67 72 78 86 93 102 106 104 100 88 76 68 87

5o —
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w TABLE 4: MEAN DAILY MINIMUM TEMPERATURE °F

Stations Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Yr

! ¥
¥
' 4
{ Amari 110 22 26 31 41 50 59 64 63 56 44 34 24 44
- Bakerstield 3 41 44 50 56 61 67 65 60 52 43 38 51
' Barstow 31 34 40 45 51 60 67 65 57 47 37 30 47
Burns 12 20 26 32 39 45 52 49 4C 31 24 17 3?2
, Chihuahua 35 39 44 49 57 65 65 63 60 51 42 36 51
| El Paso 31 36 41 49 58 66 69 68 63 52 38 33 50
S Fly 9 15 21 28 34 40 48 46 38 29 19 13 28
L Greenland Ranch 37 44 51 60 68 78 88 B4 72 58 46 38 60
g Hanford 20 27 33 39 46 54 60 58 48 39 30 23 40
Lo Hermosi11o 48 50 54 59 64 73 79 77 76 66 57 5O 63
A : La Paz 55 64 54 57 61 68 77 75 75 70 64 57 63
L i Las Vegas 33 39 44 53 60 68 76 74 65 53 40 36 53
a ‘ Los Angeles 45 47 49 52 55 58 62 62 60 56 51 48 54
' ! Monterrey 51 52 69 64 69 72 73 73 70 64 56 51 63 :
| Need?as 39 44 49 55 63 71 BO 78 67 55 46 40 57 :
' Phoenix 34 39 44 50 58 66 75 74 67 54 41 37 53 ;
- ! Red Bluff 38 41 44 48 54 61 66 64 59 52 44 38 51 P
o : Reno 17 22 25 30 37 42 47 45 39 31 23 19 3 !
L | Salt Lake City 17 24 30 37 45 52 61 59 49 39 28 23 39 f
L , San Antonio 40 44 50 58 65 72 73 73 69 60 48 42 &8 .
; ! San Diego 46 48 50 53 57 60 63 64 62 57 51 47 55 |
i ! Topolobampo 55 57 59 63 68 77 77 71 171 72 €4 57 66 :
: ! Yuma 42 46 50 54 60 68 77 77 70 58 48 44 58 i
J . TABLE 5: ABSOLUTE MAXIMUM T"MPERATURE °F !
: i
i E Stations Jan fFeb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Yr f
: | Amari11o 83 84 96 94 102 108 106 106 102 95 86 83 108 ’
3 | Bakersfield 82 88 94 100 110 113 118 117 112 104 96 87 118 :
5 : Barstow 86 86 94 99 111 113 114 112 111 97 90 87 114 3
) Burns 56 64 73 86 93 95 103 100 100 86 70 55 103 i
4 Chihuahua 81 88 90 95 103 106 100 102 97 94 88 82 106 ;
E1 Paso 88 86 93 95 104 106 107 103 103 94 85 77 107 ;
Ely 68 65 69 77 87 99 96 95 93 81 71 65 99 j
Green’land Ranch 85 92 100 109 120 124 134 127 121 110 93 86 134 |
Hanford 65 71 82 95 101 110 111 11099 8 72 68 111
Hermosi11o 87 90 93 95 102 113 115 107 115 114 108 98 115
La Paz 78 87 91 99 99 99 10199 97 99 90 83 10
Las Vegas 76 82 89 99 109 116 117 116 113 100 84 78 117
Los Angeles 90 92 99 100 103 105 109 106 110 104 96 92 110
Monterrey 98 96 98 105 106 100 100 102 99 91 92 94 106
Needles 83 90 96 106 118 122 125 122 116 112 90 86 125 i
Phoenix 85 92 95 104 114 118 118 115 118 105 96 88 118 -1
g Red Bluff 79 84 91 98 110 114 115 114 114 104 93 79 N5
' Reno 68 76 79 88 98 100 106 103 101 89 80 69 106
: Salt Lake City 60 68 77 85 93 103 106 103 98 (7 74 66 106
. ; San Antonio 87 94 97 100 103 106 106 107 103 99 91 90 107
| : San Diego 88 89 99 96 98 96 100 98 110 96 93 84 110
| Topolobampo 85 88 94 99 102 104 100 104 106 102 95 95 106
! Yuma 84 92 100 107 120 119 120 119 123 108 96 83 123
|
| 74
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\ TABLE 6: ABSOLUTE MINTMUM TEMPERATURE °F %
Station Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Yr §
Amarillo =11 =16 -3 13 26 38 51 48 32 15 4 =6 =16 b
Bakersfield 14 20 21 30 34 38 46 44 30 31 22 13 13 F
1 ; _ Barstow 12 16 21 30 34 40 50 48 39 27 14 12 12
X ! Burns -20-16 -3 14 19 29 34 31 24 13 -17 -8 =-20
a - Chihuahua 17 14 21 25 25 52 55 51 43 32 22 11 11
9 : El Paso -6 5 14 26 36 46 56 52 41 26 11 ~5 -6
3 Ely =27 ~25-13 6 7 19 30 27 16 8 -9 =22 =27
| - Creenland Ranch 15 21 30 35 42 49 62 65 41 32 24 19 15
i Hanford =23 =19 12 20 29 35 42 40 25 17 3 =27 =27
' . Hermosillo 33 33 37 45 50 50 57 57 57 26 38 35 26
La Paz 46 47 41 52 54 57 57 57 57 53 51 46 41
Las Vagas 8 17 19 31 38 48 56 54 43 32 15 14 8
Los Angeles 28 28 31 36 40 46 49 49 44 40 34 30 28
Montarrey 26 26 32 45 59 63 68 69 56 48 39 37 26
Neadlas 21 23 28 33 39 46 60 60 40 36 25 23 21
; Phoenix 16 22 29 32 39 49 61 58 49 36 25 22 16
: Red Bluff 17 22 26 28 33 42 53 50 43 30 25 17 17
; Reno =19 =12 ~3 13 16 25 35 32 21 13 5 -7 -19
; Salt Lake City =22 =20 5 14 27 35 41 39 30 18 -14 -21 =30
o, San Antonio 0 4 21 34 44 48 60 57 41 32 22 14 0
, San Diego 25 34 36 39 45 50 54 54 50 44 36 32 25
: Topolobampo 46 48 50 52 54 70 66 69 64 59 52 46 46
i Yuma 22 25 31 38 39 50 61 58 50 38 29 22 22

TABLE 7: MEAN MONTHLY PRECIPITATION (IN INCHES)

Station Jan

o
3
0
Lo
L]

Jun Jul Aug Sep Oct Nov

|

8
3
3
E

!
|

Amarillo 0

Bakersfield 1

Barstow 0

Burns 1

Chihuahua 0

El Paso 0

Ely 0

Greenland Ranch 0

[ Hanford 0

b ' Hermosillo 0
d : ' La Paz 0
‘ 0
2

0

0

0

3

1

1

1

1
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i Las Vegas

, < Los Angsles
4 Monterrey
; Needles
‘ S Phoenix
i Red Bluff
; i Reno
‘ - Salt Lake City
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! Topolobampo 0
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TABLE 8:

Station _‘_n_gk!(_!_r.
Amarillo 4,2 4.5 4,2
Bakersfield 5.7 5.2 5.4
Barstow ——- m—- ———
Burns 7.2 7.1 7.1
Chihuahua 4.8 4.9 4.7
El Paso 3.7 3.6 3.4
Ely 6.0 5.9 6.2
Greenland Ranch «we cee aa.
Hanford ——— m—— ——
Hermosillo - wme mm=
La Paz ome wee wo=
Las Vegas 5.2 3.8 4.2
Los Angeles 4.0 4.2 4.4
Monterrey 4.5 4.2 4.9
Neadles - ——— -
Phoenix 4.8 4.4 4.3
Red Bluff 6.4 6.1 6.2
Reno 5.3 5.34
Salt Lake City 6.9 6.9 6.5
San Antonio 5.7 5.7 5.5
San Diego 4.5 6.7 4.6
Topolobampo =  =we == S
Yuma 2.3 2.4 2.1
TABLE 9:
Station Jan Feb Mar Apr May
Amarillo 25 27 30
Bakersfiaeld 34 42 44
Barstow - —n -
Burnse 18 24 29
Chihuahua 47 47 49
El Paso 26 27 26
Ely 14 16 21
Greenland Ranch == «u wa
Hanford — - -
Hermosillo - - -
La Paz 52 53 54
Las Vegas 26 28 30
Los Angeles 41 42 47
Monterrey 43 48 53
Neadles - w- -
Phoanix % 36 37
Red Bluff 37 40 42
Reno 23 27 27
Salt Lake City 20 26 30
San Antonio 41 44 49
San Diego 44 471 48
Topolobanpo -— me =
Yuma 32 33 ¥
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| : Station Jdan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec u
| ! i "n
Amarillo 12 13 14 14 13 13 11 11 312 12 12 11 i
\ Bakersfield 5 6 6 7 B8 8 7 7 6 5 5 5 j i
; ; Baratow - m® m e e = e ma e = A = 1 :
: L Burna - = m e e = e m = = e . ‘ ;
! ! Chihuahua 5 5§ 5 7 4 4 3 3 4 4 3 4 P
: ! EL Paso 9 10 11 11 11 10 9 8 8 8 9 9 -
Coo Ely 11 12 12 11 12 12 11 11 11 11 11 11 ;.
‘ _ Greenland Ranch = = = « = « =« o = - - o P
‘ Hanford I e N co
‘ . Hermoaillo & 4 3 5 & 4 & 5 4 3 4 5 L]
i _ La Paz 6 6 5 6 5 5 5 4 4 5 6 5 (-
Las Vagas 6 7 9 9 10 10 9 9 8 7 6 6 :
Loa Augeles 6 7 717 6 6 6 6 6 6 6 6 6 oo
- Monterrey 2 3 3 3 3 4 4 3 2 2 2 2 C
a .
. ! Needles I R N i
: \ Phoenix 4 5 6 6 6 6 6 5 5 4 4 4 .
; Rad Bluff 7 7 71 1! 1 1 6 5 6 6 6 & » f ‘
Reno 6 6 8 8 B8 8 7 7 6 b6 6 6
Salt Lake City 8 8 9 9 10 10 10 10 9 9 8 8 ;
_ San Antonio 8 9 10 10 9 9 8 7 8 8 8 8 ‘
| w San Diego 6 &6 7 1 7 7 1 7 6 6 5 5 ;
Topolobampo I L N
I Yuma 6 6 7 1 6 6 6 6 5 5 5 5 ;
| |
! i
| |
‘ ;
| :
} {
: 1 )
Y ! ' i
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|
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i TABLE |: STATIONS USED IN TABLES OF MONTHLY VALULS ;
|
'§ ELEVATION Periob ofF Rccord (Yr<) ,
l STATION IN FEET LATITUDE LonGiTude  TeEMP.  Prc€s.  QTHER !
AMpATo . ' '5
. f Angigggin 8,596 110 S 78° hat v 5 5 3 |
i CoL.ouB1A 250 5° 04t N T76° 55 W 8 15 - i
’- ¢ BeLtn 2 ’
' BraziL 33 1°27'' s Wee w12 15 16 i
b BUENOS AIRES i
c ARGENT) NA 25 34° 350 s 58° 27t w68 53 45 :
ARACAS ! !
! VENEZUELA 1,20 10° 30 N 66° 53'.W 22 46 16 t
‘» o e 83 45°36'S 69°05'W 20 20 12 )
3 '[. o . :
' | SIS 51 15°35'S 56°06'W 15 29 10 |
| U, 10,581 13° 3318 TEE5'W Y 12 3.5 ;
! Tat v
z A @ 2N sV 9 5 e
: n 35. Gul ANA 6 6°50' N 58°12atw M 57 12 !
QUIQUE \
; L'S:n.: 30 20° 12t s T 11'w 13 4o g |
S g FERy © 518 12°o02'S TI°O0R'W 10 18 5 :
‘ ; . ANAOS t
Magmu 147 3° 10t s £0°00'W 10 27 1C '-
DA
oo sabhpy 23 BTN TTGTIM s 9 s
: } NA?'}\:ZIL 997 11°31's Wl w 6 13 6 ‘
. rogra Yo 2 sMs pewooBo3 59
1 : o BRI hoy ' B°M6's 63°55'wW 1k 14 - 4
K A i
; o ARGENT) NA 138 27° 24 s 55°55' W 19 20 1 4
b ug:u.m Y 8° pa1 4o 20 1.
; RIo DE JANEIRO & 3 oz T ! ~ \ 1
51 s;ﬁ??ﬁ: 1k9 22° 541 5 h3°t0'w @ 38 84 29 a 3
Suomit 1,5 eers w58 1k ]
| s BoL1viA 9,344  19°03'§ 65°17'W 5 52 3 C
' Usﬁﬁﬁf:""“ 1,465 26°50t's & 10'wW b Lo 12 i
a v T 26 S4°s0's 68°20'W 20 20 u o
¢ M : 19
! { UNITED STATES 206 32° o' N 14° 36w & 8k by ! 1
‘~ {




TABLE |11 MEAN MONTHLY TEMPERATURE (°F)

Stations  Jau Frs Man AP Mav Juu Ju Ave St Qer Nov Dte Y
AMpaTO 58 58 58 58 57 56 sS4 sS4 56 58 58 58 97

ANDAGO YA & & & &8 &2 & & &6 & & & & & .

BELEM 7 19 19 & & & & & & & & & & L

BUENOS AIRES 7".-.‘. 73 69 61 55 50 4 51 855 60 66 TV 61 ‘
CARACAS 64 65 66 68 69 69 68 68 68 €8 61 65 &7
CoL. Sarmiento 65 64 59 52 U5 38 37 b2 46 53 58 G2 2
CuvABA & 79 79 B B R’ T2 T5 O & & & 78
Cuzco 54 54 sS4 52 52 50 48 51 53 sb 55 54 53
DADANAWA R & 83 83 & &6 & & & & & & 8y
] GEORGETOWN 79 9 & & & & & 8 & 8 & & &
: luique 69 69 67 6 6 6 5 60 61 63 66 68 6h
LiMA 3 T4 T+ 0 66 3 6 61 61 63 66 65 67
[ MaNaos 79 & 79 79 & 8 <& & & & & & &
& MER1 DA 65 66 66 68 68 68 68 68 €8 67 &6 65 57
3 MorRo Do CHAPEY 69 69 69 68 65 63 6 62 65 68 68 65 6¢
NATAL & 8 8 79 79 TT 5 6 B & & &H 9
PoRTO VELHO @ 81 & 8 & 80 & e 8 & & 6 &
PosADAS & 79 T 70 6% €& 6 61 67 0 T 18 P
PucALLPA & 83 8 79 19 8 1 19 & & & & T
Rioocuaneire 78 79 77 5 TR 6 68 69 70 72 T8 76 713
SANT I AUO 69 68 6 59 53 48 48 50 sh 58 63 67 59
SucRy 55 55 56 5 52 50 50 53 56 56 58 47 sk

Tucuman TT 75 T2 66 60 s4 sh 57 64 69 73 75 & !

UsHuAi A 50 49 47 b1 37 33 3/ 35 39 43 W kg ke :

- 5 5 6 T T & 9 o & 13 & 5 '
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TABLE 111: MEAN DAILY- MAXIMUM TEMPCRATURE (°F)

STATIONS JAN FEB MAR APR Mav Jun Jur Aue Ser Oct Nov Dee
AMDATO 70 69 T0 T0 68 61 65 66 67 0 T2 o
ANDAGOYA 90 8 9 9 & & & 8 8 9 & 8
BeLeM 86 86 8 87 & 88 8 83 & 8 & &
Buenos AIRES .ah 8 78 71 64 58 57T 59 63 69 5 &
CARACAS T T B & & 8 77T 18 19 1" N B
CoL. Sarmiento 78 T7 0 62 s% 46 4 s1 57 66 0 ™
CuvaBA 99 91 91 91 83 8 9 93 9% ® 91 90
Cuzco 6h 63 64 66 & 6}t 63 66 65 &7 68 65
DADANAWA 93 92 93 %2 9 & 9 ‘2 9K 97 96 93
GEORGETOWN 84 83 8 & & & & 86 8 &y 8§ &
lQulQuUE T 71 75 T2 € 66 65 66 61 70 T3 715
LIMA & & & 17 T2 67 6 65 66 68 T2 76
MAN A0S 83 83 8 8 83 88 B 91 92 92 9N 9
MER10A ™™ 6 % TTTT T T3
MoRRO Do CHaPEy  T7T 79 & 78 T4 72 T T2 76 & & 8
NAT AL 86 8 8 8 & 83 & & 8 & & 86
PoRTO VELHO & & 8 8 B8 8 8 9 91 88 8 &
PoSADAS 93 92 90 8 6 0 T T 18 & 8 9
PucaLLPA 8 88 88 87 8 8 8 9 91 9 8 &
RioocJaneiro 84 & 8 & 71 75 75 16 5 11 19 &
SANT1AGO 8 8 & 4 6 58 50 62 66 T2 8 83
SUCRE 63 61 64 63 63 61 & 65 6] 65 68 66
TUCUMAN 9 88 8 T T 66 67 T 9 & 8 8
USHUAI A 59 59 56 51 42 W W W ¥ 55 85 57
YUMA 61 T2 18 8 93 102 106 104 100 88 6 68
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TABLE (V: MEAN DAILY MINIMUM TEMPERATURE (°F)

s T TR ET VT Tr
.

STATIONS JAN FEB MAR APR MAy Jun JuL Auc Scp Oct Nov Dee Yr

v —— —— G— Oran—e —— .. S— P ] el ottt en i ——

R b9 48 48 Y 4o 47 U6 45 46 U7 U7 4B U7
| ANDAGOYA O™ O™ o5 Th Ty T 7% 73 h Th Th T
L i 7 R O3B RN MO TR
E BUENOS AIRES 6% 63 60 5% W7 k2 k2 W3 47 s:1 56 60 S2
; CARAGAS % 56 57 60 & 6 61 6 6 61 6 58 60
: Co.. SARMIENTO 52 51 47 42 36 31 29 335 36 Bt 46 49 M
|

|

CUYABA 73 73 T2 70 66 63 61 63 67 Tt R T2 &
Cuzeo Mo oMbz Mo39 36 33 37 o k2 ke 43 Yo
DADANAWA T T T’ 73 713”’R TR O72 13 13 13 7@ TR
GEORGETOWN F GO O T S T o I T (Y (O I T &
lQuiQue 2 & e 57T 56 55 54 54 55 57 58 60 57
LIMA 671 61 66 63 60 58 57 57 56 58 59 63 6
MANAOS T BB BT TB B MM BB
MERIDA 5T 58 58 60 61 60 59 59 59 €0 59 57T 39

MoRRO DO CHaPEw 59 60 60 59 56 % %3 53 54 57 58 859 57
NAT AL ® 76 5 T3 T°R M 6 6 T TS5 % TTT
PorTo VELHO 7 76 76 %6 75 73 T2 OTh 6 76 6 6”8
POSADAS 68 67 65 60 54 s0 50 52 855 5T 61 66 59

PUCALLPA TR T&8 72 T 6 68 66 61 69 T T T2 70
Riooe Janctre 13 73 T2 69 66 64 63 63 65 66 68 T1 68
SANT1AGO 53 52 49 k5 W 37 37 39 ¥ k5 W8 51 U
SUCRE 48 48 47 ks o 38 37 o Wk b6 48 kg WY
TuCuMAN 67 61 64 58 s2 k5 W L5 52 58 62 65 57
USHUAI A W1 4% 39 36 28 30 28 28 31 3B 3¢ 39 3
YUMA b2 46 50 54 6 68 T 7 0 58 U8 44 58

e i i i
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STATiOoNs

AMDATO
ANDAGOYA
BeLeM

BucNos AtREs
CArACAS

CoL. SARMIENTO
Cuvasa

Cuzco
DADANAWA
GEORGETOWN
lQuique

LiMA

MANADS

MER! DA

MORRO DO CHAPEU
NATAL

PorTO VELHO
Posaoas
PuCALLPA

Rio ot JANEIRO
SANTIAGO

Sucre

TUcUMAN
USKUAIA

Yuma

TAQLE V:

ABSOLUTE MAXIMUM TEMFERATURE ( °F)

I

&
96
9N

99 .

8
99

]
98
88

™

87
99

9
84
89
96

102
96
8o

18
81

&
9%
9
103
88
96
19
101
&
92
88
9

&
86
90
96

98
98
[t
31!
19

79
98
9
93
91
93

76
99
&
8
90

97

81

90
90
96

97
9l
&
100

T

&
88
&

79
97
91

REZLTRREER

oY
83
18
9%
65

76
96
91
19
&
T
76
g6

50
&
88
H
€3
&

91
96

28R 2Y

Qcr

Nov

L T Y R e e A ]

]

84 92 100 107 120 119

83

2L ER e

9
81

, 7h

99
5%
120

100
90
78
T4
96
&3
8
87

100

93
&
78
98
59
119

1

9
&
&
76

&
100
91
&
Tl
99
&
86
&
100

100
88

T

106

61
123

104

L4 ]

102
92

108
70
108

100

8 FL

110
[£
96

102

N
%
102
78
N
88
97

102

99
78
106

83

103
ge
92
90

102

91
91
104

-
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TABLE VI: ABSOLUTE MIMIMUM 1e-P™RATURE (°F)

T e e e i, e
<. S .y

: AnDATO 37 36 3 4 39 33 3 3/ 3 3k 33 323 %
: ANDAGOYA 6 T 70 0 T2 0 0 P 0 6 68 65 ¢
| BeLc 69 68 69 69 68 69 64 68 65 68 6 &7 o -
: Burwos Aimes . 47 6 Wi 35 33 30 28 2 P 3 Yo Y E
CARACAS “¥7 46 ¥ 51 52 53 52 53 53 Sh 51 My Y5 L]
CoL. SanMicnto 34 34 27 18 11 8 27 3 14 19 29 2@ 27 "
Cuvasa e mm we me we s wm we  ee aw  ws am aa -
Cuzco 35 36 38 32 3 28 28 28 ® 3 33 %6 =8
| DADANAWA 66 68 68 68 T0 69 68 T 0 0 T 69 86
‘ GEORGETOWN 68 69 6 T T 6 T T € T €9 0 38 ;‘
| lquiaque 52 53 48 47 4 k5 k3 42 U4 46 48 50 42 ' 3
i L ST 6 59 57 51, 5 5 Y 52 sk 53 sk u
4 MANAOS o 70 69 69 0 66 6 T N T 0 65 86 4
1 MER1DA 52 52 53 5% 56 55 54 sk sh 55 53 52 52
| MoRRo 0o CHarev 52 SW sk 51 47 47 M4 Y9 47 ko 52 =3 ik
] NATAL 66 68 66 61 &5 64 63 63 6 68 65 3B 30

PoRTO VeELHO ° 70 0 Tt 57 56 57 58 6 70 64 68 w6
PosADAS “e - -n - [, - -e - - - - -n .

PUCALLP‘ -~ L] - - - - e LT as "o L1 ™

Rio oe Janetro 60 63 64 60 56 52 %2 53 %0 57 59 55 ¢

SANT1AGO 3 43 38 33 27 26 2% 26 P P 37 36 ok
Sucre " b M 38 37 29 27 25 P 29 33 ¥ WM 25
‘ TUCUMAN 52 50 U6 36 N 26 26 27 33 36 W k4 26
l UsHuat A 28 28 27 210 X4 a4 .3 9 18 24 26 27 4

YUMA 2 25 3 3¥ 39 50 61 58 50 38 29 22 22
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MEAN MONTHLY PRECIPITATION (IN INCHES)

BMNSS G MEPTREG GMANDTL WASmmE  SESTeE  GUSESMR SAMEwe CmEmh  SmnAmy

———

0.7 0.9 0.7 1.0 1.5 1.4 1.3 17

TABLE VI !¢
STATIONS

AMpATO .8 1.7 2.2 2,6 241

ANDAGOYA

BELEM 9.2 13.6 17.3 16,7 1.7 9.1 3.1
Butnos AIRES 3.0 2.4 45 3. 3.0 2.6 2.2
CARACAS 0.9: 0.4 0.6 1.3 3. Lo 4.3
CoL. SARMIENTO 0.2 0.4 0.4 0.5 0.8 0.5 0.8
CuYaBA 10,0 9.6 8.1 4.0 2.2 0.5 0.3
Cuico 6.5 5.4 4.4 2.0 0.6 0.2.0.2
DADANAVA 1,3 2,2 2.2 5.6 T.713.810.2
GCORGETOWN 7:3 549 641 6.7 1141 1241 9.6
|ngnug . [ ] * * * * * 0.0
LiMA 0,0 * * % 0,1 0.2 0.4
MANAOS 9.8 9.2 9.8 8.6 7.0 3.5 2.3
MERIDA 24 1.5 3.3 7.0 101 T4 4
Morro Do CHAPEU 3.9 4.3 4.0 3.5 1.8 2.0 1.9
NATAL 3.1 %9 5.7 9.0 T7.110.5 T.7
PorTo VELHO 14,6 13,5 15.0 8.9 5.0 1.4 0.6
POSADAS 4.5 5.6 5.3 6.1 4.9 5.0 L5
PUCALLPA b2 54 7.3 7.4 4 2.3 24
Rio DR JANCIRO - 4.9 4.8 5.1 4.2 3.4 2.4 1.6
SANT1 AGO 0.1 0.1 0.2 0.5 2.5 3.3 3.0
Sucre 7.3 %9 3.7 1.6 0.2 0.1 0.2
TUCUMAN 7.1 6.7 5.9 2.7 1.1 0.6 0.4
USHUA! A 1.7 240 1.7 1.9 1.5 1.6 1.2
YUMA 0.4 o4 0.3 0.1 » « 0,2

¥Tcss THAN U.05 1NGH

3.0
2.4

k3
0.4
1.1
0.4
8.0
6.4
*
0.4
n
5.8

1.5
3.6

2.1
3.2
1.8

1.7
2.2
0.3
0.5

0.9
0.6

1.8
3.0
4,2
0.5
1.8
1.0
2.6
2.8
*
0.4
2.0
6.9
1.0
3.4
3.6
3.6
2.6
2.6
1.2
1.0
0.7
1.2
0.4

3.3
35
43
0.2
5.2
2.7
1.6
2.3
#*
0.2
k.1
10.3
24
1.0
8.9
5.8
545
341
0.6
1.6
2.3
1.5
0.3

1,1 4,2
3.4 39
3.7 1.8
0.2 0.2
6.0 8.1
2.9 54
1.1 2.0
5.8 11,5
* 0,0
0.1 #

6.1 7.8,

8.5 3.4

2h.9 21.4 19.5 26.1 25.5 25.8 23.3 25.3 24.6 22,7 22.4 19.5 2818

oha
28,6
2.8
5.1
56.9
31.8
5843
873
0.0

-

140

.9
e

3.9 4.0 .

0.6 1.2
11.2 13.9
9:3 5.0
15 1.2
L1 5.4
0.3 0.2
2.6 4.3
3.7 6.6
1.9 1.8
0.2 0.5

53,8
58 ?
h2.¢
14,
27.8
38.3
1540

3.4

b i, il A PP
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© Awparo 76 75 7.9 7.9 7.9 75 81 79 T.7 T4 T T2 7.7 :
ANDAGOYA maw =S Hes =%w EEe  wee =de wee eEe  4ne  See  ees  cee 5
BeLem 65 7.4 7.4 T 6.4 50 b4 ko 3.8 3.9 k2 5.3 6.8 .
BUENOS AIRES o b2 4o Wo 5. 5.8 5.0 4.8 4.7 5.3 K5 4 bt ;
CARACAS - 5.é‘ 4.9 5.8 72 7.9 84 7.9 7.5 7.1 69 7.1 67 L8 ;
Co. Sammiento 6.2 6.0 6. 6.2 6.2 6.2 6.1 5.8 6.2 €1 6.8 &b |
CuvaBA T3 71 Tl 5.6 M4 M3 3.6 3.5 4.8 6.0 6.6 T.£ o i
Cuzco 6.4 6.4 6.2 5.2 W4 3.8 3.4 34 k7 53 5.4 6.8 5.
DaDANAWA et Gem wEn wee eee Sxe Sse 4ee  Ses  Lee  SEE Gan eee
. GEORGETOWN 6.2 5.8 6.0 6.2 6.3 6.4 6,0 5.7 5.3 5.6 5.8 6.3 £.0
, I qQuiQue 4,8 3.6 3.6 %0 5.7 7.9 85 85 82 7.0 57 43 ‘.0
LiMA 5.9 5.6 4.8 47 6.2 82 89 9.1 86 T.9 6.5 6.0 .5
MANAOS 6.6 6.9 6.8 6.9 6.6 6.3 5.5 6.0 6.1 6.3 6.4 6.7 6us
! MERIDA mae wue muw wee mee e wes wem  eme see wee wee G
.. MorRo 0o CHAPEY 5.6 6.2 5.8 5.8 6.0 5.8 5.9 6.0 5.k 5.7 5.9 6.2 5.9
'_ NATAL 5. 5.4 5. 5.8 5.8 6. 5. b7 W2 ba b 5.0 5.
) PorTO VELHO e suw Gee See. ces eee eos  Nes GeE eee  ees  See  ces
PosADAS 52 5.2 49 52 5.1 58 5.4 5.3 55 5.1 b 50 5.2
3 PucaLLPA ann  wEw see SeE mee  =ee WeR eS8 BEe  See wee  eee uee
Rio ot JANEIRO 6.6 5.9 6.0 5.9 5.6 5.3 5.0 5.6 7.0 6.9 6.9 6.8 5.1 1
SANT 1 AGO 1.7 2.2 2.2 37 6.3 6.8 5.8 6.2 5.7 5.0 3.6 2.5 W
Sucrt 8.5 8.6 7.2 5.5 U4 b %0 3.3 5.2 7.2 7.7 8.0 6.1
TUCUMAN 5.9 5.9 6.0 5.9 5.0 4% 4.0 3.2 %0 53 5.4 55 5.0 L
UsMUAIA 6.9 6.6 6.3 5.9 6.4 58 5.9 5.6 59 65 6.6 Tt 6.3 3

YUMA 2.3 2.4 2.4 1.5 1.0 0.6 1.6 1.8 1.1 1.2 1.6 2.4 1.6

86
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TABLE IX: MEAN WINDSPEED (MPH)
Stations  JAN Feo Mar Apr Mav Jun Ju Aus Sce Oct Nov . De¢
AmgaTo 2,7 2.2 2.5 2.2 2.2 2.2 2.9 2.9
ANDAGOYA “eE e mew wes BEE Ees  Hee  wee
BELEM Rae EeE ewe GR® Bee  Mee  cee  Ree
Buenos A1REs 1040 10.5 8.9 9.9 8,3 8.8 9.810.0
CARAGAS 6.958,0 8.8 7.9 7.8 85 7.8 6.5
COL. SARMIENTO wme nem sue wme see wew  =ue =es
CuYABA 4.7 3.6 3.3 2.9 2.9 2.9 2.9 3.3
Cuzco wAe  Hun  Gee aEe sEe wee  eee  se-
Dabanawa wee  wew ey mee s wes aue e
| GEORGETOWN 8.2 85 8.9 86 7.3 6.2 5.5 5.6
: - lquique 1.2 1.2 1.2 1.2 1.2 1.4 1.3 1.b
: LiMA b5 W5 3.6 3.1 2.9 3.4 3.6 W3
% MaANAOS 3.8 %.3 3.8 3.8 3.4 40 3.8 L3
i MCRIDA ann e Bes GNe eee ees e ees
E Morro oo Cuarev 4.7 W4 k.0 WY 5.5 6.8 6.8 6.8
é NATAL 13.2 10,6 1041 10.1 10,6 12.1 11.6 142
’ PorRTo VeLHo e mNe ere ees  cee ces  eee s
: PoSADAS mee mew  men e mee e eee .o
PucaLLpa mes ueR mex wes =me wes see  eew
} Rio oc Janciro 7.2 T.b 7.4 6.5 6.0 5.6 5.8 6.5
‘ SANT; AGO 1.4 1.2 1.0 0.8 0.7 0.6 0.6 0.7
{ SucRe 5.1 5.4 5.8 5.3 5.2 4.7 4.9 5.5
é TUCUMAN 2,7 2.2 2.1 1.4 1.h 1k 1.6 1.8
E USHUAI A 8.6 8.5 7.3 6.6 7.2 6.3 8% T.0
{ YUMA 6.0 6.0 T.0 T.O 6.0 6.0 6.0 6.0
k 87
;
:
}'
‘
o e i e - .

10.9
6.2
2.9
6.5
1.5
5.7
4.5

6.0
15.9
7.6
0.9
6.7
aou
9.9
5.0

6.6
1.4 1
5.4

4.3
3.3
15.9
8.5
1'1
6.9
2.
9.7

1.2

b1

14,8 14.8

2.2

2.3
5.0

8.9
1.4
6.0
2.4
T+9
5.0

1.4

4.0

12.6
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Eon T Oy
i gl 2

U }
| \ TABLE X: MEAN DEWPOINT TEMPERATURE (°F)e ,i
- Sratiows  JAv Fte MM APn MAv uuv Ju. Ava Ser Qct Moy Dec YA 1
I AMDATO 5 50 50 50 kg Y9 k6 46 48 s0 ks 50 Y9
; ! ANDAGOYA e em ew em ae em e en  wm  me  e= ee = B
-, boow TTM M MTMBWBWTB BB N o
o BvosAnes 63 64 61 55 S0 U6 b5 M W8 s 57 6 s
! I CARACAS 571 58 58 60 62 € 6 & 6 6 & 59 60
| Cous Sammicwro  B5 b5 43 39 34 30 29 3 33 3 P W 37
- Cuvaea BT R T 6 63 %9 6 6 6 T T 68
. Cuzeo b6 47 46 Y k2 36 33 M k3 W4 47 N7 Uy
;' . DADANAVA “m  mm  ws we  =e  me me  we  wm  we  wn we e
] GeoracToNN R OR TR OTHFTY T OTHOTE T
b  laviaue 63 6 6 5 56 55 52 53 55 57 G 61 58 ]
] C LIMA 66 66 67 64 59 59 5T 55 56 57 A & & 1
- MANAOS ”OTHOT3OTBTTT R OTOTTBB BB
3 MER$ DA 57 58 59 61 & 6 6 61 61 6 & 59 &
| Morro Do CHarey 62 62 62 6@ 60 59 58 56 57 59 6 € 59
' NATAL ™ 3713 N 6 & T 1 R BT

PorTo VELHO e mm em mm  em  aw  mm  em  me = ms =e e

PosADAS 7 70 68 63 58 55 63 53 58 6 63 56 &
PucaLLra i ee ee em e me e ee me e me  me w.
{: Riooe Janeiro Tt T2 70 68 65 6 61 61 63 65 61 o9 56
L SANT I AGO 52 53 52 U9 k5 k2 W W2 Wy 47 47 45 Uy
i SucRe b 45 k6 W 35 3 3@ P W k2 W o4 v
b TUCUMAN 66 65 64 59 53 k5 b4 43 %0 ST S 6 49
- Uskual o Mo39 38 33 3 28 P N 33 Iy 3B 4B
‘ Yo $ 33 35 3 K 4 59 6 57T W 36 3 M

) "lGURC‘ FOR ALL STATIONS EXCEPT YUMA ARE APPROXIMATE, SASCD UPON RELATIONS
I ; BLYWEEN MEAN MONTHLY TEMPLRATURES AND RELATIVE HUMIDITICS. - .

! & 88 .
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TABLE |: STATIONS USED {N TABLES OF MONTHLY VALULS
ELEVATION Perton of Reconro (YRs)
STATIONS .~ IN FEET LATITUDE LONGITUDE Teue  Prec  OTHER

ANGOL A

CocMpA k265 12°06'S 17° kW' e 10-h 1Y

HOSSAMEDES 10 15°12'' S 12°09' E  15-20 21
BLCHUANAL AND

GRANZ) MM 21° S 21°W5r g 20-29 17-2N

KASANE 2,999 Z S 25° 09" € 16-26 1628

,TSABONG 3,156  26°03's 22°27' e 10 14y
Repupttc oF CoNao

ELIZABETHVILLE™ 4,035 11°39's  27°28' £ 13-18 1017
MozaAMBIQUE

LOURENCO MARQUES 1314 zg" 58! ;‘52" £ ho N2

MossuRriL 9 14° 5§71 s 0° o' £ 2627 26-27

Tere 456 16° 11's  33° 32v E 12-13 2-13

Vita CasraL 4,478 13°18' s ° jht g 13 -13

Zumso 1,125  15°37's - 30° 270 € 15 7-15
N. RuooESIA \

MoNGY 3,459  15°1T's  23° 05 ¢ 10 910
S. RRODESIA

BUL AWAYD Bho5 20°09's  28° 37'E 1520 7-50
SW A¥RICA 593 o cgr "

ONDANGUA ) 17° 56 S 15° 59¢ ¢ «l

TsuMeD »301 19° 1ht 8 1;° zg' 3 35-%7 3;-ho

WALVIS Bay 24 22°s56's 14 30t e 2084 T9.20
Us or S« AFRiICA

C. AGULHAS 2 3W°sors 200 01' E 20-30 19-69

CRADOCK 2,861 R 100s  25° 370 £ 1929 19-T2

FRASERBURG 4,150 3 S 21° P E 8.9 358

KtMBERLEY 2927 ¢8° 8''s oh° ligr ¢ 19 19-?7

PIETERSBURG »209 23° 56' s 29° 29' £ 19 18.47

PorT NOLLOTH 23 29° 141 s 16° 52' £ 20-30 1964

PORT ST. JOHNS 15 1‘ ag' S 33' € 20-30 19-61

206 N ° 36w 80 8 by

YUMA, ARIZONA
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TABLE 11: WMEAN MOMTHLY TEMPERATURE °F.

STATIONS JAN FEB MAR APR MAY JUN JuL Auc Sep OcT Nov Dec Yr.
e 7170 70 68 €1 60 58 & 66 66
C 0O T0 70
Vossancocs P IET T2 8% 6 & 81T
BECHUANAL AND 78 '{6 7’3 67 % 5" 55 & & — 76 ¢

G

K:;::::: 78 18 75 73 68 6262 67 T Zg g1 79 z3
TsaponG 79 76 73 63 58 51 52 5 1 69 ™ 75 65
RepusLic oF Conto,

ELpzascTHVILLE® T2 T2 T2 68 66 (2 62 €4 0 T4 6 Th €9
o o & 81 7976 T2 68 70 T2 76 78 8 & 76
L co0 MARQUES o >
Mg::f::uf ey 84 313, 3 go % 72 72 72 6 gg & 8 i9
Tere 8l 81 8 18 g g Z 1 8 & 8i
Vita CaBRAL gg g 68 68 &6 b 66 T gg 1 68
Nz;m 8t 79 T4.69 68 T2 & g‘( Lj 79

+ RHODES|A
MonGu T6 76 T4 73 61 6 64 0 T4 8& T8 76 T2
S« RHODESIA
BULAWAYO T2 71 69 68 62 58 58 62 67 T ™ 13 67
swoAch 78 T4 74 65.62 59 €4 0 75 78 18 M
NDANGUA . 5
Tsumes 8 ;Z ™ 70 6 6o & 6 g Zg 78 78 71
WALVIS Bay 8 70 70 70 70 66 63 63 5 67 66
U. oF S. Arrica
C+ AGULHAS 66 68 66 64 62 62 58 60 58 60 62 65 63
CRrADOCK 4 73 69 64 56 L9 20 25 6o 6 6? 2 6
FRASERBURG 72 72 68 58 50 U5 43 0 52 59 6} ? 5
KimperLey 76 T4 70 82 55 50 50 sS4 6o 66 0 T4 &3
PIETERSBURG E 0 68 63 57 52 52 56 €2 68 70 70 63
:oa'r gougm = _é 65 64 65 22 2\6) 328 g’# 228 66 1 63
ORT ST. JOHNS T 70 67 9 9 T0 TO
YUMA, AR|ZONA 55 59 Zﬁ T T & 9 9 & 73 & 55 ;2
Nn

B e T

i el e i




TABLE 111

MEAN DAILY MAXIMUM TEMPERATURE °F.
STATIONS JAN Fep Mar APr MAY JUN JuL Aug Ser Oct Nov DEC YR,

Mgg::u & 38 81 83 & 83 & 68 8 8 79 &
MoSSAMEDES 79 83 84 & Tr 72 68 70 ™ 718 19 T
BECHUANAL AND & 86 8 79 7’* S @ & 92 9% 91 8
G

i GegafibBadgnkyg

8 -]
R:Eu::?: or Cqneo YRR g 8; o1 27 ; &

LIZABETHVILE
MOZALBIQU:

Louncnco Manaues - %6 51 B B D T B B B & o o &
Teve 93 94 91 93 91 8 84 88 95 10 g 98 93
bRkl S N (O S R - R
N+ RHODES1A

Monau 83 83 83 84 & 78 B & 92 93 88 83 &
3. R )
wa:?E\?EE;A 81 80 79 79 T4 69 70 T4 8 8 84 B2 78
0 0 88 88 8y 8 1 94 92
T:SSS:M 3883%838032 762?%932 3033857
Uw::vés 2::'“ T H T 714 :(h 70 68 66 61 M T2 T2
"¢, Aa N T2 6 63 61 63 63 66 69 T2 68
CN»:::,:"“ &‘{ gs E 7'9{ Z 62 64 63 3 78 8? & n
FRASERBURG 8] & & T 3 58 59 61 Z gh 8 7
KIMBERLEY 1 88 83 TZ 65 65 7 8 8 719
PieTERSBURG 1 & Z z Z 61 671 Z Z6 R & 81 26
PORT NOLLOTH 67 63 7 66 6 65 62 3 66 66 2
PORT ST+ JOMNS ;2 N

YUMA, ARIZONA

92

93 102 106 1oh 1oo E&
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O
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MCAN DAILY MINITUN TEMPERATURE °F.

JAN Fcn_ﬁggﬁﬁrn 1Ay Jun Jq}-Auo Sep Oct Nov Dee Yn.

TABLE 1V:
. STATIONS
Ancora’
Cocuona 61
1 OSSAHEDES 65
DECHUANAL AND
GHANZ) &4
KASANE €5
Tsasoks 65

RePubLic of CONGO »
ELI2ABETHVILLE * 61
£02AMBIQUE
LOURENCO MARQUES 7&

1OSSURIL

Tere 9

ViLa CaBRAL 60

Zumuso I
N. RHoDESIA

MONGU 66
S. Ruopesta

BULAWAYD 61
SW AFRICA

ONDANGUA .6

TSuMEB 6

WaLvis Bay 59
U. of S. AFRICA

C. AGULHAS 6

Craoock 5

FraserBurG 57

KIMBERLEY 6l

PIETERSBURG 60

PorT NOLLOTH 53

PorT ST. JOMNS 67

YUMA, ARIZONA 2

6
68

6
&
&

6p)
69

69
6"
)
3
6
b
&
Yo
66
59
65

63
59

h8
59

i
!

38
1)

sk

34

43

Y]]
51

)I
39
hé

Wy

8
2

o
59

59
s

5¢

()

61

o)
63
62
67
29

61

)
Gh

6
2
&

€2

69
15
3

b

72

65
61

66
66
o

61

7

1
%)

53
i
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TAGLE V: ABSOLUTE LAXItUi- TCHPERATURE °F.
“STATions JAn FEn MAr Apr MaY Jun Jur Auc Ser Oct Hov Dec Ye.

ANGOL A :

Cotmea 9 9 92 ‘9 9 5

TRANERNBRRBED R
BECHUANAL AND

GHANZ) 107 111 106 98 91 90 88100 104 101 108 108 111

KAs ANE 100 99 98 99 98 8 91 96 103 108 105 125 108

TSABONG 107 103 100 96 88 8 B4 & 98100 106 106 107
Reerunii ¢ oF Coneo

EL1ZABETHVILLE 91 9 93 9 89 8 & 9 99 98 97 93 9
102 AMB 1 QUE

LouRrenco MaRQUES 110 103 104 10 2 101 gh 96 100 11H 113 112 112 1k

MOSSURIL 100 2 88 91 93 97 100 101 101

Tete 1o 109 \09 110 104 102 104 111 113 115 111 115

Vit CABRAL 90 86 2 93 88 100 95 97 99 99 100

2uMBo 107 104 1oh 106 101 96 95 102 110 111 120 110 120
N+ RHODESIA

MoMGu 93 92 90 91 9 8 90 98 101 103 99 99 103
Ss RHODESIA ; ,

BuL awayo 96 9% 93 91 &7 8 83 & 96 97 99 % 9N
SW AFRICA ‘ ‘

ONDANGUA 101 99 99 98 96 86 86 93 99 100 102 101 102

Tsuues 103 160 100 96 94 90 85 92 100 102 103 103 10

WaLvis Bay 100 97 97 103104 97 98 99 100 97 95 91 104
Us oF S. AFRICA

C. AGULHAS gh 97 95 96 93 8 & 82

CRADOCK 107 105 103 98 91 & 83 8 102 106 107 10

FRASERBURG 104 101 100 96 g% & 83 9 101 100 99 10

KiMatRLEY 102 101 96 %g lg 99 103 103

P{ETERSBURG 96 9% 93 79 9 96 99

PorT NOLLOTH
Port ST. JOHNS
YUMA, ARIZONA

102

gz 9

107 153 10b
92 9 9N
92 100 107 120 119 120 119 123 108 96 83 123

\

92 92

& 92 9 9
92 100 105 13k 105 103 10
7 103 106 100 90 10

v £ e YA et A" A A K R R o dn b
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TABLE Vi: ABSOLUTE MINIIM TEMPERATURE °F. 1 3
i B
. STATIONS JAN FEB MAR APR MAaY Jun Jut Auae Ser Oct Nov Dec YR. v
ANGOLA
CocMa 48 s4% W6 ks 0 25 30 3™ 38 W3 57 2 :
MOSSAMEDES 57 gB 5% 53 g? 37 hg 37 18 %H Sg gh W i :?
BECHUANALAND .
GHANZ) CRRT I ?11. 21 20 16 24 29 !81 ;;2 s 16 1 ]
K ASANE 2 50 44 37 31 30 8 hg s2 3N 4
TSABONG , g?l ?t'( 27 24 20 ?6 i% 133 21 27 39 ﬁz 135 ]
Repusutic of CoNGo o
EL1ZABETHVILLE 50 54 U6 Wi 38 3H 33 33 37 W5 50 s 33 3
B ouatnce G & 6 52 4 4 5 47 N 53 52 59 b f
LOURENCO MARQUES 1 5] 5 5
MoSSURIL 67 66 68 63 B6 53 ?é 55 Sg % 22 gg ?g ]
Tete b5 U6 LB 52 50 ﬁ5 6 4o 50 50 50 52 1§
ViLa CaBRAL 0 53 50 49 U8 42 k42 4o W 8§ 82 50 4A .
Zumso 3 62 54 s52 W4 k2 38 b7 S1 B2 63 Sh 38 :
N. RHODESIA '
MoNeu 61 6 59 52 U2 32 37 M2 45 57 52 56 3
S« RHODESIA
" BULAWAYO b9 46 48 38 33 28 3 32 37 W U9 51 28
SW AFRICA
ONDANGUA 4 59 h? 47 32 30 I 3N 39 uz 52 ?h 30
TsuMeED 9 50 i w4 3 27 25 315 37 W6 53 hp 2
WALVIS BAY b5 U5 45 43 35 35 25 30 32 32 43 5 25
U. oF S« AFRICA
C. AGULHAS 7 48 W9 W1 o kb2 39 o ho M1 W W 39
CRADOCK 40 Y 38 30 25 19 20 23 24 31 3 39 19 i
FRASCRBURG 33 b2 38 30 22 20 16 15 21 23 3 33 15 i
KyMBERLEY 43 o 30 23 22 20 21 25 A 3 13 20 L
PIETERSBURG b5 % W 32 27 21 21 28 2B 39 o W 21 ;
PORT NOLLOTH hE b2 Yo 36 gg 3 32 31 b 36 M o B
Port ST, JouNs 58 52 52 &2 2 Oh a Yy k6 U5 53 b2 1
YUMA, AR!ZONA 22 25 31 38 39 50 61 58 50 38 29 22 22 ’
!
1
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‘_ TABLE VIll: MEAN CLOUDINESS (IN TENTHS OF SKY COVERAGE)
énnoua JAN Fes Mar AR May Junm JuL Aue Ser Oct MNov Dee VR,
{ ' ANGOL A
! MOSSAMCDES 60" 506 5.7 502 302 6.1 706 7.0 7-5 6.8 508 6.2 6.1
' ) BECHUANAL AND B 39 Bb 2.9 1.3 1.8 0 VB
G * (] L] ] L] [ . [} O. 's . ] lc 2-
K::::::- 52 4.0 3.6 1.9 1.2 1.0 1.2 o.g o.z 22 3.6 h.g a.g
B omtnce 6.1"56561:0 2 2.2 2.6 2.6 4 6.4 6.3 !
: LouRENCO MARQUES a5, . . . . . ' O 5. A 6.3 IS
g Mogaunn. 7.3 7.7 6.4 5.6 R.a 2 4o ha 3.4 §2 b1 6.% 5.0
. 5S¢ RuoDESIA
; BuLAvAYO® 64 6.6 6,0 3.0 3.6 2.2 2.2 1.8 1.8 2.9 55 £.1 40
! SW Arrica .
i WaLv) s Bay 6 8 7 8 % 3 ¥ % 1 8 8 8 6.k |
E U.corAS. ArRica ¢ ' »6 ¢ ¢ £ ¢ -
: o« AGULHAB
f' Port NoLLoTH 2 5 ;{ g ; z 3 2 5 5 6 5 5§ 1
FAVERAGE OF MORNING OBSTRVATIONS ONLY.
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TADLE 1X: MCAN RELATIVE HUCHIDITY, LORITHG OBSERVATION

___Stations JAN Few MAR Apr MY Jun_Jut Aua Sep Oct Moy Dec Yr.

; s & 8 8 76 77T 10 D 66 13 & & 18

o HossAMEoES o 19 ?g o b Zs 35 1% 83 % 9 79 k
; BECHUANAL AND _

. GHANZ1 66 70 73 zo €6 65 6 O W7 h? 51 6 61

‘ KASANE 3 76 71 g ag 60 59 flg W Wbk 58 70 &

| Tsasons 371077 8- 73 68 57T 53 SN 5 67

RerveLic or Coriao

EL1ZABETHVILLE 87 91 87 & 83 8 & 70 57 sk 77 88 79

MozaAMBI QUE .
Lounenco Maraues T2 13 75 72 TV 70 T1 68 65 65 61 69 70
OSSURIL . 72 7% 16 15 713 T 23 0 66 61 6 63 0
Tere n 73 72 1 12 T 69 68 63 60 €4 6B 69
! Vita CasraL 3 g 2 175 T 62 69 6 ?g 65 718 23
f. NZ::::““ T9 78 76 69 65 €5 64 €0 53 W8 57T T 65 X
Monau 8y 84 79 68 59 59 50 41 36 U7 69 79 63 E
S. RHODESIA
BUL AWAYO 70 % T2 63 56 56 52 U6 M2 M 53 62 57 . 3
SW AFRICA . : ]
ONDANGUA 68 78 76 70 62 58 59 U6 43 39 50 65 60 ']
Tsumes 6h 68 T 63 51 L8 U5 35 26 33 U6 57 5
WaLvis Bay 91 92 95 & 78 83 90 91 90 9 39

K
U. oF S. AFRICA '

|

|

g. AGULHAS 23 86 91 go 88 82 8 90 23 22 22 23 81
poc ) 1 2
e pEBeRnkaine sy
PorT NOLLOTH 9 9 g g & & g‘j 8 88 87 g9 g&

93
PoRT ST. JOHNS 8y 8 8 69 65 62 8 &
YUMA, ARIZONA 57 53 _g? gs 5? 52 60 22 ZI I %3

FSTATION RCPORTING TIMES VARY FROM 0530 LST AT YuMA, AR1ZONA To 0930 LstY
AT ViLa CaBraL, MozammiQue.
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100

g : ¢ Table I
2 : § Stations Used in Tables of Monthly Values ;
: !
% Station Elevation Latitude Longitude  Ycars of Record
& {feet) (South) “(Eaot) Temp, Prec, Other
i
5 Adelaide 1ko . 3456 13835 86 104k 30-92
. ¢ South Australia .
P % Boulia 478 e2%ss! 139°47’ 28 51 A7-30
| : Quecnsland
5 Broome 63 17°%57" 122°15' 5 32 10-24
: ! Western Australia
oo Burketown 30 17%5¢ 139°33 53 28-30
i N Queeasland
] Cape Leeuwin 163 3422 115°08' 4y L6  30-39
. Western Australia
! Carnarvon 15 2454 11339’ 43 BT 30-45
: Western Australia
i Charleville 965 2625 613" 33 65 5-29
j Queensland 3
i Charlotte Waters 6hs5 25°56" '134°55" 38 7  45-5) b
! Northern Territory f
: Condon 35 20°00! 119°20' 28 37 1028 :
! Western Australia
; Dubbo 870 32°15" 140°37! 72 12 30-76
: New South Wales 3
i . Esperance 1k 33°50" 121°55" Ly 60  23-47 \
‘ Western Australia 3
} Eucla 15 W' 128%28' 60 6b  10-60 f
| Western Australia
: Farina 303 3005 13808’ Le 30 30-53
; South Australia 1
Halls Creek 1,200 1813 127°h6" 33 30 1455
Western Australia
Katherine 355 14*18' 132°18' 10 30 8-16
Northern Territory
Laverton 1,510 28°L0! 122°2%’ 20 30 17-39
Western Australia
_ Melbourne ) 115 3749 Lhb*58' 88 88 30-89
- . Victoria
5 Mundiwindi 1,840 23°%52" 120°10"' 15 15  15-38
. Western Australia
] Tennant Creek 1,075 19°34! 150°40"' 27 32 528
- - Northern Territory
L Toowoomba 1,921 27°33" 151°57! 3l 66 baTd
: ' Queensland
! Townsville 48 1914 146°51' 3. 67 10-22
! Queensland
! Warburten Ranges 1,200 26%5'  126°36' 6 9 213
! Western Australia i
3 ; Wilcannia 267 31°33" 143%23" 60 66 339 4
Q i New South Wales X i
R Yo lgoo 1,0Lb £8%23’ 116°43' 3 30 19-58 A
A . Western Australia ‘
l ‘ YUMA 206 32'M0'N  114°36'W 80 8y bl
|

T A e SR Mka R
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Adelaide
Boulia
Broome
Burketowm
Cape Leeuwin
Carnarvon
Charleville
Charlotte Waters
Condon

pPubbo
Esperance
Eucla

Tarine

Halls Creek
Katherine
laverton
Melbourne
Mundivindd
Tennant Creek
Toowoouba
Towmsville
Warburton Ranges
Wilcannia
Yalgoo

YUMA

Table IX

Mean Monthly Temperature (°F)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Th
88
86
85
68
8
8
8
86
19
69
70
82
87
85
83
68
83
87

39»‘1‘;’?3:’)

ESERE T

70
84
85
a3
68
8o
78
79
&
13
67
70
76
83
83
A
65
8
83
69
&
79
(£
78
64

6

[
83
80
65
1%
70
70
19
6l
63
66
67
78
&
69
60
™
78
63
™
T
65
I
70

58
67
17
T
61
68
62
61
72
56
59
61
57
n
76
61
55
64
70
N
73

62
58
62
L

0

54
61
T
10
59
6k
56
56
66
50
55
56
53
66
el
54
51
58
65
52
69
56
52
56
8s

52
60
70
69
57
61
54
sk
64
L8
5h
55
51
65
T
53
L9
56
64
51
67
56
51
59

54
6l

13

71
57
63
58
59
67
51
55
56
55
69
™
56
51
60
68
5k
69

59

F1
T
T7
76
58
66
65
66
T2
57
5T
59
6L
76
82
63
53
67
85
29
73
65

55\61

56

61

91 90 &

62
78
82
82
59
65
13
T4
[
64
59
63
69
6k
&7
69
58
7%
82

"6k

17
n
68
67
13

67
8
85
8
63
73
79
&
82
7
63
66
16
87
88

1
6l

SIBSER

[

Yr

63
76

79
62
7
10
71
m
64
61

68
78

65
59
73
i
62
76
7
67
69
72

[P

BRI g =
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Adelaide
Boulia
Broome
Burketown
Cape Leeuvin
Carnarvon
Charleville
Charlotte Watexrs
Condon

Dubbo
Esperance
Eucla

Farina

Halls Creek
Katherine

Laverton
Melbourne
Mundiwindi
Tennant Creek

Toovoomba
Tovnsville
Warburton Renges
Wilcannia
Yalgoo

YUMA

Tadble IXI

Mean Daily Maximun Temperature (°F)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
79 83

e 86

101 100

92
93

2

QTERIFIRPELRLILLERIILCLELEYYE I

92

92
h
88
96
98
ol
91
78

78
96
9
93
9
18
99
96
a
7

95
95

n
T2

61
96
93
92
73
88
91

92
o
86
76

18
89

95
o
89
15
9l
94

78
&6
90
e
9%

78

73
88

93
9l
70
8
84
83

91
]
T2
15
80

92

g &ITE

93

& LI

61 59 62
73 73 (8
82 82 85
82 82 &
63 6L 61
73 71 13
€9 68 173
68 61 73
8 17 &
68 61 60 6u4
68 63 62 63 66
70 66 65 67 T0
71 6h 15
85 8 93
o1 8
72 65 76
62 57 56 63
M 71 70 75 83
6L 77 76 81 9
67 62 61 65 T
a 17 1 1 %
5 69 69 13 &
62 ™
65

EFTIAIRRLE R
FPEREESTISES

b g < A
&8RRI

70 63 67

73 66 61 15
93 102 106 104 100

102

13
23
91

93
64

78
88
68
91

79
68
73
83

98 101 .

93
95
68
81
93

9h
o4
86
12

75
%0

98 100

96 100 100

71

98

85

89

76

93
95
71
85
96
97

94

9
[
7
ok
99
{4
95

[t
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Adelaide
Boulie
Broome
Burketown
Cape Laeuvwin
Carnarvon
Charleville
Charlotte Waters
Condon

Dubbo
Esperance
Bucla

Farine

Halls Creek
Katherine
Laverton
Melbourne

Mundivindd
Tennant Creek

"Toowoomba

Towneville
Warburton Ranges
Wilcannia
Yalgoo

YUMA

Table IV

Mean Daily Minimum Temperature (°F)
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Broonme
Burketown
Cape Leeuvin
Carnarvon
Charlevilie
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Table V

Absolute Maximum Temperature (°F)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Yr

118 114 111 99 &9
118 119 116 104 101
106 108 105 107 101
108 110 106 102 97
102 109 98 95 B85
116 114 113 106 100
116 115 110 102 92
119 113 111 105 93
114 113 208 111 98
113 111 105 98 91

117 111 111 102 92 °

123 120 112 107 9
18 114 111 102 9
112 111 107 10k 99
103 105 105 107 106
115 114 112 103 95
114 110 107 95 &4
112 112 108 104 98
115 111 107 104 100
104 101 99 88 &4

104 110 95 97 0
113 115 110 103 92
122 115 112 101 92
115 116 111 105 94
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85 91 103 113 115 118
99 107 112 116 118 119
99 104 109 111 109 111
96 101 106 107 107 110
75 82 89 92 98 109
90 97 105 109 112 116
94 102 110 117 118 118
95 104 117 116 117 119
95 102 109 113 115 115
87 93 102 110 114 114
89 96 104 106 109 117
95 104 110 116 121 123
g1 100 109 111 101 118
100 104 109 111 112 112
99 105 107 111 108 111
92 98 105 111 114 115
7T 89 98 106 111 114
93 97 105 108 111 112
96 102 108 112 113 113
82 89 96 100 105 10%
89 ob 94 101 101 110
93 101 104 111 111 115
90 98 106 113 116 122
93 96 104 109 113 116
119 123 108 96 83 123
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Table VI

Absolute Minimum Temperature (°F)

Jan Feb Maxr Apr May Jun Jul Aug Sep Oct Nov Dec
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-‘ : . Table VII
Average Precipitation (inches)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Yr N

Adelaide 0.8 0.7 1.0 1.8 2.7 3.0 2.6 2.6 2.1 1.7 ..l 1.0 2L.1 ;
Boulia 1-6.1..9 1.5 0.6 o4 0.5 0.3 0.3 0.3 0.5 1.0 1.k 10.3 %
. Broome 6.3 %8 3.9 1.2 0.6 0.9 0.2 0. T T 0.6 3.3 22.9 ,
| _ Burketown 8.2 6.3 52 1.0 0,2 0,3 T T T 0k 15 bi 2.5 i
A Cape Leeuvin 0.6 0.7 1.2 2.3 59 7.3 7.3 54 3.4 2.8 1.2 0.8 38.9 ‘

| Carnarvon 0.4 0,7 0.7 0.6 1.5 24 1.6 0.7 0.2 0,1 T 0.2 3.1

. Charleville 2,5 2.6 2,3 1.3 1.2 1.3 1.2 0.7 0.8 1.2 1.7 2.4 15.2

| charlotte Waters 0.8 0.6 0.6 0.5 0.4 0.k 0.2 0.2 0.2 0.3 0.5 0.6 5.3

. Condon 2.2 25 3.0 1.1 0.7 1.1 0,3 0.2 T T 0.1 0.7 1.9

| Dubdo 21 1.7 1.9 1.8 1.7 2.0 1.7 1.7 1.6 1.6 2.0 2,0 2.8

| Fsperance 0.7 6.7 1.2 1.8 3.3 4.1 LoO 3.8 2.7 2.2 1.0 0.9 26.k

" Eucla 0.6 0.7 0.9 1.0 1.2 1.1 0.9 0.9 0.7 0.7 0.7 0.5 9.9

Farina 0.5 0,6 0,5 0.4 0,6 0.6 0.3 0.3 0.3 0.5 0.5 0.5 5:6

| Halls Creek 5.k 4,2 2,8 0,5 0,2 0.2 0.2 0.1 0.1 0.5 .4 3.1 18.7

¢ Katherine 91 T.1 5.9 0.8 0.3 0.1 T T 0.2 L1 3.0 7.8 35.4

] Laverton 0.8 0.8 1.6 0.8 0,9 0.7 0.6 0.5 0.2 0.3 0.8 0.8 8.5

$ Melbourne 19 1.8 2.2 23 21 2.1 1.9 L9 2.3 2.6 2.3 2.3 257
' Mundivindd 1.0 1.9 2.0 0.8 0.6 0.9 0.1 0.3 0.3 0.5 0.5 1.2 10.1 1
i Tennant Creek 3.6 3.6 2.0 0.6 0.3 0.2 0.2 0.1 0.3 0.5 1.0 2.1 1k.5 f
3 Toowoomba - 50 %5 3.7 2.6 2.1 2.b 2,1 1.6 2.1 2.6 3.3 4.5 36.5 i
E Townsville 10,9 11,2 7.2 3.3 1.3 L4 0.6 0.5 0.7 1.3 1.9 5.k U5,.7 E
R Warburton Range 1.0 1.2 1.8 1.3 1.0 0.7 0.3 O.4 0.1 0.6 1.0 1.2 10.6 %
K Wilcannia 0.9 0.9 0.8 0.7 1.0 0.9 0.6 0.7 0.6 0.9 0.7. 1.0 %! 3
Yalgoo 0.7 0.9 1.3 0.6 1,1 1.8 1.3 1.0 0.k 0.3 0.4 0.4 10.2

. YOMA O.b 04 03 0.1 T T 0.2 0.6 0.4 0.3 0.2 0.5 3.4

- T trace
§ | 106 .




i : Table VIII

Mean Relative Humidity (percent)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Yr

b Adelaide 38 43 46 55 67 76 76 69 60 51 43 39 53
. Boulia 35 39 40 37 43 51 48 39 30 26 28 3 ¥
Broome 7 T2 65 52 49 52 U9 .49 S50 55 61 67 S8
Burketown 66 68 63 uT L2 45 4L 37 38 L2 L7 60 U9
Cape Leeuwin 79 79 8 682 83 84 83 83 83 8 79 78 &4
Carnarvon 57 €0 58 57T 60 66 66 62 57 55 56 5T 59
: Charleville Ly 48 50 50 57 68 64 51 b3 39 39 k2 50
'E. Charlotte Waters 26 30 33 LO 46 55 50 4L 33 26 26 27 36
Condon 58 62 55 W7 W7 52 53 L9 U5 45 4T 56 51
§ Dubbo 49 53 59 67 77 85 8 78 66 53 4B LT 63
| Esperance 62 63 66 70 75 78 78 74 69 65 62 6L 69
§ Eucle 59 61 60 61 65 7L 70 63 56 53 55 56 61
E Farina 32 35 39 LB S8 70 67 56 U5 36 32 32 U6
i HEalls Creek 51 52 46 35 37 4O 37 33 29 32 35 43 39
;* Katherine B2 8 82 63 60 58 57 54 Sk 5B 65 L 66
! Laverton 36 37 44 W7 54 61 €0 52 bl 37 35 3 U5
o, Melbourne 58 62 64 T2 79 83 B2 76 68 G 60 59 69
E Mundivindi 29 31 35 34 k2 k9 U5 38 26 22 20 2 33
S Tennant Creek b2 47 L1 33 37 42 38 31 29 28 32 37 36
i i‘ Toowoomba ™ 76 7T TR 75 78 76 70 67 65 67 69 712
- | Townsville 73 73 TL 66 65 66 64 63 63 69 65 70 67
. 1 Warburton Range 25 31 32 32 bk 52 U6 36 27 31 27 28 3
3 | Vilcannia 38 42 47 56 67 78 75 64 51 3 39 39 53
Yalgoo 4 4b 51 56 66 76 77T TL 56 k9 k2 39 56
:_ YUMA %6 34 31 30 27 2b 36 38 31 28 N 3B 3
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' E Table IX

' \ Avarsge Cloudinese (tenths of sky covered)

| ; Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Y¥r

! delaide 3.6 3.7 40 52 58 6.1 60 55 53 53 49 b2 5.0

; >ulia k.5 2,5 2.5 3,0 3.0 1.5 2,0 1.0 .0 1.5 2,0 2.8 2.2

. roone - lh? 5.9 3.5 2.3 1.9 1.9 1.3 1.0 0.9 l.2 2.1 3.9 2-5 .
irketown 5.6 5.1 3.9 2,8 206 2.5 L7 1.5 1.7 205 3.3 ‘h? 3.2

| pe Leeuwin 5.6 5.7 6.0 6.4 7.2 T.b T4 T2 T2 7.0 6.5 6.1 6.6 !

‘ ATRAIvVOn 109 2-5 2.3 20“ 3.1 3.3 208 2.2 108 1:9 1-5 107 2¢3 g

iarleville 3.7 1&.3 30“ 3.0 2.6 3.0 2-6 1.7 LT 2.9 2.6 2.9 209
\arlotte Waters 2,9 3.0 - - - - - - . - =« 28 .

[ >ndon 3.1 - . e b7 - . - . - o = -
| 1bbo 2,5 3.0 3.5 - k5 LS5 - 4S5 315 - 4O 35 -
‘perance b1 4,6 4.8 50 5.4 55 50 4,95 45 4,8 L3 L1 W7
. iela 4,9 49 5.3 5.1 51 50 4,5 41 3.8 &S L9 5.0 h.8 _
g .rina - 25 = « kO - e« - = e . 27 . :
] 118 Creek 5.0 5.6 3,7 3.4 2,7 2.2 1.9 1.6 1.7 2.6 3.6 5.4 3.3
; itherine - - 3.5 . «- 10 = - - - 40 - -
! wverton - 20 - - 10 20 10 ~ - = = =~ =
¥ 1bourne b9 4.8 53 59 6.1 6.5 6.3 6.0 5.9 6.1 6.0 56 5.8
i adivindd e 2.0 25 - 3.5 2.0 35 - = 1.0 2,5 -
. nnant Creck - = 40 - 1.0 2.0 1.0 1.0 2,0 3.5 3.5 .
! owoomba 5,0 5.5 5.0 5.5 3.5 5.5 2.0 3.0 3.5 2.5 5.0 5.0 4,2 §
' wmsville 5.8 6.0 5.6 4.8 Lk 50 3.7 3.8 W3 b5 b9 57 4.9 i
e rburton Range 2.9 2.1 2.6 3.4 3.9 3.4 3.5 2.6 2,1 2.3 &4 2.0 2,7 )
- lcannia 20 1.0 20 - 25 - 3.5 - 25 kO - L5 - }
- 1800 3.0 1.0 2,0 2,0 kO 40 3.0 3.0 - 1.0 3.0 2,5 -
: M 2.3 2.4 2.1 1.5 1.1 0.6 1.6 1.8 1.1 1.2 1.6 2.4 1.6
3 l
R {  aved on & 1 yesr record,
L ' 108
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. ; Table X 4
| ]

i Aversge Wind Speed (mph) 4
‘ . Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
E | Adelaide 0 9 8 8 8 8 8 9 9 10 10 10
§ L Boulia e h e e e e e e e e e

o Broome L3 3 2 2 2 2 3 3 3 &

]: i Burketown b 3 3 5 5 b 5 6 6 5 & f
‘- Cape Leeuvin 9 10 10 8 11 12 12 12 13 11 10 10 ‘;
- ; Carnarvon 9 8 8 6 5 L 5 6 8 8 8 9
! Charleville 7 8 8 5 5's 8 6 6 8 8 8

. Charlotte Waters - e = - - e & e = =

| Condon 7 8 7 9 1010 1 10 9 9

' Dubbo - o ® = e = = = « = =

ok Esperance 11 11 10 9 8 T 8 1 10 9 10 W
IR Eucla -3 3 3 3 3 3 3 b 4 4 b
‘ Farins «c 4 e & = & = = « o =
3 Halls Creek 8 77111 7T 7 8 ‘

f Katherine -
_ | Laverton -
i : Melbourne 9
; Mundiwindi ({

-8 ~3 o 1t
t -~ ~3
N =3
$ -3 =3
®» O
s \O O 1*
o & t
*r 3 WO
@ O

n Tennant Creek . - - - . -
\ : ¥ TOOVOOD\). - - - - - - - [ ] - - - ,'
2 Townsville 7 8 8 9 6 7T T T 8 8 9
“‘l A Warburton Range « @ @& @« ®» = ®w='a e = a = ]
‘ " I; wilc‘mi‘ - - L] - - - . - L - » - -
,‘, i . " Yll‘“ » - - - - - - - = -
1 ™A 6 6 7 71 6 6 6§ 6 5 5 5 5 4
L k.
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ANNEX B
YPG Climatological Calendar

and Cl{mate Summary
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|
a - WIND SPEED
f gy
e Jan 9.0 5.5 22.2 12,6 4.2 0.7
” Feb 10.0  49.1 24.9 12,5 4.1 0.7 0.
| Mar 8.9 41.4 28.4 155 4.9 0.7
5 Apr 7.9 340 305 2.0 6.1 0.5
’ My 8.3 3.5 32.3 231 4.6 0.2 |
| Jun 6.2 381 3.6 26,5 3,1
| Jul 42 30,2 329 29.2 3.4 0.1
Aug 6.2 30.9 339 255 3.6 0.2 |
Sep 11.2 354 337 16.5 2.8 0.1 i
Oct 10.5 47.0 26.6 12.2 3.6 0.2 3
| Nov 16,3 48,0 21.5 11.5 2.4 0.1 ;
! Dec 12.6 46.4 23.6 12.7 4.4 0.4 |
i Year 9.3 40.0 28,5 18.) 3.9 0.3 %
|
o
! I .
o
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dJan

Feb

Apr
May
Jun
Jul

Aug

Year

11.5
7.4
5.1
3.4
1.9
1.8
1.3
2.6
2.9
6.7
7.5

10.8
5.2

Tl i I ——

NNE
8.5
6.6
4.8
3.6
2.7
1.9
1.2
2.0
3.0
5.2
5.9
5.8
4.3

7.1
6.2
4.7
3.4
2.6
2.5
2.0
2.8
3.7
6.2
7.0
6.2
4.5

ENE
5.0
4.6
2.8
2.4
2.3
2.3
2.6
3.0
4.5
4.1
4.6
4.1
3.5

Im

5.4
4.3
2.6
1.7
2.3
1.9
2.2

4.9

4.1

4.7

3.5

ESE
5.8
5.1
2.9
1.8
2.2
2.3
2.7
4.2
4.7
4.7
5.6
5.8

4.0

WIND DIRECTION
AVG % OCCURRENCE

1966 - 1976
SE SSE S
6.9 4.2 1.6
7.0 4.5 2.7
5.7 3.7 2.9
3.0 2.7 3.2
3.7 4.2 5.8
3.1 a8 6.7
5.8 6.1 9.5
6.9 6.5 8.6
7.4 6.9 6.0
6.8 4.0 3.3
8.3 5.9 1.8
7.2 9.1 1.8
6.0 5.2 4.5

SSH
1.6
3.2
5.7
7.9

12.1

13.2

16.4

14.0
7.5
3.9
1.8
1.5
7.4

|2

1.8
4.6
7.
9.9
11.9
12.7
13.3
11.6
8.2
4.2
1.7
1.2
7.3

WSH
2.3
4.3
9.5
13.5
12.9
13.8
10.6
9.9
8.0
5.7

1.9
8.0

1

3.3
4.8
9.1
11.6
11.6
12.8
10.7
8.8
8.6
7.1
3.7
3.0
7.9

WNH N
4.6 7.5
4.5 7.8
7.0 7.8
9.2 7.3
6.7 5.0
8.1 4.5
6.5 3.6
5.4 3.3
4.9 3.7
6.2 7.0
5.1 6.6
4.3 B.4
6.0 6.0

NNW
i4.2
14.1
10.2
7.4
3.9
2.4
1.4
2.1
3.6
9.5
10.4
15.8
7.9
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CLIMATOLOGICAL BUMMARY

——
et Yo . bl

QUARTZSITR Latitudae: 33° 40" 667
Longtitude: 114° 14" ,233
Elavation (PT): 890
. Means for Pariod 1941-1970 ('42-'59 Missing)
: Extremas for Period 1931-1972 ('42-'59 Miseing)
Part 1 - Temperature

Moath Temperatura (°F) Mean

B T TP, I I S

e = e 7 EE—e T — L T AR T oY - WA TR T

Maans - Extremes Degres
Dnﬁ! Monthly Raecord Record Days#h
X Min . Highest Year Lowest Year !
Jan 65.0 36.8 50,9 a7 1971 15 1971% 438 i
\ Fab 71.3 42,0 56.7 88 1972« 18 1933 248 '
Mar 77.4 46,9 62,2 100 193¢ 24 1911 131 !
Apr 85.2 33.4 69.3 111 1936 33 1933 35 !
: May 9%.5 63,0 78.8 115 1934 40 1967 4
i Jun 103.0 7.9 87.5 120 1936 50 1933 0 !
' Jul 108.6 81,0 94,8 124 1934 62 1939w 0 '
. Aug 106.1 79.7 92.9 124 1933 53 1970 0 '
. Sep 100.4 70.3 83.4 116 1937% 45 1934 0 ' 3
5 Oct 90.4 58.3 4.4 108 1934% 30 1935 0 | ‘
i Nov 5.4 46,2 60.8 94 1937% 20 1931 152 f ‘
: Dac 64.4 36.3 50.4 84 1933 19 1934 447 ‘
Jul Jan L,
Year 86.8 57.2 72.0 124 1934% 15 1971 1462 '

% Racord aqualsd in earlier years. ,
**hase for degree day data is 65 degrees Fahrenheit. i

Incl 1 Page 1 of 2
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CLIMATOLOGICAL SUMMARY (Con't) | {
l
|

| . _ Part IX -Precipitation Totals (Inches)

L : ‘ Estimsted
‘?, i Msan Relative
. 'l Snow, Sleet, Hail %}_&%_
3 Greatest Maximum 0 1
S Month Mean _Daily = Year |Mean Monghly Year MST = MST
P Jan 0.51  0.85 1%l 0.0 1.8 1937 47 29
. Teb 0.3% 1.10 1931 0.0 0.0 k1) 24
Mar 0.40 1.06 194) 0.0 0.0 34 17
Apr 0.19 1.18 1931 0.0 0.0 32 17
May 0.00 0.11 1938 0.0 0.0 22 13
Jun 0.01 1.40 1938 0.0 0.0 21 9
Jul 0.4 0.80 1937 0.0 0.0 k)i 16
Aug 0.74 2.00 1941 0.0 0.0 39 21 ’
Sep 0.46 3.00 1939 0.0 0.0 3 20 i
Oct 0.30 1,73 1932 0.0 0.0 34 2l ’
Nov 0.46 1.30 1969 0.0 0.0 k] 24
Dec 0,52 1.28 1938 0.0 3.0 1932 43 34 |
|
Sep Dac j
X Year 4,37 3.00 1939 0.0 3.0 1932 34 20 !
Part IIX - Statistical Summary (Days)

Tenparature .

Maximum Mininmun ;

Precipitation 90° & 932°6 32°& O & !

Month .10 Inchas or More Above 3alow DBeslow Bslow

Jan 2 o 0 11l 0
Feb 2 0 0 3 0
Mar 2 1 0 1 0
Apr 1 12 0 0 0
May 0 22 0 0 0
Jun + 28 0 0 0
Jul 2 31 0 0 0
Aug 2 n 0 0 0 .
Sep 1 29 0 0 0
Oct 1 20 0 0 0
Nov 1 1 0 1 0 ’
Dec 1 0 0 10 0
; Year 15 175 0 26 0
] +Less than one half. ]
l Incl 1 Page 2 of 2 128
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