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A regional study of the East Jordan Valley, with special relation

to the problems of soil and water utilization,

HASSAN SALEH.

Problems concerned with the utilization of soil and water
are world=wide in scope, but are particularly distinctive in arid
zones where high temperatures and dryness can create soil salinity,
soil alkalinity, and deficits in the water balance of plants, As a
part of the semi=~arid zone, the Eastern Jordan Valley suffers from
such problems, which are reflected in crop yields and output, and
hence in real incomes,

During the last twenty years the impetus for the
agricultural development in the area has largely come from successive
waves of Palestinian settlers., These new immigrants have brought about
revolutionary changes in the Agricultural Geography of the region, The
increasing pressure of population on natural resources is the most
important factor which has led to the search for additional
utilization of available irrigation water., Execution of the East Ghor
Irrigation Project in the nineteen sixties has aimed at transforming
the economic and social life of the inhabitants of the valley, Thus,
the present decade represents a transitional period leading to the
proper development in the valley,

The water resources of the area are discussed, with
particular attention being paid to their qualities and quantities, their
problems and potentials. The characteristics and distribution of the
various soil types are analysed, and particular attention has been
given to soil management problems, i.e, salinity, alkalinity and

erosion, especially where these problems integrate with the problems of
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PREFACE

My research on the East Jordan Valley was started in
September 1965, Part of the time was spent in carrying out
research into the present land use system in all its aspects,
part of the time was spent in distributing questionnaires and
part was spent working with officials in the various
Government Departments., Unfortunately, these research
activities were curtailed in June 1967; following the outbreak
of Arab-Israeli hostilities, the Jordan Valley became a
military cease fire area and since that time it has become
impossible for any surveyor, researcher, or civilian to work in
it. Fortunately, however, the programme of field work had
already been substantially completed, The military situation
has made it impossible for any return visit for the purpose of
rechecking the data already acquired,

It is hoped that the records of the area which I
collected before the turmoil will help in the reorganisation and
rehabilitation of the area when the military situation improves,
These records relate to climate, hydrogeology, hydrology, soils,
land classification and past and present land use, The data
which are recorded in the present thesis have been gained by
applying new techniques, mathematicallz equations and the whole
range of geographical method in order to construct the first
work of geographical synthesis which has been written about the
area. My concern has been with the relations between natural
resources on the one hand and past and present land use on the

other, It is hoped that the results I here present may be of



benefit to the Government of Jordan and to the planners who
may control future development policy for the valley,

I would take this opportunity of recording my thanks
and appreciation to Professor W.B. Fisher who accepted me as a
research student in his department, I also would like to
acknowledge the sincere interest, constructive attitude, and
unfailing patience and guidance of my supervisor,
Dr. K. Atkinson, My thanks also go to the University of Jordan
who provided a study grant., I would wish to record my
appreciation and thanks for the assistance rendered and
facilities provided by the following authorities and

organisations :~-

The Jordan Government:= The various administrative

officials and specialist officers of the Ministry of Agriculture;
the Jordan Development Board; the Natural Resources Authority;
the Agricultural Research Stations at Deir Alla and Jubeiha; the
Department of Forests; the Water Office of the East Ghor

Canal Authority, Deir Alla; the Meteorological Office; the
Department of Lands and Surveys; the Department of Statistics;
the Jordan River and Tributaries Regional Corporation; and the

Marketing Offices at Amman and Northern Shuneh,

The German Geological Mission, Amman,

The Municipal village councils of the Jordan Valley and the

Manager of Karameh Refugee Camp,

The Co-operative Societies of the Jordan Valley. The University

of Durham, the Geography Department, the members of the staff,
technicians and research fellows who helped and encouraged me in

the preparation of this work,



INTRODUCTION.

Problems concerned with the utilization of soil and
water are world wide phenomena, particularly in arid zones
where high temperatures and dryness can create soil salinity,
soil alkalinity and deficits in the water balance for plants,
As a part of the semi~arid zone, the Jordan Valley suffers
from these problems, Although the northern part of the valley
has more favourable environmental conditions than the southern
part of the valley this is only partly explained by prevailing
climatic conditions. The difference between them is also an
expression of the geological history of the valley which gives
the southern part remnants of a former saline Jordanian Lake,
Thus, soil parent materials and groundwaters in the south are
naturally more saline than those in the north, This
differential is enhanced by evapo-~transpiration conditions and
is reflected in crop yields and output, and hence in real
incomes,

The study area is the Eastern Jordan Valley (figs.O.1l
and 0,2) which comprises the eastern part of the rift valley
lying between Lake Tiberias (=~ 212 m,) in the north and the Dead
Sea (=~ 398 m.,) in the south. The study area is approximately
a hundred kilometres long, varying in width from 2 to 8 kms,,
and has a total area of some 605 sq.kms, The River Jordan in the
west, the River Yarmouk in the north and the Dead Sea in the
south form convenient natural boundaries, The eastern limit is
taken as the minus 200 metres contour line which runs along the
foot of the eastern escarpment. Generally the valley floor

consists of terraces; the upper terrace is known as the “Ghor"



and the present flood plain of . River Jordan as the "Zor".
In general, the Ghor slopes towards the river at the rate of
1,5 to 3 percent, and also from north to south at
approximately the same rate, Usually the lower portion of

the Ghor has been extensively eroded to give bad land
topography between the Ghor and Zor; this area is known as the
"Katar",

Eleven perennial streams flow into the Jordan River
across the valley., The largest tributary, the Yarmouk River,
joins the River Jordan about 8 kms, south of Lake Tiberias,
and the international boundary between Syria and Jordan follows
the course of this stream, The second main tributary is the
River Zarqa which reaches the River Jordan at Damia Bridge,

The land use history of the valley is very varied.
From historical times up to the first quarter of the
twentieth century it was used as pasture land for the stock of
nomadic tribes, In the second quarter of the present century
the Government of Jordan took the first steps towards land
settlement and sedentary agriculture, particularly on the
alluvial fans of the side wadis where it was possible to acquire
irrigation water., During the last twenty years the impetus for
the agricultural development has largely come from successive
waves of Palestinian refugees who have settled in the valley,
These new immigrants have brought about revolutionary changes
in the Agricultural Geography of the region, Land has come to
be cropped every year, new lands were brought into production,
and new crops were introduced in the cropping system, The
growing pressure of population on land was accompanied by an

expansion in the acreage of cash crops, which in turn led to a



growing pressure on the waters of the River Jordan and its
tributaries, Since the erratic discharge of the

unregulated side wadis could not meet the increasing irrigation
needs of the new crops, attention has lately been centred

on possibilities of using water from underground sources and
from the international River Jordan network., In particular,

of course, the East Ghor Irrigation Project has been designed
to alleviate the growing pressure of population on the
resources of the valley.

This study is aimed primarily at examining the
potentialities of the natural resources of the valley in the
face of increasing pressures for their use, During the early
part of the field work it soon became apparent that the valley
suffered from problems of soil and water utilization, Soil
salinity, alkalinity and erosion thus provide a main theme of
this thesis, as well as the practical conservation measures
necessary in the future, The second main theme aims at
studying the water resources of the valley:~ the qualities and
quantities, the problems and potentials,

Another aim has been to examine the Eastern Ghor
Irrigation Project in its transformation of the economic and
social life of the inhabitants of the valley., Emphasis has
been placed on the extent of the success so far realized, and
stress is laid on the new problems which have resulted from
the innovations introduced by the project, Finally, the thesis
will attempt to suggest lines of future development in the
valley in the light of past and present land evaluation on the

one hand, and in the light of water potential on the other,



With the exception of the Master Plan Report (1955)(1)
of Baker and Harza, little attention has been given to problems
of soil and water utilization, The Baker and Harza appraisal
deals systematically with soil and water, but does not
integrate them into a regional geographic context, Previous
studies have been no more than bare factual reports compiled by
Government Authorities, with little reference to the wider
causes and consequences of the problems of soil and water
utilization, Detailed investigation has only been carried out
by either geologists or economists,

Previous studies have been found to be very
incomplete and patchy for the purposes of this study, Much
additional data hag been collected in the field and accordingly
the present research can be regarded as the first comprehensive
geographical study of the Eastern Jordan Valley., In particular
field work was necessary on account of the very scanty and
limited statistical information available, This was even more
serious in the study area as the valley, for administrative and
statistical purposes, is divided between the Ajlun and Belqga
Districts, Another difficulty is that the survey carried out
by the Department of Statistics (1960)(2) did not include all of
the Eastern Jordan Valley but only the project area prior to
the construction of the East Ghor Canal, Therefore, it is
difficult to compare its findings with those of the UNRWA.(1953)(3)
report which covered the whole Jordan Valley, Another problem
was that the economic feasibility study of the Jordan Valley by
(4)

the Harza Company (1962) only included general recommendations
for development without distinguishing between the very

different parts of the valley. The German Geologic Mission



(5)

carried out the geological survey in 1964 for parts of the
southern valley and a soil survey in 1965(6) for the Deir
Alla area, These two surveys are useful, but again are only
partial in their coverage of the present study area.

The published material on the Eastern Jordan Valley
was thus only marginally helpful in preparing this thesis,
In addition to clear gaps in official and semi~official
material, striking discrepancies have also been discovered in
available data. This has particularly been the case in
figures for river discharge, crop acreage and yield, water
balance statistics and statistics dealing in marketing and
population, Given this situation, the importance of the
primary field work is clearly demonstrated.,

Field work was carried out between September 1965 and
May 1967. 1t involved the collection of data from government
authorities, research stations, and extension and water offices
in the valley. Water samples were collected from the River
Jordan and its tributaries and from wells, and the results of
the analyses have been helpful in showing water quality in the
valley. Following the work by Baker and Harza, the results of
soil analyses have been used to subdivide the soil of the valley
into reconnaissance soil units which can be shown on the map,
Personal communications and interviews with land engineers working
in the valley were helpful in showing changings in land
capability due to ahanging cropping patterns, Four administrative
or cadastral villages were selected in order to analyse the
present cropping pattern., Field maps of scale of 1 : 10,000 were

used for this purpose and land use maps prepared. Sample farms



of irrigated and non-irrigated management systems were
selected from a variety of land classes and representative
farm budgets were prepared, The possibilities of gaining
accurate information on crop yield and crop sales by
interview are greater in Jordan than in many other countries
as agricultural incomes are not taxed, each farmer paying a
land tax and a per capita tax on animals owned, As a means of
checking the data farm income was also calculated from its
components as indicated on the farm questionnaires, In addition
some 150 inhabitants of the valley were chosen at random and
interviewed, Questions were asked to cover the whole range of
domestic, social and agricultural activities,

The thesis is divided into three sections, The
first, comprising Chapters I = III, is concerned with water,
The emphasis in the first chapter is placed on the effect of
climate and its numerous elements, with particular attention
being paid to its effects on the soils, on the water balance and
on the irrigation and diversion requirements of the crops of the
valley. The second chapter, containing hydrogeology, deals with
the rock outcrops and their correlation with the different soil
associations and different aquifers; it elucidates the
distribution of groundwater quality within the aquifers and the
natural recharge of the aquifers, The third chapter of hydrology
deals with the problems of water resource, especially discharge
and potential,

The second section, containing Chapters IV = VII, is
concerned with soil, The emphasis in the fourth chapter is
placed on the factors of soil formation =~ climate, geomorphology,

and vegetation ~ and their important influences on soil, The



fifth chapter discusses so0il categories in the valley and the
soils are grouped into five associations based on the factor
of parent material, Each association includes soil series
with different characteristics, With topography and
drainage, the soils play a paramount role in dividing the
lands of the valley into different land classes, ranging from
Class 1 to Class VI. Chapter VI discusses these land classes
dealing particularly with their capability. The second section
is ended by the seventh chapter dealing with soil and
conservation problems; problems of salinity and erosion are
discussed in detail and explanations given of their effects on
the economy of the valley in general and on agriculture in
particular, Controlling measures for conservation are suggested
in such a way that planners and farmers can benefit from them,
The third section, containing Chapters VIII ~ X, is
concerned with land use, The eighth chapter indicates the
historical land use divided into two stages; the first one deals
with land use pre 1950, the second between 1950 and 1960,
The ninth chapter indicates the present land use which was
developed since 1960, In this chapter, emphasis is placed on the
present cropping patterns, agricultural yields and their
problems, livestock, farm economy, and development proposals.
The final chapter deals with management aspects of present land
use such as irrigation, landownership, marketing, population and
settlement. These aspects discuss the results of development so
far undertaken in the valley, such as irrigation schemes and
methods, land reform and size of land ownership, marketing,
communications, population and its distribution, and the present

and future status of settlement,
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CHAPTER 1I.

CLIMATE

The climate of the Jordan Valley is determined by
two factors, its position at a distance of 100 km, from both
the Mediterranean Sea and the Eastern and Southern Deserts,
and the enclosure of this deep depression on either side by
steep fault scarps rising more than 1000 metres above its
floor. This position in the transitional zone between the
sea in the west and the desert in the south east, has made it
a climatic zone of contact where their opposing forces meet,
There is a very striking difference between the western and
eastern sides of the valley, for on the east the influence of
the sea predominates and on the west the influence of the

desert.

Pressure and Wind,

Summer := In summer, Jordan lies just to the south of a low

pressure axis that extends from the Gulf of Oman
through the Tigris«Euphrates valley to the island of Cyprus,
and between this low and a high pressure centre that lies over
Egypt and adjacent desert portions of Africa and Saudi

(L

Arabia, The summer low of Cyprus maintains a separate

existence, being divided from the main monsoonal low by a

(2)

shallow isobaric col situated over north west Syria,



From early June until mid-September, the weather of
the valley is dominated by winds which are of eastern origin,
but which may, blow from the north, or even the west. These
winds are the ''tail=end' of the monsoons which sweep across
the Indian Ocean towards the low=pressure area which develops
over the Indian sub=continent in summer time, After dropping
their rain, they continue their anticlockwise course
westwards, and in the eastern part of the Mediterranean turn
southwards and eventually eastwards again, joined with the
winds tending to move northeast from the Egyptian high, No
rain is brought by these summer winds due to the very dry air
imported from Egypt and the Sahara. Throughout the summer
months skies are almost always clear, humidity is relatively

low, and rainfall is nil,

Winter:= As summer comes to an end the force of this great

wind cycle weakens and bursts of air intrude from the
Mediterranean; by the end of September the area is largely
under the influence of the westerly wind belt which begins to
shift southward shortly after the autumnal equinox,

In winter, the Eastern Mediterranean is a region of
relatively low pressure, across which a succession of
depressions passes from west to east. It is flanked from the
north by a high pressure system of Eurasia, which extends to
the Balkans and Turkey, and on the south by a highe=pressure
system over north Africa., The higher the pressure gradients,
the stronger the winds emerging from anticyclones and

depression centres,
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Atlantic depressions arrive via Spain, or northwest
Africa, and rejuvenated by contact with the sea, often
continue via the Mediterranean as far as Armenia or Iran,
More frequently, however, low=pressure systems develop within
the Mediterranean area itself, which, with its contrasts of
sea and land, warm plain and cold mountain, favours the
growth of atmospheric disturbances, Depressions are
rejuvenated, especially in places where warm Mediterranean
water is enclosed within encircling land which in winter had
rather higher pressures, Such saucers of low pressure are
formed over the Gulf of Alboran and the Gulf of Sidra,
(3)

Depressions tend to follow a sea track, From
northern Italy, they frequently pass down the Adriatic into the
Ionian Sea. Here the track divides, under the influence of the
land mass of Asia Minor, Many depressions continue eastwards
into the Levant and Iraq, while others move northwards into the
Aegean and Black Seas, reaching the Caspian, A second route
lies in the south of the Mediterranean basin, In this case an
uninterrupted sea track brings rain to the Levant, and
depressions often reach the Persian Gulf,

The onmoving depressions of the winter cause a change

(4)

of wind directions in the area. As long as a depression is
over the central Mediterranean sea and Greece and anticyclone
over the Levant, winds blow at first from the northeast and
east, and later from the southeast; they issue anticlockwise
from the anticyclone and strive toward the depression, After a
day or more, the depression reaches the eastern basin of the
Mediterranean and often stays for a while over Cyprus, Winds

over Levant then change their direction and come from the sea in

the southwest. As the depression moves eastward, winds veer to



the west and northwest and, finally, again to the northeast.

Air masses of different qualities are sucked into
the depression, With the eastward displacement of the
depression centre, they meet and create 'fronts' giving rise
to disturbances which produce a kind of weather similar to
that of the cycionic belt of cool temperate latitudes. The
intensity of the depression depends upon the degree of
contrast in temperature and humidity of the varied air=-masses
that form them, In good years the depressions sometimes
succeed each other quite steadily once a week, bringing three
days of heavy rain followed by four of fine weather., Rain
may occur with a wind from any part of the west, but it is
usually strongest when the wind is southwesterly.

The European high pressure, however, extends thin
fingers along the Mediterranean peninsulas and from time to
time these may join up with the high pressure over the Sahara
and thus block the passage of the depressions, sometimes for as

(5)

long as a whole month, When this happens the results in
Jordan may well be disastrous, The harm may not be too great
if it should happen later in the year when the crop roots are
well established, but it is particularly unfortunate if the
start of the rains are delayed until much after the first of
December, or if the first rains come early and are then
followed by a period of drought to kill the young crops which
the early rains have started. During these interruptions the
winds are from the east,

A remarkable feature in the distribution of pressure

is caused by the Jordan Valley, where actual pressure is

abnormally high both in winter and in summer, Table 1l.l



(App.l) shows the mean monthly of atmospheric pressure at
Jericho (- 376 m,) over a period of 1964-1965, From these
figures, it can be seen that highest pressures occur in
winter (1053,4 mb,) followed by 1051 mb, in spring, 1046,6 mb,
in autumn and 1040,9 in summer., The means in January and
July are 1055,4 and 1038 mb, respectively, compared with
1016,4 and 1004,2 mb, at Aqaba, in addition to 929.3 and
923,4 mb. at Jerusalem, The absolute maximum recorded at
Jericho in July 1964 was 1071,2 mb, compared with 1037.7 mb,
at Jerusalem, These high figures are, of course, the direct
result of the depth of the valley below sea-—level., They are
not strictly comparable with those of the pressure systems

described above, and the general circulation of the winds is
therefore not affected,

In the valley, lands are sheltered from easterly and
westerly winds, and only when winds blow from the north are
they felt on the ground; because of the "funnelling' effect of
the rift,

The under—currents are often distinct from the
prevailing upper wind. The under-current in winter generally
blows down the valley from the north, and in summer up the
Ghor from the Arabeh from the south,

Table 1,2 (App.l) shows frequency of wind direction
in the valley, From percentages of total observations, it can
be noted that, in winter, north and northwest upper winds
prevail round the Dead Sea, Farther north, easterly winds are
most numerous at Tiberias, but calm conditions are prevalent.

In summer, the prevalent upper wind at Tiberias is westerly; at



Jericho northerly or north easterly, and near the Dead Sea
northerly and southerly (fig.1l.1).

Analysis of wind velocity at Deir Alla and
Jericho, over a period of 1964-1966 (Table 1.3 (App.l) ),
reveals that the maximum wind velocity occurs in both winter
and summer, While wind velocity ranges between 10 and 17
kms,/hour during winter at Deir Alla, it ranges between 5 and
9 kms, during summer (fig.l1l.2). Paradoxically, it ranges
between 7 and 8 kms,.,, 12 and 13 kms, during winter and summer
respectively, at Jericho, Generally, veloeity is higher in
the southern valley than in the northern valley., Accordingly,
it can be expected that excessive evaporation takes place in
the southern valley particularly in summer when the maximum
of both temperature and wind velocity occur simultaneously in
this season, This phenomena should be put into consideration

on using irrigation water,

Local winds:= In the absence of other strong winds,

horizontal air movements are in summer
restricted to breezes, The fall in the barometric pressure
brought on as a result of the considerable warming of the air
of the entire Jordan Valley, induces a stream of cool air from
the Mediterranean towards the valley, The air rising from the
Mediterranean to the hills of Jerusalem and Hebron, 800-1,000 m,
in altitude, cools by 6-800, and then in its descent to the
Dead Sea it warms by about 12-14°C. Since the difference in
altitude between the hills of Jerusalem and the valley is
1,200 m,, the adiabatic heating is manifest on summer

afternoons on the valley, The greater the distance between the



valley and the Mediterranean, the later is the western wind
in reaching the valley. 1In the northern part of the valley,
the western wind arrives early, whereas in the southern

part, it arrives about sunset, The distance between Lake
Tiberias and the Mediterranean is 50 km, and the western
wind reaches the lake in the summer between noon and 2 p.m,
This wind is not a laminary wind of an uniform and continuous
flow of air, but is gusty , the gusts attaining 30-~50 km, per
hour, The foregoing Katabatic wind generally lasts till 10
or 11 p.m,

Plantations suffer from such a strong and continuous
wind during successive months from April till October,
particularly if their leaves are hypersensitive, as are those
of the banana plantations. The citrus plantations suffer
greatly from this wind as well, The farms along the entire
Jordan Valley, from Yarmouk river to the Dead Sea, need strong
wind—~breaks for the protection of the plantations,

The Dead Sea is large enough to develop the familiar
sea-breeze especially at its northern and southern ends, It is
worthwhile distinguishing a midday minimum of temperature
between the morning maximum (under the summer sun) and the
afternoon maximum (under the Mediterranean sea breeze). This
midday minimum is the result of the Dead Sea breeze which has
a cool damp steady current, Northwards the Dead Sea breeze of
summer days certainly blows up the valley as far as Fassayil ,
about 25 km, from the north end of the lake.(G)

Along the western and west-southern shores of
Tiberias lake, blow in the summer in the forenoon and at dawn

local winds which are less developed here than in the Dead Sea,
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At night and at sunrise blows a southeeasterly to south-
south~westerly land wind in the southern part of Tiberias
lake, from the surface of the valley toward the surface of
the lake, In the morning and forenoon hours blows a
northerly to north=easterly wind, sometimes more easterly,
along the south-western shore of the lake, This wind arises
from the water surface of the lake to the land, In the
southern part of the lake it blows more from the north and in

(7

the western part from the east, The wind from the water,
which blows in the summer in the morning and forenoon, is

cool, humid and refreshing in the hot valley.

The Sirocco:~ During the transitional seasons, that is any

time from the beginning of April until mid=June
and any time from mid-September to about the end of October,
there occur periods of about three days to a week during which
there develop easterly, southeasterly, or even southerly winds
blowing in front of depressions as they pass eastward and bring
with them desert conditions to the whole of Jordan, These
winds are known as '"'Siroccos" from the Arabic word
"Sharqiyyeh" meaning an east wind; they are sometimes also
known as the Khamsin or Simoom or Shlouq, These winds of the
transitional seasons are not to be confused with the east winds
which develop on the dry days during the rainy season, This

(8)

winter wind, known as the cold Sirocco, is distinct from the
usually much weaker southeast hot Sirocco of spring and autumn,
The relative humidity of the air is equally low during both the

Siroccos,



The main feature of a Sirocco wind is heat, dryness
and haziness, suggesting the idea of a continental tropical
air-mass, It is a fact that the maximum temperature
recorded in a Sirocco wind greatly exceeds the normal
maximum temperature attained in the spring, The hazy or dusty
character can be attributed to the fact that in the spring the
Mediterranean areas are still relatively cold when compared
with the lower latitudes, and tropical air moving northward
cools down from below, which makes the lapse-~rate within the
lower layers more stable, and so restricts the upward diffusion
of suspended dust.(g)

The cold air behind the cold front of a Khamsin
depression is generally of the same nature as the normal
Mediterranean air masses prevailing in the spring. The passage
of the front is accompanied by a sudden drop of temperature of
the order of =~ 7OC to - 1°c., and sudden increase of relative
humidity to about 80 percent. The Siroccos of the spring
transitional season are frequently rather gtronger than those of
autumn, but at both seasonsthey produce abnormally high
temperatures,

These winds are more intense in their effects in the
valley, where the air is warmed still further by its descent
over the plateau edge, They are of greatest danger to the
horticultural crops during blossom and fruit setting and to
cereal crops during heading and between the end of the milky=
ripe and the end of the yellow-ripe stages of ripening.(lo) The
effect of the Dead Sea on sirocco days is obvious; observation
shows that in most cases the sirocco is not felt on the north

shore of the Dead Sea so prominently as other parts in the

valley,
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Temperature,

The Jordan Valley has tropically hot summers and
warm winters, because of its location below sea level and its
protection by mountains from the cooling westerly winds, The
amount of insolation is higher than the neighbouring regions
due to the clearness of its sky, the depth of its floor, the
height of its borders, and the dryness of its air. The high
values of insolation are felt prominently since the sun's rays
falling on the valley and the slopes of its both eastern and
western escarpments are so restricted in their reflection that
they remain a longer period in the valley. Furthermore, the
dry atmosphere of the valley depletes by absorption less of
the solar radiation than a humid atmosphere in the other
regions. Hence, the total heat-summation averages for the
May=October period (computed above lOOC) are about 109300.
higher for the valley than for the coastal plain.(ll)

The amount of insolation reaching the southern valley
is more than that of the northern, The reason of this
difference resides first and foremost in the difference between
cloud coverage for the two sections, Table 1,4 (App.l) shows
cloud amounts over a period of 1964-~1965, Whereas the average
annual cloud amount at Northern Shuneh is 2,7 oktas, it is
2,3 oktas at Deir Alla, and 1.9 oktas at Southern Shuneh
(fig.1.3). Generally, the northern valley has on average 2,2
oktas, while this amount becomes 2 oktas in the southern valley.
Neuman's explanation to the relationship between insolation and

cloud amount shows that, under average conditions, each tenth
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of the sky obscured by clouds is responsible for a

reduction by 5 to 6% of the insolation which would reach

the surface from a cloudless sky.(lz) Converting

Neuman's equation to oktas, the result would be each }

of the sky obscured by clouds is responsible for a reduction
by 6,3 to 7,5% of the insolation., Estimating the cloud
coverage over Southern Shuneh as just about 0,4 less than
Deir Alla, and that of Deir Alla as just about 0,4 less than
Northern Shuneh, the calculations thus lead to an insolation
rate 2,5 -~ 3% at Southern Shuneh higher than for Deir Alla,
and 5 =~ 6% higher than for Northern Shuneh,

The number of days on which cloud is recorded varies
from year to year and from month to another within the one
year. Table 1.5 (App.l) shows number of overcast and clear
sky days at seven stations over two years (1964~1965). From
these figures, it can be concluded that clear sky days represent
87 percent of the total days of the year. Moreover, all of
summer days are distinguished with clear sky days (100 percent),
Although winter of the Mediterranean region is usually
distinguished with high values of either cloud amounts or the
number of cloud days, winter of the valley has overcast days
less than 50 percent of the year (46.3 percent). It is
noteworthy that the number of clear sky days are more in the
southern than in the northern valley., These facts elucidate
the importance of clear sky days in inducing the high values of

insolation and their effect on rising of temperatures.,



The length of daytime hours is another factor
which determinesthe value of insolation, The monthly
percent of daytime hours for latitude 320N in the valley,
shows that July has the longest days (9.77%). Moreover,
the period from May to August inclusive has long daytime
hours (38.28%), whereas winter months have the shortest
daytime hours (30.29%) (Table 1.6a, App.l).

The value of insolation is influenced by the
duration of sunshine also, The longer is the period of
sunshine, the higher will be the value of insolation,

Table 1,6b (App.l) shows mean duration of sunshine at Deir
Alla and Jericho over six years (1961-1966), It can be

seen that this mean is 9,4 hours at Jericho, ranging between
12,9 hours in July and 6.2 hours in January., On the other
hand, Deir Alla has a mean of 9 hours, ranging between 12.9
hours in July and 5.8 in January. Consequently, it can be

" expected that this period is too sufficient to the needs of
the plants. Suffice it to say that the light and heat of

the sun are important factors in shortening the growgh period
by the early ripe of the crops, This fact emphasises the
point that the crops of the valley arrive at the markets
early before the arrival of crops of the other regions,
Therefore, not only have they been protected from the
competition of the other crops, but they also gain high profits
as a result of the high prices,

The seasonal temperature regime can be divided into
three main periods, In high summer from mid June to late
September, mean temperatures are uniformely high and show little

variation, Following this period from October to January,
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8 and 1100, the lowest absolute temperatures range between

= 5°C at Wadi Jurum and 3,7°C at Southern Shuneh, It is to be
noted that Wadi Jurum station had been forementioned as the
lowest station in mean monthly and annual temperatures,
Undoubtedly, its location in the northern valley borders, in
addition to its relatively higher elevation, are contributory
factors, The drop in absolute temperature of January is
caused by wind blowing from the north along the narrow trough
bringing sudden cold from the snows of Hermon mountains even
as far south as the Dead Sea,

In summer, the valley is too hot, but the heat is
dry and therefore more bearable than that of the coast, 1In
July, the mean maximum temperatures vary from 37°C at Wadi
Jurum to 39°C at Jericho, whereas the mean minimum
temperatures vary from 22.2°C at Deir Alla to 25.100 at
Southern Shuneh, The lowest absolute temperature in the
northern valley is 16°C at Northern Shuneh while it is ZOOC at
Dead Sea North, The highest absolute temperatures range
between 42.500 at Wadi Jurum and 46°C at Jericho.

It is noteworthy that the increase in temperatures
from the north to the south is due to the fact that the
northern valley is more elevated than the southern part. 1In
addition, it is nearer to the Mediterranean whom effect is

stronger via the natural gap of Esdraelon valley,

Diurnal range of temperature:=
This is usually greater in summer than winter, and in
south than north of the valley. The mean daily range of

temperature at Tiberias amounts to a yearly average of 11.6°c;
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at Jericho, it amounts to 13.3°c. on the other hand, this
range rises in the months of July-August to 13.300; at
Tiberias, 15.500; at Deir Alla, and 15.6°C at Jericho, 1In
the Dead Sea region, there is a considerable difference
between the two ends of the sea., The night minima are much
lower at the southern end, so that the daily ranges are
greater there, sometimes in the ratio of 1% : 1,

Comparing the daily range of the valley with the
adjacent regions, the daily range increases so rapidly from
the coast to the east that the southern part of the valley
shows in its climate many features characteristic of a desert,
Of course the modification of the Mediterranean is the
dominant factor, and the difference of the mean daily range
from one zone to another is due to the result of the battle
between the desert and the sea effects,

Certain extraordinary fluctuations in temperature
have been recorded, Prevailing winter winds are sometimes
interrupted by winds of continental origin which may bring a
severe drop in temperature at any period through the winter
months, The exceptionally cold years may affect seriously the
tropical crops in the valley; this has happened with bananas
and tomatoes during winters 1950/51, 1956/57,* 1963/64 at

Jericho and Northern Shuneh,

* It was noticed that water consumption in January, February,
and March 1957 is less than the figures for the same months
of the preceding year, This is probably due to the
abnormally low temperatures that occurred in January 1957,
resulting in the killing of a great portion of the leaves,
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On the other hand, Sirocco winds play an important role in the
sudden rise of temperature, Considerable areas of crops fail
totally in these years when either the cold or hot Sirocco

blows across the valley.

Relative Humidity,.

Moving from the coast of the Mediterranean to the
east, there is a general lowering of the average relative
humidity, In the coastal plain, the relative humidity varies
comparatively little between January, with about 70% to June
with 60%, In the western hills of Jordan, the corresponding
figures are 70% and 50%. In the Jordan Valley, the relative
humidity varies from 70% in the winter to less than 50% in
June, while on the eastern hills, the variation is from about
75% in winter to 35% in June (fig.l.6). Although the
resemblance is clear between the figures of winter, the
variation of figures in summer is caused by the difference of
the location of these regions from the Mediterranean, (Table
1.9 (App.1) ).

There is a gradual decrease in the annual, monthly
and diurnal averages of relative humidity from the north to the
south throughout the valley, Table 1.10 (App.l) shows mean
monthly of relative humidity at six stations over six years
(1961~1966). It can be concluded that January has the highest
percentage, because it is the month of rains' peak, Paradoxically,
June is the month of lowest percentage as a result of the winds

direction, i.e., the prevailing winds are southerly, south



easterly and north easterly., There is a considerable
correlation between the low humidity in May~June and the
blowing of hot Sirocco across the valley, It is notable
that October is distinguished with low humidity when
compared with the relatively high humidity during the months
before and after it. This fact elucidates again the role

of north, north easterly, and south easterly prevailing winds
during October, Generally, mean annual relative humidity in
the northern valley amounts to 57%, decreasing to 53% in the
southern valley, The cause of the abundance of humidity in
the north rather than in the south is that the north is
nearer to the Mediterranean, in addition to its higher
elevation,

There is a large diurnal variation of relative
humidity, partly due to temperature changes and partly to
land and sea breezes, The daily range, from a maximum in the
early morning about 8 a,m, to a minimum shortly after noon,
may amount to as much as 10 percent in winter and 20 percent
in summer,

At Deir Alla station, during the years 1961=1965, the
average relative humidity at 8.a.m, and 8 p.m. is approximately
70% during the winter season and 50% during the summer., At
2 p.m,, it is about 58% in winter and 35% in summer, At
Southern Shuneh, the figures are respectively, 68% during the
winter, 46% during the summer and 53% in winter, 33% in summer.
Jericho has the lowest humidity in the valley where, at 2 p.m,,
it is about 50% in winter and 30% in summer, On account of the
intense irrigation in the northern valley and some patches of

the south, the foregoing figures cannot be regarded as truly












leaves when the plants are grown without irrigation, This
result emphasises the fact that dew can contribute a very
congiderable amount of moisture in those periods in which
there is no precipitation. Consequently, dew may contribute
to the growth of plants during the dry summer months in

the northern valley, On the other hand, this contribution

is restricted in the southern section,

Precipitation,

The annual mean precipitation lies in the northern
valley between 200 and 400 mm; in the southern valley between
100 and 200 mm,

The precipitation totals indicate mean annual totals

between 134 and 406 mm, (fig.l.7).

A consideration of the minimum and maximum totals
indicates that the maximum annual totals can be 320 percent of
the minimum values,

Field observations on the vegetation pattern in the
Eastern Jordan Valley give a strong impression of increasing
aridity from.the north to the south. The driest station at
King Husein Bridge some 347 m, below sea level, receives only
67 percent less precipitation than Adasiyeh, the station with
the highest precipitation at 180 m, below sea level; on
average, King Husein Bridge has between only 3 = 66 percent less

precipitation than other stations, The altitudinal range, over
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