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I. INTRODUCTION

man and his enviT ronment in thebetween
land of the Bible assumed
HE STRUGGLE

a new character as successive waves of immigration followed in the wake of two world wars. For
many centuries the landscape , the people and their
way oflife had been untouched by time. Food for
the village markets was produced on small farms
by methods which remained unchanged from generation to generation. Large-scale irrigation was
practically unknown and news of farming techniques developed abroad rarely reached the villages.
Then came the population explosion. Between
1948 and 1960, the population of Israel rose from
three-quarters of a million to well in excess of
two million. The impact on the economy was
tremendous. Cultivation on village small-holdings
gave way to intensive co-operative food production based on modern techniques , while vast irrigation projects were launched to stimulate production in fertile parts of the country and to stem the
advance of the desert in the marginal lands.
Industries trebled their output to keep up with
domestic consumption, particularly in the field of
food production and the manufacture of textiles and
metal products. Accelerated urbanization introduced new problems of drainage , water consumption , power generation, transport and atmospheric pollution. In turn , these developments
and the requirements of pre-investment planning
created a need for scientists and technicians,
for basic planning data , and for specialized research. Nowhere was the need more pressing than
in the field of meteorology .
A small Meteorological Service already existed,
but personnel and equipment were housed in
several widely separated buildings in the neighbourhood of Tel Aviv. Consultation among scientific staff was difficult ; economical use of staff
and equipment was impracticable and the acceptance of new responsibilities was impossible.
Here was a clear case for a reorganization of
facilities. Here was a close need for centralization,

for improvement of equipment , and for an infusion of new ideas and specialized techniques.
So , on 19 April 1960 an agreement was signed
between the Government of Israel and the United
Nations Special Fund* and the World Meteorological Organization , providing for United Nations
help in establishing a Central Meteorological Institute in Israel.

THE UNITED NATIONS SPECIAL FUND
The object of the Special Fund is to help developing countries to make the fullest possible use
of their human and physical resources by providing
them with the assistance which is so often needed
prior to large-scale investment. Most developing
countries experience some difficulty in attracting
capital investment either within the country or
from abroad, and the Special Fund assists them to
meet this difficulty by strengthening their economies. It helps them to train their workers at all
levels and provides guidance in the application of
modern techniques and methods in both industry
and in agriculture.
Special Fund projects are carried out in a spirit
of international partnership, where co-ordinated
use is made of the experiences and facilities of the
various organizations in the United Nations
family . Specialized skills and equipment from
other countries are usually brought into play and
a considerable contribution in terms of money,
manpower and equipment is invariably made by
the requesting country itself.
THE WORLD METEOROLOGICAL
ORGANIZATION
In the case of the establishment of the Central
Meteorological Institute in Israel, the United Nations worked through the World Meteorological
Organization , which is one of the specialized
agencies of the United Nations. Among the several
*

The Special Fund and the Expanded Programme of Technical Assista nce of the U nited Nations are now merged as the
United Nations D evelopment Programme.

tasks with which the World Meteorological Organization is charged by its 1947 Constitution is
that of furthering the application of meteorology
to aviation , shipping, agriculture and other human
activities.
Calibrating a radiosonde instrument in the electronics laboratory

This is the history of the co-operative effort of
the Government of Israel , the United Nations
Special Fund and the World Meteorological
Organization in establishing the Central Meteorological Institute of Israel.

II. THE NEED FOR REORGANIZATION
IN THE METEOROLOGICAL SERVICE

THE GROWING DEMAND
lies on the eastern seaboard of the Mediterranean , a few hundred miles to the north
of the Tropic of Cancer, and stretches for nearly
three hundred miles in a narrow strip from the
Red Sea port of Eilat to the hills of Galilee . North
of Tel Aviv the country is twelve miles across and
its greatest width , near Beersheba, is only seventy
miles. A central range of mountains with an
average height of two thousand feet stretches
throughout the length of the country. In the
north the mountain chain is broken by several
fertile valleys , while in the south the mountains
extend into the arid region. Westwards , the hills
slope gently down to the thickly populated Coastal
Plain which borders the Mediterranean coast for
more than a hundred miles. In the northeast ,
the valley of the Jordan runs southwards from
Hula Valley through Lake Tiberias and beyond.
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The warm sunny summers and mild winters
are typical of the Mediterranean , and the rainy
season lasts from November to March with the
wettest period between December and February.
Rainfall on the Plain averages only 400 to 600 mm
(16 to 24 inches) but it is fairly reliable. Though
little vegetation is found on the coast , which is
lined by many miles of shifting sand-dunes , irrigation of the red sands farther inland provides ideal
conditions for citrus growing. However, erosion
in the red sands can be severe, and the organizations engaged in the planning and control of irrigation schemes have a constant demand for
statistical rainfall data and reliable forecasts of
rainfall . Farther east , where the Plain lies below
the ranges , drainage of the heavy black swamp-soil
fosters the production of excellent vegetable crops.
Drainage schemes here are mostly on a large
scale and their planning calls for detailed statistical analysis of rainfall and runoff. Drainage
design is probably even more important in the

heavy alluvial and peat soils of the valleys of the
north, where annual rainfall is only 400 mm
(16 inches) but water retention is considerable
and necessitates constant attention in keeping the
water-table at a low level lest the land revert to
swamp.
In the mountains, rainfall is more plentiful,
averaging about 700 mm (28 inches) annually.
The rain-bearing westerly winds of winter are
forced upwards by the mountain-barrier, and
during ascent much of their moisture is deposited on the exposed western slopes. Development of the dry portions of the country cannot
neglect this valuable source of water, but there is
still much to be learnt about its areal distribution
and its seasonal and annual variability.
In the south and covering about half the total
area of the country is the arid region known as
the Negev, where annual rainfall varies from
100 mm (4 inches) in the west to less than 50 mm
(2 inches) in the extreme south and east. Despite
the inhospitable environment, economic development of the Negev is one of the Government's
main aims, and ambitious irrigation schemes bring
in water for agriculture from the northernmost
part of the country.

Planning the extension of crops into the dry
regions has called for many separate climatological
investigations and field experiments, and it has
become even more important that a full-scale
stocktaking should be made of the water resources
in both highlands and lowlands. Although the
Negev is plagued by droughts , sudden storms of
tropical intensity sometimes produce heavy rains ,
little of which is conserved. Indeed, if conservation of the brief winter rains were possible, it
would augment Israel's annual water stocks by
about ten per cent and make a very useful contribution to agricultural production. No plan for
applying the limited water resources to the
3

irrigation of the arid regions can neglect taking
into account the losses resulting from evaporation
from the surface of water and by the transpiration
of plants, though accurate estimates of these
losses can only be derived from very extensive
field experiments. Information about meteorological conditions in the arid south has been sadly
deficient and yet no major development project
ever had greater need for reliable data.
Typical of projects requiring meteorological data
for planning was the development of one agricultural area near Lahav. Here a climatic survey
paved the way for construction of a new earth
dam costing $14,000 which would provide winter
irrigation for 200 acres of crops. Preliminary
results from irrigation by soil saturation indicate
that there has been a 40 per cent increase in the
wheat yield per acre as well as appreciable increases
in barley and sorghum. Taking into account the
capital investment and recurring costs, the dam
has already shown a profit of some $7 ,500, and
the success of this scheme has prompted settlers
in the area to request further meteorological
advice with a view to building other storage dams.
The siting of new settlements, harbours, aerodromes, industries and housing projects in recent
years has called for meteorological advice of considerable variety, and the planning of some projects has created a demand for very specialized
non-conventional observations. Thus, building
construction in the arid regions and the introduction of new industrial machinery have called for
special studies of indoor climates, comfort factors
and atmospheric pollution , and in some cases the
need for special observations has created a requirement for the design and construction of new meteorological instruments. The need for new energy
sources has encouraged research into the very
specific meteorological problems of using the
sun's heating and the wind as sources of energy.
Meanwhile the development of civil aviation has
been accompanied by a growing demand for meteorological forecasts and observations, a requirement which has increased tremendously with the
advent of turbojet aircraft. High-speed , highfiying aircraft have demanded new forecast
methods and indicated the need for research into
methods of forecasting with the aid of electronic
computers.
4

THE NEED FOR ASSISTANCE
There was the demand, but what was available
on the credit side ? In the Meteorological Service
a few qualified scientists were working under difficult conditions and with inadequate equipment ;
but the most serious problem of all was that of
accommodation . The evolution of the Meteorological Service had been achieved by housing new
offices wherever accommodation could be found,
and by 1960 the Service was scattered in eleven
separate premises in and around Tel Aviv. The
headquarters office and the climatological, research,
and technical sections were established in six
different buildings at Hakirya on the outskirts of
the city and in one in Jaffa. The forecasting
division and the evaporation observing station
functioned in three buildings ten miles to the
south of the city at Lod Airport, while the radiosonde station was five miles west of the Airport
at Beer Ya'aqov.
In such circumstances, work co-ordination and
consultation between members of the professional
staff were difficult to maintain. The weather forecasting branch was so remote from the other divisions that it was virtually deprived of the benefit
of their services, while the radiosonde station,
where observations of the upper air were made
with hydrogen balloons , was just as far from the
forecasting centre which most needed the observations as it was from the other branches of the
Service. Separate buidings housed staff working
on the construction and repair of conventional
meteorological instruments, staff engaged in
maintenance of electronic instruments and
those devising new equipment for agricultural field
experiments and evaporation studies.
To cope efficiently with the increasing requirements of Government and private agencies for
meteorological information and advice, it was essential that the dispersed skills and equipment of
the Meteorological Service should be brought
together. Only if the few professional workers
were housed under one roof and readily available
for consultation could the Service function as an
entity.
As soon as it was clearly established that centralization was necessary , the project for forming a
Central Meteorological Institute started to take

shape. Towards the end of 1958 the World
Meteorological Organization was called in to
advise the Government and to formulate a plan of
action. The plan called not only for centralization,
but for the modernization of workshops and other
facilities, the provision of modern meteorological
instruments and data-processing equipment and
the training of technical staff. A preliminary
survey indicated that, while the Government was
in a position to finance the construction of a
suitable building, the cost of new equipment and
of the modernization of facilities warranted an
application for assistance from the United Nations
Special Fund. Early in 1959, therefore, the Government submitted a formal proposal to the
United Nations.

THE PROJECT
The submission to the United Nations described
the project as consisting of "the Establishment of
a Central Meteorological Institute with a view to
centralizing the Meteorological Services existing
in Israel". The main tasks of the Institute would be
to undertake studies of benefit to agriculture and
transport and to make investigations into water
economy and energy sources. It would employ
topo-climatic surveys to guide in the planning of
agricultural extension in the arid regions, and conduct studies aimed at defining the water needs and
preferred climate of different crops.
In the field of water economy, the Institute
would study the meteorological aspects of the
hydrological cycle with a view to assisting in the
evaluation of available water resources and the
development of hydrological forecasts. Investigations relating to transport would deal particularly
with the transport of perishable goods, and the
Institute would be capable of supplying the basic

information for the use of solar radiation and
wind as sources of energy.
It was proposed that, besides serving as a
centre for applied research, the Institute would
comprise an instructional centre for training professional meteorologists, and that all its facilities
should be open to foreign students and research
workers.
The project was approved by the Governing
Council of the United Nations Special Fund
during its session in November 1959, and the
World Meteorological Organization was designated as the Executing Agency. The Council approved an allocation of $305,000 to cover experts'
salaries and expenses, and the cost of training
courses and equipment. For its part, the Government undertook to provide a new building
costing about $490,000, to find the staff to carry
out the programme and to pay for the installation
of equipment and various other expenses. A detailed plan laying down the separate obligations of
the Government, the Executing Agency (WMO)
and the Special Fund, and prescribing the various
phases of implementation was negotiated with
the Government authorities by the WMO (see
Appendix I). It was signed by the Government,
the Special Fund and the Executing Agency in
April 1960, and operations commenced.
Responsibility for supervision of the project was
placed in the hands of Mr. M. Gilead, Director
of the National Meteorological Service and a
well-known figure in international meteorology.
His was the task of appointing staff, arranging
the timely arrival of equipment and its installation,
keeping the accounts and preparing the periodical
financial budgets. In this respect the project
differed from later Special Fund projects undertaken by the World Meteorological Organization
which were always controlled by a Project Manager
appointed from abroad.
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The main building of the Central Meteorological Institute

A separate building at the Institute for power plant , air-conditioning plant , and a wind-tunnel for calibrating anemometers

Ill. THE ESTABLISHMENT OF THE INSTITUTE, 1960-1964

CENTRALIZATION IS REALIZED
a building for the Institute
C was under wayof even
before the conclusion of
ONSTRUCTION

negotiations, and a well-appointed four-storey
building was completed in 1962. Bet Dagan was
chosen for the site, midway between Tel Aviv
and the Airport. The Institute stands in an attractive setting in grounds extending over fifteen
acres and bounded by citrus groves. The choice of
site was largely influenced by the proximity of an
agricultural settlement and of the experimental
station of the National and University Institute
of Agriculture opening up the prospect of some
co-operation in agrometeorology.

received, and observations from different parts
of Israel are broadcast. The first floor (ground
level) is mainly devoted to instrument construction and maintenance, with separate workshops for instruments, radio repairs and printing,
and separate laboratories for radiosonde calibration, electronic instruments and experimental
physics. Administrative offices share the second
floor with the research section and the library.
On the third floor are offices dealing with agrometeorology, climatology, statistical processing
and forecasting, while the topmost floor contains
a restaurant and staff rooms.

EQUIPMENT FOR THE INSTITUTE

The new building covers an area of more than
forty thousand square feet and contains a hundred
and twenty rooms which include a lecture hall
seating a hundred people and a spacious library
furnished with separate study rooms for visiting
meteorologists and students. By the time the
building was ready for occupation in May 1962,
so much of the new equipment had already arrived
that the headquarters, climatological and research
sections were able to move in and start operations,
but delay in completion of a facsimile communications link to transmit pictures from Bet Dagan
to Lod Airport was the determining factor in
the transfer of the forecast section. It had been
planned that all the weather charts should be drawn
at the Institute and that copies of these should
be passed by land-line facsimile to the Airport
where they would be used for briefing pilots. By
the beginning of September 1962 this communications link was completed, the forecasters moved
to Bet Dagan and the centralized Meteorological
Service was a reality.

Capital equipment for the project covered a wide
range (Appendix II) and the total cost of the
equipment supplied by the United Nations (including freight) was $272,497, which was $9,297 in
excess of the original estimate (Appendix III).
Various types of calibration equipment and electronic testing and measuring devices were obtained
for the laboratories, and grinding machines,
milling machines, welders and lathes for the workshops. Data-processing equipment included a
counter-sorter and an electronic statistical machine, while prominent among the instruments for
the forecast division were a storm-warning radar
and a ceilometer for measuring the height of the
cloud-base. Some of the instruments were to meet
purely operational needs, while others were for
use in training and research. In quite a number
of cases it was practicable to select equipment
which would not only be of everyday use, but
which would also find a place in the research and
training programmes.

In designing the new building, the all-important
aim was to secure easy access between those sections of the Service which have to rely most on one
another. In the basement are the climatological
archives and the communications centre where
weather reports from neighbouring countries are

It was expected that the data-processing equipment (supplied at a cost of $56,338) would meet
the expanding requirements of the Service for
many years to come. The basis of selection was
that the equipment should be sufficiently versatile
to produce not only the routine climatological
7

statistics needed for domestic purposes and international exchanges , but also the much more
specialized analyses needed for water conservation
and agriculture.
The largest single items were facsimile communications equipment for the link between Bet
Dagan and the Airport ($36 ,908) and the radar
($70,769). The main purpose of the radar is to
locate cloud and rain, and the radar at Bet Dagan
is capable of maintaining a continuous watch over
conditions within a radius of two hundred miles.
Patches of rain detected by the instrument show
up as bright areas on a display in the forecast
office and their movements can be tracked hour
by hour and used as a basis for short-period
forecasts. The radar chosen can also be used to
track weather balloons in order to estimate the
wind speed and direction up to high levels of the
atmosphere. Nowadays , aircraft operate at such
altitudes that it is practically impossible to obtain
the wind information needed for flight-planning
without the aid of electronic equipment.
With a new Institute and modern equipment
setting the stage for an infusion of new ideas and
techniques, three experts from abroad were called
in to advise. Mr. Omar Weber of Switzerland,
Chief of the Zurich Meteorological Office , made
his first visit to Israel before the end of 1961
to survey the ex1stmg telecommunications
facilities and to plan the communications lay-out
for the centralized Meteorological Service . In the
summer of 1962 he paid a second visit to put the
plan into action.
During several years preceding the start of the
project, members of the staff had travelled abroad
to train in various fields, but this in itself was
insufficient. Mr. Pierre Duverge, Chief of the
Meteorological Centre at Orly and a member of
the French Meteorological Service, gave his
help in the development of the Institute during
October 1963 to January 1964, his main aim being
to set forecasting on a firm basis by the introduction of the most modern techniques. While
at the Institute , Mr. Duverge gave a series of
instructional lectures to the forecasters, formulated
a research programme and made recommendations aimed at improving the forecasting services
provided for the general public, industry and
transport.
8

An expert to set up the radar and to train technicians in its maintenance came from the manufacturers of the equipment, while a training course
abroad in radar maintenance for one member of
the Meteorological Service was financed by the
project. Training of staff in the practical application of the radar equipment and interpretation of
its pictures devolved upon the local Senior Meteorologist who had recently returned from radar
work abroad.

THE INTRODUCTION OF NEW
WORK PROGRAMMES
New work programmes were ready for implementation well before the Institute was opened.
In the general sphere of administration, the workload decreased as soon as the settling-in process
was over. Equipment was now readily accessible
for stock-checks in well-arranged stores in the
same building that housed the ledgers and stockrecords. The time devoted to the analysis of stock
and financial records could be greatly reduced
by calling upon the facilities of the data-processing
unit. The reduction in travel time spent in
delivering stores, paying staff and general administrative liaison resulted in a saving of $5 ,OOO in
the first year alone.
The main purposes of the data-processing unit
were the processing of routine climatological statistics and coping with research problems as they
arose. Over the years, the demand for routine
analyses had been steadily increasing and there had
been a particularly heavy demand for meteorological statistics for aviation. With the arrival of
the new processing equipment, a start was made
with the recording of all standard meteorological
observations on punched cards. With the minimum of labour these could then be processed by
the counter-sorter to produce various statistical
analyses in tabular form and ready for printing.
The new offset press installed for printing the
tables was also capable of producing the many
forms and charts which a forecast office always
needs.
The first task of the research team at Bet Dagan
was to set up an observation plot with equipment
for measuring incoming and outgoing radiation,

atmospheric electricity and air pollution. Close
by, another plot was equipped to gauge the effect
of varying atmospheric conditions on plant-growth
and to compare the water-needs of different
crops.

constant interruption by vlSltors they found it
extremely difficult to carry out their duties with
the care and attention which air safety demanded.
Once the move to the Institute was completed,
forecasters were free to perform their duties without distraction provided they maintained the necessary flow of information to the briefing office.
They were now in a position to consult their professional colleagues in other sections should the
need arise. They were close to the radio receiver
which collected all the weather observations on
which they must depend and their capabilities
were greatly increased by the acquisition of radar.

Greatest changes were in connexion with the
forecast office. Prior to the reorganization, the
forecasters at Lod Airport provided route forecasts and briefed the pilots of all outgoing flights,
kept aircraft in flight informed of any adverse
conditions, supplied foreign aviation centres with
a variety of forecasts and warnings, and provided
all the forecasts required by the public. With

The experimental plot

I l

The main entrance of the Institute

Receiving and broadcasting weather information at the communications centre

IV. THE INSTITUTE TODAY

FOLLOW-UP
after the founding of the Institute
T wocame the time
to assess the gains, and a recent
YEARS

survey by the World Meteorological Organization
revealed three major benefits. These were the
greatly increased scientific potential resulting from
housing all the specialists under one roof, improved
forecasts for all sections of the community , and
the savings resulting from reduced travel , easier
data-retrieval and the production of instruments
locally .

DIVISION OF WORK
Today , the Institute is organized into four Divisions which deal with Synoptic Meteorology , Climatology and Station Networks , General Services , and Research and Instruction.
The Division of Synoptic Meteorology issues
all forecasts for the public, aviation , agriculture,
fisheries and shipping. New techniques , improved radio services and the acquisition of radar
have contributed much towards better forecasts,
and for the first time forecasts are being issued for
periods exceeding twenty-four hours. These benefits are shared by all sections of the community,
particularly those engaged in planning outdoor
activities such as agriculture , building, shipping
and aviation.
The Climatology and Station Networks Division
controls operations at the many weather-observing
stations which have been set up throughout the
country. Observations are checked and analysed
in the Division , and printed summaries are promptly produced for domestic use and for exchange
with neighbouring countries. Agencies engaged in
agricultural planning probably derive their greatest
benefit from the early publication of data relating
to soil temperature , grass minimum temperature ,
and evaporation.

The activities of the Research and Training
Division have expanded in such a way that they
now merge to some extent with all the other
activities of the Institute. Formal investigations
are in the fields of atmospheric electricity and
air pollution , and the experimental plot at the
Institute is yielding interesting results which indicate the water need of various irrigated crops
in a simulated oasis in desert surroundings. A cooperative project investigating the uses of meteorological satellite data is being undertaken jointly
with the Hebrew University of Jerusalem. Modern
teaching aids have facilitated staff training and the
Institute is now accepting foreign students
(Appendix IV) besides welcoming a thousand
visitors each month.

EXPANDING ACTIVITIES
Best index of the progress of the Institute
is its successful entry into so many new fields
of communal interest and economic importance .
Take the case of agriculture , where special broadcasts and frost warnings have already resulted in
considerable savings to growers. Twelve agrometeorological stations have been established
representing all the main climatic areas of the
country , and their published reports are readily
available for agriculturists.
Topo-climatic surveys using instruments developed at the Institute are being conducted in the
dry regions for settlement projects and for agricultural development. Some of the surveys made
by the Institute's mobile unit are helping in the
selection of sites by assessing the risk of frost
and wind-damage , while other surveys are aimed
at finding suitable locations for industries likely to
cause air pollution. In conjunction with t he Volcani
Institute of Agricultural Research , a special team
is studying the epidemiology of "downy mildews"
and other fungi affecting plants in the arid region ,
11
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The forecast office

with a view to determining the relation of irrigation to attacks of mildew and to developing a
technique for predicting the attacks.
With the purpose of furthering the cause of
water economy , the rainfall measuring network
has been extended deep into the dry regions using
specially constructed equipment that needs infrequent attention. Regular observations include
measurement of water-percolation through the
soil and the water-needs of different crops, while
an advisory service has been set up to deal with
the vital problems of evaporation from open water
surfaces, fish ponds and reservoirs.
In the field of energy sources, the Institute has
co-operated in the instrumentation of a largescale wind-power survey, and the network of stations measuring incoming radiation has been

12

The printing shop at the Institute
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augmented considerably. In this respect , there
are many calls on the Institute's advisory service
because an increasing number of households are
heating water by trapping solar radiation.
Services to transport are not limited to aviation
forecasting and the warning of dangerous conditions on the roads. Attention has recently been
focused on the need for special handling in the
transport of perishable goods, and current investigations involve the measurement of temperature
and humidity in store-rooms and assessment of
the need to ventilate the holds of ships for the
carriage of fruit. Settlement of the less hospitable
parts of the country is bringing problems of indoor
climate modification, and special observations of
temperature and humidity and of the effects of
shade and ventilation are now influencing the
design of housing for both humans and livestock.

V. THE FUTURE OF THE INSTITUTE
are that public demand
P will guide the development
of the Institute
RESENT INDICATIONS

along three main lines.

First , there will certainly be a continuing need
for better.forecasts and for their extension perhaps
up to penods of several days. During the project,
the World Meteorological Organization stated a
r~quirement for more observations, earlier recept10n of data, more trained staff and improved
techniques. Many of these recommendations have
now been jmplemented, but there is still much to
be gained by increasing the number of weatherreporting stations, increasing the frequency of
observations, and speeding up the collection of
information. The staff position has improved in
some respects , but shortage of trained staff still
ham~ers the development of forecasting techniques
an~ 1t may beco~e necessary to place increasing
reliance on machme-based forecasts using a more
sophisticated computer on a time-share basis.
Requests for climatological information and special topo-climatic surveys will undoubtedly increase

~s agricultu~al settlement penetrates more deeply
mto the and region. When demand eventually
ex~eeds the capacity of the mobile survey unit,
gmdance for land settlement must be sought in
the vast amount of data which has already accumulated from past surveys and from the work of
~he. agrometeorological stations. This prospect
md1.ca~es the urgency of using the capacity of the
statistical processing equipment to its fullest by
converting existing data into the type of information most likely to be suitable for land settlement
and agricultural development.
Problems connected with the selection of industrial sites and the control of air contamination will
no doubt become more acute with the increase
of manufacturing and with the prospect of nuclear
power and desalinization plants. In these fields
a new challenge may well arise in the demand for
more exacting site surveys, for the design and
construction of new instruments and for advanced
theoretical studies. The Central Meteorological
Institute is well prepared to meet the challenge .

Analysing climatological data with data-processing equipment supplied by the United Nations Special Fund

Visiting students make use of the fnstitute's library

APPENDICES

APPENDIX

I

PLAN OF OPERATION FOR THE CENTRAL METEOROLOGICAL INSTITUTE IN ISRAEL

1. For the project " Central Meteorological Institute"
to be undertaken by the World Meteorological Organization acting as the Executing Agency for the United
Nations Special Fund, this Plan of Operation shall be
the Plan of Operation provided for in Article I, paragraph 2, of the Agreement signed on 1 December 1959,
by the Government of Israel and the United Nations
Special Fund (hereinafter referred to as the "Government
Agreement").

II. Prior Obligations of the Government
6. The Government has undertaken to provide, over a
period of three years, the following funds for the erection
of a building for the Central Meteorological Institute :
Dollar equivalent

Budget year* 1959/60
1960/61
1961 /62

490,200

I. Purpose and Description

2. The project consists of the establishment of a Central
Meteorological Institute with a view to centralizing the
meteorological services existing in Israel.
3. The tasks to be performed by the new Institute include
the undertaking of special meteorological studies applied
to the following fields :
(i) Agriculture : planning the extension of crops into
semi-arid and arid areas with the help of topo-climatic
surveys ; indication of climatic aptitude for different
crops; defining the climatic water-need of specific
crops ; and meteorological forecasts for agricultural
purposes.
(ii) Water economy : determining the meteorological
aspects of the hydrological cycle ; studies to assist in
determining water resources available ; and hydrological forecasts.
(iii) Energy sources : supply of basic information for the
use of solar radiation and wind power as sources of
energy.
(iv) Transport : meteorological investigations relating to
transport facilities and operations and to the transport
of perishable goods .
4. The Government intends to utilize the Institute not
only for applied research as specified above, but also as a
training centre to overcome the shortage of professional
manpower by creating a cadre of academically trained
meteorologists. Moreover, the Institute and its installations will be open to foreign students and research fellows.
5. The execution of the project shall take four years ,
beginning in 1960 and ending in 1964.

73,500
194,450
222,250

Whereas the allocation for the first budget year has
already been spent for the first phase of the construction
of the building, the Government has undertaken to provide
the sums for the completion of the building, as stated above,
for the last two budget years.
The building is to house the forecasting and analysis
section, the climatological section , the research and instruction section, the telecommunications unit , the synoptic
and climatological archives, library and reading room,
lecture hall with about 100 seats, space for visiting research
workers, radio and electronic laboratories, instrument
workshop, printing shop, and the radiosonde calibrating
and computing offices. The total floor space will be about
4,200 square metres. The open area for observations and
investigations will cover about 35,000 square metres.

III. Work Plan
A. Participation of the Ex ecuting Agency

7. The Executing Agency shall provide the following
international experts :
(1) One expert in radar meteorology, 6 months;

(2) One expert in meteorological telecommunications, 12 months;
(3) One expert in applied forecasting , 6 months .
The experts shall be appointed, as far as practicable,
in accordance with the time-table indicated in Annex III
(not reproduced herein).

* The Israel budget year runs from l April to 31 March.
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8. During the execution of the project the following three
fellowships shall be awarded:
(l) One fellow in radar meteorology, 6 months ;

(2) One fellow in meteorological telecommunications, 10 months ;
(3) One fellow in applied forecasting, 8 months.
The period of study of the fellows shall be arranged,
as far as possible, in accordance with the time-table given
in Annex III (not reproduced herein). The Government
shall obtain the requested assurance from each individual
fellowship holder that the knowledge acquired by him will
be utilized in the service of the Government for a reasonable
length of time to justify the cost of his training. The
Government shall select suitable candidates for the three
fellowships, as far as practicable, in collaboration with the
international experts serving in the corresponding fields.
9. The equipment to be provided from the Special Fund
contribution to the project and its estimated c.i.f. cost is
shown in Annex II (not reproduced herein). About 15%
of this equipment shall be procured in the first year, about
40% in the second year, about 30% in the third year and
about 15% in the fourth year of the project. The equipment
is to be procured by the Executing Agency in accordance
with its established procedures . It shall be consigned to
the Resident Representative of the United Nations Technical Assistance Board in Israel and shall be brought into
the country in compliance with the terms of Article VIII,
paragraph 4 (e) of the Government Agreement.
B. Participation and Contribution

of the Government
10. Counterpart

Under the terms of Article IV, paragraphs 1 and 2,
of the Government Agreement, the Israel Government
shall provide in kind :
(a)

Construction of the building of the Central Meteorological Institute according to the following phasing :
The construction work started in October 1959 , the
skeleton will be ready in early autumn 1960, the
complete building will be ready for use not later than
the end of 1961.

(b)

The installation and maintenance of the equipment
provided from the Special Fund contribution.

(c) The professional, technical and administrative staff
necessary for the execution of the project.
(d) Training facilities, free of charge, in the departments

of forecasting, climatology, research and instruments
of the Central Institute for foreign meteorological
students and research fellows sent either through WMO
or on the basis of bilateral agreements , provided that
not more than two persons to be accepted simultaneously in any of the above departments.
(e)
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Facilities for the holding of seminars of short duration
to be financed from other than Israel Government
sources.

11. The Government shall provide the necessary office
accommodation for the international experts.
12. The Government shall meet freight costs of equipment
from the port of entry into Israel to the project site. These
costs shall include those of clearing, port charges, transport ,
insurance, handling and storage within the country.
13. Local facilities

(i) In accordance with Article V, paragraph 1 (a- d) of the
Government Agreement, the Government shall pay
the equivalent of $5 ,000 (US) in payment for local
facilities.
(ii) The above net amount shall be deposited by the Government in an account designated by the SecretaryGeneral of the United Nations and shall be made
available as follows:
Equivalent of $1250 on signature of the Plan of Operation
Equivalent of $1250 on
January 1961
Equivalent of $1250 on
January 1962
January 1963.
Equivalent of $1250 on
(iii) Payment of the amounts as scheduled in (ii) above is
a prerequisite to operation.

C. Sequence of Operations
14. The Executing Agency shallcommenceexecutionofthe
project upon receipt of written authorization to do so from
the Managing Director of the Special Fund.
15. The details of the sequence of operations are given in
Annex III (not reproduced herein) .
16. It is expected that the project will be completed by
the middle of 1964.

D. Organization
17. The Director of the Meteorological Service on behalf
of the Israel Government shall assume over-all responsibility for the execution of the project. He shall be guided
in the execution of all operations by the Executing Agency
which may give its advice either directly or through the
medium of the international experts appointed in the
project who will be primarily responsible for giving technical advice in their respective fields of assignment.
18. Decisions concerning details of planning and implementation which are not contained in this Plan of Operation
will be taken jointly by the Director of the Israel Meteorological Service and the Executing Agency.
19. The Director of the Israel Meteorological Service shall
be responsible for :

The supervision of local personnel.
Timely arrangements and execution of the installation
of all equipment.
(c) Timely preparation of supplementary budgets if
necessary and as required for the execution of the

(a)
(b)

project, keeping of project accounts and the receiving,
transport, safekeeping and accountability for the
equipment to be furnished by the Executing Agency.
20. Budgetary and financial control of the Special Fund
contribution shall remain in the hands of the Executing
Agency.

(b)

An annual report which shall reach the Managing
Director not later than 1 February each year and shall
cover the period of the previous calendar year ;

(c) A mid-year report which shall reach the Managing
Director not later than 1 August each year and shall
cover the work up to 30 June of that year.

23. Financial reports

IV. Budget
A.

Government costs
Dollar

(i) Counterpart
equivalent
Construction of the building . . 490,200
5,000
Internal transport of equipment.
10,000
Installation of equipment .

5,000

(ii) Local facilities . . . . .
TOTAL
B.

510,200

Special Fund costs
$(US)
33,300
8,000
263,200
500

(i) Project costs
Experts (gross).
Fellowships .
Equipment
Miscellaneous
TOTAL

305,000

(ii) Executing Agency overhead costs.

14,300

TOTAL
Less Government contribution for
local facilities .

319,300

TOTAL

314,300

5,000

21. Annex I (not reproduced herein) sets out the Plan of

Expenditure of the Special Fund and the Government contributions by calendar year and by main objects of expenditure.
V. Reports to Special Fund
22. Progress reports
The Executing Agency shall submit to the Managing
Director the following reports on the project :
(a)

An inception report to be supplied two months after
field operations have started ;

The Executing Agency shall submit financial reports to
the Managing Director quarterly, annually and upon
completion of the project in the form and manner agreed
upon between the Managing Director and the Executing
Agency.
24. Audit reports

The Executing Agency shall submit to the Managing
Director annually, statements of account duly audited.
Accounts for a completed project shall be submitted as
practicable after its termination together with the external
auditors' report thereon .
25. For the purposes of the reports specified in paragraphs 23 and 24 the Government shall submit to the
Executing Agency, before 15 October, a statement of
accounts for the preceding calendar year duly audited and
accompanied by the relevant financial report.
26. The Executing Agency shall submit a final report to the
Managing Director after the conclusion of the project .

VI. Conclusion
27. After the termination of the financing by the Special
Fund and the Executing Agency's responsibilities the project
shall be entirely under the supervision of the Director of
the Israel Meteorological Service. At the successful
conclusion of the project the Government, the Executing
Agency and the Special Fund shall consult with a view to
transferring the title to the equipment from the Special
Fund in whose name it was held by the Executing Agency
to the Government or to an agency nominated by the
Government.

28. The Government shall make the necessary statutory
and budgetary provisions for the continuation, after the
termination of the financing by the Special Fund and the
Executing Agency's responsibilities of the project as described in section I, sub-paragraphs 3 and 4, of this Plan
of Operation, and for the adequate publication of the results
of research initiated by this project.

AGREED, on behalf of the parties by the undersigned:
19.4.1960
Date

19 .4.1960
Date

30. 3 .1960
Date

M . GILEAD

E. WARD

D . A. DAVIES

Government of Israel

United Nations
Special Fund

World Meteorological
Organization
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APPENDIX II
CENTRAL METEOROLOGICAL INSTITUTE IN ISRAEL

INVENTORY OF NON-EXPENDABLE EQUIPMENT PROVIDED BY THE UNITED NATIONS SPECIAL FUND
number
Item

I

Quantity

I

Cost in

Specification

$(US)

I. LABORATORIES
1

2
3

4
5
6
7
8
9
10
11

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

44
45
46

1
1
1
26
1
1
1
1
1
1
1
1
1
1
1
1
1
2

1
1
1
1
1
1
1
2
1
2
4
1
1
1
1
1
1

1
1
4
1
1
1
3
1
1
1
3

Tachometer, model 521 D, Hewlett-Packard
Lux meter , precision , Weston model 756.
Standard pyrheliometer, Eppley 50
Standard resistances, type EFMA .
Precision capacity-inductivity measuring bridge, type Lcb
Precision compensator, AR 203, Solartron Electronic Group .
Micro volt-ammeter, Keithley .
Multirange microamrneter, MICROVA AL4
Frequency standard, type WIK .
Ionization tester electrometer voltmeter, Keithley, Model 210
Transistor tester .
Variable voltage reg. power supply D.C.
Amplifier 450 A, Hewlett Packard.
Carbide tool grinder, pedestal type
Spot welder, Woldmatic
Engraving machine with accessories, New Hermes
Laboratory oven, drying No. 7856 , Gallenkamp
Rotary switch resistance decades, Ruhstrat .
Square wave and decade pulse generator GO 1005, Solartron
Delta 20" metal /wood cutting bend saw
Sheet-metal bending machine
High precision universal milling machine, Schaublin .
T-30 Compressor, A.S.M.E., Ingersoll-Rand .
Oscilloscope Polyskop, type SWOB BN 4244, Rohde and Schwarz .
Electronik single point precision indicator, Honeywell .
Sangamo Weston resistance bulb assembly, Honeywell
Electronik single point precision indicator, Honeywell .
Composed humidity sensor, Honeywell.
Constant voltage unit No. 365389-3, Honeywell
Tunable indicating amplifier, UBM 12121 /2, Rohde and Schwarz.
Schaublin 102 VM high precision lead-screw lathe and accessories
Precision engine lathe, type CL 117 E, South Bend Lathe Inc ..
Meddings articulated radial drilling machine, A 10
Belt finishing machine, Delta 6
Di-aero Roller No. 3, 18 gauge .
Power supply sub-unit AS 952.2, Solartron
Megohm bridge, type 544 BB, General Radio
Precision resistance decades, type 1100, Tettex A.G.
Megohm meter, Chauvin Arnoux
lmperator filing machine, Moes .
Delta toolmaker grinder, BM 24- 103
Di- aero tools, United Expert Corp. (spring winder, spring looping, brake) .
Condensor electrometer FH 56, Friescke & Hoepfner
Electrostatic voltmeter, GATV, Hardco-scienti:fic
Feinstdruckmesser Miniskop, Debro-Weck
DY slave input scanner DY-2902, 3, 4
11

SUB-TOTAL
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700
378
345
129
680
589
758
264
2,110
435
36
165
164
257
1,994
1,050
400
250
734
1,202
845
5,120
874
1,875
700
40
750
240
63
525
3,453
2,295
882
856
283
142
315
2,025
136
975
930
558
1,406
275
316
5,625
44,144
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Item
number

II ( continued)

Quantity

Cost in

Specification

$(US)

II. OBSERVATION AND INVESTIGATION FIELD
47
48
49
50
51
52
53
54
55
56
57
58
59

1
3
4
1
1
1

1

1
6
1

1
1

1

Dynamaster electronic potentiometer recorder, Bristol .
Type F precision anemometers, Beckman and Whitley
Milliampere recorders, Esterline Angus Model
Transistor power supply, Nobatron
Micrograph BDL, Kipp & Zonen .
Recording radiation meter 31100, Gelman Instr.
Measuring-recording system dy 6099, Hewlett Packard
Delivery van, ambulance, Willys
10-ply, heavy duty types, Goodrich
Regulated power supply, SC 32- 05 Kepco Inc.
IT-2 Infra-red thermometer, Opti-therm. Barnes
Automatic ice bath, model PRJAI Kaye.
Printing impulse counter, Sodeco-Print.

1,520
1,300
1,751
225
1,383
425
10,465
3,500
146
560
3,620
260
300
SUB-TOTAL

25,455

III. FORECASTING DEVELOPMENT
60
61
62

Grundig "Stenorette" recording and transcribing machine, model TD.
Facsimile equipment, Alden.
Selenia Radar Meteor 200, model RMT-1 c
SUB-TOTAL

966
36,908
70,769
108,643

IV. DATA PROCESSING
63
64
65

66
67
68

IBM 82 counter-sorter
IBM collator 77 .
IBM reproducer 519 .
Electronic statistical machine, type 101-IBM .
Accounting machine, type 444, model A3 IBM
IBM type 602, model 001 calculating punch .

2,661
4,569
6,618
22,820
19,340
330
SUB-TOTAL

56,338

V. EDUCATIONAL AIDS

69
70
71
72

Offset printing press, model 120, Harris .
Automatic stapling machine, Bostitch
Films and books .
Magnetic/ optical projector 451 X + screen, Ass. Electrical Industries .

10,300
832
2,339
3,525

SUB-TOTAL

16,996

TOTAL

251,576
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III

UNITED NATIONS SPECIAL FUND EXPENDITURE, IN$ (US)
Item

Actual expenditure

Original estimate

Experts
Fellowships
Equipment .
Miscellaneous
Executing agency overhead

33,300
8,000
263,200
500
14,300
TOTAL

APPENDIX

319,300

6,317
1,085
272,497
99
18,000

I

297,998

IV

FOREIGN STUDENTS TRAINED AT THE INSTITUTE UP TO MARCH 1966

Country of origin

Number of
trainees

Field of study
I

Cyprus

Meteorology

1

Nigeria

Radiation
Agrometeorology

1
1

Turkey

Synoptic meteorology
Hydrometeorology

3
2

Nigeria

Instrument technician
Agrometeorology technician

2
6

Democratic Republic of Congo (Kinshasa)

Agrometeorology technician

2

Turkey

Data processing

1
TOTAL

20
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