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INTRODUCTION
Although many of our connections throughout the world to whom this report is
dispatched are more or less known to us - through personal contacts or correspondence - it remains difficult to visualize what interests in our activities they have in
common.
Weknow that many with whom wehave co-operated in one way or another like to be
kept informed about our activities. Others take an interest only in technical information and documentation on studies and developments. We hope te serve both
groups. On the whole, however, very few people have sufficient time available to read
extensive reports. Therefore, widely-distributed reports like this one have always to
beacompromise: theyneed to present the essentials but should not belengthy or over
specialized; the subject matter should be efficiently classified for the reader's convenience. The positive reactions to our earlier reports have encouraged us to continue
along the same lines.
The leading article this year deals with an important example of true international
co-operation, the Hydrological Decade. Although this world-wide venture covers a
wider field than that of the Institute, there are so many associations in the basic
ideas that we felt that many of our connections would be served by a summary of the
principles and goals of the International Hydrological Decade.
We acknowledge with thanks the critical reading of this paper by Mr. M. BÂTISSE,
Chief Natural Resources Division, UNESCO,and Prof. A. VOLKER,Technical University,
Delft (the Netherlands).
As usual, ideas and suggestions for improving our annual reporting will be gratefully
received.
J. M. VAN STAVEREN

Director, International Institute
for
Land Reclamation andImprovement
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INTERNATIONAL HYDROLOGICAL DECADE
AND LAND DEVELOPMENT
G. P. KRUSEMAN
International Institute for Land Reclamation and Improvement
' . . .the existence, origin, movement and course of waters, and the causes
which govern and direct their movements, are so secret, occult and concealed, that an attempt to administer any set of rules in respect to them
would be involved in hopeless uncertainty, and would be, therefore,
practically impossible.'
Considerations of the U.S. Supreme Court in 1861
in the case of Frazier vs. Brown. 1 )
'The purpose of the proposed international program is to strengthen the
whole science of hydrology, to broaden the base of world water facts,
and to advance understanding of hydrologie progresses, all leading to
improved ability to bend the forces of nature to the benefit of man.'
R. L. NACE, 1961: A plan for international cooperation in hydrology. 2 )
I. INTRODUCTION

Water plays an indispensable role in man's existence, because human life thrives on
water and isthreatened bya shortageofit,whileimmeasurablelossof lifeand property
is caused every year by flood disasters. It can be said that the accelerating growth of
human populations, the rapid advances made in industry and agriculture and the
') Hanson, J. R., 1965: Ohio's secret substance. Ground water, vol. 3, no. 2. pp. 28-31.
) Panel on Hydrology, USA, 1961: A plan for international co-operation in hydrology. IASH
Bulletin, vol. 6, no. 4, pp. 10-26.
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desire to secure higher standards of living have resulted in a rapidly increasing use of
water by man, to the extent that the availability of water as well as the control of
excessive water have become a critical factor in the development of many regions of
the world. To complicate this picture still more, the limited resources of fresh water
that are a 'must' for all sorts of continental life are continuously in danger of being
polluted by man's own waste products.
The central problems of water development consist in maximizing the usefulness of
the resources for the farm and the home, for power and navigation, while at the same
time minimizing the adverse consequences of floods, pollution, salinization and river
degradation. The only way in which this may be accomplished in a sufficiently short
period of time is by means of international co-operation; since the development of
water resources isa world-wide problem, the international co-operation too should be
on a world-wide scale, so that people concerned with specific problems in one part of
the world can benefit by the knowledge gained in any other part of the world. The
International Hydrological Decade was organized in order to encourage and promote
the necessary international co-operation in the field of hydrology. The International
Hydrological Decade (IHD) started on January 1st, 1965, and has now completed its
first year of activity. The International Institute for Land Reclamation and Improvement (ILRI) is strongly supporting the objectives of this international venture because
a better understanding of hydrological processes will greatly help in achieving a more
complete use of nature's water and will thus contribute to higher agricultural output
and the reclamation of land. The ILRI therefore will give all possible assistance to the
ideas of the IHD when and where this is desirable. The Institute hopes that the information contained in this paper will further stimulate the interest of many of those
working in agriculture.

II. THE BIRTH OF A VENTURE

Although the first quotation at the beginning of this paper was written a century
before thesecond one,much ofwhat issaidinitisstillvalid today. Therearea number
of reasons for this unfortunate situation, including the following:
- Hydrology as a science isyoung and has for a largepart still an empirical character.
- Many fundamental hydrological processes taking place under different climatological conditions are still incompletely understood.
- The subterranean as well as the surface flow of water depend on numerous factors,
such as precipitation, evapo-transpiration, surface slope, soil type, rock permeability,etc.Thesefactors areoften influenced byeachother, arenot easily measurable
and are not constant either in place or intime.
- Only a few of the present generation of hydrologists were trained as such: most of
them were originally educated as physicists, geologists, civil engineers, agricultural
engineers, mathematicians, chemists, etc. and became specialists in one of the
branches of hydrology only in the course of years.

Furthermore, it is a well-known fact that administrative boundaries are crossed by
hydrological units. Only close co-operation and exchange of knowledge between the
neighbouring states sharing a common basin will lead to a better understanding of
the hydrological processes taking place in the basin as a whole. No one who has only
some of the pieces of ajig-saw puzzle can hope to get a complete picture!
In October, 1961, the idea of promoting hydrological research on an international
basis, similar to that of the highly-successful International Geophysical Year (IGY),
was discussed at a meeting of the International Association of Scientific Hydrology
1
(IASH) in Athens, Greece. ) In response to subsequent inquiries thirty-eight countries
showed a positive interest within a year after the first discussions.
In November, 1961,the Executive Board of theUnited Nations Educational Scientific
and Cultural Organization (UNESCO)adopted aresolutionwhichcalled attention to the
importance of scientific hydrology and setup the machinery for thepreparation of the
International Hydrological Decade, UNESCO convened a preparatory meeting of
experts in Paris from 20th-29th May, 1963,which was attended by representatives of
forty-eight countries, six United Nations agencies and eight scientific organizations,
to define the feasible content of a programme for the Hydrological Decade.
In April, 1964, an intergovernmental meeting was convened by UNESCO in Paris and
proposals for research work and statements about hydrological and water-resources
activities in all countries of the world were discussed in order to reshape some of the
suggestions into a practical programme.
Eventually the General Conference of UNESCOestablished the International Hydrological Decade 1965-1974 during its thirteenth session in November, 1964.
HI. PROGRAMME AND ORGANIZATION

Asaresult ofthepreparatory meetingstheobjectives oftheInternational Hydrological
Decade (IHD) were formulated in UNESCO document NS/188:
'The overall objective of the international programme in the field of hydrology is to accelerate the
study of water resources and the regimen of waters with a view to their rational management in the
interest ofmankind, tomakeknown theneedfor hydrological research and education inall countries
and toimprove theirabilitytoevaluate theirresources and tousethem tothebestadvantage.Thatis,
theprogramme willfocus on science,but willgivestrongconsideration to theutilitarian factors.'

To attain this goal the following basic programme has been adopted:
- An appraisal of knowledge in each country
- The standardization of instruments, observation techniques and terms used in the
collection and reporting of basic data
- The extension of basic networks
') Panel on Hydrology, USA, 1961: A plan for international co-operation in hydrology. IASH
Bulletin, vol. 6,no. 4, pp. 10-26.
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Research on representative and experimental hydrological basins
Research on specific problems on the national or international level
The training and education of professional hydrologists at all levels
The systematic exchange of information.

It goes without saying that a formidable task was outlined in these simple words. To
steer the execution of this programme, the thirteenth session of the General Conference of UNESCO created the Co-ordinating Council of the International Hydrological
Decade (further referred to as the 'Council'), consisting of representatives of twentyone countries appointed by the General Conference for a two-year period. Countries
that arenot members ofthe Council may send observers to the sessions ofthe Council.
On the Council are representatives also the United Nations Organization (UNO), as
well as of the U.N. specialized agencies, such as the Food and Agriculture Organization (FAO), the World Health Organization (WHO), the World Meteorological
Organization (WMO), and the International Atomic Energy Agency (IAEA), together
with delegates of international non-governmental scientific organizations, such as the
International Council of Scientific Unions (icsu), the International Association of
Hydrogeologists (IAH) and the International Association of Scientific Hydrology
(IASH).

The secretariat of the Council is provided by UNESCO.
For the implementation of the project, icsu set up the Committee for Research on
Water (COWAR). This Committee consists of fifteen members representing:
- the International Union of Geodesy and Geophysics (IUGG), in which among others
the following associations are represented:the International Association of Scientific Hydrology (IASH) with itscommissions on surface waters, subterranean waters,
continental erosion, and snow and ice;the International Association on MeteorologyandAtmosphericPhysics (IAMAP)and theInternational Association on Physical
Oceanography (IAPO)
- the International Union of Geological Sciences (IUGS), in which isrepresented inter
alia the International Association of Hydrogeologists (IAH)
- the International Geographical Union
- the International Union of Biological Sciences
The resolutions and recommendations of the Council willbe sent by the secretariat to
the national committees established in the participating countries. Some 90 national
committees have been set up so far. Each national committee will provide the secretariat with information about the national programmes and international research
items in which they will take an active part, and with data necessary for the preparation of the reports of the working groups.
Working groups are established by the Council to report on special subjects within
the framework of the basic programme. The groups report to the Council, which
decides what further course of action should be taken.
10
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IV. AGRICULTURE AND HYDROLOGY

The development of agriculture so that it produces enough food to feed the world's
growing population and free them from hunger, isone of the most important tasks of
thepresent day.Without adequate knowledge ofhydrologythis task cannot, however,
befulfilled, because the development ofagriculture should bebased on a sound insight
into hydrological phenomena.
The influence of man on hydrology must not be forgotten; for this subject a special
working group of the council has been established, the technical secretariat of which
is provided by FAO.
A few examples will illustrate the interrelation between agriculture and hydrology:
IRRIGATION

Millions of acres of otherwise fertile land have a low production because there is
insufficient water within reach oftheplants.Ifwater canbebrought to theseareas they
may become more productive. The first question, however, is where the water isto
come from. The required quantities of water, if present at all, may be derived from
surface water (rivers or lakes) or from ground water. If irrigation water is derived
from underground storagetherateofrechargehastobeknown, because,ifthe amount
ofwater extracted from the aquifer exceedsthe amount ofrecharge, theaquifer willbe
'mined' and prosperous agricultural communities will end as 'ghost towns' when the
'mine' isexhausted. If water isto be derived from surface waters the quantity of water
that can be used for irrigation in upstream areas depends on the water requirements
downstream.
The yield of irrigated rice fields in the humid tropical belt can be much higher if,
through a sound knowledge of the hydrological situation, better irrigation methods
can be applied.
DRAINAGE

Only part of the irrigation gift isused bythe plants, part of it evaporates and part of
it percolates to the ground water table.
If there is good natural drainage the excess water will leave the area without causing
any trouble on the spot. However, the natural drainage often cannot keep up with the
excess irrigation water and, hence,appropriate artificial drainage facilities willhave to
be installed to prevent waterlogging and salinization. (In Pakistan alone about
100,000 acres of agricultural land are lost every year due to salinization and waterlogging).
QUALITY OF WATER

When water is used for any purpose its chemical composition is altered. The water
may acquire an increased saltcontent (drainagewater from irrigationareas), or it may
11

become polluted or contaminated by industrial and domestic waste products which
make it useless for other purposes (the pollution of the river Rhine in Europe is a
striking example).
HYDRAULIC INTERRELATIONS

The excess water of irrigated areas in a certain watershed with good natural drainage
may flow subterraneanly to another surface water basin and cause there higher floods
with alltheir dangers to life and property, or giverise to waterlogging and salinization
in low-lying cultivated areas. On the other hand, the stream from which the irrigation
water was derived will not be recharged by the drainage water and will be depleted,
withall the consequences thereof for the downstream communities that are dependent
on its flow.
SOIL EROSION

Deforestation may have an adverse influence on the storage of storm precipitations,
cause a wild run off and, consequently, erosion of precious fertile soils. (The TennesseeValleyProject, USA, provides a good example of the.enormous investments
involved in the reclamation of such eroded areas.) The same problem may result from
draining swamps and marshes in upstream regions.
ESTUARIES

Deepening and widening of river mouths may cause the tongue of salty sea water to
creep slowly upstream. Particularly in combination with low runoff of polluted river
water this may cause a dangerous situation for the water supply of densely populated
delta areas. (In dry summers the fresh water supply to the horticultural centre near
Rotterdam, the Netherlands, is severely endangered.)
SALT I N T R U S I O N J I N COASTAL AQUIFERS

Excessive pumping of aquifers in coastal areas may cause intrusion of sea water into
the water-bearing layer and make the wells useless (as was learned the hard way in
ascertaining the water supply of Los Angeles, USA).
INDIRECT AGRICULTURAL USE OF WATER

Not only in a direct way does the farmer depend on optimum water management.
Electricity obtained from hydropower plants can provide the energy for pumping
irrigation and drainage water and for the use of modern equipment on the farm, in
homes and inrural industries.Navigable rivers provide acheap means of transporting
crops to markets, and equipment to production areas.
12
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From these examples it will beclear that optimum water management is ofthe utmost
importance for the development of human welfare in general and of agriculture in
particular. Much of the knowledge required to guarantee such management is not,
however, available. This is particularly true of many of the developing countries. It
will furthermore be clear that with the growing world population water has to be
used not once but time and again during the same cycle.
A man who wastes water or impairs its quality deprives his fellow men of one of the
sources of life itself!
All who are engaged in agriculture are concerned with hydrology too and should take
an active interest in what is being done - and in what they can do themselves - to
make the International Hydrological Decade a success.
V. THE DETAILED PROGRAMME^

The basic programme adopted by the preparatory meeting of experts in 1964 was
outlined above. This programme was sent to the national committees for comment
and to serve as a guide in the formulation of national programmes. The interested
international governmental and non-governmental organizations studied the basic
programme too and proposed research projects of regional or international interest.
During thefirstsession(May24th-June 3rd, 1965),theCouncil discussed an analytical
report on the detailed programmes and proposals received by the secretariat. In its
final report1) a more detailed and in part already operational programme was outlined.
Part of thisprogramme, the results of whichwillhave a direct bearing on agricultural
development and practice, will be presented below.
BASK; DATA PROGRAMME

Any progress in hydrological research and any serious attempt to achieve optimum
water management depend onthe availability of a sufficient number of precise and
reliable basic data. The bulk of the basic data isto befurnished by networks of observation stations. Therefore, the Council considers it essential that all countries should
install a basic network of permanent hydrological observation stations. In many
countries the existingnetwork willhaveto beextended tocover theprincipal climatic,
geological and physiographic zones of each country; the observation programmes
should be standardized in order to avoid measurements which are unsystematic and
difficult to interpret. To encourage the establishment of aminimum essential network
ofobservation stations,whichwouldhaveinternational aswellasnationalimportance,
it was considered desirable to recognize them as aspecialcategoryof stations, known
as Decade Stations.
*) UNESCO, 1965: Document N.S./l98.FinalreportonthefirstsessionoftheCo-ordinatingCouncil
of the IHD.
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At the Decade Stations data on one or more of the following items will be collected:
a. Precipitation and snowpack
b. Evaporation
c. Stage and discharge of rivers and storage of lakes
d. Suspended load and sedimentation
e. Chemical quality of stream water
f. Ground water level and chemical quality of ground water
g. Water temperature
h. Ice cover on rivers, lakes and reservoirs
The establishment of the network of Decade Stations will provide the cornerstone of
thewhole Decadeprogramme. Countrieswherebasicnetworks arealreadyin existence
will recommend a certain number of their important or characteristic stations for
recognition as Decade Stations.
Countries that do not yet have basic networks are invited to establish them and other
countries are requested to give all possible help in planning, equipping and operating
these networks; therecommendations of the 'Guide to hydrometeorological practices'
of the WMO1)should be followed.
In the national context, the basic principles guiding the selection of Decade Stations
and their minimum standards of operation should be the requirements essential for
broad appraisal of the country's total water resources andwater balance. In the world
perspective, general information representative of the hydrological regimes of the
various physiographic and climatic regions of the globe is required. This will enable,
in particular, determination of the fluctuations in water amounts with time and over
expanses of the earth's surface extending far beyond national territories.
The data of the Decade Stations will be systematically communicated to the secretariat for the purpose of drawing up the world hydrological balance and providing
the basic material for other studies, such as establishment of regional water balances
and all kinds of research projects.
To demonstrate the interrelations between the natural and artificial factors that influence the hydrological cycle, the observations from gauging stations are to be
compared with those from stations in areas unaffected by human interference. Therefore, inwilderness areas that will be untouched by human activity at least in the near
future, bench-marks basins and stationswillbe established toprovide simple measures
of time trends in the secular march of hydrological events unaffected by the work of
man.
The hydrological bench-mark data will help to unravel the interrelations between
climatic and hydrological variables, there being certainty that the results will not be
biased by effects of human activity. The interrelations thus demonstrated could
') World Meteorological Organization, 1966: A guide to hydrometeorological practices.
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provide the base for distinguishing natural from artificial phenomena elsewhere. To
assist in ensuring an optimum design of hydrological networks, an international
symposium sponsored by the WMOandthe IASHwasheldinJune, 1965in Quebec City,
Canada and a working group of the Co-ordinating Council will report to the second
session of the Council on the implications of the Quebec symposium for the IHD
programme.

WATER INVENTORY AND WATER BALANCE PROGRAMME

Data collection isnot an end in itself, but a means towards a better understanding of
the hydrological processes and better management. A first step in the interpretation
ofthedatawillbemade,and a major objective of the IHDwill bereached,when water
balances and hydrological maps of different kinds on a basin-wide, a regional and
even on a world-wide scale are available. Two working groups are studying the
problems connected with the establishment ofaworld water balance and of continental and regional (basin) water balances and the problems associated with the preparation of hydrological maps on a small scale covering large parts of the world.
Because of the urgent need for more knowledge about the available amount of water
in arid regions, the Council approved a proposal from the IASH and the IUGS to synthesize the present knowledge concerning the ground water in arid zones and recommended that a hydrological map of these regions should be drawn up, providing a
simplified representation of the basic features of ground-water tables from the standpoint of scientific knowledge and exploitation possibilities.
Detailed hydrological investigations in selected small watersheds are of great value
to a very wide range of activities, because they give an insight into the hydrological
cycle of characteristic natural regions. The understanding gained in these studies may
be used in similar environments in other parts of the world where only basic data are
available, and may facilitate the interpretation of these data and the planning of additional research. In particular, developing countries which wish to bring wilderness
areas under cultivation can save a lot of time and money by clever application of
the experience gained in comparable watersheds in other parts of the world, while at
the same time the risks of costly mistakes in agricultural planning may be prevented.
Given the importance of these watershed studies it is understandable that more than
half of the countries participating in the IHDhave sent proposals for the establishment
of experimental and representative basins. Moreover, in September-October 1965, a
symposium on this subject was held in Budapest, Hungary, and a working group will
prepare a report with the conclusions and recommendations that can be drawn from
the symposium. This report will be discussed at the second session of the Council
in April. 1966.
Another important study already in progress is the investigation of the fractured
limestones of the Mediterranean basin. In these limestones vast quantities of water
are stored, but little is known about the movement, recharge and discharge of these
15

complicated aquifers. A major contribution to the better understanding of these
limestone aquifers was provided by the symposium on the hydrology of fractured
rocks held in Dubrovnik, Yugoslavia, in October 1965.A working group will report
on the conclusions of this symposium. Furthermore it should be noted that twelve
projects concerned with limestone hydrology are financially supported by United
Nations technical assistance programmes, FAO being in most cases the executing
agency. A better understanding of limestone hydrology will be of great help in the
assessment of the agricultural development possibilities of many parts of the world.
RESEARCH ON HYDROLOGICAL PHENOMENA

While many countries willhave to concentrate their efforts on the installation of basic
hydrological networks, the countries where these networks are already available will
promote research projects on a national, regional and international scale.
During the first session of the Council numerous proposals for fundamental and
applied hydrological research projects were considered. Together with the recommendations of the Council, they have been circulated among the interested parties
(national committees, international organizations, etc.) for comment and further
suggestions. At the second session of the Council in the spring of 1966more concrete
programmes will certainly be adopted. Among the currently considered research
projects arealargenumber thathaveabearingonagriculture,for examplethestudy of:
Incidence and spread of continental drought
Droughts still remain one of the major calamities for farmers all over the world. Extensive information
on drought incidence isessential,as is the study of data on past droughts and the study of atmospheric
transport of heat.

Hydrology of deltaic and coastal areas
Many deltaic and estuarine areas can be classed among the most productive and most densely-populated regions of the world. In the semi-arid zone inland water use seems to threaten the very existence
of these productive areas.
In other countries increased extraction of ground water in coastal aquifers causes intrusion of salt
water into the fresh-water aquifers. Storage and regulation of rivers for flood control, power and
water supply may have an adverse influence on the downstream hydrological situation. The main
problem is to establish the relation between the salinity of the waters in the coastal areas and the
quantity, quality and timing of the surface and subterranean outflow of fresh water.

Relation between soil moisture and runoff
It isgenerally accepted that the moisture condition of the upper soil layer is one of the primary factors
determining the amount of runoff from a given storm rainfall. If successful correlations between
rainfall and runoff data, empirically derived rainfall-runoff relations, and soil characteristics can be
made in well-studied areas, itwill be possible to calculate runoff data for river basins in similar regions
where only rainfall data are available.

16
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Relation between excessofsoilmoisture, drainage andcrop behaviour
The study of theserelationships isof paramount importance, because theyhave a direct bearing on
the determination of the most favourable economic basis for drainage projects and because they
decide the productivity to the agricultural areas.
Effectof landuseonwater quality
Changes in land use may affect the water quality, which may have its consequences for agricultural
areas in downstream areas.
Thewater-regulating andwater-conserving roleofforests
The results of this study will enable us to predict the influence of afforestation, deforestation and
forest-reclamation measures on the water balance.
Dispersion inground water
More knowledge of this subject is essential to protect ground water resources from contamination
and pollution without hampering agricultural and industrial activitiesmore thanisabsolutelynecessary.
Effectsof variations inpiezometric headonlandsubsidence
It iswellknown that a drawdown ofthepiezometrichead oftheground water maylead to settlement
of semi-pervious layers and thus to land subsidence.This will have its effects on the drainage possibilities,on the water and salt balance and thus on the productivity of the affected area.
Evapotranspirationprocesses
The importance of évapotranspiration processes for agricultural practice is self-evident.
Maximum runofffrom rainfallandsnow melt
Thepurpose of thisresearch isto provide methodsfor estimation offloodsproduced by rainfall and
snow melt in regionswherehydrometricdata are absent or insufficient. Such estimates are very important for the calculation of the acreage that can be irrigated withthe waterfrom a given river, for
the design of storage reservoirs for irrigation or other purposes and for flood protection.
Hydrologicalconsequences of irrigation anddrainageprojects
It waslearned thehard waythat insufficient knowledge ofhydrological processesand hydrologically
important data may lead to unsound irrigation and drainage practices and subsequently to salt accumulation, waterlogging and eventually loss of many acres of reclaimed land.
Hydrology offorests, grasslandandarable land
The exploitation of forests, grassland and arable land are, or at least should be, planned in such a
wayas tomaximize agricultural production, whileprotecting such basicnatural resourcesassoiland
water. This should apply even more to any change in the land-use pattern which might affect the
existing equilibrium. Land-use and watershed-management specialists need to know, inter alia, the
hydrological characteristics of the main types of land utilization and the possible hydrological consequences of changes in agricultural land use, and vice versa.
Evaporation reductionfrom open water surfaces
Water losses through evaporation may amount to as much as 2.5 metres per year in arid regions. In
addition to this loss,there isa reduction in quality of the stored water because of the increased concentration of dissolved salts. Research willconcentrate on theuseof monomolecular chemicalfilms

17

and also on the effects of the size and shape of the reservoir and its location in regard to the local
micro-climate and the prevailing winds.
Water-soilrelation andthedegree ofaridity
There are relatively extensive arid regions where conditions for animal and plant life are precarious,
the few inhabitants live in poverty, and the countries in question suffer the negative effects of the
poorly-developed regional economy. Water-soil surveys would provide additional information for
useinthedetermination ofthebestsystemsfor management of the naturalpasturevegetation,and in
the selection and growth of useful crop varieties adapted to the adversenatural conditions.
Analysismethods andmeasurement techniques
Tocollectthenecessarydataand tofacilitatespeedyandaccurateinterpretation, newanalysismethods
and measurement techniques will have to be developed, special emphasis being put on automation
and the use of computers.

EDUCATION AND TRAINING

For therealization of all these ambitious programmes many more skilled hydrologists
and observers of all scientific levels will be needed than are now available, especially
in the developing countries. To train the necessary number of workers, educational
institutes will enlarge their facilities for the study of hydrology, and training courses
willbe organized all over theworld. In 1964,during thepreparatory period of the IHD,
UNESCO organized two highly-successful training courses on surface-water hydrology,
oneinTunis,Tunisia and oneinLima, Peru. More ofthese short courses(1-3 months)
will be held in the future.
For the same purpose, UNESCO has contracts with four countries for the organization
of longer courses on a post-graduate level,notably those mentioned below:
- Course on hydraulic engineering, in Delft, the Netherlands
- Course on hydrology, in Padua, Italy
- Course on hydrological methods for developing water-resources management, in
Budapest, Hungary
- Course on hydrological data for water-resources planning, in Prague, Czechoslovakia.
Although not all ofthem are directly sponsored by UNESCO,the Post-Graduate Course
on Land Drainage, organized bytheInternational Institute for Land Reclamation and
Improvement and the International Agricultural Centre, Wageningen, (the Netherlands) and the courses organized by the International Training Centre on Aerial
Survey, Delft (the Netherlands) should be mentioned in this context.
To encourage the training of hydrologists, the first session of the Council adopted a
resolution in which member states of UNESCO were requested to increase the number
of fellowships available for students of hydrology. A working group on hydrological
education willpresent itsrecommendations at the second session of the Council.
18
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EXCHANGE OF INFORMATION

To disseminate the wealth of information that will becollected and to make it readily
available to all concerned, appropriate means of publication at different levels will
have to be conceived. A working group on the exchange of information willreport its
recommendations to the second session of the Council.
Symposia will be organized for the discussion of the available information on special
subjects. The symposia held in Budapest and Dubrovnik in 1965 have already been
mentioned.
The relation between water in the unsaturated zone and groundwater and surface
water willbediscussed inJune 1966at asymposium in Wageningen (the Netherlands).
In October 1966,a symposium willbe held near Lake Garda on the dynamics of lakes
and reservoirs. In March 1967 a symposium will be held in Israel dealing with the
artificial recharge ofcoastal aquifers. The General Conference of the IUGGin Switzerland in 1967 will provide ample opportunity for scientific discussions on different
hydrological problems.
It is very important that the data submitted for publication or presented at symposia
be in a standardized form, so that they canbecompared.Aworking group was installed during the first session of the Council to study theproblems of standardization of
observation techniques and of presentation of data. Finally, mention should be made
of 'Nature and Resources', the UNESCOnewsletter about scientificresearch on environment, resources and conversation of nature, which is at the same time the bulletin of
theInternational Hydrological Decade.Information ofgeneral interest and summaries
of the Council sessions will be published and forthcoming symposia, meetings and
courses will be announced in 'Nature and Resources'.
vi. INTERNATIONAL CO-OPERATION

The whole concept of the IHD is based on the idea of international co-operation;
scientists from different countries will work together on large international research
programmes, but neighbouring countries will also establish specific programmes to
solveregional problems and to develop theirwater resources by mutual effort. A good
example is the Chad Basin, where the Republics of Chad, Niger, Nigeria and Cameroun are closely co-operating with UNESCO missions to make an overall survey of the
hydrological situation and to establish a development programme with a view to
optimum use of the available resources. Two experts of the International Institute for
Land Reclamation and Improvement will beactively engaged during 1966and following years in this project. Similar hydrological studies are in progress in the Senegal
Basin, the Mekong Basin, and the Upper Paraguay Basin.
To promote such studies, the Council adopted during its first session a resolution in
which it invited 'the national committees of the International Hydrological Decade
in countries sharing common basins to establish among themselves the necessary
contacts for scientific co-operation within the framework of the International Hydro19

logical Decade, and for hydrological studies relating to those basins for which such
co-operation has not been already established otherwise'.
Many of the proposed programmes will need financial support from multilateralu.N.
development programmes, such as the u.N. Special Fund and the u.N. Expanded
Programme for Technical Assistance, aswellasfrom bilateral assistance programmes.
The projects in the Senegal, Mekong and Upper Paraguay Basins mentioned above
are Special Fund projects. The support from the developed countries willnot only be
financial but will also take the form of exchange of experts who willhelp to establish
the basic networks all over the world in the first stage of the IHD, to get research projects under way in later stages, and to enable the hydrologists from developing
countries to gain experience in advanced techniques during study trips to countries
with long-established research institutes.
It should be mentioned that the participating countries are financially responsible for
their national programmes. Besides providing the secretariat for the IHD, UNESCO
procuresfinancialaid.Thisaidisrestrictedtoeducational programmes,costsof organising symposia and the costs of publication of internationally important data. For
research and development programmes foreign aid may be obtained from the u.N.
Technical Assistance Programmes and from individual assistance programmes of the
participating countries.
VII. CONCLUSIONS

Water ispresent in someform ineverysquare metre of the earth's surface and in every
cubic metre of the earth's crust down to substantial depth. Nearly all this water
participates in the hydrological geocycle and all life on earth depends on it. Although
the importance of fresh water for human welfare is self-evident, there is perhaps no
branch of science where the fundamental processes are so incompletely understood as
in hydrology. The growing world population demands more and more fresh water for
agriculture, for drinking, for industrial activities, etc. At the same time the available
water supplies are constantly threatened with pollution by man's own waste products,
whichmayrender themuseless.Insufficient hydrological knowledgeprevents optimum
use in areas where water is in scant supply, while in other areas floods threaten life
and property. To copewith thepresent alarming situation, international co-operation
isnecessary and it isto be hoped that under the guidance of UNESCOthe International
Hydrological Decade willfulfil its rich promise.Thisisessentiallya'question of man's
willingness to co-operate, to put money and manpower together in order to work
hand-in-hand towards a world free from hunger and thirst.
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ANNUAL REPORT FOR 1965
OF THE
INTERNATIONAL INSTITUTE FOR
LAND RECLAMATION AND IMPROVEMENT

INTRODUCTION

With its tenth birthday in the offing the
Institute is able to report again a steady
increase in work and staff. In 1965
requests for co-operation were received
from many sides; a number of requests,
however, had to be declined because of
the limited availability of personnel.
As has become the practice in the last
few years, our experts participated actively in programmes of the specialized
agencies of the United Nations. Such cooperation has yielded mutually satisfactory results, although, no doubt, these
programmes also have their inconveniences - in particular with respect to
the limited continuity. The Institute
served the relevant study projects by
making experts available and supporting
them as far as possible with information
and advice. Those projects brought our
personnel into contact with very diversified conditions so that it was possible
also to add fresh experience to that of the
home institute.
A few study trips of longer duration were
also made to collect data on particular
problems.

Time and again we have found that in
many countries there exists a serious gap
intheknowledge and experience of water
management in the field. In the developing countries in particular we noticed
that in irrigated areas the water distribution in the field is often poorly managed. The planning and construction of the
main irrigation works - the reservoirs,
weirs, main canals and head regulators appear often to be satisfactory, but water
distribution in the field shows a lack of
efficiency. In many cases too little attention is paid to this aspect. It is disappointing to notice that many fairly recent
irrigation enterprises do not fulfil expectations and that in a relatively short time
the yields drop, due to waterlogging,
salinization or other problems.
Wecertainly donotwishto underrate the
intelligence of farmers - they generally
have a good nose for what is to their
advantage - but experience shows that
efficient use of water is not a matter of
coursefor them. Nor isthisasimple thing
to learn;training, experience and almost
a certain tradition are required in order
to reach high overall efficiency.
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Construction of the new building makes headway!

In view of the urgent need for more food
and higher labour productivity in agriculture, it isnot acceptable that scarce water
resources should run to waste and newly
reclaimed land should again be abandonedsomeyearsafter investments aremade.
The gap in training on, and organization
of, water management in the field should
be filled as soon as possible. Much of the
institute's work has concentrated around
this theme in recent years, but the limited
resources should be further strengthened.
Ways and means will have to be sought
to extend the programmes for this
purpose.
In the following report somewhat more
elaborate description is given of some of
our studies than customary in earlier
reports. This does not mean that other
projects dealt with more concisely were
lessinteresting or lessimportant but only
that the nature either of their problems
or of their organization did not make
them so suitable for a longer description
within the scope of the present report.
As a consequence, the paragraphs on the
study projects are somewhat heterogeneous in their presentation, butwedonot
feel this to be a serious objection.

Construction of the new building in
whichtheInstitutewillbehoused together
with the Institute for Land and Water
Management Research and the Soil
Survey Institute started in September,
1964, and the work has made good headway. In all probability the Institute will
be able to move into the new premises in
the course of 1967. At the close of the
year under review the concrete structure
was nearing completion.
VISITORS AND FELLOWSHIPS

As in foregoing years, the Institute
received many individual visitors from
all parts of the world. Among them was
the newly-appointed Director of the
Division of Agriculture of the W. K.
Kellogg Foundation Dr. RUSSELL G.
MAWBY.Othervisitorsincluded FAO officials, senior staff and specialists of research
departments and institutes, representatives of consultant engineering firms, etc.,
seeking contact for the purpose of consultation or gathering information and
advice on matters pertaining to land
reclamation, irrigation, drainage and related subjects.
Mentionmay bemade oftwo group-visits
made by teams of hydrological specialists
from the USSR and from Rumania.

ORGANIZATIONAL

No changes occurred in the composition
of the Board of the Institute. For the
names of the members and advisors
reference should be made to Appendix I.
The specialist staff of the Institute was
expanded with a soil scientist; his work
willmainly berelated to the chemical and
physical aspects of saline soils.
Appendix II summarizes the present
composition of the technical staff.
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A fellowship was granted on behalf of
the Institute to an Austrian participant
at the 4th Post-Graduate Training Centre
on Land Drainage (see below, sub Instruction and Training).
RESEARCH WORK ABROAD

Turkey
The research activities in Turkey, which

had started already in 1962,were concluded in 1965.
As regards the drainage studies in the
Konya plain, a final report was submitted
t o the F o o d and Agriculture Organization (FAO) in Rome. The report 1 ) deals
with the drainage a n d irrigation conditions in the Çumra irrigation area. It
lists the various factors affecting the
water management and describes the
present conditions of drainage a n d irrigation. It also summarizes the procedures
followed in evaluating the factors of the
present water balance and finally deals
with the drainage requirements for the
study area. F o ra short description ofthe
area reference should be made to our
report for 1964. The report was composed for the greater part by Mr. J.
KESSLER, drainage expert, who was stationed at Ankara during theperiod from
October, 1962,till September, 1964. Contributions t o the report were also made
by the Director, J. M. VAN STAVEREN,
Messrs. VANBEERS and ZIJLSTRA, and Dr.

N. A.DE RIDDER, geohydrologist, a member of the staff of the Institute for Land
and Water Management Research, Wageningen.
A final report on drainage problems in
the Antalya coastal area, compiled by
Mr. VAN BEERS, was submitted to FAO in

March, 19652)
This report forms part ofthe work undertaken by UN Special Fund - FAOteam, of
which Mr.VAN BEERSwas a member. This
team was assigned the broader task of

studying the general development of the
Antalya region in its many aspects.
The drainage problems in the Antalya
region arerather complicated because of
exceptional climatic conditions : very dry
weather during the main growing or irrigation season andvery high rainfall inthe
winter months. Thus there are salinity
problems, common to arid climates, as
wellasproblems of excesswater, common
to humid climates.
However, theactual andpotential salinity
problems of the region have to be seen in
combination with the heavy winter rainfall and the existing natural drainage in
the greater part of the region. As regards
the problems of excess water caused by
the high rainfall, it should be realized
that this rainfall occurs n o t in the main
growing season of high-value crops, such
as cotton, but during the winter season
or the season of low-value winter crops.
F r o m theabove itmaybeconcluded that
mistakes can easily be made as regards
drainage calculations or in the basic approach to solving theprevailing drainage
problems.
Therefore, especially in the Antalya
region close co-operation is required
between drainage engineers, agronomists,
soil men and agricultural economists.
The drainage requirements are quite different during the various months of the
year. The following periods have to be
distinguished :
- the winter or rainy season: midNovember to mid-March; the main

') Water management studies intheÇumra irrigation area. Final report to the Government of
Turkey, made at request of FAO, Rome, Febr. 1965.
2
) Astudy oftheregional andsome local drainage problems intheAntalya coastal area, Turkey
(March 1965).
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crops which can be grown are wheat
and fodder crops;
- the spring and summer (irrigation- or
cotton) season, with three subperiods:
mid-March/mid-April: ploughing and
seed bed preparation
mid-April/mid-May: sowing
mid-May/November :the growing
period
During winter the rainfall is extremely
high. Moreover, floods occur. Therefore
a deep subsurface drainage system for the
purpose of providing root-zone drainage
for winter crops is in general not economically justified. This type of drainage
might be installed only in some citrus
orchards, although in general citrus
orchards should be established only in
the relatively high areas with light to
medium-textured soils.
During springthe situation is much more
favourable :there are no floods and only
some rain showers, while the evaporation is already considerable. Therefore
the land will dry up quickly if good
surface drainage is provided, which includes landgrading wherever needed.
Soil drainage might be installed in those
more or less exceptional areas where surface drainage alone is not sufficient to
provide an opportunityfor timely ploughingand sowing.Theexcesswater problem
which can occur during the growing
period of the cotton should be solved, not
by means of drains, but by means of land
grading and smoothing, combined with a
more controlled application of irrigation
water.
Generally speaking, the salinity situation
is fairly favourable in about 90% of the
irrigable land, because of the advantage-

ous combination of winter rainfall, the
existingnaturaldrainageandthepresence
of non-saline ground water. With the exception of some small local areas, no
special subsurface drainage facilities are
required here for reclamation of the
prevention of salinization. However, in a
strip of land near the coast severe salinity
problems occur because natural drainage
is absent or insufficient and as a result of
the high to very high salinity of the
ground water, etc. Most probably the
greater part of the salt-affected area is
suitable for rice growing only. After two
years with rice, one year with cotton
could be tried.
Burundi
At the request of the 'Fonds Européen
deDéveloppement' (FED) of the European
Economic Community (EEG), a study of
the water management of the Ruzizi
valley was undertaken under the auspices
of AESED (Association Européenne des
Sociétés d'Etudes pour le Développement).
A German consultant engineering firm
was entrusted with the design for a project to improve the water management of
the region. At the request of FED, Mr.
SCHULZE co-operated in this study. To
that end he stayed in Burundi from midJanuary to mid-February, 1965. His
specific task consisted in determining
irrigation and drainage design criteria
applyingto the Ruzizi valley. For practicalreasonsasample area of 5,000 ha was
selected for the research project. The
Ruzizi river connects lake Kivu with lake
Tanganyika and forms the boundary
between the Congolese Republic (Leopoldville) and the Kingdom of Burundi.
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the design criteria for irrigation and
drainage, much attention had to be paid
to soil conditions prevailingin the Ruzizi
valley. Conditions for irrigation proved
unfavourable due to cracking of the soil.
It was also necessary to estimate the
potential danger of salinization by irrigation.
In one part of the area it was intended
to grow a rice crop. There, however, a
solonetzic type of soil with an impermeable layer several centimetres thick at a
depth of 10-20 cm impedes percolation
and poses considerable problems with
regard to the rooting of the crop.
Although the ground water table is at
depths of over 10 m below soil surface,
cotton crops suffer severelyfrom flooding
during the rainy season, due to the very
heavy, almost impermeable, montmorillonitic type of soil in the greater part of
the region.

At its downstream end the river flows for
about 70 km through a large valley,
belonging to the Central African 'Graben'. The Burundi part of the valley has
an area of about 160,000 ha. It is by far
therichestandmostpromisingpart ofthe
kingdom, whichis,apart from this valley,
a small and very mountainous country.
The country isrelatively densely populated (75 inhabitants per sq. km). Burundi
has a tropical, semi-arid climate with a
total average annual rainfall of 858 mm
and a dry season of about 5 months.
About 30% of the total area consists of
relatively fertile soils. In addition to a
largevariety offood crops (manioc, corn,
peanuts, etc.), cotton is grown as a cash
crop. Withregard to the determination of
26

Purna (State of Maharashtra, India)
In February, the Director and Mr.
ZIJLSTRA, irrigation specialist, made an
inspection trip to India under the FAO/
IBRD Co-operative Programme to review
the water management in the Purna irrigation project, particularly with regard
to the possible future waterlogging and
salinity problems. They also visited older
irrigation schemes in the same region.
The Purna project islocated in the centre
of the Indian peninsula in the State of
Maharashtra, at approximately 21°
North. A storage dam at Yeldari and a
diversion dam at Siddeshwar inthe Purna
river, a tributary of the Godavari river,
are nearing completion. An irrigation
distribution canal systemfor a commanded area of approximately 152,000acres is
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under construction. Thearea has a tropicalclimatewithvery pronounced wet and
dry seasons. The annual rainfall in the
Purna area is of the order of 35 to 40
inches, of which 85% comes in the monsoon period from July to mid-October.
The prevailing temperatures make the
area suitable for a variety of crops. The
principal crops under irrigation are sugar
cane, fruit trees, fodder crops (perennial
crops), cotton and sorghum (seasonal
crops).

Geologically, thePurna areaispart of the
veryextensive DeccanTrapregion, which
covers the central part of the Indian
peninsula. The Deccan Trap series consists of basalticrocks,basically laid down
in extensive horizontal layers of varying
thickness, but locally disturbed by the
upward pressure of magmatic flows
through verticalfissures.Often weathered
layers of 1 to 6 ft. thickness are found
intercalated in the basalt. During long
periods of wet climate in the geological

Burundi: a view in the Ruzizi valley
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past the originalplateauwasdenuded and
eroded and cut up into numerous rounded hills,which give the present landscape
its undulatory aspect. On this base the
soils have developed. Although the
varying depth of the soil cover tends to
smooth the extreme differences, the
surface is still undulating. Ridges and

valleys alternate in such a way that the
rivulets (nalas) of the valleys together
form a surface drainage system contributing to the bigger rivers.
The black cotton soils of the area are
basically the residual product of the
weathering ofthebasalt rocks. The thickness of the soil layer and the soil texture
varyinaccordancewiththetopographical
location (see cross-section). Onthe top of
the ridges the soil cover is often very
shallow or even practically absent, but
the depth increases gradually towards the
lower stretches where it may reach a
thickness from 50 to 60feet. The highest
elevations show the lightest soils (clay
loams to sandy loams), the lower areas
having rather clayey soils (clays to clay
loams). Practically everywhere a weathered basalt layer 1to 6 ft. thick is present
between the soil cover and the bedrock.
This so-called murum layer, composed of
disintegrated rocks isvery permeable and
therefore has an important function as

Maharashtra: Open-field drain cutting into murum layer in sugar-cane field
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Schema-ical cross-section from ridge t o valley in Purna irrigation project (Deccan Trap region)
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Purna: Irrigation canal under construction

regardsthe subsurface drainage. Atypical
feature of the black cotton soils is their
tendency to swell when wet and shrink
when dry. In the dry period cracks 4 to 6
feet deep and 1 to 3 inches wide are
formed. This causes the self-mulching
effect and explains the homogeneity with
regard to colour and texture of the upper
2 to 4 ft. layer. The occurrence of waterlogging and salinity problems depends
mainly on the possibilities of natural and
artificial drainage and also particularly
where these possibilities are restricted, on
the intensity and efficiency of irrigation.
The 'shallow' x ) soils, less than 1J feet
deep, have good internal drainage, as
they are light-textured and underlaid by a

permeable murum layer at a shallow
depth. However, these soils are classified
as unsuitable for irrigation because of
their shallow profile and consequently
low moisture-retention capacity, which
would entail frequent irrigation and lead
to heavy irrigation losses, thereby endangering the situation for lower-lying
soils.
For 'medium' soilsform 1\ to 8 feet deep,
the natural drainage possibilities are also
good. Though the soils may be of rather
heavy texture, the water can move vertically through the cracks in the soil and
reachtheunderlyingmurumlayer. Lateral
movement of water out of the area takes
place mainly through this layer. The

') Theindications 'shallow', 'medium' and 'deep' soilsare derived from theclassification used bythe
Soil Survey Department of the Irrigation and Power Department, State of Maharashtra, India.
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effectiveness of this natural drainage
depends on the permeability, thickness,
slope, continuity and outfall conditions
of the murum layer. Thethicknessmay
vary, the flow may be blocked byunweathered rock banks and the outfall
may bedirect into ariver bed or through
other sediments. Where the natural
drainage isinsufficient, artificial drainage
can easily be provided by constructing
properly-located drains, either open
ditches or tile drains, cutting into the
murum layer. The effectiveness of this
type of drainage is amply proven inthe
existing irrigation schemes in Maharashtra. In the 'deep' soil areas, with a soil
cover of more than 8 feet, the natural
drainagepossibilities arerather unfavour-

Purna: Soil investigation

able. The murum layer istoodeep tobe
of any importance for the drainage of
these soils. Lateral movement of water
must take place through cracks in the
upper 6feet ofthe soil profile. Itisto be
expected that, even with good irrigation
management, artificial drainage will in
time be indispensable for permanent
productive agriculture on these soils.
Experimentation will have to showhow
these soils could best be drained.
Nigeria
In March, 1965, Mr. TAKES left for
Nigeria totake upaone-year assignment
as a member ofanInternational Labour
Office (ILO) Mission toassist the Government ofWestern Nigeria intheplanning

Purna: Storage dam at Yeldari
under construction

and implementation of a pilot project for
rural employment promotion. The purpose of the pilot project is to test and
demonstrate appropriate methods, techniques and schemes aiming at the simultaneous development of all possible
avenues of rural employment: in agriculture and related occupations, in rural
handicrafts and small-scale industries, in
self-help programmes for rural capital
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information, in labour-intensive methods
in rural works and in any other type of
economic activity which is capable of
development.
At the close of the year the team had
completed its studies for the selection of
a suitable pilot project zone, and was
engaged in preparations for fact-finding
in the selected area and in the development of an action programme.
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West Pakistan
As a continuation of the studies in1964
on theTarbela dam irrigation area1),Mr.
VAN DEGOOR served in 1965 as a consul-

tant intheIndus Basin Study. Thework
programme agreed between the World
Bank andtheconsultants included studies
of hydrology, water distribution, ground
water development, drainage problems,
soil surveys and soil reclamation, agriculture andeconomic problems. Mr.VAN
DE GOOR'S advice related mainly to the
agronomic aspects.
The irrigated region, which isbyfarthe
most important agricultural productive
area of West Pakistan, covers approximately 35 million acres. This vast areaof
land can be served with gravity water
from the Indus River and its major
tributaries bymeans of the existingcanal
system. Average annual monsoon rainfall is from 5to 15inches, except inthe
north-east foothills, where it is much
higher. This semi-arid, sub-tropical climate iswell suited forthegrowth of different crops theyear round when thereis
a continuous water supply.
The flat alluvial plains, however, are
potentially in danger of salinization if
drainage is not also practiced in conjunction with irrigation, especially since
under the prevailing climatic conditions
evaporation is high. Calculated lake
evaporation according to U.S. Weather
Bureau data varies from 60inches (1500
mm) to 83 inches (2135 mm). Evaporation during winter (1.5-3 mm/day) is
much lower than in summer (June: 7to
9 mm/day).
Crops growing during the winter season
l

) SeeAnnual Report 1964.

(rabi crops) are different from those
grown in the summer season (kharif
crops), except for the perennial crops,
which grow through both seasons. In
areaswherericeisgrownduringthekharif
season, known as non-perennial areas,
generally no crop is grown during the
winter.
The study by the agronomist comprised
in themain thefollowing: for theindividual canal commands, ultimately-anticipated cropping patterns and intensities
had to be projected on the basis ofthe
present crop patterns and taking into
account the estimated future total food
requirements and the export of certain
crops.
For thegreater part oftheIndus Basinan
ultimate cropping intensity of 150%was
estimated. Due attention was paid to
reclamation of saline areas as well asto
rotation of crops in connection with soil
fertility andwater requirements ofcrops.
For the computation of the water requirements,cropfactors were determined
which express the relation between evaporation of the crops at any stage of
development on the one hand and calculated lake evaporation on the other.
For this purpose, information obtained
from consumptive-use experiments in
West Pakistan and from experiments in
comparable areas in other parts of the
world wasused. Thewater requirements
for each canal command and for every
month of the year were calculated,
having regard to crop factors, as wellas
projected cropping patterns and irrigation efficiency. Projections ofyieldsfor
successive decades up till the year 2000
were made, taking into consideration
reclamation of saline soils, improvement
33

of land and irrigation, as well as other
means of increasing plant growth, such
as the use of fertilizers, pesticides etc.
STUDY TOURS AND CONGRESSES

- Mr. SCHULZE stayed in the United
States from April to June, 1965 to study
problems of surface drainage. During his
sojourn he visited several institutes and
contacted a number of experts performing research work in the field of hydrology and drainage.
Themain objects ofhisstudywere: (1)the
problem of surface drainage in the sense
of field drainage; (2) the methods currently used inthe determination of design
discharges for drainage purposes.
Ad (1) - Surface drainage involves measures which have to be undertaken on a
farm scale, like the construction of shallow field ditches and various other
methods of land preparation, in order to
conduct excess surface water towards the
channels of the main drainage system.
For many years hardly any attention was
paid to this type of drainage. After the
introduction of subsurface drainage, the
attention of engineers was concentrated
almost entirely onthesubsurface method,
while interest in other methods waned
more or less. This preference can probably be explained by the fact that subsurface drainage in most cases was considered areal engineering topic, while the
removal of excess surface water was
regarded as being more or less a farmer's
practice. In recent years, however, attention has been focused more and more on
this hitherto neglected subject. Much
research has been undertaken in the
U.S.A. for this purpose, especially with
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regard to the interaction of surface and
subsurface drainage.
An important aspect of a surface drainage system is that it should not interfere
with the rapidly advancing mechanization of agriculture. In addition, land
preparation similar to that used for irrigation proved to be highly beneficial
from the drainage point of view.
Ad (2)- With regard to themethods used
in the determination of required discharges for drainage purposes, it should
be borne in mind that there is a great
difference between sloping and flat areas.
In sloping areas the drainage system
must be designed in such a way that it
has sufficient capacity to handle peak
flows which occur with a certain frequency, the magnitude of the peak flow being
determined by the physical characteristics of the natural (or artificial) drainage
basin. In flat areas, however, a drainage
system must serve the purpose of removing a certain quantity of excess surface
water in a limited time interval. The
length of this time interval is dictated by
agro-economical considerations.
During the study tour many data were
collected on research methods and their
practical application.
- TheDirector attended the 16th meeting
of the Executive Council of the ICID
(International Commission on Irrigation
and Drainage) in Athens, Greece (April,
28th, to May, 7th, 1965).
- As a member of the Advisory Committee of the Dry Lands Research
Institute (DLRI), the Director took part in
the first meeting of that Committee in
Riverside (Cal.), in October 1965.
The purpose of the Dry Lands Research
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Institute can be described briefly as the
carrying-out ofbasicandapplied research
on the ecology of arid, semi-arid and
semi-humid lands, directed towards a
further understanding of their fertility, as
well as towards the improvement of their
productivity, especially in those regions
of the earth in which the conservation
and efficient utilization of water is a
problem. The DLRIwillconduct studies in
co-operation with established research
and educational institutions throughout
the world. On the Advisory Committee
are representatives of the University of
California and a number of experts associated with international programmes,
both in the United States and abroad.
Following the meeting at Riverside, the
Director took the opportunity to have
conversations in California and in Washington and New York with several
functionaries of agencies working on
subjects related to those of the International Institute.
- Mr. KESSLER, land and water-use specialist, attended the 3rd Regional Congress of the iciD in Rome (June 16th23rd, 1965). During this congress problems concerning seepage losses in channels, and the determination of costs of
irrigation water were discussed.
- Mr. KRUSEMAN, geo-hydrologist, took
part in the 55th annual meeting of the
'Geologische Vereinigung' (Bonn, Fed.
Republic of Germany), which was held
in Strasbourg, France (March 4th-6th,
1965).Atthis meetingmainlygeochemical
problems came up for discussion.
Mr. KRUSEMANalsoattended theCongress
of the International Association of

Hydrogeologists at Hanover (Fed. Rep.
ofGermany), September 15th—25th, 1965.
- Mr. SCHULZE attended in Budapest a
symposium organized under the auspices
of the International Association of
Scientific Hydrology (Sept.28th-Oct. 1st,
1965). The IASH forms a section of the
International Union of Geodesy and
Geophysics (IUGG).
The selection and utilization of representative experimental areas suitable for
hydrological research was the main subject under discussion at this symposium.
- In connection with a visit to the International Bank for Reconstruction and
Development (IBRD), Washington, Mr.
ZIJLSTRA made a 3-week studytour mainlythrough the western part of the United
States inApril and May, 1965.The object
of his visit was to make a practical study
ofsomeaspects ofirrigation, in particular
of facilities for the distribution of irrigation water to farm units and their
operation, the water delivery systems to
farms, the distribution of irrigation water
on the farm, drainage of irrigated land,
and land classification for irrigation projects.
INSTRUCTION AND TRAINING

- Fourth Post-Graduate Training Centre
on Land Drainage.
In 1965the Institute again organized this
three month post-graduate course, which
is specially designed to give engineers,
irrigation experts and agronomists from
abroad a thorough presentation of all
problems related to land drainage in
humid as well as arid regions.
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Course on land drainage:

rapt attention
in the lecture-room

The course was held from September
13th to December 17th, 1965, and was
attended by 23 participants from 18
countries, viz. Austria, Belgium, Brazil,
Czechoslovakia, Eire, Hungary, India,
Israel, Korea, Mexico, Peru, the Philippines, Poland, Rumania, Spain, Sudan,
Surinam and the United States. The programme of the course was improved in
various respects. Several excursions to
projects in the Netherlands were made
and special discussion sessions were included where problems of the participants' own countries could be discussed
with the lecturing experts.
It is felt that this course serves a useful
purpose in disseminating knowledge and
promoting international co-operation in
this specialistic field.
UAR- egypt
The six-month assignment of Mr. DIELEMANas a visiting professor with the Land
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Reclamation Institute (LRI), Alexandria,
which commenced in December, 1963,
was extended by one year till July 1965.
The said institute was established in 1960
with the support ofthe Ford Foundation.
It provides a post-graduate training in
land development within the framework
of the College of Agriculture, University
of Alexandria.
Land development in the UAR means primarily the reclamation and cultivation
of over a million acres of land in the Nile
delta - including the reclamation of part
of the lakes along the northern coast and in the desert.Irrigationwater needed
for the new areas will be provided by the
hugereservoirthatisbeingformed behind
the High Aswan Dam and, to a lesser
extent, by utilization of ground water
reserves in the desert. Adequate drainage
systems will prevent salinization and unfavourable moistureconditions inthesoil.
Furthermore, basin irrigation will con-
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..and the field

tinue to De converted into perennial irrigation. Irrigation water needs to be
distributed more efficiently and field application methods must be modernized.
The training programme of the LRI consists of lectures, practical exercises in the
laboratory, field trips, project studies and
the preparation of theses on practical
problems. Subjects of interest are in the

agro-technical,economicand sociological
fields and centre on land development.
The student admittance requirements are
a B.Sc. in agriculture or civil engineering
and a few years of practical experience
after obtainingthe B.Sc.degree. Students
who pass their examinations at the institute receive the degree of M. Sc. in land
reclamation.
Since a great many subjects are being
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taught the students are not trained as
specialists in a narrow field. Rather the
intention to form a group of engineers
and agriculturists who are capable of
diagnosing the situation in an area, of
suggesting and conducting programmes
of investigations and surveys, and of
handling problems of a common nature.
In this respect, the location of the LRI in
a centre of important agricultural development and in a familiar national setting
may be considered an important advantage.
Guided by theteaching staff, the students
conduct field studies during the second
part of the course and report their work
inathesis.Inthisperiod staff and student
visit many projects in the country, both
in the Nile Delta and in the desert, to
study thenature of the localpoblems and
to discuss methods of tackling them. In
this way an important contribution can
be made towards transferring scientific
knowledge and insight from the university to the field.
The teaching staff consists of professors
of the college of agriculture and some
foreign specialists. Mr. DIELEMAN gave
two courses in agricultural irrigation and
drainage, with particular reference to the
reclamation of salty soils. Investigation
techniques were demonstrated in laboratories and in the field.
In the early part of 1965the institute was
asked toconduct investigationsneeded to
arrive at a sound development plan for a
large area along the north coast, west of
Alexandria. Such active involvement of
the staff and students of the LRI in
development projects will contribute to
effective co-operation between the staffs
of the university of Alexandria and of the
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development organization.
- At the request of the 'Institut für ausländischeLandwirtschaft derTechnischen
Universität Berlin' (Berlin-Dahlem), Mr.
DIELEMAN delivered on Sept. 22nd, 1965,
a lecture on 'reclamation of salty lands'
for the 'Seminar für landwirtschaftliche
Entwicklung', which was organized by
this German institute.
PUBLICATIONS

In the Institute's 'Publications' series a
study was issued under no. 13 on initial
soil formation (or soil ripening) in alluvial deposits.
In this book the authors describe the
pedogenesis of very young marine and
fluviatile sediments, including peat soils.
In addition, they give suggestions pertaining to a classification of the resulting
soils. Due attention ispaid to the specific
conditions of tropical soils.
Two bulletins were also issued. Bulletin
no. 8contains some nomographs for the
calculation of drain spacings. Bulletin
no. 9 deals with the Managil southwestern extension, an extension to the
Gezira Scheme in the Republic of the
Sudan.

THE LIBRARY AND DOCUMENTATION
SERVICE

A growing interest is being shown in the
services ofthecombined library of the International Institute and the Institute for
Land and Water Management Research.
Staff members of both institutes as well
as many others are being increasingly
aided in their studies through the lending
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and documentation services. The latter
service includes literature research, which
often comprises the preparation of
reference lists and annotated bibliographies.
It proved possible to enlarge the collection substantiallyintheyearunderreview.
The library now has over 8,000volumes.
Reference lists, reprints and the like
number over 5,400. The current periodicals were deliberately kept at about last
years' number, viz. 330.

The library continues to expand and
improve its catalogues of books, reports,
reprints, articles and bibliographies.
Important new issues in the field of land
reclamation and improvement were
again spotlighted by brief announcements in a bulletin which isdistributed to
those interested. The accession list in this
report represents a selection of titles of
publications acquiredbythelibraryin the
course of the year. Short summaries are
added inthemajority ofcases.
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INTRODUCTION

The following section includes asusual the titles selected from acquisitions inthe year
under review by the joint library of the Institute for Land and Water Management
Research and ofthe International Institute forLand Reclamation andImprovement.
All abstracts arewritten in English. Orders for these books tobeplaced with booksellers orpublishers only.
Economy
BROWN, L.R.Increasing worldfood

output. Problems and prospects.
Foreign Agricultural Economic Report No. 25. U.S. Dept. ofAgriculture, Economic
Research Service, Foreign Regional Analysis Division, Washington 1965; VIII,
140pp., bibliography 98lit.refs.

Thisreport supplements 'Man, land and food, lookingahead atworld food needs', Foreign AgriculturalEconomicReport No. 11,bythesameauthor,publishedinNovember 1963.Intheearlierstudy,
theman-land-food relationshipwassurveyedfrom thepre-World-WarIIperiod tilll960and projected
till the endofthe century.
Thepresentreportconsiderspossibilitiesandprospectsforincreasingyields,withparticular emphasis
on theless-developed regions.
CLARK, c. and M. HASWELL. The economics of subsistence agriculture.

Macmillan, London 1964;VIII, 218pp.,bibliography pp. 199-207.
Detailed data from fifty-seven countries onthe management of subsistence farms:working hours,
methods oftransport andexchange, ownership andleasehold ofland,etc.
EICHER, c. K.and L.W. WITT (ed.) Agriculture ineconomic development.

McGraw-Hill, New York, etc. 1964;VI, 415pp., bibliography pp. 399-403.
The authors emphasize someofthe common methods used toaccelerate changesinagriculture now
beinginitiatedaroundtheworld;aselection isgivenof25papersofinternationallyknowneconomists.
Theinterdependenceofagricultureand other aspectsofthedevelopment processistheguiding theme
of this book.

GREENWALD, D. and associates. The McGraw-Hill dictionary of modern economics.

A handbook of terms and organizations.
McGraw-Hill, NewYork, etc.1965; XVII, 697 pp.
Brief explanations of over 1,300terms currently used in economics, marketing andfinance.The
volume also features a descriptive section ongovernment andprivate agencies, organizations,and
nonprofit associations, involved invariousfields ofeconomic activity.
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Accession list

KAARLEHTO,p. and TH.DOTY. Productivity prices and income balancein agriculture.
Acta AgriculturaeScandinavica, Supplementum 11.Stockholm 1965;77pp.,191it.refs.
After formulating a measure of the degree of balance between agricultural and non-agricultural
incomes, theauthors bymeans ofinternational comparisons, attempt toevaluate therelative effects
upon that degree of balance of certain factors which are taken to be determinants of agricultural
income.
Thecountriesincludedinthestudyare:Austria,Belgium,Denmark, Finland,France,WestGermany,
the Netherlands, Norway, Sweden andtheUnited Kingdom.
KOOL, R. Agricultural planning in Surinam 1950-1960. An evaluation.
H. Veenman, Wageningen 1964; 136 pp., bibliography p. 132.
The analysisisconcentrated ondevelopment efforts and their implications intheagricultural sector.
Attention isalsopaid totherelationship between urban and agricultural economy.Thefinalchapter
comprises someobservationsregarding theset-upofa studytoevaluate theagricultural development
inanon-Western country.
POWELSON. j . p.Latin America. Today's economic and social revolution.
McGraw-Hill, New York etc. 1964; XI, 303 pp., lit. refs. in footnotes.
Anumberoflecturesdelivered bytheauthor forstudentsinLatin America.Itcoversmany economic
and socialaspectsofLatin Americancountries,amongothersagrarian reform, economic integration,
foreign aidandnational economic planning.

Land use

333

Obstacles to shifts in the use of land
Organisation for Economic Co-operation and Development, Paris 1965; 155 pp.
Theobjective ofthisstudywastoidentify theeconomic,juridical, socialand otherphenomena which
constitute obstacles toshifts inland useeither within agriculture orfrom agriculturaltonon-agricultural uses.Thereport considersthesephenomena qualitativelyand developssuggestionstoovercome
them.

Land Reform

333.013.6

Agrarian reform, withparticular reference to employment and social aspects.
International Labour Conference, 49th session, Geneva 1965,6th item on the agenda,
report VI.International Labour Office, Geneva 1964; 128pp.
Brief review ofthe general progress achieved in agrarian reform in different countries. Thepublication includes a summary of activities undertaken by U.N.Organisations and analyses certain
aspects of agrarian reform, especially its socio-economic aspects, as for example theproblem of
employment.
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Developing Countries

338.984.4

Afrikas Gegenwart und Zukunft.
Beiträge zum ersten Afrika-Colloquium der Friedrich-Ebert-Stiftung, herausgegeben
von H.HEiDERMANNund H. KUHN. Schriftenreihe des Forschungsinstituts der FriedrichEbert-Stiftung. Verlag für Literatur und Zeitgeschehen, Hannover 1964; 140 pp.
Report of an international colloquium held in September 1963,where sociological, economical and
politicalaspectsofAfrican developmentwerediscussed.NinepapersbyAfrican andEuropean authors
are included.
BEHRENDT, R. F. Soziale Strategie für Entwicklungsländer.
soziologie.
S. Fischer Verlag, Frankfurt am Main 1965; 640 pp.

Entwurf einer Entwicklungs-

Anattempttoformulate ageneraltheory ofsocialdevelopment usingtheresultsofvarious disciplines
such as psychology, sociology, ethnology, demography, national economy, etc.
BLANCKENBURG, P. VON Afrikanische Bauernwirtschaften auf dem Weg in eine moderne
Landwirtschaft.
Zeitschrift für Ausländische Landwirtschaft, Sonderheft Nr. 3. D.L.G. Verlag,
Frankfurt/Main 1965; 112 p p .
The transition from subsistence to market agriculture in Nigeria. Two examples are outlined:
1. native rubber plantation in the Benin area and 2.rice agriculture in the Abakaliki area.
FOSTER, G. M. Traditional cultures and the impact of technological change.
Harper and Row, New York 1965; XIII, 292 pp., bibliography pp. 271-284.
The author gives an outline of the traditional rural community, the nature of cultural change, the
role of social science research in technological projects and of the specialist working in newly developing areas.
HESSE, K.Planungen in Entwicklungsländern. Eine Einführung in Wesen und Praxis des
Entwicklungsplanens an Hand von sechs Beispielen.
Duncker und Humblot, Berlin 1965; XX, 618 pp., bibliography pp. 599-614.
In the first part of this book an outline of principles of development planning is presented. The
secondpartgivesexamplesofdevelopmentplanninginIndia,Iran,Spain,Turkey,SenegalandIsrael.
Science and technology for development.
Report on the United Nations conference on the application of science and technology
for the benefit of the less developed areas.
United Nations, New York 1963.
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Accession list

Vol.II.Naturalresources. VIII, 243 pp.
Part. I. Landmarks andoutlooks. Part II.Thewaters. Part III.Minerals. Part IV. Energy. PartV.
Scopeforco-operation.
Vol.III.Agriculture. VIII, 309 pp.
Part. I.The background. Part II.Developing plant resources. Part III. Developing animal resources.
Part. IV.Developingtheframework. Part V.Theindustrialization ofagriculture.
Water legislation

351.79

Groundwater legislation in Europe.
Prepared by Legislation Research Branch, in collaboration with Land and Water
Development Division, FAO,Rome 1964; VIII, 175pp. FAO Legislative Series No. 5.
Followingauniform planintended tofacilitate comparison between the legislative systems, analysis
is given of each national legislation, highlighting provisions concerning theessential problems of
groundwater exploration, withdrawal anduseaswell asthe prevention ofgroundwater pollution.
In the general introduction the various national provisions arecompared. Itis attempted to throw
lightupon theprinciplesonwhich thevarious European regulationsinthisfieldare based.

Hydraulics

532

ARAVIN, v. I.and S.N.NUMEROV. Theory offluidflowinundeformableporous media.

Translated from Russian, Israel Program for Scientific Translations, Jerusalem 1965;
XI, 511 pp., bibliography pp. 475-504.
Historical development ofthe theory ofseepage intheUSSR, the phycical and mathematical principles of the theory of seepage, the theory of steady one-dimensional seepage of a heavy incompressiblefluid,ofgas,andofan aerated liquid;steadyplane seepageofaheavy incompressiblefluid;
the steady sheet seepage ofaheavyincompressiblefluidandofgas;unsteady seepageofaheavyincompressible fluid, ofgas, andofan aerated liquid. Approximation methods forthe computationof
seepage; N.V.Pavlovskie's method of electrohydrodynamic analogies. Brief laboratory and field
methods fortheinvestigation ofseepage.

KATYS,G. P. Continuous measurement of unsteady flow.
Translated from the Russian. Pergamon Press, Oxford, etc. 1964; VIII, 217 pp.,
bibliography 141 lit. refs.
Comprehensive surveyofthecurrent methodsofcontinuous measurement and recordingofunsteady
and pulsatingflowoffluidsinpipes. These includemechanical, electro-mechanical, electrical, acoustical, optical, and ionization and radiation methods. Treatment ofthesubject isboth theoreticaland
practical, andinmany cases detailed results ofactual experimental work are quoted.
Geology and Sedimentology

55

ALLEN, J. R. L. A review of the origin and characteristics of recent alluvial sediments.

Special issue of Sedimentology Vol. 5 (1965) No. 2 (Sept.) pp. 89-191, bibliography
pp. 180-191.
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Geometrical, textural, structural and biological characteristics are related to the physiographic
occurrence andhydraulic geometry ofstreams andtothedynamics offlowingwater as controlling
sediment transport-deposition andstream morphological activities. Three-dimensional modelsare
presented asanaidtotheidentification ofancient alluvial sediments.
DOLAN, R.and J.MCCLOY.Selected bibliographyonbeachfeatures andrelatednearshore
processes.
Coastal Studies Institute, Louisiana State University, Baton Rouge (USA) 1964; VI,
59 pp., 1342 lit. refs.
Specific fields covered are: coastal andbeach morphology, measurement techniques, sediment properties andtransport, general wave theory, tides andtidal currents, storms andhurricanes, aeolian
processes, coastal engineering.
HOLMES, A.Principles ofphysical geology.
Nelson, London 1965; XV, 1288 pp., lit. refs. with each chapter.

Newrevisededitionofabookwhichfirst appearedin 1944. Newchaptersincludediscoveriesofrecent
years such asthedating ofearth history, salt domes, iceages andtheproblems they pose, marine
sedimentsand theoceanfloor, thecrustand uppermantleoftheearth,internal sourcesofenergyand
the earth'sexpansion,palaeo-magnetism ofrocksand continental drift.
JOHANSSON, c. E. Structural studies of sedimentary deposits. Orientation analyses,
literature digest and field investigations.
Geologiska Föreningens i Stockholm Förhandlingar 87(1965) pp. 3-61.Lund studies
in Geography, Ser. A. Physical Geography No. 32. 61pp., bibliography 93lit. refs.
Orientation ofpebbles andother particles, forming anisotropic apposition fabrics, isan important
keytointerprètethegenesisofsedimentary deposits.This studydiscussessomeorientation problems
from geneticand structural points ofview.Asfaraspossible,published geologicaldataare compared
withtheresultsofprocessstudies,fromfieldaswellaslaboratory investigations.
The publication forms part ofacomposite work onsediment structures.
KRUMBEIN, w. c. and F. A. GRAYBiLL.An introduction to statistical models in geology.

McGraw-Hill, New York etc. 1965 ;XI, 475pp.,lit. refs. witheach chapter.
Application ofprinciplesofstatistical analysisonaunivariate level,and introduction ofmultivariate
models inthelanguage ofmatrix algebra.
LEOPOLD. L.B.,M. G.WOLMAN and J. p. MILLER. Fluvialprocesses in geomorphology.

W. H. Freeman and Comp., San Francisco and London 1964;XIII, 522pp., lit. refs.
with each chapter.
Landform developmentunderprocessesassociatedwithrunningwater.Chaptersonclimateanddenudational processes, weathering, thedrainage basin asa geomorphic unit, water and sediments in
channels,channelform and process,hillslopecharacteristics andprocesses,geochronology, drainage
patternevolution,channelchangeswithtimeand evolution ofhillslopes.
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Accessionlist

PRECHTL.H.Geomorphologische Strukturen.
Tübinger Geographische Studien, Heft 17.Geographisches Institut der Universität
Tübingen 1965; 144 pp., bibliography 508 lit.refs.
An outline ofthemeaning ofgeomorphological structure andastructural analysis ofsuch phenomena,
aswavesinthe atmosphere and influids, sub-aquatic sand waves, meanders, etc.

Proceedings of the Federal Inter-Agency Sedimentation Conference 1963.
Agricultural Research Service, U.S. Dept. ofAgriculture, Washington 1965;IV, 933
pp., lit.refs. with each paper. Miscellaneous Publication No. 970.
Papers presented atthe Federal Inter-Agency Sedimentation Conference, heldatJackson, Mississippi,
U.S.A., onJanuary 28-February 1,1963. Subjects: Land erosion andcontrol; sediment in streams;
sedimentation inestuaries, harbours and coastal areas; sedimentation in reservoirs.

Hydrology

551.48/.49

Annotated bibliography on hydrology andsedimentation 1959-1962
(United States andCanada)
Compiled and edited under theauspices of the Subcommittees on Hydrologyand
Sedimentation, Inter-Agency Committee on Water Resources by c. E. BRADBERRY and
associates. Joint Hydrology-Sedimentation Bulletin No. 8.Washington 1964.XII,
323 pp.
APOLLOv, B.A.,G.p. KALININ and v. D.KOMAROv.Hydrological forecasting.

Translated from Russian. Israel Program forScientific Translations, Jerusalem 1964;
IX, 338 pp., bibliography pp. 326-337 (Russian literature).
A systematic account ofmethods ofhydrological forecasting. Much attention hasbeen given to the
analysis ofhydrological phenomena invarious physiographical zones andtothe application to forecasts of water andheat balances. The laws of flowof water in open channels andthose governing
groundwater flow arealso discussed.

Association Internationale d'Hydrologie ScientifiqueIInternational Association of
Scientific Hydrology. Symposium de BudapestISymposium ofBudapest 28Sept.-7 Oct.
1965.
Bassins représentatifs et expérimentaux!Representative and experimental areas.
Publication No. 66,2volumes,together 710pp., lit. refs. with most papers.
Contains 78papers.
DE WIEST, R.

j . M. Geohydrology.
John Wiley, New York, etc. 1965; XV, 366 pp., 53lit.refs.
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A quantitative study ofthelaws of groundwater movement as related to surface hydrology, with
practical applications.
Hydrotechnical research at the Technion.
Technion - Israel Institute of Technology, Haifa 1965; 82pp. stencilled, lit. refs. with
each paper.
Papers presented attheHydraulic Symposium held on26th May, 1965attheTechnion City, Haifa,
Israel, onthe following subjects:
Stability ofearthchannelsincohesivesoils;hydrologiemodelsfordirect surfacerunoff; optimalutilizationofanaquifer asanelementinawaterresourcessystem;experimental investigation ofthecoastal
aquifer project; reduction offriction inpipes;flowmeasuring devices- past and present.
VEN TE CHOW (ed.). Handbook of applied hydrology. A compendium of water resources
technology.
McGraw-Hill, NewYork etc. 1964; XIV,1418 pp.,bibliographies with each section.
The29sectionsofthishandbook, written by45experts,can beroughly dividedintofour groups.
Thefirstgroup dealswithcloselyrelated sciencesupon whichhydrology depends.
The second group covers various phases ofthe hydrologie cycleandphenomena, including rainfall,
snow, évapotranspiration, infiltration, etc.The third group isdevoted topractice andapplicationof
hydrology in various fields, while the fourth group is related to some socio-economic aspects of
hydrology.

Agro-Meteorology and Climatology

551.5:63

Guideto hydrometeorological practices.
World Meteorological Organization, Geneva 1965; Loose-leaf. W.M.O., No. 168.
T.P. 82.

PLATT, R. B. and J. F. GRIFFITHS. Environmental measurement and interpretation.

Reinhold Publ. Corp., New York 1964; XII, 235 pp., bibliography pp. 214-227.
The authors have gathered thewidely scattered information onconcepts, methods and instruments
dealing with micro-environmental analysis.
A reviewofthe methods ofmeasuring environmental variables andgivingthe principle ofoperation
and itsadvantages and disadvantages isincluded.
The appendices provide anextensive guide topublications, bibliographies, instruments, andinstrument manufacturers, along with a compendium ofuseful tables andgraphs ofenvironmental data.
viTKEViCH, v. i. Agricultural meteorology.
Translated from Russian. Israel Program for Scientific Translations, Jerusalem 1963;
320 pp.
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Studyofthephysical characteristics oftheenvironment ofthegrowingplantoranimal organisms;the
physical processes which take placeinthisenvironment andofexploiting and influencing these physical characteristics andprocessesinthe interest ofagriculture.

Plant Physiology

581.1

ECKARDT, F.E(ed.). Methodology of plant eco-physiohgy. Proceedings of the Montpellier Symposium.
Arid Zone Research XXV. UNESCO, Paris 1965; 531 pp., lit. refs. with each paper.
Fifty-eight papers,grouped under 3 headings:environmental factors; physiology ofplants considered
individually; physiology ofthe plant cover.
RUTEMA,p. E.An analysis of actual évapotranspiration.
Thesis Agricultural University Wageningen. Centre for Agricultural Publications and
Documentation, Wageningen 1965; 107pp., bibliography pp. 102-107.
An analysis ofthe main factors determining the actual évapotranspiration from cropsintheir interrelationships with each other.
SLAVIK,B.(ed.). Water stress inplants. Proceedings of a symposium held in Prague,
September 30-October 4, 1963.
Publishing House of the Czechoslovak Academy of Sciences, Prague 1965; 322 pp.
Thefirstpart oftheproceedings bringsnew opinions about theinfluence of soilmoisture stresson
water deficit in rootsaswellasinthe shoot parts, onroot pressure activity andonso-called negative
water transport.
The second part presents advances in ourknowledge of water stress in cell, tissue andplant with
respect tonewmethods (heavywater),newpoints ofview(colloid chemistry, physicsoftranspiration
steam), tocorrelations andenvironmental factors.
Thepapersofthethird part dealingwith theproblems ofwater stressand physiological activity bring
evidenceofthequantitativeinfluenceofwaterstressongrowthphotosynthesis,respiration,productivity
of transpiration, stomata movements, chlorophyll activity andother processes, often with respectto
ontogenetic development.
Thelast chapter contains papers dealingwiththeinfluence ofwater stressonwater balance aswellas
an attempt tofinda mathematical expression ofwater consumption asahydrological phenomenon.

TUIL, H .D.w . VAN. Organic salts inplants in relation to nutrition and growth.
Agricultural Research Reports N o . 657. Centre for Agricultural Publications and
Documentation, Wageningen 1965; 83pp.,bibliography 65lit. refs.
Investigations ontheaccumulation ofsaltionsinplants haveshown that apart ofthe inorganic ions
absorbed from the soil accumulates inthe form ofinorganic salts,andtheremainder intheformof
salts oftheorganic acids produced bythemetabolism. It hasbeen demonstrated that for optimal
growth asocalled 'normal organic-salt content' isrequired. Itsvalueappeared tobe characteristicof
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the plant species. Thepurpose of thepresent investigations istoapply this concept toa few plant
species, viz.:perennial ryegrass (LoliumperenneL.), sugar beet (Beta vulgaris L., ev. Polykuhn),
poplar (Populus canadensis) andbirch (Betulaverzucosa E.). All experiments wereperformed under
greenhouse conditions.
WIT, C. T. DE.Photosynthesis of leaf canopies.
Agricultural Research Reports No. 663. Centre for Agricultural Publications and
Documentation, Wageningen 1965; 57 pp., bibliography 37 lit. refs.
The photosynthesis rate ofaleaf canopy depends onthe reflection, the transmission andthephotosynthesis function ofthe leaves,the position ofthe leaves with respect tothe horizontal surfaceand
each other, theleaf area perunit soil area, theamount ofdiffuse anddirect light, theheight ofthe
sun and theresistance against the transfer ofcarbon dioxydefrom thebulk oftheairtothe canopy.
The development ofaprocedure tocalculate theeffect ofthese factors imposed mainly geometrical
problems, which weresolved insuch away that theactual calculating ofcanopy photosynthesiscan
beexecuted bymeansofacomputer. The solution wascarried ontothestagewherethe dailyphotosynthesis ofa canopy with known characteristics canbecomputed foranytime andplace onearth
from therelevant meteorological data.

Earthwork

624.13

OSTERLOH,H. Erdmassenberechnung.
Bauverlag, Wiesbaden und Berlin 1965; 51 pp.
Practical manual forcalculation ofearth works.

Hydraulic Engineering

626/627

DRONKERS,J. J. Tidal computations inrivers and coastal waters.
North Holland Publ. Comp., Amsterdam 1964; 518 pp., bibliography, 272 lit. refs.
Tidal computations in rivers andcoastal waters for usein theplanning andconstruction ofengineeringworksintidal waters.Inanintroductory chapter the author reviewsthedevelopment oftidal
theories anddiscusses thepurposes oftidal computations.
The remainder ofthe book isdivided into four sections, dealing with thegeneration oftides in the
oceanandharmonicanalysisofthetides;basichydrodynamicandhydraulictheories;variousmethods
of tidal computations inriversandestuaries; and practical applications ofsuch computations.
ERB, CHR.Die SickerStrömungen in Erdstaudämmen geringer Höhe.
Mitteilungen Institut für Wasserwirtschaft und Landwirtschaftlichen Wasserbau der
Techn. Hochschule Hannover, Heft 7, 1965; 126 pp., 29 lit. refs.
Details onseepage flow inearth dams oflower height.
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LELiAVSKY,s. Irrigation engineering: canalsand barrages.
Design textbooks in civil engineering Vol. I. Chapman and Hall, London 1965; IX,
297 pp.
Fromthecontents:1.planninganddesigningaperennialirrigation scheme.2. regulatorsandbarrages.

LELIAVSKY, s. Irrigation engineering:syphons, weirsand locks.

Design textbooks in civil engineering Vol. II. Chapman and Hall, London 1965; X,
296 pp.
Irrigation and drainage syphons; weirs and other irrigation works in canals; navigation locks.
LELIAVSKY, s. Design of damsfor percolation and erosion.

Design textbooks in civil engineering Vol. III. Chapman and Hall, London 1965; X,
285 pp.
Percolation of water as a structural designfactor; tail erosion.

LELIAVSKY, s. River and canal hydraulics.

Design textbooks incivilengineering Vol.IV. Chapman and Hall, London 1965;VIII,
228 pp.
Uniformflow;non-uniform flow ingeneral; backwater- curveanalysis.
Thepresentfour volumesof the Design textbooks in civil engineeringcontain an amended version
of the material, which was presented inthe author's earlier publication, 'Irrigation and hydraulic
design'. The complete series will consist of eight volumes.

MAMAK,w. River regulations.
Translation from the Polish. Published for the Department of the Interior and the
National Science Foundation. Washington D.C., on the order of Centralny Instytut
Informacji Naukowo-Technicznej i Ekonomicznej by Arkady, Warszawa 1964; 380
pp. OTS 61 - 31301.
Principal fundamentals of river regulation and mountain stream engineering; properties of rivers;
technical and economic design for river and stream regulation; fundamentals of designing river
regulation and stream improvement; regulation structures in rivers; particular cases of river regulation; mountain torrent regulation; flood control.

Proceedings seepage symposium
Phoenix, Arizona, February 19-21, 1963.
Agricultural Research Service, U.S. Dept. of Agriculture, Washington 1965; 180pp.,
lit. refs. with several papers. ARS 41-90.
Papers onmanyaspects ofseepage,and itsprevention, such ascanal liningsand sealingofreservoirs.
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Saline water conversion

628.165

Saline water conversionreportfor 1964.
U.S. Dept. of the Interior, Office of Saline Water, Washington 1964; XXVI, 279 pp.
Surveyofthe 1964desaltingoperations ofthe U.S.DepartmentoftheInterior.Theyear 1964marked
a turningpoint intheDepartment's approach tosalinewater conversion. Till that timea foundation
waslaid fordesalting technology byexploring the broad spectrum ofthefield and demonstratingthe
applicability ofvarious processes. Since 1964attention isturning toward more intensive engineering
development ofthosespecific processes best adapted tosatisfying identifiable water needs.

Water desalination in developing countries.
United Nations, New York 1964; VIII, 325pp., bibliography 27 lit. refs.
Thisstudycontains theresultsofasurvey,coveringaperiod uptotheendof1962,with 43reportson
thecountriesand territories surveyed.Three annexesareattached:atechnical descriptionoftheprincipal desalination processes; cost quotations relating todesalination equipment; condensed versions
of the questionnaires used inthesurvey.

Waste Water Treatment

628.3

LOUCKS,D.P.A probabilistic analysis of wastewater treatment systems.
Cornell University, Water Resources Center, Ithaca, N.Y. (U.S.A.) 1965;X, 148pp.,
bibliography, 82 lit. refs.
A probabilistic mathematical model hasbeen developed tofind, for any wastewatertreatment facility that releases treated effluent into a stream, theprobability distribution of minimum dissolved
oxygen concentrations inthereceiving stream during any consecutive-day period.

Agriculture (general)
Farmer's world.The Yearbook of Agriculture 1964.
U.S. Dept. of Agriculture, Washington 1964; XIV, 592 pp.
Thisyearbook informs onmanyaspectsofAmerica'sgrowingstakeinworld agricultureand explains
howitaffects andisaffected byagricultural,naturalandpoliticaldevelopmentsintherestoftheworld.
Sections areincluded onproduction, marketing, world trade, etc.
KRAAUENGA, D. A. (ed.). Proceedings of the Congress Agricultural Research in the
Guianas,Paramaribo 1963.
Landbouwproefstation in Suriname, Paramaribo 1965. Bulletinno. 82.XVIII,420pp.
Contains 38papers delivered atthecongress.
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PETERSON, R. F. Wheat. Botany, cultivation and utilization.
Leonard Hill, L o n d o n ; Interscience Publishers, New York 1965; XXIV, 422 pp.,
bibliography pp. 372-380.
A broad outline of wheat in its main aspects on a world basis.
Soil Science

631.4

ANDREAE,B. Die Bodenfruchtbarkeit in den Tropen.
Verlag Paul Parey, H a m b u r g und Berlin 1965; 124pp., lit. refs. with each chapter.
Problems of soil fertility in the tropics.
An attempt to find ways and means of countering the destruction of soil fertility. The well-known
methods for thepreservation of soilfertility in the temperate zoneare examined witha view to their
adaption in the tropical developing countries.
ASTAPOV, S. v. Ameliorative pedology (laboratory manual)
Translated from Russian. Israel Program for Scientific Translations, Jerusalem 1964;
VIII, 272 pp., bibliography 51 lit. refs.
The most important methods of assessing the hydrological, physical and chemical properties of soils
from the ameliorative point of view and application for ameliorative diagnoses.
BEAR, F. E. Soils in relation to crop growth.
Reinhold Publ. Corp., New Y o r k ; Chapman and Hall, London 1965; 297 p p .
Thisbookbeginswiththeoriginandclassification ofsoils.Fromthereitproceedstothechemicaland
physical properties and the biological processes of soil. Next, it considers the nutritive and environmental needs ofplants.The mineral resources of soilaregivenparticular attention. The same applies
to the testing of soils and fertilizers, both chemical and organic.
BERG, L. s. Loess as a product of weathering and soil formation.
Translated from Russian. Israel Program for Scientific Translations, Jerusalem 1964;
207 pp., bibliography pp. 145-184, 555 lit. refs., mostly Russian literature.
A translation from: 'Climate and life', selected works of L. S.Berg Vol. 3.It expounds the author's
theory concerning the soil- (i.e. edaphic) or alluvial origin of loess. Other papers in this book are:
'Pre-quarternary loess' and 'Studies ofgeneral geography inthe Chernigov Province'.
FIEDLER, H. J. Die Untersuchung der Böden.
Vol. 1: Die Bodenbeurteilung im Gelände. Die Untersuchung der physikalischen
Bodeneigenschaften im Laboratorium. 1964; XI, 235 pp., bibliography p p . 227-230.
Vol. 2: Die Untersuchung der chemischen Bodeneigenschaften im Laboratorium. Die
Ermittlung der mineralogischen Zusammensetzung. 1965; XI, 256 pp., bibliography
pp. 249-252.
Verlag Theodor Steinkopff, Dresden und Leipzig.
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Vol. 1 : analysis of soils in the field, and soil-physical investigation methods in the laboratory.
Vol. 2: the laboratory research of the chemical properties and the mineralogical composition of
soils used in agriculture and forestry.
HAAN, F. A. M. DE. The interaction of certain inorganic anions with clays and soils.
Thesis Agricultural University Wageningen. Centre for Agricultural Publications and
Documentation, Wageningen 1965; 167 pp., bibliography pp. 147-152. Also published a s : Agricultural Research Report N o . 655.
This study formed part of a program of fundamental research on theadsorbtion characteristics o
clays and soils by the Laboratory of Soils and Fertilizers of the State Agricultural University in
Wageningen.
HALLSWORTH, E. G. and D. v. CRAWFORD (ed.). Experimental pedology.
Proceedings of the Eleventh Easter School in Agricultural Science, University of
Nottingham, 1964. Butterworths, London 1965; XI, 414 pp.
Papers presented at this conference, treating among others thefollowing subjects:Geochemistry and
weathering of soil minerals; redistribution of inorganic substances; biological aspects of soil formation; pedogenetic studies; demonstrations.
Handbook for the classification of irrigated land in the Prairie Provinces.
Prepared by Committee of the Canada Department of Agriculture. Prairie F a r m
Rehabilitation Administration, Regina, Saskatchewan (Canada) 1964; 91 pp., 30 figs,
and graphs, tables, maps.
Factors in land classification; classification procedures.
LAUDELOUT, H. Dynamics of tropical soils in relation to their fallowing
FAO, (Rome) without year; 111 pp., 271 lit. refs.

techniques.

Effect of temperature on the organic matter content of tropical soils. Mineral immobilization by
fallows and crops.Biology of tropical soils.Influence of forest and grass fallow on soil properties.

MENGE, F. Untersuchungen über das Gefüge und die Wasserbindungsintensität
einiger
Anmoor- und Moorböden.
Thesis Landwirtschaftliche Hochschule Hohenheim (West-Germany) 1965; 126 pp.,
bibliography 50 lit. refs.
Research on structure and water holding capacity of somehalf bog soils and peat soils in Southern
Germany with detailed descriptions of 9 profiles.
Methods of soil analysis.
Edited by c. A. BLACK and others. American Society of Agronomy, Madison 1965.
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Vol. 1 : Physical and mineralogicalproperties, includingstatistics of measurement and
sampling. LXII, 770 pp.
Vol. 2: Chemical and microbiologicalproperties, pp. 771-1572.
Contains 113chapters, each written byspecialists. Lit.refs. with each chapter.
NIKOL'SKII, N.N.Practical soil science. Aidfor practical work.

Translated from Russian. Israel Program for Scientific Translations, Jerusalem 1963;
V, 240 pp., bibliography pp. 237-240 (Russian literature).
A guide forpractical studies, describing basic investigations accepted forthedetermination ofmorphologicalcharacteristics physicalandchemicalproperties andchemical composition of soils anda
number ofnew methods recently introduced andrecognized bysoil scientists. Detailed instructions
are provided forgeneral soil mapping andalso afieldmethod forcompiling soilmaps.
RAYCHAUDHURi,s. p. and others. Soils of India.
Indian Council of Agricultural Research, New Delhi 1963; X, 496 pp., bibliography
pp. 475-481.
Thedata collected include information ongeology,climate,vegetation and soils:their fertility, structure, profiles, physical and chemical properties, classification, soil types, reclamation, etc. Soil
surveys conducted invarious parts ofthe country are also discussed atlength with respect to their
bearing onagricultural development.
Reports of Hungariansoil scientists to the VIII. International Congressof Soil Science.
Agrokémia es Talajtan Vol. 13 (1964) Supplementum, 272 pp.
Seven sections: Soil physics; soil chemistry; soil biology; soil fertility and plant nutrition; soil
genesis,classification andcartography; soil technology; soil mineralogy.
SHUL'GIN, A. M.The temperature regime of soils.

Translated from Russian. Israel Program for Scientific Translations, Jerusalem 1965;
VI, 218pp., bibliography pp. 199-216 (mostly Russian literature)
Thismonograph systematizes thedata pertainingtothetemperatureregimeofsoils,considered asan
essential aspect ofsoil climate. Itexamines theinfluence of several environmental factors upon soil
temperature, andtheinfluence ofthelatter onagricultural crops. Included isastudy ofpeculiarities
in the annual course ofsoil temperatures within thevarious zones,andanexamination ofways and
means ofregulating thesoil temperature according toseasons,foragricultural purposes.
TYURIN,i. v. and others (ed.). Soil survey. A guide to field investigations andmapping
of soils.
Translated from Russian. Israel Program for Scientific Translations, Jerusalem 1965;
356 pp., bibliographies of Russian literature.
A discussion ofthe principles andworking techniques ofsoil mapping, intended fora wide readership. Theoretical and practical aspects ofsoil survey and itsapplicationsinvarious branches ofagri57

culture andforestry, theprinciples, methods andtechniques ofcartography (including aerial photography) and describes laboratory andoffice evaluation andprocessing of thematerial, theroleof
pedological survey inirrigation, melioration anddrainage ofthe soil, and onechapter is devotedto
the utilization ofpedological maps intheplanning ofwork schedules inagro-industrial plants.
Land Development and Land Improvement

631.6

Bericht über die Verbesserung der Agrarstruktur in der Bundesrepublik Deutschland
1964-65.
Bundesminister für Ernährung, Landwirtschaft und Forsten, Bonn 1965; 211 pp.,
2 separate maps.
Survey ofagrarian reconstructions inWest-Germany.
A general survey ofthewhole Federal Republic ofWest-Germany, followed byreports from thedifferent 'Länder'.
LEVEN, j . A. VAN 'T(ed.).Report onthe Seminar on waterloggingin relation toirrigation

and salinity problems. Lahore, Pakistan, 16-28 November 1964. FAO, Rome 1965.
Expanded Program of Technical Assistance Report No. 1932. 190 pp., 5 separate
maps.
Reports oftheparticipating countries: WestPakistan, Afghanistan, Jordan,Kuwait, Libya, Somalia
and Syria; discussion proceedings onwaterlogging andsalinity, water requirements of crops, irrigation methods, salt balance, optimum level ofwater table anddrainage methods; andpapersby
consultantsfrom U.S.A. and theNetherlands ondrainage, salinitycontrol, reclamation ofsaline and
alkali soils,waterlogging and water balance, and theutilization offlood plains.
WOHLRAB, B. Auswirkungen wasser- und bergbaulicher Eingriffe auf die Landeskultur.
Untersuchungenzu ihrer Klärung undfür ihren Ausgleich.
Landesausschuss für landwirtschaftliche Forschung, Erziehung und Wirtschaftsberatung beim Ministerium für Ernährung, Landwirtschaft und Forsten des Landes
Nordrhein-Westfalen, (Düsseldorf) 1965; 200 pp., 373 lit. refs. Forschung und Beratung Reihe C, Heft 9.
A survey ofmany aspects ofland andwater development and landimprovement, especiallyinGermany. Deals with management ofsurface andgroundwater and with mining; research and measurement pertaining to hydrology, geomorphology, soil properties, agricultural climatology andvegetation.Examplesofpracticalapplication dealingwithgroundwater supplyforabigcityand theother
with land development measures ina mining area.
Drainage

631.62

DNis,J.and J. DVORAK (ed.).Hydrological andtechnicalproblems of landdrainage.
Czechoslovak Scientific and Technical Society, Agriculture and Forestry Section,
Prague 1965; 453 pp.
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Proceedings ofan international symposiumheldin Pragueon 7thto12thOctober, 1965. 31 papersare
included.Subjects ofstudy:rate ofrunoff and dischargeinlanddrainageprojects;depthsand spacing
of laterals;technology ofunder-drainage.
SOMEREN, c. L. VAN. The use ofplastic drainagepipes in the Netherlands.

Cultuurtechnische Dienst, Utrecht 1965. Mededelingen No. 62. 31 pp. stencilled, 9
lit. refs.
General survey ofplastic drainage, intheNetherlands: the materialswhich areavailable, theresults
of research carried out,andremaining problems.
WEAVER, M. M.History of tile drainage. (In America prior to 1900)

Published and distributed by the author M. M. Weaver, Waterloo, N.Y. (U.S.A.)
1964; 343 pp., bibliography pp. 325-329.
Historical survey oftile drainage intheU.S.A.
Irrigation

631.67

FIREMAN, M. and Y. KRAUS. Salinity control in irrigated agriculture. Principles and
applications.
Tahal Water Planning for Israel Ltd.,Tel Aviv 1965;46 pp.,appendix. P . N . 453.
Basicconceptsofsalinityand their application tothesolution offieldproblems. Mostofthematerial
included isbasiedonresearchfindingsand practical experienceacquired byinstitutesand individuals
in theWestern United States.
LAVERTON, s. Irrigation. Its profitable usefor agricultural and horticultural crops.
Oxford University Press, London 1964; VIII, 166 pp., bibliography pp. 150-162.
This book isdealing with sprinkler irrigation inBritain.Itincludesalso frost protection by sprinkler
irrigation andliquid manure irrigation.
RUTTAN,v. w. Theeconomic demandfor irrigatedacreage.New methodology andsome
preliminary projections 1954-1980.
Published for Resources for the Future by The Johns Hopkins Press, Baltimore 1965;
XI, 139 pp.
The author develops a method ofestimating the relative profitability ofpublic andprivate investment inirrigation development. Survey ofthe changingrole ofagricultural land, including irrigated
land, in thegrowth of agricultural output in theUnited States. Adetailed exposition of elasticity
models isprovided, andthese modelsarethen used toproject demand forirrigated acreage in1980.
WITTIG, H. G. Untersuchungen überdieAnwendung undAuswirkung der Bewässerung im
nördlichen Mittelmeerraum.
Thesis Christian-Albrechts University, Kiel 1965; 122 pp., bibliography 65 lit. refs.
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Survey andcomparison ofirrigation systems inthenorthern Mediterranean area: Spain, Southern
Italy, Greece andTurkey.
Physical Planning

711

BOS, H.C.Spatial dispersion of economic activity.
Rotterdam University Press, Rotterdam 1965; IX, 99 pp., bibliography 17lit. refs.
Someofthepracticalproblems underlying thistheoretical and mathematical studyare: concentration
of industries andpopulation inafewlarge centres orspreading them over a large number ofsmall
centres.
Thelocation,accordingtotype,ofindustriesand thespreadingofindustrialcentresoverthecountry.
The author explores several aspects ofthese problems.
FRIEDMAN, J. and w. ALONSO (ed.). Regional development andplanning. A reader.

Massachusetts Institute of Technology Press, Cambridge (U.S.A.), 1964; XVII, 722
pp., bibliography 184 lit. refs.
The volume considers the basic question of national policy for regional economic development.
Papersbydifferent authorsdealingwithtopicssuchas: location theory,theory ofspatialorganization,
therole ofresources and migration inregional development, theroleofthe cityinregional development,problems ofperipheral rural areas,theconcept ofplanningregions,objectives and measuresof
regionaldevelopment, regionalinvestment criteria,and institutional aspectsofregional development
planning.
SCHMITTER, E.p. Die ländliche Gemeinde.Planung und Gestaltung.
Bayerischer Landwirtschaftsverlag, München, etc. 1965; 243 pp., 26 lit. refs.
Planning andrenovation ofrural communities, especially inGermany.
Geography
HOUSTON, J. M.The western Mediterranean world. An introduction to its regional landscapes.
Longmans, Green and Co, London 1964; XXXII, 800pp., bibliography pp. 724-793.

The study oflandscape isthebasic view ofthis geographical survey. Inpart Ithe western Mediterranean world isdiscussedingeneral terms,beginningwith theclimaticsceneand proceedingtostructureand landforms, theecological cover,and thesignificance ofmanasmeasurableintermsofpopulation andtypes ofsettlement. Parts IItoV deal indetail with the Iberian peninsula, Italy, theperipheral lands ofthe Northern Mediterranean andtheislands,andNorth-West Africa (the Maghreb).
Länderberichte Aethiopien 1965.
Allgemeine Statistik des Auslandes. Statistisches Bundesamt, Wiesbaden. W. Kohlhammer Verlag, Stuttgart und Mainz 1965; 92 pp., maps.
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Länderberichte Tansania 1965.
Allgemeine Statistik des Auslandes. Statistisches Bundesamt, Wiesbaden. W. Kohlhammer Verlag, Stuttgart und Mainz 1965; 112pp., maps.
The first part of the two above mentioned publications gives geographical descriptions of the relevant
countries. The second part contains statistics on many subjects.
SIMPSON, E.s. (ed.). Agricultural geography, I.G.U.

Symposium.
Dept. of Geography, University of Liverpool, 1965; 76 pp.

A report on the proceedings of the Agricultural Geography Symposium held in Liverpool and Nottingham in July 1964,as part of the programme of the 20th International Geographical Congress. The
volume contains 8papers. A report by F. A. BARNES on the discussion of the proposed commission on
the typology or classification of agriculture has been added to this volume.

61
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PUBLICATIONS
No.
3/F JACOBY, ERICH H. Remembrement en Europe, 1959, 152 pp., 16 figs, and2sep.
m a p s ; $ 2.50
3/D JACOBY, ERICH H. Flurbereinigung in Europa, 1961,157 pp., 16 figs., a n d2sep.
maps; 5 2.50
6 Apriority scheme for Dutch land consolidation projects, 1960,84pp.,16 figs. (incl.
9 coloured maps); $ 1.50
7 An assessment of investments in land reclamation from thepoint of view ofthe
national economy, 1960,65pp.,7photographs, 2coloured m a p s ; $ 1.50
8 HELLINGA, PROF. F. Local administration of water control inanumber of European
countries, 1960,46p p . ; $1.00
9 KAMPS, DR. L.F. Mud distribution and land reclamation in the eastern Wadden
Shallows, 1963,91 pp.,46 figs.; »1.40
10 VINK, DR.A.P.A. Planning of soil surveys in land development, 1963,55 pp.,
7 figs., 3photographs; $ 1.50
11

DIELEMAN, P. J., J. H. BOUMANS, W. C. HULSBOS, H. L. J. LINDENBERGH, P . M. VAN

DER SLUIS. Reclamation of salt affected soils inIraq. Soil hydrological and agricultural studies, 1963,175pp.,43 figs.; $ 3.00
12 EDELMAN, PROF. DR.c . H. Applications of soil survey in land development in
Europe. With special reference to experiences in the Netherlands, 1963,43 p p . ,
9 figs.; $ 1 . 0 0
13

PONS, PROF. DR. L.J. a n d DR. I. S. ZONNEVELD. Soil ripening and soil

1965, 128pp., 13 figs., 20photographs; S4.00
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