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“These resolutions..... firmly established the legitimacy of our
rights, supporied the sanctify of our soil”

HE Amin Gemayel, President of Lebanon
before the Security Council, October, 1982

“All that we have been and all that we are and all that we are
ever likely to be — from the humblest toiler to the greatest
spiritual leader — we owe to the soil”’

Kermit C. Berger
in Sun, Soil and Survival (1972)
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ABSTRACT

Soil erosion is, today, the major environmental problem facing
mankind and one which has profound implications for man's food supply.
While generally acknowledged to be of increasing significance in the
Middle East, the magnitude of this insidious “silent earthquake” is largely
unrecognized by society and its leaders. This publication is an attempt to
redress this unfortunate situation. [t involves: an overview of the soil ero-
sion-conservation problem, including the reasons and means for conserva-
tion, together with a list of common obstacles to such endeavors; an
histarical review of the subject in the Middle East region and Lebanon in
particular; a review of the erosion-related studies that have been conducted
at the American University of Beirut — mainly at its field station in the
Beka'a valley i.e. the Agricultural Research and Education Center; miscel-
laneous land use-related studies in Lebanon; a review of Lebanon's
Green Plan, within whose mandate the task of soil conservation and land
development falls; a brief description of international programs and policies
in land use and management, and, finally, the presentation of some perti-
nent conclusions and some thoughts or recommendations for future action
in this vital area of national concern. The urgency for action by both public
and private sectors in stressed in order that this generation may pass on the
land of Lebanon to the next generation, in a better-not a worse-condition.
Making people aware is the first step in this direction.

e



To

INTRODUCTION

The land resources of this earth are closely related to agricultural,
and hence food, production. A deterioration in these vital resources
constitutes an ominous threat to man’s survival. Land deterioration or
degradation can be defined as loss of productivity, quantitively or qualita-
tively, through various processes such as erosion by wind and water,
salinization, waterlogging, nutrient depletion, soil structural deterioration,
and pollution (Dudal, 1981).

While only rough estimates are available regarding the extent of soil
loss globally, they are, nevertheless, astounding and profoundly disturbing
in their implications. Total historic soil loss has been put at 2 billion
hectares; the present arable area of the world being about 1.5 billion
hectares. Currently, yearly estimates of soil loss have been put at 5-7
million hectares (Kovda, 1977). The consequences of such mindless des-
truction are obvious. The problem supersedes political boundaries;
though much is written about erosion in the U.S., it also manifests itself
with detrimental consequences in the U.SS.R. (Tregulov, 1981) and in
China (Deqi et al,, 1981) as well, The implications of massive and indis-
criminate deforestation of the Himalayas in promoting erosion on an
unprecendented scale, and its effect on dislocating and impoverishing
rural communities, have recently jarred the public consciousness in India
through the popular press (see Nlustrated Weekly of India, March 14,
1982).

This issue, in all its complexity, has to be given the utmost priority
by our planners and policy-makers at national, regional and global levels,
Conservation, in its broadest sense of responsible and intelligent use of
land and water resources, i the strategy to combar such destruction. The
movement has to fight for preservation of agricultural land for agricultural
use. In many countries, development involves the permanent burying
of land under concrete and asphalt — often the best land. This pheno-
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menon i particularly alarming for Lebanon whose supply of prime
agricultural land is small by comparison with its total land area and its
population. Whether lost or degraded through erosion or covered with
concrete, the consequences for food production are the same — the sol as
a source of production no longer exists. Soil does not reproduce itself
within our time framework, unlike man, who is at the opposite side of
the food supply - demand equation.

As we lock into history we find that balancing this equation has
been a majer, if not the only, precceupation of man. Though the terraces
of the old world i.e. Phoenicia, Yemen, and Peru, stand as mute evidence
of historical concerns about erosion, conservation as an organized move-
ment essentially emerged in the U.S. in the mid thirties in response to the
“Dust Bowl” (Stallings, 1957). From its modest beginnings, conservation
rapidly gained momentum, taking its place in soil science as a separate
discipline and gaining a foothald in agricultural college curricula in the
U.S. and elsewhere. Conservation as a concept has intruded ypon, and
become firmly embedded in socity’s collective conscience. Conservation is
now a major consideration for “farmers, agriculturalists, planners and
indeed politicians. Regrettably, however. the seed of conservation has not
germinated and flourished in many countries of the world: countries
which, ironically. have the greatest threat ro land degradation and, at the
same time, burgeoning populations generaling increased food demand

As the last two decades saw the ushering i of the era of the
“global village™, the plight of the less fortunate in the Third World cannot
escape the attention of those who are betteroff elsewhere. The obligation

to redress the inequalities in the human condition globally is both moral
and expedient.

The concern for soil conservation was given considerable impetus
when it found common ground, as it were, and coalesced with the broad-
¢r “environmental” movement. This ¢oncern was evidenced by the num-
ber of international conferences i.e. UN Conference on the Environment
in Stockholm, 1972: the national conference on Soil Erosion: Prediction
and Corntrol at Purdue University, 1976; UN Conference on Desertifica-

tion in Nairobi, 1977; and the International Conference on Soil Conserva-
tion in Silsoe, Bedford, UK., 1980.

The plethora of publications emanating from the Food and Agricul-
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ture Organization of the UN further underscores this international ;:cmci
cern. These dealt with soil erosion assessment (19.74,. 1977, 1979), ;nd
degradation (1971), land evaluation (1976a); guidelines for waterst'e

management (1977b), hydrological techniqmlas f.or upstream conservadzo‘n
(1976b), and conservation in arid and semi-add zones Fl9?’6c) an u;
developing countries (1977¢). Though not com.plete, t.l-us list serves art
an example of the fund of technical information .avzulable to suppo

conservation programs especially in developing countries.

Various texts, too, have made a significant impact in inculcating t}.le
principles of soil comservation in the minds of those who are to work in
the field. That of Stallings (1957) has a special a.nd tume-honored pl;.cl:e
among the many available. Others worthy of note include Hudson (19hj g
with its engineering slant and, more recently, Troeh et aI.. (1980.) W ;:
focuses on a broad spectrum of conservation issues, making special refe-
rence to the arid and semi-arid regions.

Notwithstanding these sources, soil degradation on a g!oble scale
continues largely unabated The situation in the Mid‘dle Ea.st .reglon. - a
food deficit area — is particularly acute. This publicanon.commdes wnh a
recent UN report — March '82 — which cited soil eresion as the ma;ur
cause of a fall in living standards in many parts of 1he. world, including
Africa and the Middle East. Even in the U.S., the revelation that currently
about S tons of topsoll is washed away for each acre of cropped fand each
year has shocked farmers from a state of complacency.

This rather gloomy picture raises serious questions regarding the
effectiveness of technology transfer in the area of soil and water conserva.
tion. Hudson (1981) conctuded that although there afe gaps in ;'mﬂ:sent-dagil
technology, the major constraint to the imptemen{anon of erosxc.m cos;r\o
is due 10 factors of a social, economic and political nam{'e. This pL.l maci
tion is an attempt to tackle the problem of degradation of Sf)lll _an
environment at the awareness level. [t represenis o .piea‘ro politicians,
planners, and farmers and all whose destinies are tied, in onelm‘zy or
another, to the land of the Middle East to act qut'ck.{v beforg it is r.ao
late. In order to achieve this lofty goal, the principles. mvol\'"ed in erosion
are defined, the historical significance of the subject is outlined, relevant
erosion-conservation studies are interpreted in action terms, and som'e
thoughts are presented in order to stimulate action by those who owe it
to posterity, and who are in a position, to do so.
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. ‘Though not hailed as a panacea or remedy for the obvious deficien-
cies in land use management in the region, the author hopes that thrjls
pub.hcation will catalyze a greater degree of public awareness of such
e.nvu'onmental issues. Unless this awareness exists at local level rogram
imposed by the Government are likely to fall. We, the present "g:;rein‘ 5
are only custodians — not owners of the land We must account Jor O"”’
Stewardship to future generations. Will our legacy be a silent b it
‘tire.c]ess landscape and polluted waters — fulfilling the dire prf:dictiorismlfl
Silent Spring"? Or will the Lebanon of the future be a land of bounfy

zlmd‘ Testored beauty? We all can do our share, either collectively or as
individuals, 1o influence this choice.

14

OVERVIEW OF SOIL EROSION

As a prerequisite for the general reader, it is important in a review
of specific soil erosion and conservation studies, to present sufficient
background information so that the findings can be meaningfully inter-
preted and placed in a proper context. As with all studies of this kind,
the justification for such an undertaking by individuals or society has to
be made. In addition, in this instance, a synopsis is presented of soil and
water conservation techniques as well as obstacles to the implemen-
tation of these techniques. Both aspects have to be considered in any goal
an action-oriented program.

Rationale for Conservation

Soil s man’s vital resource for the production of food, fiber and the
necessities of life. Its. rate of formation from rock or geological materials
is so slow that it can be considered nonrenewable resource. Soil erosion
results in removal or depletion of this thin mantle of material on the
earth’s crust. While matter as such cannot be destroyed, the soil a5 a
medium for plant growth can. It is translocated from the farmer's field,
where it is useful, to sites of deposition, where it is useless and frequently
narmful, Jt has implications therefore for the farmer and society & a
whole.

The process of erosion, either by wind or water, is selective; the
finer and nutrient-rich clay particles and organic matter are removed first,
leaving behind a soil which is not only poorer in fertility but also de-
graded physically and biologically. Erosion can, for a long time, go
unnoticed when soil is removed uniformly and in thin layers. The ulti-
mate effect is not always obvious until a substantial depth of soil has
been removed and the fertility and productivity has declined. How-
ever, more frequently, erosion is intermittent; most of the soil loss may
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UnCOmlTlOn. Undel’ suCh <ircumstance €as
g sta 3 it s Y 18 e the entire soil
tov ua-].lz
be”lg hashed a vay.

:}:om;n. Invariably, such activities by man leaye the soil more exposed to
. . . . .
etaching action of raindrop impact and the transporting action of

runoff water and wind. Rills )
. - , gullies, and .
tions of this phenomenon. sand dunes are all manifesta-

;ro;;ian?.#he shortfall in sojl fertility, accentuated through nutrient loss
y_ 0sion, has to be made by commercia] fertilizers, the added costs of

. A more recerl:t Spectrum of concerns has been in the area of the
vironment. Nutrients removed from agricultural land — principally

soil may fill up reservoirs, thus reducing capacity for water storage and
the generation of electrical power. Siltation of harbours, damage to
watercourses, and destruction of fisheries are just a few of the other
effects of erosion by water. Air pollution by dust, with its adverse effects
on human health, is another consequence of erosion. Soil conservation,
which involves using the soil while maintaining its productive capacity,
1 the obvious antidote to these prablems.

Conservation Techniques

In any land management program, it is imperative to appreciate
those soil properties which are basic to soil and water conservation as

described by Troeh et ol (1980).

“Soil topography includes the gradient, length, shape, and aspect
{direction) of slopes. These features control the concentration or dispersion
of erosive forces such as runoff water and wind. Topography also influences
the practicality of erosion control practices such as contouring, strip
cropping, and terracing. These practices may be very helpful on long,
smooth slopes but impractical on rolling topography with short, steep

slopes.

Soil depth, the nature and thickness of the soil horizons, and the
underlying rock material greatly affect the rate of soil formation and the
tolerable rate of erosion. The erosion tolerance is much lower for shaliow
soils over hard bedrock than it is for deep soils underlain by unconsoli-
dated material such as loess. Subsoils with high clay contents or other un-
favorable properties also need to be covered with topsoil to support plant
growth. Deep soil is favorable for water storage and plant growth. Where
the soil is shallow, it may be impossible to smooth the land for drainage
and irrigation or to move soil for building terraces and ponds.

Sail permeability and the rate of rainfall or irrigation determine how
much water will run off and cause erosion Conditions that most com-
monly limit soil permeability are 2 soil surface puddled by raindrops or
traffic, plowsoles or other highly compacted layers, heavy subsoils with
only small pores for water passages, frozen soil, and bedrock or cemented
layers. The closer a restrictive layer is to the soil surface, the less water is
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required to saturate the soil above it and cause runoff to begin, Soil
permeability also influences the functioning of subsurface drainage sys-
tems and of septic tank drain fields.

Soil texture and structure both influence soif permeability and
erodibility. The elay in a soil helps it cohere either into a solid mass or
into structural units with pore space between them. Individual clay
particles are difficult to detach from a soil but can easily be moved Jong
distances after they are detached. Sand particles are casily detached from
sandy soils, but a high velocity of water is required to move them very
far. Silty soils are often the most erodible by water, because the silt
particles are too large to stick together well and are smali enough, how-
ever, 1o resist detachment by wind unless they are knocked loose by
something else, such as moving sand particles.

Soil fertility is important to soil conservation because plant growth
helps protect the soil The more vigorous growth produced on a fertile
soil provides better protection and is less likely to leave bare spots vul-

nerable to erosion. Fertilizers are therefore important for soil conserva-
tion,”

These properties can be presented in soif maps which serve as a
basis for subsequent decisions dealing with either general principles of

land use or specific vegetative or mechanical practices. Again, following
Troeh ef al (1980):

“Land Use and Management

One of the first considerations of a soil conservationist is the use of
land within its capabilities. Some land is suited for intensive cropping —
especially where the soil is deep, level, fertile, and well drained and has
favorable texture and structure. Other land is so steep, shallow, stony, or
otherwise limited that it is suitable only for wildlife, recreation, or other
uses that cause no erosian. Many gradations exist between these two
extremes. Most land is suitable for some uses but unsuitable for others.

Land use can be broadly classified into cropland, pastureland,
woodland, wildlife and recreational land, and miscellaneous use. Each
broad class can be subdivided several times, For example, ¢ropland in-

cludes tand used for cultivated row crops, small grain crops, and hay
crops. The soil exposure to erosive forces decljn.es from row cr.ops tz
small grain crops to hay crops because of diffe.nng growth ha!nlts an
management techniques. The exposure to erosive forces connnufas -ro
decline from cropland to pasture and woodland and then to w:{d[rfe
jand These latter uses are therefore considered to be of progressively
lower intensity.

Management can alter the effect of a single type of land use on a
wide range of erosive tendencies. Row crops, for example, car! be grown
in wide or narrow rows that may or may not follow contour lines. ji‘here
may not be a lengthy exposure to the elements between th.e harvesting of
one crop and the protective growth of the next. The soil mfiy or r.nz;y
not be protected by crop residues or by special cover crops du'nng periods
when the main crop is not on the land. Each of these .vanables has a
considerable effect on the amount of erosion that is likely to occur.

Variations also occur with other types of land use. Pasture, for _
example, may have grasses and legumes that were specially selected to
provide ground cover and forage, or it may have wl‘lat.cver happens ;o
grow. The number of livestock per hectare may be Limited to w.hat t e
pasture can readily support, or it may be so large that overgrazing kjll‘s
part of the vegetation. Both extremes may occur in the same pasture if
the livestock are permitted to spend too much time in <-)ne‘ area. Also,
both soil and vegetation may be damaged by trampling if livestock are
allowed to graze when the soil is too wet.

Vegetative and Mechanical Practices

Conservation techniques are often divided into vegetati've and
mechanical practices. There is no good reason for always favoring 3ne
type over the other; both include a wide vam?ty of met.hﬂds' of prote‘celsni
soil against erosive forces. The best approach m.many situations requir
combination of vegetative and mechanical practices.

Vegetative practic_es include techniques that pr(‘)vide densef vege‘ta-
tive cover for a larger percentage of the time. Chanfgmg to .Iess intensive
land use is usually a very effective means of reducing erosion. The pro-
blem with less intensive land use is that it usually is less profitable. A
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compromise using a series of different crops with some providing more
income and some giving more soil protection is known as a crop rotation.

Crops grown for the sole purpose of protecting soil between other crops
are known as cover crops,

Choices of land use, Crop rotations, and cover crops are all vegeta.
tive means of erosion control. They need to be accompanied by good
management techniques that help each crop grow well. Good seed planted
at the right time in a proper seedbed helps get the crop off to a good
start. Adequate fertilizer and lime where needed promote vigorous
growth. Narrow row spacing allows a row Crop to provide better spil

tover sconer. These management techniques generally improve both
yield and erosion control.

Placement of special vegetation in critical places also is important,
Grassed waterways can prevent the formation of gullies. Windbreaks can
direct the wind stream away from erodible land. Various forms of strip
cropping reduce water erosion, wind erosion, and poliution. Appropriate
plantings in odd corners, steep slopes, or other problem areas provide
food and cover for wildlife as well as erosion control, Special plantings
are needed also for disturbed areas such as roadbanks and mine spoils,

Vegetative methods can fimir erasion to geologic rates. Grasses,
trees, and other plants are nature’s tools for controlling erosion; the rate
of erosion that native vegetation allows defines the geologic rate for a
particular setting. Though geologic rates are usually quite slow, they
occasionally are as sudden and rapid as a landslide. Sometimes the rate of
erosion should be reduced below the geologic rate by providing, more
than the natural amount of protection. More often, some increase above
the geologic rate is allowable,

Mechanical methods broaden the choice of vegetation and dlow 4
higherincome crap to be grown even though the crop provides less soil
protection. Contour tillage, for example, can often reduce erosion to half
that resulting from random orientation to the slope. Leaving most of the
crop residues on the soil surface by reducing the amount of tillage

%% \-' A G/;e ges erosion markediy, Further reductions can be achieved by building

€ system to prevent eroded soil from leaving the field. Soil move-
Y occur between terraces, but the soil is deposited in terrace
rather than being allowed to pollute a stream, Of course, the

20

i intenance.
channels must be cleaned periodically as a part of terrace mainten

her
Various structures made of concrete, wood, metal,. or sor::; cf)ltow
sturdy materal are used to control erosion by controlling l:ra;l eleva.
¢ . :
iti i ter must be dropped from a highe
Critical points occur where wa m & Mgher eleva
i il may be protected by con I
tion to a lower one. The so ering the waer
ipeli flume or chute, or over a P
through a pipeline, down a : e
Pilinlgli riprap, or other bank protection may be used to keep a st
from meandering to a new location.

Mechanical methods of erosion control tend to l?e either ;:ag
inexpensive or very expensive. Conservation tillage pra:i:tlces sa:; Soﬂ,
n the soil.
i ing the tota!l amount of work done o
time, and money by reducing e on the sol-
i i ften combines two or three opera .
Also, conservation tillage o e doee
i trips across the field. Reeri
and therefore requires fewer ‘ e e e
i i tem may require more planning
tion of tillage to a contour sys planning snd ayout
i i f many short rows, but it no y cos
and add the inconvenience o : . ©
i t for working acro
i illage. The fuel requiremen
more than conventional t fros
the slope is usually slightly less than that for up and down the slop
Tillage changes require no new investments unless new :.aqmpmeil.tc .
needed. On the other hand, these inexpensive or money-sav::g frlac 1er
- i . onger-
i eated with each new crop. Mos
are short-lived and must be rep : - eer
‘lived, mechanical methods of erosion control involve expensive stn;c ur
wch rth moving and con-
drop structures. The ea :
uch as terraces, dams, and : :
Srete works required are costly. Expensive structures are usually }zstn.ﬁid
N i ibili use”,
by their many years of usefulness and increase flexibility of lan

. . - . a
As can be seen from the above discussion, decisions regard;ng land
i lex. Though the argu-
tion are most often comp :
management for conserva ‘ o L 2re
ments for conservation measures are compelling, those.for ‘resi;:nrgmndpof
mentation of such measures may by equally compelling in

the farmer.

Obstacles to Conservation

Perhaps the major deterrent to conservation rn?asures 1ts ;Ee‘:i;lf?}z

i How much wilt -it cost? What returns can be expected? -
st e id in a short time? in_2 long time? or not at all? Such p?ac
;‘Zits EZr;ezzatiy in terms of costs, returns, and effectiveness. The easiest
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plractiCeS to promote are those that will return a profit within a short
time. For example, a good fertilizer program returns a profit as .

as the crop is harvested and helps canserve soil at the same time Lo:loon
terr.n practices such as liming and soil drainage may be reco 'm'zedger.
desua!)le for some time before the necessary financing can be garra ZS
The time lag is still longer for terracing and other practices that haven}i3 .
Investment costs requiring many years to repay. Least popular of all a%'l:

practices such as changing to a less intensive land use

bable returns. il fowet pro-

. :{‘he circumstances of economic privation and penury of a great
majority of peasant farmers, in the “Third Word” in particular rflak
them too insecure to abandon traditional practices in favor of ne:»' anc:
to them, unprc_)ven practices. They do not have reserves to depend u ’on if
_the neu-f practice should fail. In such circumstances, and where inveslt)
is req}med to control erosion, little can be achieved without e tmem
financing and guarante‘es against failure. This calls for government iivzll-jzl
ment. Short-term fenancy promotes another form of insecurity th .
prevents the adoption of many desirable consenvation practic sU)It dim
c'ourages longer-term investment and invariably. results in landed'et i Y
tion. Regrettably, such land ownership pattems are most common inenom-
of the world where erosion is most severe and food demand greatest, e

aCtionlr:lo::tr:kre::)cumstances soil. er?si?n is overlooked and preventive
o apatty e.cause of two intrinsically human failings —
g . N ignorance may be eradicated by effective educational
pre , .a;-oat Y, t'o the present and, more important, to the future, is a
aesthef.ermc;ous trait to extripate from the human condition, While ;ome

ic and cultural obstacles to erosion control practices do exist ie

plowing straight up and down the hill, the
the others. ,

ignorance

Y are minor in comparison to

22

HISTORICAL PERSPECTIVE ON SOIL EROSION IN

LEBANON AND THE MIDDLE EAST

In view of the growing global awareness of the insidious nature of
soil loss through erosion and degradation, with its attendant adverse
effects on both agriculture and the environment, and its social, political,
and economic implications, it is pertinent to examine the historical
development of this phenomenon so that mistakes or abuses in land
management by past societies may be avoided or mitigated in future. This
awareness, in the US. in particular, has spawned scholarly enquiries into
the subject such as that of Carter (1974) who linked land use with the
changing fortunes of civilizations. The foregoing discussion draws heavily
upen this source, particularly with reference to the Mediterranean and
Middle East regions.

Agricultural historians commeonly atiribute the beginning of acceler-
ated ercsion to the establishment of man in settled farming communities
about nine thousand years ago. By continous cultivation in the environs
of the settlement man began to upset, albeit unwittingly, the delicate
balance between soil resources and the environment. What had taken
hundreds of thousands of years to evolve from geological materials could
be eroded in a fraction of that time. Historical records show that
civilized man, with few notable exceptions i.e. Nile-valley, Mesopotamia
and the Indus valley, were never able to continue a progressive civilization
for more than one or two thousand years in any locality.

The connection between the decline and fali of such civilizations
and despoilation of man’s environment seems to have gone unnoticed by
most  histodans who invardably attributed it to climatic change,
war, famine or pestilence. Careful scrutiny of these arguments tends to
dismiss such explanations as factors in the demise of civilizations., While
mest writers note that powerful nations are those with abundant natural
resources, they fail to note that many poor weak nations once had
plenty. They are poor today mainly because their ancestors wasted the
natural resources upon which present generarions must live.
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Regardless of the forces that stimulate cultural progress, both
civilization and the enjoyment of civilization depend upon a surplus
production by those who provide the necessities of life. The primary
producers must penerate surpluses before artisans, engineers, philosophers,
writers and artists can exist and function. Furthermore, a stable and
continuous supply of food and fiber surpluses is necessary if civilization is
to advance. Without this there could be no cities — the focal points of
man’s development. The earliest civilizations were dependent on irrigation,
primarily because it guaranteed such a reliable and continuous food
supply. Man learned the art of irrigation about 8-5000 years ago before

he could read and write and before the era of extensive trade and devel-
oped political institions.

The civilizations that developed in the river valleys of the Nile,
Indus and the Tigris-Euphrates 4-5000 years ago shared common features:
the soil was fertile; water supply for irrigation was dependable; and the
soil did not wash away because the land was relatively level and the
rainfall scant, When these civilizations spread to more sloping land where
rainfall furnished water for Crops, a new situation was encountered. As
hillsides were deforested and subsequently overgrazed, the Jertile topsoil
began to be washed away. The land was ruined for farming in a few
generations. Consequently civilizations declined or persisted for only a few
centuries, as they depleted or exhausted the lands upon which they were
built. Across Asia and North Africa lie the remnants many former cul-,
tures i.e. westemn Iran, where the Meeds and Persians prospered; northern
Iraq, the former home of the Assyrians; Syria, Lebanon, Palestine, Algeria
and Tunisia, Greece and Italy which once supported great civilizations.
While many cultures had their cities razed by conquering hordes and their
populations decimated, one incontrovertible fact remains: while the soif
and ather resources that built the cities rermained, the cities and their
civilizations were usually rebuilt. Where resources were destroyed a
fesurgence in the civilization wag virtually impossible.

In the ensuing sections brief reference will be made to the history
of man’s use of his land in countries of the region to which this docu-
ment addresses itself — primasily Lebancn, and the countries of the Arab
world ie. Syria, Iraq, Palestine, Egypt and those of North Africa. For

detailed discussion on any of these, the reader is referred to the original
source,
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Lebanon

As civilizations spread from the valleys of the Nile and Mesogo;ar;?z

to the shores and islands of the Mediterranean man encl:ountere o

ff::rent environment: one that relied on rainfed agriculture in sharp coln "

to the permanent agriculture based on irrigation Wh.l;‘.h ljle ?:]i :::nogaré
i f torrential rain

he learned of the erosive power o 1

,sig;ri:lg land, but he failed, by and large, to develop the means to contro

erosion.

The Minoans of Crete built a civilization based on rainfed ag;;ic;ll-
ture about 2500 B.C. Their civilization apparently gre;v 'andt prosp:’r]:uri :sr
i lined and disappeared in two ¢ .
bout 11 centuries, then decl ' : :
aToday nearly two-thirds of the island is a stoney waste; erc;:mn 0};;;;
strippe‘d mest of the soil from almost all the slopmgllafld. zo}c:d )-;“;400
less than the population i
dards, Crete now can support .
;tﬂ(;’- The evidence suggests that depletion of soil resc;>urceis1 ha;l lartgd:]
ke i ine. Had Crete retained her soil and natur
taken place priot to the decline.
resourcpes that lifted her to such pinnacles.of power and wealth, she
i ivilization.
d not have been obliterated as a civ .
vl Tr}l\e story of Lebanon is similar to that of Crete but more is known
about it. There, the history of land use and problems of b.oth ove.r-pop;ll:
lation a;'ld diminishing resources manifested themselves w1th1trag1clj:£ :
ici ho inherited a cosmopolitan culture linke
. The Phoenicians, who inherite
i:gtuler;rcl::opotamia Egypt and Crete, became the foremost merct;)ntts,
traders, and seafaring people of the known world from about 1000 to

500 B.C.

The homeland of the Phoenicianshconsis:eie:;; irnetlzt?::yung;(;wn
. - os
- f”iPTr;e:fl :rgezigt:n:i};eu&:ctlr;u;:d a;e:tile soil and sufficient rain to
e . ea?s grapes, olives and most other crops grown by the;
pm('iuce (l::rf re’ crops \,m:re grown by man, nature grew lush crorilsfo
amle“tz f ee(s)ts including the famed cedars of Lebznon. The deman f)r
f;f;ﬂ fo?rbuil,ding in the treeless plains of Egypt :l:;llel\:;::izém};ha;
d for their own ships, gave impetus to‘ lumbering o forested W0
an ins. The narrow coastal plain soon became inadeq )
- 'moumams' ing population. Cultivated fields took over from formerly
SU“amdtT;Gg:;WIBS Eny standards, because of the steepness, these slopes
fj:f:tznfit fgr cultivation with severe erosion hazards.
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H -
i (::::::: ;};le Pl'}lfa;mcxans were not easily defeated in their fight
- lhey had plenty of stone on i
: the ¢l i
made unique and profitable yse of it in th et of s and
across the slopes — the first k
nown bench terraces in hi
: . : in history,
ail:ese ttl;arraces are still cultivated today, more than three thor:sarslzme o
. . -
engmee:y were built, while the ruins of many more are visible F::;‘S
e failumg, fthe power of cloudbursts, and the lack of repairs. led ty
o 1:) ci 2any of the formerly tarraced slopes which are now t:'rodefiJ
modenen p.ms;:d prod.ulilt;on might have been adequate to maintain a
rous civilization if all the ¢l

; cleared land had b -
d::)e]:t‘by terraces — unfortunately only a small fraction’ of it \:::l I';lo

ton of Lebanon can be linked, partly at least, fo the ubiqL;itou:

¢ construction of rock walls

nd provide a L
o , continuous ec i
» the scavenger goats prevented such regeneration o

‘ By the 9th century B.C.,
industry, trade and a meager
population. So began the col

.the Phoenicians found that lumbeting
ag{xcul.tu.re were inadequate to support their
onization of lands on the perimeter of the

lumberin

o coast’g,ﬂ:aﬂ:da:f:s con_lmerce ‘ﬂourished mainly in the port cities on

o g e fand 50 :lr.npovenshed at that stage that it afforded little

e 1 Conence. iving ITor the farmers and goatherds who oe-

teutes sromn i < quenng armies came through the mountain passes

e e ' on the wealthy merchants and shipowners — with'
100 givern to the rural population, Finally, when Alexander the

Great conquered Ieban
e on and destroyed it inci i
nicia began to decline in importance. 7 pricipel ity of Tyre, Phoe.

Other Countries of the Fertile Crescent

While n i
O attempt is made here to even outline the history of these
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areas, only rudimentary sketches are made of the role of soil erosion in rela-
tion to their respective developments, Mesopotamia, the modem area of Iraq,
encompassing the fertile valleys of the Tigris-Euphrates rivers, probably
contributed more to the advancement of civilization than any other area
in the world. Its civilization represented a brilliant chapter in world
history despite the fact that it had beenr overran by many tribes and races
who, in turn, lived there. Erosion was not a problem in lower Mesopo-
tamia, but rather that of keeping the network of irrigation canals free of
silt which originated from the erosion of the Armenian hills in the rivers’
watershed. For at least 20 centuries, the inhabitants in the lower reaches
of the Euphrates succeeded in this task. The watershed may have been
stili fairly well covered with forest and grass and thus yielded lower
quantities of silt than in later times. Since then the volume of sediments
carried by the two rivers was such that 130 miles of the Persian Gulf was

filled in i.e. 100 feet per year.

-Under Babylonian rule, Mesopatamia reached its zenith with the
most extensive system of irrigation canals known at the time. (Indeed,
articles of the Hammurabi code contain injunctions against neglect of the
irrigation canals). The main irrigation canals were lined with burnt bricks
and the joints were sealed with asphalt. The 10,000 mile system sup-
ported 15-20 million people. The bounty of the land set the basis for
magnificent palaces and temples, paved streets, art, writing, mathematics,
astronomy and an advanced code of law. Despite successive onslaughts by
the Assyrians, Persians and the ammies of Alexander, Babylon was to
continue for some time to flourish unlike the Assyrian civilization at
Nineveh in the north, which did not have the resources to sustain it.
However, Babylon also passed into oblivion when its canals succumbed to
the silt, soon to be covered by the shifting desert sands and forgotten for
two thousand years till it was discovered by modem archeologists.

Subsequent invasions of Mesopotamia by the Seljuk Turks and the
Mongols not only ravaged the land but deliverately wrecked irrigation
canals. Changes in the political fortunes of the Mesopatamians meant that
the clearing of the canals, was abandoned. War was a major contributing
factor to the disruption of the process of clearing silt from canals, The
primary source of the problem lay in the rivers' headwaters over which
the rulers of Mesopotaniia had no power. The other factors which con-
tributed 1o the decline of irrigated agriculture in that area are of a sec-
ondary nature. The story of Mesopotamia is one which highlights the
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destructive action o f deposition

; of erosional debris rath
s0il from irs original site. o e emova of

.Syna presents somewhat of a different picture with respect t
erosion than either Lebanon or Mesopotamia. Its semi-arjd climat ph 1 ;
ttg some extent, to preserve the land from destruction by farmi:?g CAF;:S,
eElSe“brofuj;:_(ri valleys and comparatively level highlands did not erode a;

¥ as did the steep slopes of Lebangn. Another factor which preserved

the lalld WwWas war. As q
nquertr ammie:
co g S SurgEd baCk and folth across

brought about severs soil erosion:
lion then. The situation deteriorated

many towns are covered i

e i ! ered by wind-bl

betweand ;Dm cuitivated fields. Soil erosion was at itsyworst inon;rtl: -

" ‘ are.

ot eregpg, Antloch an.d Hama where the rock base indicates th:
oded soil. The ruins of Palmyra and Jerash provide even more

impressive proof of the d i
estructive powe i
Nabatean civilization in Pet P o Thos i,

phenomenon was,

unintentionally by
ally by man. The most severe erosion has taken place on th
e

hillsides whie
ich are now beref of tapsail —this devastation i irreversible

graded land and apply modern
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destruction. The so-cafled *“promised land™ as it is today, is a sad com-
mentary of man’s stewardship of the earth.

Egypt and North Africa

In this lands that fringe the southern Mediterranean, one finds
civilizations that have defied the norms seen elsewhere, as well as some
that declined and these that went into oblivion. Here, as in so many
other cases, their fortunes were linked with land use. The valley of the
Nile — modern Egypt — is the exception to the rule that civilized man
can only prosper in a given area for a limited time. The durability of the
land, which made thousands of years of prosperity possible, was due
mainly to the unique features of the valiey. The annual floods of the
Nile, along its narrow valley, carried rich sediments and humus which
originated far away in the highlands of Abyssinia and Central Africa. The
thin layer of material was adequate to replace the minerals harvested in
crops and thus ensure continued cultivation. This was achieved by a
system of embankments which allowed the flood water 1o be trapped.
After the silt load was deposited, and the soil saturated. the excess water
was returned to the river. If the silt load had been as great as in the
Tigris — FEuphrates- system, and the irrigation canals as extensive, it is
likely that the same fate would have befallen Egypt. While it is true that
Egvpt ran the gamut of conquering and being conquered and its civilize-
tion ar times regressed, it did persist due to the fact that the fertility and

productivity of its land persisted.

A number of developments in the 20th century are disquieting in
their-implications for Egyptian agriculture. While the construction of the
Aswan Dam and others on the upper Nile has controlled flooding and
provided possibilities for generating more electric power and expanding
irrigated land, the loss of fertility through less silt deposition, and salinity
development associated with irrigation, cannot be discounted. The fertility
loss has to be compensated by chemical fertilizers. The long-term effects
of the loss of deposited organic matter have yet to be assessed. At pre-
sent. sediment deposition behind the Dam threatens to reduce its capacity
and indeed its ultimate viability. The principal reason is the increased
deforestation, overgrazing, and farming of steep slopes in the headwaters
of the river. Whether civilized man will continue to survive for another
five thousand years will depend on how he has learned to work with

nature rather than against it.
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The countries that border the Mediterranean provide a striking
example of man's destruction of his environment, While Egypt was an
exception to this rule, the rest of North Africa was not. The reduced
circumstances, by today’s standards at least, of the countries of this
region are in stark contrast to the hey-day of Carthage, in modem
Tunisia, and when North Africa fed the Roman empire. The skill of the

information on the culture of grains, olives, grapes, figs and other CIops.
Subsequent population pressure and the necessity to give tribute in kind

borate system of aqueducts, water erosion began to take its toll as well as
a relatively new phenomenon — wind erosion. The inevitable deterioration
of the land was evident from the writings of St. Cyprian who lamented
the failing crops, the drying springs and the general decline in producti.
vity in the whole Mediterranean area.

The impact of warfare and ‘invasion on the agriculture — and thus
land use — in North Africa cannot be ignored. The extensive olive planta-
tions of the Tunisian plain remained for a long time, and the surviving

and their Berber allies had little respect for any tree except the fig and
date, the olive trees gradually disappeared, probably cut for firewood or

That the ancient city of Utica at the-mouth of the Begradas river,
which drains several million acres of formerly cropped and grazed land,

erosion. The same fate too awaited Timgad, in Algeria, a city which was
lost to knowledge for 1200 years, buried by dust -— the product of wind
erosion. A wretched village of mud-walled houses sheltering 2 few
hundred inhabitants js the only descendent of this center of Roman
power and culture. The “granary of Rome” is a sorry sight today. The
ientist W.C, Lowdermilk, who cast his discerning eye
d-use problems in the Middle East region, commented ‘“‘North

istles with the astounding ruins of opulent and populous citjes, ..

. . \ d
The hills have been swept bare of a soil, a story which might be rea
throughout the region’ (Carter, 1974 p. 119).

The chronicle of land mismanagement is the same ;n lc::;:erdar:;j

that border the Mediterraneailr:1 i:e. Spain,clot;?i(n::f f;::ezvérgrazed, e
of erosion can be told in every  th ot
i?rri)c/:an highlands or the slopes of Ethe _Andes t:;dftc)}irl:;xg::ai:sd(:zg:ixn_

i 7). Erosion —

magazij;\e’ ii:itoir;)bl:rrrll:;cég; c)jeserts at the expense of ag.;ricultura?l land.
;]:IESH c:ses. it is the result of an unfortuituous CC{mbfrldﬂOH’ Zf —curf;:;ns{;
tances that lead to the removal of soil — that prectou.s rlesourlc ~rom &

is sustains plant growth to places where it Is useless v
ph‘zce Whe’; iriw e, While it is tempting to apportion b!ame‘ro a particular
fgfi'e doe;r :notie:r or to a particular pericd within any given cuIMre‘ or
Zr'vi!iza'on, this does not address the basic truth rha!. mr:'r;;rz:) ZZC:H?;
Hectively has been responsible. All we can do today, in o [
or row, is to leam from the mistakes of the past clmd to apply
fr:;dii;ni;ienée to redress them and obviate such mistakes in the future.

The historical imperative is ours.
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REVIEW OF EROSION-CONSERVATION
STUDIES AT A.U.B.

An examination of the literature on land use in Lebanon reveals
several disparate sources which vary in depth, scope, location and indeed,
purpose. These sources include Government agency reports as well as those
of international and philanthropic agencies, theses, a few published papers
in referred journals, and soil survey reports. The need to bring these sour
ces of information together as a basis for charting future land manage
ment strategies is obvious and indeed pressing.

By virtue of the Agricultural Research and Education Center being
the principal location for field studies in A.U.B.’s Faculty of Agricultural

and Food Sciences, most of the reported conservation-related studies have

been conducted there on various aspects of soil erosion and its control.
These topics are dealt with separately in summary form, and mention
will be made where the results have been published.

Runoff and Soil Moisture

The relationships between precipitation, rumoff and soil moisture
with different land and crop parameters were studied by Shahlaee (1968)
over a 2.year period. The variables were rainfall (rain depth, kinetic
energy, and erosion index — EI30), percent slope (2.5, 3.5, and 45),

slope length (30 and 60 meters), and crop cover (wheat, fallow, and
vetch).

Runoff averaged between 1.5 to 4.0% of total precipitation with no
significant variation between the two years. The parameter of rainfall
which was most closely related to runoff was the erosion index, while
rain depth was least correlated. Runoff was not affected by the percent
slope, while runoff per unit area was 50% greater in the longer plots. The
different crop covers did not substantially influence runoff. The study
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also showed that fallowing - a common practice in semi-arid regions —
did not have any advantage in conserving soil moisture in two of the
three years where observations were made.

While the study showed that runoff was minimal under conditions
at AREC, and that therefore no patticular conservation measures are
necessary, the results certaindy cannot be generalized to situations where
there is a much higher degree of stope as in the foothills and mountains.

Coarse Fragments and Erosion

The relationship between the influence of coarse material — gravelly
and very gravelly — distributed on the surface of plots (6.6 x 22.1
meters) with different slopes (2.5, 3.5, 4.5 and 9.0%) with runoff was
studied by Sahir {1968). For the control plots, all fragments greater than
2.5 em were removed and scattered on the treated plots.

Even though runoff from the plots was fow i.e. 3-4%, the gravel on
the soil surface tended to reduce it as well as reduce soil loss. This effect
was accentuated with increasing amounts of gravel. However, soil loss was
hot proportional to the amount of runoff, The results of the study have
no meaningful implications for erosion comntrol. Although it may be
nature’s way to protect soil from further erosion, it is hardly likely that
using gravel mulches wauld be practical in norma! land management.

Nutrient Losses by Frosion

The remaval of plant nutrients by runof, either in soluble form or
attached to part of the erodate, has been the subject of studjes by
Ahmad (1968) and Malik (1972): The first study involved three represen-
tative soils (a red Terra Rossa from near Khader village in the central
Beka'a valley, a Chestnut — brownish soil from AREC, and a shallow
Rendzina soil from the anti-Lebanon foothills) which were pliced in
micro-plots of 2 x 0.5 meters. Other treatments included fallow, straw
mulch, and bardey on these soils with 8 and 16% slope.

Nutrient foss, after water was applied with artificial sprinklars,
ditfered significantly between the solls and was reduced by the barley in
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contrast to the straw and fallow treatments. As expected, nutrient loss was
greater from the 16% slopes. Nutrient loss was selective; the eroded soil
contained up to four times as much organic matter and N as the original
soil. Similarly, more available P and K was removed than total forms of
these elements: losses were reduced by crop growth. Trends for micronut-
rients were similar though less evident,

The implications of this Study are self-evidenr: erosion is q process
that removes valuable plant nutrients as well as soil. Not only does this
cause environmental damage i.e. eutrophication of water bodies, but jt
adds ta the costs of production by requiring more fertilizer use. The
solution is to apply fertilizers only when the land is crapped. Top-dressing
should be done if possible after heavy rains and when the crop is in active
growth.

The work of Malik (1972), using larger plots - 22.1 x 6.7 meters —
on the erosion study site at AREC, confirmed the selectivity of loss in
available N and 6rganic matter. Loss of P and K was also selective and
related to the clay content of the erodate. However, loss of toral Mg, Fe
or Mn was non-selective in contrast to Zn which was setectively removed
in the organic matter fraction. Total plant nutnent losses were related to
soil loss and to the degree of slope. These findings. again, confirm the
importance of proper fenilizer mamagement in order 10 minimize losses.

Mulches and Soil Erosion

Using the same plots as Malik (1972} and having varying degrees of
slope fe. 2.5 to 9%, Chaudhary (1973) evalated the effectiveness of a
straw mulch at 0.5 and 1 {onfha. Runoff was reduced by the mulch and
decreased as the rate of mulch increased. Loss of nutrents was selective
2s had been cobserved by both Ahmad (1968) and Malik (1972). The
implications of this Study for practical soil management are thar erosion
and munoff from agriculniral land can be reduced b leaving crups residhes
on the soil surface, especially for the winter when the heaviest rainy fall.
Thus, buming or removing the crop residues after harvest stould be
avoided.

Soil Loss Prediction

This topic was the subjec-t- of three theses {(Yazdanian, 1969; pis.
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sourios, 1970; and Haddadin, 1975). Although the work of Pissourios
{1970) was supervised by A.UB., the actual field work was conducted in
Cyprus. Thus, it is of interest to compare findings from there with those
of Yazdanian (1969) and Haddadin (1975) at AREC.

Yazdanian's (1969) experimental variables were rainfall factors
(amount, kinetic energy, erosion index, and momentum), slope degree
(2.5 to 9%) and length (22 to 60 meters), and cropping systems (fallow,
wheat, vetch). The principal conclusions were: the erosion index was the
best predictor of soil ioss while rainfall momentum was best for runoff;
the crops used decreased soil loss but had litde effect on runoff; runoff
was closely related to slope steepness. The AREC clay soil was shown to
have a high resistance to erosion with an erodability factor of 0.169. The
implications are that, where the erosion Index of rainfall is known and is
high, soil loss can be minimized by cropping and by reducing landslope
by terracing and gradiing.

Haddadin's (1975) study related soil loss from these plots with
erodability factors using multiple regression analysis. There was a poor
relationship between actual soil loss and loss predicted by the Universal
Soil Loss Equation. No single variable was suitable for predicting soil loss.
When all variables were combined in the nondlinear multiple regression
analysis model, CaCO, had the best predictive value. Permeability was
negatively related to soil less. The practical implications of the study are
that soil loss could be reduced by improving water penetration and
movement through the soil. Further research is obviously needed to
reconcile the conflicting results obtained for the Beka'a valley with those
obtained elsewhere. i

The study of Pissourios (1970) involved establishment of numerica
values of the Universal Soil Loss Equation i.e. erosion index, erodabiiity,
and crop management factors in various regions of Cyprus. Soils with
slope gradients greater than 6% had soil erosion losses greater than allow-
able limits when these soils were farmed with no erosion control prac-
tices. Terracing and contouring were effective in reducing soil loss. Cul-
tivation on slopes greater than 16% resulted in soil loss greater than
permissible limits even with contouring and terracing. The implications of
this study for Lebanon where rainfall factors are similar would be that
cultivation on such steep slopes is detrimental and should not be allowed.
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| I% is important to realize that erosion may occur even on gentle
sljfgs ie 2_—5%. Tha‘ese are the maximum permissible values in the UsDa
Capacity classification system for Class [ and I1, respectively, Con-

servation measuzes should be taken in Class 11 land in order to minimize

;he_slope effect ie. contour tillage, strip crapping etc. The permissible
imits of slope for Classes IIl and IV are 8 and 12%, respectively: these
slopes require contour and bench terracing. Since erosion and degree of

slope are exponentially related, slo
, pes greater than 12%
normally be cultivated. " should nor

Cropping Systems and Soil Properties

. Azizi (1972) and Paeth and Aziz (1974) examined the croppin
hls.tory .o{ two soil types at AREC in relation to selected soil pro erl:iesg
Soils with rotations that included alfalfa,or on which perennial forape was-
Brown, contained more organic matter and N, were better aggregatefi had
lo_wer bulk densities, and had higher water-holding capacities than,soils
with a rotation of annual grains and fallow. As organic matter increased
fhere wer{.e corresponding increases in aggregation and available water-ho]d-,
ing r‘:apacgy and a decrease in bulk density. Irrigation accentuated this
relationship. Thus, for the semi-arid regions of the Middle East the

f’ g I gume.
f ag e
importance of includin egumes and for es In rotational crop SySIEHM IA)

Soil Structure Factors

The significance of organic matter, iron oxides and calcium car-
bonate on soil aggregation were evaluated in a laboratory study (Arshad
1975, Arshad er al, 1980). In five soils from the Beka'a valley organi ,
matter had a consistent effect on aggregation while iron oxides im rgove;
aggregation only when they occurred as discrete forms. There \535
f:ff'ect of caleium carbonate. Again, the study underlined the practi:a?
-importance of maintaining adequate organic matter in’the soil in order to
preserve its productivity and reduce erosional losses,

Implications of Deep Plowing

In view of the common practice in Middle Eastern countries of deep
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as opposed to shallow or conventional plowing, the subjef:t wa75.4adt:itre;:sci
by field (Mojaddadi, 1977; Malik, 1974} and pot (Ansari, 19 : ) s ud .
The general conclusion from these studies w?s. that the practice !;a n‘o
beneficial effect on soil structure or the fertility sratys of the sorl - ucil
fact, adverse effects were observed on plant growth. Thls t.:an be Iexp a;;]lejc
by the fact that deep plowing, by bringing less fertile .s.oﬂ low in org; :
matter to the surface, reduces organic matter a.nd.ferfﬂny of t}.le tops'o

which mainly sustains plant root growth. The implications of-rhzs praf'nce
for soil erosion are that it promotes rather than reduces erosion by virtue
of its effect on organic matter and therefore soil structure, and pl:ant
growth which is a major factor in erosion control. .These conclusion
coincide with a recent up-to-date assessment of deep tillage by Troehh et
al (1980). In essence, deep plowing is likely to be of bfenef.xt only wi er:
there is a physical or chemical layer at some depth whl(.‘,h ;mped.es raod
growth. This can be easily ascertained from soil survey mform-fmon an

by observations of the soil in sity in a pit or by use of a sampling auger.

LEBANON'S GREEN PLAN: ORIGIN, PHILOSOPHY
AND ACCOMPLISHMENTS

Soon after its independence in 1943, both the depressed state of
Lebanon’s agricultural sector and the potential for development of the
rural community were apparent. At that time, only about half of the land
or 0.6 million hectares was suitable for agricultural use; of this, only
about 324,000 hectares wete actually under cultivation. Some 300,000
hectares of potentially suitable agricultural land lay fallow, neglected or
abandoned, including 71,000 hectares of crumbling hillside terraces,
hand-built over past centuries.

Forest land, principally because of uncontrolted grazing by gaats
and manufacturing of charcoal, had shrunk from an estimated 271,000
hectares (roughly 25 percent of the country’s surface) to 73,000 hectares
(about 7 percent). Ideally, about 18 percent is needed to maintain a3~
healthy ecological equilibrium of water, soil and climate,

It was obvious to everyone — Government, agronomists, farmers and
sociologists — that extreme measures were needed to try to reverse these
dangerous trends before the country’s agricultural problems grew to the
extent that they harmed development and progress in such other areas as
industry and commerce as well.

Thus, with UN/EAQ help, emerged the Green Plan in 1964: an
autonomous authority of the Lebanese Government for agricultural
development. Its many basic, but zmbiticus goals were: to study the
existing situation, to survey markets for future preduce, to reclaim farm
land, to grow and distribute new plants, to develop pasture land to
reforest. These projects, together with a strong infrastructure of irrigation,
electrification and road schemes implemented by other Government
departments and agencies, were designed to ensure an economically viable
rural sector which contributes its share to the national economy.
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One of the first projects was a general scientific %'.ulrve; (:ib]iiaﬁd
capability, an on-the-ground reconnaissance f)f the potential a Z};d on);
of the land to agriculture. The results. of this stufiy were .recor  on e
1/100,000 scale map, the only map in Erint whx'ch provides sgis v:vas
information for the development of agriculture in Lebanhon. fhis was
followed by a general census of liv?tocill(, thethc;nlbie:z;: ms;rloitions

i in the country, providing details on .
:;“"z\jld Ic_)cubta:on‘s livestack resources. For the first time in ubinon ::
elsewhere in the Middle East, a detailed inventory of forest vegetadlonlz\ir(:h
made, based on actual site surveys and a census of the forest stab? ; \éreen
were later correlated with aerial photegraphs. These data e;m”emO ooy
Plan personnel to prepare two more map-s (1/50,900 anh ! nSi,t )
which included the area of the forests and information on the density

stands and species of trees.

With such basic research tools in hand, the autholn'ty could Rroie;d
with development studies. First, as a means. of showing what- migh th:
dene eventually over the entire country — gl.ven money and t@e .f! "
Green Plan selected two underdeveloped regions, one Lnlt.he c?xstnc o
Batroun and one in the district of Hermel, to prepare reglona]lmt;eg;:"z
development schemes. It undertook both a’genera] .and a co(rjnple sThESZ
of the regions to serve as a basis for drawing the integrate .p :Jns. hese
not only included such agricultural aspects as plant and animal produ
tion, and water supply and distribution, but alsg such c?mpler.nentarg
aspects of regional development as sanitation, medical, public services an
transportation.

Traditionally in Lebanon, religious communities have often.hetd
land acquired by gift or purchase through the years to ﬁ.nance chanta.ble
works. Since much of this land had been allowed to remain unproductive,
the Green Plan volunteered a development scheme for “wakf” and com-
munal properties.

After a general survey, the authority establishcd.integrated develop-
ment plans which included sanitztion, education and 1ndu.stry, asAwell as
agriculture, Also, feasibility studies were made for spemﬁf projects to
groups build future development on sound ground.
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land improvement, with a scientific projection for the coming decade,
all-important if agricultural development was to be given its proper place
within the framework of the nation’s general devetopment policy.

Lebanon’s Green Plan experts thus gained valuable field experience
which soon made itself useful in a neighboring Arab country, This was in
response to a request of the government of Iraq, the Green Plan sent a
team of specialists to cempile a complete study for regional integrated
development of northern Iraq, similar to those already completed for the
two smaller regiens of Lebanon. The finished report appraised the socio-
economic situatjon and prospects of the region and owdined 3 proposed
Wwo-year emergency program as well s a plan for long-term action. The
comprehensive program included suggestions for road networks, urban
planning, public housing, a tampaign against illjteracy, hospitals, preven-
tive medicine and anti-pollution measures as well as agricultural projects,
In that basic area, the report recommended schemes for land rectamation,
waler supply and distribution, mechanization, animal preduction {inciud-
ing the introduction of new breeds), forest and range managenient, the
establishment of agro-based and other light industries. For jts part, Tray
responded by approving in principal, a budget of 5200 million towards
implementing the recommendations. The Green Plan set about establishing

a framework of strengthening technical cooperation between Lebanon and
Morocco.

With initia] maps, studies and plans completed, the Green Plan was
ready 1o exscute actual rural development projects in the field. In this
respect, one of the most visible projects was reclamation of privately
owned land, principally through terracing hillsides with bulldozers pro-
vided at cost by the Green Plan, or by finacing work by loans of cash or
foud. Nearly 16,000 hectares have been developed or reclaimed since
1965, Before loans are arranged or work begins Green Plan experts do soil
tests and economic feasibility studies, The amount of aid given to any

one landowner was limited and geographical distribution throughout the
country was maintained, -

Reforestation and watershed management was another major effort,

as was rural road constructjon. Nearly 20,000 hectares have so far been
reforested around the country, primarily for long-range erosion control.
Unpaved but carefully designed roads were built inte potenzial agricultural
areas in order to serve the small-farmer communities. Historically, some
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land in rich, well-watered valleys has lain fallow simply because of the
difficulty of moving produce to market up steep, narrow donkey trails.
The Green Plan has build countless new rural roads, totailing more than
800 kilometers.

In areas where the soil is suitable, Green Plan engineers have
scooped hundreds of earth reservoirs from hillsides to collect and save the
usually adequate winter rains and spring runoff from high-altitude snows.
They have also undertaken studies for water canalization and distribution.
Other specialists have drawn up designs and plans for basic farm struc-
tures such as bams, poultry houses and silos, and have supervised their
actual construction on privately owned lands.

With terraces ready to plant and sufficient water to irrigate ther,
priority shifted to providing plants and seedlings to Lebanese landowners.
The Green Plan established three nurseries for the production of fruit and
forest trees as well as some ornamental shrubberies; over one million trees
were produced annually for distribution at cost to farmers. At the request
of the Beirut municipality, the Green Plan helped in establishing several
public gardens and in city landscaping. On the national level the Green
Plan began work on a major park-with an international character in a
suburban Beirut pine forest, and a national park and nature reserve in the
region of the venerable cedars of Barouk.

One unusual aspect of the Green plan's work has already drawn
wide praise from world authorities in two seemingly unrelated fields:
agriculture and law enforcement. Formerly in certain arid and isolated
areas of the country Indian hemp (more commonly known as marijuana),
though illegal, was in fact, the major cash crop. In response to a world-
wide campaign to control cultivation of the plant, Lebanon, through the
Green Plan, has actively encouraged and trained farmers in these deprived
areas in the introduction of new crops, principally, the sunflower, valu-
able for its oil and protein-rich seeds. (Though the search for technically
and economically substitute crops has not been abandoned, as a result of
the circumstances in Lebanon since 1975 marijuana has again become a
major crop).

With a basic infrastructure of research data and capital works
rooting Lebanese agriculture firmly in the present, the Green Plan ex-
tended its horzon in the early 1970°s and looked to the future. Taking-
Lebanon's strategic geographic position into censideration, the authority’s
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Experts experimented with winter ve

markfzts in model greenhouses. A sophisticated pilot hydroponics unit
was installed to demonstrate the maost modern techniques to bebanes’
gro»?rers. Economic and technical studies as well as staff trainin X
on in the fields of sprinkler irrigation for fruit terraces, Other div;em
ments included more extensive fam mechanization and the establjshmgrlft.
of agro-industries (such as the canning of apple juice and other products)

getables for Euopean and Arab

Plan. Indeed, fow institutions in ejther the public or private sectors h
es?ap.ed being adversely affected. Though a re-orientation of its progra::v;
priorities Is inevitable a5 a result the war, the rationgle and need Jor the
Green Plan, are, today, more crucial than ever.
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OTHER LAND USE-RELATED STUDIES IN LEBANON

While several miscellaneous studies have been made on land use in
Lebanon, the following reports are worthy of mention — one dealing with

context of the present report, it is relevant to resurrect the observa-
tions and the recommendations contained in that study. Though nearly
two decades haye elapsed since ijts completion, its contents are more
relevant than ever since the state of land use, in general, has declined in
the intervening years, (Though it is likely that the statistics for type of
land use and animal populations differ somewhat from those of today,
the figures are reasonably close to more recgnt data by Andreou ef of
1979). As a’preamble to the discussion of land use problems, the rele-
vant background information is presented:

Cli.matically, Lebanon is more favored moisture-wise than many
neighboring countres. Precipitation on the western side ranges from 600mm
annually on the coast to 1,500 mm at the top of the Lebanon Hills. Even
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the driest areas, in parts of the interior valley and the Anti-Lebanon, have
400-500 mm of rainfall. The distribution is seasonal, with a dry season
from May through October.

The soils reflect the topography, parent material and climate, and
show striking differences, particularly between the relatively flat coastal
and Beka'a regions compared to the mountainous areas, “The native vege-
tation has been so altered by cultivation, cutting and grazing that it is
difficult to reconstruct the original situation.” The total area now grazed
actually includes much of the forest and some of the cropland, and totals
about 85 percent of the whole country. “The grazing lands represent a
particularly abused and diverse resource which includes untilled areas in
all stages of deterioration, lands abandoned from cultivation, fallow, and
depleted forest aress. No detailed range surveys have been made, but
reconnaissance observations have indicated that most of the range would
be classed in “poor” condition, with a small amount in “fair”, and none
in “good™."

“The major problems stem directly from the above conditions, and
are as follows:

1. Accelerated erosion is widespread and severe. It is worst on the
150,000 hectares of abadoned lands and on the wildlands. Cultivated
lands are eroded less, because many are level or nearly so, and most of
the sloping areas are protected by terraces. The degree of erosion vares in
different parts of the country, but in one of the worst portions on the
Lebanon Hills east of Sidon, sheet erosion is severe on three-fourths of
the area and guilies on one-third. Two-thirds of the total area was once
terraced and cultivated, but half of the cultivated area has since been
abandoned, The terrace system is in poor shape, with hall those of
medium width and almost all of the narrow terraces in poor repair.
Sixty-four percent of the area is in wild or abandoned lands, yet this
portion produces only 5 percent of the total revenue, and damage from
grazing far exceeds the revenue received. The situation detailed for the
Siden are points up the main causes of the erosion problem. These are:
cultivation of Steep areas; failure to maintain terraces or to revegetate
abandoned land with sofl-holding perennails; and persistent overgrazing of
wild and abandoned land. Destruction of forests has been gn additional
Jactor in the higher zones.
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2. Overstocking. Stock numbers are far ghove the capacity of the ranges
in their present depleted condition... The mafority of the livestock, and
particularly the goats, are poorly fed and produce far below their poten-
tial. Goats have been blamed for much of the overgrazing and erosion in

3. Most of the forested areas, for which Lebanon was once famous, have
been depleted by indiscriminate cutting and overgrazing. These areas now
produce little wood or forage and contribute greatly to erosion and
flooding of lands at lower elevations.

4. Poor utilization of abandoned crop lands. These areas, although unsuit-
able for cultivate crops, could in most cases be reseeded to perennial
forages and used for grazing and hay production, In fact, this measure
appears to be the logical first step in solving the problem of livestock
forage, and, in part, that of erasion,

5. Poor range and livestock management. As in most other countries of
the Near and Midd]e East, the standard of range and livestock manage-
ment is low. However, until the key problem of overstocking is resclved,

t.he development of better &razing practices or introduction of better
livestock is not feasible,

While the land management problems in Lebanon are severe, and the
degree of soil depletion great, solutions to these problems appear less
difficult technically than in countries with lower moisture potential. A
nation-wide program should involve: () revegetation of large areqs of
abandoned land ang their subsequent utilization under g System of ratio-
{W[ grazing; (2) replanting the forest areas of highest potentigl and excltd-
ing grazing and uncontrofled cutting, (3) construction and repair of of
terraces on sloping argble lands of high potential; (4) restriction of cattle
and sheep numbers to bresent levels, and reduction of the goar populy-

tion. With better nutrition, it would be possible to increase livestock
production everr with decreased numbpers, "
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almost entirely with cultivated lands and crops, however, and leaves a
serous gap in the wildland management field. Funds recently received to
establish a chair of soil conservation represent a first step in filling this
gap, but leaves the vital areas of forest and range management still un.
satisfied.” Regretably, this position is currently defunct.

Soil Survey of Southern Lebanon

Verheye (1973) zoncluded a study on the formation, classification,
and land evaluation of an area in south Lebanon of about 80,000 hectares
bounded by the Awali and the Litani rivers and extending from the
watershed line at 1500-1700 meters elevation to the coast. [t is pertinent
to present his observations on the influence of man on erosion, and its
subsequent implication for the process of soil formation, as well as
some of modem man’s constructive activities in relation to soil classifica-
tion:

“In a region which as been densely populated from time immemorial,
it is obvious that the human influence on pedogenetic evolution cannot
be denied. int this respect, the destruction of the original forest vegetation
can be considered as the most important feature...

The result of this deforestation process is that, with the exception
of some limited surfaces on sandstone substrata, the original soil cover of
the southern Lebanon has completely been destroyed, a statement that
can practically be generalized for the complete levantine coastal area. As a
consequence, the erosion activity has been intensified, and the microcli-
mate has, without any doubt, undergone a certain modification...

In a more recent period the human influence has mainly concen.
trated on the extension and improvement of the arable area, Along the
slopes the farmers have built a dense network of terraces of different size
and shape, making a maximum use of the local circumstances and possibi-
lities.., The influence of this smallscale soil improvement was however
rather limited, and had, with some few exceptions, practically no influence
on the normal soil evolution.

During the last decennium, important land improvement schemes
have been carried out, mainly in order to extend and to intensify the
citrus and banana plantations in the survey area. In the coastal plain for
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example, the original allyvial and colluvial deposits have been intimately
mixed with fertilizers, and so much soil materdal has been transported
from abroad that these units have completely lost their original pro-
perties. On the other hand, huge levelling and land improvement works
have been carred out in the western sector of the plateau area, making
use of dynamite, bull-dozers, dppers and other specialized machinery in
ordei to permit a better agricultural development of the reglon. Because
in the latter case the ariginal soil profiles have completely been disturbed
#nd mixed with foreign soil material, these newly reclaimed surfaces were
also mapped as man-made soils or Arents.”
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SOIL MANAGEMENT TECHNOLOGY TRANSFER

The concept of soil and water conservation is comparatively new: it
began at governmental level in the US in the mid 1930's in response to
the disasterous effects of wind erosion on the country’s econemy. Toda ,
most countries have established some kind of sofl conservation agency,
most often based on the USDA-Soil Conservation Service model. The
voluminous research literature which has emerged from the US., in the
past few decades, has provided a basis for problem solving in the field.
Much of the research was, and Is, applicable to lesser-developed countres
with some modification,

Technology transfer in soil and water conservation has been boosted
by several concomitant developments. The increasing use of Soil Taxo-
nomy (1975) as a basis for soil classification in many countries has
provided a rational basis for communication between soil scientists, The
Patential advantage of this system has recently been reviewed (Cline,
1980). The Benchmark Soils Project of the Universities of Hawaii and
Puerto Rico (Beinroth er al, 1980) adopts a similar approach ie. accumu-
lating research data and characterizing reference soils on a world basis and
extending that information directly to areas where such soils oceur,
Various other programs are available to help developing countries. The
Soil Management Support Services program of the US Soil Conservation
Service and the Agency for Internatipnal Development is an example
of such technical assistance,

Progress in implementing innovations in soil management has, on a
global scale, been variable. Failures have often resuited where new tech-
niques were used without regard to soil conditions as well as to culture
and farming patterns (Troeh er uf, 1980). An example has been the
failure of massive mechanization schemes in the tropics — where soils are
compacted to the detriment of structure and crop production capa-
bilities. The concept of appropriate technology s now in vogue in soil
management. The work of research institutes in developing countries i.e.
the International Crops Research Institute for the Semi-Arid Tropics in
India — TCRISAT, and the International Institute for Tropical Agriculture
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in Nigeria — IITA, has done much to adapt conservation techniques to
local conditions.

At a2 more general level, other organisations such as UNEP/ FAQ and
the Intemational Society of Soil Science have greatly contributed 1o the
sharing of information on a global scale and to technical cooperation,
Examples of two of these programs follow.

World Soils Policy

As a result of a UNEP/FAQ meeting of technical experts in Rome
in February, 1981, 2 basic framework for intermnational action on soil and
land use-related issues was drawn up (ISSS, 1981). Since few planners are
aware of this policy, and since its implications are particularly relevant to
Lebanon and the Middle East, the essential features of this policy are pre-
sented. It was defined as follows:

“In recognition of the fact that soil is a finite resource, and that con-
tinuously increasing demands are being ‘placed on this resource to feed,
clothe, house and provide energy for a growing world population and to
provide worldwide ecological balance, the governments of the nations of
the world agree to wse their soils on the basis of sound principles of
resource management, to enhance soil productivity, to prevent soil ero-
sion and degradation and to reduce the loss of good farmland to non-farm
purposes.””

Its objectives are:

— 1o increase and apply scientific knowledge of the soils of the world
to their potential for production, and their sound management;

— ‘o encourage and assist countries in improving the productivity and
management of their soils and in reducing soil degradation;

— 1o encourage the management and conservation of soil, reduce
pollution, and improve the quality of water and air.

~  to develop and promote agricultural production systems that assure
the use of the soil on a sustained basis;

—  toenlarge and improve the world’s supply of arable agricultural land
threugh irrigation, food control, and reclamation:

—  toslow the loss of productive agricultural and forest land to other
purposes;
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~— 1o monitor changes in soil quantity and quality and in land use; and
to bring to the attention of the people of the world, and their
political leaders in particular, the extent of world soil degradation
and its seriousness, its causes and its remedies,

It is addressed to:

—  international and regional organizations, including UNDP, FAO and
UNESCO, who will share in promoting and supporting the interna-
tional and regional activities suggested;

—  national governments and hon-governmental organizations, without
whose support the recommendations cannot be carried out;

—  individuals who, conscious of their individual and collective tespon-
sibilities for safeguarding sofl, water and related resources, are
willing to lend support to the principles of a World Soils Policy.

The Plan-of-Action for the World Soils Policy was summarized as follows:

2)  'The appropriate international organizations should:

—  Promote a sound use of and and water Tesources

~  Continue and intensify efforts to create awareness of the necessity
for rational resource use among all sections of the world com-
munity, including governments and non-govermmental organizations;
assist where required to provide training, to mount publicity cam-
paigns, seminars, conferences and the provision of publications.

—  Intensify efforts to promote optimum land use for sustained pro-
duction on a worldwide basis and imterregional and international
cooperation in the use and development of land and water resour-
ces.

—  Promote cooperation between govermments in adopting sound land
use practices, particularly in the international watersheds,

—  Encourage intzrnational development financing agencies to pay
particular attention to the ends of agricultural development projects
which include the conservation and improvement of soil and water
resources, the provision of inputs and incentives-at the farm level,
and establishment of the necessary institutional structures as major
components,

—  Assist governments, on request, to establish appropriate tegislation,
institutions and procedures to enable them to mount, implement
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and monitor appropriate land use and soil and water management

programs,

Encourage the expansion of bilateral assistance to developing coun-

tries in resources management from the developed countries, foun-

dations, and other institutions.

Help countries to improve their capabilities to assess the agricultural

potential of their soils, to expand the wise use of fertilizers and to

apply improved soil management.

Select critical areas of resource degradation for application of

experimental pilot programmes of resources improvement,

Harmonize the collection and exchange of information on practical

applications of soil research among international organizations and

institutions, in particular:

i) promote the adoption of an intemational reference system of
soil classification

i} with a view of facilitating transfer of experience and techno-
logy

ifti) develop simple soil capability classifications and land evalya-
tion methods; develop common methodologies for monitering
soil degradation and changes in land use.

As a final objective, incorporate the principles of national {and use

and the conservation and development of soil and water resources

into a comprehensive international resources law, in the form of a

World Soil Charter.

Hold recommended regional meetings to consider warld soil pro-

blems and suggest that the General Assembly of the United Nations

convene a world conference on soils policy.

b) Al national governments should:

Commit themselves to the sound use of land and water resources,

Develop a land use policy and the necessary legislative framework to

implement it.

Increase awareness among all sections of the community of the

problems caused by the loss of productive soil and of the need for

prompt action.

Identify, map and assess the potentials and constraints of soil
T Iesources, map current land, use, assess the present extent of soil

degradation, predict foreseeable hazards and develop methods for

third prevention.
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—  Adapt soil capability classifications and methods of land evaluation
to local conditions.

~  Develop programmes to ensure the availability and wise application
of fertitizers and other actions appropriate to the improvement and
sustained use of the soil,

—  Establish an adequate legislative andinstitutional framework for
monitoring and Supervising soil conservation development and
management.

- Impose obligations on users, with the aim of ensuring the most
rational use of land, through the use of tax exemptions, subsidies,
credit facilities and other types of financial devices,

= Train an adequately paid professional cadre of extension workers to
assist farmers in managing soil and water resources effectively.

- Establish and fund programmes, where needed,. of reforestation,
irrigation, and reclamation of saline, flooded or other land not
presently productive.

—  Actively pursue research needed to develop systems of farming that
combine adequate production with resource protection and are
compatible with socio-economic and cultural conditions.

~  Help develop local institutions to secure the leadership, assistance
and cooperation of farmers in applying soil and water improvement
and conservation practices. Provide an adequate programme of
environmental education in support of resource management activi-
ties.

In the document also some specific recommendations were made to
UNEP, FAO, and UNESCO for future action:

—  Strengthen the current effort of the United Nations system to assist
the developing countries to set up national institutions for sojl
inventories and land evaluztion. This should include the training of
scientists in fields related to soil management and conservation.

—  Establish a clearing house for the collection and exchange of infor-
mation on the practical applications of soil research among intema-
tional arganizations and institutions.

—~  Support the establishment of the proposed International Board of
Soil Resources Management.

—  Support the development of an international reference base for soil
classification.

—  Support the preparation of guidelines and methodologies for prac.
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tical land capability evaluation systems at the national level, on the
basis of a global framework for land evalyation. o
Support the development of methods for land resources monitoring

at both global and pilot levels.”’

*“Save Our Soils” Project

Another program of relevance to the current topic is one which
arose from the considerable concern expressed at the U.N., Environment
meeting in Stockhelm in 1972 (ISSS, 1981). A working party was con-
venied in 1976, by UNEP, the International Federation of Institutes of
Adwanced Study (IFIAS) and the Council of Ministers of the USSR, to
enquire into the causes of soil degradation and the loss of productive soil.
The purpose of the Working Party, which was held at Samarkand, was to
enquire into what steps should be taken and what area of knowledge
should be investigated in order to reduce or control this loss. Five causes
of the loss of productive land were identified:

a) A progressive exhaustion of the plant nutrient supplying power of
the soil, due to leaching of nutrents in drainage waters or to long
continued removal of nutrients in plant and animat production.

b)  The erosion and loss of topsoil associated with cultivation of sloping
land and overgrazing of pastures in semi-arid, sub-humid and humid
lands. This was associated with desertification in semi-arid areas,
even on flat and gently sloping lands, and with restriction of cultiva-
tion by deep gullying in better watered areas;

¢) By erosion asociated with deforestation, associated with commer-

cial timber cutting, extraction of firewood, forest fires, or shifting
cultivation — particularly in the wet tropics;

d) Loss of production in irrigated areas due to salinization and water
logging;

e}  Absolute loss of land to agricultural activities because of the exten-
sion of urban areas, railways, airfields, etc.

The techniques for the control of these degradative processes,
except the last, have already been worked out. They include the use of
fertilizers to restore nutrients; the use of contour cultivation, strip crop.
ping, contour banks and grassed waterways to control erosion on stoping
lands under cultivaticn, the use of fertilizers and controlled grazing to
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maintain a protective vegetative cover in grazing lands; the use of mini-
mum cultivation and surface mulch to protect the soil surface against
rain-drop action; the use of agro-forestry techniques to provide wood fuel
supply and alternative income or food sources on land too steep for
normal cultivation; and by drainage and control of water table depth in
irrigation areas. For all these the principles are known, although they may
need to be adapted 1o the needs of any particular environment,

As a result of their considerations, the Working Party set up a
steering committee including representatives of FAO, UNEP, and
UNESCO, which recommended that IFIAS should develop a project
which would investigate the extent to which socio-economic factors were
responsible for the Ffailure to apply known technologies for the control of
soil degradation in developing countries. The intention was to establish a
cooperation with six to eight centers in the warm semi-arid and wet
tropical regions.

The plan-ofaction was to identify, examine the soil and biotic
factors or constraints, which have been dealt with in this publication as
weil as the socio-economic aspects which are worthy of enumeration here:
agronemic and water management practices; land tenure and farm size;
population density and age patiem; available capital and credit, power
available for cultivation (hand labor, oxen, tractors); equipment main-
tenance; marketing arrangements and transport facilities; source of fuel
for cooking, elc., and lack of viable alternatives to present practices;
traditional or religious restraints on what work can be done, or what
animals kept; financial or legislative proposals associated with the new
technology being acceptable to the village community; poor communicat-
fon between officials and farmers; and technology appropriateness to soil
and climatic conditions.

The program has involved the International Crops Research Institute
for the Semi-Arid Tropics (ICRISAT) at Hyderabad, India, the Internatio-
nal Institute for Tropical Agriculture (IITA) at Ibadan, Nigeria, and the
Intemational Fertilizer Development Center {IFDC) at Muscle Shoals,
U.S.A., whilst the Centro International de Agricultura Tropical (CIAT) at
Cali, Colombia, In each of the cooperating countries, a comparative study
is also being made of land tenure, soil conservation, and forestry iegisla-
tion. It is hoped that these studies will result in effective remedial action
been taken.
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CONCLUSIONS AND THOUGHTS FOR FUTURE ACTION

Based on the examination of the literature-both historical and
current — one has to arrive at the conclusion that soil erosion has been
severe in the past in Lebanon and the Middle East, and that the present
situation is, indeed, far from satisfactory. There is, in addition, little
evidence of any general awareness of the problem of land degradation and
its implications for Lebanon’s economy on the part of either agricultura-
lists, planners or the community at large.

For instance, in the agenda paper on agricultural development in
Lebanon (Andreou et al, 1979}, scant reference was made to soil erosion
or land degradation; in fact, no mention is made of soil resources or soil
conservation. Other considerations which were given little or no emphasis
included; the role of grazing animals in promoting forest and range
destruction and land erosion - 3 fact apparent to conservationists every-
where; the need for zoning of land for agricuitural purposes based on the
susceptibility to erosion ie. land capability classification; and use of
conservation measures in crop production. Though “new improved germ-
plasm”™ has an appealing sound, its viability is doubtful unless combined
with conservation farming and other essential agricultural inputs,

The review of specific erosion-conservation studies at A.U.B. pro-
vides conclusions more or less in accord with such studies elsewhere.
Some of the findings were site-specific, A possible limitation is the fact
that most of the studies were at AREC and as such were representative of
part of the Beka'a valley and would have no relevance to other areas with
steep slopes and heavy rainfall. However, the state of the art is such
that once these topographical ard climatic factors are known, one where
reliable estimates can be made, it is possible to design and implement
erosion control stnictures within a framework of land management based
on capability classes. Further studies which focus on the fundamental
nature of the erosion process are superfluous for Lebanon, The need is
for implementation of conservation measures. Thus, it s passible to
emerge with some though!s for action in the area of land use management
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and to provide more specific recommendations as well. The more obvious
ones are;

Planners and Educators

Develop the concept of land capability classification for Lebanon’s
land resources, As a result much of the land now in cultivation i.e.
on steep slopes without ercsion control measures, would be re-
turned to grazing and re-forestation, Large areas of the country are
only suitable for forestry. Reforestration is z matter of the highest
national priority. Such a move would be the basis of a future
lumber industry, game reserves and recreational areas and, thus, the
tourist industry.

Loss of what's left of Lebanon’s valuable agricultural land to non-
agricultural purposes i.e. buildings, roads etc. at such an unpre-
cendented rate should be halted, and examined carefully in the light
of development plans in the national interest.

The impact of sediments from soil erosion on deposition at mouths
of rivers and along the coastline should be determined — and effec-
tive action taken. ;

The system of grazing allocation should be examined. No progress
in improving range productivity or establishing forest plantations
can take place without controlled rotational grazing by fencing or
other means.

Erosion of rural roads cannot be further neglected. Apart from
remedial measures, future planning should ensure that roads in
mountainous areas are sited on the contour - thereby reducing
rather than prometing erosion,

Though less extensive than surface erosion loss of land by stream-
bank erosion as well as coastal erosion by the sea should be dealt
with, The potential disasterous implications of the recent sand
removal from the coast and road erosion have received recent
publicity (Geoletter, Geology Dept., A,U.B., Winter 1981-82).
Though wind erosion is minor by comparison with water erosion in
Lebanon, shelterbelts could be effectively used in exposed places

.ie. along the coast, in order to protect soil and reduce wind damage

to crops.

. B;g‘il.ﬁe of the expense involved, no major earth-moving operation

dr '_ig't;race construction should be undertaken without considering
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altemative land use options, making sure of adequate drainage, or
evaluating the impact on the area,

Because the return on soil conservation projects is long-term, special
credit arrangements should be made availzble to induce farmers to
undertake such improvements,

Irrigation systems should be designed to minimize soil erosion — a
frequently overlooked aspect — and prevent the buildup of salinity
which contributes to land degradation.

Though most of Lebanon receives adequate total rainfall, most of it
runs back to the sea. Conservation measures involving re-forestation
of the watershed would greatly increase infiltration and groundwater
recharge — thus obviating drought during the dry season.

While recognizing the limitations of government agencies in terms of
petsonnel, equipment and information resources, it is vital that
conservation programs in Lebanon be co-ordinated with thoss of
international agencies in this area of endeavor, Specific recommen-
dations for such cooperation were spelled out in the section on
“World Soils Policy",

Attempts should be made to harness the latest available technology
in the fight against erosion and environmental degradation i.e. the
use of remote sensing to monitor Lebanon’s land and water resour-
ces,

An awareness of thie land and land use-related issues i.e. erosion,
deforestation, overgrazing, pollution, wildlife destruction can be
re-awakened in the people of Lebanon through the mass media.
Suitable programs could be devised by communication specialists
and aired on T.V. and radio. A new innovation such as the use of
cassettes of pre-recorded program, as has been introduced by the
Rockefeller Foundation in Turkey (Ceres, 1981), could be used to
great advantage.

The future of Lebanon, and how its land is used or abused, lies with
its children, The author suggests that an educational program, with
school children as the target audience, be initiated using professional
media sources designed to inculcate a feeling for, and love of, the
land in those who, tomorrow, are going to be its managers.

There is clearly a greater need for integration of effort between the
various agencies concerned in one way or another with conservation-
related issues.

The author would like to see the establishment of a center or
clearing house in Lebanon for information dealing with land use,
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Lack of such coordination leads to wastage of manpower and
financial resources angd s2uuces the possibility of progress,

For educational institutions, such as AUB. and especially jts
Faculty of Agricultural and Food Sciences, the deficiencies in
e€xpertise in both personnel and courses in the area of range and
wildlife management, soil and water conservation and environmental
pollution, should be rectified,

In view of the similarity of the environment of the countries of the
Arab World and those bordering the Mediterranean with common
land-usea problems, it is recommended that such problems be tackled
by regional cooperation — seminars, publications, sharing of techni-
cal expertise, etc.

Those people involved in soil and water conservation should co-
ordinate their efforts with other environmenta} groups whose com-
men aim s a better, safer, healthier, more productive and more
aesthetic environment for all,

Researchers

Establish the inherent susceptibility of the soils of Lebanon to
erode ie. the erodability Factor of the Universal Soil Loss Equation.
Such information could be presented on a map for the different so;l
types in Lebanon and thus highlight those areas where extra care in
Mmanagement is needed.

Rainfall maps could be interpreted to give values for momentum
and kinetic energy which reflect the erosive power of rain. Such
erosivity maps could pinpoint those areas in Lebanon where the
hazards of erosion are severe. It should be borme in mind that the
actual amount of soil loss is a function of the erosive power of
either water-or wind and the inherent resistance of the soil to
erode.

Any research program in the ared of soil and water conservation
should be of 2 reconnaissance and an applied nature. _
Integrate efforts and share ideas "with fellow scientists in other
ctountries of the region.
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Farmers

Avoid cultivating land that is inherently susceptible to erosion ie.
steep slopes in areas of heavy rains. Such areas should be devoted to
controlled grazing or forestry. While outside involvement by the
Government may be necessary to offset financial losses in the
short-term, this approach is the only viable solution for such land.
In this connection, it is interesting to record the success of the
World Food Program’s “food for work™ approach in Turkey {Ceres,
1981) in which supplemental feedstuffs were provided in order to
induce fammers to allow native pastures to regenerate.

Where soil is eroded from the farmer's field along with runoff
water, it is important for the farmer to realize that some of his
fertilizer is also being washed away — thus reducing his net return
from his enterprise. This can be minimized by conservation mea.
sures and proper timing of fertilizer application,

Crop residues or malches should be left on the soil surface over-
winter in order to reduce the damaging effect of winter rains.
Letting land lie fallow promotes eroson and should be avoided
despite the possible benefits from improved soil moisture,

Crop rotations should be practiced using legumes. This has been
shown to improve soil structure and soil-water relations and thus
reduce erosion. In view of the importance of organic matter in soil
structure, practices which promote its buildup in the soil should be
encouraged i.e. incorporation of residues, farm manures and organic
industrial and municipal wastes.

Minimum or reduced tillage, combined with chemical weed control
has been shown to greatly reduce erosion while still maintaining
crup yields elsewhere. There js little, if any, reason why it could not
be used widely in Lebanen, an attractive feature being the saving in
BNETEY COsts.

The practice of deep plowing, common in Lebanon, is of doubtful
value; in most cases, it is likely to increase soil erosion and reduce
crop yields.

In moderate to steep slopes, the actual length of the stope should
be reduced as much as possible to reduce erosion je. by terracing.
Adopt multiple cropping systems which give the soil maximurm

protection for most of the year thereby reducing the possibility of
erosion.
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Plant trees on waste land and on borders of fields. This would
protect soil and plants, reduce moisture Joss, serve ag fencing,
encourage bird and wildlife, provide shade and a more aesthetic
environment, and ultimately provide wood for fuel and other
purposes,

Rangelands should bhe rotationally grazed. This would lead to
regeneration of better and more productive grass species and in-
crease output,
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