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8 UMM ARY

Using the existing 1350,000 map series as a base, the present
natural forest cover of Lebanon was mapped by photo~interpretation of
1125, 000 aerial photography taken in 1962, supported by extensive cheok—
ing in the field. The forests were mapped mainly by species and density
classes and occasionally by age classes, Qown to e size limit of about
6 ha.

The interpreted detail was transferred from the photos, for prin-
ting on to the map sheets, by 3rd order photogrammetry. The final map,
covering 24 sheets, was produced in November 1965, This showed the forest
areas in green, with symbols denoting spocies and density classes. &
punched card index of all forest stands was also initiated.

The area of forest was measured from the map. This showed some
67,000 ha with a density equivalent to more than 10% ground cover and
another 66,000 ha of the same species with a density of less than 10%,

Of the first category, some 48,000 ha {ca TO%) consiste of oak
coppice, mainly Quercusgalliprinos Webbe and Q. infectoria Oliv., or Ju-
niper, mainly Juniperus excelsa M.B., stands, mostly dogradeod. In addi~
tion thers are 1750 bha (oa 2.5%) of extremely dograded fir forest, Abies
cilicica Carr, with sbundant juniper; 2,000 ha (oca 3%) of cedar, Cedrus
iibani Loude.y; mostly degraded and often with a strong admixture of fir
and junipoer, or oak; and finally come 15,000 ha (ca 22%) of pine forests,
divided more or less egqually botween Pinus brutis Ten. and Pinus pinea L.,
with a8 negligible amount of P, halopensisg L. and Cuprossus sempervirens
L.

Of tho other 66,000 ha of land carrying the same species at a very
low density, about 57,000 ha (ca 86%) are covered with extremely degra—
ded oak or juniper; under 400 ha with cedar and the remaining 9,000 ha
with pinc.

Altogethor, out of about 133,000 ha mappod as carrying forest vo=
getation, only about 10,000 ha represent anything approaching high forest.
About T0% of this latter ares carries stands of P, pinea, protected and
to some extent managed for the production of the ediblo seeds.
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The inescapable conclusion from these figuros, already well known
if not previously so precisely substantisted, was that the once extensivs
forests of Lebanon have been disappearing and are boing degraded and dos-
troyed at a very rapid rate. This is supported by the very fragmented
nature of the forests, whioh appoars from the map.

With loss than 7% of tho land area covered with forest, even whon
this torm embraces stands of down to 10% denaity, it is evident that any
polioy of national land use will roquire oxtensive afforostation and the
urgent protection and lmprovement of tho remeining forests.

For the oxecution of such a policy it is reocommended that the
Forest Map could bo used immediately 1. To dotormine and record the ow-
nership category of all forest; 2. To analyso the distribution of the
foreat by administrative arcas and thoir human and livestook population
densities; 3. To analyse the limiting ccological factors determining
the natural distribution of the different foreat typos.

It is also recommended that the application of air photo-~intor
protation and simploe photogrammetry to all aspects of natural resources
dovelopment in Lobanon should bo repidliy expanded. Initially this may be
done by ostablishing a section deoveted to such work in the Plan Vert,
on the bvasis of the work and training already carried out by this Pro-
jecto
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2.7

2.8

Extonsive field checking was nevertheless imperative,
and at least 80% of the stands mapped were inspected on
the ground. For purely mapping purposes this would have
been a quite uneconomic procedure, but was in fact under-
taken largely in the course of other work and alsoc enabled
the necessary Btudy of the present condition and ecology
of the forests to be made.

On the completion of the classification and delimita~
tion of the forest stands on the aerial photographa, the
limits were transferred to the 1150,000 map sheets by
third order photogrammetry, using & Zeiss Stereotope. This
work was put out to contract, for a price of L.L. 10,90
per sterso-pair ($3.60). A copy of the contract specifi-
cations is attached as Appendix Fos 1.

This method was resorted to after it became evident
that the high deogree of image distortion due to the ex-
tremely broken torrain made it impossible to carry out
the tranafer satisfactorily by the simpler Stetchmaster
(in this case Stereosketch) technique.

Using modern scribing techniques,; the Contractor also
produced final films for ever-printing on sach map sheet,
with the stand boundaries, serial numbers and forest type
symbol.

The Direction des Affaires Géographiques (D.A.G.) of
the Lebenese Army printed 50 copies of each of the 24 map
shoets on which forest occurred, without the green colour
by which the undefined and undifferentiated forest was
originally denoted. The D.A.G. thon used the filme pre-
pared from the interpreted serial photographs to overprint
these maps with the results of the forest mapping.

In its final form, produced in November 1965, the naw
Forest Type Map of Lebanon at 13:50,000 comprised 24 sheets,
listed in Appendix No. 2, with the forest areas printed
in green and the boundary, serial number and Forest Type
symbol for each stand printed in black. Bach sheet also
carries a legend on which the symbols are explained in
Arabic and Englishs A copy of the legend is shown in Ap-
pondix Nos 3.

The extent of each forest type was obtained by measu=-
ring the area of each stand from tho map, using a polar
planimeter. This work was also done on contract.
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The results are accurate to within 1%. They are shown

in Appendix ¥o. 4, which lists the forest area, by siands,
on each map sheet and also the area of all siands in nu-
merical order.

3. PROCEDURE

3.1

3e2

343

3ed4

In order to arrive at a suitable classification of the
forests these were initially inspected in all parts of the
gountry. As the D.A.G., made acrial photographs available,
these wore used at the same time to ocorrelate the diffe-
ront forest typos with their appoarance on the photographs.

Systematic and intensive photo-interproiation gradually
developed out of these preliminary studics and was cons-
tantly accompanied by the inspeoction of forests on the
ground.

To facilitate mapping from the photographs, delimitation
was confined to the central portion common to the two ad=-
jaocent photographs, whore image distortion due to diffe-~
rences in altitude was at a minimum. This portion was boun-
ded by two lines drawn on tho photograph, ono line half
way between the principal and a conjugato principal point;
the other line drawn on the stereoscopic image of such a
line previously drawn on an adjacent photograph. The faot
that principal and conjugate principal peints had been
marked on the photographs also reducocd the cost of mapping
tho detail by contract.

For the examination of the photographs it was found es-
sential 1o have the enlargement given by a pocket stercos—
oope, (Cassella, x 2), given the scale and quality of the
photographs used.

In detail, procedure was to lay out the asrial photo~
graphs for a given region (in the absence of any mosaics
or photo~assemblies ) to obtain a general idea of the type
and distribution of forest. The rogion was then located on
the topographic, goological and rainfall maps, to obtain
the available indirect evidence for the type of forost
likely or unlikely to occur,

o/
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As a rule, roughly rectangular areas of forest were
delimited down to a size of 1 om2, representing 6.25 ha at
1125,000, On the 1:50,000 maps this would appear as 1/4 cm2
and smaller areas would have been impracticable to label
with the appropriate symbol. Furthermore the time required
to classify, record and map smaller areas would not have
been justified by their importance. From similar considera—
tion boundaries on tho photographs were not drawn less than
4 mm apart.

Doviations from these guide linss wers made in the
gense that in areas of abundant and extensive forest, areas
slightly oxceoding 1 cm@ wore sometimes not mapped, when
they could obviously contributo nothing substantial in tho
way of production, nor bo readily incorporated in any mana-
goment. On the other hand, areas smallor than the limits
montioned above werc rocorded in rogions whoro forest was
scarce, or wherc the forest type in guesiion was not other—
wise ropresentcd. An extreme examplo of this is the forost
typo Cypross, which is very scattered and never extensive
and for which the ocourrence of very small groups was map—
ped, to obtain a comprehensive picture of its distribution.

'3.6 The serial numbsr of each stand was noted on the
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3.8

aerial photographs. Simul taneously with the delimitation on
the photographs a separate Stand Index was compiled, showing
Staend numbaer, Aerial Photograph numbor, Naeme of Map Sheet,
Forest Type,; and when the information became available, Total
Area and Foreat Arca.

An oxpanded version of this Index, with notes on many
of tho stands and photographs of mtands representative of
various forms of the Forest Types will eventually be produ-
ced to accompany the Forest Type Map.

The forests are for the most part extremely fragmen—
ted and even in the more exiensive stands there are non-
forest areas of cultivated or rocky land. For the most part
it was impracticable to delimit frequent small occurrences
of non~forest within a stand boundary. In the course of de~
limitetion the non-forest area was estimated and noted in
tho Index, in terms of tenths of the total area. Total area
within a boundary could therefore readily ba converted to
forest area, once the area measuremenis wore made.

After tho completion of photo-interpretation, field
checking and final delimitation of all forest stands on
the aeorial photographs, standard photogrammetric and map .
printing procedures were followed to produce the final mapse

../8
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CLASSIFICATION OF FOREST TYPES

4o

As appears from the present projeot of preparing the
first Forest Map of Lebanon, the practice of forestry in
Lebanon has not so far beon, nor will immediatoly become,
highly intensive. Consequently, for the initial stages
of planning forest development, only & broad classifioca~
tion of forest types, species or groups of apecies; by
wide density classes and whore relevant by age classes,
was required. At the same time this is all that was pos-
sible, given the scale and quality of the aeriasl photo=
graphes available and thoe fact that & two-man toam was
undertaking this task for an entire country. Tho classi-
fication used is sot out in Table {1 bolow. The spoocioes
included in oaoch forest itype are listed in tho map legend,
Appondix No. 3.
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TABLEs 1
CLASSIFICATION OF FOREST TYPES FOR 'I‘gE 1150, 600
FOREST TYPE MAP OF LEBANCN
SPECIES CROWN % CLOSURHE DENSITY CLASS AGE CLASS
Qver 30 i
OAX COFPPICE 10 30 2
Below 10 3
Over 30 1
OAK STANDARDS 10 30 2
Below i0 3
Over 30 1
JUNIPER 10 30 2
Below 10 3
Over 40 1
CEDAR 10 40 2
Below 10 3
Qver 40 1
FIR 10 40 2
Beloy 10 3
Over 40 1 REGENERATION
PINUS BRUTIA 10 40 2 QR POLE STANDS
Below 10 3 OLDER STANDS
Over 40 y) REGENERATION
PINUS PINEA 10 40 2 OR POLOE STANDS
Below 10 3 OLDER STANDS
CYPRESS

.o/ 10
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CLASSIFICATION BY SPECIES

As a rule a stand was classifiocd according to the
numerically dominant forost species. Most of the forests
are pure, or single speocics stands, in the terms of the
classification. Where two species olasses, such as P.
brutia and oak for oxample, werc mixed in more or less
equal proportion by area, or woro both significant for
future treatment of the stand, tho latier was classified
apart as a mixture and both symbols were shown on the
maps

In the case of fir and cedar this system was not
Btrictly adhered t¢ and the olassification was sometimes
used to indicate thoe presence of these species, although
in fact their economically and ecologically less impor-—
tant associates, such as oak and Jjuniper, might be numew
rically dominant in all or part of a stand classified as
fir a cedar.

The actual composition, or range of composition,
of stands groupod under one species heading is indicaw~
ted in the mep legend (Appendix No. 3 ).

Under'Oak coppice'’ all oak less than 4 or 5m high
was grouped, whether true coppice or heavily lopped poles
usually without a crown.

Under 'Oak standards' only stands with predomi-
nantly single stommed trees, more than 4 m high and
usually with a fairly well developed crown, were grouped.

Only one stand (No. 133) was classified as 'Firt,
comprising the only area whors this species was truly
dominant.

0f the stands classified under 'Cedar' some, such
as No. 533, were indoasd pure cedar, while in others, such
as No. 146, cedar was outnumbered by the sum of the asso=
ciatod species, fir and junipor. With tho symbolio signi-
ficaneo . and economic importance of the codar of Lebanon,
it was considersd important to indicato all its occurren-
cos on the map.

Stands of Pinug brutia were either pure, apart
from the possible presence of & more or less sparse un~
dorstorey of oak, or were mixed with cypress. The preo-—
sence of the lattor was always indiocated on the map by
adding the Cypress symbol o, as far as possible in theo
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Proportion and position occupied on the ground. Five
stands of Pinus halgponsis were also mapped under tho

P. brutia symbole

Standsof Pinus pinoa wore either purs, or had a
light and local admixturo of P. brutis and somstimes a

gparse ocak undorstoray.
Cypress ocouredd either in mixture with P. brutis

or alone, often in groups too small to delimit and was
then indicated by placing only the aymbol.

CLASSIFICATION BY DENSITY

The measure of density used was the degree of ground
cover appearing on thse aerial photographs. In theory this
can be measured with a suitable scale, but the ground
cover provided by the forests dealt with here was so
irregular, that classifying density was largely a matter
of judging the appropriate mean value for a fairly well
defined stand of more or less constant composition.

Normally the main purpose of a density classifica-
tion is to correlate a level of production with each
density class. While this was of some interest in the
present case, for rough estimates in relation to present
wood consumption for example, its main interest lay in
indicating what forest was potentially productive and
the type, and period of application, of measures required
to preserve and improve the existing forests.

4 limit of 40k density was selected, for the po-
tentially productive coniferous stands, to separate stands
which were at present dense enough to bear some improve-—
ment cutting and would require this to obtain adeguate
regeneration, from stands already sufficiently, or more
than sufficiently, open to regonerate and consequently
in need of immediate protection from grazing and further
uncontrolled cutting.

For mtands of oak and juniper, whose eventual role
would be proteotive rather than productive, this limit was
roduced to 30%, to separate stands which under adequate
protection could spontaneously increase the ground oover
they afforded, from stands so open that their improvoment -
ovon over several decades, would require intervention
in the form of planting.

eo/12
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Thoso limits wero selocted in aoccord with the widely
prevalent condition of the forests. Thus for oxample 98% of
the area of juniper forost in density classes 1 and 2 fell
into class 2.

For all forost types a lower limit of 10% density was
sot below which tho cover could no longer be considored to
roprosent forest, noeither in a productive nor a soil pro-
tactive sense. Many of the areas in density olass 3 were of
vory large extent and ombraced completely bare areas, as
well as small isolated arcas of denser stocking. In all
oasos tho density class represents a mcan value for a forest
stand, meparated equally as likely on grounds such as spe-
cies composition, goneral condition, or sito oocupied, as
on the homogeneity of theo density.

It may be noted that the choice of donsity clase limits
for tho potentially productive forosts in fact coincided
with thoso used for productive forasts in the FAO World Forest
Invontory, with all thoe attendant advantages.

CLASSIFICATION BY AGE CLASS

This was very rudimentary and confined teo the only two
oxtensive types of productive conifers, Ps brutia and F.
pinca, which were also the only types in which noticeably
young stands oocurred. In practice a distinction could be
made on the aerial photographs between pine regeneration,
or dense pole stands, and older stands. No hard and fast
age limit could be appliod, but the so called ‘young' stands
consist either of regeneration, or of dense standa of young
trogs mostly under 10 om D.B.H., reguiring protocotion from
grazing and some tending.

The location of those few young stznds is also of
interest for the possible exoecution of sylvicultural trials
(espocially concerning the pruning of P. pinea) and for ana-
lysos of stocking and growth at this stage of devolopment.

The age of tho great majority of the remaining stands

of productive conifers may be assumed to lie betweon 40 and
100 yoars.

oe/13
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Se FORAST STAND INDEX

Sel The stand index compiled in tho course of photo=-
interpretation (3.6), when annotated and illustratoed, will
provide a desoriptive accompaniement to each set of the
Forest Type Map.

Hel In addition and as a permanent and cumulative forest
record, a punched card index was started. So far this
covers all the density olass 1 stands of the productive
conifers., Its completion will be undertaken by the expert's
Lehanese ocolleagus and sUSCESSOr.

This index uses Copeland Chatterson 12.cm x 20 om ed-
ge punched cards (serigl P.2), each card representing one
stand. Theso cards are punched to show forest type, forest
area, and a range of site characteristics according to
the classification reproduced in Appendix No. 5. Moast of
those site characteristics can be taken from the oxis-
ting topographic geological and rainfall maps, supplemen-—
ted a8 required from field observations.

The stands comprising the forests of Lebanon may thus be
sorted in any desired mamner for subjection to a varioty
of analyses. Each stand card at the same time may ocarry
desoriptive notes and can be used %o record any operations
carried out, a summary of any invontory data and any other
information of interest.

The vorsatility of the punched cards will enable to
punched information to be still considerable augmented,
as new information, e.g. on omnership, location according
to administrative districts, etc, bocomes available.

oo/ 14
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TABLE: 2
ARBA OF FOREST TYP®S BY DENSITY CLASSES3 HECTARES
DENSITY
TYPE 1 2 “ 1+ 2 Young 3
Oak coppice 20525 17524 38049 29344
Qak standards 556 414 970 938
Oak coppice & standards| 151 151 384
TOTAL OAK 21081 18089 } 39170 30666
Juniper 91 1752 7843 24568
Junipor & oak 48 1553 1601 1627
TOTAL JUNIPER & OAK 21220 27394 48614 56861
Cedar 1104 968 2072 276
Fir 1759 1759
TOTAL CEDAR & FIR 1104 2727 3831 372
Pinus pinea 3202 3795 6997 T34 1803
P. pinea & oak 731
Pinus halepensis 89 89 12
Pinus brutia 5111 1375 6486 l 575 764
P, brutia & oak 16 791 867 3490
P. brutia & cypress 456 456 272
Cypress 82 82
Mixed conifers 1703
TOTAL PINE & CYPRZESS 9016 5961 14967 1381 8763
TOTAL ALL TYPES 31,340 35,082 674422 14381 65,900
(=12 —E o= 1 uuqnmnauuuanmumnudé - =

SR assy
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RESULTS AND CONCLUSIONS

6e1

6.2

643

Table 2 shows that a total of 68,803 ha of forest of
all types with a density of more than 10t was mapped. This
offectively constitutes the present forest estate of Le-
banon, covering about T% of the non-urban land area.

Other than the 7731 ha of P. pinea forest, virtually
none of this forest is at present under any form of sys-
tematic management. Consequently much of the area of fo-
rest in density class 1, and the age class young, 1is in
need of thimming, both to obtain regeneration and 1o redu-
ce the overstocking which is inimical to maximum volume
production; and of improvement cutting to remove dead or
disoased or damaged trees and to ensure the continued
dominance of tho most productive species.

Conversely, the forests in density class 2 are all
in need of protection from further excessive and unselec—
tive cutting and from grazing, particularly of the rege-
neration.

Of the above total, 48,614 ha or TU%, consists of
oak or juniper forest, whose vocation ig mainly firewcod
and charcoal production and eventual conversion 1o more
productive speoios. With the large arca involved, such
conversion would ovidently ocoupy the bulk of the resour—
ces of any future forest management programmo.

- Tho present area of cedar and fir forost, at 5¢7% of
the total, is insignificant and mainly of historical and
ocological interest, as indicating the type of sitc whore
theso noble species might bo re-establisheod.

Tho area under P. pinos comprises 11.5% of the total
end is managed at prosont primarily for the production
of tho odiblo soeds. Tho romaining 8,627 hay mainly of
P, brutia,comprising about 18% of the total aroca, inclu~
dos no stands of good quality at prescnt. But this is duo
only to noglect or over-oxploitation, for thoese forests
show signe of potontially high production, vigour and
ready regonoration, making their oarly protoction and
improvemont all the more dosirablo.

Bven such a brief analysis of the species composi-~
tion of tho foresis indicatos a gross imbalance at present
between the forosts of high production potential, with
only 30% of tho area, and thoso of relatively vory low
production potontial, comprising 70% of the total. Ono of
tho leoading articles of any future forest policy, must
therefore bo tho elimination of this imbalanco.
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While the ecological distribution of the forests will
be analysed in a separate note, it would clearly be desira-
ble to subject the geographical distribution, in relation
to urban concentrations, patterns of land use, recent do-~
mographic movements etc. 1o closer examination. This is
however not possible at present, due to a variety of fac—
tors, but is one of the tasks to be undertaken by the
export's Lebanese colleaguo and successor. The distribution
of the forests by administrative districts will appear
almost automatically from the 1:200,000 forest map which
is at present in course of production.

Whilo alone the Biblical 0ld Testament provides ample
evidence for the richness and importance of Lebanon's fo-
rests in past millenia, its recent history is virtuaslly
undocumented. To elicit this it is thorefore necessary to
rosort to tho forests themsolves and thoso provide a sade-
ly eloguent tesiimony of continuous degradation and destruc-
tion. Thus for 68,803 ha of forcst mapped with a donsity
of moro than 10%, another 65,996 ha of forest vegotation
with & density of less than 10% wore also mappod. Thore
can be little doubt that a century or so ago most of this
arca would have beon mapped in density class 1 or 2. For
thore is abundant ovidonce throughout the forests that their
condition is anything but static and that tho rapid rogro=-
ssion and disappearance of forest indicated by the above
figures continues from day to daye.

Apart from the ccological evidenco which can be cited
for this contention, it is demonstrated well enough by the
continuous range of densities in ecclogically constanit
conditions whioh the forosts everywhero exhibit. This va-
ries from 100% crown closure to something in the ordor of
one tree per kme for all the main species. Apart from cer-
tain limited instances of ecological influence, this range
of donsities must therefore be a dirset roflection of the
biotic pressure, i.o. the dogrec of cutting and grazings
to which the forests have becn and are subjocted.

The intensity of this prossurc and tho fact that it
is a curreontly active phenomenon also appears from the
figures in Table 2. Thus the fact that of the total area
mapped in all three density classcs only 23% is in donsity
class 1, strongly indicates that tho forests are progrossi-
voly disappoaring rather than the rovorse. The same is true
of the fact that T70% of tho total aroca in density classos
1 and 2 consists of what is moroc or less all dograded ocak

oo /17
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and juniper forest, whilo only 30% consists of valuable
conifers. This dindicates a goneral process, of the ini-
tial removal of the most desirable specios, followod by
the more gradual disgppearance of the hardier and less
dosirable ones. This is also substantiated by the fact that
only 8% of the pine forest is in tho young categorye.

More evidence to tho sane sffect appears in Table
3, which showa a breakdown ¢f the forests with more than
10% density by the size of the stands in which they ococur.
Density class 3 is not considered herec because it consisie
to a considerable extent of a grouping of many vory small
stands or occurrences, within a single boundary.

es/18



TABLE: 3

DISTRIBUTION OF DENSITY CLASSES 1,2 AND YOUNG BY STAND
SIZE CATEGORIES :

18 -

ATEGORY " ' “
UNDER 100 ha 100199 ha 200499 ha 500-1000 ha OVER 1000h=

TYPE

JFT%NDS LREA STANDS | ARSAGl STaWDS] ARSA “STANDS AREA {i STANDS] AREA
Oak 283 11665 “ 65 8825 32 9692 9 6348 2 2489
Juniper 8 363 2 263 1 455 1 502 4 6260
Cedar 11 364 2 264 5 1444
Fix i 1 1759
Pinus pinea T1 2644 13 1803 6 1752 1 1532
Pinus brutie 75 2949 14 1909 4 1290 1 913
Various 19 663 1 151 4 1138 2 1366
TOTAL 467 l18648 Y 97 13215l 52 l1strt 13 | o1eoll 8 ‘12040
% Age of o ,
Gccurrences 73% 167 8% 2% 1%
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Table 3 shows in effect that the forest is extremely
fragmented, with 73% of the stands less than 100 ha in area
end 89% less than 200 ha in area. Thus 47% of the area is in
the form of homogenous stands of less than 200 ha in extent,
although scme of the stands are of course contiguous. The
relatively fow very extensive asreas of forest remaining,
though for the most part open and degraded, indicate that this
fragmentary character is by no means natural, but a result

of the disappearance of formerly oximting forest.

The information ocontained in Tables 2 and 3; and on
tho map itself in rogard to forest arcas, can be further
analysed in greater detail as required for particular purpo-
s8@8. But gven this cursory exzamination of the results of the
mapping,; in terms of relative areas of the various classss,
provides a cloar picture of the state and status of +the fo-
rosts.

Az a form of land use forest, even considering as such
stands with only 10% -~ 30/ ground cover, accounts for an in-
significant 7% of the land arca of Lebanon. Of this forest,
52% by arca (donsity class 2) is too open to be productive
for at loast two or three decades. Thore remain some 30,000
ha of forest sufficiently well stocked to bo sxploited. OFf
this area 20,000 ha is oak coppice. This leaves 10,000 ha
of pine and cedar forest to produce anything other than fire-
wood, charcoal or poles, and in fact little moro than half
of this area can at proesont yleld any timber worth exploiw
ting as such and then only locally,.

There is at present therefore a sufficiently large
area of forest for the commercial exploitation of firowood
and charcoal, while the area capable of commercial oexploie-
tation for timber, especially if probloms of fragmentation
and accessibility are considerod, is virtually negligible
from a national standpoint.

It can therefore be concluded that, if forest pro~
duction is to play any role in the future econemy of Lebanon,
soma action in the form of protection and improvemsnt of tho
remaining forest areas is needed. Since it has also been
shown; as a résult of mapping the forests by species and den-
sity classes, that thoir degradation and disappearance is
actively in progress, such action is clearly neoded soon.
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HEven when tho ca. 67,000 hectares of forest in density
clasgos 1 and 2 are eventually brought into good condition,
which could be achieved in about throc doecadss of intensive
sylvicul ture and management, this will still lsavo Lebanon
with only about Th of its land arca under forest.

For a country consisting largoly of mounteins, with an
abundance of stogp slopes and rocky soils, this proportion
of forest is evidently inadequato. This is true from the
goneral aspect of land use and from dotailod considerations
of forest production; soil protection, water control, and
tourist attraction. It may thorefore be concluded that in
addition to tho rehabilitation of the existing forests, any
future forest peolicy must also cenvisago the creation of
largo axcas of forest by afforestation.

The location and oxtont of the aroas suitable for affo-
rostation will appear from the Land Capability Map at
18200, 000 which it is intended to prepare jointly by the
UN.S.F, Forostry Projoct and Soils and Irrigation Project.
The optimum forest type to ostablish on the various sitos
will appoar parily from a genoral study of the forest type
map, partly from tho detailed ecological analysis of the
forest typo distribution recommendod below, Tho yields to
be expocted are dealt with by tho writer in the Report on
Forest Inventory. Roports on the costs of the improvement
and ostablishmont of foreats will also appear from tho work
of the Project, and will cnable dotailod input/output ange-
lyses to be made of those operaticns. The presont forest
typo map thus forms the first sfop in a systematic analysis
of tho ocological and economic aspoects of forest develop-
mant in Lebanon.
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Te1 Rocommendations for the use of the Forest Map.

Telal

Tete2

The Determination and Analysis of Forovst Owner—
ship.

For the rehabilitation and massive oxtonsion
of forosts it will be ossential to establish, on a
cadagstral basis, the presont ownorship of tho fo-
rosts and of the land suitable for afforestation.

The forest map providos an ideal base for ro-
cording this information, as tho naturo and distri-
bution of tho forosts by ownership catogorios-pri-
vate, communal, state = will immodiately appoar.
Similarly the location of land available for affo-
rostation will appear in juxtaposition to oxisting
forosts and so suggost tho spocies to bo used, and
local prioritics for afforestation on both ecologi-
cal and administrative grounds.

I+ is theroforo rocommondoed that tho cadastral
boundarios separating blocks of private and communsl
lands and of all state land be transferred from the
cadastral plans to a set of the 1:50,000 forest maps.
This may be done using a large pantograph, directly
from cadastral plans at 115,000 and in two stages
from plans at 132,000,

The ownership category of each stand should
also be rocorded in the Stand Index (5. above). The
comploto analysis of foresit ownership by forest
typoes and administrative areas will not be possible
until the current cadastral survey of Lebanon is
completed, but partial analysis, by Cazas for oxam—
plo, can be made progressively.

The Determination and Analysis of Forest Dis-
tribution by Administrative Areas.

To enable final recommendations for the deve=-
lopmont of forestry and land use to be made on a
rogionel basis and fto bo able to plan the detailed
oxecution and administration of such development,
it will be nocessery to analyse the distribution
of forost types, and oventually of the areas suita=-
blo for afforostation by Cazas and Mohafazat.
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It is therofore recommoended that & tabular
statomont be propared showing the aroca of each forost
typc by Cazas, from whioh the aroa in each Mohafaza
will appear automatically, This may bo dono by trans-—
forring tho administrative boundariog from the now
13100, 000 map saries on to a sot of the 1:50,000 forest
mape and listing the stands and their ercas accordingly.

Such analysis may bo carried furthor by pro=-
paring histograms showing for oxamplo tho relative
forest area and total human and livestock population
in ocach Caza. This latter information is alrocady avai-
lable in thoe Projoct.

The Dotormination and Analysis of Forost Dig-
tribution by Ecological Categories.

As a guido for determining tho type of forest
to dovolop on a givon site and for the soloction of
sitos to obtain spocific forost produce, it will be
nacossary to know tho natural sito range of oach fo-
rest typo in somo detail. This may thon be furthor
broken down by yiold classes within cach foreat type,
using tho results of the present and futuro invenio-
IriGS.

It is therofore rocommeonded that tho punched
card Stand Index {5.2. above) be complcted at the
carliost opportunity. With tho aid of this classifiod
index and of tho forest map a tabular statoment should
be prepared showing the porcentago of cach forost
type donsity oclass corrcsponding to tho sito catogo-
rics shown in Appondix No. 5, modified as appoars ap-
propriato.

Such a2 tabulation will immodiatoly indicato
the broad ecological features of tho forost distri-
bution and those aapects requiring further invostiga-
tion, ©.g. tho significance of thoe influoenco of aspooct
on stand donsity. It is recommended that for such
investigations tho collaboration of tho appropriate
University Dopariments should be sought, sinco thoy
are gencrally boettor equippod to undertake them and
are ofton glad of subjoects which may be studicd loca=-
1ly.
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In addition it is recommendod that tho distribution
of foroat typos and density classes be studicd in the light
of tho land type and land use classification alrcady mapped
for the Land Capability Map (6.6 abovo)e This mapping was
undertaken at 1:50,000, o that transparent overlays of tho
land clasgification may readily be preparsd for supoerim-
posing on tho forcst map. Tho ocourrence of different fo-
rost typos on various land units may thon bo apalysed in
torms of limiting ocological factors, eovident from tho ta-
buletion discussed abovo, and of presont land use (cf.
roports by J.R. Dosauncttos and A. Saliba), to arrive at
a corrolation betwoon tho land capability units and the
typo of forost which thoy can support.

Recommondations for the Expansion, Rovision and Im=-
provement of tho Forest Map.
Ta2e1 For esrcas whore detailed inventory, management or

afforestation is contomplatod, it is recommended that
tho foroest deotail bo transforred t¢ the appropriato
1120, 000 maps, or enlargemonts thorenf. This will pro-
vide detailed end up to dato topographic basc maps, with
ocqually up to date forest detail, such as will bo re-
quired for local planning and control.

Such work may justify or roquirc the moro detai-
led mapping of the forost, which tho larger scalo will
also support. This may bo done on tho alrcady interpro-
tod aerial photographs, transferring tho now boundaries
to tho largor map using a third order photogrammetric
instrumont such as a Zoiss Storeotope. &ven whon no
rovision of boundaries is involvod, thaso should bo
mapped at the largor scalc photogrammotrically, sinco
thore is no detailed correospondance betwoon tho 1150,000
maps ostablished from ground survey sevoral docades ago,
and tho now 1:20,000 sorios establishod recently from
the same photos usod in the forest mapping. Transfer
of boundaries boiwoon the old and new maps using a
pantograph would thorefore give rise to orrors.

Te2e2 In the first instance only 50 s&ts of the forest

map have been produced. If the production of further
copios iz eventually contomplated this will provide an.
opportunity to improve on ceriain details. Thus the
placing of the stand numbers on the map often coincides
with other dotail, obscuring the numbers. In a few cases
small gaps have beeon left in certain stand boundaries.
Also the green base printed on all forest stands does
not always coincide porfectly with tho stand boundaries,
especially whon those are formed by an intornational
frontior.
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It is thoroefore recommended that tho maps should be
systomatically examined for such faults and the films cor—
rocted to obtained an improved socond printing.

Tel Rocommendations for expanding thoe use of Air Photo-
Interprotation and Photogrammotry for Natural Resources
Development in Lebanon.

Te3el Recommended Applications

N

Tho manifest advantages in procision, in time and
labour and in comprehensiveness of planning to bo deri-
vaed from the use of aerial photographs and the maps made
from them, in all fields of natural resourcoes dovelop-
mont, have not so far boen fully roaliscd in Lebanon.

It is thereforc recommended that the use of tho
appropriato techniquos should be rapidly expanded. Im-
mediate applications for work alrcady in progress or
soon due to start can bo found int

The detailed roconnaissanco and mapping of areas
for forest protection and managemont and for afforosta-
tion, including reconnaissanco for the omplacement of
tomporary nurscries.

All aspecta of land roclamation, including detai-
led terrain and soil studios, lay out of torracoes,
access roads and drainago systems.

Tho proliminary secloction of individual road
tracos and study of earth moving and drainago roguired.
Tho dotailed study of small scalo road notworks in ros—
trictod areas. The progressivo mapping of comploted
road soctions, terraces, drain, etc.

The iay out and mapping of irrigation and wind-
broak notworks.

Tho survey and mapping of soils, (alroady being
practised ); of all kinds of land use and of individual
crops and vegotation types.,

The production of schematic maps showing the
rosults of any such surveoys and studies, at a variety
of scales, using as basoc the already existing detailed
topographic maps.

The design and execution of statistical sampling,
for economic and other surveyss

os/25



- 24 -

It is thoreforoe recommonded that tho maps should be
gystematically examined for such faults and the films cor-
rected to obtained an improved soecond printings

Te3 Recommendations for expanding the use of Air Photo-
Interpretation and Photogrammetry for Natural Resources
Development in Lebanon.

7.3.1 Recomniendoed Applications

The manifest advantages in precision, in time and
labour and in comprehensiveness of planning to bo deri-
ved from the use of aerial photographs and the maps made
from them, in all fields of natural resourcos develop~
ment, have not so far been fully realiscd in Lebanon.

It is therefore recommended that the use of tho
appropriate techniques should be rapidly expanded. Im-
mediate applications for work alrcady in progress or
soon due to start can bo found ini

The dotailed roconnaissanco and mapping of aroas
for forost proteotion and managemont and for afforeosta—
tion, including roconnaissanco for tho omplacement of
temporary nursorics.

All aspoots of land roolamation, including detai-
led torrain and soil studics, lay out of torraceos,
access roads and drainage systoms.

Tho proliminary seloction of individual road
tracos and study of carth moving end drainago required.
Tho dotailed study of small scale road notworks in ros-
trictod areas. Tho progrossive mapping of completed
road soctions, terragos, drain, etc.

Tho lay out and mapping of irrigation and wind-
broak noetworks.

The survey and mapping of soils, (alroady boing
practised ); of all kinds of land use and of individual
crops and vegotation types.

The production of schematic maps showing the
rosults of any such surveys and studies, at a variety
of scales, using as base tho already existing deotailed
topographic maps.

The design and exocution of statistical sampling, -
for economic and other surveys.
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Te3e2 Givon thoso multiple applications for aerial
photo-interprotation and photogrammetric mapping
for work for the most part already in progress in
the Plan Vert and the Ministry of Agriculture, it
is recommended that & soction to execute this asg~
peot of the work be established as early as possi-
ble.

Since two projects, Cadastral Survey of State
Lends and Survey of Perennial Crops, both due to
make extensive use of photo-interpretation and
producing schematic maps, are currently being
planned by the Plan Vert, this body would be in
the bent position to establish a comprehensive
photo—interpretation and mapping soction. Such a
section in the Plan Vert should then service the
whole range of its own aotivities and thoso of
other intorested Government bedies. These may oven—
tuslly form their own similar soctions, as circums-—
tances require.

The functions of such a soction should bets

1« To form & comprokhensive collection of examples
of the types of aerial photographs, st various
scales and on various films, available for
Lebanon, to be consulted by specielists of dif=-
ferent disciplines as an aid te selecting the
most suitable photography for their particular
PUrposes.

2. To form a similar collection of maps.

3¢ To keeop a2 cunulative record, with costs, of
the air photo and map sexries available for
Lobanon as these appear, as a knowledge of this
is essential in the earliest stages of planning
any work.

4. To maintain a staff of trained and eventually
experienced photo-interpreters, and of photo-
grammetrists conversant with sketchmaster and
3rd order photogrammetric techniques.

The size and competence of this staff should suffi-
co to provide technical advice in the design of surveys
and studies of the type montioned above; to carry out
systematic photo-interpretation of a wvariety of subjeots
to given specifications, and to produce the reguired
schematic maps.
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Personnel

In the immediate future it will only be possible
to engage once trained and experionced photogrammetrist
and one trained photo-interpreter oxporicenced in soil and
crop surveys, as being the only personnel available. Those
should be supplemented by personnel to be trained by thenm
in such numbers s3 required for the work to be immediately
undertakon. After a suitable intorval at least two of these
trainees should be sent to complote a course at the In-
tornational Training Centre for Photogrammetry at Dolft,
Holland, one to sepcialise in photo=interpretation and
aurvey techniques, the other in photogrammeiry end map
production. Thereafter tho seciion may be oxpanded as ro-
guired.

Bouipmont
The initial requirements for equipment will be co-
vored by tho purchases to bo mado for tho two above men=—
tioned survey projocte.and tho items, already availablo.
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APPENDIX No. 1

1350, 000 Map Sheots Comprising the Forest Type Map.
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APPENDIX No, 4

Classification of Forest Stands for onitry on punched oards

FOREST TYPE PUNCH
Oak coppice B
Oak standards C
P. brutia D
P. haloponsis B
F. pinca F
Cedar G
Fir H
Juniper I
Cypress J
DENSITY CLASS
1 L
2 | M
3 _ Mc
Y ) &
GEOLOGY
Limestone Jjurassic N
Albian - aptian 0

Sandstone P
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GEOLOGY

Limostonc cenomanian

Marl

Basalt

Quatornary

ALTITUDE

Q~200m

201 - 800 m
801 - 1300 m

1301 = 1750 m

1750 +

SLOPE

0 - 20%
21 -~ 40h
41 ~ 708
71 - 100%

100 +

ASPECT
North
Bast
Scuth

Wost

R o M =

o +H B =

(=]

A1
A2
44
AT
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RAINFALL PUNCHE
200 - 500 mm B 1
501 = 700 mm B2
701 - 1000 mm B4
1001 - 1300 mm BT
1300 mm + B1 + BT
BIOTIC INFLUENCE

(Cutting, Grazing, Fire)

Absent c1
Light ¢ 2
Modorate C 4
Sovore C 7
OWNERSHIFP

Privato D1
Communal D2
State D 4
Undetormined D7
TOTAL AREA HA

- 50 E 1
50 - 99 E 2
100 - 199 E3 (E1 + B2)
200 —~ 299 | E 4
300 ~ 399 ES
400 - 699 E 6
700 - 999 ET

1000 + E 8



Figure 1. Oak coppice, density class 1. Stand 287. Altitude
600 m~900m, Mainly Q. czlliprinos, 2-3m. high, with Arbutus
Andrachna, Phillyrca modia, Calycotome wvillosa, Cretaegus sSppe,
Rhamnus sppes otc. and a ground cover of Poterium apinosum.

The abundance of thorny specics is typical of degraded forost

under heavy grazing pressure; also indicatoed by the rounded
form of the bushes.




Figurce 2, Oak coppice, donsity
class 2, Same slopo as Figs. 3
Q. calliprinos 2-3m high.

Figuro 3. Oak coppice, donsity
class 3. Bolow Chatcau do Beau-
fort. Altitude 250m=600m,

Q. calliprinos. Note shallow
soil on very steop slope (100%)
normal to bedding of Conomanian
limostone outcrop. Fig. 2 indi-
cates that oven such sitos would
havc forestry potontial whon
protecctad,.




Figure 4. Oak Standards, dcnsity class 1. Stand 109. Altitude
1250m=1450m . Q.corris var. psoudocaerris Stand above Fnoideq,
porennially lopped for foddor and heavily grazad (noto absence
of lower branches), rosulting in abssncs of regenoratione.

Figure 5. Oak standards, density class 3, Stand 481. Altitude
1250m—1500m. Qecalliprinos. Westorn slopes of Jebol Niha.
Tracks and ground vegotation indicatc heavy grazing. Ralict
forest in coedar ZzZonc.
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Figurc 6. Juniper, donsity.class 2. Stand no. 34. Altitude
1600m. Juniporus oxcolsa,footidissima, oxycedrus, surrounging
Cedar Stand no. 54 which doubtless extended into this arsa
formorly.

-y AP

Figuro 7. Juniper, density clags 3. Stand Yo 73. Altitude
1800 m~1900 m. Juniperus excelsa. Last romnants of what was
probably extensive codar forest, (cf. codar stand 54, 4 kme
$o north), disappearing as firewood.
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Figure 8, Cedar, density class 1., Stand no. 311, Altitude
1450m=1850m, Pure Cedrus libani with rare oak. Cedars of
Hadeth and Tannourine, fairly effectively protected from
cutting and grazing in a relatively prosperous area. Note
dark bare patch of basalt in middle distance at extreme
right. Forest ocours on Jurassic limestone, cultivation on
sandstone and basalt.

Figure 9. Cedar, density class 3. Stand nos T2. Altitude
1800m. Western slope of Jebel Niha, near creat. Note wind-
gwept form and the mist sweeping over the ground in the
middle of a bright summer day, an important factor in the
ecology of cedar in Lebanon.



Figure 10. Fir, density class 2. Stand No. 133. Altitude
1400m=1700m, Jebel Kammouha. Abies cilicica, in places with
cedar, P.brutia and Q. pseudocerris. Junipers and Q. calli-
prinog and infectoria throughout. Note branches lopped for
goat fodder {ctf. Figs 4).
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FPigure 11. Cyprass, Cupressus sempervirens. 1300m. Qadicha gorge.




Figare 12 Pinus brutia, density class 1. Stand No. 241.
Altitude T700m-800me With abundant Q. calliprinos and
frequent carob, Ceratonia siligua. Overstoked in many
parts. Note trees pruned for fuel.

Pigure 13 P. brutia density class 2. Stand No. 108. Altitude
1250m=-1450m. Degraded, heavily grazed and cut stand with abun~-
dant Juniperus oxycedrus and Q. calliprinos.
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Figurc 14. P. brutia, density class 3. Stand 406.
Altitude 1000m~125Cm, Note nests of processionary
caterpillar on tree in foreground.

Figure 15, P. brutia, young etand
M No. 384. Altitude 250m-550m. Fairly
I vigorous pole stand 20-30 yrs. old.
Qe calliprinos and infectoria common
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Figure 16. Pinus pinea, density class 1. Stand No. 253. Altitude
650m~-1000m. Typically on lower Crotaceous sandstone, Bkassina.
Occasional ozk, including Q.p2ocudocerris. Woll protected and managod
for production of edible secds.

Figuro 17. P. pinea, donsity class 2. Uppor part of stand No.
253, ca. 1000m. Obviously less well protected. Note oven smal-

lost troes pruned.
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