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1. Introduction

This is the second and tinal report submitted to the UNDP's “Conservation and Sustainable
Use of Dryland Biodiversity project, as a partial tulfilliment ot the contract established
between UNDP and Dr Rami Zurayk. This document reports on a participatory investigation
carried out during 2000-2001 in the three target sites of Aarsal, Ham and Nabha, m order to
document and understand the indigenous agroecological zoning

2. Methodology
2.0 Approach

The investigation relied principally on a combination of participatory Lield methods and
Geographic Information Systems (GIS) GIS was used primanly as o tool of analysis and
presentation. Participatory field methods were selected as these have become an established
procedure for investigating indigenots resource management systenis and tor complementing,
lormation obtained in more fornual surveys especially iy data-poor environments (Webber
and Tson, 1994) One of the main advantages of participatory investigations 1s that they help
provide a holistic vision from the perspective ol the end-user, and makes use of their
experience, whicliis integrated with that of the researchers, in order to broaden the common
knowledge-base (Chambers, 19944, 1994b).

2.b FTeam

Meetings were arcanged that brought together the project team and the local focal points n
cach of the project sites. The group usually consisted of 2-3 researchers and an equal number
of tocal people with good knowledge and experience of the area. The participatory
investigations took the furm of relaxed semi-structured interviews fottowing a guiding
framework, which outlined the sequence of events and points to remember. The rescarchers
hehaved mostly as active listeners and observers

2.¢ Tools

The classical participatory investigations tools (maps, sketches, diagrams, ranking) were used
The participants were provided with sheets of white paper and asked to draw the resource
maps of the target sites according to their perceptions. The information obtained include: local
soil types and their classitication and distribution within the landscape, local agrociimatic
nformation, local fand use systems and indigenous agroccological zoning These information
were then transtormed into geographie data using a Global Positioning System (GPS). The
data from the GPS was then entered in GIS format (Arcinfo), and overlaid with the base maps
of the 3 sites in order to produce a uea-referenced agro-ecological map
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2.d Field validation

One or more of the local participants accompanied the tield team to locate the boundaries of
the different soil and agroecological zones i the field. This particular step was necessary but
very lenuthy, as each site required an average of 3 visits with a team composed ol 3 persons
(tocal guide, GPS operator, driver). Hundreds ot data points were acquired in cach site.
order to enable the accurate drawing of the zones boundaries

2.¢ Mapping

Two kinds of maps are attached to this report: hand drawn maps (local team) and GIS maps

3. Indigenous agroecological zones
3. Aarsal
i) Agroccological zoney

Aarsal is by tar the largest of the 3 sites (290 k') This affects the scale of the miormanon
that is obtained. and the degree of preciston and details that can be achieved within the scope
of this work The people of Aarsal distinguish 3 general arcas i thew lands: The highlands
(Jurd), the valleys (Wadis) and the steppe (Plam) These are further divided into 6o different
farming zones (Map 1 - Sketeh 1)

Zone | The Thgh Jurd
Zone 2 The Middle Jurd
Zone 3 The Low Jurd
Zone 4 The Wadis

Zone 5: The Eastern Area
Zone & Western Area

Some agrochimatic characteristics ol these areas appear in Table 1. In these agroecozones, the
climatic conditions are sufliciently unitorm to determine potentials and constraints tor crops
In the classitication process, climatic data is not measured, but inferred from the duration ot
the snow cover and the incidence of {rost, which are used as indicators of temperature and
moisture (Table 1). Ecological indicators of tocal climates are also used to delineate the
agaroecological zones The distribution of Pateriwn spinosun, a thorny ground-bush usually
characteristic of the more humid highlands of the Western mountain range ot Lebanon,
delineates the hmits of the Western ecozone. Similarly, the vceurrence ot Artemiasea herba-
alper, a desert plant, delincates the Eastern steppe The result of the indigenous agroecological
zoning is a landscape division that is clearly delineated and that is commonly used and
recognized by the entire community.

it) Soils

The participatory team was also asked to provide heir perception of the sails ol Aarsal Soll
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varability i Aarsal s himited due to the relatively homogencous parent rock Tormation
(Cenomano-Turonian hard funestone)y Yet, due to vartations i local chimate and m landtornm,
several soil types may be distinguished These are named by the Tocal people inrelation to
thew gevuraphic location (ex: the soils of Rahweh, i the muddle Jurd) Our inquiry about the
ditference among ditferent soil tvpes revealed that the local farmers categorize their soils
different classes. which retlect thetr agronomic potential, tollowing a mulu-descriptors system
that mcludes depth, cofor, texture/water celations, and any other existing hmitations {see Chart
). Farmers do not carry out soil imvestigations tor the purpose of determining these
descriptors, but fearn about them during land preparation and planting operations Knowledac
has evolved dramatically over the past decade as new agricultural technologies, especially
mechanical tillage, have altowed hiterally a more "in-depth” perception of soil

Sketel 1: Hand dravwn agroccological map ot Aarsal
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3.b Ham-Maaraboun
i) Agroecological zones

This is the smallest of the 3 sites, and it covers the lands of the villages of Ham and
Maaraboun A meeting was held in each of the 2 localities. and the mformation was then
itectated The fanmers and heeders of Ham and Maaraboun identified 5 ditferent
acroccological zones (see sketeh 2)




Zone | The Eastern Mountains arca extendimg trom Dahre Flakl Al Lassah passinge by Aan
Al Satsateh nll Am Al Bounaya moantainous and rocky with steep slopes, the sorls wre ey
redin color Indicator plants are Tumper. Oak and Craregens spp Mostiv used tor grazmge this
zone has the coldest climate.

Zone 20 Shmiss (south-east exposed slopes, recenve more direct sunlichr) metuding Shimiss
Flam, Shnuss Baroukha and Shmiss Al Midan: it s @ mountainous area with
grevishivellowash sotts Indicator plants. Poterium spinosum (Ballan) and Sunumae 700 0 of
the arca is used tor grazing. the rest 15 rocky. The climate is moderate. and recently, some
lands have been reclaimed for orchards, mainly by the people of Ham.

Zone 3 The Saky  These are central flat lands and include Saky Ham and Saky Maaraboun,
10y anirngated area It has heavy red soils which is hagh in fertiity, no rocks, and is planted
with fruit trees 1t has the warmest climate

Zone - Highland-Mazareh. These are small lat arcas wathin the mountains which have
been reclaimed and are used tor agricoture. They are sometimes irrigated from nearby
streams and springs. They are mainly planted with cereals and fruit teees: They have heavy
red soils which can be very dark and are considered to be very tertile, such as the soibs of
Tallet el Saoudab The rocks include Basalt and Sandstone They have a cold to moderare
climate

Zone S Lowland-Mazarveh. 1tis simular to the zone 4, except for the cimate which is
maoderite

Sketeh 2 Hand drawn agroccological map of Ham-Maaraboun
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Fable 2 summerizes the mam agroecological charactenstics of | lam-Maaraboun Map 2
shows their geographic focations and extents

i) Soils

The specific soils knowledge that we were able 1o capture in Ham-Maaraboun was linted
although soil vaciability in this site is greater than elsewhere. As with other sttes, tertiling is
perceived to be a combination of soil depth and color Deep colors indicate higher tertility. as
18 the case with the soils of the Mazareh and the Soils of the Sakiy. 1t was not possible durnng
the time frame of this consultancy to investigate further reasons for the lack of
communication of the local knowledye.

3.¢c Nabha
i) Agroccological zones

The site of Nabha ts divided mto S agroccological zones, on the basis of general soil and
climatic characters (see chart 1) These zones are further divided into subzones depending on
landtorm and related soils characters, specitically soil depth and rock outcrops. Only the main
zones are described below, while the sub zones are reported on map 3

Zone 1 Quyoun Ourghosh This zone extends lrom Dahe-El-Kadib at the castorn border of
Nabha tdl Al-Korna Al-Alia Land teoure is mostly communal The climate is very cold Most
ol the moisture is received as snow, which lasts from November il May, and renders the
lields difficult to plough Gl carly fune The vegetation is mostly sub-alpie shrubs and
annuals. This zone s mostly used as for arazing and (or cereal crops. We have to note that
only a small part of this arca is included in the project

Zone 2 The High Jurd Extends [rom Al-Korna Al- Alia Gl Al-Sawwana (excluded) and
includes Al-Hamrat and Al-Tnoubat. Mostly communal tand. The climate is cold and hirsh
The snow cover remains Gl mid-end of April and the Tand is workable as of mid- May
Vegetation includes wild pear and plum trees. The Tand is very rocky Some valley floors
(“shouab™) can be cultivated with wheat and barley but agriculture is rave, and this zone is
mostly used for grazing This is the uppermost limit of the wild almond. which is used to
differentiate between the high jurd and the middle jurd

Zone 3 The Middle Jurd Qornet ¢l Hommos and Al-Sawwana These lands are relativelv
Hat and currently used for barley production The climate is moderate and the soils are
productive and suitable for agriculture. The land is workable as of the end of April. as the
snow cover only tasts tll mid Apn

Zone 4 The Low Jurd and the Wadis. Al- Azra, Wadi Ghannit, Wadi Al-Damdoum, Qornet
el Qasr, Mrah el Khokh. These lands have good. deep soil and moderate chmate, and are
generally considered to be the most suitable for agriculture in the mountainous zone of Nabha,
as the snow only lasts till the end of March, which makes the land workable as of early April
Mostly under private tenare, these lands form the backbone of the fruits production in Nabha
They are however prone to water crosion as they receive a significant guantity of raintall A
tecent Hood washed away much of the soil and peopte deserted ther fands seeking tor jobs
the city. Nowadays, agriculture has declined, and an oak forest ecosystent has replaced the




orchards and ticlds. This 1s not without economic value as the osk trees are used tor heatime
and charcoal production

Zone 50 Al-Sahl This is the land leading to the Bekaa plain The slopes are mild and the
chmate moderate. with snow remaining till mid-March. making the land workable as of carly
April- The main erops include wheat. barley, chickpea. fentils and vetch Tobaceo has been
recently mroduced

Sketeh 3: Hand drawn agroecological map of Nabha
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i) Soils
Indigenous soil knowledge in Nabha is well developped and the ocal classification relies on
ditened characters. Soils are generally differentiated on the basis of Tibah and Tarawah, two
mdicators that reflect:
a Fertility and absence ol rock (Tibah)
b Consistency and crusting (a combimation of water relation. texture and clay types)

{ Tarawah)

The fertihty of the soils is further related to soil color, with the darker colors mdicatmg higher
tertility. In Nabha, 3 soil types were identitied on the basis of color




a The Red soilsowithe S sub-types arranged as a catena that reflects the depth of the red color
Sahltdeepest red) low Jurd (Damdoumy Middle Jurd (Sasswanahy High Jurd (Hamrat) and the
Dhour {lightesty. Red soils of the elevation are believed te be more appropriate tor trees as
they give “coolness™ Our observations indicated that they are better structured and more
decalaitied, which results in granulation and better draimage

b The Black soils. thought to be the most tertile (Taryyeh)

¢. The White soils of the Dhour elevations. These are the least fertile. although they are fice
of rocks and retain moisture longer due to their fine texture and thewr poor structure.

4. Notes and conclusions

One of the outcomes of this study was the understunding and description of the indigenous
agroecological zoning process. The process is systematic. and integrates climate and soil
attributes (Chart 1)

Itappears that soit depth and soil color are the most important descriptors in the indigenous
sull classification in the 3 sites. Soil depth has direet implications on crop vield and moisture
reserve: Soil coloris the second deseriptor in the indigenous soil taxonomy, as it is locally
believed o be related to fertility Light colored soils docally described as pale vellow or
arayish) are beheved to be less fertite than red or brown soils Field survey data in Aarsal
showed that soil color ranged from strong brown (7 SYR 5/60) to very pale brown (10YR 7/},
and that there was a positive assoctation between color and total CaCO3 content

Several studies of Lebanese soils (Goze, 1950, Lamouroux, 1972, Darwish and Zurayk, 1997)
confirm the CaCO3/color association. For imstance. under wood drainage. soils formed on hard
limestone (such as the Aarsal soils) will become decarbonated and rubetied, which imparts
them with a charactenstie reddish color These samwe soils wilt remain brown and calcareous il
dramage is msufficient o mduce decalcitication and oxidation of Fe, which is the case ol

nost of the soils of Aarsal. Where erosion is intense, and AC horizons evolve, these are often
lighter in color due to the contribution of the weathered parent material, hence the highter
shades and the large CaCOy content. Thus, it appears that a connection between CaCO. and
specitic aspects of soil fertility may be justitied, especially at very high levels of CaCO,

Soll texture and water relations (a combination of permeability and moisture holding
characteristics) constitute the third descriptor. Finally, the presence ot a limitation, such as a
petrocaleic horzon serves as a fourth descriptor. Thus, i their indigenous soil classification.
the local community relies on physical factors that can be observed visually. This supports
earlier findings (Kundiri et al., 1997 Briggs et al . 1998). which show color and texture to be
the key soil charactenistics for tarmers in Nigeria and Egypt

The agroecological zones tormed the basis for the initial sorl investigations, and. as a result,
the geographic distribution of soil units i the map that was produced was meaningful o the
PRA participants. It must be noted, however, that a map tn which soil units are represented as
clearly delimeated polygons falls shoct of tully reflecting the local soils knowledge The
discussions that were held after the map was presented to the community revealed that soils
are not perceived by the local people as clearly defined patches on the landscape, with well
delmeated boundaries. They form a continuum in which difterent soil types intergrade into
one another, (0 a perspective that more faithtully represent reality. When asked to name the




sorl e a land area of manageable size, tarmers will often ansswer "mostly this, with some ot
that” Thus soul nanming process, which does away with boundaries, is very simifar to that used
i Fhghland New Guimea (Sillitoe, 1998) and allows Texibility to adapt to changes in the
landscape. which s necessary in the dissected highland arcas where the reliet can create a
multitudes of soil types This process contlicts, however. with the classical soil mapping
approach in which parcels with specific landscape characters are represented as cleardy
delineated polygons,

[t 15 also interesting to note that people’s perception of size 1s strongly influenced by the
importance of the land resource type in their livebhoods. For example, when comparing the 2
maps. we note that the Ham group has draswn an oversized Mazraa for Ham and a small Sakiv
tor Maaraboun area The opposite is seen for the Maaraboun map

Maaraboun relies mainly on its Targe Sakiy tor agricultural production while Ham's relies
mainty on 1ts Mazareh

5. Last of local participants in the investigations
Aarsal

Khated al Shubb Membee i the ARDA (local association)
Kassem al Shabb President of ARDA

Mohammad Flewty, Farmer

Al Mustata Kronbeb Farmer

Abou Alimad Flenty Livestock herder

[Ham and Maaraboun
[n Ham

Hassan Mourad, Mayor
Talal Mourad, IFarmer
Al Mourad, Farmer
Majed Mourad, Farmer
Al Abbas, Farmer

In Maaraboun:

{lassan Kassem, Farmer
Attich Yehya, School teacher
Mohanmunad Abd-El-Majid, Farmer

Naubha

Nadun Ambaz. Sheep herder and bee Keeper

Mohammad Ambaz: Farmer

Hussein Amhaz: Umiversity student. Helps his father and uncle during his free time m those
activities he deems would let him gain some experience

Hussein Khattar Ambaz: Farmer




Table 1 Indigenous agrocecologieal zones and their charactertstics in Aarsal

I.cozone

| ow Jurd

Middle Jurd

High Jurd

Fastern area

Western area

Wadis

l.andform

Steep lands. abrupt.
rocky

Hills and some tlat
depresstons ~ 10 ha

NArrow erosion
terraces, small
tields between hills

Mostly steppic
plain dissected by
Hood routes and
bordered with
footlalls

[y wath encased
valleys

Valleys of the TLow
Jurd hells. Old
terraced liclds with
some flood control
measures

I.and cover/Land use

Grazing. quareying, some
grapes and annual cropping

Cherry and apricot orchards
Orchards on 157 slopes. few
soil conservation practices

Wheat/chickpea, some cherry
orchards, Pasteralism

Mostly pastoralism, with
overwintering sites
Vegetation dominated by
Artemusa herba-alpa

Chervy-apricot orchards,
vineyards Presence of
Potenum spinosum, locally
cansidered as an indicator of
temperidte microclinuate

Vinevards, figs Urban
exXpansion

Climatic characters

Snow: December-mid-Nareh

Frost December-April

Snow Mid November- April
Frost: October-April

Snow: November-April
Frost: Octaber-mid-May

Windy

Snow: December-Narch
extendimg to mid-Apnl on the
tootnlls

Frost as snow

Snows Oceasionally in
January-tebruary
Frost January-March

Snow: December-nud-Mareh
Frost: December-mid-Mareh




Table 2 Indigenous agroccological zones and their charactersties in Ham-Maaraboun

Fcozone Landform Land cover/land use Clhimatic characters

Eastern Mountainous and Zaarour (indicator plant),
NMountains rocky with steep 95% of the area used tor Cold climate
slopes grazing
Poternnn spinosien (Ballan)
e ‘ and Sumac (indicator :
Shimiss Mountainous area R Moderate climate
plants), 70% ot the area
used tor grazing
. No rocks . , :
Saky Iivated area Iruit trees Warm climate
gated are:
Fleghland - Flat areas . . ‘ :
MT] ol lricated Cereals and frut trees Cold-moderate chimate
dzare a
Lowland - Generally Dat areas . . .
Masircly Partly iaated Cuereads and frut trees Moderate climate
aziare artly trrigate

Table 3 Indigenous agroecological zanes and their chacieteristics in Nabli

licozone Landform Land cover/land use  Climatic characters
Ouyoun Mountam, steep Ncrophytes, buslies, Hard chmate
Ourgosh slopes annuals Used tor grazing Snow rentatas tll May

‘ .. Hard-moderate Snow till
theh Jurd Rocky-steep Wild almond. bushes

end April

Moderate climate.
Wild pear and plum trees Snow: remams tll mid-
April

Rocky, some
cultivated “shouab™

Middle Jurd

Cereal crops, tobacco and , :
L Warmer chimate
Low Jurd . fruit trees , S .
Wadis and slopes . : Snow: remains till end ot
Qak, pistachios, cherry, March
[¢

almond and pear trees

Wheat, barley. chickpea,
Plain, hills lentils, Kersanneh, newly
tobacco has been introduced

Moderate chmate Snow

Al Sahl remains tll mid-NMarch




Chart 1 Framework tor indigenous ecological zonmg,

Geographic
region
y
Length of snow
and frost Climatic Botanical
periods characters indicators

Ecological zones

Scil Depth
|

Soil Color
(Fertility-Lime
content)

Texture‘?WaTer
relations
|

-

Other limitations
iHard pan)

|

//-—I\\

Soil type )

— e

Agroecozones

i
t
¥
|
'
¥
i
]
£
¥
i




References

Pl

§]

Briggs, ). Pultord, T D Badr, M Cand Shaheen, A S 1998 Indigenous and scieatitiv
knowledge: the choice and management of cultivation sites by bedouin i Upper
Fovpt  Soil Use Manage 144y, 240-245

Chambers, R 1994x Participatory rural apprasal (PRA) Analysis of experience
World Dev. 22(9), 1253-12068.

- Chambers, R 1994b. Participatory rural appraisal {PRA)Y Challenges, potentials, and

paradigm. World Dey. 22(10), 1437-1454

Darwisl, TN and Zuravk, R A 1997 Distribution and nature of Red Mediterranean
soils in Lebanon along an altitudinal sequence Catena 28, 191-202.

Geze, B 1956 Carte de reconnaissance des sols du Liban. Ministry ot Agriculture,
L.ebanon

Kundirs, A M Jarvis, MG and Bulloek, 1P 1997 Traditional soil and land appraisal
on tadama lands in northeast Nigerre: Soth Use Manage 13, 205-208

Famouroux, M 19720 Elude des sols tormes sur roches carbonatées Pedogenese
tersiallitique au Liban Office de b Recherche Scientifique et Technigue Outre-Ner,
Pars, IFrance

Stilitoe, Po199s Knowing the fand - Soiland Tand resource evaluation and mdigenous
knowledge Soil Use Manage. 14(4), 188-193.

Webber, LM and son, RO 1994 Participatory rural appraisal design Conceptual
and process isstes. Agin Sys 47 107-131




AJOLDICGOT $I5)
$820U8I0§ DOOJ PUD ainnouby
. .40 ALIN20DY
O

ms 4NV

-~ u
wey
[r4139

W cuaen

BIIEY

Hodii]

EUY

vory wiase g [ |
srem ]

pang o1pvTN 224
prng y3ry NN
vary wraiseqg [ |
prop mo 7 [

;pueda’

[esIRY 971G

Suioz
921801023048y

1 ‘ou degy

Afenz may sq & peasddy JANTVATO - ¥E0/AAT uouvqoa] up fjpsiaaspoiqosly
pupihi fo asp) GUUIPISRS PUY UOIIVALISKOD

Lmoyy-[q veyar] Adueg £q paredaig

™ ™ e 0000GT/T 2188
i 4 0 4

e - . et o - e

N\




150000 191000 192000 193000 194600 135000 196000 197000 138000

219000 L »S _ -219000

J /
A r L | |

217000 <
216000 /j \j 216000

218000

215000 215000
QS,\
214000 / A\ d? ( — 214000
213000 & /_/ \\/"EJ/-{ } 213000
212000 w 212000
211000 \\W;x 211000
210000 210000
190000 191000 192000 $93000 194000 195000 196000 187000 198000
ir;:::fdbﬁfﬁﬂyklﬁﬁﬁhm Conservation and Sustainable Use
of Dryland Agrobiodiversity in Lebanon

Scale: 1/50000 f Dry gLEB/Q?/GM 4

0 ]. 2 K BE IR

e S—— " GEF/UNDP/LARI

Legend: Map no. ?

{emm: Hl Saky .
@ AUD "‘.E‘EE%“ Lowland-Mazareh Agro-ecological
faculty of =V [ H.ighland-Maza_rch
Agriculture and food Sciences L] g;:“f'm mountans Zones
| I miss

GIS Loboratory N Villaoes Site: Ham-Maarahnun




190000 191000 192000

254000

253000

252000

193000 194000 195000 186006 197000 158000 189000

200000 201000

- 2540060

251000

250000

249000

248000

247000

246000

245000

190000 191000 192000

Crale s 30000 T

253000

e e e 252000

251000

250000

243000

-—24B000

- 247000

- 4 - -24B000

-245000

193000 194000 195000 196C00 187000 188000 18900
0 1 9 Kn Conservation and Sustainable Use of Dryland

AvsmTh o A s cdar 2o T e vawmeae T TR/ 4 /T ATATIID/ST AT

200000 201000

Prepared by Dany Lichaa El-Khoury
Annroved by Dr Rami Zuravk

Map no. 3

Agro-ecological

ZONes

Site: Nabha

Legend:

[ ] Sanl

[ ]Low Juxd
[__] Middle Jurd

B High Jurd
] Ovuyoun Ouzghosh
Il Vilages

1. Deep productive soil with litde
limitations for agriculture
2. Rock outcrops + lithic soils

3. Discontinuous soils

4. Natural soil under rock
fragment

Tripoh

AUB YyH‘.
Faculty of
Agriculture and Food Sciences

GIS Laoboratory




CONSERVATION AND SUSTAINABLE USE OF
DRYLAND AGROBIODIVERSITY IN LEBANON
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Preliminary agroecological zoning and
target site selection

Rami Zurayk PhD




1. Introduction: Project background. Tasks/TORs

This is the first report submitted to the UNDP’s “Conservation and Sustainable
Use of Dryland Agro-Biodiversity” project as partial fulfillment of the contract
established between The UNDP and Dr. Rami Zurayk in his capacity as soil
conservation and management specialist. This report covers Task 175ite
selection and preliminary agro-ecological classification” as detailed in the
terms of reference attached to the consultant’s contract.

7. Materials and methods
2.a Definition of terms

Target site: Locations in the Baalbeck area where project activities are
focused (Map 1). These target sites cover the various ecological environments
of the Baalbeck regions and include:

Aarsal’ Mountainous arid zone located in the north of the Anti Lebanon
range.

Ham-Maaraboun: Mountainous semi-arid zone located in the central Anti-
Lebanon range.

Nabha: Mountainous/plain located on the eastern slopes of the Lebanon
range.

Monitoring sites: Areas within target sites where project activities are 10
be undertaken and changes in biodiversity monitored (Figure 1).

2.b Approach
i) Preliminary agroecological zoning

The preliminary agro-ecological classification was conducted following the
standard procedure of integrating climatic information (in this case mean
annual rainfall data) with land information (soils and topography). In or case,
the integration is coarse because a) the sources of data have limited reliability
due to measurement methods, type of data (for instance, mean annual
rainfall should not be used as a single climatic indicator), and the scale of the
maps from which some of the data was extracted (1:200,000). It is our
opinion, however, that information on Mean Annual Rainfall is overestimated,
especially regarding the precipitations received in the past 10 years. The data
from the rainfall map was extrapolated from 1960 climatic data, none of
which was obtained from weather stations located within the sites. However,
this is the best available data, and it can give a good indication of the
different ecological zones of the 3 sites when used with caution. Whenever
there was a need, information pertinent to the geology of the sites and to the



current land use were also used in order to refine the process of selection of
the target areas.

ii) Monitoring site delineation

The monitoring sites were delineated through discussions with the project
team, based on the results of the preliminary agroecological zoning and on
the initial data obtained by the project team and the consultants. This data is
specifically related to the presence of project target species.

2.c Data sources
i) Elevations map

The contours map (50 m intervals) was manually digitized from the 1:20,000
maps developed by the Department of Geographic Affairs of the Lebanese
Army (1962). The slope map was derived from the contour map using ArcTIN
and DTM, by generating a tin from which a grid was derived. The grid was
then converted to slope polygon coverage with the desired slope classes in
Arc View.

if) Rainfall map

This map was manually digitized from the 1:200,000 map developed by the
Department of Geographic Affairs of the Lebanese Army (1962). The
information combines rainfall and snow precipitation.

iii) Soils map

A soil map of every site was clipped from the digitized soil map of Lebanon
(Géze, 1956) published by the Ministry of Agriculture of Lebanon. This map
(1:200,000) was produced using aerial photographs as well as geological and
topographical maps for delineating soil mapping units, which are identified
using a French-based classification system. This classification system will be
used in this report. However, the soil names will also be translated into
English.

iv) Land cover/land use map

The land cover/land use map was extracted from the digital land cover/land
use map produced from Landsat images, published by the FAO (1990) and
digitized by Khatib and Alami consultants. The scale of the map is 1:50,000.
Field visits allowed the ground truthing of the land use types.



3. Preliminary Agroecological zoning
3.a Aarsal
i) Topography

The largest of all sites (290 km?), Aarsal has also the most varied topography.
Elevations span from 1,400m to 2,600m AMSL. In practice, most accessible
areas are located below 2,200m, as the remaining area forms the Syrian-
Lebanese No Man's Land. The landscape is generally dessicated and consists
of a large Eastern Area (Badia), the valleys surrounding the village (Wadi),
which include the western area of Aarsal, and the mountainous zone (Jurd)
(Map 1).

ii) Soils

The soils of Aarsal are mostly discontinuous (presence of significant rock
outcrops). The most common soil type, covering 60% of the territory, is the
Yellow Mountain Soils (Sols Jaunatres de Montagne), located in the Highlands
(Jurd). The soils of the Eastern area consist of an association of grayish soils
(Sots Blancs Grisatres) and of yellow subdesertic soils (Sols Jaunatres
Subdesertiques). These cover a further 15% of the area. The discontinuous
Terra Rossa (Sols Rouges Discontinus) forms the soils of the Wadis and
constitute 10% of the soil resources. Map 1 shows the geographical
distribution of these main soil types, and Table 1 shows their main
characteristics.

iii) Rainfall

According to the rainfall map of Lebanon, the Aarsal area is divided into 3
main rainfall areas: a highland area receiving 500mm annually, a middle area
receiving 400-500mm and a lower elevation area receiving 300-400mm. The
validity of this data is, however, limited. From personal experience of the area
and some preliminary measurements, we believe that there are 3 main rainfall
zones: The Jurd, which receives up to 350 mm/year including snowfall, the
Wadis, including the Western area, which receive around 250 mm/year and
the Eastern area receiving less than 200mm/year (Map 2).

iv) Preliminary zoning

Based on the integration of the topography, soils and rainfall (as amended by
our observations), we can delineate three main ecozones in Aarsal (Map 3):
The Eastern area, mostly flat with minor hills, receiving very little
precipitation. The area is mostly used for grazing and the range is very
degraded.

The Wadis and Western areas where the precipitation are adequate for
supporting semi-arid vegetation especially in the wadis where rainfall is
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naturally harvested in the valley floors. The area is mostly planted to grapes
with some annual cropping.

The Jurd, where most of the precipitation is received as snow. This area
used to be grazed but is now being converted to cherry and apricot orchards
which are adapted to the soils and the climate.

v) Monitoring site selection

One large target area subdivided into 2 sub-areas was selected to cover most
of the Wadis and part of the Western Jurd area. The degraded Eastern area
was not represented due to its ecological and land use status. The total area
of the monitoring site is 44.6 km? (Map 3).

3.b Ham

/) Topography

Ham-Maaraboun is the smallest of all sites. It consists of a depression starting
at 1300m ASL, and running NE, bordered on the eastern side by a ridge
reaching a maximum elevation of 1,900m (Map 4).

ii) Soils

Most of the soils of Ham-Maaraboun belong to the discontinuous red soils
(45%). On the elevated summits the yellow mountain soils dominate, while
mixed soils "Sols de Melange”, formed on the early cretaceous geological
formation may be found in appreciable quantities (34%) between 1700m and
1500m. These soils are especially interesting for agrobiodiversity as they
include sandy patches as well as basattic patches (Table 1 and Map 4).

fii) Rainfall
Ham-Maaraboun falls within one rainfall zone, 500-600mmy/year. However, as
with the other sites, the validity of this data is limited and values are probably
overestimated by 100mm (see section 3.iii).

iv) Prefiminary zoning
The integration of the elevation, rainfall and soil data allows the preliminary
zonation of three areas: The “lowland” dominated by the discontinuous red
soils, The middle elevation tands, dominated by the “sols de melange” and the
crests, dominated by the yellow mountain soils (Map 5).

v) Monitoring site selection

Based on the above analysis, a monitoring site covering the three soil types
and the elevation ranges in the form of a transect was selected (Map S). The



size of the selected monitoring is 10 km? and includes nearly all the terrain
variations.

3.c Nabha

i) Topography

Nabha's site (60 km?) is divided into 2 distinct topographic areas each
occupying nearly 50% of the total area: the Lowlands, with limited slope,
spanning between 950m and 1200 m, and the Highlands (jurd) within an
elevation range of 1200-1900m (Map 6}.

if) Soils

The majority of the soils of Nabha belong to the discontinuous red soils group
(53%). Other discontinuous red soil associations in the low elevation zone
cover a further 40%. Thus, except for patches of yellow mountain soils and
white Renzinas (sols blancs grisatres), Nabha's soils can be clearly divided
into 2 interrelated pedological formations, the characteristics of which appear
in table 1 (Map 6).

iif) Rainfall

The Nabha site spans over a broad range of rainfall regimes, due in great part
to the broad elevation range. The lower plain is located in the 400mm-500mm
rainfall regime, while precipitations can exceed 700mm on the highlands
(including snow). However, the limitation to the rainfall data presented in
section 3.iii apply to the Nabha site (Map 7).

iv) Preliminary zoning

Based on the combination of elevation, rainfall and soils, 2 general zones can
be identified: 1) The Lowlands, relatively flat, with an elevation range of 900-
1200m, a rainfall regime of 350mm-450mm and discontinuous red soils
3ssociations with or without hard pans; 2) the Highlands, (1200m-1900m)
dominated with discontinuous red soils, with a steeper terrain and falling
within the 500-700mm rainfall zone. These receive most of their precipitation
as snow (map 8).

v) Site selection

A target area that represents the Highlands and the Lowlands, with particular
emphasis on the highland zones, (as the lowlands are mostly used for semi-
intensive cropping) was selected (Map 8). The uppermost elevation zone, with
yellow mountain soils, was not included as it limited in area, generally
denuded and poorly accessible. The area of the monitoring site is 17 km?.
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