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Main Messages

eEconomic policy, increasing population, and increased unsustainable consumption
patterns and life style, lead to significant changes in land patterns, and land area per
capita of forest, arable and range lands decreased.

e Approximately 18% of the lands in Syria are degraded, mainly induced by human
unsustainable activities. Consequently, this degradation can in many cases be
reversed by a change in policies and human behavior. Also 95-97% of the land is
vulnerable to degradation, and 94% will be impacted by climate change.

e The expansion of agricultural production has not been accompanied by appropriate use
of technology, effective agricultural policies or planned urban development, and
has resulted in further land resources degradation. These issues, however are cross-
border, and require the commitment of national governments to effectively work
together regionally to achieve greater sustainability throughout the region.

e Integrated, multi and inter-disciplinary, and participatory management approach has to
be considered in the agricultural sector as well as in other sectors and land
resources. This is due to the importance and interrelation ship of food security and
sustainable management of water and land resources and agricultural policies.

e Urgent need for capacity building including scientific and educational institutions,
activation and effective use of science and technology, exchanging experiences and
benefiting from indigenous knowledge and experience.

eRangelands are degrading at an alarming rate, and urgently require sustainable
management to optimize their ration contribution to the increasing number of farm
animals, as well as the critical ecosystem services they provide. Heavy and early
grazing, rangeland cultivation, and recreational activities have already significantly
reduced species diversity and density, and led to an increase in soil erosion and
sand dune encroachment on agricultural lands.

e Forests occupy only 3% of the countries area, and continue to be impacted by
woodcutting, fires, grazing, cultivation and urbanization. Main sustainable forest
management challenges include incorporating updated forest policies in national
plans, reviewing land tenure regulations, management of water resources,
enforcement of legislations, and capacity building.

e Desertification in Syria remains a serious problem, and one that could increase with
climate change. The three major current hazards are soil erosion, sand
encroachment, and salinization of cropping land. As with other environmental and
land resources challenges, desertification transcends national boundaries.
Consequently, integration and cooperation of the national land management
policies in the region would be a productive and necessary step in minimizing this
threat.

Desertification / Land Use Vulnerability Assessment in Syria 4
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Summary

(185,180 km?). The rangeland is 44 %, 33 % is suitable for agriculture, 3 % is

forest, and 20 % consist of urban, services, rocky, sandy, rivers and lakes areas.
Around 18 % of the land is degraded and is mostly induced by unsustainable human
activities. Besides, 95-97% of the land is vulnerable to degradation, and 94% will be
impacted by climate change.
The doubled population (18.94 million) and the unsustainable consuming patterns
increased demands on agricultural commodities, exerting sever pressures on the natural
resources. The average land area per capita dropped by half (0.97 ha), and the arable land
by 60% (0.25 ha), and the country still in short of full self sufficiency in some major
products, such as barley and maize, despite increases in agricultural production. The arable
and rocky and sand lands decreased, whereas the other forms increased over the last
9 years.
The rainfed area decreased and the fallow land increased indicating the degraded
conditions of the arable land and the inappropriate agricultural practices. However, the
irrigated land increased, and around 89 % of the available water is used for irrigation,
mainly by surface irrigation with very low irrigation use efficiency (38 %). This improper
management of irrigation water needs quick action to make better use of the water in a
highly water stressed area.
Over and early grazing, increasing stock rating, disturbing the natural reproductive and
growth of the natural vegetation, wood cutting, excess cultivation, excess water use, and
arbitrary urbanization are the causes of land degradation. The main forms of land
degradation are; wind erosion affecting 9 % of the country area, water erosion affects
6 %, sand encroachments affects 2 %, and salinization affects 0.1 %. Low degradation
affects 66% of the degraded land, moderate degradation affects 25%, and 9% is highly
degraded.
Overcoming these complicated interrelated environmental, human, climatic dynamics
require sincere commitments from all stakeholders to support scientific efforts to
understand these interactions, capacity build up for the adoption of integrated inter and
multidisciplinary way of thinking and actions to face the challenges, developing means and
productive systems to improve, sustain, increase and optimize the use of resources. There
are good opportunities to overcome these problems; more arable land is waiting to be
cultivated, using better technologies especially in irrigation systems and networking,
adopting Conservation Agriculture, using better varieties or developing better ones,
improving animal razing and reproduction techniques, and the endless outlets science and
technology could provide.

ﬁ rid and semi-arid lands respectively constitute 71 and 23 % of the country area

Desertification / Land Use Vulnerability Assessment in Syria 5
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Introduction

Desertification is defined by the UN6 Convention to Combat Desertification
(UNCCD, 1994) as: land degradation in arid, semi-arid and dry sub-humid areas
resulting from various factors, including climatic variations and human activities. 1t is
manifested in many forms particularly degradation of plant cover, degradation of water
resources, soil degradation, and loss of biodiversity. The land natural resources base
provide essential components of living requirements to human societies such as; fresh
water, Food, fibers, and timber, and their sustainability is indispensable. However, the
human land resources relationship is complex and the local domain is influenced by
national, regional and global strategies of production and development, population growth,
changes of lifestyle, and consuming patterns (GEO4, 2007; Jordan and others, 1988). The
sustainability of these ecosystems is very much affected by human activities, use, and
management of the land resources at the individual, household, and community levels
(Blaikie and Brookfield, 1987).

The continued annual high increasing rate of population (2.5%), and changes to
unsustainable consumption patterns and lifestyle in Syria have increased demand on
commodities and exerted extreme pressures on land resources. These pressures have been
accompanied by intensive use of inappropriate technology, poor regulation of common
property resources, ineffective agricultural policies and unplanned urban development.
They have also resulted in widespread land use change and land resources degradation and
desertification in cultivated areas, rangelands, and forests. This in turn, jeopardizes food
and water security, and endangers the human wellbeing of the population. The adverse
impacts of climate change on agricultural production, however, will exacerbate the threats
of land degradation and desertification in the country.

This report will present the state of land degradation and desertification within different
land use forms in Syria, drought incidence, the impact of climate change, and options that
may help to combat desertification and mitigate the impact of climate change on land
resources in Syria.

Geophysical characteristics

Syria is located at the far west end of Asia, bordering the Mediterranean Sea, extending
on185,180 km® between Northern latitudes 32°, 20, and 37,19 and Eastern
longitudes35°,43,and42’,25 (ACSAD/ CAMRE/ UNEP, 2004). There are 5 climatic zones;
Arid in 71.3% of the land, Semi-arid in 23.1%, sub-humid in 3.3%, humid in 1.4%, and
Per-humid in 0.9% (UNESCO, 1997; Celis, et al., 1, 2007). The annual precipitation varies
between > 600 mm and < 100 mm and temperatures between —10°C and 50°C (Fig.1). The
country, however, enjoys the four distinct seasons; a cold wet winter; a worm humid
spring, a hot and dry summer, and a moderately cold, windy and humid autumn.

The topographic landscape is divers of mountains, hills, valleys, plains, rivers, and lakes,
and the elevation varies between 0 to 3000m above sea level (Fig.1 and 2). Land cover
patterns could be differentiated in 8 major physical regions; Coastal Plains, Coastal
Mountains, Ghab, Hauran, Rocky Hills and Uplands, Semi-arid Plains, Arid Interior, and
Euphrates Basin (Fig. 1; De Pauw, et al., 2004). The natural vegetation consists of humid
and sub-humid forests, semi arid and arid trees and shrubs, arid bushes, and dry steppe
(ACSAD/ CAMRE/ UNEP, 2004).

Desertification / Land Use Vulnerability Assessment in Syria 6
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Fig. (1): Physical regions and distribution of precipitation in Syria
(De Pauw, et al., 2004). The black lines define the regions.

The dominating soils are loose, shallow with low fertility, developed on calcium carbonate
base prone to degradation. Though other parent materials prevail, and different climatic
conditions has influenced the formation of the soils in the country, and the main soil orders
(types) are: Arid sols forms 50% of the land; Incept sols 25%; Enti sols 14%; Verti sols
9%; and Mollie sols 2% of the land (ACSAD/ CAMRE/UNEP, 2004).

The annual surface water resources are 18.8 Bm3, where 16 Bm3 are provided by rivers
originated from outside the country (Meslmani 2008), and the ground water is estimated by
6.014 Bm3 (ACSAD/ CAMRE/UNEP, 2004). About 89% of the water is used in irrigated
agriculture, mainly (83%) by surface application (AASA, 2006).

Stabilization Zones

Based on the annual average precipitation, the Ministry of Agriculture and Agrarian
Reform in Syria (AASA, 2006) divided the country into 5 stabilization zones (Fig.2):

—Zone 1 with average annual precipitation > 350 mm covering an area of 2.701Mha
(14.6% of the country), and is divided into 2 sub-zones; 1,) > 600mm, where the
production of all rainfed crops(tree crops, wheat, legumes, and summer annuals) is
secured; 1p) between 600-350mm and is not less than 300mm in every 2 out of

Desertification / Land Use Vulnerability Assessment in Syria 7
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3 years, securing crops' yields in 2 seasons (major crops are wheat, legumes, and
summer crops).

—Zone 2 with average annual precipitation between 350-250mm and is not less than
250 mm in 2 out of 3 years, securing crops' yields in 2 seasons (major crops are
barley, wheat, legumes, and summer crops). It covers an area of 2.474 M ha
(13.3% of the country).

Stabilization Zones &
Precipitation (mm)

= M0
00 - 150
150 - 300
300 - 350
150 - 600

= (00

N WA N

—
=

e

Fig. (2): Stabilization Zones, and precipitation in Syria
(ICARDA/ AECS/ Bonn U., 2005)

—Zone 3 with average annual precipitation 250mm and is not less than this average in
half of the years, securing crop's yields in 1-2 seasons/ 3 years (major crops barley,
legumes). The area is 1.303M ha (7.1% of the land).

—Zone 4 with average annual precipitation 250-200mm and is not less than 200mm in
half of the years. It is suitable for barley and permanent steppe, covering an area of

1.83M ha (9.9% of the country).

—Zone 5 with average annual precipitation < 200mm, covering an area of 10.209 M ha
(55.1% of the land). It is natural steppe and range land.

Desertification / Land Use Vulnerability Assessment in Syria 8
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The description of these stabilization zones indicate that crop production is not stable and
with climate change the annual precipitation is expected to decrease and consequently
crops production will decrease endangering the food security of the people (IPCC, 2007).

Land use

Around 94% of The total area (18.52 M ha) of the country is arid and semi arid land, with
only 33% (5.95 M ha) arable land (suitable for cultivation), 44% (8.29 M ha) steppe and
rangeland, 3% (0.60 M ha) forest and woods, and 20% (3.68 M ha) consists of urban,
services, rocky, sandy, rivers and lakes areas not suitable for agricultural production
(Table 1; Fig. 3).

Until the 1970s, natural resources provided sufficient food and agricultural commodities to
the population. However, the doubling population over the last 26 years from 8.98 M in
1980 to 18.94 M in 2006 reduced total land area per capita (by 53%) from 2.05 ha in 1980
to 0.97 ha in 2006 (AOAD, 1982; AASA, 2006), exerting sever pressure on land resources
to meet the increasing demand for food and other agricultural commodities by the
population. The pressure was escalated with the spread of unsustainable consuming
patterns and life style in the country, and domestic agricultural production was no longer
sufficient. Land patterns significantly changed and the arable Land area per capita
decreased significantly from 0.63 ha per capita in 1980 to 0.25 ha per capita in 2006
(Table 2). Similarly the range and forest land per capita declined by 53% and 40%
respectively. The major decrease was between 1980 and 1997, later on it was less
pronounced especially in forests where no change was observed, indicating that
conservation measures and policies were implemented, and a forestation activities have
counterbalanced forest degradation and population increase in the country. The arable, and
rocky and sandy lands areas respectively decreased by 0.61% (36745 ha), and
3.79% (113056 ha) over the last 9 years, whereas the range, forest, urban and services, and
lakes areas increased (Table 1).

Table (1): Changes of land use areas (ha) between 1997 and 2006 in Syria (AASA 2006)

Years Arable Steppe Forest Urban & Rocky & Rivers & lakes

Services Sandy

1997 5986361 8283041 521525 611316 2978094 137634

2006 5949616 8290331 600972 657679 2865038 154335

Area - 36745 + 7290 + 79447 + 46363 - 113056 + 16701

% - 0.61 +0.09 +15.23 +7.58 -3.79 +12.13

Desertification / Land Use Vulnerability Assessment in Syria 9



.inc-sy.org

Syria's Initial National Communication to UNFCCC

‘sadofs aj9qna pu sdoisine §a0J 3d 8- eu0qaud o uandodosd juriodug
e s e Aqeaporiad 1o ayey s 888
ad ‘sayey ey s [

“sapga) siuauomas puv seaaw dnng ) [
suagssaadap suyes o noeRas mey sy [0

"

pue sy o

Jo3-344ep o
373104 pajupes Jo e odo.d g ue g s _.ﬁ“ e
e P
4105 psnopo-y w0 ‘puridoss pajures
paunopueqe jo uanaod i jueyaduy e g1 ‘spusy pue
U 118 31204 30 SpUTINIYS pu spus s osavds P |-w)/8H
105 60 AL PUN Jo uopiodoid
ey sodwy ue g sueid qrays pue ssess ssauds Apueuntopas] By
SPUF] PLIE PUE S{I1Y 5904 10 SPUERIYS pus spussead asieds by [ |
Stlo.3 2.1 pasaadssaqus 411 g0 Ysas0) e suaFop o sy s pue
puejgnass jo uonsodoad e sodug e iy SeE 1500) ‘U0 pue
snanppap Jil 1 ipun ij LT} %
2 15340] ‘03401943 PHE SONPIIIP JE3(PEOIG Pu smosaypuos prenuasagpury ng [
sl 20 pasiadiopuy iy oy 15246) 2)8a3uaBap jo sad 1 saupe pue puriqnaos py

yurodun ue pus
maodoad yuepaoduw g *sdeas ppy

SIS A0

1 30 woppaodoad

JUERIOd U UE PUE *SPI0S paine|ad-)y; wns jo usfpiodesd
uesodun s ‘sdesd pray opaug (A [ ]
sppos paunajos- urans jo uopodoad

waag 5o (11

S[105 PaIm0j0s-avp uo ‘sdoss 330 (q pue ‘sdory sauans paesi.

pajures wam-samd []
sidoanme wnsd 3 10 2385 (105 pappu-unsd 8 21eq jo
s sanp o ‘sl poesis
Pl s sdoss proy ! J TS

sadofs ajqqna pue sde.no yaed add-meunqaes jo
WOfLI0d020 JELIOA U 3L 51105 FAA0[03-RaTP U0 51043 pHETHI
1y 'sdoss ppy Buy arp-sora) 5

{08 paanojo3-yaup uo ‘sdosd paje,
ueandun i “sdo pray Sugdsiaannn payures pusayaopasg s, BEE
S1105 PO RaTp e HopLInded WG uE __-.we..s__«.__.u._ uo dpuen
5ek0.13 pANETLLIL 1O SUOIST08 11 Sel03 PRy Futids It P pI-w)

asauals jo wopandoad yuraods
poyelia Jo suojsngaug iy slosa pry Supads

Juniod
Wi “sdoda pRy

sdooyno winsd 3 0 aanyans s paydrsua-wnsd 3 aseq Jo on sodusd
JuEpIodun UE puE Sj0s N1y s 1) PNV Jo Suotn UL
s s ppay Sutadsy s pajues A e sy S50 |

puE| poposa pue

papsassip SquEN Jo o aodoud yueyaodiy e gy sij0s paanojor-pH| uo
il J i “sidass ply PUNEY -, J

siios panojed-yyd o ‘sies paedias jo

suopsmpuy - ‘sdo.sa PPy BupdsnuI pajuIes RSO |43

SIS sM01E3(E) FULIIA0D FILLINE (105 PIYLI-I0] 316 J0
wouiedaad 1ELIOdN UE W11 5105 (IR0 JIED o “sl0s) pTELLY
sl it 5o proy pajues § 1iaps [

1qqn1 pur sdasne yao1 anjeseq jo
sprep uo sidua payudiin

aaw-w) B35

worndad yuepsodun ue s pain

i pajur
05 paanojar-op o ‘sl
o1) S ads 3201

o do.o ppy

5]j05 panojar-yarp ue
5043 P11y suornpu) g sdosd play Bupdsm pajures
s 503 39 2N

s ‘siloas aany

suogssaadap ouigus up wopeaax ime jo uopedord podun e gy
105 panojoa-yF] 4o ‘sdosd pray awins poyeBia) Apusuiwopasd s BEER

spos paanoja3-yaep ua ‘s play uns pay
sduso

S1ays pues g paaaned siied uy augans os aseq qiyw suped Spuespuopasg samg [

puE| papass put pay2assip 4By jo uopodosd
JuRIod Wy UE I LN (105 208G PAIETIUAIALJIPUR Y1 SUIEL] a1 SR

SPUBIINLS 10 SpUEsSEAT
s ouios pue sdos3ino wsd 8 i 0 P La-unsd 3 Sjpep el

19905 pu 1 P343403 AjjEau “aowans [os 21w i suied SudsE [
sdoanno wnsd 2 i 40 ‘paguaa-unsd 53 S e

*)aaiys puEs g pasarn) sjjenaed aaupins fos oeq qiw suwey] Sasg ||

erraed avepams jos aavq e sured sg [
Sj10s poanojas-yyig uo 'sdos payeBiLs jo suomnpuy pur

‘s pyon s sonura pajures o worsodd wensodmt we pue

SIUIPOS SN0 3EI[ED TULION3 SELNS |03 PYSEIU3-] 238 Y Syl g )

SWARIS SN0IE £ By \03 AL IS oS paaLiua-auny) aseq qum sueg g |

S1331S PUES 110 Pa4ar0a A

SpuE| pLie Jo spuejqrgs pue spuejsseas

s Jo uopodoad
“sdoa3ina wnsd3 10 asepans jros pa

ua-nsd 3 2.1eq

SIS UES (I PAIIAD) 208
a8 pue purssesd 3218 o suarsnjug
eopatind o sunssasdap woljes Jo ol
“sdosino wnsd ¥ 1o 3myns fjos paypLIu-wnsd X oamy
ues o oy sodoad yueraod i ue i *sdo.
05 paiprrua-wnsd 3 aaeq Apuenywopasd gy

spaon
aaupams |y

oissa1dap duipes
yueptodu e gjun “pue] paposs pur papassip 3
sdoasine umsd &3 3o

eujo uonsodosd
wwopasg sy [
s o pagoL -l G
13 3auds Jo suonodosd
opasg /e 1T

spuejqniys pu
ALy U 118 U PpIED puE pLsS
sjaays puns g praased
o ) e 300 pue] PIPOIS pue paassip 4y
uy pus ‘sdoa pray Fupad
pUE] PP puE I
puey paposa pur papoasstp Kjydry paronuasaypu) o I
spuey pie pue
spuejqnays pue spuejssead asaeds o unfjodoad yuepod wy e i
sadofs 31qq 1 pu sdo.1m0 Y01 d4)-pwueqe Seeuropasg Suog [
sdoan 2211 jo worysodosd yumpaod e i
sad 3 pue sdosino 201 ad 4 203 Aueagmopaig 18
si30ys pun

Aigenysed adepans s aseq tw sureqd Jo voryodoad jueaodun e 1w
“sadops aqqna pus sdosayno o1 d A ayrnog s d s 0
sdasino yos adSi-areuoqie)y o [0

i) e sauadap

Josad < a3 pur purignos jo uorysodosd yu

“sadofs afqgna pue sdoaino yoos

ANIDAT

A

uupRg Y pur 19G0 'V Aq Buypuey §19

(F00T) U2SIGOZ W 9GO Y Wi 3q g
LB Up 35T PUE] PUE 19003 PUE] JO MILALIA0 1Y,
aaoday (earuyda] jo 7 xipuaddy

L Y (7

s

Land cover and land use in Syria. Base year 1989/ 1990

Qd):

igure

F

10

Desertification / Land Use Vulnerability Assessment in Syria



Syria's Initial National Communication to UNFCCC WWW.inc-sy.org

Table (2): Change of main land use forms (Arable, range and stepEe, and forest) areas (ha/ capita) over
two periods 1980-1997, and 1997-2006 (* FAOSTAT, 2008; > AASA, 2006; 'AOAD, 1982).

1980 1997° 2006"

Arable® Range® Forest" Arable Range Forest Arable Range Forest

0.63 0.93 0.05 0.31 0.53 0.03 0.25 0.44 0.03

The fast and unplanned urbanization and arbitrary recreation activities degraded the arable
land surrounding cities and towns, especially A/ Ghota surrounding Damascus city and the
orchards surrounding Aleppo city (Fig. 4). Also exchanging agricultural crops of low or
moderate water requirements with crops of high water requirements have increased
irrigation water demand and consequently depleted ground water reserves in a short period
of time, and have changed the whole agricultural production system to a less productive
and less stable system, especially in areas where water resources are limited. These in turn,
affected the livelihood of people in those areas, and have caused partial migration of the
inhabitants to other areas for a living (Box 1). Converting forests, woods and steppe lands
to cropping lands have further hampered the sustainability of the ecosystem and degraded
the land; in some extents the degradation was irreversible (Plate 1). The impact of land use
change on land degradation and desertification, and loss of biodiversity is more severe and
critical in dry conditions, where ecosystems are harsh and fragile. Climate change,
however, will exacerbate these conditions.

Figure (4): Time sequence Satellite images showing the dense vegetation cover in green color (4/ Ghota)
surrounding the city of Damascus (centered red circle) in 1972 compared to the degraded vegetation, where
green color diminished to gray surrounding the city indicating increased urbanization even between the
orchards in 2005 (UNEP, 2006).

Desertification / Land Use Vulnerability Assessment in Syria 1 1
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Box (1): Impact of intenssive cotton growing in Salamieh area:

Salamieh was among the most productive agricultural areas in Syria. The area is
530,000 ha (5300 km?), with 260681 inhabitants. Half of the population depends on
agriculture or related activities, and 18% of the land is cropped. The main field crops
are cotton, wheat, barley, lentil, and onions, and the main fruit trees are olives,
almonds, grape, and pistachio. The annual rainfall varies between 175mm to 350 mm
across the area, and the ground water is the main source for irrigation.

Crops irrigation did not affect the ground water balance until 1950, when economic
incentives, mechanization, and government policies encouraged cotton production, a
high water requirement crop (1000 mm water), and the irrigated cotton area increased
from 1500 ha in 1948 to 14000 ha in 1956. The extensive use of ground water over
whelmed annual recharge and the water level dropped at 1-3 m per year. Also
increasing water extraction induced water salinization. Consequently most farmers
shifted from intensive irrigated cropping systems of cotton/ wheat/ vegetables to rain-
fed barley systems (Ngaido 1997). The cotton cropped area decreased from 14000 ha
in 1956 to 471 ha in 1994, and the total irrigated area decreased from 15129 ha in
1975 to 6715 ha in 2001. Consequently the socio-economic conditions declined and a
large number of the people have been facing hardships, and around 67000 inhabitants
migrated to other places for a living (ICARDA, 2002).
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Converting forest to cropping land and orchards in Northern Syria degraded land cover and eroded the
soil (A. Fares Asfary, 2004)

Cultivating rangeland in the Syrian steppe degraded the vegetation cover, and exposed the soil to erosion
(H. Habib, 2003; personal communication).

Plate (1): Improper land use change in Syria
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Cultivated land

The land under cultivation constituted 92.2% (5.5 M ha) 0f the arable land in 1997, with
only 4.8 M ha cropped and 0.7M ha left bare fallow (Table 3; Fig. 5). In 2006 the
cultivated land increased by1.2% (66290 ha), and the bare fallow land increased by 17.7%
(126857 ha), whereas, the cropped land decreased by 1.3% (60568 ha). The decrease in the
cropped land was in the rainfed area, where substantial part (126857 ha) was left bare
fallow, another part (168230 ha) was put under irrigation, and the rest was kept rainfed.
The irrigated cropped land increased by 20.1% (234519 ha) by 2006, mainly on the expense
of rainfed land and partially (66290 ha) the expansion was on the uncultivated arable land, and
on the expense of the rangeland and forests (Table 3 and Fig. 5). However, the major
(64%) increase of irrigated land depended on ground water extraction (AASA, 2006).

Table (3): Changes of cultivated, cropped and fallow land areas (ha) and the cropped area per capita
(ha/capita) between 1997- 2006 in Syria (AASA 2006).

Area (ha) ha/ capita
Years Cropped Cropped
Cultivated | Fallow - - - -
Total Rainfed Irrigated Total Rainfed | Irrigated
1997 | 5521183 718064 | 4803119 | 3635486 1167633 0.31 0.23 0.07
2006 | 5587473 844921 | 4742551 | 3340399 1402152 0.25 0.18 0.07
Change

Area | +66290 +126857 - 60568 | -295087 | +234519 - 0.06 -0.05 0.0

% +1.20 +17.67 -1.26 -8.12 +20.08 -19.35 | -21.74 0.0

The area of the left bare fallow land varies from year to year depending on the amount of
rainfall, soil fertility conditions, and availability of irrigation water, and is practiced to
conserve water and accumulate nutrients such as nitrogen and phosphorus, although it
exposes the land for soil erosion for 6-15 months (AOAD 2007). These figures indicate
that the expansion of the cultivated land was not accompanied with sustainable and
appropriate practices; rather, there was excess cultivations, inappropriate farming
machinery and technology, excess use of agrochemicals and organic fertilizers, excess use
of irrigation water, mono cropping or unsuitable cropping sequences, and overgrazing.
Accordingly the land was degraded and desertification was exacerbated in the country
(ACSAD/ CAMRE/ UNEP, 2004).
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Figure (5): Land use/ Land cover changes in Syria between; 1982-1999 (Celis, et al., 2007).

The cultivated land had provided sufficient food and fodder to the population with minimal
adverse impacts on the environment until late seventies of the last century. Since then, the
demand increased with the increasing rate of population growth. Agriculture production
significantly increased through expanding cultivated rainfed and irrigated areas,
intensifying machinery use, implementing modern technology, use of herbicides, pesticides
and fertilizers, expanding green house and aquaculture. This was accompanied by the
intensive use of inappropriate technology, poor regulation of common property resources,
ineffective agricultural policies and unplanned urban development. These pressures have
had severe impacts on agricultural practices, rangeland, forests and biodiversity, and have
resulted in widespread land use change and land resources degradation.

Agricultural and food productivity indicators for different food commodities over the last
26 years show trends of gradual and varied self sufficiency rates (SSR) increases and
decreases in basic commodities.

The country however still in short of full self sufficiency in some major products such as,
barley and maize with an SSR value of 74% and 11% respectively (AOAD, 2007).

Rangeland

Rangeland is the main (44% of total area) form of vegetation cover in Syria in 2006, an
increase of 0.09 % (7290 ha) since 1997 (Table 1, Fig. 5). It hosts 1.5 M people of whom;
0.25 M are agriculturists, and the rest are either nomad or semi nomad’ herders
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(MAAR, 2007). Its carrying capacity changes annually according to rates and distribution
of rainfall, and suffers from low productivity (30-100kg dry matter/ ha) due to harsh
climate and overstocking, though it is considered a major source of green fodder to sheep,
goats and camels flocks (ACSAD/ CAMRE/ UNEP, 2004; MAAR, 2007). Until 1958,
grazing was organized over 7 months in an East and West trip (A/hema traditional system),
and the rest of the year, herds feed on crops residues in cultivated lands. Thereafter A/hema
system was lifted, and the steppe was open to cultivation, with minimum adverse impacts
on the steppe resources (AASA, 2006; MAAR, 2007). The high increasing rate of
population, and consumption patterns increased demand for animal production, and the
number of animal heads increased from 2.61 M heads (Sheep, goats, and camels) in 1950
up to 22.83 M in 2006 exerting severe pressure on the steppe. Heavy and early grazing was
further increased by the increased feed demand for the increased number of other farm
animals to 1.26 M heads in 2006 (AASA, 20006).

Wood fuel gathering in degraded rangeland exacerbates land degradation
in Syria (A. Loloo, 2001; H. Habib, 2003, personal communication)

The pressure was escalated by expanding steppe cultivation to 0.55 M ha in 1990, an
increase of 14 folds since 1982 (ACSAD/ CAMRE/ UNEP, 2004). Also using tractors and
other vehicles facilitated and intensified herders and flocks movements all over the steppe
which, enhanced fuel wood gathering and soil damage (MAAR, 2007).

These improper policies, heavy and early grazing, steppe cultivation, fuel wood gathering,
and excess trafficking have significantly degraded vegetation density and diversity of
herbal annuals and perennials, shrubs and trees, decreased dry mater production by 70%,
and have caused an increase in soil erosion (Box 2) and sand dune encroachment on
agricultural land (ACSAD/ CAMRE/ UNEP, 2004; ACSAD, 2003; Kattach, 2008).
Protection measures and rehabilitation showed that, the potential productivity and
biodiversity of the steppe is much higher than the present degraded state. After three years
of rehabilitation and protection in A/ Bishri area in the Syrian steppe, for example, fodder
production per year increased from 90 kg ha-1 to 320 kg ha-1 and the bare soil decreased
from 91 to 32 per cent. Furthermore, the diversity of plants increased from 27 species of
23 genera and 13 families to 83 species of 55 genera and 17 families, and the density of
palatable shrubs increased from 0.02 to 4 plants m-2 (Kattach, 2008).
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Box (2): Impact of rangeland cultivation on soil erosion in the Syrian steppe at A/ Bishri area;

The Syrian government enhanced the cultivation of the rangeland in 1977 to secure wheat and barley
and satisfies the demand on bread and meat by the people. In 1996 the government prohibited the
cultivation to prevent land degradation. Satellite images in 1976 show clear gullies (Arrow) due to less
soil wind erosion before enhancing cultivation; in 1990 gullies were covered with eroded soil (Arrow)
induced by wind erosion from neighboring cultivated rangeland (The land covered with san
increased by 37489 ha during 1985-1993), in 2001 clear gullies (Arrow) indicate less soil wind erosion
after the prohibition of cultivation (ACSAD, RS and GIS Unit, 2003).

Forest

Forest is the smallest (3%; 0.60 M ha) form of land use in Syria and the total forest area
has increased over the last 9 years by 15.23% (Table 1). Wood cutting, early and heavy
grazing, arbitrary urbanization and recreation activities, cultivation and fires induced
different types of degradation in forests. About 341 and 63 forest fires occurred
respectively in Latakia and Al Ghab forests between 1999 and 2002 ravaging 179.22 and
100.54 ha (Ali, 2004). The cleared forest land is cultivated or converted to different land
uses, and burnt wood is used as charcoal. Degraded natural forest land summed up to
10440 ha, however, afforestation projects in the country have counter balanced the
degradation and have increased the total forest area (Fig. 5).Cleared or degraded forests
enhanced soil degradation and losses of rainfall water. The measured rates of soil erosion
on cleared forest were up to 200 tons /ha /year (WB/UNDP, 1998), and the rates of surface
runoff ranges between 9-22% for burned pine compared to 3-6% in undisturbed forest
(Jaloul and Kbibou, 1996a). Water impoundments are filled with sediments and had bad
wide disturbance of watershed areas. Estimated rate of sediment flow into Tichreen
reservoir averages 3.11 g/ L compared to 1.44 g/ L at Balloran Lake (Jaloul and Kbibou,
1996 b).
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Protected rangeland (1) has better plant cover compared to degraded plant
cover in neighboring open rangeland (2), Al Bishri area -rangeland —Syria,
(B. Akko, 2005, personal communication)

Changing forest to cropping land and recreational activities in coastal areas in Syria degraded
vegetation and soil (A. Fares Asfary, 2003)
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Land degradation and desertification

The degraded land in Syria is estimated by 18 % of the countries area, mainly induced by
human unsustainable activities including; steppe and forest cultivation, fuel wood
gathering, wood cutting, early and heavy grazing, unsuitable cropping systems (rotations,
crops, cultivation practices and machinery), inappropriate irrigation systems and networks,
excess irrigation and extraction of limited ground water reserves, unplanned urbanization
and industrialization, and arbitrary recreation activities ( SA, 1978; Engle Grecu, 1980,
p.6; ACSAD/ CAMRE/ UNEP 2004).

Interpretations of satellite images (GIMMS NDVI) for land cover changes over two
periods; 1982 - 2003, and 1999-2005, showed that, the degraded lands between 1982 and
2003 constituted 34.8 % of the total land, however, the degradation was accompanied with
only 24.4 % of other land aggradations, leading to a net apparent degradation change of
10.4% (1.9M ha) in 2003(Table 4). The degradation between 1999 and 2005 was far less
(3.5%), and the accompanied improved lands were 11 folds that was degraded, with a net
apparent land aggradations of 33.5% (6.2M ha). These figures suggest that major land
degradations occurred before 1999, thereafter land management has improved and the
extent of degradation decreased.

Table (4): Land cover degradation change in Syria between two periods; 1983 - 2003; 1999 — 2005
(ACSAD/ GTZ, 2007)

Country area Negative trend Positive trend Apparent net change
(1) (1)
(M ha) ( 0) ( 0) ((%)) (M ha)

Period 1983-2003

18.518 34.85 24.44 -10.41 -1.93

Period 1999-2005

18.518 3.55 37.08 +33.53 +6.21

* Not all negative values are attributed to the effect of land degradation. Some values reflect the Installation of
greenhouses.

Loss of vegetation cover, soil wind and water erosion, sand encroachment, and soil salinity
(Plate 2) are the main hazards of land degradation in Syria (ACSAD/ CAMRE/ UNEP,
2004; Ciles, et al., 2007). Wind erosion affects 9% of the total country area, water erosion
affects 6%, sand encroachment affects 2 %, and salinization affects 0.1%. Soil fertility
degradation and pollution are not assessed yet except in scattered sites including; A/ Ghota
of Damascus, fertilizers and cement factories, and solid waste landfills. The problem needs
serious attention to be controlled. Degradations, however, are manifested on different areas
and in different degrees; low, moderate and high (Table 5 and Fig. 6)

The total area of degraded soils is 3.2 M ha, of which 50% is by wind erosion, 33% by
water erosion, 13 % by sand encroachment, and 4% by Stalinization (Table 5). However,
about 66% of the degraded land exhibit low soil degradation, 25% exhibit moderate soil
degradation, and 9% is of highly degraded soil.
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Rangelands with degraded vegetation cover (left) exposed to heavy soil water erosion
causing deep gullies, and barren rangeland (richt) exposed to wind soil erosion in Syria
(A. Loloo, 2001; H. Habib, 2003, personal communication)

Left; soil Stalinization induced by excess irrigation has put the land out of production
in northern Syria. The arrows points the irrigation canal (H. Habib, 2003, personal
communication). Right; sand encroachment over roads and other networks in Syria

(B. Akko, 2005, personal communication)

Plate 2. Improper land use change in Syria
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Table (5): Human induced soil degradation; types, degrees, and areas (1000ha), in Syria
(ACSAD/ CAMRE/ UNEP, 2004)

Degradation types Degradation degrees and areas
Total area
Low Moderate High

Wind erosion 1210 380 30 1620

Water erosion 902 127 29 1058

Sand 11 267 130 408
encroachment

Salinization 15 20 90 125

Total 2138 794 279 3211

Wind erosion and sand encroachment affect 25% of the range land, due to its degraded
plant cover and loose soil. The estimated amount of eroded soil may reach 0.57Mt per one
wind storm (ACSAD/CAMRE/UNEP, 2004). Water erosion occurs mainly on sloppy land,
and events of heavy rain storms may create deep gullies, and mobilize large amounts of
soil in flat land, especially in the rangeland.

Soil salinization started in the late 1950s, when diesel pumps were used, enabling farmers
to irrigate with high amounts of water especially in the Euphrates basin. This practice
induced different degrees of salinization in 45% of the irrigated land, and large areas with
high degree of soil salinity were put out of agriculture (ACSAD/ CAMRE/ UNEP, 2004).
The annual loss of Stalinized land is 3000-5000ha put out of production, although soil
reclamation is carried on (Engle Grecu, 1980, p.6; SA, 1978; ACSAD/ CAMRE/ UNEP,
2004).

Degradation of plant cover has severe adverse impacts on the diversity of the natural
vegetation and soil biomass. Plant diversity is essential for plant cover resilience especially
in areas like Syria, where drought, frost and over heat are regular incidents in the
ecosystem. Tucker, et al., (1991) reported that the plant cover extension in dry areas may
vary up to a distance of 150 km less in a dry than in a rainy year. A plant cover study of a
marginal land area in Northern Syria (Khanasser valley, al-Hoss and Shbayth hill ranges)
identified 240 species, belonging to 41 families and165 genera. The climax vegetation of
the area was identified as dry steppe forest, and the dominating species of the first and
tallest layer of climax vegetation was Crataegus aronia with other arboreal species such
as Pistacia and Prunus (Fig. 7). The climax vegetation was destroyed by cutting, heavy
and early grazing, and cultivation inducing the degradation of the vegetation to lower
stages, where trees were removed and the valuable semi-shrub fodder plants were replaced
by less palatable or spiny species (ICARDA/ AECS/ Bonn U., 2005). Many other natural
medicinal, ornamental, industrial, and fuel plants were found degraded in the area and with
rehabilitation and good management could open further economical income to the people.
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Figure 6. Human induced soil degradation types in Syria
(ACSATWCAMEE/UNEP, 2004).
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Figure 7. Dry steppe - Forest vegetation climax with Crataegus aronia as one of the dominating arboreal
species in the first layer and some of the dominating tall grasses in the second lower layer such as
Avena in the Khanser Valley area including al - Hoss and Shbayth hill ranges in Northern Syria

(ICARDA/ AECS/ Bonn U., 2005).
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Degradation of soil biomass and diversity reduces soil productivity and plant production,
yet it is not explored in dry areas. Attention to such resource may improve soil stability and
productivity, improves its resistibility to degradation and sustainability in the country and
dry areas in general.

Economical losses due to land Salinization and rangeland degradation in 2001 in Syria
were valuated by 9.5 B SP per year or about 1.0% of the annual GDP (WB/ METAP,
2004). These figures reveal poor performance of land resource policies due to a number of
factors including; centralized governance, low profile expertise, arbitrary planning, lack of
public participation and single approach oriented management.

The Syrian government has been making great efforts over the last 10 years aiming to
combat land degradation and desertification through afforestation and rangeland
rehabilitation projects, fixing sand dunes, establishing green belts and wind breaks,
enhancing sprinkler and drip irrigation net works, rationalizing ground water use, and
introducing sustainable cropping systems such as Conservation Agriculture (Appendix 1).
The government has prepared the national action plan (NAP) for combating desertification
in accordance with the national commitment to implement The UNCCD items. However,
these efforts are limited, because the activities are affecting small proportion of the
degraded land, and need further intensification, expansion, integration, and the
participation of the people (ACSAD/CAMRE/UNEP, 2004; MAAR, 2007).

Vulnerability, drought and climate change

According to UNESCO indicators, vulnerability of land to degradation and desertification
is related to their annual amounts of precipitation where, lands receiving 125-250 mm per
annum are highly vulnerable, and lands with 250-500mm annual precipitation are
vulnerable to a less degree (ACSAD/ CAMRE/ UNEP, 2004). However, higher rainfall
areas are also slightly vulnerable to degradation except sloppy areas. These indicators
suggest that more than 71% (Arid area) of the area in Syria is highly vulnerable to
degradation and another 23% (Semi arid area) is vulnerable to a less degree to degradation
and desertification. The vulnerability of the different land use forms, however, varies
between and within their categories according to their distribution in the different agro
climatic zones in the country (Fig. 1 & 2; table 6). Except forests/ closed scrubland,
95-97% of the other LULCTs are vulnerable to degradation. About 70% of the
barren/sparsely vegetated land, 40% of the steppe, 13% of the rainfed crops, and 23% of
the irrigated crops are highly vulnerable to degradation. The rest of these LULCTs areas
(3-5%) are slightly vulnerable to degradation. The forest/closed scrubland has no highly
vulnerable areas, whilst 18% is vulnerable and 82% is slightly vulnerable.
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Table (6): Distribution (%) of major land cover and land use types (LCLUTS) in relation to
agro climatic zones (Celis, et al., part 1, 2007)

Agro climatic zones

LCLUTs Arid Semi-arid Sub-humid
Barren/sparsely vegetated 70 26 4
Open scrubland/ grassland 40 56 4

Rainfed cropland 13 84 3
Irrigated cropland 23 72 5
Forest/closed scrubland 0 18 82

Soil assessment in Syria indicated that 50% of the soils are highly vulnerable to erosion
(ACSAD/ CAMRE/ UNEP, 2004). The vulnerability is exacerbated in arid and semiarid
areas in the country, and is clearly depicted in figures (1) and (6).
Drought is a natural event and is linked to eventual decrease of precipitation (Fig. 8). It
may strike any time of the year, and when it strikes at a critical stage of crop growth, e.g.,
flowering or grain filling stages, plant production drops drastically. In Syria there are two
drought cycles; 1) A dry year every 10 years and, 2) Three dry years every 25 years.
Extreme drought events, however, may kill annual and tree plants, destroying the natural
vegetation cover to a lower layer sequence of development with no trees and shrubs, and
they may not be regained. Thus it has severe impact on land cover degradation, especially
in dry lands where ecosystems are harsh and fragile. On the other hand the impact of land
cover degradation on drought is still controversy (Herrmann and Hutchinson, 2005).
Drought adverse impacts may also threaten the wellbeing of the population particularly in
rural areas.
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Figure 8. Annual precipitation for 836 wvears (1918-2003) with 36 vears = average
(210mm) and 50 yvears < average Damascus-Syria (ACSAD, 2005). Severe drought
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Climate change impact assessment models expect negative effects on land resources in
Syria (IPCC 2007). Water availability may decrease by up to 40 mm per year, the

temperature may rise by up to 3 or 4°c leading to decreases in main crops production
between 15-35 % or 5-20 % depending on high or low organic matter inputs respectively.
Expectations also include; possible extinction of some plant species, increases of heat
waves and hot days, decreases in cold days, shorter growing season, increases in drought
affected areas, frequent heavy rainfall events. The adverse impacts of these effects include;
increasing lands vulnerability to degradation especially in arid areas, increasing demand
for irrigation water, decreasing crops production, increasing loss of biodiversity, more
people affected by desertification, and increasing soil erosion.

The impact on temperature and rainfall intensity are investigated by using 27 years
(1980-2007) of daily temperature and precipitation data for 2 sites in two agricultural areas
in the country; Breda as site (1) in northern Syria at 300m above sea level, with 273mm
mean annual precipitation over 27 years (ICARDA, 2006); Izraa as site (2) in southern
Syria at 575m above sea level, with 297 mm mean annual precipitation over the same
period (ACSAD, 2008). The sites were selected to represent the cultivated area that is
highly vulnerable to degradation and is expected to be highly impacted by climate change.
The data indicate slight increases, though not significant, in the mean maximum
temperatures and minimum temperatures for the hot months (May-October) and cool
months (November-April) in the year (Fig. 9, 10, 11, 12). The frequency of heavy rain
events (>30mm - > 50mm) tends to increase in 1999 on ward at Breda only (Fig. 13),
whereas no changes were observed at /zraa.
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Figure (9): Mean Max. & Min. T in the hot months (May - Oct.) at Breda — Syria.
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Figure (10): Mean Max. & Min. T in the cold months (Nov.— Apr.) at Breda — Syria.
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Figure (11): Mean Max. & Min. T in the hot months (May - Oct.) at /zraa — Syria.
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Figure (12): Mean Max. & Min. T in the cold months (Nov.— Apr.) at Izraa — Syria.
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Figure (13): Daily Precipitation for the period 1980-2007 at Breda — Syria.

The daily temperature, precipitation, and solar radiation for the same period were used in a
barley crop growth simulation model (Wahbi and Sinclair, 2005) to assess the impact of
agricultural practices on barley production and to find ways to mitigate the reduction of
crop production caused by the adverse impact of climate change on total precipitation.
Four scenarios of 4different planting dates were used; Dyon 1/10; D, on 1/11; D3 on 15/11;
and D4 on 1/12.The different planting dates lead to changes in harvest dates and in the
amount of precipitation available to the crop (Table 7). At Breda harvesting dates were
between April/l and May/31, and at /zraa they were between March/25 and May/26,
however there were 3 extreme cases in mid February. At both sites harvest dates extended
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over 2 months with planting date 1/10 (D;), and over a month to 37 days with the other
dates. This has affected the amount of precipitation during the life cycle of the crop, and
the minimum amounts were between 81 to126mm and 106 to 111mm at Breda and Izraa
respectively. The maximum amounts were respectively between 343 to 373mm and 373 to
505mm at Breda and /zraa. The decreases were between 55—-100 mm at Breda and between
40 - 130 mm at /zraa. This reduction in the total precipitation the crop may receive during
its life cycle, is due to the fact that early harvesting loses the benefits of precipitation in
April and May (Fig. 14), and consequently crop production have decreased.

Table (7): Annual precipitations, crop growing seasons’ precipitations and harvest dates for the 4 planting
dates during the period 1980 - 2007 at Breda and Izraa - Syria

Breda
Periods Precipitation (mm) Harvest dates
1, Oct. — 30, Sep 183 -414 -
D, 111-373 16/Feb — 13/May
D, 126 - 363 1/April — 6/May
D; 101 - 361 19/April — 22/May
D, 81 -343 29/April — 31/May
Izraa
1, Oct. — 30, Sep 106 - 505 -
D, 111-373 16/Feb — 16/April
D, 106 - 461 25/March — 26/April
D3 107 - 460 7/April — 15/May
D, 107 - 450 31/April — 24/May
| Precip. <+ Max. T - Min. T -+ SR]
60
o 50 | | |
wn
2 A
s
= 40 —
= ] S
£ o /—\\
= 1
2 Z%/\‘\‘\\ \
= | o - —
10 o= T =
/’/ —
O = =] T T l:l T :I T =
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month

Figure (14): Monthly means of Max. T and Min. T (° C), Solar Radiation "SR" (MJ/ m*/day) and
Precipitation (mm) for the period 1980-2007, at Breda-Syria.
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Total dry mater production varied with the different planting dates. It increased with the
increasing precipitation the crop received and decreased with the decrease of precipitation
(Fig. 15 and 16). The best planting dates for higher crop production were D, and Ds. These
planting date scenarios, however, could be used to help farmers to determine the suitable
planting date. The model could also help in other assessments and in providing or
developing more options to combat desertification and to mitigate the adverse impacts of
climate change.

According to the investigated expected impacts of climate change on agricultural
production, 94% of the country will be directly impacted, and consequently endangering
the status of the natural resources including; water, vegetation, soil, and biodiversity.
However, the present situation of land degradation and desertification in Syria is alarming
and stresses the need for a comprehensive and integrated strategy to overcome present and
future critical food security challenges, combating desertification, and mitigating the
impacts of climate change. The strategy and actions should be planned and executed with
the participation of government institutions and the people otherwise the country will not
be able to cope with these challenges.
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Figure (15): Total dry matter production in relation to the precipitations
During crop growing periods for the 4 planting dates at Breda.
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Figure (16): Total dry matter production in relation to the precipitations during crop growing
periods for the 4 planting dates at /zraa.

Challenges and Opportunities

Despite this state of degradation there are great opportunities to overcome land resources
degradation and increase food production in Syria. The aim needs healthy and sustainable
environment to be achieved. This requires;

- Setting proper policies and strategies to manage land resources and mitigate the impact of
climate change.

Mobilization and mainstreaming of financial resources to protect the natural base of
resources.

Modernizing farm management and applying proper techniques and technology in the
production process.

Adoption and application of ; integrated management techniques, multi and inter-
disciplinary and participatory approach in assessing and managing the scarce
resources of arable, range and forest lands, as well as in combating desertification
and mitigation of climate change.

Applying and disseminating Conservation Agriculture to optimize and sustain the
resources, and to increase production to achieve food security, mitigate climate
change impacts and to combat desertification.

Capacity building and supporting extension services in various aspects of land uses as
they are basic pillars for sustainable management of land resources.

- Substantially supporting research activities and scientific and education institutions to
improve our understanding of the environment, activate the role of science in
solving the problems, developing suitable and economical management options and
practices, and developing and improving techniques.
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The big challenge ahead is to increase, improve, sustain and optimize the use of natural
resources to improve agricultural production and the livelihood of the people. It is the
responsibility of governments, people, and scientists at the local, national, regional and
global levels to develop more productive and sustainable options to farmers, herders, and
producers. Our production values are still below the natural potential and the natural
energy inputs. A promising system to improve agricultural production is Conservation
Agriculture, which is based on simulating the natural ecosystems of forests and steppes,
where nutrients, water, carbon and energy cycles are semi closed, and they are used in a
more efficient and sustainable manner. The exploited area for cropping is still less than the
area suitable for cropping and needs proper expansion. Improving the efficiency of
irrigation systems and net works is of vital necessity as it increases the available water for
agriculture and other uses, by saving an amount of the water already lost by the present
surface irrigation. Developing new crop varieties of more drought tolerance and more
efficient in converting sunlight to dry matter and the genetic resource potential is in our
natural diverse vegetation waiting for exploration to achieve this goal. Capacity building
towards an integrated multi and inter-disciplinary and participatory approach way of
thinking since early school is necessary, to solve the problems to enable future generations
to secure their wellbeing. Science and technology are yet not used efficiently in the
country, although the outlets they may provide are unlimited.
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Appendix

Efforts of the Syrian Government to Combat Desertification (ACSAD/ CAMRE/
UNEP, 2004)
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