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3. Description of the study areas

The proposed model of spatial analysis for the &oable Environmental Planning of
Rural Areas (SEPRA) will be applied to two Veneamekural zones: Rivas Davila
municipality (Mérida State) and Quibor Valley (Latate). These two study areas were

selected by taking into account the following clesegstics:

1. The main economical activities carried out ie $tudy areas are constituted by

agriculture, which defines the zones are as rural.

2. The systems of land use affect the natural ¢@mdi and therewith generate
environmental conflicts between the permanencyhef natural resources and the
economical activities. Thus, the implementatior¥ironmental planning processes

is needed in order to promote the sustainable dpuent.

3. In spite of indicated similarities, the area$ong to different environmental regions.
Rivas Davila is a humid and sub-humid intermountaitley with altitudes between
1000 and 3600 m a.s.l. and steep relief. Quibar,bsad low valley, relatively plain
between 550 and 1000 m a.s.l, located in a semhi+&gion. The socio-cultural
contrasts between the areas are also importans, Hmuevaluation of the efficiency
of the model for environmental assessment in diffeenvironmental conditions can

be carried out.

5. Because the study areas represent two of thé coosmon agricultural systems of
the country, the applicability of this method imet rural regions of Venezuela could

be enhanced.

6. Finally, it must be emphasised that the locdharities of these two areas have been
interested in the establishment of strategies kheroto control the current and
potential environmental problems. This offers arpamant opportunity for the

possible application of the results of this work.

As introduction, this chapter contains a condengedgraphical characterization of
Venezuela. After this, the description of both arddivas Davila Municipality and
Quibor Valley is presented.
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3.1 Localization of study areas

Venezuela is located in northern South Americaywbeh 00°38'53" to 12°12'00" N

latitude and 59°47'50" to 73°22'38" W longitude.eTtountry has an area of 916,445
km? and 21,800 km of coast on the Caribbean Sea. Viefebounds with Guyana and
the Atlantic Ocean to the east, Brazil and Colontbighe south and Colombia to the
west. To the north the borders are established twétierritorial sea of several Caribbean

countries (Venezuela, 2008).

The study areas are located in the west of Venazisgming part of two different
geographical regions. Rivas Davila Municipality dreds to the Mérida state in the
Andean region, constituted by the highest mountaarsge in the country, which
determines a great variety of climates and ecosysteThere the environmental
conditions of the valley-bottoms favour the agrioté; however many anthropogenic
activities occupy very steep hillslopes with negediimpacts on these frequently fragile

ecosystems.
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Map 3.1: Relative localization of study areas.

Quibor Valley is located in the Lara state whiclpast of the Center Western region of
the country. This region is characterized by inteuntain valleys located in a transition
zone among the Andean, Coriano and Coastal radgaeng these moderately high
mountains, broad and relatively plain valleys aveated where intensive agricultural

systems and important urban areas are emplaced.
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3.2 Rivas Davila Municipality

Rivas Davila is a municipality of the Merida statecated in the southwest of
Venezuela, between 8°09'23” to 8°19'27” north ladié and 71°44'59” to 71° 54°48”
west latitude (Map 3.2).
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Map 3.2: Rivas Davila Municipality, base map.

With 18,500 ha, the area occupies the high catctsradrthe Mocoties River, a tributary

of the Chama River, which is an important rivetled Maracaibo Lake basin.
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3.2.1 Geology

The geological characteristics play primary roldha landscape configurations, as well
as in the natural hazards and, consequently, ipdtentialities or limitations for the land
use. In this geological analysis the geology forams, lithology, geological faults and
seismicity are considered. The area is made upreg tyeological formations (Map 3.3).
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Map 3.3: Geological map.

The Sierra Nevada formation (Precambrian) undetiies sectors of the central valley

and is composed of granites and gneisses. The Macht formation (Palaeozoic),
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composed of phyllites, shale and limestone, alrtaiatly dominates the east slope of the
valley and a portion of the south west. The Todtrsnation, in the north-east, is
basically composed of shale, phyllite, schist anédigs. In general, the bedrocks of three
formations are characterized by a moderate and sigiteptibility to fracturing and
weathering, which determine high instability in #teep slopes (CORPOANDES, 1995;
Mora, 2004; Ferrer and Laffaille, 2005; Alcaldiav& Davila, 2007).

Rivas Davila is crossed by the Bocon6 geologictfaulthe NE-SW direction. This is

one of the most important and active fault systemthe country and extends for about
500 km between the borders with Colombia and thabBaan coast of Venezuela
(Audemard et al., 2008) (Figure 4.1). A complexitfaystem associated with this fault
can be identified in Rivas Davila. This intenseustural fracturing generates high
seismicity. Indeed, during the last few centuriebutic movements of high intensity

have been recorded (Schubert and Vivas, 1993; Saml@P9; Palme and Altez, 2002;
Palme et al., 2005).

3.2.2 Relief

The altitudinal variation of the valley has a matkaefluence on other environmental
characteristics such as climate, geomorphology, etatign and land-use.
Physiographically the catchment configures a higgh marrow intermountain valley with
NE-SW orientation, whose relief is characterized \Bry steep slopes around the
Quaternary deposits of the valley bottom. About 53P4he area is classified as very
steep slope with inclination greater than 45%, a/oihly 8% has slopes with inclination

lower than 15%.

In this rift valley, the Quaternary deposits areai®d especially in the lowest section of
the sunny slope (Map 3.4) which defines the asymmé&irm of the valley (Schubert
and Vivas, 1993). These deposits predominantlyrzeto late Pleistocene and Holocene

and are composed by alluvial fans and terraces.
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Map 3.4: Geomorphological map.

Coalescent fans built by transversal torrents sgquiently located above older terraces
deposited by the Mocoties River (Vivas, 1994). Activee hydro-morphodynamics

represented by mass movements has shaped the dpedsdErosion, landslides and
floods in the area are a latent threat to the stratstability as a combined result of the
geological, geomorphological, climatic and anthmgpgruc factors. With respect to this,

in 2005 an atypical storm in the small catchmefitsas Tapias sector caused landslides
with affectation on settlements and croplands (FEg8.1). Besides natural causes, the

intensive anthropogenic interventions of the wétedshas an important influence on the
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causes and consequences of these phenomena

3.2.3 Soils

According to the Soil Map of Venezuela (Comerma/1)9the soils of Rivas Davila are
classified as Inceptisols (USDA taxonomy). The luand sub-humid local conditions
favor this type of young soil which presents a canhiorizon and an ochric epipedon. Its
altered horizon has lost bases or iron and alumirun retain some weatherable
minerals (USDA, 1999).

At the level of great groups, these soils are diagdsas Dystropepts in the slopes and
Humitropepts in the valley bottom (Map 3.5) (MARRDO7). The Dystropepts are soils
formed in situ from the alteration of the paremtalterial; the Humitrpepts are formed on
colluviums and are differentiated of the Dystrogepue to their larger contents of
organic matter (Comerma, 1971).

In the sector southwest of Rivas Davila, Mejia ¥eda (2001) observed a larger level of
clay in those soils formed from phyllite and shafehe Mucuchachi formation, where
an active morphodynamic occurs. Soils, whose parenaterial are the granites, shales
and gneisses of the Sierra Nevada formation aneedead sandy. As occurs in the same
type of soils described in others zones of the Andesgion dominated by similar
environmental conditions, the soils of Rivas Dadla more developed and deeper in
concave relief of the valley bottom. In these posg the soils have a larger level of
organic matter, clay and silt and a larger capagftyvater retention (Manrique et al.,
1997; Gutiérrez et al., 1998).
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Map 3.5: Soil map.

3.2.4 Climate

Due to the lack of a good system of climate statioonly scarce data of nine
meteorological stations are available. Three ofrtlage located inside of the area and six
outside. All stations have monthly and annual miéaiion average between 1968 and
1998 while only one of them has temperature dale fonthly average precipitation
and temperature of Tovar station, located at 952 91., 4 km northeast of Rivas Déavila

are graphically represented in Figure 3.2.
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Figure 3.2: Climate data of Tovar station (1969-8%9

The temperature gradient of -0.6°C/100 m determimgd®ilva (1999) for the Chama
river basin, where the study area is located, veasl @s reference to create the Map 3.6,
taking into considerer data from Tovar station gre@lmap of elevations.
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The lowest sector in the north shows the highestame temperature around 20°C while
the high mountains, at 3600 m a.s.l., have annuatages of about 6°C. A small
variation between the coldest and warmest mongiss than 5°C- defines the isothermal

condition of the climate.

Map 3.7, created using the Kriging interpolatiochi@ique (ArcGis 9.1) shows the
annual average precipitation of the study area. drkeipitation varies according to the
altitude and the slopes of the valley. In the slsgte the annual average of precipitation
reaches 1,300 mm, near to the Paramo El Quematiansieest of the study area, while

in the central zone of the valley the climate statBailadores shows an annual average

of 691.4 mm.
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The dryer conditions around Bailadores determiselahumid sector which covers the

northwest of the watershed, between the valleyobo#ind the summit. This sector at the
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same time receives high radiation levels due i egposition, which generates a larger
rate of evapotranspiration and less water avaitgbilToward the southwest, a gradual
increase of the precipitation can be observed, kiewthe annual averages only reach
values around 800 mm. The east side, with more thaomditions, shows a predominant
increase of the precipitation in the west-eastctime towards the head watershed,
reaching its maximal values in the catchment dREcon river.

The climate conditions of the valley influence tlegimen of the dendritic drainage
system of the watershed. Thus, perennial and lostgeams drain mostly the east slopes
of the valley, whereas the west slope is charadrby intermittent and shorter streams.
All of these streams are intensively used to mairtfae irrigation systems in which the

local agriculture is supported.
3.2.5 Vegetation

The natural vegetation of the area has been hidjsturbed in the valley bottom and in
its east-exposed slope of the valley (sunny slogbgre the villages and the agricultural
activities are mainly located (CORPOANDES, 1995;r&2004; Alcaldia Rivas Davila,
2007). The dryer conditions of the east-exposegdesigunny slope) determine sparser

and lower vegetation than those of the west expskget (shady slope) (Figure 3.3).

Figure 3.3: Dry east-exposed slope and humid vvaso{eed slope.

In the study area Ataroff and Sarmiento (2003) geced five ecological units
according to the type of dominant vegetation (M&).3
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Map 3.8: Ecological units.

The montane semi-deciduous forest located in thh d the area covers the lowest and
warmest sector of the area, dominated by a sub<hymeécipitation regimen. The
original vegetation, as a consequence of a semgre/ention, has been reduced to small
relicts located in very steep slopes and arourgbofe of the streams. The natural forest
has an irregular canopy between 20 and 30 m, athemergent trees can reach more
height.

The low montane dry evergreen forest occupies @ecdhermal floor between the 1500

m and 2000 m a.s.l. One part of this unit, locatetthe east-exposed slope and extended

42



3. Study areas

to the southwest, belongs to the dryer sectoretiley; while another portion occupies
a more humid sector in the west exposed slope. drtie presents a high level of
intervention especially in the east slope or suslmpe. This vegetation in the more
elevated and inclined sectors of the shady slopgsents a lower grade of intervention.

The sunny slope of the study area, between 2,0@0srh and 3,000 m a.s.l. the high
montane dry evergreen forest has been identifiats dnit is endowed with a low forest
whose maximal height can reach 15 m. Like the aboeationed units, this forest has
been severely disturbed by anthropogenic usesidtias, it can be frequently found in
sectors of very steep slopes and highest altitu@ibs. presence of this forest is an

indicator of the dryer conditions of the west slgb¢he valley.

The more humid conditions of the west-exposed sidlosv the presence between 2,000
m and 3,000 m a.s.l. of the mountane cloud fof@ss unit belongs to an area of colder
temperatures, high cloud cover, high relative hutyidnd low insolation. The forest is

dense and high and constitutes the vegetation wythethe largest extension and less
intervention of the area. However, in some sectoh as the valley of the Las Tapias

River, the natural forest has been highly repldnedgricultural uses.

The Andean Paramo is one of the most fragile etesys of the Andean Mountains.
This vegetation is located above of 3000 m a.iere an annual average temperature of
less than 10°C dominates. The annual average piegmp is about 800 mm in the west
slope and 1000 mm in the east slope. The veget&iamaracterized by shrubs and
grasses of low height (<1.5m) which have been 8lightervened especially in those

sectors of more accessibility such as in the sofithe area.
3.2.6 Land use

Rivas Davila is a valley of ancient anthropogenicupation even before the colonial
period (Ramirez y Pérez, 1985). Most of the valleftoms, of lower slope gradient and
located near to the streams have been traditionsyd by agricultural activities and
towns. The agriculture, however, had an importampulse during 1960s and 1970s
when the traditional farming of corn, wheat andaugane were replaced by carrot,
cabbage, beetroot and scallion, among other ci©pkle breeding and the traditional
crops of potatoes were also intensified. At the esaime, the irrigation systems were
improved and an intensive use of pesticides andhstin fertilizers was also adopted
(Sandia et al., 2001). Thus, Rivas Davila increasgdnly the diversity and quantity of
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farm products but also the land extensions andemprently the environmental impacts.

Nowadays Rivas Davila is one of the most importaoticultural zones of the Mérida

state, especially due to products such as cablsagdlion, celery, lettuces, leek and
potatoes. Other important agriculture activities ertegrated by traditional an intensive
cattle and flower crops, which have been more ticémroduced. In 2003, agriculture

products reached 47,314 t. (Alcaldia Rivas Dawl@)7). This amount represents an
increase of 27.3%, with respect to the average yatomh of the period 1994-1998,

which was of 34,414 t (Sandia et al., 2001).

From an environmental point of view, the intensiige of the land has significantly

deteriorated the quality of natural resources, tuéhe reduction of the natural areas,
intervention of the high watershed, increasing soilsion, and pollution of water bodies
and reduction of their stream flows (CORPOANDES93;9Sandia, 1995; Mora, 2004;

Alcaldia Rivas Davila, 2007). Also, the intensiveeuof pesticides has had negative
effects on the environmental quality affecting thealth of the people (Sandia, 1995;
Lépez, 1996).

According to the map of land use elaborated in thsearch by means of the use of
Landsat TM, aerial images and field work (Map. 3tBg principal land cover of the area
is represented by forest (47%) and intensive cruplél6%). Other types of natural
vegetation take up 26% of the land while other agtiral uses occupy 10% of the

municipal surface. Towns and tourist activitieseoanly 1% of the area.

The predominant permanency of the natural foresthenwest-exposed slope (shady
slope) of the valley can be related to its geoggbhcondition, which allows the
development of dense vegetation such as the clows$tf and characterized by several
restrictions such as very inclined relief and difft accessibility. Additionally, the
importance of the agricultural activities of thdleg can be valuated by means of this
map. The agriculture occupies almost the wholeeyalbottom and progressively
intervenes in natural areas with very steep slopdsead watersheds, which represents a

serious threat to environmental stability.

44



3. Study areas

71°540"'W 71°520'W 71°500"W 71°480'W 71°46'0"'W
1 1 1 1 1

Rivas Davila Municipality
Mérida - Venezuela

Land use map

z
D=t Legend
® === Major road
———Paved farm road
—---- Unpaved farm road
——— Town street
Contour (m a.s.l.)
—— Rivers
§
z &
S
==
%
z
o
S
o

4
f 1125 I Tovn
w2
16.13%-Intensi

8°12'0"N
1

253%[_| Natura

4646%- Forest

¢ 0 05 1 2 3 4 5

1987, Mora, 2004; Alcaldia Rivas Davila, 2007.

Land use

0.11% [l Touristic use

7.45%:| Semi-intensive cropland
1.89% Semi-int. cropland & pasture
0.59%- Livestock (Cattle)
0.16%:’ Subsistence agriculture

1.91%:' Sparse shrubland

to La Gritaj K2 7_59%- Dense shrubland
z [ 'y e > 8.54%‘:| Intervened forest
S ‘ M it 0.06% Il Forest piantation
o X i -

| BN N W Source National Carography SE40-VAE, 58401v.SE,  543%L__| Paramo
fo Pregonero Kilometers 5040-1V-SO escale 1:25000. Landsat TM December 0-02%|:| Liagoon

N

A

¢

=

ve cropland

| grass

)
8°180"N

)
8°16°0"N

)
8°14°0"N

8°12'0"N

J
8°10'0"N

L} ) ) I )
71°540"W 71°52'0"W 71°500'W 71°480"W 71°46°0"W

Map 3.9: Land use map.

The spatial distribution of the population, villagand towns also responds to the
geographical characteristics, which favour the husettlements in the valley-bottoms.
According to the population census Rivas Déavila imipality had about 16,000
inhabitants in 2001 with a projection of populatitor 2008 of 18,500 inhabitants
(Alcaldia Rivas Davila, 2007; INE, 2008;). The masportant town is Bailadores, the
capital, which together with other nearby commusithas a concentration of about 7000
inhabitants. La Playa in the north of Rivas Dawdahe second town, according to its
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population and infrastructure. However, about 50R4he population lives in several
sparse villages located along the valley bottonseclto the principal road, but also in
several lateral valleys such as Las Tapias, La l2eyp@, Nieto, San Pablo and Rincon de
La Laguna. It is important to appoint that due ke thigh aesthetic value of the
landscape, tourist activities of regional impor&artave been developed in the area,
which represent an important alternative of sustalm development in the area (Figure
3.4).

_Natural Park
L'a Cascada (October, 2007)

Figure 3.4: Croplands and tourist park.
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3.3 Quibor Valley

The Quibor Valley is located in the Jiménez muralip of the Lara state, Venezuela,
between 9°48'50 to 10°05’08” north latitude and BB53” and 69°44'22" west
longitude (Figure 3.10). The valley belongs to Tleeuyo River watershed, which drains
into the Caribbean Sea. Integrated by a surfacé3@95 ha, in 1982 this area was
delimitated and designated by the Venezuelan Govenh as ariArea of Agricultural

Use of Quibor Valley”.
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The Venezuelan legislation establishes that anaffegally designated asAgricultural

Use” is a surface with high ecological and socio-ecomamipotentialities for

agricultural uses, which should be preserved toycaut these activities, avoiding and
controlling any other use that could affect agtiaxd being the principal economic

activity (Venezuela, 1983).

3.3.1 Geology

Three geological formations outcrop in the hillsward the valley (Map 11). The valley

bottom is covered by Quaternary deposits.
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The Barquisimeto formation (Cretaceous) outcropseweral hills around the valley. It is
composed of limestone, lutites and marlstone witlbva grade of metamorphism and
great deformation by folds (CIDIAT, 2004; PDVSA, ). The Matatere formation,
present in the south of the area, is composed thick sequence of sandstones and
lutites. Blocks of limestone, belonging to the Basimeto formation, can be found in
this bedrock. This formation presents a high lesedeformation by folds due to its
contact with the Barquisimeto and Moran formatioGid{at, 2004). The Moran
formation, which outcrops in the south of the areantegrated by white sandstones with

a high content of quartz.

These formations underlie the Quaternary depos$iteeovalley bottom where also the
Quibor aquifer is located, favoured by the pernldglnf Quaternary deposits and the
bedrock of the Moran formation. This aquifer hagrbsubject to over-exploitation in

most recent decades, which has finally led to alavg of the water table, and salt-water
intrusion (UNDP, 2005).

CIDIAT (2004) observed also complex contacts amibregthree geological formations.
Thus, in some zones the Barquisimeto formation té€e®us) is above the Matatere
formation (Cenozoic-Eocene) and these two are ablwdvioran formation (Cenozoic-

Eocene).

Within the limits of the study area only one geatad) fault has been identified,
however, it is recognized that the area is locateatie influence area of the Bocono fault
systems. Specific evidence of the Tocuyo fault besn found in the bedrocks of the
southwest of the area as well in the northeag.rtost likely that this fault underlies the
Quaternary deposits in the centre of the valley)(&T, 2004; PDVSA, 2008). The high
grade of seismicity of the area has been broadtprded throughout the last few
centuries by means of large earthquakes that atumrthe area (Escobar and Rengifo,
2001; Palme and Altez, 2002; Choy et al., 2003).

3.3.2 Relief and Geomorphology

The area is characterized by a broad valley sudediy low hills whose altitude varies
between 512 m a.s.l. and 1020 m a.s.l. AImost 8D#eparea, with inclination less than
5%, is composed of alluvial plains. The remains 2if%he area is composed of gently

undulating hills and alluvial fans (Map 3.12 an8@.Figure 3.5).
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The Quaternary sediments are composed of clay iindith insertions of sand, gravel

and larger rocks. Clay and silt predominate ingbperficial layers while the thickness
of the sediments increases with the depth of tlmsle and reach up to 200-230 m in
the center of the depression (CIDIAT, 2004; Ecolagy Environment, 2004).

Active morphodynamics are dominated by erosionatg@sses. In the hill slopes these
processes can result in gully erosion. The valleitdm is highly affected by splash
erosion due to its conditions of high anthropogemi@rvention; sparse density of
vegetation; and soil of low permeability, fine tesd and poor structure. Sheet and gully
erosion are also frequent in those bare areas witregetation cover, most classified as
abandoned land (Ecology and Environment, 2004; UNZI®6). In some areas of the
north the erosion has even generated badlands. i@asments are relatively important
in hilly areas where, as a result of storms andsgpeegetation cover, landslides of low

intensity occur.
3.3.3 Soils

The soils of the area are characterized by a laogenesis and poor contents of organic
matter. Most soils in the area are classified alisamis; entisols and inceptisol have been
described for the north of the valley (Map 3.13)eToil texture varies between clay and
sandy loam. Most soils present a silt fraction bigthan 50%. In general, soils are of
low permeability, low structural stability and Haigh susceptibility to erosion (Villafafie
et al., 1999). Moreover, due to the semiarid coowls of the valley, the limited drainage
as well as the use of groundwater with high safteat, the soils results in being highly
susceptible to salinity (Pla, 1985; Villafafie, 198%zuri et al., 2005; UNDP, 2006). The
dominant canal irrigation, instead of drip irrigatj represents an inefficient water use
which also increases the problems of salinity (UNRBO6). Soil erosion and salinity
should be controlled in order to preserve resoudna$ to maintain the agricultural

development (Figure 3.6).
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3.3.4 Climate

For the study area climate data of nine meteoroldgstations are available for the
period 1977-2006. All of them have records of monttrecipitation and four of them
monthly average temperature. Quibor station has ewaporation data. The Quibor
Valley is located in a semiarid to sub-humid regiamere the average annual
precipitation varies between 400 mm in the northwasd 700 mm in the southeast.
Annual average precipitation higher than 600 mmuozonly in a small sector of the
southeast. The average annual temperature vamesdie 25.5°C in the lowest sector in
the north and 22.8 °C in the hills of the southe@lseé Quibor climate station registers an
annual average temperature of 25.4°C. The differdoetween January, the coldest
month (24.3°C), and September the warmest (26.1A@icates the isothermal condition
of the climate (Map 3.14; Figure 3.7).
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As Figure 3.9 indicates, the arid condition of tdley is characterized by a high
evaporation rate, whose monthly average is alwaghkeh than the monthly average
precipitation. This then determines a high soil shaie deficit, which limits the
vegetation development and represents one of tted lestrictions for the agriculture

activity.

Although rainfall-intensity data are not availalilee rainfall erosivity can be pointed out
as important in the area due to the occurrencargél and short-term rainfalls (Ecology

and Environment, 2004).
3.3.5 Vegetation

The natural vegetation of Quibor has been sevéangdyvened, especially in the alluvial
plains where agriculture activities have been tradally developed. Thus, the
vegetation cover in most parts of the area cormdpoto secondary successions.
According to the ecological conditions, three typé&segetation units can be recognized:

sparse thorny shrub, dense thorny shrub and vgriyapical forest (Map 3.15).

The thorny shrub corresponds to xerophytic vegmtaicluding grass, shrubs, trees of
low height and cactus. In the less intervened tdiéhse cover of this xerophytic

vegetation can be found. The higher trees and s@okls can reach heights up to 8 m
(Renfagro, 1994; Cuello, 1999; Ecology and Envirenm2004). In the southwest of the
valley a very dry vegetal forest can be found (FegBL8).
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Within the study area the wood species of the waigiorest are very scarce because they
have been intensively disturbed for several usgse@ally for woodcraft activities. This
traditional activity is still very important, espalty in the northwest, around the
Guadalupe town. Nowadays the trees used as rawrialateuch as veraBllnesia
arboreg), roble Platymiscium polystachumand miguelito Yallea stipulari3, among

others, are provided by original forests locatedeighboring zones (Delgado, 2002).
3.3.6 Land-use

Quibor Valley is an area of ancient anthropogenierventions, as it was inhabited by
Aboriginal communities since as early as fifth ceptB.C. (Arvelo, 2000). The incipient

farming, carried out by the Aborigines, was intéediin the colonial period when crops
like wheat, barley, cotton, onion, among otherswadl as cattle breeding and goats,
were introduced (FUDECO, 1972; SHYQ, 1998; Arve2000). The beginning of the

groundwater exploitation during the 1950s contiouto the impulse of the agriculture.
Moreover, from the 1970s this activity was diveesif by means of the cultivation of

vegetables and grazing. During the last few dectdeagriculture of Quibor Valley has
been significantly increased so that it has reagh&vel of national importance, due to
the high level of production of onion, paprika anthatoe (Fudeco, 1997; SHYQ, 1998;
Sandia et al., 2001).

In accordance with studies carried out in the arezd as SHYQ (1998), Lavalin (2003)
and Florentino (2005), and taking into account tm@rmation obtained during the
fieldwork, a map of land-use was constructed (Maj6B By means of this map the
anthropogenic intervention grade and the importaridbe agricultural activities can be
evaluated. Thus, a third part of the area is cal/ésethe typical xerophitic vegetation;
most of this moderately or highly intervened. Altigh, some plain sectors of the
northeast have this natural vegetation, it is nyam@stricted to the hills due to the
intensive agriculture of the valley bottom. Theiagjtural uses take up about the half of
the area. These are integrated by fallow land (34%pland (8%), livestock (1.6%), and
even the lagoons built for irrigation (3.8%). 13%twe area are lands without vegetation
or any productive use. Most are affected by eropraeesses of moderate and severe

magnitude (Lavalin, 2003). Towns and other infiadinre cover only 6% of the valley.
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Map 3.16: Land use map.

In spite of the large surface occupied by agricelt@nnually the fallow field is about
3,500 ha (Juana, 2006). This is a result of thp cotation and the limited availability of
water for irrigation. The agriculture in the aremstbeen developed by means of control
and storage of the scarce surface water, the intenise of groundwater and, in lower
importance, use of sewage. Canal irrigation is rttest applied system, but in a few
cases drip irrigation is also applied. It is redagd in the area that the excessive
exploitation of the aquifer threatens its permaeennd potential use (SHYQ, 1994;
Dugarte, 2001; Gardufio and Nanni, 2003; ColomboNaadina; 2005).

In the study area the onion crop covers about 2H&0which represents 33% of the
6,300 ha cultivated at national level (Lavalin, 208grevo, 2008). However, due to the
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high productivity of this crops in the area, aboti26.5 t/ha (Agrevo, 2008) the valley
contributes with 40% of national onion producti®aprika, tomatoes and sugar cane are
also important crops. With less importance als@srsuch as scallion, chard, lettuce,
cucumber, fruits and corn are cropped. Additionadijferent types of livestock such as
cattle, poultry, pigs, sheep and goats are veryntomin the Quibor Valley. During the
last few decades the breeding of cattle, poultrgg amen pigs have been technically
improved. Breeding of sheep and goats still renagitraditional activities carried out by
small farmers (Renfagro, 1994, Lavalin, 2005) (fF&8.9).
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Irrigation systém.‘ Northeas@ecior -

proved catt

Figure 3.9: Quibor Valley, agricultural activities.

The population of the Quibor Valley totals aboutO8® most of whom reside in Quibor,
the municipal capital (INE, 2008). Also, many ktttowns and villages are located
around the agricultural areas. Quibor, and somerotbwns like Guadalupe and
Tintorero have national notoriety due to the haradis which are traditionally practised

there, such as woodcraft, ceramic, woven and rackirng (Figure 3.10)

In spite of the importance of agriculture, as veallthe diversity of economical activities

some socioeconomic problems affect most of the lpedjus, high poverty levels of the

people and a lack of public services have beercateld by several studies (Cabeza et al.
1994; SHYQ, 1998; Sandia et al., 2001).
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Figure 3.10: Towns and typical handicraft of Quiballey.

3.3.7 The project “Hydraulic System Yacambu-Quibor”

In order to support and strengthen the agricultaegdacities of the Quibor Valley, in
1973 the National Government started a hydraulagegpt addressed at supplying the
requirements of water for agricultural uses in fQaibor Valley. The project also
increases the availability of drinking water in ttegion. In spite of its importance and

the large quantity of invested economical resoyrtesproject has not been concluded.

The Hydraulic System Yacambu-Quibor project (Figu8ell) is integrated by four main
components: 1) Construction of a dam of height &6t the watershed of Yacambu
River, which belong the Orinoco River Basin; thendis totally concluded. 2) Creation
of a reservoir in which the required water by thejgct will be stored. This stage is still
not finished. 3) Construction of a 24.5 km tunnélieia will transport the water from the
reservoir to the Quibor Valley. The tunnel wasdimdd in 2008. 4) Construction of the
irrigation system in the Quibor Valley in orderiberease the irrigated land and enhance
the agricultural production; this stage is stilltie planning phase. However, official
information indicates that the project will be pato operation in 2010 (MINCI, 2008;
SHYQ, 2008).
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Figure 3.11: Hydraulic System Yacambu Quibor.

Source: SHYQ, 2008

The main objective of the project is to increase ¢brrent annual irrigated surface from
3,500 ha to 26,000 ha (Juana, 2006; SHYQ, 2008xhaill be a significant impulse to

the agricultural production. In this sense, it xpected that with the intensification of

agricultural activities without the necessary eonimental measures the impacts on the

already altered natural resources would be inccka®g¢ means of this research basic

guidelines for sustainable land-use of the valléylve generated. It is expected that the

result of this work will contribute to the sustdmildy of the future agricultural

development of the area.
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