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Effect  of  economic  development  on  landscape 
structure  and  function  in  the  Province of Seville 

(SW Spain)  and  its  consequences  on 
conservation 

ROCIO FERNANDEZ  ALES 
DPTO. BIOLOGIA VEGETAL Y ECOLOGIA 
UNIVERSIDAD DE SEVILLA. APDO. 1095 
41080 SEVILLA. SPAIN 

- Changes  in  the  landscape of of 1750 to 
of change  has  involved  intensification of on and abandonment of soils. 

The  impact of of of land on the biota  has been 
to wildlife, and soil 

of 
scale  has  shifted a  fine to on in We 

and fine 
geneity  should  be  maintained. A not 
in  isolation. 

words: 

; du développement économique sur la structure et la fonction  du paysage dans la  province  de Séville (S.O. 
de et conséquences sur la conservation”. Cet article décrit les modifications qui ont eu lieu dans le paysage entourant 
le  fleuve Guadalquivir, dans  la de Séville, depuis jusqu’à nos jours.  Ces changements ont été dûs à 
une intensification de l‘agriculture sur les sols fertiles et à l‘abandon des terres moins fertiles.  La modernisation de l‘agriculture 
et l‘abandon des terres ont eu de profondes conséquences sur la conservation de l’habitat et du biote. Les terrains abandonnés 
sont le plus souvent devenus des maquis, peu capables d‘alimenter la vie sauvage, et ‘très vulnérable à du sol et a u  
incendies. Les terres agricoles abritent un nombre moindre d‘espèces, car les  petits espaces non cultivés ont disparu. Du point 
de vue du paysage, il y  a une modification d’échelle, de petite à grande, et la taille de ces “patches” a augmenté dans les 
terres abandonnées et s’est réduite dans les terres fertiles. conclusiotz est  que, lorsque la terre est à elle doit 
être restaurée, afin d‘éviter des bouleversements environnementaux, le maintien paysage hétérogène à une petite échelle 
étant nécessaire. Une  politique  de conservation devrait comidérer le problème au niveau global de la région, et non pas à celui 
de petites zones d‘aménagement traitées isolément. 

Séville, conservation, paysage,  patches, échelle, hétérogénéité, restauration, 

Introduction  Study  area 

The objective of this study is to see how  changes The of Seville lies in the 
in landscape and function, to economic valley, in Spain (Fig. la). The climate is 
development, have affected biological in a high mean annual 

the of Seville fall of 500-1000 mm. is no in two 
(14,000 km?). months (July, 
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A. 

B. 

f o 20 Km - 
l Fig. 1. the of b) Landscape  units in of Seville  and 

is 1975, modified). 
1. Sierra 2. Southern Six units  have  been  identified  in  the  valley  bottom. Sandstone 

4. Countryside. soils cultivated 
on hillslopes. 5 .  floodplain. 6. 

terraces. 7. 8. Sand Sediments. 
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of 40 OC. The mild,  with 
on than ten days each on 

of land use the associated 
of soil 

et  al., 1977; Junta de Andalucia et al., 1985). The 
(300-900 m, Fig. lb) belong to the 
of which is a 

peneplain by 
The soils The dominant 
vegetation is open oak 

(Quercus rotundifolia, Q. suber) with 
used extensive livestock (cattle, sheep, pigs). 
The mountain also at a low altitude 
(300-1200 m), belong to the system: steep, 

mountains by the Alpine movement. 
vegetation again 

lands and oak The land is  used  mainly 
livestock (cattle, goats, sheep), and the hilly 

with olive in 
wildlife, and also used hunting. 

The valley bottom (0-300  m) contains fine sediments 
that show  a  smoothly undulating 
black  soils. The whole is cultivation. Olive 

the least hill 
slopes), and and the most 
soils. The floodplain is and 
peaches, cotton, etc. The 
sandy sediments (ancient dunes, the 
only land not utilized being too 
They with vegetation 

pinea, spp.), cattle 
the salt and sand dunes the 

National The 
(400,000 place 

and one of the last 
two species 1986)- the 

lynx (Lynx and eagle 
(Aquila heliaca). 

Changes  in  landscape  structure  and  func- 
tion 

The landscape has changed 1750 to the 
day, with  a monotonic tendency: extension and intensifi- 
cation of cultivated on the most soils, aban- 
donment of the least ones (Table 1). The speed 
of the to economic  and social change. 

1750, was  mainly the 
local communities. The cultivated was evenly 

the with 50% of the land in 

two 
contrasting  and  representative  areas of 
Seville province;  the first in the valley 
bottom,  150,000  ha,  (Junta  de  Andalucía et 
al., 

et al., 

from  Vacher  (1984). 

1750 1853  1956  1980 

VALLEY 

Cultivated land 75.4 82.7 83.9 94.1 

0.3 0.3 6.6 16.3 
61.8 53.3 43.3 67.1 

Olive 13.3 29.0 34.0 10.7 

land 24.6  17.3  16.1  5.9 

TOTAL, 100 100 100 100 

Cultivated  land 42.0 31.0 -- 11.7 
Continuous 1.0 1.5 1.0 1.8 
Shifting 35.0 25.0 -- 5.0 
Olive 6.0 4.5 4.7 4.9 

land 58.0  69.0 -- 88.3 

TOTAL 100  100 100 

Open with 

38.0 33.0 34.0  40.0 
and Eucalyptus 2.0 1.0 1.0 7.5 

and 25% of the 
valley bottom with 

At the beginning of the (1750- 
1853), the middle classes bought the land that 
ously been communal 
in management 1975). 
The size of the cultivated on  the 

soils, and in the valley bottom 
on the 

devoted to extensive livestock the 
of shifting cultivation diminished  and the 

of 

methods of 
of with  legumes  and 

in landscape 
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in size and 
fallow land 

animals  (ox,  mule)  and livestock. The played 
an essential in the fields. 

- The caused  by the economic 
(1956- 

of 
by high Full 

the appli- 
cation of now 
common in management in the 
valley  bottom. The land now 95%  of 
this and 20% is The fallow land 

to animal now 
the 

de Andalucia et al,, 1985). 

methods of 
been with the 

species (Trifolium  subterraneum), the 
of the local and the 
feeding of (Campos,  1984; 

et  al., 1986). 
been planted the 

and the is being 
et al., 1986). 

The 
. to et 

al., 1987a). 1640, the 
coal the second  half of the 
18th of livestock 
the was  devoted  to  hunting and 

the 
game animals. 

National is now 
the and the 

examination  will on the of  two  aspects 
the of landscape 

units, spatial in the field. 

Characteristics of landscape  units 

1. Abandoned areas 

in 
The  dominant 

species belong  to the families Cistaceae (Cistus  lada- 
nifer, C. salvifolius, C. crispus, C. libanotis, Halinzium 

. 
l halimifolium, H. conmutatum, H .  ocymoides), Labietae 

spp.) and australis, 
scoparia,  Calluna vulgaris) et al., 1977; 

and Sancho,  1983; All these 

with small unpalatable and indigestible 
leaves, in essential oils, and with 

that insect- small 
seeds in the soil, 
nating 

evolved, in 
nean  climate,  they 

also associated  with 

1984). 

(Quercus rotundifolia, Q. 
suber, Q.  faginea, angustifolia, 

tynzu, with 

in a  fleshy 
in sites  (deep 

soils), and 

able 
meditenanean conditions.  They 

late 
Quercus spp., 

man, all these  species in the 
They the mesic  and inaccessible 

et al., 
Sancho, 

by  man’s activities, such  as gazing, 
et  al., 1988). 

egies do  not the 
establishment of seedlings  of small 

in the has lead to the decline of adult 
in 

succession is and 
30 and 

a 
vegetation. 

Vegetation in the 
The 

et al, 1983)  because  less food is available 
Sancho, 1983).  They to soil 

as leave the soils 
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2. Cultivated  areas 

that in wild  species.  Uncultivated 

almost Olive a  most 
many (González 

The changes  have 
not 

is et al., 1983),  and 
et 

al., 1987b). 

Spatial  patterns of land  use 

The of landscape  units  has  changed 
fie-scale (1:10,000; 

loo - lo2 of 
in the sand dunes of been  invaded  by 

planted  with  pines  (Fig.  2). The loss of 
fallowland in of shifting  cultivation 
in like 
fine-scale in this 
volume). 

At  medium scale (1:200,000; lo2 -lo4 ha)  patch size 
in In 1956,  open oak 

pm& and surrounding  grasslands 
patah alæ (plxele] 
r 

.-- 1 , , , , I , , ‘ , ~ , , , , ~ , , , , I , l 

1 18 
patches 

in 
in 6,000 ha (Fig. 

3). 
ha and  open oak have 

the sand  dunes of size of man-made 
has (Fig. 2), as patches of 

of (> 40 

big lagoons. eucalyptus  planta- 
in ha (Fig. 3) in 

the size has  diminished. 
The patches of (5,000 ha) in 
the in many  small  ones 
(100-  500 ha), and  many  small  patches (< 50 ha.)  have 
been lost (Fig.  3). The same has  happened  with  olive 

of 

The of landscape  changes at medium 
scale in 

As 
lo4 - lo6 

ha) 
4). 

the big  patches of 
tation that the coastal 

man-made areas 

- 
___L ..._ *--.-.--.. 

o 

patches 
1 cl n 18 21 

Fig. 2. ha) in the  sand  dunes of 
of 

in 
of 40 ha, and a  new  one 

(1970) of 290  ha. X 1 Y axis: 
is in pixels (1 pixel= 0.25 of to big 
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Fig. 4. of land uses of Seville in the is  a  hypothetical 
on 1 and  maps (INIA, et al, 1977;  Junta 

de  Andalucia et  al, 1985; et al., 1986; and  Junta  de  Andalucía,  1986). 1. crops. 2. 
herbaceous crops. 3. Olive groves. 4. Grasslands. 5.  Shrublands. 6. Open evergreen oak forests. 7. 

and eucalyptus plantations. 
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as it allows the coexistence of 
species stages of ecological succession 
(González in  this  volume). also 
species that use landscape units as 
many that in woods  and 
feeding on of fallow land 

et al., 1983). The of small 
patches of and in the sand dunes of 

has negatively affected the population, a 
key species big in the 
ecosystems of 
1981). This of lynx  and  impe- 

eagle in the (Aldama et al., 1989). 

linlcs between landscape elements 
species fluxes, as connections  may  enhance  species  move- 
ment behave as in this volume). 

patches of woods and in the 
bottom of the valley connected 

coastal 
sion and genetic between populations living 
in these these patches the 

steppes of the valley bottom have isolated the 
less and  may lead to the local extinc- 
tion of many species, specially those with home 

as  is the case of the lynx and 
eagle in (Aldama et al., 1989). 

Conclusions 

Two main conclusions can be this  study. 

it must be accom- 
panied by Ecosystems become so by 

of use that they difficulty in 
leading to 

fnes). those abandoned which intended 
succession should be by the 

duction of species. 

* Second, the policy, it should 
take into account the spatial of the landscape. 
Good a of fine- 
scale Abandoned zones should be 
by multispecies patches and by 
mosaics which woods with 

dominant species and levels of human 
The abandoned zones should 

homogene-ously the whole in 
to in at 
being exploited Topics 

include the optimum patch size and 
of landscape units. 

can be deduced this second conclusion that 
any policy must the whole 

and not only  on those of 

special these isolated in a hostile 
many of species may become extinct, 

and the policy will have been unsuccessful, as is 
the case at in 
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