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CHANGES IN
THE RURAL LANDSCAPES



CONSEQUENCES

o RURAL AREAS

v' Abandonment of agricultural or livestock activities...
* Replaced by new forest landscapes (reforestation policies).

* Protection of some natural landscapes (forming the current
natural and cultural heritage).

v’ Expansion of irrigation.

v' Emergence of intensive crops based on new technologies (e.g.
greenhouses).

v’ Substitution of traditional polycultures by monocultures
(pastures for dairy or meat production, eg. Northern Spain).



AFORESTATION
(Rewilding)
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1 Like most countries in the Mediterranean region, Spain was
very poor in forests. Vegetation cover degraded by:

o Overgrazing

o Clearing of forest land to convert it into agricultural crops or pasture for
extensive cattle ranching, due to the transfer of institutionally owned
forest lands to private owners, with the aim of promoting greater
economic dynamism (Desamortizacion).
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J The disappearance of the

forest cover was related f» |
floods and torrential y‘“—- EE
phenomena >  caused ;gz ';
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[ Plans for the construction of
reservoirs demonstrated the
need to contain erosion
(and floodings) by
recovering the forest.




J Governments undertook a state policy to reforest Spain.
o Protective legislation: contested by some owners.

o Reforestation activity: National Reforestation Plans.

* Accelerated after the Spanish Civil War

* Large massive repopulations, sometimes without subsequent
management.

e Aggressiveness in the preparation of the land (terraces).
* Prioritizing productive restocking over protection: use of fast-

growing species (timber industries and pulp mills), such as
Eucalyptus and Pinus radiata.



(J CONSEQUENCE: Spain has tripled its forest area since
1900 (from approximately 8% to 25% of the territory).
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RUTAL LANDSCAPES
(Human) Afforestation

Bescos de la Garcipollera (Huesca)
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 Located in the Central Pyrenees (Jacetania,
province of Huesca, Aragon).

Grafica de evolucion demografica de Bescos de Garcipollera® entre 1842 y 1960

0 274 half of the 19t century: clearing of common o = Eow o mom o
lands (Mendizabal's confiscation) = expansion of N B
the arable lands area. R

1 1960: construction of the Yesa reservoir on the
Aragon river.

o Expropriation of buildings (village abandoned
since the 1960s) and farmlands.

o Mountains repopulated with pine trees to
delay the filling of the reservoir basin with
materials dragged by erosion.

o Become a National Hunting Reserve = deer
repopulation (1962).

0 Today the ruins of Bescds are property of the State,
later transferred to the Government of Aragon.
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RURAL LANDSCAPES
(Natural and human) Afforestation

Almarza de Cameros (La Rioja)
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SOME (unespected)
CONSEQUENCES



RURAL LANDSCAPES
Forest fires
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Figure 1. Spatial distribution of Seasonal Severity Rating (SSR) long term averages (49 years,
1958 to 2006)
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Figure 2. Trends of fire danger level from 1958-2006 assessed using the Seasonal Severity
Rating (SSR).
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RURAL LANDSCAPES
Forest fires

Mapa n®3 Numero de Incendios (>= 1 ha) por Cuadricula

487
o
] 7 siesieird
=222 = s=fESsafsasy
q( T o e 2! }L H _‘! P“: ] =- T r 1 ol ﬁ
893 ;ﬁéz- i : - E "' ] _: %u'— £ )¢ -
598 L ::‘II: in "ﬁ:{ ﬂr ; 0 it )
e o == =j= ==wak, H
I u
s | BHE
siniestros e

1.3 H f
4-11 _ i A

12-3 FE H B
%5-93 H né'é S R

»=100 gfufmflfqln {
o

b

TR

PRECIPITACION MEDIA ANUA

PRECIMTACION MEDIA
=

........

!

iEigmgtatoiy
i: »luuulnv &

é... OR HUMAN CHANGE?




RURAL LANDSCAPES

Forest fires

Mapa n®5 Nihero de Siniestros Originados por Rayo por Cuadricula
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Depopulation is changing the fire
map of Europe

The rural exodus and the climate crisis have transformed Europe's

countryside, and with it the fires that affect the continent every summer.

Abel Gil - El Orden Mundial

Published On: August 24th, 2023
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RURAL LANDSCAPES
Forest fires

Andilla (Valencia/Castellén, 2012)
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RURAL LANDSCAPES
Forest fires

Castrocontrigo (Ledn, 2012)
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Distribucion estimada del

RURAL LANDSCAPES 'b'P"b
Recolonization by the wild fauna

probabilidad e B
presencia de la especie

1850

A The recovery of the vegetation cover is
accompanied by the recolonization of the fauna.

dIncreased populations of

1970

o Large carnivores such as the brown bear, the wolf, the
lynx have increased.

o Large and medium-sized herbivores such as deer, wild
boar, roe deer and ibex
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RURAL LANDSCAPES
Recolonization by the wild fauna

] Beneficts and harms

o Hunting as a source of additional resources in many

parts of inland Spain.
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RURAL LANDSCAPES |
Recolonization by the wild iz Asturias 'ﬁz‘:::%z?
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farming and the wild

f La FCQ considera que la actual proteccion
daunad del lobo deja desprotegida a la ganaderia

# Promueve un estudio con 25 ganaderos de Picos de Europa sobre la relacion de los ataques del lobo y la defensa del rebaiio
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FROM RAINFED TO
IRRIGATION



RURAL LANDSCAPES

From rainfed to irrigated (cereal) crops




RURAL LANDSCAPES
From rainfed to irrigated (cereal) crops

IRRIGATION

J Practice of applying controlled amounts of water to land
J A key aspect of agriculture for over 5,000 years and has been
developed by many cultures around the world.

J Adventages:
o Helps to grow more (better).
o Revegetates disturbed soils in dry areas and during times of below-average
rainfall.
o Protects crops from frost.
o Suppress weed growth in grain fields,
o Prevent soil consolidation, reducing dust, dispose of sewage.

1 Jevons paradox = as the water consumption efficiency has
improved over the years, farmers planted more intensively and
irrigated more land - depletion of water resources.



RURAL LANDSCAPES
From rainfed to irrigated (cereal) crops

La Gineta (Albacete)
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RURAL LANDSCAPES
From rainfed to irrigated (cereal) crops

Center-pivot irrigation
 Central pivot irrigation/water-Wheel/circle irrigation

J A method of crop irrigation in which equipment rotates around a
pivot and crops are watered with sprinklers = creates a circular
pattern in crops fields.

J Usually propelled by electric engines.

1 Beneficial due to their ability to efficiently use water and optimize a
farm's yield, specially on large land fields = the terrain needs to be
reasonably flat, but one major advantage of center pivots is the
ability to function in undulating terrain.






RURAL LANDSCAPES
From rainfed to irrigated crops
dlrrigation:

o To guarantee abundant and regular agricultural production, in a country
with great climatic variability/poor soils.

o To reduce the depopulation of rural areas = the availability of water for
irrigation substantially modifies the possibilities of development of an

area.
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>hare of agricultural land which is irrigated, 2015

he percentage of total agricultural land area which is irrigated (i.e. purposely provided with water), including land
rigated by controlled flooding. Agricultural land is the combination of crop (arable) and grazing land.
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¢Having more reservoirs would be a
solution to the problems of
drought/irrigation?



It is one of the European countries with more water storage
capacity.

Global Dam and Reservoir Storage Capacity

Water Storage Capacity
oubic meters/person)

= 500

500 - 1,000

B 1,000 - 2,500

Bl 2500 - 5,000

B 5000 - 10,000

B 10,000 - 25,000

= > 25,000

i Mo Data

Dam storage data from Global Reservoir and Darn Database — dates vary. Populition data are 2015 estimates from the United Nations, Q circle of blu
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RURAL LANDSCAPES
From rainfed to irrigated (cereal) crops

Dams

[ The channels of the
main rivers are
completely segmented
and artificialized =2
impact on the natural
environment.

1 These infrastructures
have wiped out around
500 nuclei of
population inhabited
since 1940.







RURAL LANDSCAPES
From rainfed to irrigated (cereal) crops

Underground water

(1 When surface water is not available or its exploitation is
complicated, groundwater is used, especially for agriculture and
supply of populations.

[ It is estimated that the volume is equivalent to 7 times the capacity
of the reservoirs (400,000 hm3).

(1 Only about 35,000 hm3 is sustainably tractable so as not to
overexploit groundwater
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RURAL LANDSCAPES
From rainfed to irrigated (cereal) crops

Interbasin transfer
1 Transbasin diversion of water

(J Man-made water resource engineering schemes which move water
from one river basin where it is available, to another basin where
water is less available

 Such projects may be controversial due to their scale, costs and
environmental or developmental impacts = represents a
subtraction of water at the source.
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NEW CROPS



RURAL LANDSCAPES
New crops (avocado)

La Axarquia, Cajiz (Malaga)

AMERICAN FLIGHT
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SUBTROPICAL FRUITS: THE AVOCADO (mango)

] Native to Central America.

 The first plantations date
back to the 16th century.

[ 29 half of the 20t century:

o Transported from other areas
in chambers to prevent its
ripening.

o Arrived still green, so its quality
left much to be desired.

[ It began to be cultivated in
Spain for commercial
purposes in the 80s.



SUBTROPICAL FRUITS: THE AVOCADO (mango)
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SUBTROPICAL FRUITS: THE AVOCADO (mango)

1 Current spatial distribution

( Two areas cover about 80%  Producciénde aguacate en Espaiia LI Bigntad

~ -4 Lugo ., o MY
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of production: (0 d o e
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SUBTROPICAL FRUITS: THE AVOCADO (mango)

Why this distribution? Limiting factors:

J Temperature: it does not withstand temperatures below 0 °C.

J High water demands:

o The average water footprint for a kg is estimated at 1100 liters (average
value of the fruit 875 liters per kg).

o Each hectare of avocado needs around 8000 m3 of water per year and
hectare.

o On the SE coast of Spain the irrigation available is £ 6500 cubic meters
per hectare/yr (20% less than needed for optimal production—> a yield
loss of approximately 16%.

o Decrease in water availability = high water stress = decrease in
productivity for trees.



RURAL LANDSCAPES
New crops (avocado)

d Traditional landscape:

o Area subject to a high risk of

erosion:

* Abrupt terrain, with steep slopes.
* |rregularity and scarcity of rainfall
+ torrential events.

o Typical rainfed mediterranean
landscape (included in the
Unesco Representative List of
the Intangible Heritage) 2

* 7 IDry stone wall (without concrete or ;
Balate wsbinder) that rises about two or three
« Crops: citrus, vines, almond trees, Emeters from the lower part of the slope,
olive trees. serving as a foundation to later fill the
hole,
first with rubble that drains the water

and then with arable earth.

* Non cultivated areas: matorral de
jarales (“menchones”)



RURAL LANDSCAPES

New crops (avocado) 1 Construction of the Vinuela dam
o Increase in water availability =
 Events: increased the irrigated area from
about 5,000 ha to about 8,700 ha.
Embalse de consucan
Ha Dcia' Superficie Do}aje i
14000 g controlado
oo contflado _______________ l 12,000 ha
-------------------- T /.—a

f —-ﬂ—‘
- 1* burbuja Aguacate! 2 burbuja
6000 (solo aguacates) _; (aguacatestmangos)

“¥1 Aguacate | 2500 ha

2000 Mango |
0

«."Pﬁ s"b \‘S s‘p s“f JP '3? x‘ﬂ \‘.'pﬁ --..“f'P \"qﬁ \fﬂ’ \'5' ﬁ x“‘ﬂ 15#) ~.°°\ & 4 1@1' 190‘ 1‘#" 'be 'Lé‘ 1-6? 'P@ 'P'.P "Pk} 'E’Q 16? 'P\‘ ~.°¢ -th 1‘5‘:\

(J Economic crisis 2008:
o Crisis of the homebuiliding industry (turism).
o Increased profitability due to the greater demand in Europe.
o Diversion of investment from construction to agriculture - 12,000 ha
of avocados and 4,500 ha of mango.



RURAL LANDSCAPES
New crops (avocado)

J New landscape

o Visual and environmental
impact

o Topography transformation:
conversion of hills into flat
surfaces or terraced slopes by
introducing heavy machinery.

o Artificial increase of water resources:
e Construction of open-air tanks and cisterns.
* Development of non-conventional water: wastewater (construction of
water treatment plants), construction of a desalination plant.
e Resources transferred from other sub-basins.
* lllegal wells: between 30% and 40% of the irrigated lands in the
Axarquia were illegal plantations.



PRECISION AGRICULTURE



DEFINITION

J A decision support system for whole farm management
to optimize returns on inputs while preserving
resources.

J Consists on:
o Recollection, processing and analyzing temporal, spatial and
individual plant and animal data.
o Combined with other information
o to support management decisions for improved resource use
efficiency, productivity, quality, profitability and sustainability
of agricultural production.

J Employs technologies to automate agricultural
operations.



DEFINITION

J A key component of the third wave of modern
agricultural revolutions.

o The first agricultural revolution: the mechanized agriculture (
from 1900 to 1930). Each farmer produced enough food to
feed about 26 people.

o The 1960s prompted the Green Revolution with new
methods of genetic modification, which led to each farmer
feeding about 156 people.

o If, by 2050, the global population reach about 9.6 billion:
each farmer should be able to feed 265 people on the same
acreage.



RURAL LANDSCAPES
Precision agriculture

El campo de Dalias
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MINING LANDSCAPES



INTRODUCTION

1. The Iberian Peninsula is one of the European regions with the
greatest mineral wealth.

2. In the past the abundance and variety of its mineral
resources attracted foreign people (phoenicians,
carthaginians, romans).

3. Even as late as the beginning of the 20th century, Spain still
boasted
« Some of the world's most important mineral deposits (Rio Tinto).

* The economic development of certain regions (Basque Country,
Asturias) was based on their mineral wealth.



INTRODUCTION

1. Nowadays, the mineral production is characterised by its
diversity.

 There is practically no mineral absent, but the most significant
volumes produced are:

v'  Metal minerals: various pyrites, zinc, copper and lead.

v" Non-metallic minerals: sand, refractory argil, bentonite, quartz,
fluorite, glauberite, grain magnetite, rock and sea salt, potassium
salts and sepiolite.

2. However, while metal mineral production is insufficient to
meet the country's needs, by contrast, non-metal minerals
are produced to a surplus, exceeding domestic demand.



VALOR DE LA PRODUCCION
2014
len miles de euros)

Fuente: Estodistica Minera de Espafio 2014. MINETAD
do por: Institute Geografico Nacional. Atlos Nacional de Espata.
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INTRODUCTION

1. After centuries of mining activities on a wide variety of
substances, a very rich mining and metallurgical heritage has
been generated

2. The state of conservation of this heritage is not good
« In part due to the progress and development of
extractive activities that dismantle the remains of the

previous stages,

 Butabove all due to abandonment (i.e. the great mining
of the 19th century)
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MINING LANDSCAPES
Portman Bay

1956-2024

AMERICAN FLIGHT

‘W enoa 2016 v

e

~ e 222
A8 GO 50




MINING LANDSCAPES

Portman Bay

1956-2024
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MINING LANDSCAPES
Portman bay

J

J

It may well be the most severe environmental disaster in the
Mediterranean.

Formerly, a natural harbor used by the Romans (Portus Magnus)

o Strategic enclave: near the mines of Cartagena and La Union,

o Numerous remains of Roman mining and industrial facilities for
smelting ore throughout the area.

Today, the biggest outdoor dump of mining refuse in Spain: spoils
from the mines filled the bay (up to 14 meters deep) and caused
the shoreline to recede 12 kilometers.



MINING LANDSCAPES
Portman bay

(d During Roman times, mining took place underground.

d After the Spanish Civil War, it was switched to extensive open-pit

mining.

o More economical.

o Produced enormous quantities of mineral rubble (¢315 million tonnes of
mineral waste between 1957 and 1987).

o The veins were poor, so the company decided to blow up huge chunks of
land and treat it with chemical agents in the wash plant to separate the
minerals. Only a tiny part had any value.

J How to remove them?
o Initially, that debris was deposited at the foot of the quarries, forming large
earths, swamps.
o After it was dumped directly into the sea in the bay of Portman (7000
tonnes of mining waste per day).



MINING LANDSCAPES
Portman bay

d They contained
o Dust.
o A high concentration of heavy metals (cadmium, zinc, lead).
o Highly toxic products (reaction agents) used in the washing of the ore such
as copper sulphate, sodium cyanide, zinc sulphate or sulphuric acid.

d The town of La Unidn filed a lawsuit against the dump, but it could

not do anything about the permit issued during the Franco

regime.

o The Spanish Supreme Court ruled that the "national interest" of operating
the mine (produced 20 % of the silver and 70 % of the lead) was greater
than the town's interest in protecting its bay.

o The fishermen, the only ones who complained, got 25,000 pesetas (about
150 euros) in indemnity and a marina berth in Cabo de Palos, a few
kilometers to the east.

d The pipe that dumped the waste was displaced almost every
mohnth. because it had eaten up the sea.



MINING LANDSCAPES
Lago Puentes Garcia Rodriguez

1956-2024
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MINING LANDSCAPES
Puentes de Garcia Rodriguez lake

d The largest artificial lake in Europe.

(d Created as a result of the recovery and regeneration work of the
open-pit mine (lignite).
o The largest open-pit mine in the Iberian Peninsula.

o The activity created two dumps to deposit all the extracted earth as well as
a large central hole, 288 meters deep.

d Today:
o Anornithological reserve, with a space for bird watching
o An artificial beach.



MINING LANDSCAPES
Aznalcollar

Vuelo SIGPAC (1997-2003), Vuelo OLISTAT (1997-1998)
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MINING LANDSCAPES
Aznalcollar

... OLISTAT (1997- 1998). Ortofotos SIGPAC
(1997 - 2003).
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NEW ENERGY SOURCES



ENERGY LANDSCAPES

Solar thermal power plant
Sanlucar La Mayor, Sevilla
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RURAL LANDSCAPES

New energy sources
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RURAL LANDSCAPES

W <5%
W s-10%
7 10-20%
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30-40% 5
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I 50-60%
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Eurostat, 2023
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Potencia edlica instalada (MW) en Espafia

30.000

25.000

20.000
15.000
10.000
- m B I I

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
W Seriesl 713 1433 2339 3495 5000 6.160 8.440 9991 11.569 15.071 16.684 19.139 20.626 21.674 22.784 22.960 22.988 22.988 23.026 23.092 23.484 25.704

MW

o



RURAL LANDSCAPES

Wind Farm La Noguera
Turrillas, Malaga
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RURAL LANDSCAPES

13 wind turbines
Sierra Alhamilla.
The generator set is capable of

providing 30 MW (approximately ¥
the power demanded by about
10,000 homes)

A
Each generator: diameter of 93
meters, weigths about 350 tons,
designed to operate in winds of up
to 25 m/s.

|
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(1 ADVANTAGES

o Renewable and clean energy.

o Uses areas not suitable for livestock or agriculture.

o Cheap: the costs basically come down to the development of
wind farms and the processes that go into it. In addition,
maintenance is practically zero.

o Safe: does not produce toxic waste (nuclear plants).

(] DISADVANTAGES
o Dependence on the weather (wind): its supply can be
discontinuous (high winds can cause damage and reduce
production).
o Environmental impact: animal as bats and birds use to hit and die;
moreover, visually alters the natural landscapes.
o Although it is a cheap energy, building a wind farm is expensive.






