
Summary 

Agriculture is an impor-
tant economic sector in
the Apulia region of Italy,
water availability is ir-
regular and scarce (espe-
cially in summer), and
there are indications of
the harmful effects of cli-
mate change.
The following are key is-
sues:

�Understanding the
close interactions be-
tween climate, soil and
vegetation, which col-
lectively regulate water
balance at all scales

�Downscaling climate
parameters to the re-
gional level on the ba-
sis of existing informa-
tion

�Simulation of the im-
pacts of climate
change on water re-
sources and agricul-
ture

�Assessing for dangerous
shifts in seasons at the
regional scale

1. Physical 
and socio-economic
characteristics

Geography:
Apulia (Italian: Puglia) is
a region in southeast
Italy (located between
41°53’N - 39°48’N and
14°49’E - 18°35’E) bor-
dering the Adriatic Sea to
the east, the Ionian Sea
to the southeast, and the
Strait of Òtranto and the
Gulf of Taranto in the
south (Figure 1). Its
southern part, known as
Salento, forms a penin-
sula - the heel of the
Italian “boot”. The region
comprises an area of
19,345 km2 and has a
population of about 4
million (density of 210
inhabitants / km2).
Apulia comprises diverse
morphological zones

with clearly defined
characteristics. The sub-
strate comprises of large
extensions of limestone
rock arranged in vast
horizontal or sub-hori-
zontal strata. The struc-
ture of the underlying
rock confers smoothness
to the landscape, and the
gentle contours make
mountains appear like
hills even at high alti-
tudes. Due to high sub-
strate permeability and
infiltration of rainwater,
there are few rivers and a
lack of surface water. In
the past, most of Apulia
was probably covered
with Mediterranean
scrub composed of ever-
green bushes and trees,
but today only 67,000
hectares remain wooded,
5% of the entire territory
of the region.
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(sheep, pigs, cattle, and
goats). Manufactured
products include refined
petroleum, chemicals,
cement, iron and steel,
processed food, plastics,
and wine. Fishing is ac-
tive in the Adriatic and in
the Gulf of Taranto.
Apulia contributes 4.7%
to the national GDP. The
scarcity of water is an
acute and long-standing
problem in Apulia, and
drinking water is trans-
ported by aqueduct
across the Apennines
from the Sele River in
Campania.

Climate: 
The climate is entirely
Mediterranean (Figure
2), with mild wet winters
and hot dry summers

(the coldest month is
January and the warmest
is July). Precipitation falls
mainly in winter. 

2. Justification 

Agriculture, water supply
and tourism are sectors
vulnerable to climate
change in the region. As
in many other
Mediterranean, the com-
bination of gentle topog-
raphy and high popula-
tion density has led to an
intensification of agricul-
tural farming and the re-
placement of existing
natural vegetation with
agricultural crops and
pasture. A progressive ex-
pansion in irrigation (and
consequential increase in
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Economy: 
Apulia has an agricultur-
al area of about 14,700
km2 partitioned as fol-
lows:

Farming used to be the
main occupation, but in-
dustry has expanded
rapidly. Farm products
include olives, grapes,
cereals, almonds, figs, to-
bacco, and livestock

Figure 1:
Map showing 

the Apulia 
case-study 

location



productivity) has extend-
ed cultivation from veg-
etables to tree crops.
Intensive irrigation is
now used to grow table
grapes and citrus fruits,
and emergency irrigation
is used to grow olive
crops by an unplanned
process with little regard
for the long-term sustain-
ability of water resources.
An understanding of the
variability and decline in
water resources, in the
context of social impacts
and social and vegetation
adaptation, is of para-
mount importance for
the sustainable manage-
ment of water resources
in the future. The avail-
ability of water resources
has economic implica-
tions, affecting the re-

gional workforce and the
uninterrupted supply of
water to the population.
Tourism is a developing
industry in the region
whose growth could be
limited by climate change
and coastal management
including the protection
of small harbours. 

3. Key Research Issues

An integrated assess-
ment of cross-sector im-
pacts of climate change
for Apulia will be under-
taken focusing on agri-
culture (in particular
grapevine, olive and
wheat), fire risk, water
resources, biodiversity
and tourism.
Water resource alloca-

tion for agriculture / in-
dustry / domestic pur-
poses will be evaluated
in conjunction with rele-
vant regional policies.
Practical and specific
measures of adaptation
will be explored in con-
sultation with stakehold-
ers (e.g., farmers’ consor-
tia, wine producers, local
and regional agencies,
rural communities and
non-governmental or-
ganisations).

4. Key areas 
of integration

�climate change

�water resources

�terrestrial ecosystems
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Figure 2:
Mean temperature 
(July = red lines;
January = black lines) 
and precipitation 
for Apulia



6. Data availability

The Water Research
Institute (IRSA) and the
University of Lecce have
systematically collected
a number of important
time series. In particular:

�River discharge for
four main river basins
(around 40 years of da-
ta). 

�Rainfall, recorded at
124 monitoring sta-
tions managed by the
Regional Hydrograph
Service and tempera-
ture measured at about
50 monitoring stations
managed by the
Regional Hydrograph
Service, for the last 50
years. 

�Other data are avail-
able for shorter peri-
ods such as solar radia-
tion (since 1980) and a
set of meteorological
variables (tempera-
ture, humidity, precipi-
tation, wind) since
1990. 

�Wave data are available
at one station in the
Adriatic Sea (since
1989), and historical
sea-level data at three
coastal stations. 

�Complimentary data
include the piezomet-
ric head (the pressure
that exists in a confined
borehole/aquifer) con-
tinuously measured in
six wells, and digital
maps of land use, and
hydrological and geo-
logical parameters.
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�agricultural / forestry
activities

�rural economy

�policy response

5. Regional 
stakeholders, policy
makers, institutions

�National Hydrographic
Service, Department of
Bari

�Department for the
Natural Resources of
Puglia

�Provinces and authori-
ties for environment
and tourism (Bari,
Foggia, Brindisi, Lecce,
Taranto) 

�ARPA (regional agency
for the protection of
the environment)

�Local agencies and
consortia for agricul-
ture

�Insurance companies

�National Agency for
e n v i r o n m e n t a l
Protection of ITALY
(APAT)

�Ministry of Environment
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