5LUBAQUA

THE GLOBAQUA PROJECT

It is a five-year EU-FP7 project that analyses the effects of multiple stressors on
aguatic ecosystems under water scarcity in selected river catchments across Europe.
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 Project aims:
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Adige — 12000 kmz2 - IT

Ebro — 85550 km2 - ES

Sava — 97713 km? - S|, HR, BA, RS
Evrotas — 2418 km? — GR

Anglian — 3188 km? - UK

Sous Massa — 28000 km2 - MA
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1. To understand the mechanisms of multiple stressors, their interactions with
present species and their effects on the functioning, stability and resilience of

aguatic ecosystems.

2. Improve current water management practices and policies and adapt them to
future conditions by taking into consideration the influence of multiple stressors.
This Is carried out by means of scenario analyses.

ANALYSIS of PAST LAND USE/COVER CHANGES (LUCC)

« LUCC Iis considered to be a major stressor on water quantity, water quality and

aguatic ecosystems.

« LUCC detection analyses were carried out for all case studies based on CORINE
Land Cover data to understand changes that have happened in the past. Results for
the Ebro basin, located in NE Spain, are shown below.

CORINE land cover classes [ | Mixed forest

B Airports I Moors and heathland
B Bare rocks I Natural grasslands

B Beaches, dunes, sands B Non-irrigated arable land
[ Broad-leaved forest B Olive groves

I Burnt areas B Pastures

I Complex cultivation patterns || Peat bogs

B Coniferous forest [ | Permanently irrigated land
] Construction sites I Rice fields

|| Continuous urban fabric I Road and rail networks
I Discontinuous urban fabric B Sclerophyllous vegetation
B Dump sites [ | Sparsely vegetated areas
B Fruit trees, berry plantations [l Sport and leisure facilities
B Glaciers and perpetual snow - Transitional woodland-shrub
B ndustrial or commercial units [ ] Vineyards

] Inland marshes || Water bodies

B Agricult. with nat. vegetation [l Water courses

I Mineral extraction sites

[ | Ebro basin
Eco regions
[ | Cantabrian mixed forest

Pyrenees conifer/mixed f.
|| Iberian conifer forests

Iberian scleroph./semi-decidous f.
|| NE Spain/S France Mediterranean
[ | NW Spain montane forests

Data source:
European Environmental Agency (EEA)
WGS 1984, UTM 30N

Maps showing the land uses of the areas affected by change between 1990 and 2006 in the Ebro basin and the division

of the case study in ecological regions.

DETERMINATION of DRIVERS of CHANGE

 To Investigate the drivers of changes in land and water use a wide range of possible
driving factors including bio-physical as well as socio-economic variables were taken

INto account.

 Due to their great extent and heterogeneity, some of the study sites, e. g. the Ebro,
were subdivided into ecological regions according to the European Environmental

Agency (EEA) to form more homogenous units.
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 The determination and ranking of drivers was carried out applying a multiple logistic
regression analysis to the spatial distribution of each land use/cover.
« The example shows which are the important drivers for 3 selected land uses in the

Inner Ebro basin.

SCENARIO DEFINITION

A modelling framework is set up to develop integrated scenarios of changes in land
use, climate and water management.
The scenarios are based on the new Representative Concentration Pathways
(RCPs) and Shared Socio-economic Pathways (SSPs). Four scenarios have been

defined for GLOBAQUA:

Myopic Sustainable Inequality Middle of the road
tmms) Wﬁ'ﬂiﬁ;gomw f *SSPZ: )
Sustainability Inequality Middle of the Road
Population growth - - Je Je
Irrigated surface area SIS e ++ 0
Protected areas 0 ol s == =

Factors describing the scenarios are evaluated and adapted to the regional scale In

stakeholder workshops and by expert knowledge.
The scenarios are modelled in a spatially distributed manner for each study site.

The model outcomes set the boundary conditions for all subsequent hydrological
and water quality modelling activities.
Programmes of Measures are developed and tested for efficiency within the

modelling framework.

Ecoregion: Iberian
scleroph./semi-decidous forest ™
Total area: 51355 km?

éChanged area
[km?] in 1990

_ Lan cover Iasses?_l]l]ﬁ _

Non-irrigated arable
land 201 0.0 7.2 960 606 813 46 18 279 348 262 124 18 18 04 94 51
Permanently irrigated
land 1.0: 199.3 0.3: 29.9 156.1 26.0 0.1 0.6 69 1190 193 186 7.8 0.4 0.1 2.6 1.3
Sclerophyllous
vegetation 459.5 2.9 7.2 0.0: 243 218.0 1.7 0.5 3.9 89.00 317 26.3. 19.1 4.2 2.8 83 11.5 < 8 1.4 0.4
Complex cultivation
patterns 393.1| 484 0.0: 10.3: 148.9 2.3: 86.6 0.7: 40.6 2.4 1.1 15.3 2.9 8.3 9.9 1.7 0.9 0.0 0.8 8.8
Coniferous forest 284.8 0.6 1.3: 153.2 2.9 855 0.1 0.0 0.2 8.6 0.0 1.7 1.4 0.1 0.4 08 133 127 1.4 0.6
Trans. woodland-
shrub, heath 259.6 0.4 0.4: 137.3 3.8 0.0 0.3 0.1 03: 144 57.9 3.4 1.4 0.1 00 178 104 109 0.7 0.3
Agricult. with nat.
vegetation 139.1 26.9 64 356 184 28 11.0 3.6 9.2 7 1.8 0.0 8.9 6.0 2.8 04 3.7 0.0 1.5 1.1
& Vineyards 82.6 26 46.5 0.6: 16.8 0.0 0.0 0.0: 10.6 0.0 0.0 1.3 1.5 1.8 0.8 0.1 0.1 0.0 0.2 0.0
2 Open spaces with little
& .ornoveg. 75.3 0.4 0.2 394 26 239 0.0 0.1 0.1 0.0 0.3 1.3 2.3 0.6 0.1 0.8 0.0 0.0 2.9 0.2
1]
% Natural grasslands 71.4 1.3 0.6: 26.60 10.0 8.1 1.4 0.3 0.0 0.0 2.4 4.2 1.6 1.6 0.3 105 1.4 1.4 0.0 0.0
% Broad-leaved forest 63.4 2.6 0.6: 145 26: 156 1.8 0.4 0.2 4.6 0.8 0.5 1.8 0.7 0.5 0.0 6.0 5.9 3.4 0.0
Q
E Mixed forest 38.4 0.1 0.0: 16.1 1.2 5.8 0.0 0.0 0.0 0.6 8.4 0.4 0.1 0.0 0.0 4.0 1.3 0.0 0.6 0.0
® Fruittrees and berry @
plantations 33.6 46: 108 1.1 4.5 0.1 0.6 0.0 0.0 0.5 0.1 0.1 1.8 1.4 4.8 0.0 0.6 0.0 0.1 2.6
Mine, dump and
construction sites 0.0 0.0 0.5 1.6 0.0 0.0 0.0 0.3 0.0 0.0 1.8 0.0 2.1 3.0 0.0 1.9 0.0 0.2 0.0
Results of the change detection analysis (in km?) in the inner Ebro basin, one of the ecological subregions.
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MODELLING LAND USE CHANGE

Changes in area between 1990 and 2006 of selected

land use classes in the Ebro basin.

The land use change model CLUE (Conversion of Land Use and its Effects, Verburg
& Overmars, 2009) has been set up to model a first baseline scenario for the Ebro
basin. A new CLUE version is currently tested in collaboration with ALTERRA and the
University of Wageningen.
The results of the multiple logistic regression analysis and the description of the

scenarios serve as inputs to the model.

Observed land use in 2000
in the Ebro basin.
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Author: Verena Huber Ga
Data source: EEA CORINE land cover data
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Input land use map (left) and ouput (right) of
the CLUE model for the Ebro basin.

Simulated land use in 2013
in the Ebro basin.
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Simulation 2013
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