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Hotspots of biodiversity

Myers et al., 2000

34 global hotspots for plants and vertebrates
(criteria: species endemisms and threat)
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Endemicity

HIGH LEVELS OF ENDEMISM

CALIFORNIA MED-BASIN

63% Fish 55% Crustacea
57% Hydraenidae
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86% Aquatic plants 59% Oliqochaeta
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Ball et al., 2013; Davis & Stewart, 2013; De Moor & Day, 2013; Tierno
de Figueroa et al., 2013; Figueroa et al., 2013



Unknown diversity

new
L species

Zamora-Munoz et al., in prep
Gavira et al., in prep.



Biodiversity patterns
HISTORICAL PROCESSES Tyrrhenoleuctra antoninoi

Gasterosteus aculeatus

Archaic species

Tectonic activity Pre-glacial relicts
African connections } Vicariant species
Glaciations Post-Messinian colonization Tierno de Figueroa

Glacial relicts et al., 2013




Biodiversity patterns
HISTORICAL PROCESSES
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Spatial variability

CALIFORNIA MEDITERRANEAN BASIN
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Spatial variability

.

Nﬁria Bonéd Maria Soria




Spatial variability

Ndria Cid Evelyn Garcia

INTERMITTENT RIVERS ARE FREQUENT




Temporal variability

TEMPORAL HETEROGENEITY

SPATIAL HETEROGENEITY




INntermittent rivers =i

|
&

||| |

l

ML

At
i MIQ

69% of the global low-order river network
30-40% of the global large river basins

70% of the river network in Australia

54% of the river network in the US

94% of the river network in the southwestern US

....IS Intermittent



iNntermittent rivers

Doll & Schmied, 2012
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flow regimes occurring between 1961-90 and 2041-70 due to climate
change (as computed with WaterGAP, climate scenario HadCM3 A2).



sSeasonal and prediotable
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sSeasonal and prediotable

1)

Rieradevall et al., 1999



seasonal and pPedictable

MDS2
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sSeasonal and prediotable

Temporal beta diversity
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Are intermittent rivers POOI"GI".P

. Y
ST * 4

Overall design Model results
n wis SE p-value cilb ciub
44 0.879 0.169 < 0.0001 0.549 1.209

PERENNIAL RIVERS >> INTERMITTENT RIVERS

Soria et al., 2017



Are intermi

Taxon richness
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Are intermittent rivers POOI"GI".P

PERMANENT INTERMITTENT
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RICHNESS DECREASE WITH FLOW INTERMITTENCE

Bonada et al., 2007



Are intermittent rivers POOI"GI".P

Richness and EPT-OCH among
California/MedBasin/SouthAfrica/SWAustralia
(during the flow phase)

Nestod ANOVA df. oS MS Fovalue P-value
Richness Region MCRs 3 223982 746.61 28,53 <0,001
Reach PT(MCRs) 4 139.70 34.93 133 0.268
Macrohabitat RLIPT(MCRs)] - 200.10 25.01 0.95 0.479
Residuals % 1465.04 26.16 4.03
EPTAEPTOCH) Region MCRs 3 017 0.05 403 0.011
Reach PT(MCRs) 4 026 0.06 447 0,003
Macrohabitat RLIPT(MCRs)] - 042 0.05 3.59 0.002
Residuals 6 081 0.01

Richness &> PERENNIAL RIVERS = INTERMITTENT RIVERS

EPT/EPTOCH - PERENNIAL RIVERS >> INTERMITTENT RIVERS

Bonada et al., 2008



Are intermittent rivers POOI"GI".P

COMPOSITION among
California/MedBasin/SouthAfrica/SWAustralia
(during the flow phase)

Nested ANOSIM Global-R P-value
Composition Region MCRs 0.89 0.010
Reach PTIMCRs) 032 0.001
Macrohabitat RL(MCRs) 039 0.001
RL(PT) 0.18 0.001
One-way ANOSIM Global-R P
Reach MB 033 0.054
CA 092 0.026
SA 0.32 0.082
AU 018 0.229
Macrohabitat MB 032 0.002
CA 052 <0.00
SA 0.33 <0.001
AU 039 <0.00m

Composition > PERENNIAL RIVERS # INTERMITTENT RIVERS

Bonada et al., 2008



Temporal changes
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Are intermittent rivers POOI"GI"?
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Biological adaptations

Jesus Arribas

Terrestrial plants
(Dallman, 1998)

Terrestrial arthropods
(Stamou, 1998)

Algae
(Romani et al., 2013)

Riparian plants
(Stella et al., 2013)

Aquatic invertebrates
(Bonada et al., 2007)

»

Toni Hernandez



Biological adaptations

Fuzzy Correspondence Analysis
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between-class variance = 0.021, P <0.001

Bonada et al., 2007



Biological adaptations
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Biological adaptations
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HUMAN
PRESSURES
IN MED-RIVERS



Nuria Bonada







Climate change

OBSERVED AND FORECASTED ECOLOGICAL RESPONSES

LIFE HISTORY DISTRIBUTION COMMUNITY

| e
Cid et al., 2008 Romero et al., 1981 Buisson & Grenouillet, 2009

Salmo trutta (Ebro Basin)

Filipe et al., 2013




MANAGEMENT
IN MED-RIVERS



water management

CALIFORNIA 70's
HYDRAULIC ERA ¢
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Grantham et al., 2013



Bloassessment

Hydrobiologia (2013) 719:483-507
DOl 10.1007/510750-012-1305-8

Ecological status assessment in mediterranean rivers:
complexities and challenges in developing tools for assessing
ecological status and defining reference conditions

Helen F. Dallas

What biotic indices are used in routine monitoring?
How are reference sites identified?

How are reference conditions defined?

How is bioassessment data interpreted?

How is spatial variability incorporated?

How is temporal variability incorporated?

Are non-perennial streams included?

Has science been translated to legislation?



Bloassessment
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Bloassessment

ESTABLISHMENT OF RC WITH LONG-TERM DATA
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conservation
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conservation

*  GOBIERNO MINISTERIO
DE ESPANA DEAGRICUL ALIMENTACION

Universitat
de Barcelons

SCIENTIFIC AND SOCIAL
CONSERVATION OBJECTIVES TO
DESIGN FLUVIAL RESERVES



conservation

. Natura 2000 = 8742 Km of streams

. Current network of River Protected Areas = 349 Km of streams



conservation

SOME PROSOSED REACHES ARE

INTERMITTENT!
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Restoration

La Rambla de Barcelona

Kondolf et al., 2013
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