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Criteri REF

# domande con soglie
superate

Inquinamento puntiforme — Score A
Inquinamento diffuso — Score B
Vegetazione riparia — Score C

Alterazioni morfologiche — Score D
Alterazioni idrologiche — Score E e F

Pressioni biologiche — Score G

Altre pressioni — Score H

Punteggio finale

Irrinunciablie

Importante

Accessorio

# domande Ceronda Sizzone

riferimento
rifiuto
riferimento
rifiuto
riferimento

rifiuto

Pogallo

Savenca

Campiglia

HABITAT -

HABITAT -




FIummedd
Safaa Terra Posada Posada Picocca
domande Aglientu | Sperandeu | Mala Ref | Saserra Ref | Valle Guado | Affluente Gorro pu | Ref Tirso Ref

Inquinamento puntiforme —Score A

Inquinamento diffuso — Score B
Vegetazione riparia — Score C
Alterazioni morfologiche — Score D

Alterazioni idrologiche —Score E e F

Categorie di criteri

Pressioni biologiche — Score G
Altre pressioni — Score H

Punteggio finale

riferimento
Irrinunciabile

rifiuto

riferimento
Importante

rifiuto

riferimento
Accessorio

rifiuto
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Use of CARAVAGGIO results: Pressure-response relationships

e Can we implement an ecological assessment system that can detect
anthropological change in an hydrological driven environment?

e« CARAVAGGIO indices, catchment & water chemistry = Clear
separation between pressure classes for STAR _ICMi in the different

river types (CY example)

INt Pool - '‘REFsamples, High (5), Good (4) and Moderate (3) pressures class’ | [Nt Riffle - 'REFsamples, High (5), Good (4) and Moderate (3) pressures
class
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Alpi (73), Pianura Padana (18), ApS (9), ApP (14) <— | —> Appennino Piemontese (32),
Div 1 Appenino Settentrionale (20), Monferrato (5)
I |
Heptageniidae Caenidae
Gomphidae
Div 2 Divy |
I
Ephemerellidae
Ceratopogonidae
Indicator Naididae
Taxa Ephemeridae
Div 4 Div 5 Div 6
' |
Ceratopogonidae
Heptageniidae -
Hydracarina Taeniopterygidae Limnephilidae Dugesidae Hydraenidae
Planaridae Perlodidae  Tabanidae Dryopidae
Elmidae Hydropshychidae Div 12 Div 13
Div 8 Div 9 ‘
‘ Sericostomatidae Aphelocheiridae
Limnephilidae Taeniopterygidae Potamanthidae
Planaridae Taeniopterygidae Rhyacophilidae Nepidae Simuliidae
Limoniidae Hydropsychidae Gomphidae
Perlodidae  Dytiscidae
TWIGR Gr 1l Gr. 2 Gr.3 Gr.4 Gr.5 Gr. 6 Gr.7 Gr.8 Gr.9 Gr. 10 Gr. 11
N campioni 37 21 17 6 19 14 2 32 8 16  Miseria (genl11)
HER AlO AlM ApP e ApS ApP  AlOePP PP (e AP) MO ApS e ApP ApSeApP  ApP ApS
Origine e Dist. Sorg. SS2;SS1 SS2,SS3 SS1,SS3 SS2,S51 SS2 SS2 SS2 SS2,SS1, SS3 SS3 SS3 -
Temperatural°C 9.5 9.3 4.9 6.2 9.8 10.7 195 141 18.4 144 -
Ca++mg/l 13.5 324 48.2 68.5 10.7 36.1 125.0 66.5 52.6 49.9 -
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Habitat iInformation: is that useful??

INHABIT: the main theme

e Relative importance of different pressures (stressors) in European
rivers

e the Lentic-lotic River Descriptor (LRD) was derived

e HMS: Morphological degradation; OPD: Physiochemical pollution

Cumulative signmtficance VIP values in the four geographic contexts

O Lentic-lotic character O Organic pollution W Morphological dzgradation

The Alps Central mountains Mediterranean mountains Lowland streams

¢ - LOorso - dizirnadzZione ai metodo







Indicator
Taxa

TWIGR

Lentico

[
Gammaridae
Dixidae
Haliplidae

Hydraenidae

Gr. 2

Ephemerellidae
Simuliidae
Tipulidae
Naididae
Perlodidae

Div2

Libellulidae
Lestidae
Ceratopogonidae
Tubificidae
Naididae
Notonectidae

I
Div4

Notonectidae

Gr. 4

=]

Calopterygidae
Dugesidae
Lumbricidae

I Div 10
I

Hydraenidae
Elmidae

Leuctridae

Gr.5 Gr. 6

Div1l

Tabanidae
Cordulidae

Rhyacophilidae

Gr. 7

LRD
Altitudine

(ms. I

\ =St Sora.
|Largh. Alveo

Mesohabitat

(KTTT)

46.6
329.4
11.20
13.2
IN
Pool&Riffle

19.4
121.9

11.9

11.6
SS/IN/EF
Pool

-0.3
96.4

Gr. 8
-8.6'

-16.6
280.6 296.6

11.0
| 9.3

0.5 8.1
12.5 7.1
EF/IN/SS/SR IN
Riffle Pool&Riffle
G, ./




Variabilita del carattere lentico-lotico nei gruppi
TWINSPAN (Sardegna)

o Median
[]25%-75%
[ Non-Outlier Rang€
c Outliers

4 5
Gruppi TWINSPAN




Valutazione della variabilita antropica: analisi delle comunita

4b_e‘ﬁto‘m‘c‘l’fe—|:—|‘U'M‘|_§a‘rd'eW — |
| erellidae

Leptoceridae Leptophlebiidae
Coenagrionidae Naididae
Cordulidae |
Div 3 Div2
Indicator | | | I
Taxa Tipulidae Erpobdellidae
Gammaridae Dugesidae Hydropsychidae Gammaridae
Tipulidae Heptageniidae
_euctridas Dugecicac
Calopterygidae GlossosoTatidae Qualita acqua
Divs | Habitat Div 4
Limnephilidae |
Leuctridae Div10 Div 9
Div 11 Leptophlebiidae | ‘ Beraeidae
Ceratopogonidaa Hydropsychidae Dixidae Naididae
Lestidae Div 21 Hydrophilidae Notonectidae Perlodidae
| Glossosomatidae
Tubificidae Gyrinidae
Physydae Rhyachophilidae
Leptophlebiidae Notonectidae Philopotamidae
Tubificidae Naucoridae
Hydrobiidae Caenidae
| I
TWIGR Gr. 1 Gr. 2 Gr. 3 Gr. 4 Gr. 5 Gr.6 Gr. 7 Gr. 8 Gr. 9 Gr. 10
LRD 17.9 25.3 -2.3 14.6 15.7 4.9 1.58 -0.7 -22.
Altitugme [um s. I. m.) "30T°0 67.1 71.6 73.4 149.1 65.6 120.2 336.1 387.1
Dist. Sorg. |(km) 16.56 16.20 9.63 18.06 9.99 12.2 12.02 14.06 14.89 6.22
Largh. Alveo |(m) 7.5 18.9 8.7 27.5 10.7 16.7 21.5 8.4 7.5 6.5
Mesohabitat Pool&Riffle Pool&Riffle Pool&Riffle Riffle Pool Pool&Riffle Riffle Pool&Rifle  Pool&Riffle Pool&Riffle
HMS 15 22.8 6.3 6.7 40.9 15.3 8.6 25.3 0.25
HQA 44.2 53.6 60 51.6 51.3 42.6 50.2 47.4 47.9 67.7
LUI 3.99 2.02 1.15 24 0.51 5.83 2.14 12 3.74 0.04
LIM 0.71 0.77 0.83 0.82 0.9 0.73 0.95 0.58 0.42 0.86




Current ecological assessment method

e As part of the Inter-calibration exercise for the WED, Intercalibration
Common Metrics (ICMs) and the STAR ICMi were used (Buffagni et al.,
2005, 2006, 2007)

e = Permanent and Temporary rivers (R-M5)

Intercalibration Common Metrics (ICMs) used in the STAR ICMi

Literature
reference
e.g. Armitage et
al., 1983

Type Metric type Metric name Taxa considered in the metric

Tolerance Index ASPT Whole community (Family level)

Log(sum of Heptageniidae, Ephemeridae, Leptophlebiidae,
Abundance Logio (Sel_EPTD Brachyc_entridae,_Goerida_\e, Polycentropodidae_, _Limnephiligia}e,
Abundance/ +1) Odontoceridae, Dolichopodidae, Stratyomidae, Dixidae, Empididae,
Habitat Athericidae & Nemouridae)

Buffagni et al.,
2004; Buffagni &
Erba, 2004

Abundance 1-GOLD 1 - (relative abundance of Gastropoda, Oligochaeta and Diptera)  Pinto et al., 2004

Taxa Total number of Sum of all Families present at the site e.g. Ofenboch et
number Families P al., 2004

Taxa number of EPT e.g. Ofenboch et
. o Sum of Ephemeroptera, Plecoptera and Trichoptera taxa al., 2004; Bohmer
Richness and number Families

Diversity etal., 2004.

e.g. Hering et al.,

Diversity ~ Shannon-Wiener 2004: Bohmer et

index diversity index




Valutazione della variabilita naturale (solo siti High-Good): analisi
delle metriche biologiche — FIUMI Sardegna
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Probability of misbanding a si

B ACARARAL

06 55 XX - Classificazione: valori medi per sito

Staniszewski, Szoszkiewicz, Zbierska, Lesny, Jusik
& Clarke. 2006. Hydrobiologia (2006) 566:235-246

INHABIT — stima precisione

> STARBUGS (Clarke)

SITO Stato Ecologico %high  %%good %emoderate %opoor %obad [%HG livello di rischio M
1|{BUONO 0.3 56.2 43.4 0.1 0 56.5|probabilmente a rischio
2|ELEVATO 58.8 41.2 0.1 0 0 100|non a rischio
3|BUONO 37.9 0l.8 0.3 0 0 99.7|non a rischio
4|BUONO 34.7 64.58 0.5 0 0 99.5(non a rischio
5|BUONO 0.3 57.5 42.2 0.1 0 57.8|probabilmente a rischio

"~ Milano, 3-5 Ottobre 2012
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'Pool' meschabitat /
Sardinia
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perturbed sites
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STAR_ICMi

lota: Lentic-Lotic character
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Classificazione accurata??

pool
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STAR_ICMi

REF value
EPT: 10 (3.16 %)
STAR ICMi: 1.019

Class boundaries
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Typology: Fuzzy areas — Cyprus example

e A simple temporary vs. perennial type is an over-simplistic
classification of Cyprus river. Fuzzy zones/areas (Uys & O’Keeffe,
1997), i.e. the flow character of rivers changes seasonally and yearly,
are an important component of the system.

Preliminarily, Baetidae abundances were used to classify stable vs.
fuzzy sites

By mean of multivariate analyses, a series of ordination has shown

that clear relationship between environmental drivers and biological
communities were observed only when accounting for this typological

Ie}

. i Fuzzy onl
d|ffe rence | 'Stable’ sites only i yony




Typology

e A potential approach to address hydrological uncertainty in ecological
assessment is currently under development in the LIFE+ INHABIT

project

e A correction factor for benthic metric values can be derived based on
the LRD index

| wrop | star |

STAR_ICMip vs. LRD with 95% confidence intervals

Coefficient and Fit Statistics Bt
From scipy.odr.odrpack and http://www.scipy.org/Cookbook/OLS 1.0
Degrees of freedom [error): 8

Degrees of freedom (regression): 2 0.9-
Chi-squared: 0.023995464455 by’
R-squared: 0.810097452088 5
R-squared adjusted: 0.762621815109 « 0.7
Model F-statistic: 17.0634351354 f’:-.
Model F-statistic p-value: 0.001 i 0.6
Maodel log-likelihood: 18.0944975966

AlC: -2.74445410847 0.5
BIC: -2.63593721589

Root Mean Squared Error (RMSE): 0.0467055227949 0.4

—40 —-20 0 20 40



Grazie per |'attenzionell
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Hydrological characterization — Cyprus rivers

Type
Code

1b

Type name

PERENNIAL HIGHLY PREDICTABLE

la PERENNIAL less than 4 dry weeks

less than 4 dry weeks, Colwell’s predictability around

0.6

Type characteristics

(sewage outfall u/s, ...)

4a HARSH INTERMITTENT Dry period 8-11 months, R-B index <0.4
4b HARSH INTERMITTENT FLASHY Dry period 8-11 months, R-B index 0.4-0.8
4c HARSH INTERMITTENT HIGHLY FLASHY Dry period 8-11 months, R-B index 0.8-1.2

- Frothea - corso ntroauzione al metodo

- Milano, 3-5 Ottobre 2012




Typology

Indicator
Taxa

Benthos groups

Q\ha\fm

2efP)

INTERMITTENT Div 1 PEREMNMIAL & FUZZY
| Hydrnpjsychidae
MNemouridae Athericidae

Ceratopogonidae
Hydroptilidae (usually =20)

Baetidae (usually =20)
Glossomatidae

Div 2 Div 3
[ I
Gammaridae Polycenrtopodidae Aeschnidae
Perlodidae Lestidae Tubificidae
Empididae Lumbricidae (Hydroptilidae)
(Nemouridae) (Memouridae)
Div & Div 6 Div 7
Polycenrtopodidas Scirtidae Hydracarina Blephariceridae
Philopotamidae Hydracarina ‘ Elmidae
Hydraenidae |
Dytiscidae Div 11 Div 13
Taeniopterygidae  Scittidae  Potamanthidae (?)
[Hydrurilidae} (Hydracarina)  (Hydroptilidae) (Nemouridae)
Gr. 1 Gr. 2 Gr. 3a Gr. 3b Gr.4a Gr.4b Gr. & Gr_ 6 Gr. 7




Typology

INTERMITTENT

PERENNMIAL & FUZZY
| ]
N_zero_days = 70 N_zero_days = 0 or < 125 (usually)
Limited bank erosion (usually 14-18) Evident bank erosion (usually 18-35)
Base flow index low (0-0.05) Base flow index higher (0.05-0.37)
Low to intermediate overall erosion (usually < 45) Intermediate to high overall erosion (usually = 15)
Div 2 Div 3
Indicator I

Taxa

[ I
N_zero_days = 50
Very low
overall erosion

(usually = 0 or Very low bank erosion (usually < 15)
<15)

N_zero_days < 50
Variable overall erosion (< 45) Relevant overall erosion (> 20)
Hydro types 1b. 1a, 2a, 3a Hydro types 1a & 1b

|

Very low Overall

averall erosion Gentle banks Banks steeper
erosion higher Low to Intensive
(usually (usually 0- intermediate

=0 or < 45)

bank MN_zero_days = 0
bank erosion erosion
15) Div 11

Marrow channel - 2-15(22)m
(ex Div 13) Sinuous/confined channel

N_zero_days =0

Wider channel - 10-25m
Very low S04, Cl, Na

noF_F*
=0.20

noF_F* <0.20
(Baetidae)

(Baetidae)

Benthos groups

Gr. 2 Gr. 3a

Gr. 4a

Gr. 4b Gr. B

Gr. 7
Typically intermittent Intermittent/Fuzzy
INt

Perennial/Fuzzy Perennial low diversity
INf PEf

Benthos Macro-type

s AR 2L 0™ Milano, 3-5 Ottobre 2012



Analisi Multivariata dijXs
0.4
Axes
0.2
Eigenvalues :
Species-environment correlggions :
0
LRDtot 0.2
Vmean_R
0.4
-0.6
Wi_mean 0.8

. Mulargia Ref Giu P
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& Baldu&ont R $Baldudown P ricara Fe
Baldu down R 1
Tricarai giu R
| I | I I I | |
-0.6 0.4 -0.2 0 0.2 0.4 0.6 0.8 1







Eigenvalues : 0.144 0.107 0.084 0.069
Species-environment correlations : 0.861 0.764 0.852 0.64

Correlazione ax orrelazione ax

LRDtot_s  0.4332 N-NO3 -0.3432

Vmean_R -0.513 pH -0.291
HMS 0.1815

LUlcara 0.2191
alt -0.581
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