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The CARAVAGGIO protocol was selected as the protocol for 

habitat characterization at river reach level within the INHABIT 

project
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Submerged living parts 
of terrestrial plants

CPOM/Xylal

Mineral substrates

Why CARAVAGGIO � good
characterization of the habitat 

Mediterranean rivers
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What we can get from 
CARAVAGGIO: 

Indices/descriptors actually
derived from CARAVAGGIO

n Morphological alteration � HMS - Habitat Modification 
Score

n Habitat Diversification � HQA - Habitat Quality 
Assessment

n Local hydromorphological condition � LRD - Lentic-lotic 
River Descriptor

n Land Use � LUI – Land Use Index

n All indices/descriptors available at Pd3 – ”Guideline and 
field protocols for deriving hydro-morphological and 
habitat information”; http://www.life-inhabit.it/en/inhabit-
themes-results/dissemination
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Habitat Modification Score 
(HMS)

From Raven et al., 1998

High HMS 
values � high
morphological 

alteration

The principle of HMS:
different scores are
assigned to different
morphological alteration
(and than summed)
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Habitat quality assessment (HQA)

High HQA values �
high habitat 

diversification
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Savenca Reference (Alps, 
Piemonte): 

HMS 1
HQA 49

Savenca ponte 
(Alps, Piemonte): 

HMS 37
HQA 35
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Guarabione ponte 
(Po Plain, 
Piemonte): 
HMS 46
HQA 22

Sizzone (Po Plain, Piemonte):
HMS 4
HQA 51
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Flumineddu (Sardegna): 
HMS 0

HQA 61

Affluente Posada 
(Sardegna):

HMS 0
HQA 50
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Baldu Downstream 
(Sardegna): 
HMS 26
HQA 54

Corre pruna ponte 
(Sardegna): 

HMS 79
HQA 26



Local hydro-morphology, habitat and RBMPs: new measures to improve ecological quality in 

South European rivers and lakes

LIFE08 ENV/IT/00413 INHABIT
17/10/2012

Risultati INHABIT – HMS HQA

Piemonte

Sardegna
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Land Use Index (LUI)

Sec. Spot-

checks / 

Sweep-

up

Feature River 

section

Score / 

WF

A Spot-

checks

Land use within 50 m of banktop

Left and 

right BankBanktop height (m) WF

Bankface extension (m) WF

E Total channel width Channel WF

I

Sweep-

up

Land use within 50 m of banktop

Left and 

right Bank

Land use on bankface

J

Bank profiles - Embanked 3

Bank profiles - Set back 

embankment 3

Q
Sweep-

up

Tillage of fileds perpendicular to 

river course Whole site WF

Features recorded with the CARAVAGGIO method included in the calculation of 
LUIr and related sections of the field form. WF: the feature is used as a Weight 
Factor.

Score

Land Use

(agriculture)
Spot-checks 

and Sweep-up

Adjusted scores for spot-checks if tillage 

of fields is perpendicular to river course

P E W

BP, CP, EU, PO, FM 3

OR, VI, TL, RF 3 3.3 3.9 4.5

RP, WM 1

OL 1 1.1 1.3 1.5

Natural land uses: all receiving 0

Score

Land Use

(Artificial)
Spot-checks 

and Sweep-up

Only for Sweep-Up, when different from 

spot-checks (sec. I)

P E W

IN, UR, WT, QU 5

SU 3

MS, RA 3 0.3 0.45 0.6

PG, AW 1

RO 1 0.1 0.15 0.2

WR 0
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Piemonte

Sardegna
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Ecological Quality Ratio: HMS & LUI

90th percentile (MHS=6) � High/Good boundary

EQRHMS = 100-HMS observed /100-0 [where 0 is 
HMS median value at reference sites]

EQR 

HMS

HMS Score 

range

Range

100-HMS

Quality status

≥ 0.94 0 - 6 94-100 High status

≥ 0.82 7-18 82-93 Good status

≥ 0.58 19-42 58-81 Moderate status

≥ 0.28 43-72 28-57 Poor status

< 0.28 ≥ 73 ≤ 27 Bad status

90th percentile (LUI) � High/Good boundary

EQRLUI = 39.2-LUIobserved /39.2-0 [where 0 is 
HMS median value at reference sites]

EQR
LUIcara

LUIcara

range

Range

Max-

LUIcara

Quality status

≥ 0.95 0 - 2 37.2- 39.2 High status

≥ 0.72 2.01-11 28.2-37.19 Good status

≥ 0.49 11.01-20 19.2-28.19 Moderate status

≥ 0.26 20.01-29 10.2-19.19 Poor status

< 0.26 > 29 <10.2 Bad status

HMS, HQA and LUI are actually included in DM 260/2010 
(Italian law indicating technical criteria for classifying water 
bodies) for the definition of High/Good boundary
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Variabilità dell'indice HQA in siti di riferimento di diverse aree

Al Ap Ap_b FMT FPP
30

40
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H

Q
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 Median 
 10%-90% 
 Non-Outlier Range

HQA variability

Alps

Apennine

Temporary 

rivers (Med)

Apennine  

low  

divers
Small lowland
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Ecological Quality Ratio: HQA

10th percentile (HQA) � High/Good boundary

EQRHQA = HQAobserved -11 /reference median value-11 
[where 11 is HQA minimum value, if HQA is < 11 (very rare) �

= 0]

EQRHQA

(median

REF 54)

Score HQA – Alps Quality status

≥ 0.84 ≥ 47 High status

≥ 0.63 38-46 Good status

≥ 0.42 29-37 Moderate status

≥ 0.21 20-28 Poor status

< 0.21 ≤ 19 Bad status

EQRHQA

(median

REF 64)

Score HQA –

Appennino

Quality status

≥ 0.91 ≥ 59 High status

≥ 0.68 47-58 Good status

≥ 0.45 35-46 Moderate status

≥ 0.23 23-34 Poor status

< 0.23 ≤ 22 Bad status

EQRHQA

(median

REF 52)

Score HQA –

Appennino (low

divrsification)

Quality status

≥ 0.88 ≥ 47 High status

≥ 0.66 38-46 Good status

≥ 0.44 29-37 Moderate status

≥ 0.22 20-28 Poor status

< 0.22 ≤ 19 Bad status

EQRHQA

(median

REF 58)

Score HQA –

Mediterranean

temporary

Quality status

≥ 0.66 ≥ 42 High status

≥ 0.49 34-41 Good status

≥ 0.32 26-33 Moderate status

≥ 0.15 18-25 Poor status

< 0.15 ≤ 17 Bad status

EQRHQA

(median

REF 56)

Score HQA – small

lowland

Quality status

≥ 0.69 ≥ 42 High status

≥ 0.51 34-41 Good status

≥ 0.33 26-33 Moderate status

≥ 0.16 18-25 Poor status

< 0.16 ≤ 17 Bad status

EQRHQA

(median

REF 57)

Score HQA – other Quality status

≥0.78 ≥ 47 High status

≥ 0.59 38-46 Good status

≥0.39 29-37 Moderate status

≥0.20 20-28 Poor status

<0.20 ≤ 19 Bad status
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Lentic-lotic River 
Descriptor

Category Feature

DR
NP

Intermediate CH, SM, UP
RP
UW
BW, CF, FF

Deep >75
Intermediate 25?x?75
Not deep <25
Lentic CL, SI, SA
Intermediate GP, BE
Lotic CO, BO
Artificial AR

P <33% E ?33%

1 3

Lotic -1 -3

Present Frequent Very frequent
1-2 3-4-5-6 >7

DR 16 24 24
NP 4 6 10

Intermediate CH, SM, UP 0 0 0
RP -1 -1.5 -2.5
UW -2 -3 -5
BW, CF, FF -4 -6 -10

Bars (1-C & 1-D)
Major Intermediate Minor

2 1 0

1 1 1

Yes <33% Yes ?33%

3 6

P <33% E ?33%
-3 -5
-1 -3
1 3

Extension
Natural water falls (>5 m high) 
Natural water falls (>5 m high) 

Debris dam(s)

Features of special 
interest (4-R) 

Description
(page - section)

S
p

o
t-

ch
ec

ks
S

w
ee

p
-u

p
Flow type
(1-D) 

General 
degradation (4-Q)

Artificial features 
(2-G)

Channel substrate 
(2-F) 

Maximum water 
depth
(2-E) 

Flow type
(2-F) 

Channel vegetation 
types/
Organic debris 
(2-H) 

Score

Lentic
8
2
0

Lotic 
-0.5
-1
-2
1

0.5
0
1

1 3

0
-1
0

Emergent reeds/sedges/
rushes/grasses

Extension

Lentic

Lentic

Lotic

Every recorded bar scores

Floating-leaved (rooted)
Free-floating
Organic matter 
(CPOM/FPOM)
Liverworts/mosses/
lichens

Occurrence (# features)
Class

-0.5 (maximum total score -5)

Deflectors, Fords

Is water impounded by weirs/sluices?

Weirs/sluices, Bridges, Culvert

Negative scores 
associated to lotic 

features

Positive values 
associated to lentic 

features

It is possible to 
separate scores 

associated to artificial 
features to scores 
linked with natural 

features
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LRD varies between -70 
(extremely lotic) and 90 

(Extremely lentic)

E Gurue: LRD -38

Museddu  LRD 69

Campiglia, LRD -54

Curone LRD 23
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Piemonte: Alps Piemonte: Po plain

Sardegna
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 Axes I II III IV
Eigenvalues0.248 0.121 0.082 0.069

Lentic-lotic 
character:
LRD (R=0.77)

Upstream/
downstream  
site altitude 
(R=0.74)

Typology Environmental quality 
gradient:

S
ar

d
in

ia
 

S
am

p
le

s:
 3

7

Principal Component Analysis

 Axes I II III IV Total inertia
Eigenvalues 0.34 0.23 0.22 0.20 4.24

Lentic-lotic 
character:
LRD (R=0.77)

Environmental quality 
gradient:
Combined Pressure 
HMS-HQA-LIM-IFF
(R=0.49)

River type:
Slope
(R=0.32)

Season:
annual 
rainfall
(R=0.46)

Correspondence Analysis

A
ll 

ar
ea

 
S

am
p

le
s:

 1
03

All: Emilia – Toscana – Cilento - Sardegna

Temporary rivers

Lentic-lotic River 
Descriptor (LRD)
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• CARAVAGGIO soft � for calculating the different indices
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Per ulteriori informazioni sul progetto INHABIT

Contattare:

Dr.Andrea Buffagni, project manager LIFE+INHABIT

presso CNR-IRSA

Via del Mulino, 19 - 20861 Brugherio (MB) 
Tel. 0039 039 21.694.208-4 

E-mail: buffagni@irsa.cnr.it

Visitare il sito web:

http://www.life-inhabit.it/

Milano, 5 giugno 2012

Grazie per l’attenzione!

FOTO ANDREA BUFFAGNI


