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From Raven et al., 1998
The principle of HMS:

: # of SC
different scores are aar e
assigned to different Reinforcement to banks (RI)

morphological alteration SOSHOCRIIGI D Do (785)
Resectioned bank or bed (RS)

(and *han summed) Two-stage bank modification (BM)

SpalEIRk Embankment (EM)
Culvert
Dam, weir, ford (DA, FO)
Bank poached by livestock (PC

one

Artificial bed material
Reinforced whole bank
Reinforced top or bottom only
Resectioned bank

Set-back embankment

values = hlgh Two-stage channel

1
2
4 = = N e 1
) ATz B M 1
ngh HMS Embankment 1
1
1

I Weed-cutting 1
morphological 1

‘ Bank mowing

alteration Culvert 8 each
Dam, weir, ford 2 each

# of features

1 2=

Roadbridge 1 2

Enhancements, such as groynes 1 2

Partly Extensively
Site affected by flow control 1 2

Realigned channel 4, 10
orso Infroduzione al mefodo CARAVA




~iqhabit

%

High HQA values >

high habitat
diversification

rornea -

orso

Category
(note)

Features

Spotcheck

el

#2-3 #4=

Sweep-up
(note)

Flow types

Every features

1

2

3

1 each
(if not in the SC)

Channel substrates

Every features
(NV score 1 only if 62)

2

Natural

1 each

channel features Evany atmes ! 3 (if not in the SC)
Bank features EC, SC, PB, VP, SB. VS 1 3
1 each
vF, P8, 58, V5 (if not in the SC)
Bars # of features
3-8 9=
PB+VP (count together) 1 2
Bank vegetation Bankface (S or C) 1 2 3
structure
(each bank is scored Banktop (S or C) 1 2 3
separately)
Liverworts/mosses 1 1 2
T emergent broad-leaved‘herbs 1 1 2
channel vegetation eme_rgent reeds/rushes/sedges 1 1 2
(either present or ﬂoatmg-lgaved, e 1 1 2
extensive) free floating and amphibious ‘
submerged broadleaved 1 1 2
submerged linear and fine-leaved 1 1 2 - _
Land-use F E
s Broadleaf woodland,
within 50 m 1 2
(each bank is scored E0and/Maath and wetiand
separately) Broadleaf woodland, 7
Trees Isolated/scattered 1
(each bank Regularly-spaced 2
is scored or occasional clumps
separately) Semi-continuos or continuos 3 _
P E
Overhanging boughs 1
Associated Exposed bankside roots, I 5
features underwater tree roots
Coarse woody debris 1 3
Fallen trees 1 5
Waterfall more than 5m high,
Special braided or side-channels, debris 5

mifeatures

dams, natural open, fen, carr,
fliich hnn
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[
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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.

Spot- River score/ |  Natural land uses: all receiving O
checks / section WF

Sweep-
up 1. score |
Land Use Spot-checks  Adjusted scores for spot-checks if tillage
— (agriculture) and Sweep-up of fields is perpendicular to river course
Land use within 50 m of bankt

. 1 p : w
Spot- Banktop height (m) BP, CP, EU, PO, FM
checks : OR, VI, TL, RF 3.3 3.9 4.5
Bankface extension (m)

ool chanmal width RRWM
e

1.1 1.3 1.5

Land use within 50 m of bankton
|\ score |

Land use on bankface Land Use Spot-checks  Only for Sweep-Up, when different from
Bank profiles - Embanked Artificial and Sweep-up spot-checks (sec. I)

T ] p E W
embankment IN, UR, WT, QU

Tillage of fileds perpendicular
river course

O - Milano, 3-b Ottobre 2012
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HMS Score

range

Range
100-HMS

Quality status

High status

Good status

Moderate status

Poor status

Bad status

EQR

LUlcara

Range

punteggio

LUIcara
0-2
2.01-11
11.01-20
20.01-29

di Rangein
Max-LUIcara

37.2-39.2

28.2-37.19
19.2-28.19
10.2-19.19

Stato di qualita

stato elevato

stato buono

stato moderato

stato scarso

stato cattivo




EQRyi0n
(median
REF 54)

20.84

20.63

20.42

20.21

serv

<0.21

Punteggio
Alpi

<19

HQA -

Stato di qualita

elevato

buono

moderato

scarso

cattivo

her

QA

EQRy0n

20.91

20.68

20.45

Punteggio HQA

fiumi mediterranei

temporanei

Stato di qualita

20.23

<0.23

Punteggio
Appennino

HQA

Stato di qualita

elevato

buono

moderato

scarso

cattivo

elevato

buono

moderato

EQRy0n

scarso

cattivo

Punteggio HQA
fiumi  piccoli
ianura

Stato di qualita

Punteggio
Appennino
diversificato

HQA -
poco

Stato di qualita

elevato

buono

moderato

scarso

cattivo

elevato

buono

moderato

Scarso

cattivo

Punteggio
altri fiumi

Stato di qualita

elevato

buono

moderato

scarso

cattivo

Jdl@eVIiALI




Negative scores
associated to lotic
features

Positive values
associated to lentic
features

- Frothea -

Description

orso infroauzione al metodo

AR AN A

(page - section) Category Feature Score
. DR 8
Lentic NP >
Flow type Intermediate CH, SM, UP 0
2-F) RP -0.5
Lotic uw -1
BW, CF, FF -2
Maximum water Deep >75 1
depth Intermediate 257?x?75 0.5
" (2-E) Not deep <25 0
< Lentic CL, SI, SA 1
Q Channel substrate  Intermediate ~ GP, BE 0
? (2-F Lotic CO, BO -1
S Artificial AR 0
n Extension P <33% E ?33%
Emergent reeds/sedges/
Channel vegetation rushes/grasses 1 3
types/ Lentic Floating-leaved (rooted)
Organic debris Free-floating
(2-H) Organic matter 1 3
(CPOM/FPOM)
Lotic Lllverworts/mosses/ A 3
lichens
Class Present  Frequent  Very frequent
Occurrence (# features) 1-2 3-4-5-6 >7
Lentic DR 16 24 24
Flow type NP 4 6 10
(1-D) Intermediate CH, SM, UP 0 0 0
RP -1 -1.5 -2.5
5 Lotic uw -2 -3 5
o BW, CF, FF -4 -6 -10
g Bars (1-C & 1-D) Every recorded bar scores -0.5 (maximum total score -5)
@ Major  Intermediate Minor
Artificial features
(2-G) Weirs/sluices, Bridges, Culvert 2 1 0
Deflectors, Fords 1 1 1
General Yes <33% Yes ?33%
degradation (4-Q) Is water impounded by weirs/sluices? 3 6
Extension P <33% E ?33%
. Natural water falls (>5 m high) -3 -5
Features of special .
interest (4-R) Natural water_ falls (>5 m high) -1 -3
Debris dam(s 1 3

O "- Milano, 3-b Ottobre 2012



LRD varies between -70 (extremely lotic) and_90 (Ex’rremely
lentic) Pe 7

Name

Extremely lotic
Very lotic
Lotic
Intermediate

Lentic
Curgne 23\/ery lentic




|

Piemonte

Alps

LRDtot
OLRDn
HLRDa

I

JTI“J}.

| [ .W}JJ thu:

“

|

Z - o8ans

1 - auolqelens
7 -3uoin)

T - dops - auoiqelenn
T - elqqojo

T - oulnA - suozzIS
¢-elqqojo
T-8pp0O

¢ - dops - e1qqo|0
T - dops - eIqqo|0
T - 08ans B
T - 2u0zzIS

T - auoin)

T - auozzs

T - @UOW dU0ZZIS

T - epu0Id)

7 -Eepuola)

S

T - 05S3]
C - BUOIA
T - dops - eouanes
T - dops - euoip

7 - dops - euoIA

T - BUOIA

7 - dops - eauanes
7 - dops - 0ssa)

T - 0553

T - dops - 0ssa)
1-ojefod |
T - endidwe)
T - BJUBARS

T - BOUdARS

T - eURO]

7 - eldidwe)

Q
X

[ = ®
Q2 Q
e
= [
O m

HER 6

REF

Sardegna

Dttobre 2012

aleue)
nppasniy

addas ni9 ueg ory
ajuanyyy 11081 oulpa)
nppadsiog

ajuod eunid a0
Seue|og

npjeg

JJjuow eunld auo)
ajuow eueio]

a||eAa eunid a.uo)
11aANd euelO]

ajuod ejew esay

20 npjeg

nppapo4

anuno 3

Temporanei

B1I5ES

eejes
JENIEITESNET

|
REF

©J320014

ajuanyyjy epesod

napuelads

—_—

HER 1

0 HU

REF

nppiuap (el
eosi

Perenni

uojselleq
epesod

oS

REF

nppauiwiny




Ooptimum LRD values and standard deviation

60 +45 30 <15 0 15 30 45 60 75 90

! tecon name [# of sites where It way collected - #ind}

| Dinocras sp., {12-163]

! Protfonermura sp. [25-624]

i Rhlthrogena yemicoloraia (Curils, 1834) [24-363]

i Odontocerum aibicorne "Scopoll, 1769 [10-29]

i Baetls aloinus (Plctet, 1843) [15-1226]

| Baetls melanonyx (Plctet, 1843) [5-639]

i Brachypwera sp. [7-383]

i Epeorus sylvicola (Piciet, 1865) [24-466]

i Eedyonurus venosus (Fabriclus, 1775) [19-131]

i Baetls lther! (Milller-Lizbenan, 1967) [14-196]

i Ephemerelia thonomov! (Puthz, 1971) [12-688]

i Huabrophlebla eldag (Jacob & Sariorl, 1984) [8-96]
. Rhithrogena hercynia-Gr. [17-1058]

i Caenls pustila (Navas, 1913)[8-169]

i Habroleptoldes pauilana (Grandl, 1959 [9-49]

i Eedyvonurus helveticus (Eaton, 1885 [17-319

i Eedvonurus auranilacus (Burmelsier, 1839 [10-33]
! Baetls rhodant (Plctet, 1843) [352-3510]

b Anevius fluviatiils (Milller, 1774) [34-848]
Dyrrhenoleuctra zavattaril (Consigilo, 19350) [7-103)
i Baetls cyrneus (Thomas & Gazagnes, 1984) (8- 122]
i Isoperia sp. [14-398]

i Leuctra sp. [42-2762]

| Ephemera danica (Muller, 1764) [12-128]

! Caenly macrura/martoe [12-616]

| Ephemerelin ignita (Podn, 1761) [25-1264]

| Baetls fiscatus (Linné, 1761) [9-222)

i Caenis luctuosa (Burmeister, 1839) [21-2434]

i Centroptlium hiteolum (Milller, 1776) [17-673]

i Procloeon bifidum (Bengisson, 1912) [9-81]

Alainifes muticus (Linné, 1758) [37.791]}

i Baetls buceratus (Eaton, 1870) [6-994]

i Caloptervs sp. [28264)

| Orthetrum sp. [7-71]

. Physella acuia (Draparnaud, 1805) [14-148]

| Notcnectasp. [7-36]




All: Emilia - Toscana - Cilento - Sardegna

Correspondence Analysis
Axes I [l 1] IV Total inertia
Eigenvalues 0.34 0.23 0.22 0.20 4.24
Lentic-lotic Environmental quality River type: Season:
character: gradient: Slope annual
LRD (R=0.77) Combined Pressure (R=0.32) rainfall
HMS-HQA-LIM-IFF (R=0.46)
(R=0.49)
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Principal Component Analysis
Axes | [l Il Vv
Eigenval 0.248 0.121 0.082 0.069
Lentic-lotic Upstream/ Typology Environmental quality
character: downstream gradient:
LRD (R=0.77) site altitude
(R=0.74)

Samples: 37

Temporary rivers
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