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RATED
\TION of RIVERS'’
TUS:

S raisen by WFD

ributes) to describe the
, biological, hydro-
sarphological) and indicators to measure thexs

2) Define the reference conditions (status) for each
typology in a given eco-zone

3) Establish which threshold value of such indicators
determines the change of quality class (from scarce to
exellent), ensuring the international comparability
(inter-calibration)




erizing Is not
gh...
TIOBJECTIVE problem

]

NATURE HYDRAULIC COSTS
value RISK

Min

9 need to measure the “river value”
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river value”

of its existence and philanthropic
(environmental services)
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Reference status

Macroinvertebrati

Rapporto con la piana mondabile

Vegetazione
Tiparia

Fauna ittica

¥
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Non artificialita | =4 Regime idrolo}

| | Qualita dell'acqua |
| f | |

« Equilibrio geomorfologico »
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IZATION:
d INDICATORS?

Naturalistic
relevance

(Water quality)

‘ Health

(Terrestrial and aquatic biota)

(Water quantity and
river morphology)




Stato ecologico

( Salute )
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. <

Lin

es.

e q = ondiz. termiche, O2
e e Condizioni generali salinitat. pEl K.
u i
— fisico- -—— Ing. sintetici specifici
chimica

Ing. non sintetici specif.

(da definire)

(da definire)

( Qualita’ acqua )

Macroinvertebrati

Struttura
— Fauna ittica
Qualita" Abbondanza
biologica :
ambiente Macrofite

Vegetazione

fluviale i i
acquatica e di greto Fitobenthos

(¢ Vita acquatica
e terrestre )

vegetaz. di tipo
ripario

— Vegetazione terrestre

wveg. corridoio
(zonale)

R

Portate minime
Regime idrologico -
Wariazioni temporali
portata

Verticale

—  Continuita' fluviale Longitudinale

Qualita’
L — idromorfo- «—
logica

Laterale

Mobilita' laterale

es. IBE

Presenza specie autoctone 4— Completezza corredo specie

Eta’ specie autoctone --f}— Frequenza nelle classi d'eta’
4— MN. specie alloctone (e nocivita')

-f}— Densita’ individui

Assenza sp. alloctone

Abb. specie autoctone

?

(da definire)

es. EPI-D

Ampiezza fascia -]— Larghezza relativa fascia

Y

Copertura fascia <— % copertura chiome

Struttura fascia -f]— Integrita’ associaz. vegetale

Ampiezza fascia <— Larghezza relativa fascia

Copertura fascia <— %% copertura chiome

Struttura fascia <— Integrita’' associaz. vegetale

Portate minime (percentili)
[Pres. dighe, derivazioni; DMWV]

Andamento portate
[Entita" derivaz. e concessioni]

[ Sinuosita’ laterale e verticale;
spessore substrato permea-
bile; rivestimenti alveo ]

Pr

Superficie inondata
(Tr 2 e Tr 200 anni)

nza / entita’ sbarramenti

A

VWarieta' morfologica piana

[T]

Zone umide perifluviali

Ampiezza Fascia Mobilita'

( Quantita' acqua ( spazio disponibile )

e struttura )
Equiilibrio WVerticale

geomorfologico Latardlo

Tipo morfologico

Ampiezza alveo
attivo
Condizioni
morfologiche

Profilo altimetrico

Sinuosita’ tracciato

Struttura e
substrato

e

Fluviale

Incisione/sedimentazione
generalizzata recente

Erosione accelerata sponde

Identificatore di tipo
(es. meandriforme, ecc.)

Larghezza

Quota alveo
es. Rapporto lungh. thalweg
flungh. asse valle

-f}— es. Frequenza
<-— es. Percentili curva granulom.
4— es. Non geometricita’

YYYYY!

Raschi, buche, ecc.
Eterogeneita' granulom.

Sezione trasversale

Legenda: Elementi previsti dalla Dir. 2000/60/CE

Specifiche proposte dal CIRF

indicatori [ indiretti ], alternativi ai diretti



CHARACTERIZATION:
Which ATTRIBUTES and INDICATORS?

Remarks:

- As far as possible: use objective indicators, not

subjective scoring methods (es. biotic naturality :
score 1+10 ; n.autochthonous/n.total)

- Need for flexibility according to : scale, data
availability (resources to get them), problem faced

- Conceptually impossible to use “standard”
Indicators and, in general, neither those from the
literature (...)
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Se literature INDICES?

Suitable for

Criteria PUIrDOSE Reference Complies with large-scale, Objective
Experiences P conditions | WFD parameters frequent indicators
updating
Yes.
SEQ (Quality Evaluation yes. Cartographic
System): SEQeau (for analysis done at a scale Partiall
water quality indicators), of 1:1000000; system artially
SEQuio (for biological based on periodic
defined and indicators), and SEQpny surveys.
olanned) (for physical indicators)
Cha;::;:sniﬁeand Partially (does not Hard (is born to be
Aktion Blau (2) physical yes mclude_ blologlca_d and a_pphed at .a very Yes
structure of phyS|cc_J—chem|caI detallec_j scale; requires
Fivers attributes) on-site operators)
ChEl BRSPS Partially (does not Hard (is born to be
assess the . ; . ) No (uses a
: include biological and applied at a very S
RHS (3) physical yes : : : ) : subjective
physico-chemical detailed scale; requires .
structure of . i scoring system)
rivers attributes) on-site operators)
Partially (does not
include physico-chemical Hard (is born to be No (uses a
IFF (4) Assess fluvial no attributes, and only part applied at a very subiective
funcionality of the biological and detailed scale; requires scorinj system)
hydro-morphological on-site operators) g sy
ones are tackled)
Yes (although
Evaluate the yes (can be applied at data scarcity
FLEA ecological status yes yes both regional or local may be

of rivers

scale)

substituted by
judgment)
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( Salute )

Py : N Condiz. termiche, OZ2,
— Condizioni generali B salinitar, pE N 1B -] es. LIM
Qualita
— fisico- -—}— Ing. sintetici specifici (da definire)
chimica

— Ing. non sintetici specif. (da definire)

( Qualita’ acqua )

Macroinvertebrati es. IBE
Presenza specie autoctone 4— Completez=- edo specie
Struttura Eta’ specie autoctone 4— Fr= assi d'eta’
— Fauna ittica Assenza sp. alloctone (e nocivita')

Qualita’
biologica

]

ambiente Vegetazione

Abbondanza - Abb. specie aut— .
.
Macrofite _—

A%AAA

.

5 e( —pertura chiome
( \ -« Integrita’ associaz. vegetale
— Vegetazione terrestre f c“ a e

ctW e

e terrestre ) _.ativa fascia

fluviale I i i E
acquatica e di greto Eich oG - M ’ “
(¢ Vita acquatica R .

-f}— Larghezza relativa fascia
_.ura fascia -f}— 2% copertura chiome
Struttura fascia <— Integrita’' associaz. vegetale

Portate minime (percentili)
[Pres. dighe, derivazioni; DMWV]

659

Andamento portate
[Entita" derivaz. e concessioni]

[ Sinuosita’ laterale e verticale;
spessore substrato permea-
bile; rivestimenti alveo ]

Pr nza / entita’ sbarramenti

Superficie inondata
(Tr=2 e Tr = 200 anni)

AAAAAQ

\Warieta' morfologica piana

\
— id _orfo- -—
1iogica

Zovye urrricie o

MMobilita' laterale “ Ampiezza Fascia Mobilita'
spazio disponibile ) Fluwviale

( Quantita' acqua
e struttura )

incisi
Equiilibrio .I =L (=3 eralizzata recente
geomorfologico Laterale Erosione accelerata sponde

Identificatore di tipo
(es. meandriforme, ecc.)

Tipo morfologico

Ampiezza alveo
attivo

Larghezza

L Condi=ioni Profilo altimetrico

morfologiche

Quota alveo
es. Rapporto lungh. thalweg
flungh. asse valle

Sinuosita’ tracciato

YYYWY!

Raschi, buche, ecc. 4— es. Frequenza
Struttura e I =
substrato Eterogeneita’' granulom. <-— es. Percentili curva granulom.
Sezione trasversale 4_ es. Non geometricita’

Legenda: Elementi previsti dalla Dir. 2000/60/CE Specifiche proposte dal CIRF indicatori [ indiretti ], alternativi ai diretti
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RLEE.
obility Strip (MS)

e, = minf[1, A. (t)/A;,(0) ]

r.,=0  thereisno MS

4r,,=1  MSisasitwas (or
o larger)

re, =05 only50% left




CHARACTERIZATION:
building any INDEX

Two Problems:

1) MEASURE the DISTANCE between current and
reference status > closeness-index (for each indicator)

2) AGGREGATION:
- amongst indicators (at different levels)

- In the space: from discrete stretches of each indicator to
common reaches (intersection); from reaches to ...river

- In the time: istantaneous situation, average, worst, ...

NOTICE: both include subjective (experts) value —
judgments , even if we count on millions of data!
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CHARACTERIZATION:
Building any INDEX: aggregation

Presenza specie autoctone 4— Completezza corredo specie
Struttura Eta’ specie autoctone 4— Frequenza nelle classi d’'eta’
— Fauna ittica Assenza sp. alloctone 4— N. specie alloctone (e nocivita')
Qualita" Abbondanza 4— Abb. specie autoctone 4— Densita' individui
biologica :
ambiente Vegetazione Macrofite - (da =
fluviale acquatica e di greto .l
2 . q g Fitobenthos =il
(¢ Vita acquatica
e terrestre ) Ampiezza fas
vege‘t_az. _di tipo Cooa
ripario
.
‘e
— Vegetazione terrestre .

—~ Tascia
veg;(.?forriH B —ia chiome
R negrita’ associaz, vegetah
% P Fortate minime {(percentili)
2 : KE [(FPres. dighe, derivazioni; DMWY
FRegime icdrole

'\(\"_e‘ _wudinale - -
L L] - . between indicators..

lo

Andarmento portate
[Entita’ derivaz. e concessioni]

[
spessore substrato permea-
bile; rivestimenti alveo ]

Pr nza / entita’ sbarramenti

Ampiezza Fascia Mobilita'
Fluviale

tita” laterale v
Cspazio disponibile )

¢ Quantit

e strui Incisione/sedimentazione

Verticale generalizzata recente

EEquilibrio

geomorfologico Latardlo

Erosione accelerata sponde

Identificatore di tipo
(es. meandriforme, ecc.)

orfologico

WYY

Larghezza

Condizioni
rmorfologiche

Profilo altimetric Quota alveo
es. Rapporto lungh. thalweg

flungh. asse valle

Sinuosita’ tracciato

— schi, buche, ecc. 4— es. Frequenza

nulom.

.. between sub-indices..

Legenda: Elementi previsti dalla Dir. 2000/60/CE iretti



CHARACTERIZATION:
building any INDEX:
INTERNAL COHERENCE and VF

mTo s/ituation X=(d,, d,, d, ) must correspond a
number 1(d,, d,, d;)

mI(A)=I(B) must imply that situations A and B are
‘to us’ equivalent (I cannot prefer one to the other);
If A Is preferred to B, then: I(A)>I(B) ; and
viceversa

B Same increments of the index must add same
additional satisfaction

— any Index must be a Val/ue Function (Keeney
e Raiffa, 1976)
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® Assessment of the river value

tomorrow...

® Zoning/ Setting priorities
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Quality classes

0.0-02

% 0.2-04
ﬁ 0.4-06
0.6-08
+WN o0s-10

LB
LY 1
2 .

!

]
L {3

: .f’: 0}
“ff

Ticino \ _ Vil it TN /N Not available data
Olona-Lambro : AN - & B N
Lambro

Adda sopra lac. .

Adda sotto lac.’,

Brembo

Serio

Oglio Nord

Oglio Sud

Mella

Chiese

Mincio

Staffora




STRARIFLU: using HEALTH-gaps to

identify WHA

to DO (AC

IONS)

HEALTH-GAP

ATTRIBUTES KEY ACTION LINES LOCATION
(AH,ZAH . 20)
- Incentives for riparian strips restoration | river basin
Vegetation - Plantation of riparian woods and their :
Local, corridor
management
vdrological - Reservoir regulation river basin
ydrologica :
regime - Demand-side management
- Re-allocate water abstraction rights river corridor
: - Management of fisheries river corridor,
17% Fishes - Contrcg)lling sport fishing basin
11% Water quality | Wood.y 2L A river basin,
- Creation of outstream wetland... river corridor
- Banks removal local
10% Lateral mobility | ; Avoid new protection from floods of

low value areas
- Incentive to extend river floodplain

river corridor,
basin

Geomquh_ologic
equilibrium

- re-introduce sediments from reservoirs
- abate river bank defences

river basin

local

0%

Macroinvertebr.




Ing the index for
HERE doing WHAT

3/le or Health pass a

must be pre
conserved

- reaches KO: where water quality is unacceptable
and/or there is heavy geomorphological instability
—

- reaches R-pot : all others= potentially to be
restored because one or more “health-gaps”
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the index for
RE doing WHAT

Zoonizzazione
KO
OK

Ticino
Olona-Lambro M.
Lambro

Adda sopra lac.
Adda sotto lac.
Brembo

Serio

Oglio Nord

. Oglio Sud

10. Mella
11.Chiese
12.Mincio
13.Staffora

©CONOGORALNE
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the index for
e to Incoherence
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-alternative” Is

ed...
RITERIA evaluation

]

NATURE HYDRAULIC COSTS
value RISK

Min

- possibility to negotiate a “trade-off”
(and to define HMWB)
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