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Nature conservation: more than a collection of |
nature islands

Rivers: the most natural connectors
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Why to conserve & restore?
ecosystem VALUE

TOTAL ECONOMIC VALUE
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Water and the 7ota/ Ecosystem Value-TEV. Source: EFTEC (2010: Box 2.1, pag.5).
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ASSESSING the ECOLOGICAL STATUS

WATER QUALITY

BIOTIC QUALITY
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River Restoration
STRATEGY

® Assess the ecological value of rivers

= MMOW tomorrow... ?
—‘—‘—‘-’
0.31 0.65 1 Vriver

® /onization/prioritization (different scales)

A
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_— \\ Act with:
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® Promote iImplementation creating advantages (norms)
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RIVER RESTORATION....
GROUND FOR CONFLICTS

~ .. .gJmpact on economlicactiviti




RIVER RESTORATION....
GROUND FOR CONFLICTS

India's Greatest Flanned Environmental Disaster. The Marmada ...
wonrwe Umich. edu/~snredS2 Jones/narmada html - Traducir esta pagina

"The State” (India) wants to build these dams an the Marmada River in the name of
Mational Development. But "How can you measure progress if you don't know ...

HYDROPOWER and Water SUPPLY

CONFLICTS...



PUBLIC

o fears
perceptions
values

Ideas
knowledge
expectations

« approaches
e methods —
* tools

DECIDE the
ENVIRONMENT



A RATIONAL DM PROCESS:
KEY STEPS

Knowledge: Problems— Opportunities \

Vision/Objectives
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from AMBIGUITY to CLARITY:
MEASURING OBJECTIVES

UTOPIA: max value of each
single objective, independently




MEASURING OBJECTIVES

is possible via VFs
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The multiattribute Value Function is an
extremely powerful and flexible tool the
allow one to build evaluation indices

Social disturbance (JP)



River Restoration
STRATEGY

® Assess the ecological valiie =°

‘iver

Act with:
- X
-y

® Promote iImplementation creating advantages (norms)




ASSESSING the ... NATURE VALUE: a new
entry key to restoration: peculiarity

Peculiarity
(naturalistic relevance:
«how special it is»)
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ASSESSING the ... NATURE VALUE

Peculiarity
(naturalistic relevance:
«how special it is»)

NATURE - __Water Quality (chemical-

(non use value physical quality of water)

of the river)
Health (ecological Biotic Quality (diversity,
integrity: «how well autochthony, self-supporting,...
it 1IS»)

Hydro Morphological
Quality - HyMo

— (water regime, macro-
meso morphology, morpho
dynamics, rip. vegetation




HyMo geomorphlc processes -
e , at'the basis
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A strange issue with HyMo:

Risk that the WFD does not bring us along the
right way

biota biota
good,
moderate, high
poor, bad
Water Water
quality quality HyMo

HyMo Is just a causal factor: biota at the center

HyMo comes into play only for high status of the biological
compartment



TWO problems with HyMo:
1) BIOTA-centric evaluation scheme

—> A measure transforming HyMo , certainly worsening the river
ecosystem, may be totally transparent to the biota-centric assessment
( 1-initial status < high; i1i- insufficient meso habitat attributes;
inadequate indicators and/or biological monitoring scheme;...)

- Wrong & dangerous!



TWO problems with HyMo:
1) BIOTA-centric evaluation scheme

biota

Fish fauna

Water
quality HyMo

A measure aiming at improving the status via restoring the
longitudinal continuity may fail to produce desired results
because ...



TWO problems with HyMo:
1) BIOTA-centric evaluation scheme

Several other factors may impede to see
a fish fauna improvement manifested

Leaks-

Exogenous
species

Fishing Food,
shelter,

reproduction

biota

Fish fauna

Micro/meso
morphology
(habitat)

Longitudinal Water
continuity regime

I
I
Riparian

vegetation



TWO problems with HyMo:
1) BIOTA-centric evaluation scheme

> HyMo must be considered even for < high status

> Each component deserves a role “per se” in the
overall scoring

Water quality

Fluvial
ecosystem | < Biota (fish fauna,...)

HyMo




TWO problems with HyMo:

2) Inappropriate mathematical structure:

the O

AQ criterion

Non integrated judgment (WFD)

Non integrated judgment (WFD)

Non integrated judgment (WFD)

Elements: Ecol. status Elements: Ecol. status Elements: Ecol. status
3
biological " biological - biological "
5 5
chemical ‘ ::> chem :> ;“ chemical o ‘:> ;‘\
hydromorph. o n hydromorph. o n hydrom n

Value: «the worst gains» = 5

Value: «the worst gains» > 5

Value:  «the worst gains» > 5

The One Out, All Out criterion does not bring justice in the ecosystem




TWO problems with HyMo:

2) Inappropriate mathematical structure:

the O

AQ criterion

Non integrated judgment (WFD)

Integrated judgment (averaged)

Integrated judgment (weighed)

Elements: Ecol. status Elements: Ecol. status Elements: Ecol. status
3 h
biological . biological biological
‘~ (weight 1/3) ¢ - '-
Fi s | (weight 0.5) s
chemical ' -
| [:i) chemical 3 —) 3 chemical 3 :> 2
4 (weight 1/3) 4 (weight 0.3) |« n
hydromorph. ) E n n i
hydromorph. hydromorph.
(weight 1/3) (weight 0.2)

(Total weight 1.0)

(Total weight 1.0)

Value: «the worst gains» > 5

[6/3+3/3+1/3]1=3

[(5%0.5)+(3*0.3)+(1*0.2)] = 3.6

-> a suitable Value Function would solve the problem!




Why this emphasis on the (
) Evaluation scheme ?

- eventually, you must justify your action with
measurable indices

—> An inappropriate assessment implies bad actions

- HyMo or -better said- geomorphological
comprehension of river character and behavior can
Illuminate on what has to be done now or on what
may happen tomorrow

—> Several projects will first affect HyMo : dams,
sediment mining, roads, defences,...



HYDRO-MORPHO RISK
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HYDRO-MORPHO RISK
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» Ministero delle Finanze

O i w (Carissimo neonato,

s

benvenuto in questo mondo! Ecco la

Infrastructuring = tua prima cartella delle tasse sui fiumi
argini € 25,00
17,00

9,80
dighe 7,50
taglio vegetazione 4,30

€
briglie €
€
€
rimozione sedimenti € 430
€
€
€

Taxes In biberon! difese spondali

pulizia tombamenti 2,50
derivazioni 3,80
canalizzazioni 13,00
bonifiche € 15,50
fognature 9,00
acquedotto 9,00
depurazione 5,60
pennelli e scogliere
13,80
ripascimenti
12,00
ponti
stabilizzazione frane
danni alluvionali
Protezione civile



middle course of Lambro River (Milano Italy)

...just transfers the problem
...Il.e., externalities....

after
(levees)

before



...levees in favor or against safety?
...1l.e., false safety....

BEFORE AFTER
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..fragility of the defence system
...Il.e., residual risk....

RISK R200 =0
R, >0! 3
Ry() >> 0 !!
£ o EVEN1 T =200

= HIGH fragility

_ [Pago = 1/200 |




CC...still same approach ?

You may think that to face CC it is sufficient to increase Q(Tr)
for any given Tr and proceed with the usual approach:
«achieve safety through grey measures»....

But, sorry,....this is wrong!
B Sea level raise
B Morphological modification of rivers

B Residual Risk and/or Costs (Investment + OMR) to address
harsher events simply unbearable

B Enormous uncertainty ( Ty ) but alteration of climatic

mechanisms is guaranteed = new, much more extended
phenomena: Un-experienced concomitance of events in the sub
basins. Tropical cyclones... in Italy?!



CLIMATE CHANGE

Our LEGACY, if we do not change now



, The Fluvial CORRIDOR
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OUTSIDE the RIVER CORRIDOR

It is naif to hope that water remains inside the channel.....
GH




....adaptation: towards «hydro-cities»

...more than sponge cities
or water proofing...

'
‘T I

MILANO (I), METROS flooding by Seveso
River 2014 (project FLORIMAP; conception
and photos: Daniele Bignami, Fondazione
Politecnico MI)

> prepare preferential waterways with least assets exposed.
eliminate basements and low passages

-> prepare escape ways
> modify or even remove/reconstruct buildings suitably
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....adaptation

(0foA3 ojoq “emp.ng sewyy Ip BaO B)

910UO,p SUOIZISI EUN OJNAE By ISUS}IUNIE]S [}9}IPJE [P WIS} UN P Bjeut 3wy

*0JIED [3P B)ID E] 3 BIEES [9P 011953p [ B} BI3J501q BuN Swoo B)idaouoo eje)s 3 (010 B[jsu) «opruretid-oig>» B

‘penuaid njagoad op mSeuwru 3] 212.L1008 ojodeyjads oun snbunwios B)sa. ‘30N] B [BW CUURIPSA Uocu Jjuauiqeqo.d 1ssojod gsanb ayp oyye) |op e Ip [V
*IBJUSIUIE LISBSIP I ‘9[Eq0]S OJUSWEBP[EOSL [I ‘O{UISUIB[JOJJRIAOS JI :OUBJUO] SO0 UOU ONJNJ UN Ul SIBJUoIjJe

ouue.aop godoxaur Ijjowr P mujqoad wnb ns oymyjerdos ew ‘eona)sa s ‘9130j0LD3) IMS “HELIJEW [P OAJEACUUL OST,JNS [JEZZI[ED0) OUOS IS [ISJPIE 9
*OJOAS BUBDLISUIE BJSIALI B[JEP 900% [Ep oymyst oruaad i ‘«uonnaduio) sodensAys» 0510000 T

J2d GUSUTIIOD 12)338 3 KN} BP HEALLIE [j980.d gob ojeuraress &y (nqEISe], B)}9pausg 3 Sesyn OUBHIUNSSB HYOUE 0I0] Bj) RIS Ip S[EUOZELIaJUL BLINIS B[]
"IBWOP [3p eRD 3] Jad myoynpae [Sep pemSewru zzefed 1 (GUEILIq YpUE 3) LLrezziq oynpeldos e ‘urews ‘DISo[owDI) ‘PHSLIUSAIE OUOS



Key messages

a start from LOVE @ with no shame
Solve the weaknesses of the ecosystem assessment WFD-scheme
(role of HyMo, OOAO criterion); merge “peculiarity”

o Understand the geomorphic behavior of rivers at the basis

Q

MEI

Recognize the M Obj nature of decision problems; merge
scientific & participatory components; measure key objectives

C R;, N, ... via Value Functions; adopt a really integrated view of
actions: water supply, flood control, nature conservation, energy

RISK: Abandon the “SAFETY” chimera, and foster a cultural
revolution from engineering to an NBS paradigm, exploring
integrated ALTs of fluvial corridor, land use & hydro-cities

Bravely consider possible future hydrology = choose solutions
which be robust and flexible (no-regret criterion)

Start now: planning and implementation need a lot of time!



Hydro-Morphological RISK under CC:
an unexpected powerful ally

- A\
Although risk-management is traditionally ene -

of the worst enemies of a good ecological,
status,-climate-changes obliges us to switchsta
a new-nature-based paradigm and hgece ™ |\

undertake serious, large scale.restoréfcion
actions PPN ¥

RISK €=

&= conservation & restoration
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