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Departure from Average, °C
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TEMPERATURE ANOMALY (°C)
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Biggest CO, emitters 2000-2025

| yUsa

8 China

O West Eur ope
B Russia

O india

0 Japan

0 Other

12%

Cumulative CO2 Emissions 2000-2025, USEIA, IEQ 2004




CO, Emissions in 2002
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Grinell Glacier
and Grinnell Lake,
Glacier National
Park, 1910-1997
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Extent of Arctic summer ice In
1979 (top satellite image) and in~

2003 (lower satellite image).

NASA photograph



Fig. 1. (A) Time series of CO2
concentrations , temperatures
and sea level rises for the

G. A. Meehl et al., Science
307,1769 -1772 (2005)

Published by AAAS
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E Glac IErs meltlng overland in Greenland thermal
~ expansion-can rise the ocean level by as much as
0.5 meter by 2200 and continue the increase by
about 10 — 30 cm/100 years If nothing Is done

= Southern Florida would be affected
= Manhattan Island in New your would be affected

&e doomsday. predlctlon of up to several meters.. .
. a level s take ce G T T—

Ver Antarctlca may.net eCcur

= Melting of ice In frozen oceans has no effect on
sea levels




South Florida
Shoreline
Change
after a
1-Meter

Rise in

Sea Level

Areas shown in red are
subject to inundation after
a 1-meter rise in sea level

Sowece: Elevations from USGS digital data
Prepared by the U3, Geological Survey, 1997
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= [rst because of
subsidence due to
groundwater
overdraft

= Now because of sea i
terlevel rise

meter below the
elevation of St.
Marco’s square



~IN-1980 flooding of St.
Marco’s sq. occurred
10-12 times/year










yrmal high tide
Backwater effect of tide in storm drainage




Desperate Adaptation
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_c_,_-water_levels

= Become more resilient to increased
frequency of catastrophic storms -
(typhoons, hurricanes)

= In _Venice under UNESCO and EC -

" funding —
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— Tidal barrier




SAVING VENICE Increased flooding in Venice
FROMTHETIDE  ;0neienr™

0 2002: 108 times
» Cost of Mose scheme: €4.5bn

* Due for completion: by 2011
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until the global warming threat. The project
was restarted in 2003 and expected to be
finished in about 2012

Malamocco Inlet

North Adriatic Sea |

The project is called Mose
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E Wltﬁout the barrler the flushlng time of'the Iagoon
- Py the tidetis less than 7 days.

= With the barrier the flushing will be reduced and
there Is a danger of increasing nutrient and
pollution levels and accumulation in the'lageon
that would lead to pollution catastrophes similar to
those of 1980s

. . o
ﬂg tides are also the only Cleansing mechanismssss
ﬂyﬂnmﬂ' g pollution from the canals in the
storic city. The pollution within the historic city.
will iIncrease
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SEVERS
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communltles) and
separated (new) sewer
systems

Overflows arélfiéquent .-
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URBANDRAINAGE VISH
SOURCES OF POLLUTION
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= Wastewater (sewage) flow

= Urban Runoff Inputs =
= Infiltration/inflow(l-I)

em In Venice : ..

Infiltration-Inflow cause overflows
from combined and sanitary sewers



Poor connection of suburban

Connection of a
sanitary
Interceptor to a
combined system.
Possible sanitary
sewer overflow
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Today mainland Venice has two regional treatment plants, one in Porto
Marghera , the other, smaller in Campalto.




Many inland

canals are
overloaded with
untreated sewage
from “terra firma
communities”

than have either
poor sewer I
byI-Iorno
sewers at all.

Black color of
anoxia of the River
Draganziolo



Flow balance in the main treatment plant in Fusina

75 % clean -1

Dry weather Dry weather I-1 .

wastewater flow (acqua bianca) \?vlé?\?vceea':llegfff during Yr\]/ﬁﬁ t\r’\ﬁ?;?]er
(acqua nera) 10.354.722 m® 5 5
9.944.583 m? 5.373.836 m 14.655.684 m

\V |
Total dry weather flow %
20.299.305 m® Total flow from sewer

40.328.895 m®

v

\V4
Treatment plant Fusina Untreated
Treated flow by- pass
2.532.380
37.796.425 m®
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— PREDQMINANTLY FAST CONVEYANCE
o HIGH I-I (Acqua falda and parasita) INPUTS IN

SEWERS
- treatment plant of Fusina is treating 75

percent clean water flows
- treatment plant in Campalto is overloaded
- frequent overflows from combined sewers
‘ during wit weather and Weatherﬁn——q—
- little or no management of urban stormwater
pollution

e WATER QUALITY IN CANALS DOES NOT MEET
STANDARDS



From Mira

Another overflow

activated when S5
overflows From Mestre

3
1m/s 3 pumps
1 ms 0,8 m¥/s total
capacity

S4
Ca’Emilian
0,2 m%s
From Industrial  First flush
area basin Rana '
20.000 m?

To Fusina Flow divider -
2md/s pump station

Overflow n
——

From Marghera

CSO Pumping
up to 30 m3/s

Sewer rehabilitation ??? to minimize I-Is



~ = The watershed contained:
- onrginally-the-historic urban
areas and wetlands that
were drained about 100
years ago by canals with
glant pumping stations.
= The drainage brings
significant amounts of
lutants (10,000 tons of
en and 5;000,tens
PHESPNEIUSHRLETNE
agoon




EUTROPHICATION IN VENICE LAGOON
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~ Algal bloom of Ulvz
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The lagoon eutrophication is nitrogen limited



VENICE LAGOORN
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= Before 1900s the
watershed had
significant wetland

ercentage. In 1900s
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agriculture
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Municipal Poeint 2298 359

Industrial Point 849 79
Urban Diffuse (CSO + Urban Runoff) 468 114 '

Agricultural 3421 102

Animal operations 2293 464

741

ading Capacity of the Lagoon 300
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= Nitrification of stored organic
nitrogen and release of nitrate

= Release of metals stored as metal
sulfides

= | oss of pollutant retention capacity:
“Wetlands are kidneys of nature™

— BOD and SS removal > 90%

S — Significant removals (immobilization) of =
toxics -t

N —
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i e € naturally dystrophic
A (low dissolved oxygen)

Ca’'di Mezzo recreated
wetland - Venice Lagoon



Today,. the job of reducing Rutrients Is more than half
iracl arrid was reglaced gy
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Professor éﬂséppe
Bendoricchio (+2002)

University of Padova

A good friend, fighter for saving
his beloved city and lagoon and...

pionee liffuse (nonpoint)
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pollution abatement




