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Vulnerability and Risks

Exposure: HIGH
Sensitivity: HIGH (population,

HEAT WAVES ) . :
tourism, air quality)

Exposure: MEDIUM/HIGH
Sensitivity: HIGH (population,

WATER SCARCITY -
mobility, economy)

Exposure: MEDIUM/HIGH
Sensitivity: HIGH (population,
hydrology)

EXTREME
RAINFALL EVENTS




Exceptional and Off-season Snowfalls

12nd February
2012

6th February 2015

13rd November
2017

Almost 1 meter snowfall in
few days

7 hours heavy snowfall causes
1,3 million euro worth damage
to the city tree heritage

Early snowfall heavy
damaging hardwood trees



Extreme weather events (heavy rains, storms)

26th July 2014

15th August 2015

6th August 2017

A storm passing through the
city uproots many trees

Winds of up to 70 km/h and heavy
rain pummel the city

A sudden heavy storm causes
cause almost 300.00 euro worth
damage to the city tree heritage
in just over half an hour



Summer water scarcity and droughts

Temperatures over 30°C and no

Summer 2012 rainfall for more than 70
consecutive days. More than 50°C
temperature variation between the
winter (-15°C) and summer
(+40°C) peaks

Summer 2017 One of the driest years in over a
century



Municipal Green
Heritage

Public green areas - Total 9.910.000 mq

Public green areas on the municipal area
Extensive periurban areas, public gardens 63%
and parks

School green areas
4
4
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Trees in urban areas

Criticalities:

- Living space

- Undergroud and limb interferences
- Environmental pollution

- Root structure, trunk and limb damages

Definition of a protocol for the urban forestry management




Methodology main steps

1 - KNOWLEDGE
2 - MONITORING

3 - MANAGEMENT
4 - RENEWAL




1 - Knowledge

Knowledge about the tree heritage to be managed is very important to define the forn

The starting point is a tree census survey. There are different levels of in-depth analy:

The knowledge (number of trees, plant taxonomy and location, i.e. roadside trees or ¢



Knowledge: Level of detail

Different levels of detail are requested for more complex tree heritages.

Significant stocks of trees require tree coding and georeferencing (Identification code



Knowledge: Target effect and specific effect

Risk zoning as well as “target effect” and “specific effect” zoning play an important rol

A historical analysis about cracks and criticalities of the local botanical species helps |



Knowledge: Macrozoning

Different typology of urban green (extensiv

The target effect is related to the use, the nu




Knowledge: Areas vulnerability to tree cracks

The macrozoning aims to give a score to every categorized area, in order to set its vulnerabilit




Knowledge: Tree census survey

A proper tree census survey enables to set all the steps n

Moreover, tree census is essential for a proper technical a




Knowledge: Computer management systems




Municipal tree heritage: Species composition

Platanus hybrida 9.174 9,7
Celtis australis 8.370 8,8
Tilia spp. 6.763 7,1

Populus nigra italica 6.051 6,4
Aesculus hippocastanum 5.034 5,3

Fraxinus excelsior 4.424 4,7
Robinia pseudacacia 3.075 3,2
Pinus nigra 3.028 3,2
Populus spp. 2.736 2,9
Quercus spp. 2.451 2,6
Ulmus spp. 2.240 2,4
Quercus ilex 833 0,9
Altre specie 40.800 42,8




Roadside trees: Typology

Type 1: tree samples not higher than 6 m 3.309 18,0
Type 2: tree samples between 6 e 12 m height 6.984 38,0
Type 3: tree samples between 12 e 16 m height 5.881 32,0
Type 4: tree samples between 16 e 23 m height 2.128 11,0
Type 5: tree samples higher than 23 m 77 0,4




2 - Monitoring

Monitoring is crucial for planning the differe
As stated out in the Knowledge steps, differe

Moreover, monitoring plays an important role

If N

to €



Monitoring: Methodological approaches

Different level of detail can be used in monitoring actions as well, starting from a

quick evaluation (in some cases running currently with the census survey) to more and more c

Analysis on tree stability has to be carried out ONLY by skilled personnel and on the basis of v



Monitoring: Mass and analytical approach

Two approaches can be used for the tree stability analysis:

- mass (systematic, without quick survey);

- analytical (rational).

Mass approach is a compromise between tree control needs and resource optimisation. Suits

The analysis will be then carried out on trees matching the requirements set.

Analytical approach is used for trees which need further inspections after a quick survey (i.e.



Monitoring: Repeating surveys

Monitoring has to be periodical and continuous. Monitoring outcomes have to highlight the me

Data gathered by a continuous monitoring are very important to set proper management crite



More frequent problems

- Wood degeneration (especially on poplars, horse chestnuts and fals

- Root damages due to building and street works

- Possible ice-related damages occurred in the early growth stages
- Severe physiopathologies arising from long lasting droughts

- Senescence and biological maturity (with particular reference to p




3.Management

Management has to take into account tree census and monitoring results, in order to

plan maintenance activities from an economical and technical point of view and to set a prope



Management: Data gathering and storage




4. Renewal of trees

Renewal of trees located in Italian urban areas is still hardly feasible.

This is due to many factors such as the landscape value (some trees are preserved despite |

However, an accurate cost-benefit analysis has then to be carried out for every planned inten



Renewal of trees: Extraordinary interventions

Renewal of whole tree lines has to be set on priority criteria (related to plant maturity and sen

These interventions cannot be funded through ordinary budgets but require ad hoc funding pr

It goes without saying that the renewal of whole tree lines requires an analysis on more suitak



Tree renewal guidances

Guidances about tree renewal action in urban areas are related to:

- Plant senescence

- Safety increase for tree heritage

- Aesthetic quality increase for green areas
- Increase of resilience to climate change

- Planter Adjustment

- Species diversification (biodiversity)

- Economic sustainability of tree-lines management



Tree renewal: Some examples




Tree renewal: The importance of communication

Proper communication toward citizens is important in every phase of green management, esp:

Reasons and actions leading to a whole tree renewal have to be explained, underlining econo
Communication campaign main tools are, for example:
- Public meetings

- Billposting on working sites

- Press releases



Some examples of communication




Implementation of guidelines

Establishing the guidelines

Together with the Association working group

Legal evaluations

(Attorney and magistracy)

Protocol application

By local administrations

Establishment of a National Centre and Database




BLUEAP Life project (LIFE11 ENV/IT/119)

Project: BLUEAP (Bologna Local Urban
Adaptation Plan for a resilient city)

Coordinator: Municipality of Bologna
Partners: Kyoto Club, Ambiente Italia,
ARPA Emilia Romagna

Project duration: 36 months
(01/10/2012-30/09/2015)

Budget: € 986.000
EU-Cofinancing: 50%

Main objectives: In the context of
European initiatives to improve
awareness and actions regarding climate
change, the BLUEAP project aims to
support activities which will lead to the
production and adoption of the climate
change adaptation plan for Bologna.



GAIA Life project LIFE13 ENV/IT/000729

Project: GAIA (Green Areas Inner-city Agreement)

Coordinator: Municipality of Bologna
Partners: CNR-IBIMET, Impronta Etica, Unindustria Bologna, Cittal

Project duration: 30 months
(10/10/2010-30/04/2013)

Budget: € 1.202.000
EU-Cofinancing: 50%

GAIA is one of the 49 Italian projects approved by the Elurope













Selected areas 1 GAIA tree = 200€ purchase,
implantation, ordinary and
extraordinary maintenance

Green projects
N. of equivalent trees

CO, produced (ton)




Trees with highest CO, absorption rate




Field Maple

Acer campestre, Fam. Aceraceae

_ Carbon capture AS
Nt BIOMASS 8 years after
gz tree implantation

Fast growing tree of third size (height: 8-15
Regular and thick branches, rough bark, ov

: : : : . 163 Kg (CO,* .
Microscopic scale: smooth leaf surface, no simple and thin hairs, malﬁl)g orf I%aaf r|

Not Allergenic

Potential of environmental mitigation
GASEOUS

VOC POTENTIAL DUST POLLUTANTS
POLLUTANTS
EMISSION OZONE POTENTIAL POTENTIAL
FORMATION SEQUESTRATION

SEQUESTRATION

LOW LOW AVERAGE AVERAGE







