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EVOLUTION OF URBAN CLIMATE IN ITALY - temperature
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2001-2016 period has been compared
with 1961-1990 and 1971-2000 Climatic
Normals (CLINO)
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BOLOGNA

HISTORICAL TEMPERATURE SERIES ANALYSIS
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HISTORICAL TEMPERATURE SERIES ANALYSIS

30-year Average Mobile Temperature from 1961-1990 to 1987-2016 (°C)
(downtown stations)

Cit Angular coefficient of Intercept of
Y linear regression fit linear regression fit

Palermo 0,036 17,9
Bari 0,014 16,7
Napoli 0,015 17,8
Roma 0,032 16,0
Bologna 0,050 13,7
Milano 0,042 13,4

BARI and NAPOLI: lower temperature increases
MILANO and BOLOGNA: higher temperature increases
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HISTORICAL TEMPERATURE SERIES ANALYSIS

Monthly average T(°C) in 1961-1990, 1971-2000, 1981-2010 CLINOs and 2001-2016

1961-1990 0,7 1,2
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HISTORICAL TEMPERATURE SERIES ANALYSIS

Monthly average T(°C) in 1961-1990, 1971-2000, 1981-2010 CLINOs and 2001-2016

PALERMIO mﬂmmmmmm---m

1961 1990 I I I I I I I I I I I I

/__\‘
121 12,1 13,0 152 18,7 22,4 252 258 23,7 20,5 16,5 13,6

1981-2010 12,2 11,9 13,4 15,8 19,5 23,2 26,0 26,6 24,1 21,1 16,9 13,7

/A—\,
2001-2016

A 01-16/71-00 0,2 -0,1 0,9 1,3 1,3 1,6 1,6 1,2 0,4 0,5 0,6 0,1

12,3 12,0 13,9 16,5 20,0 24,0 26,8 27,0 24,1 21,0 17,1 13,7

1961 1990 ’ I ’ ’ l I ’ ’ ’ I I I
IIIRRSSEIN—
84 93 11,4 139 186 22,5 254 254 21,7 173 12,2 9,2
1981-2010 84 89 11,8 145 19,1 23,1 259 258 21,9 178 12,7 94

G —
89 91 12,4 154 19,4 23,7 26,1 26,0 22,0 18,2 13,5 9,6

A 01-16/71-00 0,5 -0,2 1,0 1,5 0,8 1,2 0,7 0,6 0,3 0,9 1,3 0,4

- downtown stations -
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HISTORICAL TEMPERATURE SERIES ANALYSIS

Monthly average T(°C) in 1961-1990, 1971-2000, 1981-2010 CLINOs and 2001-2016
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HISTORICAL TEMPERATURE SERIES ANALYSIS

Meteorological stations used in the study

Downtown station Airport station

PALERMO OSSERVATORIO ASTRONOMICO P.za del Parlamento PUNTA RAISI
SIAS PALERMO CITTA’ Via Cimabue BOCCA DI FALCO
BARI IDROGRAFICO Via Dalmazia

BARI BARI OSSERVATORIO Corso Benedetto Croce PALESE

BARI Climate Network® Via Ulpiani

UFFICIO IDROGRAFICO E MAREOGRAFICO
NAPOLI OSSERVATORIO METEOROLOGICO Corso Umberto | SAAUINIG R NIE

ROMA COLLEGIO ROMANO Piazza del Collegio Romano CIAMPINO

OSSERVATORIO ASTRONOMICO Via Zamboni
BOLOGNA OSSERVATORIO ASTRONOMICO Via Ranzani BORGO PANIGALE
Palazzo della Regione/AER Via Asiago

OSSERVATORIO ASTRONOMICO BRERA Via Brera
MILANO OSSERVATORIO METEO DUOMO Piazza del Duomo LINATE
UNIVERSITA’ STATALE Via Festa del Perdono
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CLIMATE NETWORK
urban meteorological stations of Fondazione OMD
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Milano A
Verona Venezia

Brescia
Lodi Padova

Alessandria Bologna

Genova Faenza Rimini
Firenze

Ancona

Perugia
Pescara

ROMA LFAquila

Taranto

Active stations Palermo

Fondazione
sservatorio Meteorologico Milano Duomo
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Key-strengths of Climate Network®:

homogenous criteria to locate stations in
urban environment (top UCL Urban Canopy
Layer)

same type of weather sensors (VAISALA
WXT520 + T redundant instrument)
metrological traceability of measurements
(reference to national metrology standards
through unbroken chain of calibrations)
Quality Control and Quality Assurance
procedures

automatic control and daily data validation
by experienced meteorologists

High quality data
Metadata

Ability to compare locations
having the documented certainty
of data homogeneity
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WHAT ABOUT EXTREME HOT WEATHER EVENTS ?

HEATWAVES: extreme day- and night-time temperatures,
greater than local 95t percentile values, with a duration of two days or more
Definition in WMO-WHO, “Heatwaves and Health: Guidance on Warning-System Development”, 2015

Heatwaves occurrences calculated referring to:
* Milano downtown (station: MILANO CENTRO — Piazza Duomo)

e 1998-2017 period
* Meteorological summer (from June to August)

MILANO CENTRO in the last 20 years

CLINO 95 percentile T °C HEATWAVES
(daily hourly values in summer) 1998-2017
1961-1990 23,2 33,1 50 208
1971-2000 23,4 33,6 40 165
1981-2010 24,1 34,7 24 81
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SPATIAL DISTRIBUTION OF HEATWAVE IN URBAN AREA

Exposure to heat may vary inside large cities due to Urban Heat Island phenomena

MILANO: HEATWAVES from 2013 to 2017
Number of summer days involved (June to August; ref. CLINO 1971-2000)
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HEATWAVES: EXPOSURE AND HEAT STRESS

Levels of heat stress have been assessed using an empirical biometeorological index

MILANO: HUMIDEX from 2013 to 2017
Number of hours with Humidex = 40 °C (June to August)
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