Accepted Manuscript '! ssssss -

. JOURNAL OF
\H YDROLOGY

Research papers

Historical trends and high-resolution future climate projections in Northern
Tuscany (Italy)

Marco D'Oria, Massimo Ferraresi, Maria Giovanna Tanda

PII: S0022-1694(17)30730-8

DOI: https://doi.org/10.1016/j.jhydrol.2017.10.054
Reference: HYDROL 22334

To appear in: Journal of Hydrology

Received Date: 6 June 2017

Revised Date: 4 September 2017

Accepted Date: 23 October 2017

Please cite this article as: D'Oria, M., Ferraresi, M., Tanda, M.G., Historical trends and high-resolution future climate
projections in Northern Tuscany (Italy), Journal of Hydrology (2017), doi: https://doi.org/10.1016/j.jhydrol.
2017.10.054

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.jhydrol.2017.10.054
https://doi.org/10.1016/j.jhydrol.2017.10.054
https://doi.org/10.1016/j.jhydrol.2017.10.054

Historical trends and high-resolution future climate projections in Northern Tuscany (Italy)
Marco D’Oria™' , Massimo Ferraresi®?, Maria Giovanna Tanda™
*Department of Engineering and Architecture, University of Parma, Parco Area delle Scienze

181/A, 43124, Parma, Italy

Abstract

This paper analyzes the historical precipitation and temperature trends and the future climate
projections with reference to the northern part of Tuscany (Italy). The trends are identified and
quantified at monthly and annual scale at gauging stations with data collected for long periods (60-
90 years). An ensemble of 13 Regional Climate Models (RCMs), based on two Representative
Concentration Pathways (RCP4.5 and RCP8.5), was then used to assess local scale future
precipitation and temperature projections and to represent the uncertainty in the results. The
historical data highlight a general decrease of the annual rainfall at a mean rate of 22 mm per
decade but, in many cases, the tendencies are not statistically significant. Conversely, the annual
mean temperature exhibits an upward trend, statistically significant in the majority of cases, with a
warming rate of about 0.1 °C per decade.

With reference to the model projections and the annual precipitation, the results are not concordant;
the deviations between models in the same period are higher than the future changes at medium-
(2031-2040) and long-term (2051-2060) and highlight that the model uncertainty and variability is
high.

According to the climate model projections, the warming of the study area is unequivocal; a mean
positive increment of 0.8 °C at medium-term and 1.1 °C at long-term is expected with respect to the
reference period (2003-2012) and the scenario RCP4.5; the increments grow to 0.9 °C and 1.9 °C

for the RCP8.5. Finally, in order to check the observed climate change signals, the climate model
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