EGU Areas prone to recent drought and heavy rainfall events: case studies in the Western Emilia-Romagna Apennines, Italy.
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In the last five years, the study area has been interested by: (2) ARPAE- SIMC Emilia-Romagna, Viale Silvani 6, 40122 Bologna
* two heavy rainfall events (2014, 2015)
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Very intense, several hours lasting rainfalls affected the moutain sector of the following catchment areas: Parma and Baganza (2014, Parma province), Trebbia and Nure rivers (2015, Piacenza . 5 5|
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th_ th " I g o tor:em/"{l Hydrometric and pluviometric
October, 13" 2014, Parma province. ﬁ:g/tember, 13_ 14t 2015, Placen_za province. | N_ure Valleys, : .),,za . iy %0 guge (AP and e
_ _ _ _ y rainfall, lasting 6-7 hours, affected highly elevated mountain Piacenza 1
Heavy rainfall, 6 hours lasting and moving from mountain sectors of catchment areas. Among the effects: crisis of small, _ ( :
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affected streams and minor river courses. Main river as a benchmark for intense precipitations was overcome 47 times. —_— - o —
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River which receives the Parma and Baganza tributaries . i3 v In the figure, cumulate rainfall (mm) within Emilia-Romagna region, from 23.00, September 13th to 5.00, September 14th . Peak values were Main siream network Main ground effects
within Parma province. : = s ' *\,\ recorded in the high Piacenza Apennines, where they exceeded both 100 (orange color) and 150 mm (yellow). In the Trebbia and Nure mountain (/' wain crainage basin * Seisslie e SRS Enlast AL S S
The city of Parma itself had some districts submerged, as | October 2014, flooding affecyed Parma city, neraby.thé% catchment areas, nearby the boundary between Emilia-Romagna and Liguria region, the red area corresponds to a cumulate rainfall of 200 mm in 6
in the photo on the right. =y CcODfluence between Parma and Baganza rivers (In: hours The 2015 event stroke the hilly and mountainous territory of Trebbia and Nure
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matched with estimate precipitation intensity (mm/3h). More than 300 debris flow
phenomena, shallow landslides, deposits due to flash floods and overbank flooding were
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On the left, difference (anomaly, in mm) between precipitations recorded in the period October 2016- May

2017 and the mean value referred to the period 1991-2015: on the right, anomalies of temperature October, 2014 heavy rainfall, Parma province. Map of municipalities that required
values, in the period March- May 2017. The area in the box corresponds to Parma and Piacenza emergency measures for the restoration of roads (on the left) and the mitigation of local accumulation, made up by
Apennines (from: ARPAE-SIMC, 2017b). hydraulic risk (on the right). The intensity of colors is proportional to multiple interventions 2015 heavy rainfall, Piacenza province chaotic debris and mud
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Interdisciplinary studies, for regional policies on climate
change adaption

Alternations of intense rainfalls and droughts characterize nowadays climate evolution. To study the
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The Autors analised the 2015 event in the Piacenza province and documented a linear increase of & g g 59 5 jé 8 *§ E;f
debris flow frequency for an intensity of 100-150 mm/3h of precipitations, in “microbasins” with slope = 55 % e § g %% Example of channelised debris-flow affecting a river course (photo on the left); on the
inclination higher than 25°, the latter being a critical threshold for their activation. - £ % s 7 - right, the same chaotic accumulation, deposited downhill nearby the thalweg
September, 2015 heavy rainfall, Piacenza province. Map of municipalities that required = ) -
« A multidisciplinary project launched in 2017, searching for past precipitation-related events, starting emergency measures for the restoration of roads (on the left) and the mitigation of local Flows or slides, caused by intense rainfall,
from geological record and beyond the short instrumental history (Segadelli et alii, 2018). Stratigraphy hydraulic risk (on the right), somewhere with quarrying of flooded, debris alluvial deposits affected pre-existing debris accumulations, along
of peat-bog deposits in the high Parma and Piacenza Apennines were studied, as natural archives of (dotted ares). The intensity of colors is proportional to multiple interventions 2017 drouaht. P . _ steep slopes in small catchment areas. In the
the geological effects of hyperconcentrated flood deposits triggered by high intensity precipitation € 2500.000.00 OUOTE, AT and Tlacenza provinees photo, an example of «source area», outcropping

events in the past as a consequence of the mobilization of a debris

« Classification of aquifers in the Emilia-Romagna Apennines (De Nardo, 2018), according to variations slide
In the average annual precipitation values recorded in the periods 1961-1990 and 1991-2015 (ARPAE-
SIMC, 2017a); studies on the use of springs as regional, early warning drought indicators,
coupled with meteorological and hydrological data of existing monitoring networks
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River course in a small catchment
area, with erosive landforms
caused by the mobilization of the
existing alluvial deposits, removed
by debris-flow mass-transport. The
bedrock, made up of marlstones of
Late Cretaceous Flysch of the
Ligurian Domain, is now
outcropping and impressively
smoothed.
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