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Extended European Alpine Region (EEAR)
(3-18° E / 43-49° N)




Introduction

Under-exploitation S sl el

of available
weather stations
network
Observations
Non-natural Data quality

inhomogeneities

¥

EEAR-Clim Dataset

- Limitations overcoming
- Improvement of Alpine climate change understanding
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EEAR-Clim Dataset
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» ~ 10K stations

» 1763-2020

» Daily data

» 1.5 stations/10 km
» 0-4500 m a.s.l.




Quality Control and homogenization

Data Pre-processing
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Quality Control

;_l_*

Internal Consistency

Temporal Consistency

- Physical range
= Parameters comparison Repeated values 1+
- Statistical outliers Time steps -
Manual Checking
Spatial Consistency
Isolated wet/dry || Corroboration Anomaly-based
reports Test Reconstruction Test

- RH Test (v4,

Single Stations (Monthly) Breakpoint Detection:

- Climatol (v4.0, Guijarro 2017)
- Acmant (v4.4, Domonkos 2015)

Wang et al. 2007)

r— Homogeneous TS

Breaks
Detected?

Breaks comparison
(2 out of 3 methods) (£2 yr)

Homogeneous

TS

-

YES

Homogenization (Daily) Correction
End (Quantile Matching)




Trend analysis (1961-2020)
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» Valid Month: 5/3 rule » Very wet days (R35p)

» Valid Year: min. 9 valid months (not cons.) * Extremely wet days (R99p)

» 80% Valid Years (Max 4 consecutive years
missing)



Trend analysis
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Trends of extremes

. - Trend per decade
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Elevation trends

Mean Temperature [*°C/Decade] Minimum Temper'ature [*C/Decade]
= Aggregation in 20 overlapping classes
: : including the same amount of points
= Consistency of class limits among all
N variables
| = Evaluation of EDW/EDPC rates by linear
B regression of median points

: Maimum Temperature GiDecade Preciptaton [mm/Decade] = 8 ETCCDI percentile-based indices

= | QESS fit
O Median points

0.2 0.6 e nd 0 0 i
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Elevation trends

T [*C/Decade]

Tmin [*C/Decade]

Tmax [*C/Decade]

P [mm/Decade]
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Trend per decade and km
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Elevation trends of extremes
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= Warm nights (TN90p) follow Tmin

= More persistent warming conditions at lower elevations Conf. level:

= Increase of extreme precipitation (R99p) at high elevations 99% 95% 90%
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Regionalization

1991-2020 TIME SERIES
(daily data; P,T, Tmin, Tmax)

> EOF/PCA COMPUTATION

\ 4

CANDIDATE CLUSTERS SELECTION

Clustering Metrics:
o Elbow method
o Silhouette score
o Davies-Bouldin index

|

IDENTIFICATION OF COMMON K-MEANS
SUB-REGIONS (4-7 clusters)
(correlation, climatology) l
‘ SELECTION OF FINAL CLUSTERS
(Visualization)
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North-East
North-West
South
South-East
South-West
West
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Regional trends
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Regional trends
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= Development of a new and unprecedented observational dataset for the
Alpine region, addressing key issues

» Trend analysis shown a significant average increase of air temperature
about 2°C over 1961-2020. Warming conditions more persistent over

Southern Alps and North-East

= Different EDW patterns for Tmin and Tmax: -EDW in autumn, + EDW in
spring

= Positive EDPC in summer with drier conditions in the South. Extreme
rainfall events increased, especially over Southern Alps
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Q The dataset will be soon available in open repository as raw, quality
checked and homogenized data

QA Trend and climate analysis will be extended to other variables,
providing a more complete picture of climate changes over Alpine
region

QA Dataset interpolation at high spatial resolution and release of the
gridded product
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