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Study Area

2

Extended Alpine Region (EAR)
3 – 18° E / 43 - 49° N



Dataset Features
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 Higher stations density (~ 10K)

 High elevations better represented

 Multi-variable observations:
 Temperature (T, Tmin, Tmax)
 Precipitation (TP)
 Relative Humidity (RH)
 Snow Depth (HS)
 Wind (WS, WD)
 Radiation (GS)
 Pressure (P)

 Daily time frequency  (~ 1B)

 Updated to present days



Data Collection
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Dataset Elevation Distribution
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1.5 stations/10 km2



Dataset Spatial Distribution
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R = 10 km



Data Pre-processing
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• Data cleaning

• Data storing

aws_Trento_Laste_312_11.136_46.072_tas_19851023-20201231.txt

Station name
Longitude

Data files example

Variable
name Ending date

Elevation Latitude Starting date



Quality Control Tests
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Cerlini et al.  (2020), Durre et al. (2010), Fioravanti et al. (2016)

Internal consistency:

• Range check

• Multi-temperature check:
• Tmin < T < Tmax

• 0.01 °C < Tmin-Tmax < 30 °C

• Statistical outliers:

• MAD Test: 
𝒙−𝒎𝒆𝒅𝒊𝒂𝒏(𝒙)

𝑴𝑨𝑫
≤ 𝟑

• P95 Test: 
• TP < 9p95 (T ≥ 0 °C )

• TP < 5p95 (T < 0 °C )

Temporal consistency:

• Repeated values (< 5 days) and zeros (< 180 days, TP)

• Temporal step (< 20 °C)

Manual checking



Spatial Consistency

9

Reference (neighbouring) stations selection:

• Distance: D ≤ 50 km

• Elevation difference: dh ≤ 100 m

• Correlation: r ≥ 0.8

• Time series completness: valid data ≥ 80%

Tests:

• Isolated wet/dry reports (TP)

• Corroboration test

• Anomaly-based reconstruction test

3 ≤ N. Stations ≤ 10



Isolated wet/dry reports

10

Isolated wet reports

• Station test: tp > 𝟎. 𝟑 + 𝒄
𝑫𝒎𝒊𝒏

𝟏𝟓𝟎𝟎𝟎
-> «wet»

• Reference stations: tp < 0.3 mm -> 
station test = «isolated wet»

Isolated dry reports

• Station test: tp < 0.3 mm -> «dry»

• Reference stations: tp > 𝟎. 𝟖 + 𝒄
𝑫𝒎𝒊𝒏

𝟏𝟓𝟎𝟎𝟎
-> 

station test = «isolated dry»

Isotta et al. 2014

(Distance < Dth)

Dmin: nearest station distance

Oct-Apr: c=2.7, Dth = 15 Km
May-Sep: c=3.2, Dth = 20 Km



Spatial Consistency Tests
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Corroboration test

• 𝒙𝒕𝒆𝒔𝒕,𝒂𝒏𝒐𝒎 − 𝒙𝒓𝒆𝒇,𝒂𝒏𝒐𝒎 ≤ 𝟏𝟎°𝑪; 𝟓𝟎 𝒎𝒎 for each xref

• If no xref corroborate tested time series -> flagged day

Durre et al. 2010, Curci et al. 2020

Xanom -> moving window daily climatologic anomalies
• window length: 15 (temperature) or 30 (precipitation) days

xtest -> tested time series
xref -> reference time series



Spatial Consistency Tests
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Anomaly-based reconstruction test

x’ -> tested «weighted gap-reconstructed» time series:

• weight = cf*w
cf: difference (temperature) or ratio (precipitation) between time series

𝐰 = 𝐞

−
𝟏−𝐫𝟐

𝛕𝐜
𝟐

𝐥𝐨𝐠𝟐

X = 𝒙′𝒕𝒆𝒔𝒕 − 𝒙′𝒕𝒆𝒔𝒕,𝒂𝒏𝒐𝒎 + 𝒙𝒓𝒆𝒇,𝒂𝒏𝒐𝒎
tested anomaly-reconstructed time series

• 𝑿 − 𝒙𝒕𝒆𝒔𝒕 ≤ (𝟏𝟎°𝑪; 𝟓𝟎 𝒎𝒎)

•
𝑿−𝒙𝒕𝒆𝒔𝒕

𝒙𝒕𝒆𝒔𝒕
≤ 𝟎. 𝟓 (only TP)

Matiu et al. 2021



Quality Control Results
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Homogenization
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Single Stations (Monthly) Homogenization

Reference stations selection:

1. Distance < 100 Km

2. Correlation > 0.9

3. Height difference < 300 m

4. Number of references: depending time series completeness 

(Valid data > 70%, 4÷25 stations)

5. Time series length > 20 years

CLIMATOL ACMANT (v4.4) RH TEST (RT)



Homogenization Workflow
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H

Homogenization Results (Climatol)

N

Homogeneous TS
Homogenization Results

(Acmant;RT)

H

N

 Climatol breaks compared to Acmant/RT breaks
 Time tolerance: 2 years

Common 
breaks?

Inhomogeneous TS

(Daily) Correction
(Climatol)

YES NO

Homogenization 
End

Metadata/SNHT check
YES

NO



Homogenization Results
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TIME DISTRIBUTION OF BREAKS



Homogenization Results
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Future Developments
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o Validation of homogenization results

o Climatological analysis

o Application of quality control and homogenization procedures 
to other variables

o Spatial interpolation


