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Analysis of parallel snhow measurements —
what could possibly go wrong?
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Project Hom4Snow

Improve length and quality of snow data series

How does homogenization of show measurements
Impact snow climatology in the Alps?

Inhomogeneities are Collaboration with _
: University of Graz, Austria
* omnipresent

-> Gernot
* problematic

Main partner: MeteoSwiss
.« What are the effects of np e

Inhomogeneities?
Funded by the Swiss

National Science

« How to deal with inhomogeneities? Foundation



Context

Snow: Complex interplay of temperature and precipitation

New snow ~ f(wind, ...)
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Single station — manual measurements
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Data
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Introduction and data

@]
depth' (HS)

Individual station
- available variables (HS, HN)

- available data (hyears) f :

- manually measured every day (Nov-Apr) ;ﬂgvh(tl_?;l;' 5
- location -

- network (MeteoSwiss or SLF) & &

Station pair

- close proximity (< 2 km, <100m)
- parallel years > 25 years
- available variables
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From the many to the few

The evolution of the data set based on QC and other conditions:

Station pair:
- close proximity (< 2 km, <100m)
- Parallel period (HS and HN)

« Complete data between Nov and Apr
* No copy/paste
* Atleast 25 years of overlap



Potential set
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Possible set

11



Working set — 23 station pairs
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Example: HS — Adelboden, 2000
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Snow Climate Indicators

Indicator
HSavg
HSmax
HNmax
HNsum
HN3max
dHS1
dHS5
dHN1
dHNS5

Description

Mean HS

Max HS

Max HN

Sum HN

Max sum over three days

Number of days with HS > 0 cm
Number of days with HS > =5 cm
Number of days with HN > 0 cm
Number of days with HN > =5 cm

(Buchmann et al., 2020)

Unit
cm
cm
cm

cim

cm

days
days
days
days

14



Snow Climate Indicators

80- HSmax -400
HNsum=365mm

60- -300
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(Buchmann et al., 2020)
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Methods

Focus on
* Period 1980 — 2004
« Complete data

« 23 pairs

Ignore!
* Relocations
« Observer changes

Sensitivity analysis:
» Correlations (spearman’s rank correlation)
* Relative percentage deviations (RPD)
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Observer behaviour

7zn, Full Winter Record (1970 - 2019): Distribution of measured snow depths
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Metadata example

YILusw,
yt1gresO,
yt1htosO

ZER  17.02.1959 17.02.1959 are000z0, Zustandsmeldung (z.B. Defekte, voribergehende DIE MESSUNGEN DER SCHNEEHOEHE SOWIE DER NEU-
dklD10z0, Inbetriebnahme resp. Ausserbetriebsetzung oder SCHNEEMENGE WIRD NICHT IN DER KLINIK ST.THEODUL
fklD10z0, Storung): ganze Station VORGENOMMEN SONDERN AUF DEM MESSFELD DES SLF
fwed10z0, QESTLICH DES BAHNHOFES ERMITTELT.
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HSmean — Station pair Adelboden
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Corr=0.9615

20



Results - correlation
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(Buchmann et al., 2020)
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Results — relative percentage differences
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(Buchmann et al., 2020)

dHN1  dHNS5
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Results — days with snow (-fall)
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(Buchmann et al., 2020)
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Conclusions

Despite all the stumbling blocks associated with snow
measurements, snow appears to be quite a good-natured
parameter after all

» Overall quite high correlation values > 0.8
* Median RPD between 10 and 15%

» No striking difference between dHS1 and
dHS5 as well as dHN1 and dHN5

Most robust indicators:
HSmax, dHS1/dHS5, and HNsum
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