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First results of impact and validation of
quantile mapping-correction of Austrian
daily snow height observations
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Out of these reasons (and many more), it's worthwhile
“having a detailed look on not only the future but the
past of showheight.

Luckily, there are lots of observations available obtained
by national weather and hydrographic services.

Unluckily, almost no effort has been put in their
homogenization.

So, it would be a good idea to do that!
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First steps in the homogenization of Austrian and swiss
- daily snow heights have been performed by Austrian
Weatherservice ZAMG and Swiss SLF

(Schoner et al. 2019)

The used method has been evaluated.
(Marcolini et al. 2019)

In the ongoing Hom4Snow-Project (SLF and University of
Graz), the created snow datasets are being expanded
and more advanced methods developed.


https://rmets.onlinelibrary.wiley.com/doi/pdf/10.1002/joc.5902
https://rmets.onlinelibrary.wiley.com/doi/pdf/10.1002/joc.6095

Refresher: Snow height measurements
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Refresher: Snow height measurements
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Refresher: Snow height measurements
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Refresher: Snow height measurements
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Refresher: Snow height measurements
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Performed correction steps in homogenization
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One time series, several locations in metadata
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Gap-Filling
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https://www.sciencedirect.com/science/article/pii/S0168192398001026?casa_token=z-eLffldocwAAAAA:Hm5c12a3vqu8egBVy0ZH64rTsJcYeacVPxDfwBmyhp35OaSqUAH1S27RCU2My9f4x1rja9tX4w
https://www.academia.edu/18253462/SNOWGRID_A_New_Operational_Snow_Cover_Model_in_Austria

Break detection
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Corrections
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https://journals.ametsoc.org/doi/pdf/10.1175/1520-0442(2002)015%3C1322:HODTOC%3E2.0.CO;2

Calculation of correction values
1. Calculate r nce series
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Calculation of reference series
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Calculation of reference series
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Delimiting candidates for
reference series




Delimiting candidates for
reference series
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Delimiting candidates for

reference series

A: All stations in the database
B: Vertical distance < 300 m
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Delimiting candidates for

reference series

A: All stations in the database

B: Vertical distance < 300 m
C: Vertical distance < 300 m +

Horizontal distance > 150 km +
Correlation HS > 0.7

Correlations for HS and HN: Rauris
Selection: vertical distance <300 m
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Calculation of correction factor




Calculation of correction factor
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Calculation of correction factor

Ca = Candidate series after break
Cb = Candidate series before break
Ra = Reference series after break

Ry, = Reference series before break
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Calculation of correction factor
‘ - ' b
. correc

Ca = Candidate series after break
Cb = Candidate series before break
Ra = Reference series after break

Rp = Reference series before break

Tacto
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Apply correction factor to every value before break
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Different impact on calculated parameters: Overestimation of
extreme parameters in Rauris (Salzburg)

Number of Days per season with snowheight >5 cm Number of Days per season with snowheight >30 cm
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Attempt to apply method on different quantiles, f.e. quartiles,
to avoid overestimation of extremes
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Impact of INTERP + quantile mapping

Seasonal maximum snowheight

Pa— 4 ‘

|

‘A ‘w‘ , . ——— | " / /
BRIl A T
i\ l’ dl ‘ \ U :
i vt Basta N2 gy

150

[cm]

50

\
homogenized (INTERP)




A Rauris, 934 m
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Analysis of Qmapping-Approach

A Rauris, 934 m
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Validation of Qmapping-Approach

Approach A: Approach B:
Introduce break by replacing a Introduce break by applying random
decade with values from highest adaption-factors to several quantiles
correlation station from reference- of original series
network
Approach C:

Use Swiss (and Austrian)parallel
measurements and test Approach A
and B
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A (reference-network) B (random-adjustments)
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Example for low-elevation-station
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A (reference-network) B (random-adjustments)
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Example for higher-elevation-station
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Ongoing analysis of reasons.
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Outlook

1. Currently, data is separated into
quartiles to avoid errors. Next steps:
Analyze different impacts of
dynamic-quantile-ranges (depending
on station data range).

3. Start Approach C:
Use Swiss (and Austrian) parallel

measurements and test Approach A
and B

2. Analyze reasons behind bad
performance of Qmapping in some of
the random-data-adjustment-
experiments.

4. Add more stations to the network
(currently 69, increase to 85) to get
denser network and publish dataset.
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Take Home Messages

1. Homogenization of snow height measurements is possible and should be
performed.

2. The method INTERP (Vincent et al. 2002) is working well for corrections,
but overestimates large snow heights.

3. Applying INTERP for different quantiles improves the results, but the
validation and details about the quantile mapping are not finished yet.

Your ideas and input are highly welcome!

Correspondence to: gernot.resch@uni-graz.at
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