A European network for a harmonised monitoring of snow for the benefit of
climate change scenarios, hydrology and numerical weather prediction

Highlights from the field campaigns in the frame of
HARMOSNQOW project
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Quahtify snow water equivalént (SWE): it
~ snow depth & snow density

’ . Ay

o, p !




S
e
£

- Snow climatology

- Understand spatio-temporal dynamics of snowpack
- - Quantification of water stored for the melting period
~ - Validating hydrological and snow models
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1- How much data is necessary?, how many depth vs- density measurements?,

which sampling strategy?
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~ 1- How many measurements dowe need? =~
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2- Is a single measurement representative of the immediate surroundings?
X TR .
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Different sizes (length and diameter)
Different materials
Different procedures to be weighted

3- Does thé _device to m‘e.g sure SWE or the skill of the observer matters?
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| Natural spatial variability vs. observer/device induced variability o
f How to reduce the latter?? A
Different sizes (length and diameter)
Different materials
Different procedures to be weighted >

'3- Does the device to asure SWE or the skill of the observer matters?
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A European network for a harmonised monitoring of snow for the benefit of
climate change scenarios, hydrology and numerical weather prediction

Field campaignsin HARMOSNOW:

Focussing on snow water equivalent field campaigns aimed to quantify the impact of using
different devices on the estimation of SWE.

Possibility to provide guidelines for bettter SWE mesurements and comparability of
measurements in different sites
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Field campaignsin HARMOSNOW:

Focussing on snow water equivalent field campaigns aimed to quantify the impact of using
different devices on the estimation of SWE.

Possibility to provide guidelines for bettter SWE mesurements and comparability of
measurements in different sites

Aditionally:
-To serve as an space to teach unexperienced (less experienced) observers to use tools
they did not use previously

- To illustrate data users (i.e. modellers) the nature of the data they are using and different
sources of uncertainty. Observations are not necessarily ground truth.
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climate change scenarios, hydrology and numerical weather prediction

Field campaigns 2016 (1) and 2017 (2):
1- Erzurum (Turkey): 1st March 2016

a)

STurkiye % < 3
Turkey, :

RS

Guzelyayla site Senyurt site



A European network for a harmonised monitoring of snow for the benefit of
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1- Erzurum (Turkey): 1st March 2016

It was not an intercomparison, but a demonstration to many people who was not familiarized
with field measurements

2 sites near SNOTEL around 20*10 meters, people who uses different SWE samplers did
transects and people had the opportunity to observe and measure snow with all of them

Around 1h30min in each site
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1- Erzurum (Turkey): 1st March 2016

Guzelyayla site

- e {1 T
460
Guzelyayla
440 - yay .
v
420 - .
Y
400 - v © v -
% A T
A
E, 380 - . A A i
X< A Ay
> 360 - o .
-'%' * | A
S 340 - A m * i
o A v e 0
2 320 - A o) - O  Snowhydro
& © v ETH
9 300 A * * o . m FMI
@® Federal
280 - o . € Meteo service
A Czech1
260 -+ A * T ® A Czech?2
* |taly
240 | 1 T 1 I I I
5 10 15 20 25 30 35 40

Snow depth (cm)



A European network for a harmonised monitoring of snow for the benefit of
climate change scenarios, hydrology and numerical weather prediction

1- Erzurum (Turkey): 1st March 2016

Snow density (kg m'3)
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A European network for a harmonised monitoring of snow for the benefit of
climate change scenarios, hydrology and numerical weather prediction
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1- Erzurum (Turkey): 1st March 2016 Conclusions of 15t Field campaign

-The experimental design of the field campaign does not allow to properly
distinguishing to which extent the differences in snow density and SWE are

due to the variability of snow characteristics or to the used device or human
errors.

- It is difficult to establish which devices are better or worse, it mainly
depends on the snow depth and snow characteristics (hardness, wetness,
sticky snow, etc). In this particular case (shallow and soft snow), short and
wide tubes were easier to use. Long tubes and those that need to be emptied
into a bag were the less useful at that day (i.e. Snowhydro).
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Organization

= TWO sites:
" |a Hellisheidi POWER PLANT
= Blafioll SKI AREA
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2- Reykiavick: February 2017

Organization

= Trench about 20 m long (two at POWER PLANT)

= Then, snow depth and water equivalent were
measured by different snow samplers

= 5 measurements (close to each other) on the left
and right sides of the trench




GGI (State Hydrological Institute )

Estonia, Lithuania '

| USGS, USA

| Metallic, mechanical balance scales
. K




FMI, Finland
‘| Metallic, Mechanical
balance scales

SnowHydro, Spain, plexiglass
Electronic strain gauge scales




ETH_SLF, Switzerland
Metallic, Mechanical spring scales

Electronic spring scales
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Snow/Ice, Italy

Hard (artificial) snow, Slovakia

Not used in intercomparison
measurements
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2- Reykiavick: February 2017. SOUTH
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A European network for a harmonised monitoring of snow for the benefit of
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2- Reykiavick: February 2017, SOUTH

SOUTH

Slovakia Lithuania USA Estonia_stSwis Spain USA FMI Lithuania Slovakia
Cv depth 0.02 0.01 0.02 0.03 0.01 0.01 0.01 0.03 0.03 0.03
Cv density 0.02 0.03 0.15 0.09 0.23 0.02 0.04 0.07 0.03 0.02

Cv SWE 0.03 0.03 0.16 0.11 0.22 0.01 0.05 0.07 0.02 0.06
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2- Reykiavick:
February 2017 a
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2- Reykiavick: February 2017, NORTH
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A European network for a harmonised monitoring of snow for the benefit of
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2- Reykiavick: February 2017, NORTH

Estonia Slovakia FMI Lithuania FMI Slovakia Estonia Lituania
Cv depth 0.06 0.13 0.01 0.02 0.13 0.08 0.06 0.16
Cv density 0.09 0.04 0.05 0.04 0.04 0.05 0.05 0.04

Cv SWE 0.03 0.15 0.06 0.04 0.14 0.10 0.05 0.16
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2- Reykiavick: February 2017, NORTH
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Snow depth and density exhibited a noticeable variability (8-15%) in short
distances.

Variability in SWE lies around 10% in some cases is more influenced by variability in
snow depth, and other by variability in density. The former should be reduced, and
the later should increase as snowpack is thicker.

Snow depth and density variability over a trench shows a spatial consistency, what
means that natural variability tends to be more influential than variability induced by
observer/device

In general the variability between replicates in a point is smaller than the overall
variability for the trench, but often we found the opposite situation. It means that
error induced by observer/device can exceed the natural variability of snowpack
characteristics



