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Snow Potential in Turke

Ave. elev. of Turkey > 1100 m, snow is frequent
Snow stays on ground in East and Central Anatolia = Dec. — May. (6 months)

Most transboundary rivers are fed by snowmelt




Snhow Measurements in Turkey

Manual snow courses '
(1960's) “

Automatic SnoTel and
sSnow plllows (2000 S)



SPA Stations in Turkey
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Snow Pack Analyser (SPA)

Three snow components: ice, water, air (dielectric const.)

Measure complex impedance at two freq. along flat strap

Determine volume contents of components

SPA sensor
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SPA Station In Turkev
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Snow Depth Sensor
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SPA Measurement Example in Turkey
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Snow Pit Measurement Examples in Turkey
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Snow Tube Measurement Examples in Turkey
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Snow Accumulation and Ablation Model - SNOW-17

The snowpack, a mixture of three
component ice, liquid water, and air, has
a layered structure due to the
Intermittent snowfall events during the
season.




Snow Accumulation and Ablation Model - SNOW-17

Snowpack Crystal Characteristics

Fresh snow
(light wind)
Drifted/Settled
snow Fresh Snow Drifted / Settled Snow
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Snow Accumulation and Ablation Model - SNOW-17

Energy Exchange With a Snow Cover
Q-Q,+Q,-Q,+Q,+Q,+ Q.+ Q= AQ Qi_Qr 4..|. @: %Q

Q, = incident solar radiation,

Q, = reflected solar radiation,
Q, = incoming atmospheric and terrestrial longwave radiation,

A Q.= longwave radiation emitted by the snow cover,
7 \ Q,, = sensible heat transfer,
>A‘ A Q.= latent heat transfer,
: Q,,= heat transfer due to mass changes,
(sensible  (latent Q2 (heat content .
Qy = heat transfer at the snow-soil interface,

heat) heat) of sSnow)

Q; Q Gy
(inzoming (reflected  t}']1]
solar) solar) :
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Snow
{heat from
rainwater)

Q (soil heat AQ = change in the heat storage of the snow cover

sxchange)




Snow Accumulation and Ablation Model - SNOW-17

Precipitation&
Temperature
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Formof precipitation,
Accumulationof thesnowcover,

Energyexchangetthesnowair interface,

Internalstateof thesnowcover,

EricAnderson 1973 Transmissiorof waterthroughthe snowcover,and
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Heattransferatthe soil-snowinterface




Snow Accumulation and Ablation Model - SNOW-17
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Snow Accumulation and Ablation Model - SNOW-17

it | Range | Desoipin
°C

-5-45 The temperature that separates rain from snow

Parameter

PXTEMP

SCF - 0.60-1.40 Snowfall correction factor
mm-mb? 0-1 The average wind function
mm-°C1.6 hrt 0-1 Maximum negative melt factor
mm-<C*.6 hrt 0-1 Minimum melt factor during nomain periods
mm-<C*.6 hrt 0-1 Maximum melt factor during nomain periods
°C -5-45 Base temperature for snowmelt computations
°C 0-1 Antecedent temperature index parameter
- 0-04 Percent liquid water holding capacity
mm-day* 0-1 Constant daily amount of melt
° - Latitude degree

.
m - Elevation
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SI 2018 Palandoken SPA Station L7
A Snowpit Depth

— —— Snow Depth Observation (mm) — Snow Depth Model(mm) ¢ Tube Depth
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2018 Palandoken SPA Station
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S| 2018 Palandoken SPA Station |_7
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S 2016 Ovacik SPA Station |_7
I ——Snow Depth Model(mm)
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U 10 UVvaciK oFA Station

== SWE Observation-1(mm) ——SWE Observation-2(mm) = SWE Model (mm)

600

500
"E400 f
£
= \
o
a
: /
2
3300 \
2 N\
o
©
= \ u.
: - ()
»200

Y
100
0 — g Ta— . k e b ’u,!s-A-‘_i —
1-Oct-15 1-Nov-15 1-Dec-15 1-Jan-16 1-Feb-16 1-Mar-16 1-Apr-16 1-May-16

Workshop

Towards a better
harmonization of snow
observations, modeling and
data assimilation in Europe



S| 2016 Ovacik SPA Station |.7
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S n 2017 Palandoken SPA Station 7
— == Snow Depth Observation (mm) = Snow Depth Model(mm) ¢ Tube Depth A Snowpit Depth —
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2017 Palandoken SPA Station

== SWE Observation-1 (mm) ——SWE Observation-2(mm) = SWE Model (mm) ¢ Tube SWE A Snowpit SWE
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S| 2017 Palandoken SPA Station |_7

== 0 Observation-1(%)  e====p Observation-2(%)  esp Model(%) © Tube Density A Snowpit Density
0.50
0.45
0.40 <
0.35 A
< A \
0.30 \4 \

Snow Density (%)

)

0.15
0.10
0.05
0.00 & b
1-Oct-16 1-Nov-16 1-Dec-16 1-Jan-17 1-Feb-17 1-Mar-17 1-Apr-17 1-May-17

Workshop

Towards a better
harmonization of snow
observations, modeling and
data assimilation in Europe



Conclusions

SPA stations can provide important snow component data in real-time during a snow season
SPA data can be utilized in snow and/or hydrologic models
Manual ground measurements (tube, pit) and snowpack model can assist automatic snow data

Continuous measuring and modeling snowpack dynamics in a mountainous basin important impact on

a number of key processes in snowmelt and runoff modeling.

The model results provide an acceptable match with the ground observations, so it can be used as tool

In order to fill missing data.




Thank you for your attention
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