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 OUTLINE 

1. Motivation of the study 

,Snow potential of Turkey 

2. Monitoring the properties of snowpack 

,Automatic / Manual point measurements 

,Snowpack modeling  

3. Results & Conclusions 
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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 

 Snow Potential in Turkey 

COST ES1404 HARMOSNOW  
DISSEMINATION WORKSHOP 



4/27 

Snow Measurements in Turkey 

Manual snow courses 

(1960’s) 

  

 Automatic SnoTel and 

snow pillows (2000’s) 
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SPA Stations in Turkey 
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11 Snow Pack Analyser (SPA) stations are set up in Turkey before 2015 snow season 
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Snow Pack Analyser (SPA) 

Profile Assembly Areal Assembly Combined Assembly 

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

Measure complex impedance at two freq. along flat strap 

Determine volume contents of components 
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SPA Station in Turkey 
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Precipitation Gauge 

Snow Depth Sensor 

Solar Panel 

Dielectric Cables 

Temperature 
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Relative 
Humidity 
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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. 
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Snow Accumulation and Ablation Model – SNOW-17 
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Qi ‒ Qr + Qa ‒ Qs + Qh + Qe + Qm + Qg = ⅔ Q 

Qi = incident solar radiation, 

Qr = reflected solar radiation, 

Qa = incoming atmospheric and terrestrial longwave radiation, 

Qs = longwave radiation emitted by the snow cover, 

Qh = sensible heat transfer, 

Qe = latent heat transfer, 

Qm = heat transfer due to mass changes, 

Qg = heat transfer at the snow-soil interface,  

ΔQ = change in the heat storage of the snow cover 

Snow Accumulation and Ablation Model – SNOW-17 
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Precipitation & 
Temperature 

Model Equation 
Model Parameters 

&  
Initial Conditions  

Areal Properties 

• Height of Snow (d) 
• Snow Density (ρsnow) 
• Snow Water Equivalent (SWE) 

1. Form of precipitation, 

2. Accumulation of the snow cover, 

3. Energy exchange at the snow-air interface, 

4. Internal state of the snow cover, 

5. Transmission of water through the snow cover, and 

6. Heat transfer at the soil-snow interface. 

Eric Anderson, 1973 

Snow Accumulation and Ablation Model – SNOW-17 
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Snow Accumulation and Ablation Model – SNOW-17 
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Snow Accumulation and Ablation Model – SNOW-17 
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Parameter Unit Range Description 

 PXTEMP °C -5 - +5 The temperature that separates rain from snow 

 SCF - 0.60 – 1.40 Snowfall correction factor 

 UADJ mm·mb-1 0 – 1  The average wind function 

 NMF mm·°C-1·6 hr-1 0 – 1 Maximum negative melt factor  

 MFMIN mm·°C-1·6 hr-1 0 – 1 Minimum melt factor during non-rain periods 

 MFMAX mm·°C-1·6 hr-1 0 – 1 Maximum melt factor during non-rain periods 

 MBASE °C -5 - +5 Base temperature for snowmelt computations 

 TIPM °C 0 – 1 Antecedent temperature index parameter 

 PLWHC - 0 - 0.4 Percent liquid water holding capacity 

DAYGM mm·day-1 0 - 1 Constant daily amount of melt 

Latdeg ° - Latitude degree 

He m - Elevation 
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Snow Accumulation and Ablation Model – SNOW-17 
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R2 = 0.942 



18/27 
COST ES1404 HARMOSNOW  
DISSEMINATION WORKSHOP 

R2 = 0.917 
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Snow Accumulation and Ablation Model – SNOW-17 
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Snow Accumulation and Ablation Model – SNOW-17 
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R2 = 0.921 
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R2 = 0.678 
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Snow Accumulation and Ablation Model – SNOW-17 
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Snow Accumulation and Ablation Model – SNOW-17 
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R2 = 0.964 
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R2 = 0.908 
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Snow Accumulation and Ablation Model – SNOW-17 
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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. 
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Thank you for your attention 
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