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Abstract--- Hydrology is a science which deals with the 

fluid and solid state and types of precipitation that occurs 

on the earth surface. The basic aim of this paper is to focus 

on the calculations for snow hydrology that can be helpful 

for the basic fundamental calculation for snow hydrology 

starting form precipitation, snow fall measurement and 

then snow melt calculations. 
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I. INTRODUCTION 

Hydrology is a science which deals with the Water. In other 

words we can state to study water one needs to study 

hydrology. It is dealing with Atmospheric, surface and 

ground water. 

Hydrology covers generation of clear water, 

distribution of it with the help of Precipitation. As well as it 

covers circulation of water through rivers, streams, etc… 

“Hydrology is the science that deals with the 

depletion and replenishment of our water resource”. With 

the help of hydrology we can study and can design hydraulic 

structures. Like, Dam (Earthen, Gravity), Spillway, Syphon, 

Aqueduct, Canal, etc.  

II. HYDROLOGICAL CYCLE 

 Introduction: As per my point of view a hydrological A.

cycle is the water cleaning cycle. Running naturally in 

nature by nature and for the nature. 

The stages of hydrological cycle are as follows. 

Evaporation, Condensation, Precipitation. 

1) Evaporation: we are having 97%  of the water is saline 

water in seas and ocens. As well as ocen and seas are largest 

covering area on the surface of the earth. The sun evaporates 

the water from surface of sea and ocens, and that vapour 

goes up in the clouds and formation of clouds starts in the 

air. 

2) Condesation: when the evaporated vapour reaches to 

high altitude it starts to condense, this  leads to formation of 

clouds with condensed vapour. 

3) Precipitation: condensed clouds flowes in air and it got 

brust at a higher altitude leads to precipitation in various 

forms like snow, rain, hail, drizzle etc. 

III. PRECIPITATION 

Precipation means falling of clearer water in various forms 

in various ways on the surface of the earth.  

 Types of precipitation are as follows. 

 Convective: This type of precipiation is in the form of A.

local whirling thunder storms and is typical of the tropics. 

The air close to the warm earth gets heated and rises due to 

its low density, cools adiabatically to form a cauliflower 

shaped cloud, which finally bursts into a thunder storm. 

 

 Cyclonic: This type of precipitation is due to lifting of B.

moist air converging into a low pressure belt, i.e.,due to 

pressure differences created by the unequal heating of the 

earth’s surface. Here the winds blow spirally inward 

counterclockwise in the northern hemisphere and clockwise 

in the southern hemisphere. 

 Orographic: The mechanical lifting of moist air over C.

mountain barriers, causes heavy precipitation on the 

windward side. For example Cherrapunji in the Himalayan 

range and Agumbe in the western Ghats of south India get 

very heavy orographic precipitation of 1250 cm and 900 cm 

(average annual rainfall), respectively. 

 Common Forms of Precipitation are as follows. 

1) Drizzle:  A light steady rain in fine drops (0.5 mm) and 

intensity <1 mm/hr 

2) Rain: The condensed water vapour of the atmosphere 

falling in drops (>0.5 mm, maximum size—6 mm) from the 

clouds. 

3) Glaze: freezing of drizzle or rain when they come in 

contact with cold objects. 

4) Sleet: frozen rain drops while falling through air at 

subfreezing temperature. 

5) Snow: ice crystals resulting from sublimation (i.e.,water 

vapour condenses to ice). 

6) Snowflakes: ice crystals fused together. 

7) Hail:  small lumps of ice (>5 mm in diameter) formed 

by alternate freezing and melting, when they are carried up 

and down in highly turbulent air currents. 

8) Dew: moisture condensed from the atmosphere in small 

drops upon cool surfaces. 

9) Frost:  a feathery deposit of ice formed on the ground or 

on the surface of exposed objects by dew or water vapor that 

has frozen. 

10) Fog: a thin cloud of varying size formed at the surface 

of the earth by condensation of atmospheric vapor 

(interfering with visibility). 

11) Mist: a very thin fog. 

IV. RAIN AND SNOW 

Rain and snow are the most effective forms of precipitation. 

In the world we are having water in following forms. 

 Oceans: 97.24 %  

 Polar Ice: 2.15%  

 Groundwater: 0.61%  

   Lakes: 0.17%  

 Soil moisture: 0.005%  

 Atmosphere: 0.0001%  

 Rivers: 0.00001% 

 Rain: precipitate in form of water droplet of 0.5 to 4.0 A.

mm and generate direct run off. 

 Snow: falls in solid form, snowflakes of 0.04 – 0.5 mm B.

diameter and 8 to 50mm and start to set. It does not generate 

direct run off, it stores water in solid form. 
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V. SNOW HYDROLOGY 

 Field studying precipitation, compaction and melting of 

snow and its various forms is so called snow hydrology. 

 Snow hydrology is a part of the hydrology. 

 Snow is 2
nd

 important part of precipitation after rainfall. 

Occurs at higher altitudes 

and in winter season. 

 In India upper regions of, Himalayan rivers like Ganga, 

Bhramaputra, Yamuna etc. During  December to 

January. 

 Snow fall is responsible for delayed supply of water in 

rivers. 

 Snow falls and accumulate over river valley and basin. 

during winter months. 

 It does not give any direct stream flow. 

VI. IMPORTANCE OF STUDYING SNOW HYDROLOGY 

 In summer season when temperature rises it start 

melting and leads to runoff. 

 Snow falls in very light snow flakes. Density 

0.004.Snow layer deposited over the ground layer by 

layer leads to increase in density. 

 Freshly fallen snow in 24hrs generally having density of 

0.1. kg/m
3
 

 While in heavy snow fall leads to 0.4 to 0.6 densities. 

 Snow layer deposited over the valley becomes quite 

high depth, more than 60m to 70m and start begin to  

move so called Glacier. May have density 0.9. 

 In August 1959 a Glacier burst in Karokorum in 

Kashmir. 

 Caused flood rise in 30m at a distance of more than 

40km form the point of outburst. 

 This kind of Glacier floods may causes loss of many 

lives. 

VII. SNOW STUDY 

Snow fall measurement. 

 Daily measurement of snow fall. 

 Seasonal snow fall survey/measurement. 

 Snow Gauging. 

 Open platform method 

 Shield Snow gauge vessel. 

 

VIII. SNOW MAPPING 

 Radioactive snow gauges.  

 Radar and satellite observation. 

IX. SNOWMELT 

 Empirical Formulae for snow melt 

 : U.S. Army corps of engineers Equations: A.

                  A. For open sites. 

                M24 = 0.03(9Tm + 40); 

                M24 = 0.02(Tmax + 25) 

M24 = daily spring time snowmelt in Cm. 

Tm = mean daily temperature in °c 

Tmax = maximum daily temperature in °c  

 For forested sites:       B.

                        M24 = 0.025(9Tm); 

                   M24 = 0.02(9Tmax-50) 

 

B. Light’s Equation. 

                                                             

  
   

 

      (
 

  
)     (

 

  
)
[ (      

    )
   

 
]                  

M = snow melt in cm/ sec. 

Ko = von Karman’s coeff. 

     = 0.38 to 0.40 

ρ   = Density of air 

Z0  = 0.25 Roughness parameter. 

V  = Wind velocity at anemometer level 

a   = level at which wind velocity is measured 

        in millibar(mb). 

T  = Temperature of air. 

b  = level at which temperature and vapor 

       pressure of air are measured. 

p  = Atmospheric pressure in mb. 

Cp= 0.24 Sp. Heat of air at constant pressure 

 Individual snowmelt Equation 

A. Snowmelt by Convection. 

           M6 = KVT 

M6= Depth of water form snowmelt in  

        6hr period, due to heat of 

        convection. 

V= Wind velocity km/h. 

T= Air temperature 

K= A constant usually varies between 

      0.003 to 0.006 it equals to 0.005  

      corresponding to data temperature at  

      1.25m and wind at 4.5m height  

      respectively.  

B. Snowmelt by Condensation. 

           M6 = K V (e – 6.11) 

M6   = Depth of water form snowmelt in  

         6hr period, due to heat of 

         convection. 

V    = Wind velocity km/h. 

e     = Vapour pressure of air in millibar 

         (mb) 

6.11= Numerical value at saturation  

          vapour pressure in mb over ice at 0  

         degree temperature. 

K= A constant usually varies between 

      0.003 to 0.006 it equals to 0.005  

      corresponding to data temperature at  

      1.25m and wind at 4.5m height  

      respectively.  

C. Snowmelt by radiation. ( Wilson’s Equation)  

            M12 = M0 (1 – 0.75m ) 

 

M12 = Snow melt in 12 hr on a cloudy 

          day. (Noon to mid night or 

          midnight to noon) 
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M0 = Snowmelt occurring in half day in  

         clear weather 

m = Degree of cloudiness, which is 0 for 

       clear whether, and 1 for complete 

       overcast. 

X. FUTURE PROJECTION 

 Snow study leads to expand the knowledge in 

Hydrology. 

 We can utilize approx.  2.15 % of the earth’s water 

available in forms of ice. 

 We can measure present and predict the future snow 

conditions. 
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