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Table 1: Previous snow/ground reflectivity models for predicting reflectivity.

Reflectivity Model

Input Data

Reference

The Thevenard and Haddad simple model

Nsnow,i

N;

Nsnow,i

N;

Pg,i = Pnosnow * (1 - ) + Psnow *

where:

Prosnow — SNow-free reflectivity of ground

Psnow — SNOw reflectivity

Nsnow,i — average number of days with snow in month i
Ni— number of days in month i

® prosnow — SNow-free reflectivity
of ground

® psnow — SNow reflectivity

e Ngowi — average number of
days with snow in month i

e Ni— number of days in month i

(Thevenard &
Haddad, 2006)
follows
(Liu & Jordan,
1963)

The Thevenard and Haddad advanced model

e Assumes real historical record of snow depth is
available;

e If snow depth increases from the previous time step,
reflectivity is set to a high value;

o Reflectivity is then reduced with each passing day;

e Snow melt is determined applying a simple energy
balance at the surface of snow.

When snow is less than 5 cm, the following formula is
applied:

d d
Pg = Pgnosnow * (1 - d_o) *+ Psnow d_o

where:

d — snow depth

do — snow depth 5 cm

psnow — reflectivity calculated for snow depth greater than
5cm

Panosnow — Month dependent reflectivity

e d — snow depth

e do — snow depth 5 cm

® pgnosnow — Month dependent
reflectivity

® psnow — SNOW reflectivity

(Thevenard &
Haddad, 2006)

Other models for winter

p = 0.839 — 0.0473 - n'/?

(Backer, Ruschy,

pmin— converged reflectivity value
n — number of days after snow-fall
K — rate of decrease parameter

o Number of days after snow-fall

where: o Number of days after snow-fall & Wall, 1990)
n — number of days after snow-fall '
n
P = Pmin + (P0) = pin) "€ K
where:
po — reflectivity of snow-fall day (0.85) (Kondo &

Yamazaki, 1990)

p= pt—1—DR-t
where:
pra — reflectivity from preceding day
DR — decay rate
t — days since the last snow-fall

e Maximum temperature
¢ Net solar radiation

e Snow depth

e Starting reflectivity

(Gray & Landine,
1987)

For melting season:

p= 090—-9.21x10"*"T,.. — 0.0042 - SR
where:
Tacc — accumulated daily maximum temperature index (°F)
SR — solar radiation (mW/cm?)

e Temperature
e Solar radiation

(Winther, 1993)

Model for vegetated ground

For vegetated ground:
p=poe”
where:
po — statistical estimate coefficient
z — solar zenith angle (degree)
b — coefficient describing the rate of reflectivity changing

¢ Solar zenith angle
o Surface properties

(Arnfield, 1975)
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