Net radiation (NR)

The sum of the direct (/) and
scattered (/) solar radiation coming on
the horizontal surface is called

NET RADIATION FLUX
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Tepresents the optical depth of the atmosphere for the total
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radiation flux.

denotes optical depth for homogeneous
radiation flux A =0,55u

€ is a coefficient depending on the Sun altitude.
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Normal values of the NR

These values greatly depends on the sun altitude (h.) and
atmospheric transparency (we’ll denote it be the letter “c”).

C=0,27 corresponds to the highest transparency; ¢c=0,91 — to the

lowest one. REW
N /m2
ho
c 7 15 30 45 60 75 90

0,91 0,05 0,15 0,38 0,61 0,80 0,90 0,95
0,67 0,06 0,18 0,41 0,66 0,84 0,95 0,98
0,54 0,07 0,20 0,44 0,52 0,87 0,98 1,03
0,43 0,08 0,22 0,48 0,56 0,91 1,02 1,07
0,34 0,08 0,22 0,50 0,59 0,96 1,06 1,11
0,27 0,10 0,24 0,54 0,62 0,99 1,10 1,14




NR flux depends also on latitude.

AQo Within the same latitudinal zone
NRF can vary significantly. Global
amplitude=215 w/m?.
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Cloudiness impact on net radiation can be described with
following formulas:

0=0,(1-fm) o  Q=0[l-(a+bn)]

Qo is the net radiation flux in cloudless atmosphere,
N is cloud amount in decimal fractions,

“f’, “a”, "b” are empirical coefficients. b~ 0938

\ These coefficients depend on latitudes and type
of underlying surface (land or sea).

For the land surface the coefficients are presented in the
table on the page 1 of the Lecture Note #5.



Transmission function for sea surface

p= =0,8—0,7-exp(—a,-x) x=(Ll-n)d

a,=1-011/e 0"

N is cloud amount in decimal fractions, € is water vapor partial
pressure in hPa, d is deficit of the water vapor pressure in hPa.

Q2 is net radiation at the ground surface, Q° is the solar
radiation flux at the top of the atmosphere.

n,+n, n: is amount of the total cloudiness, ni is low
n= ) cloudiness amount.

In case of no information on humidity |P = O, _ 0,8—0,6n

0",




The net radiation determines
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temperature rises, falls, or
remains the same:
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