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The solar spectrum

Direct downward
Diffuse downward
Oslo
1000 | day of year 001

— 0.000 kg/m2_cloud water
E 0.000 cloud_ fraction
8}

E

=

E

ik}

(%)

c

8

B

= 500 b .
@

G

[}

=1

w

. T -_H_‘W;(_j'_;,p;l'r‘-ﬁn,/rﬁlﬁl ""’T- -“_h . S — | -

500 1000 1500

Wavelength [nm]

2500




No clou

Spectral irradiance [mW m? nm'l]

1000

900

800

700

600

500

400

300

200

100

ds. albe;do = 0.2

N

|
! ..fr"'ll i JII‘P

Direct dowlnward
Diffuse downward

500 1000 1500 2000
Wavelength [nm]

3000




1200 . I T . . T
Direct downward
Diffuse downward
:q’-'
1000 - e .
;I 1

o L
E ! i !

800 i y
Ll Y [
E i ,
g | \'.!" )
En i IA
& 600 d X 1
@ i b
g i i1
E iy i
® i
= 400 | i ; |
o ki ] Ly o™
=1 ai
] i : \

200 | i [ W A

Mmm "
0 /M | ! *.I"fl‘ 1"“.';.J""'__h'"‘n,. T r—— ol ; ]
0 500 1000 1500 2000 2500 3000

Wavelength [nm]




100 o/ m2 Clloudwatler load

Direct downward
Diffuse downward
600 - # 5

H

"

|
— i |y
" = | 1H =
e 500 o i
[ il "
L ::i Ill N
E | g
g B l =l
.E. 400 i
i) Bl
2 A
= H
0
" 300 - N .
= i
ﬁ {
o ., ;
& 200 - ! " .

100 R A ]
D 1 1 -'I l 1 1
0 500 1000 1500 2000 2500 3000

Wavelength [nm]




1 L{g/ m2 cloud water load

Spectral irradiance [mW m? nrr'l']]

100

80

60

40

20

Wavelength [nm]

Direct downward
Diffuse downwand
o
[4]
Hf T
i |
15
i :
W ol
b A
1 ; 1 1 1 1
500 1000 1500 2000 2500

3000




NWP radiation variables

* Broadband solar at the surface and top of atmosphere

* Spectral Band data (2-3)
* UV
* visible (VIS)
* solar infrared (NIR)

* Spectrally derived products
* UV index
* Photosynthetic available radiation (PAR)




Efficiency of DNA mutation
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Wind .turbine coating spectra,
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+ spectral properties of snow
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variable water vapour load
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Cumulative water vapour loads
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Snow albedo computation - 1-layer scheme
For no melt conditions (corrected from le Moigne 2018 Eq. 4.156):

Nt Pt
as(t) = as(t — At) — Tg— + —
T Wern

(ﬂs,min Sag < ﬂ-’s,mm{)
—1
7o = 0.008 da}? s g min = 0.50, Qs max — 0.85
‘Vm‘ﬂ, = 10 kg mg, T = 86400 S/ da}r

(ﬂs,max - '-'1’3,111111)1 (3)

For melt conditions:

At
'f:'-’s(t) = [ﬂ’%‘(t == ‘&t) = ﬂs,min] exp(Tf?) + Qg min T
PaAd
Hf (ﬂfﬂs max '-'Is,min)a (4)
crn

(ﬂs,nun S 'ﬂ’s,nmx)

T = 024 day_l

For glaciers ag i, = 0.8.




Snow albedo computation - multi-layer schemes

Spectral band Albedo o | Absorption coefficient g (m 1)
max(0.6, oy — Acyge)
0.3-0.8 pm where: @; = min (0.92,0.96 — 1.58, /dopy max (40, 0.00192p//dopt)
and: Aayge =min (1., max (=,0.5)) x 025
0.8-1.5 pm | max(0.3,0.9— 154, /dop0) | max (100,0.01098p/ /dom)
1528 ym kb i M +ac

e

Table 1: Temporal evolution of snow albedo and absorption coefficient # (Vionnet et al. 2012).
Pepp = 870 hPa. Spectral band weights: 71%, 21% & 8%. MEB: 48% & 52%

Differences in the actual model:

-Pn-l. max — L= 1er ﬁl.!’}---?.ﬁylu = 400 111“1 — 2000 m~ l}

age, coef .., = 60 day™! — 900 dav™, a, in.glacier — 0.8 (in Crocus)




MEB albedo spectrum difference QM CSda

Offline SURFEX runs
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Crocus experiment for Polish stations
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* Test and
plots by
Gabriel
Stachura
(IMGW)

* Stations:
Zakopane,
Kaspowy
Wierch,
Lesko and
Katowi
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