Variability of Total, Black and White Sky Spectral Albedo at the Central Facility

G. Hodges'?, J.J. Michalsky?, and E.G. Dutton?
YUniversity of Colorado, CIRES, Boulder, Colorado 80309

’NOAA, Earth System Research Laboratory, Boulder, Colorado 80305
gary.hodges@noaa.gov

1
0.9 Total Spectral Albedo around SGP 10m Tower 415nm * 500nm 615nm
. . °© 673nm = 870nm + 940nm
0.8 - Daily Values @ Zenith = 60 sromdband -
0.7 : . Green Vegetation Green-> Vegetation | —
1
0.6 | : ;
y i ] | ¢ O
':% | O ., ) _ 1 o
0.5 s ! jwﬁiﬁmﬁ%@w S st w8 T . 0 . ’ ' I e
® gy o* 1 . B @&',_" . ’3‘ % ED%}IH% "iﬁ‘lﬂﬂ oot ® . QFGTEM_F%@ ”_ ® o O et o o | 5
0.4 r o Dm : X oaﬁﬂzﬂa TR & e Gy T ® mm@ﬁﬁ%ﬁwﬁ%u o # T&ﬁ;%‘ i D_m
' o 49 a0 otPeetyy ., P g e N mj,jﬂﬂﬂ \ﬂﬁq}ﬂA ' 9 ﬁjﬁj: & %:0, o) PR . o
j e ’gg;g%;g%‘?f 7S 4 o*? i i - m"""‘ mﬂt’“ 5 P:[H]f[j"’ * “m:l‘ !L‘_El‘jj“" Qlfrf'é
MRS - a0 CE o 0000, oK P e A s e g e Tt e e e e e et e e e 10 * 4 sem m
o - BRI :
t ........................ EpE
=<  Total Spectral Albedo around SGP 60m Tower 415nm * 500nm 615nm :
. . * °© 673nm = 870nm + 940nm
0.8 Daily Values @ Zenith = 60 -
- Broadband -
0.7 .
° i ° o O
0.6 : Green Vegetation — i Green Vegetation —
O 5 Ol_J I;‘ ‘D ’ : ,:l QQ—]*E‘—D—
O 4 ’ .‘ ¢ ,—E Wﬂ@qﬁq"t‘;wm% W“E";@E—l ‘DLE-‘D I;QDE;QH %EE_;ED | : ) Q Rlzl ““" .QEQ %.A “‘OQWQ ’ 6 gﬂ;
T e g ‘ T e : o : SRR ’ '
003 o e o [ &ﬂﬂﬁﬂ%ﬂﬂﬁtfi@( éﬂ oe %o ﬁﬂ:‘:’[ﬂﬂ iﬂﬁﬂﬁi‘ﬁﬂ_‘ Eg;l—‘Q * - m%@m mm . : Larﬂﬂﬁﬁwr C O“,
O 2 - o,”,qooo‘o .00 S Ly *e * - oW . Mw %’;I '_‘E,L},_‘ [;IEIO * m@_’gﬂ mﬂﬁmiq'ﬂ@ v oo o eeegee eteee S
. ) ldﬁlfp ’ “““ pe2 )u ox :‘ @‘p.:’% * ‘o‘.‘voﬂ me v LIRSS 5238 P04 %"E ) vé(fow 00 O * Ei’ *%¢ @ ot oo.o"' "" Q
O 1 B s s %O@O% e CD@)@Oqu' a . %Cioomom Qe m SRR G&b@%@%@j o @OOO ° QQ%O@MW 0
'''''''''''' mpmat u,, mmmE” oS a1 PTLL LS P G e I L s OI'I.C-)C-)'IC.EIID(.) e LLET LD DLl L e .'9."-.""-“ - 'l-.l..I“'l‘-.l'll'.'““'"" L .QC'I')C.b

1/1/2009  2/1/2009 3/1/2009 4/1/2009 5/1/2009 6/1/2009 7/1/2009  8/1/2009 9/1/2009 10/1/2009 11/1/2009 12/1/2009

The above two plots are time series of total spectral albedo as measured 10m Tower. Total, Black Sky and White Sky Spectral Albedo
around the 10m tower (first plot) and the 60m tower (second plot). 0.8
Note that on the 60m tower the instrgment IS mountgd at 25.m. Periods "~ 13 Brown/Dead Vegetation 1c Green Vegetation ;f
(?f generall.y green z?r?d brown vegetation are noted,. with vertical dashed 0.7 20090130 20090604 ¢
lines marking transition points. Broadband albedo is shown for 06
reference. | 870 Tot —940 Tot
0.5 ...... 870 BS ...... 940 BS
We break the total spectral albedo into “black sky” and “white sky” 870 WS — 940 WS —
0.4 ‘
components. 870 Tot —940 Tot
. . . o3 e 870 BS - 940 BS
Black Sky Albedo: The absence of a diffuse component and a function o N . B
of solar zenith angle. b | |
White Sky Albedo: The absence of a direct component and independent < 1b 1d :
of solar zenith angle. 0.20 —415 Tot —500 Tot —615Tot 673 Tot Ef
...... 415 BS 500 BS 615 BS 673 BS é ff
To calculate albedoBS we assume albedoWS is the same under clear and 0.15 A4S WS =500 WS —615WS - 673 WS;?
overcast conditions. An overcast day is coupled with a nearby day that is o
clear. Using the overcast albedo, or albedoWS, albedoBS is calculated 0.10 i
with the equation below. 005 ——
Total T —(Diffuse { e Albedows) 0.00 l l l
Albedoss = — ) ~
(Dlrect eCOS 9) 0 20 40 60 Jenith Angle 20 40 60 30
The panels at right show the total, black and white sky spectral albedo as
a function of solar zenith angle. 60m Tower. Total, Black Sky and White Sky Spectral Albedo
Panels 1a—1d: On 20090130 surface is dead vegetation, while on 0.60 : :
. . 2 Deep Green Vegetation ZC Brown/Green Vegetation
20090604 it is generally green. Notice under green d 50090517 20090604
conditions we see higher values of 870 and 940, and 0.50
lower values in the other channels.
Panels 2a — 2d: These show the characteristics of spectral albedo under 0.40 Pr-
deep green and then browning-up surface conditions. | — |
Around the 60m tower is an active agricultural field. 0.30 A 870 Tot —940 Tot =" 870 Tot —940Tot
""" 87/0BS ---940 BS --870BS ---940 BS
S 870 WS — 940 WS = 870 WS — 940 WS
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Images taken under 60m tower. Courtesy of LBNL/ESD. < 2b
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