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Abstract: We discuss the effect of the uncertainties of UV surface albedo
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on spaceborne tropospheric ozone measurements over China by comparing the

radiance changes (weighting functions) of ozone and surface albedo in the Huggins band. We utilized a radiative transfer model, SCIATRAN, to simulate the
atmospheric radiance observed from space, assuming realistic scenarios including ozone, which is simulated by a chemical transport model, and the surface

albedo, which is taken from OMI measurements at the wavelength of 328 n

m, in two regions of China, the Central East China (CEC, 110-123E, 30-40N) and the

East China Sea (ECS, 125-129.5E, 29-33N). Results show that the uncertainty of the UV surface albedo expected from the OMI measurements is about 20-40% for
the CEC and about 10% for the ECS, respectively. Based on the uncertainties of the surface albedo, we estimated the effect of the UV surface albedo on the
tropospheric ozone measurements by using weighting functions (Jacobians) of ozone and surface albedo.

1. Ozone and albedo scenario input to RTM, SCIATRAN
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The 20 typical profiles for summer (June) and winter (December) taken Example of the horizontal distribution of the surface albedo derived

from the calculation of a 3D CTM [Takigawa et al. 2009].
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from the OMI measurements for January over CEC and ECS .

2. Comparison between albedo and ozone variability

i & s, Al,one : change of atmospheric radiance against ozone change
02— -4l .4 : change of atmospheric radiance against albedo change
03 —— 2 HFE . g
0.08 004 04 - (Those amounts are equivalent to weighting function or Jacobians.)
nhi—= =0 4
0.06 0.06 0 ' X S ) i
07 ——
08 -
0.04 0.04 09 -
10—=— 08+ 0.8
0.02 0.02 H = F 2
0 0 é o6 | g 06
350 400 450 500 350 400 450 500 2 2
Wavelength [nm] Wavelength [nm] % 04 i % 4
; e | g o
Monthly wavelength dependence of the surface albedo derived 55 ‘ £
o
from the OMI measurements over CEC and ECS. 62 i i
Spatial variability of albedo 2 4 BL =N .
290 300 310 320 330 340 350 360 Dot 00 30 3 30 30 30 360
01 Wavelength [nm] Wavelength [nm]
T=1.0
5% 0.08 I g ——
'E_E A, ——  Why does A1, have a maximum around the
T8 poe At ——  wavelength of 305nm?
= 08
2 = A —
a = am,
og o004 = Mg, Photon which can penetrate
2 o6} el
Goabi L ; i R TR N IR TR . g —
‘ 2 o | 2
i 2 B4 B B % B OB W O BE s ;
Month ;» 04 Al ] i) — 5
z O3 M) —— 3
50 r T T T T T T T T T T T 5 A gyl 3 ) —— g
“5% wl ] 02 Al UK} &
e lf :1__1.4.mm|
o= Y
= 30 J /\ i / I =
T = R T v = S 3asam Wavelength
EE B = s —\\' Yoo 300 310 320 390 360 350 360
£3 Wavelength [nm]
5 BT i TN e R wavelength range, Al .., is smaller than Al,..., and at a
" " : . : . . L " I . longer wavelength Al exceeds Al

Monthly averages and spatial variability (shown by error bars) of the
surface albedo derived from the OMI measurements over CEC and
ECS (top) and the relative values of the spatial variability (bottom).
We assume that the albedo uncertainties have the same magnitude
as the spatial variability shown above.
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For larger AOD of aerosols, Al of both ozone and albedo decreases and

the wavelengths where Al .4, and Al cross become longer, which
means less effect of Al .4, 0N Al
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