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Figure S1. Regional boxes used for principal component analyses (PCA).
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(a) SCIAMACHY biases over ocean (black with diamonds: before bias adjustment; red with triangles: after
adjustment) for solar line retrievals for July 15 (left) and July 31 (right) 2007. Symbols denote mean bias
and error bars are the standard devations. Bins 1 and 2 refer to latitude bins between 0-90N and 0-90S,

respectively.
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(b) Similar to (a) but for SCTAMACHY O3 band retrievals.
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(c) Similar to (b) but for GOME-2. Bins 1-3 refer to latitude bins between 40-90N (bin 1), 40S-40N (bin
2), and 40S-90S (bin 3).

Figure S2. SCIAMACHY (upper two panels) and GOME-2 (lower panel) biases over ocean as a function of latitude before (black) and after
(red) zero-level adjustment for July 15 (left) and July 31 (right) 2007.
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(a) SCIAMACHY solar line retrieval biases over ocean (black with diamonds: before bias adjustment;
red with triangles: after adjustment) for latitude bin 1 (0-90N) for July 15 (left) and July 31 (right) 2007.
Symbols denote mean biases and error bars are the standard deviations.
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(b) Similar to (a) but for latitude bin 2 (0-90S).

Figure S3. SCIAMACHY solar line retrieval biases over ocean as a function of solar zenith angle before (black) and after (red) zero-level
adjustment for July 15 (left) and July 31 (right) 2007 and two latitude bins (top and bottom).
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(a) SCTAMACHY O3 band retrieval biases over ocean (black with diamonds: before bias adjustment; red
with triangles: after adjustment) for latitude bin 1 (0-90N) for July 15 (left) and July 31 (right) 2007.
Symbols denote mean biases and error bars are the standard deviations.
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(b) Similar to (a) but for latitude bin 2 (0-90S).
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Figure S4. SCTAMACHY O band retrieval biases over ocean as a function of solar zenith angle before (black) and after (red) zero-level
adjustment for July 15 (left) and July 31 (right) 2007 and two latitude bins (top and bottom).
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(a) GOME-2 Og band retrieval biases over ocean (black with diamonds: before bias adjustment; red with
triangles: after adjustment) for latitude bin 1 (40N-90N) for July 15 (left) and July 31 (right) 2007. Symbols
denote mean biases and error bars are the standard deviations.
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(b) Similar to (a) but for latitude bin 2 (40S-40N).

Figure S5. GOME-2 biases over ocean as a function of solar zenith angle (SZA) before (black) and after (red) zero-level adjustment for July
15 (left) and July 31 (right) 2007 and two latitude bins (top and bottom). The third latitude bin for GOME-2 is not shown because it contains
only high SZAs.
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(a) SCTAMACHY solar line retrieval biases over ocean (black with diamonds: before bias adjustment; red
with triangles: after adjustment) for latitude bin 1 (40N-90N) for July 15 (left) and July 31 (right) 2007.
Symbols denote mean biases and error bars are the standard deviations.
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(b) Similar to (a) but for latitude bin 2 (40S-40N).

Figure S6. SCIAMACHY solar line retrieval biases over ocean as a function of radiance (normalized, arbitrary units) before (black) and
after (red) zero-level adjustment for July 15 (left) and July 31 (right) 2007 and two latitude bins (top and bottom).
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(a) SCTAMACHY O3 band retrieval biases over ocean (black with diamonds: before bias adjustment; red
with triangles: after adjustment) for latitude bin 1 (40N-90N) for July 15 (left) and July 31 (right) 2007.
Symbols denote mean biases and error bars are the standard deviations.
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(b) Similar to (a) but for latitude bin 2 (40S-40N).

Figure S7. SCIAMACHY Ox band retrieval biases over ocean as a function of radiance (normalized, arbitrary units) before (black) and after
(red) zero-level adjustment for July 15 (left) and July 31 (right) 2007 and two latitude bins (top and bottom).
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(a) GOME-2 Og band retrieval biases over ocean (black with diamonds: before bias adjustment; red with
triangles: after adjustment) for latitude bin 1 (40N-90N) for July 15 (left) and July 31 (right) 2007. Symbols
denote mean biases and error bars are the standard deviations.
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(b) Similar to (a) but for latitude bin 2 (40S-40N).
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(c) Similar to (b) but for latitude bin 3 (40S-90S).

Figure S8. GOME-2 O band retrieval biases over ocean as a function of radiance (normalized, arbitrary units) before (black) and after (red)
zero-level adjustment for July 15 (left) and July 31 (right) 2007 and three latitude bins (top, middle, and bottom).



sy

= — = —
o o o o o o o o o o o o o o o o o o
o 2N W B O O N © o 2N W A O o N ©

= N A D o N © o = N A O o N © o

&:
;

0Lo
20°0)
S1°0
82°0)
0v°0)
25°0)
S9°0)
LL°0|
06°0

=
i
el

.

0L0
20°0
S0
82°0)
00
25°0)
S9°0
LL°0)
06°0

(c) Similar to (b) but using GOME-2.

Figure S9. Global composites of red SIF from SCIAMACHY and GOME-2 binned in 1° cell boxes with zero-level adjustment for July (left)
and December (right) 2007.



(c) GOME-2 full band ocean FLH retrieval (no correction).

Figure S10. Monthly mean fluorescence from different retrievals with and without corrections as noted in mW/m?/sr/nm for May 2007
gridded to spatial resolutions of 0.5° in (c) and 1° resolution in (a) and (b).
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