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X=Xx_ +A(x, -x, )+Gn (4)

If the reasonable assumption is used that measurement errors are uncorrel: 1l,ul between . "
the two targets. then A=S(K, K, +K, K,). S=(K, K, +K, K, + A)™, and _' - i _
G=S(K, +K.). MODIS images show cloud-free

Equations (1) and (2) can be used to substitute in for K, K x,__ and K, K.x_ | B o land scenes from Cal |f0rn|athrough
respectively. Some of the terms cancel, and the joint retrieval can be written: A Xy Canadafor this day

pressure (hl*a)

= [Lgg + K, (x,, —X,),1
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' g e + KX, = X,)]. With these initial conditions, the

] _ | LEFT Simulated results %
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the true state. Consider two state vectors. X, and x,, which represent TES and OMI ; = : ::Z'\IABINED :SZ'\IABINED : combined retrieval (red) ' UG
retrievals, respectively: v : Compared to the sonde. OMI and TES results are shown for M ay 3, 2006. The
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If these results are combined LJ.H'iFEg__T simple averaging and have identical averaging M ay 3, 2006 Auranadir ground (Worden et al o 2007)
kernels, then the averaged result s: | track passes near the Trinidad Head o I T
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In this case, the precision improves by | ‘2 . however because the averaging kernel in ' aEllzole C()-rI:Obor_atlve e (nOt U;?']wdu e e e The combined retrieval, us ng
equation (3) has not improved over equation (1) or (2), the sensitivity to the true state, Currently uti IIZEd)' OMI 0,81 to .82 , Equation 6 with additional terms
e o, s il ol vl e, e e oy S T e I dided to account for OMI/TES
) | ] - o o biases. Results do not compare
well to the sonde in the lower and
mid tropsphere; as shown in
Worden et al. (2007), the spatial-
temporal distance between sondes
and satellite measurements
. | sometimesresultsin poor
t=x,+88, (% ~x,)+SS, (X, - x,) (5) ()| S 0 sty " matchups indicating more
Similarly, a linear update can be done from the combined residuals. For this, the “initial : coincidences needed.
guess” must be consistent between the two results. It x, 15 set to the average of the two CHARACTERIZATION CONCLUSIONS
results; then the fitted radiances can be modified to correspond tox,, and stacked to I " | = Optl mal Iy combined OMI & TES ozone resultsin increased
|l m' ‘ll l | TESCO shows elevated CO In the sensitivity and resolution including at the boundary layer
mid trop at 20-30N, and also 40- > In the troposphere, combined retrievals have 3.7 degrees of
SoN. freedom, a significant increase over 2.0 and 2.7 for OMI and
x=x_+G(L, —L;)+A(x,,6 —Xx,) T TES, respectlvely
» Biases between OMI and TES retrievals need to be carefully
characterized and corrected before optimally combining

In theory, either Eq. (5) or Eq. (6) will work: in practice Eq. (6) can be more stable,




