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Tomography: structure
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Tomography: observations (1)
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Tomography: single observation (2)

Observations
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Tomography: multiple observations (3)
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Tomography: problem ill-posedness

EXAMPLE POLAND

120 ZTD h ~600 SWDs ,
Number cs)fel:/r?lg/wov(\)/lrjl; (10x12x10§ = SWD = A-N,
L0 el [600x1] =[600x1200]-[1200x600]

A matrix is sparse

SWDs are correlated
Solve the system:

N, = (ATA)ATSWD
Add weights (P) and constraints (B)
N, =(A"-P-A+B"-B)*A"-P-SWD
Use pseudo inverse not unique but optimal (SVD)

N, =(A"-P-A+B"-B)"A”-P-SWD

Select best singular values with (TSVD)
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Tomography: constraints(1)
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Tomography: pseudo observations and outer (1)
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Tomography implementations:

SWD A
Nuwaprioir|| = |[Aapriori]| - Nu (Rohm et
0 W al., 2014)
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Tomography retrieval quality

Robust Kalman Filter
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Tomography: practical considerations
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* The tomography is a technique to convert ANY 1D observations
to 3D structure

* GNSS tomography is based on: 1) the Slant Troposphere
observations, 2) division of the troposphere into number of
voxels and 3)know link between troposphere conditions and
signal propagation

* GNSS tomography implementation for troposphere studies
should resolve ill-posedness of the observation system

* The quality of retrieval depends on the interstation distance,
terrain undulation, available independent observations.

* There is potential to use it in both Nowcasting and NWP and
we are very keen to work with you on those applications
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