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The Problem with Closed-Loop Tracking

Z004-05-10-11:40sacc_gps40 (3.97 M, 170 E)
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Tracking GPS Occultation Signal
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Frequency model offset
causes amplitude
reduction & cycle slips.
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OL Options

* Narrowband Digital Recording (BlackJack)
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Predicting Atmospheric Doppler
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Measured - Model [Hz]
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How Good is the Doppler Model?
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Predicting Atmospheric Range (Delay)

(needed for rising occultations)

GL-D=S+C
S=B +B,-D
C = data fitting
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atm. model range (km)
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How Good is the Range Model?
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Depth Penetration (OL): COSMIC

EEREEEN
HNENEE
REN

7 I I B
[ [ )

-90
-180 160 140 120 100 —80 —60 —40 —20 0 20 40 60 80 100 120 140 160 180

September 17, 2007

OPAC-3, Graz 12



Setting vs. Rising (Over Ocean)

B setting
B rising
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Summary & Discussion

« OL tracking on COSMIC and SAC-C allows RO observations
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Water Vapor Profile Retrievals

“Traditional” approach [Kursinski et al., 1995]:

Assume T from global weather analyses and solve P, P, iteratively

= 1D Var [Healy and Eyre, 2000]

» Direct (non-iterative) retrieval assuming both T, P from the analyses
[Heise et al., 2006]
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Uncertainty in Water Vapor

Kursinski and Hajj [2000]
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Uncertainty in LT Refractivity

Extensive theoretical analysis by Kursinski et al. [1997] (Too

on top of PBL)

» Instrument errors (cycle slips, noise): not a big contributor for
OL?
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Ducting Bias
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Ducting Bias
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tangent height
above duct
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Duct frequency based on high-resolution radiosondes

cluster1 cluster2 cluster3

0 0L 0 S
0123456789101112 0123456789101112 01234567809101112

80 ——
70
60
50
40
30
20
10— <

Latitude (deg)

cluster 1

O/ x Y : : : cluster 2
: R ‘ ' : cluster 3

_ i i
120 140 160 180 200 220 240 260
Longitude (deg)

September 17, 2007 OPAC-3, Graz



Refractivity biases
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September 17, 2007

Estimate of Refractivity Uncertainty (Tropics)
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Estimate of Water Vapor Uncertainty (Tropics)
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Comparison with Analyses (Tropics)

COSMIC + SAC-C Setting, SEP 2006
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Zonal Mean: Humidity Bias

COSMIC + SAC-C, SEPT-OCT 2006
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Comparison with IGRA/RAOB (Tropics)

GPSRO/IGRA
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Examples
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Summary & Discussion

 Theoretical error estimates by Kursinski et al. [1997] were
improved by including refractivity errors due to ducting.
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