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- excess phase/amplitude data
Introduction / UCAR/CDAAC

At the WEGC we developed an improved (
version of our occultation processing ;
system, OPSv5.6, and performed a | Llb | BendingAngie Retrieval
reprocessing over 2001 to 2016 and beyond [ e e
from data of several RO missions, including U ~
CHAM P, SAC-C, G RACE, C/NOFS, / bending angle profiles
FORMOSAT-3/COSMIC, and METOP-A/B. The
data record provides a varying number of | _ |
retrieved high-quality profiles per day, o Farameternetreva
starting from about 100 to 150 profiles in * ‘
the CHAMP-only era, reaching up to 3000 " refi/dy pres/dry temp. profiles
profiles in the COSMIC era, then decreasing ( P T L5 Fe e
again to about 1500 profiles per day in _Speciic Humidlly Remreve

[ Statistical Optimization of
2016 I—2b | Temp. and Spec. Hum.

Raw Quality Control (QC)

Raw QC - Geometric Optics (GO) + Wave Optics (WO):
- straight-line-tangent-point (SLTA) range:
65 km < SLTA-range < 20 km
- 10 ray average at 20 km, 45 km, and 65 km ->
rejected if difference between average and phases are too large
WO only QC:
cut off data at bottom of measurement if:
- amplitude of Coarse/acquisition code (CA)-signal
Is lower than 10 % of max ampl.
- smoothed GO bending angle (BA) (3 points) exceeds 0.05 rad
- smoothed impact parameter (3 points) below 0 m
- SLTA < -250 km
GO only - BA based QC:
cut off ata below 15 km impact height if gradient is too large.
comparison to MSIS-90 climatology; reject measurement if:
- BA < 0 rad below 50 km
- bias relative to MSIS-90 > 10 rad

- std. dev. relative to MSIS-90 > 5*10 rad

Doppler Shift Retrieval

Initialization

c—ﬁ—\

Refractivity Retrieval

Derivation of Further

In Flgure 1 the baS|C StepS Of the OPSV56 g | Thermodynamic Variabiables
retrleval prOceSS|ng SyStem are OUt“ned. / pres./temp./hum. profiles

Figure 1: Basic retrieval steps.
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LeVEI 1b Proce55|ng . Jan. 2006 OPSV5.6 vs. SABER GATS 02.05; 2002 - 2016; Global
- combined GO/WO retrieval [ et DL
- WO retrieval using (CT)-2 method (c.f. Gorbunov and Lauritsen 2004!) - 0 -
- combination of GO and WO BA's using a Gaussian transition with 2o T ik il
transition width of 4.5 km and variable center height (7 km - 13 km)
- ionospheric correction: linear combination of BAs; extrapolation of ) :
the correction with constant L1 - L2 BA below 15 km ’ o, 0
- statistical optimization of the BAs above 30 km . s g
using a short-term forecast of ECMWF e
- as measurement error the std. dev. compared to the MSIS-90 o) jn 2014
climatology IS used [mo : Zﬁ
- the background error is set to 15 % of the modeled BA : 0 2 o
Figure 2a+b show the retrieval-to-apriori-error ratio (RAER) for £ o0 120003
Jan. 2006 (CHAMP only) and Jan. 2014 (METOP A/B and COSMIC oo
dominated) to illustrate the increasing height where the ) Jeooo €
measurements are dominating. w0 0 ° f2000 *
Figure 3 shows the comparison of the OPSv5.6 temperatures compared I , B
to temperatures from the SABER instrument for the whole data record to _ = ' ° e = Figure 3: Mean sys. diff., std.dev. and number of
illustrate the changing impact of the ECMWF background over time. T 7 (bottom paaaly - 2000 (top panel) anc measurements for a OPSv5.6 vs. SABER validation.
Level 2a+b Processing a 2o 2) jan. 2014
Dry Parameter Retrieval: . : ' “ '
- Upper boundary condition for Abel Integral is based on an i . 0 3
exponential fit of the topmost 10 km 2 N 2" "
- Blackman filtering of refractivity g °| s ° T g
- hydrostatic mtea;(ral for dry pressure is initialized with background < 2
pressure at 120 4 F :
- dry temperature is calculated using the two term Smith-Weintraub 2 I : I
formula (K1 = 0.776 K/Pa; K2 = 3730 K*/Pa) S0 0 4o o o ;o w0 s S T N e
Physical Parameter Retrieval: b) Jul. 2014 b) Jul. 2014
- above 16 km: calculation of physical temp. and pres. using a first Wl T T T T T T I
order approximation for the ratio between pres. and dry pres. ’ i -
- below 14 km: o - i g
*retrieval of T and p using a fixed background q < of . 0 2
*retrieval of g and p using a fixed background T £
* stat. opt. of T and g from previous step with T and g from ECMWF ;
short-term forecast fields; background errors from ROPP and z I I
measurement errors obtained from Scherllin-Pirscher et al. 20112 L :

B between 14 km and 16 km SanSO|da| tran5|t|0n Figure 4: TemperatLLJa:‘lte eREAR for Jan. 2014 (top panel) Figure 5: Spec.humL.atkI;EAR for Jan. 2014 (top panel)
and July 2014 (bottom panel). and July 2014 (bottom panel).

Verification with External Datasets and ECMWF

OPSv5.6 vs. ECMWEF analysis; 2001 - 2016; Global OPSv5.6 vs. ECMWEF analysis; 2001 - 2016; Global OPSv5.6 vs. ECMWEF analysis; 2001 - 2016; Global OPSv5.6 vs. ECMWEF analysis; 2001 - 2016; Global OPSv5.6 vs. ERA-I radiosondes; 2001 - 2016; Global
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Figure 6: Mean sys.diff., std.dev. and Figure 7: Mean sys.diff., std.dev. and Figure 8: Mean sys.diff., std.dev. and Figure 9: Mean sys.diff., std.dev. and Figure 10: Mean sys.dlff., std.dev. and number
number of measurements for number of measurements for number of measurements for number of measurements for of measurements for temperature between
dry temperature between OPSv5.6 and dry pressure between OPSv5.6 and physical temperature between OPSv5.6 specific humidity between OPSv5.6 and OPSv5.6 and collocated Vaisala radiosonde
operational ECMWEF analysis data. operational ECMWF analysis data. and operational ECMWF analysis data. operational ECMWF analysis data. meas. from the ERA-Interim archive (ECMWF).
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