Improving Jason-2 ¢ values

(& the implications for rain-flagging)
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1) MLE-4 cross-talk

2) Improvements to i) Wind profiles
ii) J1-J2 comparisons
iii) Rain-flagging
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MLE: Maximum Likelihood Estimator (4 parameters to be estimated)


) Rain-flagging: A reprise

Historical example using TOPEX data
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according to LWP

Well-defined relationship
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Small scatter

Points significantly below
curve are associated
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Ku vs C s0 plots : Click brings on Ku-C vs C


Sigmal (dB)

MLE-4 : Switch to AGC?
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"1 1) Not a physical measure

1 2) Predictive (depends on

tracker)

3) We can do a lot better!
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Fitting the effects of mispointing leads to greater variability in the derived sigma0.  Consequently it was suggested (Hobart, 2007) that rain-flagging should be done with AGC.  I disagree!


: Correlated effect
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>> Analyse per cycle X

>> Analyse in short
segments

>> Analyse separately
each second of data

X


Présentateur
Commentaires de présentation
Cannot analyse on cycle-wide or single pass basis, because thee are large scale variation in sigma0 independent of changes in mispointing
Cannot analyse on scales of 10˚ (1000km) because may contain abrupt changes in sigma0 due to rain, which will be confounded with coincident variations in mispointing also having an effect on sigma0
So I look at each individual second of data.


Microscale correlation
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Jason-2 offers us this opportunity, because it has 20 Hz values of mispointing and sigma0.  Altimeter footprint is of order 8 km across, and moves 280m between 20 Hz samples, thus considerable overlap.  Left-hand plot shows scatter between mispointing and sigma0 in an individual second of data. Here the slope is 11.46.  For other 1 Hz ensembles see following slide
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A - Split gate tracker
B - Diode median
C - Diode-DEM coupled mode
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Slope i.e correlation coefficient of mispointing and sigma0 is roughly constant over a wide range of conditions.  It is not so much due to the MLE-4 as correlated effects in the underlying waveform model.
Very slight dependency upon ACQ tracker.


& C-band?

Technique can be applied, noting:
i) Regress oY against y? from Ku-band

i) Expect smaller response, (beamwidth different)
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: Effect 1 : Smoother wind profiles
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Note, much smoother profiles found, with data still truly at 1 Hz i.e. no along-track smoothing.


: Effect 2 : Better Ku-C correlation

Sigma0 Ku - Sigma(0 C (dB)
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Adjustment  of sigma0 values considerably reduced the degree of scatter between Ku- and C-band observations.


Effect 2 : Better Ku-C correlation

Mean relationship shows a clear wave height dependency

~ =1.4F
e i
= / .
E (Y
-1.8} "V
L ——— 0.5m N
! — 1.5m
o el / 2.0m v
g ' 2.5m
S -24 ——— 3.0m :
2, ——— 3.5m
_ ——— 40m i
sl ~20 — 55.65%i
- 7.0-9.0 m o

12 13 14 15 16 17 18 19 20 21 22 23 24 25

C-band signal strength (dB)

Effect of wave height quite clear at low wind speed;
effect not so apparent with original sigma0 values.
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At very low wind speeds (high sigma0) relative strength of backscatter at Ku- and C-band scales depends upon degree of sheltering by large waves (see Elfouhaily et al., 1998; Quartly et al., 1999)


@Effect 3 : Improved intercalibration

Jason-2 - Jason-1 (dB)
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Adjustment reduces scatter between J-2 and J-1 observations of 6% ;
and also gives a mean offset that is not f(c%).
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Note there is a high correlation between J-2 and J-1 observations of mispointing -- in practice for Jason-2,it rarely corresponds to an actual physical mispointing of instrument, but to inhomogeneities in surface scattering within footprint, that remain fixed in 55s between overpasses.  Also interesting that J-2 values for mispointing are only ~90% of those for J-1.  Probably a mix of effects of surface inhomogeneities and genuine physical mispointing of J-1 satellite.



Conclusions

Within 1 Hz ensembles, correlated errors in y? and c°
Not new! — see Challenor & Srokosz (1989)
More meaningful to look at c° for y?=0

Correlation coefficient near constant (o, ,=11.34, 0:=2.01)
Property of waveform tracker used

Simple adjustment improves
i) wind speed profiles
ii) J1-J2 matchups
ili) Rain-flagging



Additional - 1

Geographical comparison of differences in ¢’ (Jason-2 - Jason-1)
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Maps comparing original %, show wind bands; adjusted version removes this
problem but shows large-scale patterns of Jason-1 mispointing
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Additional slide in response to request from Sabia Phillips; I thought adjusted version would remove all geographical patterns in mean -- I was wrong!
Problem is that Jason-1 has both large-scale patterns of true physical mispointing, and short-scale effects due to surface inhomogeneities.
Data are for cycles 5-10; Jason-1 has worse problems in cycle 12.


The Three Trackers

On-board acquisition trackers
1) Split-gate (as Jason-1)

2) Diode median

3) Diode-DEM coupled mode

Effects:

a) Positioning of waveform

b) Amount of AGC movement

¢) Slight change in \|1 -00 correlatlon _
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Purpose of Diode-DEM is improved acquisition coming off land or for inland waters (not shown); however there are various problems (artefacts) that manifest themselves in the deep ocean.
Regular movement of leading edge (c. 10secs)
b) Control loop for AGC  led to frequent (small) changes in AGC settings for split-gate tracker (as for Jason-1); other modes keep it much more fixed.
c) Sensitivity of sigma0 to psi2 (as shown earlier in presentation).
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