
Welcome to the RDA Build 13.0 operator training. 
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The most important feature of RDA Build 13.0 is that two significant algorithms that 
became unavailable with the initial Dual-Pol upgrade at the RDA make a comeback. 
The two algorithms are Clutter Mitigation Decision (CMD) and Automated Volume 
Scan Evaluation and Termination (AVSET). AVSET allows for an automated 
termination of a volume scan when there are no significant data at higher 
elevations. AVSET must be enabled manually. With the exception of one new 
parameter, the RDA Build 13.0 implementation of AVSET is the same as before.

On the other hand, the RDA Build 13.0 version of CMD is very different, and the 
bulk of this presentation will be about the new CMD.

There is a new method for estimating Spectrum Width. Lower values of spectrum 
width will be better represented, though differences on the products will be subtle. p g p
During the RDA Build 13.0 Beta Test, a difference in the areal coverage of residual 
clutter with velocity vs. spectrum width was noticed. This difference is limited to 
clear air returns when an SZ-2 VCP is active. More about this later.
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First, a reminder of CMD’s place in the task of identifying and removing clutter. CMD 
is the identification algorithm, finding bins with clutter every volume scan. CMD does 
not remove the clutter. That is the job of the Gaussian Model Adaptive Processing 
(GMAP) algorithm. GMAP first finds an interval of low spectrum width very close to 
zero velocity. GMAP then removes power only from this interval near zero velocity. 
If there is sufficient returned signal remaining outside of this interval, GMAP is then 
able to rebuild the lost signal across that interval. 
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The new CMD has the same goal as before. It identifies clutter on a bin by bin 
basis, every volume scan. The version of CMD that you’ve used in the past was 
based on RDA Build 11.0. Here’s a comparison of the Build 11.0 CMD to the Build 
13.0 CMD from the development and testing. With this intense convective storm, 
there are two rather distinct areas of CMD false detections on the Build 11.0 CMD 
on the left. For the Build 13.0 CMD applied to the same data (right side image), 
there are fewer pixels with false detections.  
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The new CMD is different in design in that the Dual Pol data are part of the decision 
making to identify clutter. There are also significant implementation changes. The 
old CMD was only applied to the Split Cut elevations. The new CMD is applied to all 
elevations, which means that a “clutter map” is built by CMD for every rotation, 
every elevation, of the volume scan. However, you cannot see all of these maps. 
The Clutter Filter Control (CFC) product only shows you one map from each of the 
five clutter filter elevation segments. 
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CMD is a fuzzy logic algorithm. For now, here are the inputs for the old CMD:

1. Z texture, which is smooth (a low value) for a meteorological target and rough (a 
high value) for a clutter target

2. Z spin, which looks at the number of times that the Z gradient changes sign along 
a portion of the radial. The higher the number of sign changes, the higher the 
likelihood of clutterlikelihood of clutter. 

In the associated Z image, the weak signal areas close to the radar have a visually 
rougher texture and one would find more frequent changes in sign of the Z gradient. 

3. Clutter Phase Alignment (CPA) captures the consistency of pulse to pulse phase 
changes. Since we are looking for clutter targets that don’t move, there is low 
ariation in ret rned p lse phase change ith cl tter A high CPA means goodvariation in returned pulse phase change with clutter. A high CPA means good 

alignment of phasors, a low variation of returned phase, and a higher likelihood of 
clutter. 

6



The Build 13.0 version of CMD uses the same input for Z texture and Z spin. The 
CPA has been modified to provide better performance in mountainous terrain. With 
the old CMD in mountainous terrain, sporadic missed detections resulted in patchy 
“hot spots” on the radar products. The Build 13 CMD is expected to better mitigate 
these missed detections. 

There are two new inputs, both based on Dual-Pol base data. They are standard 
deviations of ZDR and PHI. ZDR may be familiar, but PHI is ΦDP, the data that are 
used to build the KDP product. ΦDP is generated at the RDA and sent to RPG, but 
not available as a product for viewing in AWIPS. For both STDZDR and STDPHI, 
the higher the value, the higher the likelihood that the range bin contains clutter. 
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In addition to changes in design with the Build 13.0 CMD, there are significant
changes with its implementation. CMD is active for every rotation and every 
elevation, building a “clutter map” each time. For the Split Cuts, there are two 
rotations at the same elevation, Contiguous Surveillance (CS), then Contiguous 
Doppler (CD). CMD builds a different map for each of these two rotations. For the 
remaining elevations in the volume scan, a different map is built each time. The 
down side is that you cannot see all of these maps, which may be challenging for 
troubleshooting effortstroubleshooting efforts.   

8



In the past, the Clutter Filter Control (CFC) product has been helpful for visualizing 
where clutter filtering is applied. The CFC product depicts which bins have clutter 
filtering applied. The CFC is generated each volume scan, with one product for each 
clutter elevation segment. There are five elevation segments, bounded by the 
angles in blue on the graphic. 
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There are five CFC products generated each volume scan, one for each elevation 
segment. With the Build 13.0 CMD implementation, a clutter map is built for every 
rotation and every elevation of every volume scan. This means that the CFC 
product is only showing you a subset of the maps built by CMD. The next few slides 
provide a bit more detail for the lower angles. 
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Elevation segment 1 includes all angles below 1.05°. For VCPs 12 and 212, this 
means 0.5° and 0.9°, while 0.5° is the only angle in segment 1 for the remaining 
VCPs. Since all of these angles are Split Cut, CMD will build a clutter map for each 
CS and CD rotation. However, the CFC product for elevation segment 1 will only 
depict the first map built, which is from the 0.5° CS rotation. 
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Elevation segment 2 includes all angles between 1.05° and 1.65°. For VCPs 12 and 
212, 1.3° is the only angle in segment 2, while 1.45° is the only angle for the 
remaining VCPs. Since both 1.3° and 1.45° are Split Cut, CMD will build a clutter 
map for both the CS and CD rotations. However, the CFC product for elevation 
segment 2 will only depict the first map built, which is from the 1.3° or 1.45° CS 
rotation. 
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I could continue for each of the remaining elevation segments, but I’m guessing 
you’ve had enough! The bottom line here is that the CFC product for each elevation 
segment is going to depict one clutter map for that segment, the first one generated 
at the lowest elevation in the segment. There will be other maps built by CMD for 
that segment that are not depicted by the CFC product, which may complicate 
troubleshooting the performance of CMD. The ROC Hotline is available for support 
if you need it!
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Though I will only show a few of these, here is a summary of the variety of cases 
that were used to test the performance of the Build 13.0 CMD. Notice that there is 
wide variety in the types of cases that were processed to test the Build 13.0 version 
of CMD. 
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Here is an example of how CMD performs with widespread AP. All images are from 
the 0.5° elevation. CMD has been turned off for the Z and V images at the top left 
and turned on for the Z and V images on the bottom right. The only return that CMD 
could not identify for removal is a wind farm (circled). 
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In this example, CMD is dealing with precipitation and AP together. These images 
are from the 0.5° elevation. CMD has been turned off for the Z and V images at the 
top left and turned on for the Z and V images on the bottom right. The precipitation 
areas are preserved, while the AP to the north and northwest is identified by CMD, 
then the clutter signal is removal by the Gaussian Model Adaptive Processing 
(GMAP) algorithm. 
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Here’s an example from a higher elevation product, 8.0°. This is high enough where 
clutter is unlikely unless there is nearby terrain. These two images come from the 
Build 13.0 testing and imply that CMD “does no harm” for the higher elevations.
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There is one implementation step with the new CMD that is the same as with the old 
CMD…the relationship to the SZ-2 VCPs, 211, 212, & 221. Use of All Bins with the 
return of CMD is discouraged in general, but in particular when a SZ-2 VCP is used. 
All Bins and SZ-2 do not play well together, and there is RPG software in place to 
prevent All Bins and an SZ-2 VCP from being active together. 

When CMD is enabled and an SZ-2 VCP is downloaded, the Default clutter regions 
file is also downloaded. This just ensures that the Bypass Map is in control 
everywhere, and CMD does the clutter identification. 

If CMD has been disabled and an SZ-2 VCP is downloaded, CMD will be enabled, 
and the Default clutter regions file is downloaded along with the SZ-2 VCP.
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Here are some Build 13.0 CMD expectations based on the testing conducted thus 
far. CMD false detections have resulted in sporadic blocks of reduced signal, even 
near convective storms. Fewer false detections are expected with the Build 13.0 
CMD. Where the radar beam encounters mountainous terrain, there have been 
sporadic bins of high signal, which are missed detections. Fewer missed detections 
in mountainous terrain are also expected with the Build 13.0 CMD. Finally, testing 
thus far has shown no degradation with applying CMD to every elevation angle, 
even above the Split Cutseven above the Split Cuts.  
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The development and testing of the new CMD did reveal an extra challenge when 
using the SZ-2 VCPs. It turns out that allowing the Dual-Pol inputs in the same way 
as other VCPs resulted in an unacceptable increase in RF in the velocity data (see 
velocity product on left). Reducing the weighting of the Dual-Pol inputs mitigated 
this RF problem, but also increases the amount of undetected clutter. 

SZ-2 processing, like CMD and GMAP, is a base data quality algorithm. All of these 
algorithms are challenged as the number of pulses per radial decrease. Among the 
SZ-2 VCPs, 212 has the faster antenna rotation rates and the lowest number of 
pulses per radial. VCP 212 was designed for the threat of severe convection, and 
should be used when appropriate. Data quality problems with VCP 212 are most 
likely to be noticed when VCP 212 is used for non-severe weather, or clear air. 
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In addition to CMD making a comeback with RDA Build 13.0, Automated Volume 
Scan Evaluation and Termination (AVSET) returns. AVSET, when enabled, looks at 
the areal coverage of return for the higher elevations. If the current volume scan 
begins to sample above the weather, AVSET will stop the current volume scan and 
start a new one. This is a brief “thumbnail” version of what AVSET does and how it 
does it. 
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There is one slight difference in the RDA Build 13.0 version of AVSET. It is a new 
parameter setting that improves the ability to sample elevated convection that may 
be developing near the radar. Other than that, if you want a reminder of how AVSET 
works, it is the primary feature in the RPG 12.3 training, which is available from the 
WDTB web site. 
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RDA Build 13.0 has a new technique for calculating spectrum width. This change 
was motivated by the FAA, specifically to provide better resolution of low spectrum 
width values to support the FAA’s Turbulence Detection Algorithm. NWS decision 
makers may notice very little difference, with the exception of a slight increase in 
bins with very low spectrum width values. The data fields of low spectrum width will 
often appear slightly smoother (right side image). 
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During the RDA Build 13.0 Beta Test, a difference in the areal coverage of residual 
clutter with velocity vs. spectrum width was noticed. This difference is related to SZ-
2 processing with the new Hybrid Spectrum Width estimator. In this example, there 
is no precipitation present. The large oval area is mountainous terrain, where CMD 
has identified clutter and GMAP has removed it. Notice a significant difference in the 
number of gates where there is ND on the velocity product, though there is a 
spectrum width value at the same gate. 

It is expected that an adjustment (change in thresholding) will be applied in a future 
WSR-88D build. 
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The use of VCP 212 in clear air with mountainous terrain was helpful in this case, 
only because it revealed a difference in thresholding that will be fixed in a future 
build. However, running VCP 212 in clear air with mountainous terrain is not 
recommended, and here’s why. 

VCP 212 is among the fastest VCPs, along with 12 and 121. These VCPs have the 
fastest antenna rotations, which also means the fewest pulses per radial.  The lower 
the number of pulses per radial, the more difficult it is for the base data quality 
algorithms to perform well. It’s harder for CMD to accurately identify clutter. It’s 
harder for GMAP to rebuild any residual clear air signal after the clutter has been 
removed. It’s harder for SZ-2 to recover velocity data from more than one trip. 
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Thank you for your time and please let me know if you have any questions.
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