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Dual-Pol Update to HPE/HPN 
Topics for Today: 

• Upgrading High-Resolution Precipitation 
Estimator (HPE) and High-Resolution 
Precipitation Nowcaster (HPN) to ingest dual-
polarization products 

• Purpose of field tests 
• Documenting results 
• Field tester impressions and advice 
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History I: 

• Dual-polarization upgrades to WSR-88D now 
nearly complete 

• AWIPS hydro apps not upgraded for dual pol yet: 
– Constraints on OHD resources 
– Need to get existing MPE/HPE into AWIPS II 
– Higher priority projects – ie HEFS 

• Chose AWIPS I for initial development/testing: 
– Very limited AWIPS II development capability 
– Uncertainties in AWIPS II deployment and transition 
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History II: 

• Completed field tests of AWIPS I upgrade to MPE 
in 2012 (SERFC, OHRFC) 

• Field tests of HPE at WFO Peachtree City 
– Started November 2012 

• Plans for upgrading AWIPS II entered with SREC 
• Not assigned to AWIPS build; estimate 2014 
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Development Activity: 

• Carried out in AWIPS I to date 
• Adapted existing decoders for: 

– Dual-pol digital precipitation rate product (DPR) 
– Dual-pol storm-total precipitation product (DSA) 

• Developed remapping software 
• Dual-pol gauge/radar bias tables and fields 
• Updated HPE with new database tables 
• Introduced toggles to switch between dual-pol and 

single-pol inputs 
• Introduced toggle for local/mean field bias correction 
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Field Test Goals – To Verify: 

• Proper decoding/remapping 
• Proper generation of DP based products 
• Toggling between single-pol and dual-pol modes 
• Connectivity with MPE (bias tables) 
• Connectivity with FFMP-A 
• Acceptable impact on overall system performance 
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Field Test Site: Peachtree City GA 
• Single-Pol and Dual-Pol 1HR and Storm Total radar 

products in AWIPS are used in heavy rain detection. 
• Six Single-Pol radars are ingested into FFMP-A.  

They are KFFC, KJGX, KHTX, KGSP, KBMX and KMRX. 
The ORPG Bias is set to “True” at KFFC and KJGX. 
Dual-Pol radars are not used yet. 

• FFC CWA - 96 counties or 32,250 sq. miles                 
BMX CWA - 39 counties or 28,318 sq. miles              
MRX CWA - 40 counties or 16,439 sq. miles 
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HPE Products: 
• Choice of: 

– Single-pol rainfall rate mosaics w/wo bias correction 
– Dual-pol precip rate mosaics w/wo bias correction 

• Choice of: 
– 1-h single pol accumulations 
– 1-h dual pol accumulations 

• Bias correction choices: 
– local gauge/radar bias correction factors  
– mean-field bias correction for each input radar 

• Did not attempt simultaneous dual- and single-pol mosaic 
generation – timing constraints 
– MPE generates dual-/single-pol products together 
– MPE has graphical comparison capabilities 
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Sample HPE 
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1-H accumulation after 
bias correction 

1-H accumulation from  
dual-pol input 
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Sample HPE 

Precip rate after 
bias correction 

Precip rate from  
dual-pol input 



MPE input to 
HPE: 
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Radar Coverage 
Map 

Local gauge/radar 
bias correction field 



HPN Products: 

• Precip rate forecasts: 
– at 15, 30, 45, 60 minute projection 

• 1-h precip amount forecasts 
• From extrapolation of current precip rate product 
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Sample HPN 
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DP initial time precip rate 

1-H forecast accumulation 



Why Use Dual-Pol? 

• Better target identification: 
– Improved filtering of biota and clutter 

• Automatic hydrometeor identification 
– Z-R relationships vary greatly in time/space 
– Delineation of warm rain regimes 

• Consistent improvement over single-pol QPE 
– Best seen in warm season and close to radar 
– Confirmed by NSSL/ROC/OHD verification 
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Caveats on Use of Dual-Pol 

• QPE under melting layer and dry snow: 
– Clear differences in accumulation w/r to range 
– Problems also exist with single-pol 

• Problems with ground targets still exist 
– Wind farms, highways still a problem 
– Some new targets that didn’t appear with horizontal 

polarization 
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Higher magnification: DHR shows nothing 
unusual 

1206 UTC: DPR shows the small sector 
of high accumulations 
 

Spurious point accumulation? 

Single-Pol 

Dual-Pol 
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Higher magnification: DSA 
1104 UTC: Max value 1.60” 

1206 UTC: corresponding DSP shows nothing 
unusual.  There were some higher  
accumulations to the northwest of this 
sector of the umbrella, hence 2.77” max. 
 

Spurious point accumulation? 

Dual-Pol 

Single-Pol 
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ROC staff identified a stack 
in that spot 
 
FFC staff located a  
power plant 
 
Tall, thin target doesn’t  
register in horizontal pol 
 
Similar new targets might 
appear elsewhere 



Field Tester Impressions 

• Operating mode – opened 3 separate FFMP-As 
on one workstation with KFFC DHR input, HPE 
input and BiasHPE input. 

• There was no degradation of the system 
performance at the workstation. 

• The FFMP-A performed as designed by 
automatically matching up the images on the 
separate screens.  Still needed to manually adjust 
the time duration on the tables to match. 
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Why Use HPE? 

• Some CWAs are best covered by multiple radars 
– A portion of the area is closer to a radar other than 

the central one – or - 
– The area is so large that multiple radars must be used 

• About 30% of CONUS WFOs could benefit 
• HPE needed to execute 1-h nowcast (HPN) 
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Effects of HPE ~1x1km grid vs. 
DHR 1⁰x1km mesh 

• Near the radar, DHR product has finer mesh than 
HPE 

• HOWEVER: 
– For precip accumulations, very fine grid lowers gauge-

radar correlation 
– Apparently due to temporal sampling gaps 
– PPS (and NMQ) assume linear change in rainrate with 

time over a point in space 
– Not realistic in heavy precip 

• Therefore, expect no loss of accumulation accuracy 
with HPE, relative to DHR 
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Testing Dual-Pol HPE into FFMP-A 
• Verify that the Flash-Flood Monitoring and 

Prediction (Advanced) system correctly ingests 
products from the upgraded DP-HPE 

• Run within AWIPS-I system at WFO Peachtree City 
• Results are for the event of 13-15 January 2013 
• Rain caused some flooding over northern Georgia 
• Graphics show 6-h, 3-h, and 1-h accumulations 
• DP-HPE run with local gauge/radar bias correction 
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6-h Accumulations Ending 1525 UTC, 14 Jan 2013 

DPQPE-bias corrected DPQPE 

PPS – from DHR input 23 



3-h Accumulations Ending 1635 UTC, 14 Jan 2013 

DPQPE PPS – from DHR input 
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Use of mosaic mitigates range-dependent artifacts 



3-h Accumulations Ending 1635 UTC, 14 Jan 2013 

DPQPE-bias corrected DPQPE 

PPS 25 



1-h Accumulations Ending 1653 UTC, 14 Jan 2013 

DPQPE-bias corrected DPQPE 

PPS 26 



FFMP-A demonstration with dual-pol HPE input 
1-h Accumulations Ending 1506 UTC, 15 Jan 2013 

DPQPE-bias corrected DPQPE 

PPS – from DHR input 27 



Dual-Pol HPE into FFMP-A: 
Conclusions 

• Basin-average accumulations appear to be 
generated correctly with HPE input 

• Interpretation based on: 
– HPE and PPS have similar precipitation coverage area 
– Similar spatial/temporal patterns 

• Note only dual-pol or single-pol HPE is generated 
at one time, for sake of efficiency 
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Verification and Effects of 
Gauge/Radar Bias Correction 

• Studied two multi-hour events: 
– Jan 13-15th 
– Jan 30-31st 

• 1-H and 24-H gauge-radar pairs and graphics 
from NSSL QVS (http://nmq.ou.edu/qvs-2012.html) 

• Radar data from DHR (single-pol) and DPR 
(dual-pol) data from KFFC 
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≤ 150 KM RANGE, 0000 UTC 15 JAN 
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≤ 150 KM RANGE, 0000 UTC 15 JAN 
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Effects of Gauge-Radar Bias Correction 
Through MPE/HPE 

• Offline software emulates mean-field and local 
bias correction as in MPE and HPE 

• Verification statistics collected by cross-validation 
• Options to test: 

– Radar range influence 
– Thinning of gauge network 
– Comparison with a gauge-only analysis 

• Verification focused on reduction of larger errors 
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January 14 Event: 1-Hour Gauge Reports ≥ 0.5 inch 
Fraction of cases with QPE error > 25% 

63 cases 21 cases 17 cases 
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≤ 150 KM RANGE, 1200 UTC 31 JAN 
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≤ 150 KM RANGE, 1200 UTC 31 JAN 
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January 30 Event: 1-Hour Gauge Reports ≥ 0.5 inch 
Fraction of cases with QPE error > 25% 

229 cases 144 cases 134 cases 
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Effects of Gauge-Radar Bias Correction: 
Summary 

• Consistent improvement over raw radar and 
gauge-only 

• Results for both cases show benefit of using 
closest radar 
– Fewer large errors at range < 150km 

• Greatest improvement when original radar QPE 
had large low bias 
– Jan 14 event 

 
37 



AWIPS II Implementation 

• Implementing in AWIPS II will require recoding in 
Java: 
– Radar product decoder/remappers 
– MPE, HPE fieldgen 
– GUIs for MPE 

• We plan on ATANs at WFOs 
• Need volunteer offices using HPE in AWIPS II 
• Not assigned to AWIPS build; estimate 2014 
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Thanks to… 

• OS&T: Oanh Nguyen, Dario Leonardo, Ana Rivera, 
Zihou Wang 
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Questions? Comments? 
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