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 Outline 
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Leads: Andre van der Westhuysen (EMC), Steven Earle (NCO) 
Scope: Implement unstructured model meshes, and rip current and wave 
runup guidance (2 new products) for 10 WFOs. Extend forecast time to 6 
days and increase output frequency to 1-hourly. 
Expected benefits: Meet the needs of coastal WFOs for longer-term, 
higher-frequency nearshore wave and coastal hazard guidance.  
Dependencies: AFS CaRDS processes for new products. AWIPS/GFE 
display modifications. External WFO evaluation. NCO IT readiness.  
 

NWPS Version 1.2.0 
Status as of 06/26/17 

Schedule Project Information & Highlights 

Issues: (1) Larger than usual HPSS increase, since it now includes 
inputs for retrospectives. Anticipate approval at HPCRAC of 07/17. 

Risk: Timely inclusion of AWIPS/GFE modifications to display new 
products; Mitigation: Resolved: Coordinated development with AWIPS 
Program Office. Submitted RC and DCS for AWIPS build 17.3.1. 

 
 

Issues/Risks/Concerns 

         Management Attention Required        Potential Management Attention Needed            On Target G Y R 

Resources 

Milestones & Deliverables Date Status 
Freeze system code; deliver to NCO if applicable 03/15/17 Completed 
Complete full retrospective/real time runs and evaluation 07/01/17 On track 
CCB/OD brief, and deliver final system code to NCO 07/10/17 On track 
Issue Technical Information Notice  07/10/17 On track 
Complete 30-day evaluation and IT testing 10/15/17 On track 
Operational Implementation 10/31/17 On track 

Staff: 0 Fed FTEs + 2 contractor FTEs (Andre v/d W, Jian Kuang) 

Funding Source: 1 FTE base + 1 FTE soft funding OSTI 

Compute: parallels: 36 nodes on Cray (2 months); EMC Dev: 36 nodes on Cray 
(6 months); Ops: 36 reserved nodes on Cray (x2 of current production). 

Archive: 16.6 GB/day in HPSS 2-year (increase from 4 GB/day); 

64 GB/day in HPSS 2-year for retrospectives (increase from 0 GB) 

 

G 

G 

G 

EMC NCO Red text indicates change from previous quarter 

G 
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Scope of changes (1):  
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System upgrades 

1. Forecast extended to 144h, 1-hourly output (from 102h/3hourly). 
2. Transitioned 10 WFOs to unstructured meshes, incl. update to 

model core SWAN v41.10. 
3. For 10 WFOs included experimental rip current and wave runup 

(erosion/overwash) guidance, for evaluation purposes. 
4. Upgraded to new P-Surge (102h) and ESTOFS Atlantic inputs.  

Bugzilla fixes, incl: (Discussed with NCO 06/21/17) 

1. New GFS fail-over option, when GFE winds fail (#517). 
2. Ability to rerun on-demand cycles with same inputs (#505,#543).  

 



  

Scope of changes (2): 
Increase in forecast length, output frequency*  

Prod: Forecast = 102h, 3-hourly Upgrade: Forecast = 144h, 1-hourly 

*Dataflow: Increase from 35 to 145 time levels per WFO per cycle 
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Scope of changes (3): 
Unstructured meshes at 10 WFOs 
for evaluation of experimental rip 
current and erosion/overwash 
guidance 

+Guam 
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Experimental rip current guidance 
Example WFO Taunton 
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http://polar.ncep.noaa.gov/nwps/para/viewer.shtml 

Based on Dusek & Seim (2013) 

http://polar.ncep.noaa.gov/nwps/para/viewer.shtml


  

Based on Stockdon et al. (2006) 

https://coastal.er.usgs.gov/hurricanes/research/twlviewer/ 

Experimental erosion/overwash guidance  
Example WFO Tampa 
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https://coastal.er.usgs.gov/hurricanes/research/twlviewer/


  

Bad GFE forecaster wind file Fail-over GFS wind file 

GFS fail-over, in case of bad GFE input 
Example WFO Miami 
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Resource changes 

Compute 
• On-demand runs: Increase from 18 nodes to 36 nodes (reserved, 

exclusive) for extended forecasts/unstructured domains. Falls 
with natural model growth curve (no HPCRAC). 

• OFS prep step: Potentially increase compute cores to 
accommodate longer P-Surge run output (78h to 102h). 

SBN Dataflow 
• Data volume will increase from total 4GB per day (peak load 0.55 

GB) to 16.6 GB (peak load of 2.3 GB). RC under review. 
HPSS archiving 
• 16.6 GB/day in HPSS 2-year (increase from 4 GB/day); 
• 64 GB/day in HPSS 2-year for retrospectives (increase from 0 GB) 
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NWPS run started on Thu Dec  3 17:59:34 UTC 2015 
MFL wind file: 201512031756_WIND.txt 
Run was configured with forecaster settings 
Run settings: RUNLEN=102 WNA=WNAWave NESTS=Yes RTOFS=Yes 
WINDS=FORECASTER WEB=Yes PLOT=Yes USERDELTAC=600 
HOTSTART=TRUE WATERLEVELS=ESTOFS MODELCORE=SWAN 
Forecast analysis time: 20151203 18Z 
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Timing of jobs (1) 



  

Timing of jobs (2) 

Issues: 
GYX: +8 min 
SGX: +8 min 

Mostly 
reduction in 
turn-around 
time 
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Data input/output additions 
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Inputs 

• New dependency on GFS (pgrb files) for fail-over option.  

Outputs 

• WMO headers appended to accommodate extended forecast 
time/hourly output fields. 

• NOTE: Experimental rip current and erosion/overwash fields 
will not be transmitted over the SBN (for validation purposes 
only). 



  

http://polar.ncep.noaa.gov/nwps/para/viewer.shtml 

Validation results 
NDBC buoys: 2017/01/01-2017/06/15 
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http://polar.ncep.noaa.gov/nwps/para/viewer.shtml


  

Validation results 
NDBC buoys: 2017/01/01-2017/06/15 

Rel. Bias: SR, ER Rel. Bias: WR, PR/AR 

Scatter Index: SR, ER Scatter Index: WR, PR/AR 
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User evaluation 

• Southern Region: Implement as proposed   ✓ 

• Eastern Region: Implement as proposed   ✓ 

• Western Region: Implement as proposed   ✓* 

• Pacific Region: Implement as proposed   ✓ 

• Alaska Region: Restart issue        ✗ 
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User evaluation 

• Southern Region: WFO Miami (Pablo Santos) 

• Eastern Region: WFOs Caribou & Upton (Tony Mignone, 
Nelson Vaz, Brian Miretzky) 

• Western Region: WFO San Diego (Jeff Lorens, Drew Peterson) 

• Pacific Region: WFO Tiyan, Guam (Paul Stanko) 

• Alaska Region: WFO Anchorage (Emily Niebuhr) 

 



Southern Region NWPS v1.2 
Evaluation 

 
Pablo Santos 

MIC, WFO Miami, FL 



WFO MFL: Evaluation Remarks 

• Parallel output very similar to Production with the inclusion of the Gulf Stream 
data. Slight differences, but expected given the simulation domain is now on an 
unstructured mesh. 

• Confirmed that the Gulf Stream data itself looks nearly identical in Parallel and 
Production. 

• Experimental rip current output very similar in Parallel and Production. Some 
differences in time series, but understandable considering the sensitivity of rip 
algorithm to nearshore wave direction. 

• However, there appears to be a problem with the rip current spatial plotting scripts 
– rip risk shown as “high”, which does not change in time. ISSUE CORRECTED  

• New CG2-CG5 high-res nested domains look really good, as well as output of basic 
fields. Maps are slightly better in Parallel than Production. Overwash and Dune 
Erosion maps look good but will be hard to test until we have an actual event. 

• New Lake Okeechobee domain (relocated CG3 nest) looks good. Will be hard to 
validate goodness of output until we include variable lake level data in next 
upgrade (out of scope current implementation). 

• Definitely ok with going into production with unstructured mesh NWPS v1.2 



WFO MFL: Evaluation Remarks (2) 
Production Parallel 



WFO MFL:  
Evaluation Remarks (3) 

Rip current risk shown as “high” (red) in 
spatial plot above, whereas only “moderate” 
in time series below. ISSUE CORRECTED 



  

User evaluation 

• Southern Region: WFO Miami (Pablo Santos) 

• Eastern Region: WFOs Caribou & Upton (Tony Mignone, 
Nelson Vaz, Brian Miretzky) 

• Western Region: WFO San Diego (Jeff Lorens, Drew Peterson) 

• Pacific Region: WFO Tiyan, Guam (Paul Stanko) 

• Alaska Region: WFO Anchorage (Emily Niebuhr) 

 



  



  

User evaluation 

• Southern Region: WFO Miami (Pablo Santos) 

• Eastern Region: WFOs Caribou & Upton (Tony Mignone, 
Nelson Vaz, Brian Miretzky) 

• Western Region: WFO San Diego (Jeff Lorens, Drew Peterson) 

• Pacific Region: WFO Tiyan, Guam (Paul Stanko) 

• Alaska Region: WFO Anchorage (Emily Niebuhr) 

 



NWPS V1.2 EVALUATION 

Steve Harrison 
WFO San Diego, CA 

Jeff Lorens 
NWS/Western Region HQ 



Real Time Parallel Runs 

• Rip Current Risk has “High” for full duration 
(144 hrs), even during periods of reduced 
surf 

• Wave data is less “noisy” (good)  
• High bias in waves (from local winds) is less 

apparent compared to previous version 
 



Expected benefits 

• Extension to 144 hrs is very beneficial – better 
supports Coastal Waters Forecast 5-day 
requirement 

• Wave shadowing in Channel Islands area looks 
good 

• Main benefit of hourly data: rip currents? 
– For deep water, 3 hrly data is sufficient 

• Nearshore waves appear to be improved (e.g. 
refraction in shallow waters) 



Rip Current Guidance 

• Extent & temporal resolution of output 
points is sufficient 

• Guidance is potentially useful, but there is a 
definite high bias 
– Rip currents are always present in S. CA due to 

persistent surf, but trends are not apparent when 
risk is always “high” 

• Runup guidance: N/A (for WR) 



Summary 

• Extension to 144 hrs – very positive 
• Rip current high bias makes guidance less 

useable 
• Wave partitioning & tracking remains an issue; 

increases forecaster workload in complex wave 
environments (typical for west coast WFOs) 

• Recommendation:  Implement NWPS v1.2 
– Develop/implement solution for partitioning & 

tracking 
 



  

User evaluation 

• Southern Region: WFO Miami (Pablo Santos) 

• Eastern Region: WFOs Caribou & Upton (Tony Mignone, 
Nelson Vaz, Brian Miretzky) 

• Western Region: WFO San Diego (Jeff Lorens, Drew Peterson) 

• Pacific Region: WFO Tiyan, Guam (Paul Stanko) 

• Alaska Region: WFO Anchorage (Emily Niebuhr) 

 



NWPS v1.2 
Pacific Region evaluation 

Max wave history plot for Tanapag buoy near Saipan, during the passage of Typhoon Soudelor, which hit 
Saipan directly 



How do NWPS resolution & fidelity compare with WW3? 

WW3_Multi1 GlobalWave: 
0.5 degrees (55 km) 

WW3_Mult1 EPwave10: 
10 arc-min (19 km) 

NWPSCG1 2 arc-min (4km) and 
NWPS CG2/3/4 30 arc-sec (1 km) 

GlobalWave cannot even resolve the island of Rota 
EPwave10 can resolve Rota, but not the separation between Tinian and Saipan.  Also, see how blocky the Guam exclusion is? 
NWPS can  not only resolve Rota and the separation between Tinian and Saipan, also Anatahan, and see how much smoother 
the coasts are?  This will allow better surf forecasts in the future. 



Why does Pacific 
Region recommend 
implementation? 
In the top graph, the red dots represent 
buoy heights every 3 hours.  WW3 Multi1 
overforecast the wave heights, as did the 
NWPS CG1 grid.  However, the CG2 grid in 
orange did much better.  Our complicated 
island coastlines need this high resolution 
data. 

 

In the 3rd graph, we see NWPS forecasting a 
northwest swell in June, very rare here in 
the tropical West Pacific at this time of year.  
The red dots show the buoy direction every 
3 hours, and while you can see it was not as 
dramatic as NWPS predicted, it was in fact 
there, and we knew 6 days in advance. 



Effects on Tropical 
Cyclone services 
Please note, this was just a simulation Andre 
and I performed, this was not a real event.  
In case of a real event, though, we could 
have up to 6 days advance notice, hourly 
wave model data and high resolution 
shadowing, which you can see in the image 
to the right.  Soon, we will have ESTOFS 
water level data also, which will add to the 
benefits.  We will be able to better diagnose 
surf hazards related to tropical cyclones, and 
when the new rip current and overwash 
guidance is available for the Marianas, the 
improvements will once again be 
astounding.  We will also soon, probably 
next calendar year, add domains for 
Micronesia. 



  

User evaluation 

• Southern Region: WFO Miami (Pablo Santos) 

• Eastern Region: WFOs Caribou & Upton (Tony Mignone, 
Nelson Vaz, Brian Miretzky) 

• Western Region: WFO San Diego (Jeff Lorens, Drew Peterson) 

• Pacific Region: WFO Tiyan, Guam (Paul Stanko) 

• Alaska Region: WFO Anchorage (Emily Niebuhr) 

 



Value of NWPS: One Example 
• Customer was taking shelter from some gusty winds up 

to 25 mph and waves up to 4 feet.   
• NWPS high resolution wave heights and high resolution 

maps allowed forecasters to guide boater to avoid 
waves that were dangerous 

• Called back next day to say forecast was 100% correct 
and caught fish 



Initialization Errors 

• Several times the initial plot for the 1.2 has 
shown values near zero at initialization. 



Sometimes Missing Data 

• AER CG3 today data stopped at hour 84– only 
CG3 grid effected this time, rest of AER CG1 
and CG2 ok 
 



  



  

WFO Anchorage validation results 
NDBC 46060 (West Orca Bay, Prince William Sound) 

• Comment: “In some instances, it appears that the NWPS 
model now indicates higher waves than the original” 

 



  

USER 
EVALUATION 

REPORTS 



  



  



  



  



  



  



  

BACKUP 
SLIDES 



  

Faulty field output 

Corrected field output 

Stat 64 

Stat 64 

Corrected rip current  
field plot 

Field plot of rip current probabilities incorrectly 
included an additional factor 100 (top) which has 
now been corrected (bottom). 





Stable boundary conditions (cold SST) 
suppress winds at beginning of fetch. 
Forecaster winds work better with 
WW3 winds too high. 

Waves arrive from portion of fetch 
over warmer SST 
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