Release Notes:  NHC Wind Speed Probability Program
Version: 1.1.0
Implementation date/time: May 11, 2016
Purpose:  The National Hurricane Center Wind Speed Probability (WSP) model provides estimates of the probability of 34, 50 and 64 kt winds from tropical cyclones at 6 hour intervals from 0 to 120 hr. A Monte Carlo approach is utilized using uncertainty information from the recent history of the National Hurricane Center, Central Pacific Hurricane Center, and Joint Typhoon Warning Center track, intensity and wind structure forecasts.  Model products are sent to NHC, the National Digital Forecast Database (NDFD) and AWIPS. 
Developed by:  Mark DeMaria/NHC/TSB and Andrea Schumacher/CIRA/CSU
Runs on:  The National Weather Service (NWS) Weather and Climate Operational Supercomputing System (WCOSS)
Community Software:  The primary subroutine for the calculations is mc_prob.f . This was developed in conjunction with the NESDIS Regional and Mesoscale Meteorology Branch and the Cooperative Institute for Research in the Atmosphere. Version 1.1.0 of the WSP program utilizes version 6.0.1 of the mc_prob.f program. 
Input Needed:  
From /nhc/save/guidance/storm-data/zfst:
NHC, CPHC, JTWC forecasts files. Naming format is bbnnyyy.fst where bb is the storm basin (WP, CP, EP or AL), nn is the storm number, yyyy is the year. 
Track forecast uncertainty files. Format is ebbsnyyyy.dat, where bb, nn and yyyy are the same as for the .fst files
Output: Runs 4 times per day at one minute after advisory times (03:01, 09:01, 15:01 and 21:01 UTC).   
Primary Users:  NHC, JTWC, CPHC, Coastal Weather Forecast Offices (WFOs), Emergency Managers, General Public 
In the future:   The WSP model will be modified annually to update forecast error probability distributions and to add new capabilities. The updates are typically available from NHC by April of each year. 
An early run (45 min before advisory time) has been requested by NCEP and the coastal and near-coastal NWS Weather Forecast Offices (WFO). This will involve modifying the configuration file that determines where the output is send. The early run should only be sent to AWIPS for the NWS, but not the NDFD or the NHC ftp server. 
Where to find output: The primary output files are available in /com/nhc/para/wsp.yyyymmdd for the parallel runs and /com/nhc/prod/wsp.yyyymmdd for the production runs. Output in grib format is disseminated from there via DBNet, and  graphical products created for the NHC web page and the NDFD web site. The grib files on a combined Atlantic and Pacific grid are also sent to ftp://ftp.tpc.ncep.noaa.gov/wsp/yyyy where yyyy is the year. 
Changes being made for this release: This release involves updating the track and error distribution coefficients used by the MC model.  In this release, the error distributions include data from 2011-2015 for the Atlantic and eastern and central North Pacific. The error distributions for the western North Pacific are from 2010-2014. The older coefficients are used for western Pacific because the Joint Typhoon Warning Center has not yet finalized their best track data from the 2015, which are needed to calculate the error distributions.  The main mc_prob.f subroutine was modified to use the new error distribution files and a few minor bug fixes were included. The linear interpolation method for generating the track and intensity values at 1 hr intervals  from the 12 hr NHC forecast points was generalized to use a cubic spline.  This required a modification to the Makefile for compiling the main mc_prob.f routine. 
Systems Usage:  
[bookmark: h.gjdgxs]The primary mc_prob subroutine runs separately for each active storm in each of the four basins, and each run uses one node. The maximum number of storms that could exist is about 10, although usually it much less. Thus, up to 10 nodes could be used per 6 hour time period. Each individual run takes about 2 minutes of CPU time. The merging and product generation processing takes an additional few minutes on a single node.  

