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1. Introduction

This document describes the functions which produce the graphical Long Range Outlook (LRO) products displayed on the AHPS web pages (water.weather.gov).  This function was implemented in Spring of 2013.

2. Overview
River Forecast Centers (RFCs) product this information.  The WFOs do not have a role in the generation or transmission of the information, but do have a role in the monitoring of the information.
At least once a month by the 28th of each at 23Z, the RFCs Rsync LRO data to the NIDS (more info below).

3. Who quality controls the LRO? 
RFCs and the HSDs are probably the biggest internal users who routinely use the product in high-level briefings. However, internal outreach through the WFOs is also encouraged.  WFOs can play a key role in providing routine QC of this information. Support issues can arise from WFOs, RFCs, or regional/national level HSD personnel.

4. Product Generation Schedule
The Long Range Flood Outlook product will be issued once a month per the schedule in the below table (for 2013).  The ‘Original Production Date’ column dates are deadlines for the associated forecast period.  Information within the national product can be updated daily, at the RFCs discretion, but is not required. 
In addition to the data required to support the initial monthly productions, RFCs can update input data used for the monthly graphic as described above.  Simply repeat the steps outlined later, using the given analysis period and same naming convention.  If an RFC provides an updated analysis during the ‘Product Updates accepted’ time period, the current 3-month forecast displayed on the public product will change to reflect their update.  
Table 1. LRO Production Schedule
	Original Production Date (By 23Z)
	Product Updates accepted
	3-month forecast

	December 28, 2012
	12/29 - 1/27
	Jan, Feb and Mar 2013

	January 28, 2013
	1/29 – 2/27
	Feb Mar Apr 2013

	February 28, 2013
	2/29 – 3/27
	Mar Apr May 2013

	March 28, 2013
	3/29 – 4/27
	Apr May Jun 2013

	April 28, 2013
	4/29 – 5/27
	May Jun Jul 2013

	May 28, 2013
	5/29 – 6/27
	Jun Jul Aug 2013

	Jun 28, 2013
	6/29 – 7/27
	Jul Aug Sep 2013

	Jul 28, 2013
	7/29 – 8/27
	Aug Sep Oct 2013

	Aug 28, 2013
	8/29 – 9/27
	Sep Oct Nov 2013

	Sep 28, 2013
	9/29 – 10/27
	Oct Nov Dec 2013

	Oct 28, 2013
	10/29 – 11/27
	Nov -Dec 2013-Jan 2014

	Nov 28, 2013
	11/29 – 12/27
	Dec 2013 Jan – Feb 2014




5. Product Generation Procedure 
Before the 28th of the month, RFCs produce and transmit to NIDs, for each river location with long-range probability information and flood categories defined, the probability of exceeding minor, moderate and major flooding for the three month period. There are three basic steps to produce this information:
1) Run ESP for a time period of at least three months out (must include through the end date of the next 3-month forecast period).  

2) Run ”summarizeESP.py”.  This python script must be configured as described later.  The script does the following:
a. Runs ESPADP in batch mode. 
b. For each river location, reads IHFS to determine minor, moderate, and major flooding levels
c. Determines the probability of exceeding a given flood level.  The exceedence probability associated with the first stage that is greater than the threshold value is returned as the probability of exceeding that threshold from the table created in (a) above.  Flood levels outside the range of the exceedance probability table generated in step (2) above are noted as <5% or >95%
d. Generates a pipe delimited output file, which will serve as RFC output of data to the NIDS:
i. id: NWSLID
ii. fgroup: Forecast Group
iii. city: The name of a city or town
iv. name: The name of the location
v. stream: The official textual name of a river or stream.
vi. hsa: 3-letter code for hydrologic service area
vii. fs: The official flood stage of a river, stream, or lake.
viii. wstg: The official action stage defined for a river, stream, or lake
ix. minor_stage: Stage value for minor flood
x. moderate_stage: Stage value for moderate flood
xi. major_stage: Stage value for major flood
xii. lat: The latitude coordinate of a place on the surface of the Earth expressed in decimal degrees
xiii. lon: The longitude coordinate of a place on the surface of the Earth expressed in decimal degrees
xiv. stntype: rfs's version of station type
xv. minor_CS_3month: the probability of exceeding minor flooding over the 3-month period
xvi. moderate_CS_3month: The probability of exceeding moderate flooding over the 3-month period
xvii. major_CS_3month: The probability of exceeding major flooding over the 3-month period
xviii. date_produced: Date Analysis Produced
xix. obj_or_subj_3month: An indication if the analysis was objective (obj) or subjective (subj)
xx. interval_3month: Identifies the 3 month forecast period (JFM, FMA, MAM, AMJ, MJJ, JJA, JAS, ASO, SON, OND, NDJ, DJF)

3) Transmit data to NIDS by R-synching (1) pipe delimited file using the following naming conventions.  Note the three-character suffix referencing the three-month period.
xxRFC.LRO.JFM
xxRFC.LRO.FMA
xxRFC.LRO.MAM
xxRFC.LRO.AMJ
xxRFC.LRO.MJJ
xxRFC.LRO.JJA
xxRFC.LRO.JAS
xxRFC.LRO.ASO
xxRFC.LRO.SON
xxRFC.LRO.OND
xxRFC.LRO.NDJ
xxRFC.LRO.DJF

6. Local Configuration
To get started, each RFC will need to modify the summarizeESP.py script per the configuration defined below.
Program Name:	summarizeESP.py
Description:	This program runs the espadp program using the ens script and outputs the exceedence probability distributions.  It then finds the probabilities of exceeding minor, moderate, and major stages and then writes a record to the output file including all the metadata.

Configuration:

1) Modify the "for" loop in the main program so that it cycles through all your ens_basin instances. The ens_basin instances in the NCRFC code (for fgroup in ['min','rdw',...]:) include all of the NCRFC forecast groups because we output all the espts into their respective fgroup sub-directories.

2) Correctly define the following variables in the main program. See notes above the variable declarations in the code.
a. APP_DIR
b. espadp_input_dir
c. espts_dir
d. ens_output_file

3) Create a sub-directory in (ens_input)/espadp called "lro". Populate it with a template of an espadp input file for each ens_basin instance.  The naming convention of this template must match the variable declaration for INPUT_FILE in the main program.

4) Replace "NCRFC" with the acronym for your RFC where the output file, "CRITERIA_EXC", is opened.

This program prints diagnostic info to stdout, so it is recommended that you redirect the output to a log file of your choosing.
[bookmark: _GoBack]

7. Transmission of LRO data to the NIDS
[Instructions below were written for RFC personnel by Orion/Tim McCalmant ]

1.   Access your system from which the Long Range Flood Risk data files will be rsynced.
NOTE: This must be the same system which has the external IP that was provided for the RSYNC of the Probability of Exceedance (POE) Graphics process.


2.   Execute the following command, replacing {path_to_data_file_directory}  with the proper path:

/usr/bin/rsync  ­ltDvzh  ­­progress  ­­timeout=60 {path_to_data_file_directory}/*
sync.weather.gov::ahps_long_range


Example:
/usr/bin/rsync  ­ltDvzh  ­­progress  ­­timeout=60 /home/ahps/long_range_data/*  sync.weather.gov::ahps_long_range


NOTE: Only the Long Range Flood Risk data files should be sent. No directories or other files should be sent. Please ensure the individual Long Range Flood Risk data files have the following permissions “rw­rw­r­­” before sending as permissions other than these may cause the data files to not be parsable to the AHPS processes.


3.   This process can be either executed manually via Step #2 or it can be automated via the root crontab on ldad with the following:

0  *  *  *  *  ldad  /usr/bin/rsync  ­ltDvzh  ­­progress  ­­timeout=60
{path_to_data_file_directory}/* sync.weather.gov::ahps_long_range  > /tmp/rsync_long_range_data_files.log  2>&1

NOTE: It is recommended that the command execution frequency via the crontab be customized based upon individual RFC needs and schedule. The above crontab example syncs the Long Range Flood Risk data files each hour. Log file output to /tmp/ may be changed to a more suitable location if desired.

Once the graphics are transmitted to sync.weather.gov, they are automatically disseminated to the Missouri, Maryland and NIDS Developmental environments on the following schedule:


● 	Synced to Missouri every 5 min.
● 	Synced to Maryland every 5 min.
● 	Synced to NIDS Development every 15 min.

One can confirm that the data made it to the NIDS by checking the AHPS “River Download” site.  All RFC data is compiled here in CSV format, updated every 15 minutes. 

Should errors be encountered with the connection or transmission to sync.weather.gov, a TOC
ticket may be opened by detailing the issue and emailing:  toc.nwstg@noaa.gov

Potential issue examples:
● 	Unable to connect to sync.weather.gov
● 	Change of outbound IP address
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