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README

PROGRAM USAGE AND INSTALLATION INSTRUCTIONS
The tidal_filter program is a user interface between ADAPS and the grfilt program.

grfilt uses a Godin filter to remove the influence of tides from a time series.

This process resamples the series to hourly increments, on the hour, using linear interpolation, and then applies three moving averages: first a 24-hour average, then another 24-hour average, and finally a 25-hour average.  The output is on an hourly increment.

The Godin algorithm always drops exactly 35 hourly data points from the beginning and end of the input series.  Therefore, the Godin filter requires at least 71 continuous hours of data to create output.  Gaps in the input series are expanded to begin and end on the hour, and then expanded by an additional 35 hours on both sides of the gap.  Detailed gap information is written at run time.

USER INTERFACE: “tidal_filter –h” returns
Program: tidal_filter - remove tidal effect from time series data

Usage:   tidal_filter [-h] [-a] [-gap=VAL]

         -h    print this screen

         -a    run the program in diagnostics mode only. 

               To decide if a site is a candidate for tidal filtering and 

               diagnostics mode is included in the operation. To use this mode, 

               append the command line option -a. Diagnostic messages will be 

               printed to the screen and a postscript file will be created. 

         -gap=VAL    change interpolation gap

               By default, gaps of less than one hour are filled using linear
               interpolation. This threshold can be changed by adding the 

               '-gap=VAL' argument on the Unix command line.  'VAL' should be 

               a numerical value followed by a unit indicator, such as 's' for 

               seconds, 'm' for minutes, 'h' for hours, or 'd' for days.  

               For example '-gap=90m' would cause gaps of less than 90 minutes 

               to be filled using linear interpolation.
tidal_filter will ask for a station number, DD number, and beginning and ending dates (in YYYYMMDD format). These must define a Discharge DD and a date range that contains COMPUTED Unit Values. The nwts2rdb program is run to retrieve the data to be filtered from ADAPS. Data are retrieved in UTC time.

grfilt itself is then run on the retrieved data. If there are no data or insufficient data for grfilt to produce any filtered output, the program will halt with an error.

If grfilt is successful, the DECODES command line program 'cvtstd' will be run to convert it into an ADAPS Standard Data Input file format (.std file). The user will be reminded to review the .sum file created prior to manually loading the file into the database (ADAPS IN 8), or optionally load the data immediately. If immediate load is chosen, the std_store command will load the data into ADAPS, overwriting any existing data, and run a primary computation.  
At any prompt, the user may exit the tidal_filter program by entering 'ex' or 'EX'. 

REQUIREMENTS AND ASSUMPTIONS:

1. The station must have a DD for parameter code 72137 (Discharge, tidally filtered, cubic feet per second).

2. There will be one and only one DECODES config that will be used for the computation of tidally filtered discharged called GRFILTF-USGSGR-001.

3. The input site will have one and only one DECODES Platform ID called 
<site_id>-GRFILTF-1, which is linked to the config GRFILTF-USGSGR-001. 

4. If data is to be automatically loaded back into ADAPS, the user must have write access to ADAPS. Of course, the user must have at least read access in order to retrieve data from ADAPS.  

The process can be automated to run as a cron job. Instructions for that setup are at the bottom of this document after the DECODES install instructions.  

INSTALLATION and CONFIGURATION: 
Installation should be done by user nwis to maintain the directory and program access settings. 

1. Verify that Java Runtime Environment Version 1.5(or higher) is installed. 
> /usr/bin/java -version
If it is not installed or up-to-date follow the instruction on the following site to install:

http://unix.usgs.gov/solaris/jre.html
2. Extract the directory structure from the TidalFilter.tar.gz distribution file to the location of your choice on the ADAPS server.  The recommended and default pathname programmed into all tidal_filter functions is /usr/opt/nwis/local/util/gr.  The ‘gr’ directory will be created upon extraction.
> cd <to your desired location>
>  gzcat TidalFilter.tar.gz | tar -xvf -
3. cd to the newly created 'gr' directory.
4. If you have chosen to extract the files to a location other than /usr/opt/nwis/local/util/ then you will need to edit the GRHOME variables in the ‘grfilt’ and ‘tidal_filter files’ to the correct location. 

5. You if you are not running version 1.6 of the Java Runtime Environment you will need to edit the JAVAHOME variable in the ‘grfilt’ to point to the correct Java directory.
6. Verify that both the ‘tidal_filter’ and ‘grfilt’ files are exectuable:
-rwxr-x---   1 nwis     nwuser      8155 Feb  1 14:58 tidal_filter*
-rwxr-x---   1 nwis     nwuser       360 Apr 18  2008 grfilt*
If not, make them executable 

> chmod 750 tidal_filter grfilt

7. Create a symbolic link to the tidal_filter program in a location that is in all users' $path. 
> cd <to your desired location>

> ln -s /usr/opt/nwis/local/util/gr/tidal_filter
8. Create DDs in all desired sites with a parameter code of 72137 (tidally filtered discharge), and create “NONE” (Daily Value Only) processor instructions. It is recommended that mean daily values be stored.
9. In DECODES: 
a. Import the supplied DECODES configuration file ‘tidal_filt_config.xml’ (found in the GRHOME directory) with the Unix command:

> dbimport tidal_filt_config.xml

· this will import into DECODES the configuration GRFILTF-USGSGR-001
· this generic configuration can be linked to as many stations with parameter code 72137 as desired (only one DD per station though)
b. Link all sites you want to run the tidal filter on. 
i. Create a new DECODES Platform for a site with config GRFILTF-USGSGR-001
ii. When adding the Platform Transport Media information

· select data-logger as the Medium Type

· make sure the Medium Identifier is the same as the Platform ID as usually the “-GRFILTF-1” must be appended to the default station number  

· make sure the Time Zone is UTC: 
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iii. Next, enter the Platform Sensor Information with the DD number for the parameter code 72137 for that site.
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· After creating the required Platform info:
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iv. Commit All and Close All
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c. The resulting platform will be used by tidal_filter to automatically convert discharge into tidally filtered discharge and optionally load into ADAPS.
INSTRUCTIONS FOR CRONTAB AUTOMATION

The tidal_filter can be run on a schedule for a list of any number of sites if desired to create data for the real-time NWISWeb pages. The program is included in the release in gr/CRON called tidal_filter_auto. 

The program is based on an nwts2rdb control file (see ‘man nwts2rdb’) which is the list of station numbers and DDs to retrieve. 

1. Verify that the tidal_filter_auto file is executable
   -rwxr-x---   1 jdjohnsn datamgt     6542 Feb  1 18:30 tidal_filter_auto
If not, make it executable:

   > chmod 750 tidal_filter_auto
2. In the tidal_filter_auto file under “SET LOCAL OPTIONS AND PATHS” is an option to set the number of days to filter (previous to the current date). The variable no_days is set to 31 and can be changed to anything desired. The program computes today’s date and the date of no_days earlier and replaces beg_date and end_date in the filt_sites.ctrl file for use in the data retrieval. 
3. Like tidal_filter, the interpolation gap can be set to something other than the default 60 minutes by putting the –gap=VAL argument on the crontab command line as in the example in step 5 below. 

4. The program gets its list of sites and DDs from the file filt_sites.ctrl, which is included in the release with example sites and DDs. The only thing you want to change in this file are the station numbers and DD numbers, nothing else should be touched and extreme care should be taken to ensure that the fields are tab-separated and not filled with white space (which can happen with mouse  copy/paste in Unix). Example line:
DATATYPE
AGENCY
STATION
DDID
SUBTYPE
BEGDATE
ENDDATE

2s
5s
15s
4s
5s
14s
14s

UV
USGS
11304810
5
C
beg_date
end_date

5. In the user nwis’ crontab add a line similar to the following. This example will run tidal_filter_auto 

· once every day at 18:25
· with an optional interpolation gap of 90 minutes

· redirecting STDOUT and STDERR to mailx which will send email to two people
25 18 * * * /usr/opt/nwis/local/util/gr/CRON/tidal_filter_auto -gap=90m 2>&1 | mailx -s 'Tidal Filter Output' jdjohnsn@usgs.gov,dpratt@usgs.gov
6. The program retrieves rdb files for every line in the control file and then runs tidal_filter on each file. All temporary files, including the temporary control file with the computed beg_date and end_date are deleted after a successful run. 
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