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1.0 Introduction TC "1.0 Introduction" \f C \l "1" 
This document discusses the operations of the Observed-Forecast Monitor (ObsFcstMonitor) application.  It monitors the difference between forecast and observation data for the purpose of detecting instances where the forecast data are not consistent with the subsequent observations.  Awareness of this situation is important in order to judge the usability of the forecast time series data, which other WHFS (WFO Hydrologic Forecast Systems) applications use with the understanding that it is a reliable, usable forecast.
The monitoring can be performed for both height (stage) and discharge (flow) data.  If the difference between forecast and observed data exceeds a pre-set user-managed threshold limit, then the information regarding this divergence of these data are written to AlertAlarmVal database table.  Like other existing alert/alarm entries in the AlertAlarmVal table, these new difference limits can be presented and reviewed by the forecaster in one of three manners:

· The forecaster can view alert/alarms using the WHFS HydroView AlertAlarm View window.

· The forecaster can have the AlertAlarms automatically presented on a tabular display generated by the WHFS RiverMonitor application.

· The forecaster can be notified of alerts/alarms using reports generated by the WHFS report_alarm process.  These reports can be configured for viewing on the AWIPS text workstation, or can be configured to result in automatic notification of the forecast.

2.0 Operational Methods TC "2.0 Operational Overview" \f C \l "1" 

The ObsFcstMonitor application is scheduled to run as a cron job, at regular intervals.  Typically the comparison would be performed every 10-20 minutes, but the frequency of the comparison is at the discretion of the local office.

Application controls are provided so that each office can define the following:

· Whether to monitor only locations which match the host HSA (Hydrologic Service Area); or to monitor all river locations for which forecast data exist.
· Which forecast data are used in the comparison, in terms of when the forecast was issued and for when the forecast data applies. 
· Which observed data are used in the comparison, in terms of how close in time the observed value is to the forecast value. 

ObsFcstMonitor reads the forecast data table containing the specified stage or discharge data.  It only considers certain forecast data, based on its basis time and valid time.  Forecast data are almost always provided as a time series, as opposed to a single value.  The forecast time series is issued at a certain time, referred to as the issuance or basis time.  Each value in the time series has a time for which the forecast value applies.  For example, a forecast time series containing 4 values may have a valid time of 12:00 Tuesday, and it may contain values beginning at 18:00 Tuesday.  Therefore, its valid times would be at 18:00 Tuesday, 00:00 Wednesday, 06:00 Wednesday, and 12:00 Wednesday.

Because the application requires both forecast and observed data, the time window within which is compares data is ended by the current time.  The beginning of the time window for which it reads the forecast data is based on the following constraints:

· The forecast basis time must be later than a time determined by subtracting the user-managed value for the basis time “lookback” duration given in hours
· The forecast value time must be later than a time determined by subtracting the user-managed  value for the valid time “lookback” duration given in hours

For example, if the lookback times for a the basis time is 24 hours and the valid time is 6 hours, than comparisons will only be made for forecast data issued within the last 24 hours and for times within the last 6 hours.
From this time window, a list of unique forecast time series is assembled and readied for future processing.  Each time series is defined by the following attributes:

· location id

· physical element (PE) – i.e. HG for stage, QR for discharge

· type source (TS) - i.e. FF (forecast with QPF), FZ (standard forecast)

· basis time
For each unique combination of the location id, PE, and TS code, a time series is obtained that contains only those values that match the latest basis time for the lid-PE-TS.  This ensures that only the latest forecasts are used.
For the given location in each of these time series, observed data are obtained.  For each forecast value, the application considers only the closest matching observed data.  When finding this closest match, it only considers data which has an observed time within the allowable time window around the forecast valid time.  This time window is passed as command line argument.  For example, if the forecast value is 18:00 and the time window is given as 45 minutes, then the closest value between 17:15 and 18:45 is used.

The difference between the observation and forecast value are checked against a threshold value that is stored in the DataLimits or LocDataLimits table. As with all WHFS alert/alarm thresholds, the application uses any location specific limits in LocDataLimits that may exist.  If they do not exist, then the default limits in DataLimits are used.  If the difference is greater than or equal to the threshold alert or alarm limit, then an entry noting this exceedance will be written to the AlertAlarmVal table. 
The AlertAlarmVal table entry will have all the information representing the values from the FcstHeight table.  In addition, then “supp_value” column in the table will store the observation value used in the comparison.   This allows any application reviewing the AlertAlarmVal table to note both the observed and forecast values that were compared.  The AlertalarmVal entries will have the alert/alarm category (“aa_categ” column) defined as “alert” or “alarm”, as appropriate, and the failed alert/alarm check (“aa_check” column) is defined as “diff”.  The category and check are displayed when viewing the alert/alarm entries. 

If there are any new forecast data for the same valid time, the existing entries in the Alertalarmval table are overwritten.  This can occur although it is expected to be rare.
3.0 Command Line Arguments

The application is invoked with the following command line arguments:

obsfcst_monitor 

-d <dbname> 

-f <location filter>  

-t <forecast table name>

-b <basis time lookback hours> 

-v <valid time lookback hours>

-w <time window for obstime match with valid time in minutes>

All of the arguments are mandatory.  Each of them is discussed briefly below:

· The database name is normally provided by the calling script, discussed later. 
· The location filter is set to either “HSA” or “ALL”

· The forecast table name is set to either “FcstHeight” or “FcstDischarge” 

· The basis time, valid time, and matching time window were described earlier in the document. 

4.0 Application Script

The ObsFcstMonitor application has a run script. This script is provided in the following location:
/awips/hydroapps/whfs/local/bin/run_obsfcst_monitor

It can be scheduled as a cron job to run at regular intervals. This run script has the following default setting for some of the command line arguments that are passed to the program obsfcst_monitor.
DATABASE_NAME=$DB_NAME              # dbname set by set_hydro_env

LOCATION_FILTER=HSA                 # HSA - consider locations that match hsa

BASISTIME_LOOKBACK_HRS=48           # Look back hours for basis time

VALIDTIME_LOOKBACK_HRS=12           # Look back hours for valid time

MATCHING_VALID_TIMEWINDOW_MINS=120  # Time window for obstime                                                      match with valid time

An example usage is:

     obsfcst_monitor.LX -d hd_ob6ounx -f HSA -t FcstHeight -b 48 -v 12 -w 120  

This would consider the locations which match the host HSA.  It would compare the forecast height with the observed data in the height table, only considering forecast data which has a basis time less than 48 hours ago and a valid time not more than 12 hours old.  The comparison would be done for observed data within 2 hours of the forecast data..  
5.0 Log Files TC "5.0 Log Files" \f C \l "1" 
Log Files are created in the path specified by the token obsfcstmonitor_log_dir; normally this is set to:

/awips/hydroapps/whfs/local/data/log/obsfcst_monitor


The log files use the naming convention of: obsfcst_monitor_log_MMDD.  The log files are purged by the purge_files script.
6.0 Assumptions and Limitations TC "6.0 Assumptions and Limitations" \f C \l "1" 

Following are the assumptions and limitations of this application.
a) Only considers forecast duration that is instantaneous.  It will not consider non-instantaneous forecasts.

b) Allows probabilistic forecast values to be compared and treated like any other forecast.
c) Compares forecast stage and observed stage (height), forecast flow and observed flow (discharge); it will not perform any stage-flow conversions.

d) Comparison of forecast versus forecast data with different basis times will not be done.  Only the latest basis time for a given location-PE-TS will be considered.
e) When looking for match for forecast data for a lid, pe, ts combination in observed data, the application will not differentiate between the observation type-source.  The application will use the observed time close to the forecast valid time, irrespective of the type-source of the observation.
f) If the observed data is changed after the application writes it to the AlertAlarmVal table, then this change in the observed data is not reflected in the AlertAlarmVal table.
7.0 Algorithm TC "4.0 Algorithm" \f C \l "1" 


Given below is the algorithm used by the application.  The algorithm is demonstrated with use of the command line arguments from the above example.

a) Read the command line arguments.

b) Read the appropriate forecast table

c) Get the unique list of lid, pe, ts, basis time where 

· basis time >=(current time – 48 hours),

· valid time between ( current time and current time – 12 hours),

· lid matches the lid in location table whose hsa matches the 

· HSA in admin table

· forecast value is not equal to missing (-9999.)

d) For each lid, pe, ts in the list 

d.1)  Consider only the latest basis time

d.2)  Read the forecast table for this lid, pe, ts, basis time and get the valid time 

        series (v1…vn) order by valid time

d.3)  Read the height table 

d.4)  Get the obs records which have the same lid and pe and 

        obs time between ( v1 – 2 hours and vn + 2 hours) order by basis time

d.5) For each forecast valid time in (v1…vn)

        d.5.1) Scan through the list of records obtained in step d.4

                   and find the closest obs time match which should also be

                   within the time window 2 hours ( 120 mins) from the valid time

       d.5.2) If there is a match within the window, check the difference between the 

                  forecast value and observed value.

       d.5.3) If the obs value is not missing (-9999.0) and if the difference is greater 

                 than or equal to the limits set in the data limits table then write it to 

                 alertalarmval table.  All the fields in the alertalarmval table which 

                 match the field name in forecast table, will have the same value as 

                 forecast table.  The value for supp_value field will be the observation 

                 value, aa_categ will be alert or alarm and aa_check will be diff. If the 

                 record created is a unique record then insert (don’t update).

e) Scan through the alertalarmval table, looks for records which have aa_check 

value as diff, and compare these records with the forecast table. If there is any new forecast data (with new basis time) available for the same valid time in the forecast table then delete the corresponding (old basis time record) in alertalarmval table.
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