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1. Overview

2. Procedure

1)
Get the rain gage data from the ProcPrecip table 

2)
Perform the Spatial Consistency Check (SCC) to identify questionable gages.

a)
Read the lightning data and check whether there is lightning near the questionable gages. If there is, the gage is not identified as questionable.

b)
Update the QC attribute in ProcPrecip table, as appropriate, for the gage value in question. 

3)
Perform the Multi-Sensor Check (MSC) check.

a)
Get the  radar-mosaic (rmosaic) data.

b)
Perform the MSC gage-radar check using the following algorithm. 

MSC status = Passed

 If ( gage = 0.0) Then

If (radar mosaic value for the same or the up-to-8 surrounding HRAP grids > threshold value) Then

MSC status = Failed

The threshold value is defined by the mpe_msc_precip_limit token. 

c) 
Perform the MSC gage-gage check using the following algorithm.

If (gage = 0.0) then

Set non_zero_count = 0

For each of four directions (N, S, E, W) on HRAP grid

{

If (one of the three boxes in the given direction has a gage > 0.0) Then

Increment non_zero_count

}

If (non_zero_count = 4) Then

MSC status = Failed

d)
Update the quality_code attribute, to represent the MSC status, in ProcPrecip table for the gage value in question. 

3.  New Tokens 

mpe_gage_qc: 

Specifies whether or not o perform the gage qc processing.  It is set to ON or OFF. The default value is ON.

mpe_sccqc_threshold:

Threshold used in the SCC algorithm.  Default value is 2.0. The value should be between 0.5 and 4.0. If not, the default value is used.

mpe_scc_boxes_failed:

Number of boxes that must fail the SCC to conclude that a gage value failed the SCC.  Default value is 4. The value should be between 1 and 4. If not, the default value is used.

mpe_msc_precip_limit: 1.0

Default value is 1.0 mm. The value should be between 0.1mm and 10000.0mm. If not, default value is used.

4.  Input and Output Data

The input data include gage data, lightning data, and radar mosaic result.  The gage data and lightning data are read from the ProcPrecip and Lightning tables, respectively.  When reading the gage data, no pseudo-gage data, which is entered by the user, is considered.

The radar mosaic data are contained in files, one for each hourly run of MPE_Fieldgen.  The mosaics are input to the gage qc operations, although they are actually part of the MPE_Fieldgen output, and are produced by MPE_Fieldgen prior to the gage qc operations.

The output data is the updated QC setting (quality_code column) in the ProcPrecip database table and log file information. 

4.1  Output Log Information

Log information about Gauge QC is saved in the mpe_fieldgen log file. Here is a sample of log information about Gauge QQ:

Gauge QC token (mpe_gage_qc)is: ON. Run Gauge QC.

**************** HOUR=16 **************DATE=10032003.......

  Begin Spatial Consistency Check at: Oct  3, 2003 - 16:26:13.00

 Min. and max lat and lon are:   33.84  46.02  69.12  84.35

 Threshold of Spatial Consistency Check is:  2.0(dimensionless)

 Number of gauge data reports is:  260

   Gauge ID  Longitude   Latitude  Value(mm)  Num boxes failed

    BANP1     77.350      40.730     .2540         4

    GLXP1     77.630      41.730     .2540         4

    LAWP1     76.070      41.780     .2540         4

    AFTW2     79.517      39.533    2.0320         4

    MSAW2     79.700      39.267    1.0160         3

  End Spatial Consistency Check at: Oct  3, 2003 - 16:26:13.00

  Begin check lightning reports to suppress outlier

  qc checks at: Oct  3, 2003 - 16:26:13.00

  Limit of number of boxes failed for Spatial Consistency Check is: 4

Note: If a gauge failed 4 boxes check but had lightning nearby (surrounding HRAP grids), a log message like "Not flagged XXXX since lightning detected." could be shown here.

  Update QC setting in procprecip table for gauges exceeded

  threshold for 4 boxes and no lightning nearby.

  End check lightning reports to suppress outlier

  qc checks at: Oct  3, 2003 - 16:26:14.00

.......

  Begin Multisensor Check at: Oct  3, 2003 - 16:26:19.00

 Precipitation limit of Multisensor Check is:  1.0(mm)

   Gauge ID  Value(mm)  Radar mosaic check  Surrounding rain gauge check

    HWIN6        .0000       Failed   

    CHO          .0000       Failed   

 Begin updating QC setting in the procprecip table for gauges failed 

  multisensor check at: Oct  3, 2003 - 16:26:19.00

 End updating QC setting in the procprecip table for gauges failed 

  multisensor check at: Oct  3, 2003 - 16:26:19.00

  End Multisensor Check at: Oct  3, 2003 - 16:26:19.00
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