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Purpose

Assists the DBA in understanding the implementation and details of the Data Averaging process for the CCAQS Database.

Help in making changes and enhancements to the existing process and debugging any errors in the course of maintaining the same.

This document will not contain any information on design of the process. This document is rather focused on describing the implementation details.
Description

The main functionality of the Data Averaging process is to accomplish the following:

1. Copy the supplied Hourly data from Air_Obs Table to the Air_Obs_Hourly Table.

2. Average the supplied sub-hourly data to one hour and copying this data to the Air_Obs_Hourly Table. 

3. Link all records in Hourly Table with the records in ‘sub-hourly’ Air_Obs Table.

4. Create the Vector Wind Speed and Resultant Wind direction records in the Hourly Table using the wind speed and wind direction records in the Hourly Table.   

Averaging Process in CCAQS Data Management System

Summary

Data records in Air_Obs Table are classified into three types:

i. Data that are Hourly

ii. Data that are sub-Hourly and need to averaged.

iii. Data that are sub-Hourly and do not need to averaged (example: Aircraft data)

The Method Table has a column “AvgMethodID” for identifying the type of data as described below.

1. Data that are Hourly – For these type of data, AvgMethodID will be the same as Method_ID.  These data will be copied directly as is from the Air_Obs Table to the Air_Obs_Hourly Table.

2. Data that are sub-Hourly and do not need to averaged – For these type of data, AvgMethodID will be different form Method_ID. These data will be averaged and then will be copied from Air_Obs Table to Air_Obs_Hourly Table. 

3. Data that are sub-Hourly and do not need to averaged. – For these type of data, AvgMethodID are the same as Method_ID. These data will be copied as it is from Air_Obs Table to the Air_Obs_Hourly Table.

Assumptions

· Data providers will not submit duplicate data within the same or different files.  Providers will not submit both sub-Hourly and Hourly data for the same period of time.

· Data providers will not provide sub-hourly data for same hour across multiple submittal files. 

· Data in the Upper_Air_Obs table will never be used as part of the averaging process.  

Dependencies

· Each method in the Methods Table is to have an AvgMethodID.  In case where a method is hourly or sub-hourly and the associated data do not need to be averaged, the AvgMethodID should be same as Method_ID.  In the cases where a method is sub-hourly and needs to be averaged, the AvgMethodID is expected to be different than the Method_ID.

· Each entry in the Sampling_Duration Table is to have a MinimumValidToAverage entry in this column. This column stores the number of valid observations required for averaging.  For example, if the Sampling_Duration_Code is in minutes, ideally there should be 60 observations, and the minimum number of valid records that are required for a complete averaging 45 or 75%. (Data with less than 75% are still averaged but are reported as not complete).

· The SIBLING_METHODS Table is required for creating Vector Wind speed and Resultant Wind Direction records. The observations for METHOD_ID and SIBLING_METHOD_ID in the table are used to create vector wind speed and resultant wind direction records.

Data averaging process can be divided into 3 steps:

1. Copying the data from the Air_Obs Table to Air_Obs_Hourly Table

2. Linking the Air_Obs_Hourly records with Air_Obs Table and Upper_Air_Obs Table records

3. Creating the Vector Wind Speed and Resultant Wind Direction records using the associated wind speed and wind direction records in Air_Obs_Hourly table.

Top
Copying the data

Description

Copying the data from Air_Obs Table to Air_Obs_Hourly Table is done by the following two stored procedures:

1. Sp_Move_Hourly_Data: 

i. This stored procedures selects the data from Air_Obs Table where Method_ID is same as the AvgMethodID 

ii. This procedure inserts these records into Air_Obs_Hourly Table.

2. Sp_Move_SubHourly_Data:

i. This stored procedure selects the data grouped by Start_Date, Start_Hour, Support_ID, Method_ID, Start_Elevation and Instrument_Tracking_ID. Minimum value of all other columns in the Air_Obs Table where Method_ID is different form the AvgMethodID – Can you Explain this more??

ii. Calculate the Primary_Flag value by using these rules. 

If the valid observation records are more than the MinimumValidToAverage, then the new Primary Flag value is set to VH (Valid Hour).
If at least one valid observation is found and the total number of valid observation records is less than MinimumValidToAverage, the new Primary Flag value is set to NC (Not Complete).

If all averaged data observations are (S)uspect, then the new Primary Flag is (S)uspect.

If all averaged data observations are (M)issing, then the new Primary Flag is (M)issing.

If all observations are (I)nvalid, then the new Primary Flag is (I)nvalid.

iii. These data records are inserted into Air_Obs_Hourly Table.

The following is a list of all columns in the Air_Obs_Hourly Table that are not found in the Air_Obs Table along with a description of the standard procedures (Sp) that use these entries. 

	Column Name
	 Usage
	1st Process Outcome - Sp_Move_Hourly_Data
	2nd Process Outcome -Sp_Move_SubHourly_Data

	Air_Obs_Method_ID
	In Air_Obs_Hourly Table the Air_Obs_Method_ID represents the Method_ID before it gets averaged. (This is the Method_ID of the associated record, which is in Air_Obs Table).

In Air_Obs_Hourly Table, Method_ID column represents the Method_ID after the records are averaged.
	Resultant Affect: During this process the Method_ID and Air_Obs_Method_ID will remain the same. 
	Resultant Affect: The Method_ID inserted in the Hourly Table will be the AvgMethodID of associated with the Method_ID in the Air_Obs Table.

	DetailRecords
	Represents total number of associated records in the Air_Obs Table 
	Will operate where DetailRecords = 1 for hourly Method_IDs.
	This is the total number of associated records in the Air_Obs Table.  Will operate where DetailRecords > 1 and where DetailRecords = 1 depending on the Method_ID/AvgMethodID.

	Valid Records
	Represents the total number of valid records in the Air_Obs Table associated with the observation data to be averaged. (Observation with Primary_Flag values other than invalid, missing or suspect)
	Will operate only where Valid Records = 1
	Total number of records in the Air_Obs Table where the Primary_Flag is “Valid”.  These are observations with Primary_Flag is other than invalid, missing or suspect.

	MinimumValidToAverage
	Represents the number of valid observations required for ‘complete’ hourly average.  This is  based on the associated Method.
	Derived from MinimumValidToAverage column value of SAMPLING_ DURATIONS Table
	Derived from MinimumValidToAverage column value of SAMPLING_ DURATIONS Table



	PercentComplete
	
	100
	(ValidRecords  / Minimum Records * 1.25) * 100

	Processed
	This value will be set to ‘0’ before the records in Air_Obs_Hourly Table are not linked to Air_Obs Table.
This value will be set to ‘1’ after the records in Air_Obs_Hourly Table are not linked to Air_Obs Table??? 

This value will be set to ‘2’ for created Scalar wind speed and Average wind direction records in Air_Obs_Hourly table if they are used in creation of Vector Wind Speed and Resultant Wind Direction Records

This value will be set to ‘3’ for created Vector Wind speed and Resultant Wind direction records using Average Wind Direction and Scalar Wind Speed records that are in Air_Obs_Hourly Table 
	0
	0

	AverageMethod
	
	‘Sp_Standard_Average'
	‘Sp_Standard_Average'

	AverageMethodVersion
	
	'1.0'
	'1.0'


Linking Records

Description

After the records are copied to the Air_Obs_Hourly Table, Air_Obs_Hourly Table records are ‘linked back’ to the Air_Obs Table by updating the AIR_OBS_HOURLY_ID column of the Air_Obs Table.  The AIR_OBS_ID found in the AIR_OBS_HOURLY Table is copied.

This action is done by the following stored procedures:

1. Sp_Update_HourlyData_Pointers which does the following: 

a. It selects data from Air_Obs_Hourly table where Method_ID is same as the AvgMethodID assigned for that Method_ID.

b. For the above selected records, it finds the corresponding record in Air_Obs Table by matching the Start_Date, Support_ID, Method_ID, Instrument_Tracking_ID and Start_Elevation.

c. It updates the AIR_OBS_HOURLY_ID column of the Air_Obs Table with AIR_OBS_ID column value of AIR_OBS_HOURLY where the 5 fields in ‘b’ match.

d. It updates the Processed column value to ‘1’ in the Air_Obs_Hourly Table.

2. Sp_Update_UpperAirObsHourly_Pointers: 

a. This stored procedure updates the AIR_OBS_HOURLY_ID column of the Upper_Air_Obs Table with AIR_OBS_HOURLY_ID column value of AIR_OBS Table by matching the records on the Air_Obs_ID column.

3. Sp_Update_SubHourlyData_Pointers:

a. This stored procedure selects the data from Air_Obs_Hourly Table where Method_ID is not the same as the AvgMethodID 

b. For the above selected records, it finds the corresponding record(s) in Air_Obs Table by matching the Start_Date and Hour, Support_ID, Air_Obs_Method_ID, Instrument_Tracking_ID and Start_Elevation.

c. Updates AIR_OBS_HOURLY_ID column of the Air_Obs Table with the AIR_OBS_ID column value of AIR_OBS_HOURLY for the matching records.  This will be a many to one relationship.

d. Updates ‘Processed’ column value to ‘1’ in the Air_Obs_Hourly Table.
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Creating VWS & RWD Records

Description

Vector Wind Speed & Resultant Wind Direction records are created in Air_Obs_Hourly Table using available Scalar Wind Speed and Average Wind Direction records.  The Sibling_Methods Table stores the above Method_ID information as indicated below.
	Column Name


	Information

	Method_ID
	The Method_ID of the Average Wind Direction is stored here

	Sibling_Method_ID
	The Method_ID of the Scalar Wind Speed is stored here

	Vector_WS_Method_ID
	Stores the Method_ID of Vector Wind Speed 

	Resultant_WD_Method_ID
	Stores the Method_ID of Resultant Wind Direction


Top
This WS and WD record creation process is accomplished by the following two stored procedures: 

1. SP_Create_AveragedWSWD_Data: 

This stored procedures selects all the Average Wind Direction records from Air_Obs_Hourly Table. 

Next, it searches for the corresponding Scalar Wind Speed record in the Air_Obs_Hourly Table. There are 3 possible outcomes:

Result 1: If corresponding Scalar Wind Speed is not found, it creates 2 records for vector wind speed and resultant wind direction with primary flag value “MS (Missing) along with 2 null Obs_Value. The rest of the column values are populated to complete the scalar average record. WHAT happens to Processed column ????
Result 2: If the corresponding Scalar Wind Speed is found but valid records are less than the minimum valid required, it creates 2 records for vector wind speed and resultant wind direction and sets the Primary_Flag value to NC (Not Complete) and 2 null Obs_Value. The rest of the column values are populated to complete the scalar average record. The PROCESSED column is set to 3.

Result 3: If the corresponding Scalar Wind Speed is found and valid records are more than or equal to minimum valid required, it calls “sp_CalculateVectorAverage” stored procedure to create and insert Vector Wind Speed and Resultant Wind Direction records. 

In this case, PROCESSED column for scalar Wind Speed and average Wind Direction observations are set to 2.  

PROCESSED column for Vector Wind Speed and Resultant Wind Direction observations are set to 3 in all of the above 3 cases.  

2. Sp_CalculateVectorAverage: 

This Stored procedure accepts the Air_Obs_IDs of Average Wind Direction and Scalar Wind Speed observations and Calculates the Obs_Value for the Vector Wind Speed and Resultant Wind Direction records.

This process accepts 4 parameters:

1. Air_Obs_ID of Scalar Wind Speed Observation

2. Air_Obs_ID of Average Wind Direction Observation

3. Method_ID of Vector Wind Speed Observation

4. Method_ID of Resultant Wind Direction Observation

Then it creates 3 temporary tables named #WD, #WS, and #WINDCOMP. 

#WS stores the Start_Date and Obs_Value for Scalar Wind Speed Observation 

#WD stores the Start_Date and Obs_Value for Average Wind Direction Observation 

Then it calculates the Obs_Value for Vector Wind Speed and Resultant Wind Direction observations using logic provided by Saffet Tanrikulu while he was at CARB. 

Creates 2 new records for vector wind speed and resultant wind direction. The PROCESSED column is set to 3.
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Executing Data Averaging Process

Description

This script is developed to execute the data Averaging process as a single unit. This script is called “RunDataAveraging.SQL” and this script is located in ‘Datamaintenance/SQLScripts/DataAveraging’ folder on Airways.
1. Updates the AvgMethodID column value equal to the Method_ID column value for the records whose AvgMethodID column values are NULL or zero.

2. Deletes all the rows in the Air_Obs_Hourly Table, which are not linked to the Air_Obs Table (where Processed = 0.)

3. Executes the stored procedures in the following order.

sp_Move_HourlyData

sp_Update_HourlyData_Pointers

sp_Update_UpperAirObsHourly_pointers

sp_Move_SubHourlyData

sp_Update_SubHourlyData_Pointers

sp_Create_AveragedWSWD_Data 

Top
