Noise enhancement wind analysis (NEWA) program: user notes
The noise enhancement wind analysis (NEWA) program has been developed to assist people in analysing meteorological data so they can determine whether wind speed and direction need to be considered in a noise assessment, as defined by the NSW industrial noise policy: www.environment.nsw.gov.au/noise/industrial.htm.
What you need to run the NEWA program
Before using the program, you must have access to a computer compatible meteorological data file or files that represent wind conditions in the area where the assessment is to be applied. The data should cover the seasons and periods (day, evening or night) which need to be considered in the assessment.

Suitable data can be obtained from a number of sources including the Bureau of Meteorology, Sydney Water, the Department of Environment, Climate Change and Water (DECCW), consultants and industries.

Ausplume and ISC formats 
Data in Ausplume or ISC formats are widely used in air pollution dispersion models, so are available for many areas where noise assessments may need to be undertaken.  They include hourly meteorological data, usually spanning a period of one year. The data files used are in a standard format (one format for Ausplume and one for ISC). If the data are in these standard formats, the NEWA program will be able to process them directly, so long as the Ausplume files end with the extension *.aus or *.AUS and the ISC files end with the extension *.isc or *.ISC. Note the NEWA program is set up to automatically ’know‘ that files with these extensions are constructed with the formats used in the Ausplume or ISC programs.

For isc/ISC files the wind directions are shown as flow vectors. Flow vectors specify the direction towards which the wind is blowing rather than the more conventional approach used by Ausplume or the Bureau of Meteorology which specifies the direction from which the wind comes. The NEWA program will automatically process the data in any file with the extension *.isc or *.ISC, assuming that the wind direction is specified as a flow vector. You do not need to edit the file, but you should always confirm that the file has been prepared using the standard ISC convention. 
Comma separated values format (CSV format)

The program can also process data in the ‘comma separated values’ format’ (CSV). You can easily convert any data file (from, for example, the Bureau of Meteorology) into the CSV format, using a spreadsheet or a text editor and usually with only a modest amount of manipulation.
The program will automatically process files with extensions *.csv, *.CSV, *.aus or *.AUS assuming that the wind direction in the file specifies the direction from which the wind is blowing, i.e. the normal Bureau of Meteorology convention.
CSV files must have the following structure:

Header

YYYY, MM, DD, HH, WS, WD

YYYY, MM, DD, HH, WS, WD

etc

where YYYY is the year – for example, 2006 or 06, 1999 or 99. The year must be present and it must be a number.
MM is the month – for example, 1 or 01 for January, 2 or 02 for February, 11 for November, 12 for December.
DD is the day of the month – for example, 1, 2, 3, 28, 29, 30, 31.
HH is the hour of the day using a 24-hour clock – for example, 1 or 01 for 1 a.m., 2 or 02 for 2 a.m., 23 for 11 p.m., 24 for midnight.
WS is the wind speed. WS must be in m/s and could take values – for example, 1, 0.1, 2.3, 12.6.
WD is the wind direction from which the wind is blowing in degrees clockwise from grid north – for example, 0 or 00 or 000 for north, 90 or 090 for east. 
An example of the first few lines of a CSV file in the required format is shown below:

Header up to 132 characters

2006,6,1,1,2.1,280

2006,6,1,2,5.5,287
2006,6,1,3,3.5,286
2006,6,1,4,3.6,289
2006,6,1,5,4.7,270
2006,6,1,6,2.4,267
2006,6,1,7,6.0,256
2006,6,1,8,7.0,267
2006,6,1,9,8.2,278
2006,6,1,10,5.3,300

2006,6,1,11,6.5,280

2006,6,1,12,3.4,285
AUS and ISC formatted files will only ever have one line of data for each hour.  The CSV formatted data provided will usually be hourly data with one line per hour and the example above applies for the case when the data are available on an hourly basis.
If there is more than one line of data per hour then the user must prepare the data carefully.  Remember according to the INP, daytime is 7 am to 6 pm, evening is 6 pm to 10 pm and nighttime is the period 10 pm to 7 am.  If the data are available at say ten minute intervals then there will be six lines of data with the same hour e.g. these lines might refer to 7:00, 7:10, 7:20, 7:30, 7:40 and 7:50 am.  The hours 7:10, 7:20, 7:30, 7:40 and 7:50 are really daytime hours and only 7:00 am is a nighttime hour.  Similarly 6:00 pm is a daytime hour, but 6:10, 6:20, 6:30, 6:40, 6:50 pm should be treated as evening hours.  A way to ensure that the data are correctly counted as day, evening and nighttime observations is to use the insert cells function in Microsoft Excel to align the meteorological data to the correct hour.  Alternatively if the hour is expressed as a fraction e.g. ten past six pm (6:10) appears in the file as 6.17, 6:20 as 6.33 etc. then the program will read the hour and its fraction correctly and process the data correctly.  The approach to use is left to the user.
Data at other than hourly time intervals will also be processed correctly when these adjustments are made, but a further word of caution applies if, for example, the file includes hourly data mixed with data collected at other intervals of time, results may be biased, with the data collected over shorter intervals being given more weight than should be the case. This means you cannot use the NEWA program to process meteorological data sampled at irregular intervals of time or with mixed sampling intervals.
The program will also process data at three- or six-hourly intervals, but the longer the time interval the less robust will be the statistics that the program provides, and data collected every six hours could mean that there is no data for the evening period.
Starting the NEWA program
To start the program, double click the NEWA.EXE file.

In running the program, you must select the file to be processed using the ‘file open’ icon on the top left hand side of the screen.
Specifying the location of the source and the receiver

You must specify the coordinates of the source and receiver. This can be done using any Cartesian coordinate system which uses, for example, AMG, MGA, ISG coordinates, or a user specified system with distance measured in any consistent set of units. Figure 1 shows a user specified system. For the arrangement shown, the source would have an easting of 0 and northing of 0 and the receiver would have an easting of 4 and northing of 1. 
Although the example shows the source at the origin, it does not have to be. The program will accept positive and negative coordinates if these are convenient, but AMG, MGA and ISG coordinates do not take on negative values. The northing axis must be parallel with the north axis used by the meteorological station.
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Figure 1: Specifying source and receiver coordinates

Setting the wind speed and wind direction range

You can set the maximum and minimum wind speeds to be considered in the analysis and the angle of the wind about the source–receptor vector that is to be considered. Figure 2 illustrates such speeds and angles.

In Figure 2, the defaults are 0.5 and 3 m/s for minimum and maximum wind speeds respectively and +/- 90 degrees for wind direction. The lower wind speed threshold (default 0.5 m/s) is the wind speed regardless of direction. It is set to exclude defining calm conditions as noise enhancing conditions. Note that calm conditions might be associated with significant noise enhancement, because of inversions, but would only have a weak enhancement due to the wind. The upper wind speed is the speed of the component of the wind along the source to the receiver.
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Example showing how the program uses the angle of winds entered by the user.

The figure shows the default case in which the angle is 90 degrees.  Any wind represented by

the blue (unbroken) vectors would be considered and tested to see if the component of the wind along 

the source to receiver vector and towards the receiver is in the wind speed range set by the user.

If it is in the range then it is counted as a period when the wind would enhance the noise at the

receiver by a significant amount.

The red broken arrows are examples of winds that would be excluded because

they would be counted as not causing noise enhancement no matter what the wind

speed.
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Figure 2: Illustrating the wind directions accepted for analysis for the default 90-degree case
Results of the calculation

Any period for which the wind speed is outside the wind speed range, or for which the wind direction is outside the specified wind direction range, will be counted as not contributing to a noise enhancing condition, but will be counted as being valid data representing conditions in the area. 
The other wind speed and wind direction conditions, which you do not exclude, will be tested to determine if the vector component of the wind speed towards the receiver is less than or equal to 3 m/s. If this is the case, the period will be counted as contributing to the times when noise enhancement can occur or as a period when noise enhancement will not occur.
The percentages of time, for each season and period, when noise enhancing conditions occur, are calculated by dividing the number of times noise enhancing conditions are identified by the total number of data periods in the file for that period and season. This is why data collected over different time intervals in any particular data file should not be mixed.

The program may report a zero in the tabular summary. This could occur if there were no enhancing conditions or if there was no data in the file for that season or period. When there is a zero because of an absence of relevant data, a warning is printed below the table. If there is a zero because the noise enhancing condition never arose, no warning is printed, but you should still check that the file contains enough data to properly represent the conditions in the area.
You should always examine the files that they process to determine what data are in the file. Knowing your data will prevent ’garbage in garbage out‘ problems.
The results will be shown in a Microsoft Notepad document and will automatically be saved to the same location as your NEWA.exe file location with the file name ‘Results.txt’. Should Notepad not open when you have performed the calculation, you may need to find the results document in your files. On performing another calculation, the previous results file will be overwritten, so you should save the older results file with a different name before performing another calculation.

