Calculate wind data

There are two data sources for calculating wind data inputs for the Random Walk Model. One
source is high frequency (10-20 Hz) sonic data. The other source is the mean wind data at a local
weather station.

The ustar values calculated from sonic data (covariance) and from mean wind speed data from a local
weather station are similar. If choose appropriate Zm (roughness length), the difference will be within
5%.

See the data file:
Modis on Remotesensing:\Jim\RandomWalk\Wind\SonicData2008-3-13-1 min data.xls

The columns P and Q show how to calculate Ustar from mean wind speed data collected from a weather
station.

Monin—Obukhov Length (L, m) can be estimated from time of day, wind speed, and the cloud cover.

If it is a clear sky around noon time and wind speed is around 2 m/s, the atmosphere will be unstable,
you can give L= -10 m.

If it is in the early morning or late afternoon times, you can give neutral condition, i.e., L=-99999 m.

Between early morning to noon or between noon to late afternoon, you can give L=-100 m (slightly
unstable).

If it is in the evening, it will be stable. You can give L=10 m.

How to calculate average wind data from high-frequency sonic data

Rand Walk model needs the average wind data inputs:
ustar: m/s; Obukhove Length, m; Wind Direction, degree .
These wind inputs can be calculated based on the equations in Stull 1998:

Stull, R. B. An Introduction to Boundary Layer Meteorology. Kluwer, Boston. 1988.


http://en.wikipedia.org/wiki/Monin%E2%80%93Obukhov_Length

ustar: Equations 2.10b (p67)

Obukhove Length : Equations 5.7c (p181)

wind direction: wind direction is the wind blowing from direction relative the y-axis positive
direction. For example, the following graph shows that a simulation from a wind direction of 40
degree. The tractor travel direction is from (0,0,0) to (0, 195,0)
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Sample calculating for 1-s average wind data:
Modis on Remotesensingl:\Jim\RandomWalk\Wind\Samplewind.xls

This speadsheet shows the sample calculations (you can use a Macro or other programs to
automatically calculate the average data once you know the equations).

The left columns are the raw sonic data (20 Hz) imported to Excel spreadsheet (you can
copy your own data in also)

Columns A: time, B: U wind (m/s) (sonic sensor points to the y axis positive direction, i.e.,
positive U points the negative direction of y axis), C: V wind speed(m/s) (positive V points
to right in the above picture), D: W wind speed(m/s) (positive W points to Z positive
direction), E: air temperature (°C)
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The columns of F to O calculate the 1-s average wind data (average of each 20 rows data)
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Then you can press Ctrl-A keys and select all the data
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-8.660020648 3025917

| 4] A B c D E F G H | J K L M M o
1 Umean Ymean YWmean Tmean UWeovaria ViWeovariance TVWecovaria Ustar C wind direction
2 3/31/2005 13:50 1894 333575 02595 149448
3 50210 1.9225 3.20075 009 14 8466
4 50:21.1  1.71175 3.58675 -0.06975 13.8722
5 50:21.1 1994 33805 -011325 142695
6 50212 1.93225 3239 00735 13 8079
7 50:21.2  2.00025 3.444  0.20025 15.348
8 50:21.3 212925 344775 009925 14 3625
9 50:21.3 2.05925 3.457 0.0085 13.546
10 50:214 204925 338925 010025 135697
1" 50214 1.9745 356975 -0.03775 13.5291
12 50:21.5 2.12825 3.439 -0.07225 13.3602
13 50:21.5 240175 3.2675 -0.1955 13.2927
14 50:21.6 2542 322 -0.1465 13.6677
15 50:21.6 245 314425 -0.3265 13.9398
16 50:21.7 236575 283725 -039525 14 4285
17 50:21.7| 2.29975 3.116 0.06625 13.5173
18 50:21.8 238975 312525 0125 13.34
19 50218 22605 329925 -0.0615 13955
20 50:21.9 19175 3657 001275 14572372 1274877 33247 -0.02026" 14 00894 " -0.01882" 0.012190424" 0028724 014975 -B.560020648 302 5917
pal 50219 2074 388625 001025 14 8229
22 3/31/2005 13:50 1.79825 3.84175 -0.00975 14.4455
23 50:22.0 163056 377975 000325 143727
24 A0°22 1 1 &7R7A 3 74725 0205 14 2611

Click on Filter
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The filter then just shows the 1-s data and then you can copy them to a new spreadsheet
and prepare for the Random Walk model format.
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	Monin–Obukhov Length (L, m) can be estimated from time of day, wind speed, and the cloud cover.

