Classnote–7

Wind Rose

(see page 7 for HW , due October 22, 2008)

Windrose:  Windrose is the graphical presentation of the frequency of occurrence of wind direction and wind speed categories for the purpose of identifying prevailing winds for air pollution study.  

Construction of the Frequency of Occurrence of Windn Direction and Wind Speed Categories:  

One can construct any windrose plots using the portion of wind data of interest.  For instance, a windrose can be constructed for a fixed duration of time or for a specific time segment of the same fixed duration.  You can construct a windrose using one year of wind record or you can construct a windrose using only the nighttime wind data, depending on the purposes of your research/analyses.  The following outlines the construction of a windrose based on a given atmospheric stability and given year.

STATION: 94823     YEAR: 64     RUN ID: pittsburgh 1964 cdm2

         MONTHS SELECTED:   OCT NOV DEC

                                           FREQUENCY DISTRIBUTION
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 NUMBER OF OCCURENCES OF   A   STABILITY  =       0

 NUMBER OF CALMS WITH   A   STABILITY  =        0
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 FREQUENCY OF OCCURENCE OF   A   STABILITY  =   .000000

 FREQUENCY OF CALMS DISTRIBUTED ABOVE WITH A STABILITY =  .000000

FREQUENCY DISTRIBUTION
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 NUMBER OF OCCURENCES OF B STABILITY  =      42

 NUMBER OF CALMS WITH B STABILITY  =        7

FREQUENCY DISTRIBUTION
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FREQUENCY OF OCCURENCE OF B STABILITY  =   .019022

FREQUENCY OF CALMS DISTRIBUTED ABOVE WITH B STABILITY =  .003170

Follow the same procedures and define the frequency of occurrence of C, D, E, and F stability.

Here is frequency of occurrence categorized by atmospheric stability

      .000000.000000.000000.000000.000000.000000
Stability A

      .000000.000000.000000.000000.000000.000000

      .000000.000000.000000.000000.000000.000000

      .000000.000000.000000.000000.000000.000000

      .000000.000000.000000.000000.000000.000000


      .000000.000000.000000.000000.000000.000000

      .000000.000000.000000.000000.000000.000000

      .000000.000000.000000.000000.000000.000000

      .000000.000000.000000.000000.000000.000000

      .000000.000000.000000.000000.000000.000000

      .000000.000000.000000.000000.000000.000000

      .000000.000000.000000.000000.000000.000000

      .000000.000000.000000.000000.000000.000000

      .000000.000000.000000.000000.000000.000000

      .000000.000000.000000.000000.000000.000000

      .000000.000000.000000.000000.000000.000000

      .000000.000000.000000.000000.000000.000000
Stability B 

      .000000.000000.000453.000000.000000.000000

      .000000.000000.000000.000000.000000.000000

      .000000.000000.000906.000000.000000.000000

      .001272.000453.000000.000000.000000.000000

      .000819.000906.000453.000000.000000.000000

      .000000.000000.000000.000000.000000.000000

      .001516.001359.000000.000000.000000.000000

      .000575.000000.000000.000000.000000.000000

      .000575.000000.000000.000000.000000.000000

      .001150.000000.000000.000000.000000.000000

      .001847.000453.000453.000000.000000.000000

      .000819.000906.000906.000000.000000.000000

      .000366.001359.000000.000000.000000.000000

      .000122.000453.000453.000000.000000.000000

      .000000.000000.000453.000000.000000.000000

.000172.001812.002265.000000.000000.000000
Stability C 

      .000172.001812.001359.000000.000000.000000

      .000000.000000.000453.000000.000000.000000

      .000172.001812.001812.000000.000000.000000

      .000796.003171.002265.000000.000000.000000

      .001206.002265.003624.000000.000000.000000

      .000172.001812.001812.000000.000000.000000

      .000668.001812.002265.000000.000000.000000

      .000557.005888.001359.000453.000000.000000

      .000582.000906.000906.000000.000000.000000

      .000086.000906.000453.000000.000000.000000

      .000343.003624.006341.000000.000000.000000

      .000300.003171.005888.000906.000000.000000

      .000129.001359.002718.000906.000000.000000

      .000086.000906.001359.000000.000000.000000

      .000000.000000.000906.000000.000000.000000

      .000059.001359.004982.001359.000000.000000
Stability D 

      .000078.001812.002718.000906.000000.000000

      .000059.001359.000453.000000.000000.000000

      .000098.002265.001359.002265.000453.000000

      .000590.002718.001359.002265.000000.000000

      .000195.004529.000453.000000.000000.000000

      .000156.003624.003171.002265.000000.000000

      .000137.003171.003624.000906.000000.000000

      .000254.005888.005888.006341.000000.000000

      .000117.002718.002265.005435.000000.000000

      .000078.001812.011776.018116.003624.000453

      .000609.003171.006341.011776.003624.000000

      .000117.002718.010870.028080.004529.000000

      .000020.000453.008606.013135.001359.000000

      .000551.001812.008606.009964.002265.000000

      .000059.001359.005888.002265.000000.000000

.000844.003171.017664.008153.000000.000000
Stability E 

      .000746.002265.006794.003624.000000.000000

      .000342.003171.003171.000000.000000.000000

      .000439.004077.001812.000000.000000.000000

      .000683.006341.004982.000000.000000.000000

      .000600.000906.002265.000906.000000.000000

      .001039.004982.004529.004982.000000.000000

      .000439.004077.009058.000453.000000.000000

      .000635.005888.018116.003624.000000.000000

      .000244.002265.007700.004077.000000.000000

      .000795.002718.011323.009058.000453.000000

      .002202.001812.006341.010417.000453.000906

      .001896.003624.011323.020834.003171.001359

      .000293.002718.008606.014946.002718.000906

      .001394.003624.011776.009964.003171.000453

      .000098.000906.016758.011323.000000.000453

      .003060.003624.003624.000000.000000.000000
Stability F 

      .001392.004077.000906.000000.000000.000000

      .003678.005435.001359.000000.000000.000000

      .005975.008606.000453.000000.000000.000000

      .012557.017211.000453.000000.000000.000000

      .011187.016758.001359.000000.000000.000000

      .007675.013587.001812.000000.000000.000000

      .005820.008153.001359.000000.000000.000000

      .014422.024457.002718.000000.000000.000000

      .003401.009964.005435.000000.000000.000000

      .004771.010417.007700.000000.000000.000000

      .005389.012229.008606.000000.000000.000000

      .011198.018569.014040.000000.000000.000000

      .003854.009511.003171.000000.000000.000000

      .004914.009058.003171.000000.000000.000000

      .002165.006341.003171.000000.000000.000000

EPA WindRose Model
Model:
Wrplot

http://www.epa.gov/scram001/metobsdata_procaccprogs.htm/ 

Find WRPLOT to download the program for generating windroses using surface wind observations.

Save the program wrplot and unzip in a directory with a name of less than 8 characters.  The wrplot was written in FORTEAN and can only be run on DOS.  Therefore, some conveniences that come with WINDOW Environment won’t be applicable.

Meteorological Data:
El Paso, Texas

http://www.epa.gov/scram001/ 

Click Meteorological Data then Surface Data and TX to download the desirable year of data.

The parameters and the format of the records in this file are as

follows:   23044920101 0---030030370000

       Field        Parameter                    

      Position        Name                     Units

        1-5       National Weather Service

                  Station Number

        6-7       Year

        8-9       Month

       10-11      Day

       12-13      Hour

       14-16      Ceiling Height           Hundreds of Feet

       17-18      Wind Direction           Tens of Degrees

       19-21      Wind Speed               Knots

       22-24      Dry Bulb Temperature     Degrees Fahrenheit

       25-26      Total Cloud Cover        Tens of Percent

       27-28      Opaque Cloud Cover       Tens of Percent

HW:  (100 points)
Plot a windrose and show the frequency of occurrence of wind direction and wind speed for

a) year 1992 at El Paso, Texas.  

b) the months of Jan. 1, 2008 through Jan. 31, 2008 at selected sites as follow: 

Last digit of S.S. No. 1-3
CAM 12 site

Last digit of S.S. No. 4-6
CAM 41 site

Last digit of S.S. No. 7-8
CAM 49 site

Last digit of S.S. No. 9-0
CAM 72 site

(Due Oct. 22, 2008)

To find the surface meteorological data for Jan. 1, 2008 through Jan. 31, 2008 in El Paso, go to

 http://www.tceq.state.tx.us/compliance/monitoring/air/monops/hourly_data.html then select the desired site and generate data for the plotting the windrose.  For this exercise, use the hourly data reported as resultant wind speed and resultant wind direction.  Make sure the wind speed unit is consistent between your wind rose plot and wind data reported by TCEQ (it used to be called TNRCC).

[image: image5.wmf]
[image: image1.jpg]=elp test3li2

JSLIE l —Dacambar 2l Micleniclbyt =11 i

CAalLM WINDS 1. 94X

WIND SPEEL (KHNOTE]
NOTE: Fraquarnclas=s

Ilrd |l cata dAliractlon

Fram whlch tha

wlind 1= blowlng.





[image: image2.wmf]
[image: image3.png]LOCAL TIME (h)


































































































































� EMBED Word.Picture.8  ���








5
1

[image: image4.png]Figure 4.3 Diurnal variation of potential temperature profiles and the planetary boundary layer (PBL) height during
() Day 33 and (b) the night of Days 33-34 of the Wangara Experiment. (c) Curve A is the PBL height during day-
time and curve B is the surface inversion height at night. After Deardorff, 1978.
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