Assignment 7
(50  pts) 





Name
___________________________
________________________________


___________________________
________________________________

1.  (15 pts)  Prove that the divergence of a vector field, 
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, in polar coordinates   is 
Hints

I.  The divergence expanded out looks like:
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II.  Pay attention to the derivatives of the basis vectors: 
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  and 
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III: Remember that the basis vector are orthonormal, 
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2.   (5 pts) The gradient wind equation is 
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, if the Rossby number is very large, 
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 , we can neglect the Coriolis parameter.

a) (5 pts) What is the resultant equation for azimuthal wind speed, 
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?   Show all work.
b)  (10 pts) A tornado certainly can be considered a system under the conditions 
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 due to the high azimuthal wind speeds.  On November 7th, 2011, the Oklahoma Mesonet (www.mesonet.org) surface observation network had the distinct honor of sampling tornadic pressure and wind at two different stations on the same day (after having gone 15+ years without ever having one of its 100+ stations hit by a tornado).  Visit www.facebook.com/mesonet and scroll down mid-way through the news feed to find the reports from this tornadic event, first hitting the Tipton station and then the Ft. Cobb station.  Beyond the damage photos and comments (which are impressive), focus on the meteogram traces of station pressure and wind.  

Use your answer in Part a to estimate the tornadic winds (
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) for the tornado that struck Tipton, OK if the station pressure dropped from 960 mb to 913 mb in 50 seconds, the tornado was moving at 25 mph, and the maximum winds occurred at a radius of 
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from the tornado center.  Show all work, and state any assumptions you might make.
c)  (10 pts)  The Mesonet meteogram for Tipton indicates a wind gust of 83 mph.  However, the National Weather Service at Norman storm survey for Tornado # 1 (see http://www.srh.noaa.gov/oun/?n=events-20111107 for a full report) indicates that this tornado was an EF-4 with wind speeds around 180 mph.  Discuss the differences between your answer in Part b, the meteogram observation of 83 mph, and the NWS storm survey rating.  Be sure to include at least 5 reasons why the wind speeds are different.
3.  (10 pts) Use the following data table to answer the questions below.   Data are from http://www.nws.noaa.gov/climate/getclimate.php?date=&wfo=lwx&sid=BWI&pil=CF6&recent=yes&specdate=2011-11-30+11%3A11%3A11 

PRELIMINARY LOCAL CLIMATOLOGICAL DATA (WS FORM: F-6)

                                          STATION:   BALTIMORE MD

                                          MONTH:     NOVEMBER

                                          YEAR:      2011

  TEMPERATURE IN F:       :PCPN:    SNOW:  WIND      :SUNSHINE: SKY     :PK WND

================================================================================

1   2   3   4   5  6A  6B    7    8   9   10  11  12  13   14  15   16   17  18

                                     12Z  AVG MX 2MIN

DY MAX MIN AVG DEP HDD CDD  WTR  SNW DPTH SPD SPD DIR MIN PSBL S-S WX    SPD DR

================================================================================

 1  62  37  50  -1  15   0 0.07  0.0    0  2.7 12  20   M    M   5 1      20  10

 2  62  33  48  -3  17   0 0.00  0.0    0  1.7  8 240   M    M   3 1      12 170

 3  65  38  52   2  13   0 0.00  0.0    0  2.5 12 220   M    M   7 1      17 220

 4  58  43  51   1  14   0 0.00  0.0    0  7.5 21  30   M    M   6 18     30  30

 5  52  31  42  -8  23   0 0.00  0.0    0  6.9 17  60   M    M   0        25  30

 6  59  30  45  -5  20   0 0.00  0.0    0  2.0 12 150   M    M   3        16 160

 7  69  33  51   2  14   0 0.00  0.0    0  1.1  9 250   M    M   1 12     13 320

 8  71  36  54   5  11   0 0.00  0.0    0  1.2  8 200   M    M   0 18     10 210

 9  63  35  49   0  16   0 0.00  0.0    0  1.9 10 110   M    M   2 18     13 110

10  57  43  50   2  15   0 0.05  0.0    0  5.4 17 320   M    M  10 128    24 310

11  50  36  43  -5  22   0 0.00  0.0    0 12.5 29 280   M    M   4        39 270

12  62  31  47  -1  18   0 0.00  0.0    0  4.6 17 220   M    M   3        22 220

13  64  32  48   1  17   0 0.00  0.0    0  6.4 18 220   M    M   7        28 220

14  74  56  65  18   0   0 0.00  0.0    0 10.4 18 220   M    M   7 8      29 210

15  68  57  63  16   2   0 0.01  0.0    0  4.4 16 230   M    M  10 8      24 210

16  58  52  55   9  10   0 0.37  0.0    0  4.3 14 340   M    M   8 1      29 340

17  53  36  45  -1  20   0    T  0.0    0  9.4 21 320   M    M   7        28 330

18  46  29  38  -8  27   0 0.00  0.0    0  5.8 16 290   M    M   1        21 300

19  55  26  41  -4  24   0 0.00  0.0    0  3.4 15 200   M    M   5        22 230

20  68  46  57  12   8   0 0.06  0.0    0  5.1 13 250   M    M  10 1      20 230

21  61  49  55  10  10   0 0.15  0.0    0  5.3 14  70   M    M  10 12     17  70

22  61  49  55  11  10   0 1.17  0.0    0  5.8 10  80   M    M  10 12     12  60

23  64  44  54  10  11   0 0.16  0.0    0  9.6 28 280   M    M   7 1      41 310

24  60  31  46   2  19   0 0.00  0.0    0  5.2 16 280   M    M   1        21 280

25  70  36  53  10  12   0 0.00  0.0    0  5.2 13 280   M    M   2        16 280

26  70  36  53  10  12   0 0.00  0.0    0  1.1 13 310   M    M   7        23 310

27  71  36  54  12  11   0 0.00  0.0    0  4.0 18 230   M    M   7        28 240

COLUMN 17 PEAK WIND IN M.P.H.

PRELIMINARY LOCAL CLIMATOLOGICAL DATA (WS FORM: F-6) , PAGE 2

                                          STATION:  BALTIMORE MD

                                          MONTH:    NOVEMBER

                                          YEAR:     2011

                                          LATITUDE:   39 10 N

                                          LONGITUDE:  76 40 W

[TEMPERATURE DATA]      [PRECIPITATION DATA]       SYMBOLS USED IN COLUMN 16

AVERAGE MONTHLY: 50.3   TOTAL FOR MONTH:   2.04    1 = FOG OR MIST

DPTR FM NORMAL:   3.3   DPTR FM NORMAL:   -0.91    2 = FOG REDUCING VISIBILITY

HIGHEST:    74 ON 14    GRTST 24HR  1.31 ON 22-23      TO 1/4 MILE OR LESS

LOWEST:     26 ON 19                               3 = THUNDER

                        SNOW, ICE PELLETS, HAIL    4 = ICE PELLETS

                        TOTAL MONTH:   0.0 INCH    5 = HAIL

                        GRTST 24HR     0.0         6 = FREEZING RAIN OR DRIZZLE

                        GRTST DEPTH:   0           7 = DUSTSTORM OR SANDSTORM:

                                                       VSBY 1/2 MILE OR LESS

                                                   8 = SMOKE OR HAZE

[NO. OF DAYS WITH]      [WEATHER - DAYS WITH]      9 = BLOWING SNOW

                                                   X = TORNADO

MAX 32 OR BELOW:   0    0.01 INCH OR MORE:   8

MAX 90 OR ABOVE:   0    0.10 INCH OR MORE:   4

MIN 32 OR BELOW:   7    0.50 INCH OR MORE:   1

MIN  0 OR BELOW:   0    1.00 INCH OR MORE:   1

[HDD (BASE 65) ]

TOTAL THIS MO.   391    CLEAR  (SCALE 0-3)  10

DPTR FM NORMAL   -97    PTCLDY (SCALE 4-7)  12

TOTAL FM JUL 1   679    CLOUDY (SCALE 8-10)  5

DPTR FM NORMAL  -156

[CDD (BASE 65) ]

TOTAL THIS MO.     0

DPTR FM NORMAL     0    [PRESSURE DATA]

TOTAL FM JAN 1  1558    HIGHEST SLP M ON M

DPTR FM NORMAL   395    LOWEST  SLP 29.61 ON 23

a) (2 pts) Calculate the mean high and low temperatures for the numbers given above: 
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b) (2 pts) What are the median high and low temperatures?  

c) (2 pts) What are the mode high and low temperatures?  
d)  (2 pts)  What is the mean of the temperature departure from normal?  ___________ .

e)  (2 pts)  Using your answers in Parts (a)-(c), and the mean departure from normal in Part (d), which measure of centrality (mean, median, or mode) do you consider to be the best?  Why?
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