20 Saag Sa oyl Gdmbro b (swis  pla 90 J195 9 JolT gaw (v g

OV Y

"obile) B weme 9 ' S8y 13 08 3 line

dl.o.da L’)‘;QJ .).>|5 ‘Lf‘ol"“'l .>|)T omb 5'51ti).> u}d 9 {nslc 03l —Yg\

ANNIYS oy g

A study of development and decline of two
cyclonic systems by calculation of available
potential energy

Pardehdar, M.;! Ardakani, H.? & Zamanian, M. T.®

1, 2. Faculty of Marine Science & Technology, ISlamic
Azad University, North Tehran Branch

3. Atmospheric Science and Metrological Research
Center

Abstract

One of the most important atmosphere problems. under
studies in last few years is the problem of atmospheric
energies and measurement of their components.  To
investigate this problem, scientists have divided it in two
parts, kinetic energy and potential energy. Theintensity of
acyclone or an anticyclones system is related to the kinetic
energy produced by the systems. This amount of kinetic
energy isasmall portion of the total potential energy that is
available to change into kinetic energy and named
available potential energy. The work done in this research
is the calculation of available potential energy for two
different systems over lran ,in based on A.S.Zverev's
(1972) method .Fnl. data was provided for two baroclinic
systems, for every 6 hours: The first system (The powerful
one) is from 17 February 2008 to end of 21 February 2008
and the second (The weak one) is from 29 March 2009 to 2
April 2009. Another work done in this research to indicate
the type of system isthe calculation of tilt of axis.

We can see that, the amount of available potential energy
was at its maximum at the beginning of cyclone's
formation (It was 14549 kJm2 for the first system and
6376 kJ/m2 for the second system) and also the tilt of axis
at the first time of formation was maximum (89.8° for the
first system and 89.85° for the second system) and at the
time of decline reach to their smallest value.

Keywords: available potential, energy kinetic energy,
cyclonic system, tilt of axis, baroclinic system.
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(00_17 FEB_2008) _(18_21FEB_2008) :5s,b ( 35 plas) Jgl plss gulis -1 o yloud Jgie (I
Date P(hpa) |[Lat L onatthecenter Lat_Lon at the center | APE(kj/m?) | A(DEG) | d(m)
of depression( msl) of depression (500hpa)

00z17FEB2008 | 1006.74 37_32 422 252 12488 89.7 805608
06z17FEB2008 | 1007.94 36.8 33.65 40.1 24.65 11030 89.54 | 849472
12z17FEB2008 | 1009.5 35.25 31.5 38.2 26 14549 89.72 | 576315
18z17FEB2008 (| 11009.6 35.8 33 37.5 27 13353 89.65 | 562439
00z18FEB2008 | 1009.9 36.65 35.1 37.2 278 12352 89.41 | 649906
06z18FEB2008 | 1010.5 36 34.5 36.5 28.6 12113 89.37 | 551899
12z18FEB2008 | 1006.64 34.62 379 36.2 29.7 12768 89.86 | 750611
18z18FEB2008 | 1006.5 37.2 38.65 36.2 32 11260 89.78 | 607401
00z19FEB2008 | 1003.6 39.3 41.75 39.2 32.5 7969 89.54 | 797705
06z19FEB2008 | 1002.49 40.1 45.1 40.25 39.75 6859 88.87 | 454663
12z19FEB2008 999.1 42.8 50.9 44 4354 8546 89.06 | 641282
18z19FEB2008 995.8 44,7 53.25 45.8 46 9234 89.78 | 575576
00z20FEB2008 990.8 47.1 55.8 46 49.2 7574 89.45 | 524620
06z20FEB2008 985.3 49 56.5 48 54.9 5602 83.7 165746
12z20FEB2008 982 50.3 58 49 57 3665 82.52 | 162022
18z20FEB2008 977.5 52.1 61.9 49.75 60.2 2634 89.73 | 288628
00z21FEB2008 975.5 52.6 60.9 51.75 63.8 1220 89.45 | 221018
06z21FEB2008 976 53.25 62.2 53.59 65.45 613 87.19 | 217944
12z21FEB2008 979 54.4 64.27 55 65.25 386 86.92 91477
18z21FEB2008 983 55.7 66.15 55.7 66.15 404 0 0
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(18 _ 29 Mar_2009) _(00 _ 2 Apr_ 2009) :5,6( 5 i slisi) pgd pllss geslis ¥ o lod Jou (o
Date P(hpa) Lat Lon atthe attheLat_Loncenter | APE(kj/m®) | A(DEG) d(m)
center of depression of depression (500
(Msl) hpa)

18z29Mar2009 | 1002.85 25 48 29.5 42 6376 89.85 767089
00z30Mar2009 | 1001.45 23 50 29 435 5246 89.73 923375
06z30Mar2009 | 1001.94 245 51.75 290.1 45,95 5276 89.82 743725
12z30Mar2009 | 1001.5 30.75 53.7 30 47.2 3679 89.44 631927
18z30Mar2009 | 1001.2 31 55 30.8 47.5 3642 89.42 718243
00z31Mar2009 | 1000.24 32.9 54 30.6 48.1 3278 89.07 620348
06z31Mar2009 | 1000.15 33 55.7 30.25 49.25 3862 89.16 691398
12z31Mar2009 | 997.4 31.8 58.6 35.1 51.2 4088 89.82 716024
18z31Mar2009 | 1004 32.5 58.6 35.8 52.7 3798 88.04 637873
00z1Apr2009 | 1004.78 314 62.4 37.6 56.8 4037 89.15 844965
06z1Apr2009 1008 31.3 63 38.8 57 4061 89.23 965467
12z1Apr2009 | 1005.1 30.3 63.5 41 59.2 4283 89.41 1244222
18z1Apr2009 | 1008.65 31 64 42.7 60 4402 89.67 1342402
00z2Apr2009 1010.5 30.9 63.6 46.9 60.6 4340 89.55 1794974

(00 _ 31 Mar_ 2009) _(18 _ 2 Apr_ 2009) :@.)Ufpsé Counnd (W) loUé.S)logé ,AUA':' CJLJ -y c)lm‘;’: Jg.\? (sTa

Date P(hpa) | Lat_Lon at the center attheLat Lon APE(kj/m?) | A(DEG) d(m)
of depression (Mdl) center of depression
(500.hpa)
00z31Mar2009 | 1015 375 67.1 30.5 48 2762 -89.15 | 1984006
06z31Mar2009 | 1013.5 37.2 66.2 30.25 49.2 2737 -89.61 | 1803549
12z31Mar2009 | 1006 36.8 66.3 35.1 51.2 2745 89.8 1318485
18z31Mar2009 | 1003 37.2 66.1 35.8 52.7 2851 89.74 | 1250967
00z1Apr2009 1003 37.5 66.75 37.5 56.8 2659 89.4 904884
06z1Apr2009 1006 37.6 68 38.8 57 2621 89.33 964384
12z1Apr2009 1006 41.9 68.1 41 59.2 2183 89.71 754107
18z1Apr2009 1008 42.65 .66.15 43 60 1522 89.61 | 488287
00z2Apr2009 1008 44.63.25 47 60.5 1071 89.57 395712
06z2Apr2009 | 1008.5 45 63.25 48 60 1086 89.56 | 401660
12z2Apr2009 | 1008.5 46.25 63.5 49.6 61.2 770 89.53 | 408006
18z2Apr2009 | 1008.5 475 64 50.7 62.3 571 89.04 | 375692
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