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An Eddy Kineﬁc Energy-Budget of A Microburst-producing
Storm Derived From JAWS Dual-Doppler Data

Pa-Gang Pan ' ‘ Yeong-Jen Lin

Weather central, C.AF.

ABSTRACT

An  eddy kinetic energy:analysis of a microburst-producing storm,which
accured in the JAWS network on 14 July 1982, was based on the Doppler de-
rived winds and the retrived thermodynamic variables at 1647 MDT. The bud-
‘get equation consists of the contributions from:1) the horizontal and ver—
tical flux divergence of eddy kinetic énérgy by mean motion, 2) the hori-
zontal and vertical flux divergence of eddy kinetic energy by edding mdtion
, 8) the generation of edding énergy by the pressure gradient forces, 4)

' the dissipation of edding energy due to friction, 5) the production and
destructioﬁ of edding energy due to work done by the Renolds stresseé,
6) the production and destruction of edding due . to thermal bucoyancy and
precipitation loading. |

Results indicate that the horizontal flux divergence due to edding
motion acts as the main source of eddy kinetic energy with the total
buoyancy production as another source, The main sink comes from the
hOriZOnfal'flux divergence due to mean motion and the frictional dissi-
ﬁation. The vertiéal generation term is approximately balanced by the
total buoyancy production term. At the loﬁeSt Levels, thé-kinetib energy
is transported ﬁowhward. In the middle and upper layers, the eddy kinetic
energy is transported upward'due'to the storm's strong convective updrafts.
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LAYER VYGE HGE VD L1 VD' uEo' (IFRaIED")  (VFDHVFD'} kS 211 e LTE
aic-0.5  2.67 0.0 0.66  ~D.09 0,67 0.21 a.18 1,33 0.2 0.1 -3 1.28
S PS-10 L83 0.12 0.48 D08 117 1.08 1.4 1.85 -g.37  -0.6%  =4.%1  -0.%0
1.0-1.5 -0.81 0.1 0.00 0.18 0,02 1.78 .98 0,02 -g.8? -0.26 -3.28 ~L.B&
1,3-2.0 =107 0,03 027 -0.% -l 1.82 1.%0 161 -0.24 0,32 0,38 -5.19
2.4-25 0.30  -0,06 -0.69 -D.64  -L.16 1.61 0.497 ~1.85 611 -0.37 0.9 0.02
2.5-3.0  =G.4% 086 ~1.27 -1.02 0.9 1.sL 0.89 “l.4b -0.05  -0.37 1.7 000
3.0-3,5 =2.85 =0.15 =£.88  -1.45 0.07 1.8 1390 -1.81 -0.65  -0.37 3.5 -0.43
3.5-4,0 —4.0%  =0.33 -2.23  -2.,16 .22 5.82 3.8 =206 =116 -0.37 .n 1.23
hk.5 =375 =058 =172 =238 6.3 - 631 393 —1.38 -2.49  -0.22 2.8  -l1.82
&,5-3.0  0.1% 0.10  =0.41  -l.40  -0.1? .79 2.39 —0.58 —2.25  -0.40 1.12 0.5
5455 381 0.51 0,30  0.07 ~0.25 1.30 1.23 0.5 - -1.18 -0.37 -1.05 .30
5.5-6.0 .08 -0.57 a.sy o.M -0.35 0.41 0.4 -0.12 -0.04 -0,37  -0.78 0.95
6.0-6,5 =0.B7 ~1.33 .64 -0.23 -1.28 0.68 0.45 —0.64 0.76 =0.23 0,51  -1.43
6,3-7.0  <0.72  -0.6B 0.87  —0-35 -0.91 0.35 p.0D 004 1.0 ~0.23  0.26 . -D.25
-1 -0.27 0.1 f.al oua ~0.0% -0.53 -0.35 1.12 1.56 -0.16 -0.316 1.66
7.5-9.0  -0.36 \ t.54  0.27 o.11 1.5 -2 1.67 1.40  -0.08  -0.55 1.89
2.0-8.5  0.00 0.63 1,23 -0.45 0.0% -l.7% -2.24 . L 0.68 =005 -0.3Z 002
TOTAL —434 -0.31 «l.i6  -9.26  -1.23 26.86 17,56 -4.39 -4,16 =508 1.62 a.58
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