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Hypothesis 1: Tropical depression formation is
greatly favored in the critical-layer region of the
pre-depression wave or disturbance.

Dunkerton, Montgomery, and Wang (2009)



Hypothesis 2: Despite the variety of synoptic-
scale precursors, tropical cyclone formation
proceeds through essentially the same
mesoscale and cloud processes.
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FiG. 1. Conceptual models of vertical eross sections through (a){(c) young, vigorous precipitating convection and (dy—(f) old convection.
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Hypothesis 3: Active deep convective regions
are the primary contributors to low-level spin up
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SAMURAI analysis methodology

* 3DVAR system with cubic B-spline interpolations and
qguasi-spectral derivatives for vorticity and divergence

* Analyze dropsonde, flight level, satellite wind, and radar
data in co-moving frame with ECMWF background

* |sotropic background error covariance with mass
continuity constraint

q(r,z) = {pu, pv, oW, T", p.,q',q. }

T,,(_)a,qv = Dunion (2011) Moist Tropical Sounding



Analysis

SAMURAI analysis improves fidelity to
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12 UTC 10 September (RF14)
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12 UTC 12 September (RF17)
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00 UTC 13 September (IFEX/GRIP)

Z= 3.00 Z= 6.00
250 250 250
200 200 200
150 150 150
100 100 100
50 50 50
=
X~ 0 0 0
>_
-50 -50 -50
-100 -100 -100
-150 -150 -150
-200 -200 -200
-250 -250 -250
-250 -200 -150 -100 -50 O 50 100 150 200 250 -250 -200 -150 -100 -50 O 50 100 150 200 250 -250 -200 -150 -100 -50 O 50 100 150 200 250
X(KM) 5mis —» X(KM) 5mis —» 09”3'011 uTG
oa/az/ao aonos as roree: A : 3 16 e
09/12/10 2345z GOES-13 IR [Ji N 3 I : i i i 1
o oo 2 < [ --- [ e HOTiZONEE] FlUX | ]
S . 4 1 " e - = Tilti
4 2 0 2 4 6 8 10 12 14 16 18 20 22 24 26 Rl S S . | S — Friction ]
et Tendency |
SAMURAI Circulation Timeseries 12 [ 1
10 : : ~ ]
[| —®—1.5 km ] “ i
| -=— 3.0 km 1 — 10 [ T 1
r| —*—6.0 km 1 1= J
—_ a - = 4
- F 1 — 1
ul_’tn r b g 8
g I_ ’j 2 [ ]
- b Py . oo | g [ i
s [ \ ) ’ ] < 6
b= L \) e 1 3 ]
S ] [ ]
™ 7 -)‘ o e W \ 4
= 3 - 1 [ ]
3 C ] [ ]
T "% L |
L : ] ol i i T ]
Ml Beseareh ks"_.,i;:e::;:fa:“&:%c{::‘*f?‘im“'““‘ 5 & / ; 1 -8 -6 -4 -2 0 5 _12 4 g‘ 8
: 10:12 1z 1212 1312 14:12 Circulation Tendency (10 s * (500 km)" / day)

Time (Day : Hour)



12 UTC 13 September (RF18)
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18 UTC 14 September (RF19)
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Preliminary Results Summary

e Successive convective bursts lead low-level spin-up
and temporary decrease in moisture

* Mid-level spin-up and moisture recovery appear to
follow bursts due to stratiform transition

* Preliminary radar data analysis shows a lot of
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14 ECMWF Analysis
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