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The long-term objectives of our research were twofold: (1) to

gain a better understanding of the mechanism of explosive

deepening of extratropical cyclones and (2) through this

understanding to contribute to improved prediction of these

predominantly maritime events. DTIC QUALITY IN3vec) ..

Objectives:

Objectives: Specific objectives of our near-term research were:
(1) to clarify the role of surface energy fluxes in rapid
marine cyclogenesis, (2) to study the evolution of the thermal
structure in ocean storms and to relate it to the airflow, (3) to

conduct sensitivity studies on the ERICA IOP-5 storm with the Accasion For \

purpose of understanding why the operational forecasts for this NTIS

storm were so much poorer than those for other ERICA storms. DTIC _?fg&' 3]
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Approach: Justificetion

Tasks Completed: By

Tasks Completed: (1) A paper describing the behavior of potential Distribution |

vorticity in the Scamp storm of Feburary 1987 has been accepted e

for publication in Monthly Weather Review. (2) A paper Availability Codes

describing the thermal structure and airflow in the Ocean Ranger Avaii ancior

storm of February 1982 has been accepted for publication in Dist Special

Monthly Weather Review. (3) The experiments on the ERICA IOP-5 ;

storm have been completed and evaluated. A paper describing the A ,/ ]

results is in preparation.

Scientific Resulits: .
Results: (1) At the end of the stage of most rapid deepening a
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column of anomalously high potential vorticity (PV) was found
near the center of the Scamp storm. Three components of the PV
were identified: A surrogate surface PV (thermal anomaly)
produced mainly by thermal advection; a low-level large PV
produced in the frontal clouds by diabatic heating; and mid- to
upper-level dry PV that had its origin in a tropopause depression
and to a lesser extent in a tropopause fold. (2) The secluded
pocket of warm air and the associated warm occlusion in the Ocean
Ranger storm was shown from trajectory analysis to originate in
the baroclinic zone ahead of the storm. The familiar dry slot

seen in satellite imagery was caused by the intrusion of air that

had sunk and dried to the rear of the upper trough. The air

within the slot was rising rapidly in the vicinity of the

occluded front but remained cloud-free because of the initial low
humidity. (3) The rapid deepening of the ERICA IOP-5 storm was
shown to result from the interaction of a northern vorticity

center, sparked by the approach of a moderate upper-level
vortmax, and a southemn vorticity center that fed mainly on

latent heat release in a mesoscale convective system. Itis
hypothesized that the relatively poor performance of the
operational forecasts was a consequence of their inability to
produce the two components with sufficient accuracy in timing and
location.

Accomplishments:

Accomplishments: (1) Our results represent a significant

advance in understanding the seclusion and occlusion processes
and the nature of the dry slot. (2) Our study of the IOP-5

storm clarifies why there was such a large variation of
predictability of the ERICA explosively deepening storms, ranging
from 6 days in the IOP-2 storm that was controlled by the long
waves to hardly a day in IOP-5 that depended on a delicate
arrangement of smaller-scale features.
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