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Fig. 1

Sensitive regions (shaded) identified by CNOP for TC cases (a) Higos, (b) Nangka, (c) Saudel, and (d) Atsani"”
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Application of Nonlinear Optimal Perturbation Methods in the Targeting
Observations and Field Campaigns of Tropical Cyclones

DUAN Wansuo'?, QIN Xiaohao'
(1.State Key Laboratory of Numerical Modeling for Atmospheric Sciences and Geophysical Fluid Dynamics ,
Institute of Atmospheric Physics, Chinese Academy of Sciences, Beijing 100029, China;2.College of
Marine Science, University of Chinese Academy of Sciences , Beijing 101408, China)

Abstract: The authors review the major progresses in the targeting observations and field campaigns for
Tropical Cyclones (TCs) using their proposed nonlinear optimal perturbation methods. They used condition
nonlinear optimal perturbation, which aims at reducing the initial errors for numerical models, to identify the
sensitive regions for TC track and intensity forecasts. This guides both FY-4 satellite and dropsonde in the field
campaigns to effectively collect valuable observation data. Furthermore, they investigated the sensitivity of TC
intensity forecast to model errors using nonlinear forcing singular vector, which indicates both the sensitive
regions and variables in troposphere and the sensitive regions of sea surface temperature. Simultaneously, they
also identified the sensitive regions and variables in the boundary layer during a rapid intensification process of a
TC using ensemble perturbation method. In final the unresolved problems, possible solutions, and future
recommendations in the targeting observations for TCs are discussed.

Key words: Tropical cyclones; Targeting observations; Nonlinear optimal perturbation; Ensemble

forecast; Data assimilation.
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