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SATCON ADT DeepTCNet

MSW MSLP MSW MSLP MSW MSLP

TDTS 5.8 3.2 11.4 5.9 5.0 5.0

Minor 7.3 6.1 11.5 11.1 6.1 5.4

Major 6.7 5.2 10.2 5.9 9.1 6.4

ALL 6.5 4.6 11.0 8.3 6.7 5.4

Method RMW R64 R50 R34

MTCSWA 10.6 9.7 16.1 26.1

DeepTCNet 5.9 8.4 12.0 18.3

Background

§ Making accurate estimates of TC 
intensity and size is a fundamental

challenge in tropical meteorology but is

limited by the available observations and 

technologies 
§ Deep learning (DL) is powerful, and

CNN is suitable for intercepting TC

intensity and size ,i.e. critical wind radii,
from IR imagery.

§ While standard DL practices can 

produce quite reliable estimates of TCs, 

informing the data-driven models 
physics-based prior knowledge of TCs

may largely augment model performance.

DeepTCNet method

§ DeepTCNet architecture: The backbone

is a 13-layer VGGNet.
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§ Idea behind physics-augmented DL:

extending X and/or Y are possible ways to
incorporate physics-based prior knowledge

into the CNN and capturing an augmented

function F*.

Sensitivity tests

TC

parameter

Training Validation Test

2004–2014 2015–2016 2017–2018*

Vmax / Pc 10019 1369 441

RMW / R34 3114 402 301

R50 2784 365 279

R64 1882 261 225

§ Augment intensity estimation by
introducing auxiliary physical factors

§ Compare with Dvorak methods
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§ Augment size estimation by
introducing auxiliary physical tasks

Description of the network’s learning target
STL R34 or R50 or R64 or RMW

MTL4 R34, R50, R64 and RMW
MTL5 R34, R50, R64, RMW and Vmax
MTL6 R34, R50, R64, RMW, Vmax and Pc

§ Case: Hurricane Irma (2017)

Method evaluation

Dataset

Conclusions
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RMW

is in a strong relationship with
intensity (r = 0.68). Guo & Tan (2017)

1. A deep learning-based method that augmented 

by prior knowledge of TC, called DeepTCNet, is 
introduced to estimate TC intensity and wind radii 

from IR imagery over the North Atlantic Ocean.

2. Both (i) infusing the auxiliary physical 

information and (ii) learning auxiliary physical 

tasks are effective in improving the estimation of
TC intensity and size.

3. The DeepTCNet is in-line with SATCON but

systematically outperforms the ADT by 35% in 
TC intensity estimation. It also surpasses
MTCSWA in wind radii estimation with an 

average improvement of 28%. 

§ Compare with other operational methods
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