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IR images of Typhoon Abe (left, 25.2°N, 124.8°E, 90 kt, 30 Aug 1990, 00 UTC)
and Hurricane Kay (right,16.0°N, 123.8°W, 65 kt on 13 Oct 1998 18 UTC).
These images also had PC1 values of -1.1 and 1.0, PC2 values of 2.8 and -
2.3 and PC3 values of 2.1 and -2.6 for Abe and Kay, respectively. These are
the largest and smallest hurricanes in a 30-yr global dataset.
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Leading modes of variability or Empirical Orthogonal .
Functions (EOFs) of the 6-hourly mean azimuthally
averaged profiles of IR BT. The percent of the variance

explained by each EOF is shown in parentheses.

Additional Applications Derived from TC Size estimates

Application Use
1. Wind Radii given intensity, motion vector and TC size

Can be applied to intensity fix(es) (e.g. Dvorak)
Provides a distribution for Monti-Carlo/stochastically generated
storms for climate risk modeling

2. TC size as the basis for statistical-dynamical size/wind radii Can potential provide wind radii estimates consistent with
forecasts SHIPS/LGEM

3. TC size can be used to scale observational data

Two West Pacific cases, WP122011 MERBOK (top, 65 knots) and WP042012 MAWAR (bottom, 70-83 knots). Images

on the left show the no-eye image 6 hours prior to the images on the right which were subjectively determined to have
Any application requiring size normalization for average an eye.

quantities(e.g., rainfall, core/rainband separation, lightning)
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. Model diagnosis Can quantify sizes from synthetic imagery, assess TC growth etc.
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Additional Applications Eye Detection/Eye Size/Radius of Maximum winds
Application Use
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1. Intensity forecasting The probability of eye formation provides vital information

as to the short-term intensification rate
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2. Climatology of eye size, eye formation Detailed climatology of eye size and eye formation is of

general interest. Eye diameter is related to RMW
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This would aid short-term forecasts and forecasters

3. Eye anticipation, eye size product

light—Level Winds > 96 k light-Level Winds 64 to 96 Rotated Bias—Corrected Flight—Level Wind Earth—Relative Flight-Level Wind

4. Model diagnosis Methods could compare model eye formation to

climatological aspects of eye formation (2)

Hurricane
lke (2008)
Sept 12 at
1145 UTC
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Dependent mean wind field (contours) and absolute errors (MAE, An illustration of the steps taken to estimate the wind field.
shaded) stratified by flight-level analysis winds with cases with winds Imagery are mapped to a polar grid (1) and then rotated with
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greater than 96 kt (left), winds 64 to 95 kt (middle) and winds 34 to 64
kt (right). Note motion is toward the top of the page. The magenta
contour on each panel shows where the average RMW of flight-level
wind is located in each composite. The scale is the same for all
figures.

respect to direction (2). Rotated imagery, translation speed,
latitude and intensity are used to estimate the normalized wind
field (3). The observed intensity is then applied to create a wind
speed field (4). Finally the wind field is rotated back to its earth-
relative directional component (5).

Additional Applications Derived from 2-D Wind Fields

Application
1. NESDIS Multi-Platform Tropical Cyclone Surface Wind Analysis
2. Vortex Data assimilation

3. Input for aircraft-based analyses.
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Use
Improve the inner core flight-level wind estimates
Can be used to specify the wind distribution including RMW
First guess
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