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1. Introduction 3. Model Evaluation
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As the nontrivial instrument to probe at high spatial resolution We select the hurricane Arthur (2014) as the study case to
under extreme wind conditions, C-band synthetic aperture radar evaluate proposed model. The Fig. 2 shows that TWP model wind
(SAR) can collect high resolution measurements covering with profile has a better agreement with SAR-derived one than classical
tropical cyclones (TCs) to support the modeling of TC wind speed. SMRV model. Especially, it’s obvious that the actual SAR wind
The tangential wind profile model Is one of the effective and has a smooth transition at high wind aera and changes non-linearly
widely used methods to reconstruct the radial wind speed of TCs. In the inside of eyewall. Fortunately, the TWP model can capture
However, there are two main defects for several widely used these characteristics well. Finally, the TWP also performs well
tangential wind speed models [1-3], one is the non-smooth changes when compare with SFMR measures (Fig. 3).
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IS that using a linear function to estimate wind speed In the Inner AR derived

area of TC eyewall cannot fit the actual winds very well. Therefore, 25 — il\&lll)v -

we proposed a tangential wind profile model (TWP) In the form of
Gaussian-like function using the retrieval wind speed of cross-

polarized SAR data to solve the two defects mentioned above.
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2. Proposed TWP Model

Since the GV model has been verified to provide a smooth change
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of wind speed near the eyewall and the form of piecewise function 0 50 100 150
is useful for the different change of TC wind inside and outside the Radius [km]
eyewa”, Wwe design the TWP model function as a piecewise Figure 2. The tangentl_al wm(_:l derived by SMRV model (blue), TWP model
G : like f f C ideri th h " Keni (red), and the SAR-derived azimuthally-averaged (black) one. The table above
aussian-like function. Considering the enhancement-weakening figure are statistical scores.
process of the tangential wind as the distance from TC center 30 , |
Increases, the growth parameter a and the decay parameter b are — SFMR
introduced in the piecewise function. Therefore, the proposed 23 / — T'WP model -
model function can be written as: Z 0t ]
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where V. 1s the maximum wind speed of the azimuthal-averaged ; | |
tangential wind speed, and R,, Is the corresponding radius of V,; 0 50 100 150
and r Is the radius or distance to the hurricane center. Moreover, by . o radius [km
_ _ ' ' Figure 3. The tangential wind profiles simulated by the TWP model (red) and
adding the constant 1, the first segment of the function the SFMR measurements with time window from 11:00 to 11:20 UTC on 3
monotonically increases while the second monotonically decreases, \_July, 2014 (black) for hurricane Arthur (2014). /
which well fits the change trend of the tangential wind.
4. Summary and References
0 a=0.4 b=0.8 -~ ™\
u a=0.5 b=0.9 . . .
— a=0.6 b=1.0 ngh“ghtS.
E 2=0.7b1.1 E The proposed TWP model can reconstruct the tangential wind
B 30 - = speed with smooth transition in high wind area.
;E: E Non-linear fitting function of TWP model can improve the
-§ accuracy of wind speed estimation inside the TC eyewall area.
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