Uncertainty Assessment of GNSS-Reflectometry
for
Typhoon Sea Surface Wind
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* 0 65,55 : Directional Mean Square Slopes (DMSS);
*  ¢b: Principal Wave Slope Direction (PWSD).
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Delay Doppler Map Average (DDMA)

DMA is the average scattered power computed over the DDM around
the SP:

DDMA (A, Af, ) = 7 Z Z ¥ () fo £

m=1n=

At = 1) — 71, Af = fy — f1: the delay and Doppler ranges to compute
DDMA

DDM for Um-tsm. geom. index=6,real.no.2

Two important parameters that 5
characterizes the DDMA: 4
* The location of the SP in the DDM

* The delay and Doppler ranges
over which to average DDMA 1
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Trailing Edge Slope (TES)

The IDW also has a trailing edge whose i 1ES for dataset R13. PRN22
slope responds to changes in the wind e i |
speed ol ,'\ -~ - 1DW
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Uncertainties from Algorithm
using Sea surface Simulation
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Simulate DDM from Z-V Model
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Comparison between Two Observables

U10 Estimation using DDMA
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Robustness of Noise Contamination in DDI

U10 Estimation using DDMA U10 Estimation using TES
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Noise Level RMSE (s RMSE ) Observable DDMA show better results compare to
Using DDMA Using TES TES

Observable TES is more sensitive to noise than
DDMA
50% 0.9 48 - Observable DDMA show more stable result
compareto TES
- Should improve the Wind retrieval results by
combining the 2 observables.
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Uncertainty for typ

Re-analysis wind
field 1km
Resolution
Case of Dujuan
Typhoon (2015)
from Prof. Yang
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Definition of the Surface Roughness - MSS

Sak =[akdka=sk)  MSS = jkzs(k)dk

H 2a ak. B T | :
S, === RMSS = [ky/s(k)dk| d\/

*The higher wavenumber component
contribute more to the MSS.

*The tail-slope of wavenumber
spectra deviate from Phillips’s

Equilibrium . E
2 B
¢(n)=’Bng5 , forn>n_; ¢(n) =0, otherwise. 3
:

g : gravitation acceleration
n : frequency; n, : the peak frequency
£ Phillips Equilibrium range constant
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Ultra resolution typhoon wave simulation
Driven by 1 km wind fields

Dujuan typhoon
2015/09/23 - 06
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3 Layers Unstructure mesh along the typhoon
trajectory
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Temporal evolution of DSP at the upper-right quad near the max mind radius of the

typhoon. Issue: Effects from Swell system.
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How to Consider the Wave Contribution to DMSS ?
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Estimated U10 (m/s)
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MSSu

Wind Speed vs. MSSu
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1. MSSvs. U101RZY : 2 %~14 % (for high wind, U10 >

30 m/s)
« RERARRFEARELNENTZE

2. Noise level in DDM, from Path-loss, Antenna Gain,
Thermal noise ... : <6 % when NSR=0.25 (DDMA
better than TES, LES)

3. Algorithm (CYGNSS method, due to DDM resolution):
<1%
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