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Science Question

How can we best use surface pressure data to improve SAR
winds in TC conditions?

— Pressure data usually reliable even in severe storms
— Bulk pressure gradients dynamically relevant
Pixel-by-pixel wind retrieval may not always be possible in
high winds

— Cross-beam & Up-beam in high wind conditions?

— Wind direction uncertainty
* OLE direction Vs. Wind direction
* Choice of OLE spatial scale
* High sensitivity at low incidence angles

— Sigma0 uncertainty (especially low incidence angle)
SLP allows scene-wide wind retrievals

— Use Pixel-by-pixel as initial guess

— Integrating/smoothing operation

— Fill small to moderate sized gaps

— Dynamic constraint on wind directions
* Tends to increase inner core inflow

SLP is a useful measure of storm intens
— Pressure-Wind relationships
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ITOP 2010 SAR Eye Hits and Near Misses
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ITOP: Typhoon (Cat 1) Malakas

* Malakas 22 Sep, 2010 (Great test case)

— C130 arrived on scene within 15 minutes of SAR
overpass (15 min to 8 hour time difference overall)

— 28 Drop Sondes; corrected for storm translation
— SFMR/Flight level data analysis in progress

* Malakas 24 Sep, 2010

— C130 Bracketed SAR overpass (8 hours before or 8
hours after)

— SAR near-miss on eye




Malakas SAR: 2010-09-22 20:30; ASCAT: 00:16 (shifted)
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Super-Typhoon

* Reached Cat-5
— MSLP =885 mb (JMA)
* Devastating landfall on
Luzon
— 19 killed
— 200,000 homeless
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Megi SAR: 2010-10-17 21:44; ASCAT: 13:11 (shifted)
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Progress so far

Successfully adapted Sea-Level Pressure retrievals to 1-km-scale
SAR winds in Tropical Cyclones

Major improvements to Tropical Cyclone Boundary Layer (TCBL)
model

Available SAR-derived sea-level pressure patterns agree well with
near-in-time drop sondes (4 ATL cases plus 2 of the ITOP scenes)

— ~1 mb RMS between SAR and drop Sondes

— ~3 mb RMS storm by storm (fairest score)

— Including extreme case (Megil7) significantly degrades this score
SLP-derived surface wind patterns remove much of the most
egregious GMF-induced and/or direction error induced surface wind
artifacts

— lterating directions with TCBL model seems to improve wind retrievals

SLP errors scale with wind speed errors (clearly seen in Megil7)
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Near-Future

SFMR wind comparisons
CMOD5N & IWRAP GMFs

Implement optimization scheme to produce
optimal surface wind field consistent with
SAR, drop sondes, SFMR and in situ data
from ITOP

Examine all remaining ITOP imagery (C-band
and X-band)

Use these data to evaluate GMFs (X-band,
C-band)
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