A comparison of SAMURAI, HEDAS, and
radar analyses for Hurricane Patricia
(and a sneak peek into Dorla)
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SAMURAI - Spline Analysis at Mesoscale Utilizing Radar and Aircraft Instrumentation

Variational analysis based on Ooyama’s SAFER technique using cubic B-splines. Analyses
are 1-km/33 height levels. Analyses have motion subtracted out; | have added it back in here.

Bell, M. M., M. T. Montgomery, and K. A. Emanuel, 2012: Air-sea enthalpy and momentum
exchange at major hurricane wind speeds observed during CBLAST. J. Atmos. Sci., 69, 3197-
3222, https://doi.org/10.1175/JAS-D-11-0276.1.

HEDAS - HWRF Ensemble Data Assimilation System

EnKF data assimilation system incorporating all available data. Analyses are 1-km/ 75 eta
levels converted to pressure levels by UPP.

Aksoy, A., S. Lorsolo, T. Vukicevic, K. J. Sellwood, S. D. Aberson, and F. Zhang, 2012: The
HWRF Hurricane Ensemble Data Assimilation System (HEDAS) for high-resolution data: The
impact of airborne Doppler radar observations in an OSSE. Mon. Wea. Rev., 140, 1843-1862,

https://doi.org/10.1175/MWR-D-11-00212.1.
RADAR analyses

The same as real-time analyses, but these were done after-the-fact. Analyses are 1.5 km/37
height levels, only radar data included.

[Direct comparison difficult because of different grids and vertical coordinates.]
2


https://doi.org/10.1175/JAS-D-11-0276.1
https://doi.org/10.1175/MWR-D-11-00212.1
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URAI Patricia 20151022 1800Z pass 1 12.0 km Vertical Velocity [r
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Patricia 20151022 1730Z 200 hPa Vertical Velocity [m/s]
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URAI Patricia 20151022 1800Z pass 2 12.0 km Wind Velocity [m,  Patricia 20151022 1900Z 200 hPa Wind Velocity [m/s] 15102211 PATRICIA at 12 km (m/s) Valid 20151022 1855Z
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URAI Patricia 20151022 1800Z pass 2 12.0 km Vertical Velocity Patricia 20151022 1900Z 200 hPa Vertical Velocity [m/s] 15102211 PATRICIA at 120 km (m/s) Valid 20151023 18557
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SAMURAI Patricia 20151023 1730Z 11.5 km Wind Velocity [m/s] HEDAS Patricia 20151023 1730Z 200 hPa Wind Velocity [m/s] 15102311 PATRICIA at 12 km (m/s) Valid 20151023 1733Z
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Patricia 20151023 1730Z 12.0 km Vertical Velocity [m/s] HEDAS Patricia 20151023 1730Z 200 hPa Vertical Velocity [m/s. 15102311 PATRICIA at 120 km (m/s) Valid 20151023 1733Z
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E-W X—Sec. Tang. Wind Speed [m/s, shaded], Sec. Circ. [arrows]
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SAMURAI Patricia 20151023 2030Z 11.5 km Wind Velocity [m/s] HEDAS Patricia 20151023 2030Z 200 hPa Wind Velocity [m/s] 15102311 PATRICIA at 12 km (m/s) Valid 20151023 2033Z
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Tang. Wind Speed [m/s, shaded], Sec. Circ. [arrows]
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SAMURAI Patricia 20151023 2030Z 2-km wind speed (shaded) HEDAS Patricia 20151023 1730Z 2—km wind speed (shaded) Patricia 20151023 1733Z 2—km wind speed (shaded)

streamlines 2—km (black), 5—km (grey), updrafts > 3m/s contour streamlines 2—km (black), 5—km (grey), updrafts > 3m/s contour streamlines 2—km (black), 5—km (grey)
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SAMURAI Patricia 20151023 2030Z 2-km wind speed (shaded) HEDAS Patricia 20151023 2030Z 2—km wind speed (shaded) Patricia 20151023 2033Z 2—km wind speed (shaded)
streamlines 2—km (black), 5—km (grey), updrafts > 3m/s contour streamlines 2—km (black), 5—km (grey), updrafts > 3m/s contour streamlines 2—km (black), 5—km (grey)
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Patricia 20151022 1730Z 200 hPa Equiv. Pot. Temp. [K] Patricia 20151022 1900Z 200 hPa Equiv. Pot. Temp. [K] HEDAS Patricia 20151023 1730Z 200 hPa Equiv. Pot. Temp. [K] HEDAS Patricia 201 23 2030Z 200 hPa Equiv. Pot. Temp. [K]
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Patricia 20151022 1730Z 850 hPa Equiv. Pot. Temp. Patricia 20151022 1900Z 850 hPa Equiv. Pot. Temp. [K] HEDAS Patricia 20151023 1730Z 850 hPa Equiv. Pot. Temp. [K] HEDAS Patricia 20151023 2030Z 850 hPa Equ|v Pot. Temp. [K]
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Hurricane Dorian
190826H1

Dorian 20190827 0230Z 2-km wind speed (shaded)

(grey), updrafts > 3m/s contour
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Lon = =59.9192 Lat = 12.192

5—km center: Lon = =59.1982 Lat = 12.9665
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190826H1 (DORIAN)
244100 to 263500 UTC

WS (kt) at 2.0 km; Streamlines at 2.0, 5.0km

2-km MaxV; (RMW): SHIPS Shear (SHDC):
** kt (** n mi)

Mean Center Fix: 2-7-km Center Tilt:
13.05, -59.32 j f ®knmi
—-100 -50 0 50 100
East-West distance (n mi)




Hurricane Dorian
190827H1

Dorian 20190828 0130Z 2—km wind speed (shaded) 190827H1 (DORIAN)
lines 2—km (black), 5—km (grey), updrafts > 3m/s contour 225500 to 254000 UTC

WS (kt) at 2.0 km; Streamlines at 2.0, 5.0km

2-km MaxV; (RMW): SHIPS Shear (SHDC):
21 kt (18 n mi)
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A, . AR TR XN 15.88, +62.62 | nmio

64.2W 6.9'! 63.6W 3.3* 63W 6.7* 62.4W 62.1W 61.8W 61.5W 61.
—100 -50 0 50 100

r: Lon = —63.7373 Lat = 15.4348 5-km center: Lon = —63.1724 Lat = 15.0774 East-West distance (n mi)




Hurricane Dorian
190829H1

Dorian 20190829 1300Z 2—km wind speed (shaded) 190829H1 (DORIAN)
mlines 2—km (black), 5—km (grey), updrafts > 3m/s contour 124432 to 160000 UTC

WS (kt) at 2.0 km; Streamlines at 2.0, 5.0km

2-km MaxV; (RMW): z SHIPS Shear (SHDC):
54kt (7nmi) X 7.1kt

Mean Center Fix: 2-7-km Center Tilt:
21.37,:67.12 f : 0.1lnmi
—-100 -50 0 50 100
ter: Lon = —67.0096 Lat = 21.1362 5—km center: Lon = —67.0988 Lat = 21.1734 East-West distance (n mi)




