Radar data assimilation at sub-kilometer scales
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* Reject data when [y — H(x)] > 10 x obs error

e Reject data when there are too few “raining” (Ref_rain) background members:
(similar to Lien et al. 2013, 2016 for precipitation assimilation)
Ref rain obs: require >=1 (out of 100) background members having Ref_rain
Ref clear obs: require >= 20 (out of 100) background members having Ref_rain

#OBS / grid

* Limit number of observations used per grid (Hamrud et al. 2015): Max =100
e Relaxation to prior spread (Whitaker and Hamill 2012): a =0.95

e Covariance localization:
Horizontal (Ref_rain and Vr): 4 km
Horizontal (Ref clear): 2 km
Vertical (all): 2 km

Ref increment
(dBZ)

Computational time: 276 s 280 s 279 s 728 s

Summary

* We explore the assimilation of Phased Array Weather Radar (PAWR) data at 1-km — 100-m model resolution with a 30-s rapid-update cycle using the K computer.
* The sub-kilometer radar data assimilation using the LETKF can work!

— Higher resolution assimilation up to 100 m leads to a better fit to observation, although the benefit does not last beyond 10 minutes in our current experiments.
— The 30-second update cycle is advantageous over the 5-minutes update cycle.

* Observation number limit (Hamrud et al. 2015) is one of the keys to assimilate such dense observation data.
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