2R 7 1A 4 —oFRMeizmn T T
BT AT 5y 2 b— 3 VEBR(OSSE) 2 W=l A > )7 Nl

Toward the assimilation of space-borne wind lidar — evaluation of impact on numerical weather
prediction based on observing system simulation experiment (OSSE)

MAZE = 12, GHE# 2, Philippe Baron2, % &% 2, AfGE2 1, MR s,
WAERME, SfETHE T
K. Okamoto!, S. Ishii2, P. Baron2, S. Ochiai2, T. Ishibashi?, T. Tanakal,
K. Gamo3, C. Takahashi3
LRGSR, INICT, 34T, +E Ll > « 74 - £—
LJMA/MRI, 2NICT, 3JMA, 4Fujitsu FIP

Abstract

Spaceborne Doppler Wind Lidar (DWL) will be significantly useful for Numerical Weather
Prediction NWP) by providing global wind profile observations. Coherent DWLs have been developed
by NICT for a decade and feasibility study of spaceborne DWL has recently begun among Japanese
science community. To assess the impact of the DWL, we have been developing the Integrated Satellite
Observation SIMulator for a spaceborne coherent Doppler lidar ISOSIM-L, Ishii et al 2013) and
Observing System Simulation Experiment (OSSE) .

In the OSSE, quasi-truth atmospheric field and corresponding aerosol, which are input of ISOSIM-
L, are generated based on the Sensitivity Observing System Experiment (SOSE) approach (Marseille
et al. 2008) and the global aerosol model of MRI. Simulated line-of-sight (LOS) wind speeds are
assimilated with the four-dimensional variational (4D-Var) scheme based on the operational global
data assimilation system at JMA. Preliminary results demonstrate the importance of quality control
procedures based on the LOS wind error estimated by ISOSIM and that DWL assimilation shows
neutral or slightly positive impact on forecast skills.
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Fig.1: A flow of SOSE-OSSE. The top box is a DWL wind simulation step and the bottom box is a data
assimilation step.
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Fig.2: DWL data around (top) 11 km and (bottom) 2.7 km altitude from 09 UTC through 15 UTC

on 1 August 2010. (Left) DWLs before quality control (QC) procedures and (right) DWL that passed
all QC procedures are plotted.
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Fig.3 forecast improvement rate for wind at 850 hPa as a function of forecast time (FT) in the
Northern Hemisphere (left panel), Tropic (center) and Southern Hemisphere (right). The
Improvement rate is calculated by (RMSEcntl — RMSEtest)/RMSEcntl, where RMSEtest (RMSEcntl)
is forecast RMSE when DWL is (not) assimilated. Vertical error bars indicate the statistical
confidence (t-test) at the 95% level.
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