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Impact of different static data on FV3GFS nested predictions
Part I1: Surface roughness length
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Abstract

Following with part I, another surface static data , roughness length, was tested in the nested domain of FV3GFS
to study its impact on the prediction of 10m wind speed over Taiwan.

To account for the subgrid variations in the underlying roughness elements, the effective roughness length(zef)
was adopted in FV3GFS to calculate surface stress . The method used to estimate the zef was based upon the roughness
length (z0) of dominant land use(LU) and the roughness length of bare ground (zg )(Zeng and Dickinson 1998 , ZD98).
Three sensitivity tests were performed to study impact of roughness length , including (1)the zef derived from ZD98
formula (namely Ze), (2) the zef replaced by dominant LU z0 directly specified from lookup table (hamely Z0), and
(3)same as test 2, the zef replaced by dominant LU table-based z0 but lookup table partially modified referring to the
table list in IFS Cy41r1 documention of European Centre for Medium-Range Weather Forecasts(ECMWEF). (namely
Z0_EC).

The sensitivity tests initiated at 12Z of 6 Sep, 2018. During 24 hour simulation period, the Ze simulation
showed clear overestimation of 10m wind speed and more obvious during the day than during the night while
compared to surface observations. The wind field overestimation was reduced in the Z0 simulation, and more
significant reduction of 10m wind speed appeared in Z0_EC over most areas of western Taiwan because of higher z0
for croplands(0.13 vs. 0.5) and urban(1.0 vs. 2.0) in Z0_EC lookup table.

The preliminary result revealed the sensitivity of roughness length on near surface wind prediction. The current
method for deriving effective roughness in FV3GFS tended to underestimate the roughness element effect and then
induced overprediction of surface wind over Taiwan. Therefore, to find another way which can properly describe the

effective roughness length for the heterogeneous surface as Taiwan is our next work.

Key words: FV3GFS, nested domain, land use, surface roughness length, 10m wind



