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Abstract
Updated surface static data provided for surface parameters were tested in the next-stage global
numerical forecast system FV3GFS of CWB and its nested regional system to study their impacts on the
surface flux and near surface thermal fields. Test results help us to understand more about the sensitivity

of surface parameter data and serve as an updated reference for the next version .



The key surface parameters related to the surface process involved in FV3GFS include land-use
type, soil texture and vegetation cover fraction. In addition, the land-use type and soil texture determine
values of different surface parameters representing the physical properties of land-use and soil under
different types. Moreover, the vegetation cover fraction in the FV3GFS surface model (Noah land model)
is used to be the weight reference value of each component that compose the total evapotranspiration.
The current FV3GFS setting data for these three parameters are all from the NCEP EMC operating
database (fix dataset), and the data resolution is therefore subject to the current resolution (T1534,
FV3_V15) of 13km. The updated data sets used in this study are adopted from WRF model database,
based on a newer version of MODIS. These data not only provide an improved resolution but also have
a quite different type distribution from the current version.

In this study, the experiments include update the three parameters individually, and the combination
of three updated parameters. The experimental period is selected from 1 to 15 August 2019, with a daily
00Z as the initial time for a 120-hour forecast. The 15-day average result shows that the distribution area
of evergreen forest has a decreasing trend in the global domain. The minimum resistance of evergreen
forest is far more than that of other plants. Therefore, when their distribution area decreases, the
transpiration in the relevant area will increase and the sensible heat flux will decrease, so that the
humidity of 2 meters increases and the temperature of 2 meters decreases. Except for northeastern region
of Eurasia, the soil texture in the rest of the world generally have a trend of increasing the proportion of
clay. Due to the higher wilting point of the clay, the plant resistance increases. As a result, the
transpiration is reduced. Meanwhile, the sensible heat flux is increased, resulting in an increase in the
temperature of 2 meters in a large area. The increase in vegetation fraction of new version in Central
Africa ~ Central Europe ~ North Asia and South America has increased the weight of transpiration,
resulting in an increase in total evapotranspiration and suppressing the sensible heat flux, and the 2m
temperature in these areas has therefore decreased. In contrast with these regions, the vegetation
coverage on the east coast of the American continent has been significantly reduced, the opposite impact
occurred in this region. The final combined test shows that the vegetation cover fraction dominant the
forecasts when three surface parameters are updated at the same time. Comparing with the NCEP
analysis on 2-meter temperature during the 96-120 hour forecast, the warm bias occurred in Central
Africa, Central Europe, North Asia and South America and the east coast of North America and the cold
bias in the Australian mainland has been positively improved after updating the static data.

While focus on nested domain, the changes in the regional system show that Taiwan region is
dominated by the update of land-use type. In addition, the proportion of urban dropped from 18% to 6%
and the proportion of cropland increase from 8% to 22%. These changes increase evaporation and reduce
sensible heat flux apparently in the west of Taiwan, and result in the decrease of the warm and dry bias
over the west region. On the other hand, the general increase in vegetation fraction in Taiwan has

enhanced the trend of cooling and moistening.
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