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Ensemble Experiments of the Hurricane Intensity under Weak Coriolis Force
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Synopsis

The influence of the Coriolis force influence on the intensity of Hurricane PALI
that was generated at 4.4°N on 7 January 2016 was examined. Ensemble downscale
experiments were conducted using the nonhydrostatic meso-scale numerical model,
WREF, with horizontal resolution of 10 km from the initial states derived from 11
ensemble members of NOAA’s 2nd-generation global ensemble reforecast dataset.
Sensitivity to the intensity is identified by augmenting the Coriolis parameter. All
disturbances with different values of the Coriolis parameter develop to the intensity of
Tropical cyclone (TC, 17 ms™1). By changing Coriolis force, the intensity and size of
hurricane changed especially at the mature stage, but the tracks were almost the same
during forecast time. Our sensitivity experiments suggest that TCs with larger Coriolis
force increased in size, but it does not necessarily make TCs stronger. Moreover, it is
found that the spread of TC intensity varies with the Coriolis force.
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Fig. 1 Locations of Tropical Cyclone Genesis (TCG)
during 1981 and 2015 in IBTrACS-v03r09.
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Fig. 2 TCG numbers during 1981 and 2015 in the

Northern Hemisphere by IBTrACS-v03r09. Sin latitude

rounded off to the nearest whole number in Y -axis.
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Fig. 3 Best track of PALI by JTWC. A black rectangle

indicates the experimental domain.
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Table 1. Initial data and boundary data for experiments.

Atmospheric Data GEFSR2
Ensemble Member 11
Data Assimilation ETR (Wei et al., 2008)
Soil and SST data NCEP FNL analysis
Horizontal resolution 1°x1°
11

Vertical resolution (From 1000hPa to 10hPa)

SST fixed at the initial time.
Boundary data perturbed every 6 hour.
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Table 2. Model configuration.

Model WRF-ARW v3.6.1
Horizontal resolution 10km>10km
Number of grids 250%250x40
Time step 30 seconds
Initial time 00Z 06 January 2016
Forecast time 8 days

Cumulus parameterization Kain-Fritch scheme
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Fig. 4 Environmental condition around PALI by ERA-interim. (a), (b) and (c) show vertical wind shear, (d), (e) and

(f) show sea surface temperature, (g), (h) and (i) show CAPE. (a), (d) and (g) are 00Z 02 2016, (b), (e) and (h)
are DJF mean, (c), (f) and (i) are the difference between 00Z 02 and DJF. A black rectangles indicate the model
domain and black points show PALI in 00Z 02.
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Fig. 5 Red lines are 11 members’ tracks, shaded in color are sea surface temperature (K) by ensemble downscale

experiments. (a) indicates CTL, (b) to (k) show all sensitivity experiments from 01° to 10°.
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Fig. 6 Contour are ensemble mean sea level pressure (hPa), shaded in color are ensemble spread (hPa) and vectors

show 10m horizontal wind more than 17ms’'. The domain shown in each panel is 250km by 250 km from the

storm center. (a) indicates the initial time and (b) to (1) show CTL and all sensitivity experiments from 01° to

10°.
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Fig. 7 Box plots about hurricane intensity at the mature

stage of PALI by sensitivity experiments.
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