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1 Introduction of aircraft data for Typhoon Nida (2016)
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Figure 2: The flight path of aircraft J41 (black dash line) with time

stamps (dots), thinned aircraft observations (green wind barbs), and

brightness temperature from FY2G (shaded, unit: K) at 0800 UTC
on August 1, 2016
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Figure 1: AIMMS20 was equiped on fixed wing aircraft J41

inappropriate turbulance

Table 1: parameters of AIMMS20 information for mesoscale |,
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Figure 3: (a) The mean horizontal wind speed (unit: m s), (b) the vertical

turbulent flux of potential temperature (unit: K m s1), and (c) the turbulent

kinetic energy (unit: 102 m? s2) after 30 s moving average



G TR R SRR Ay (@) ERARFL
" Guangzhou Institute of Tropical and Marine Meteorology, CMA National Meteorology Center, CMA
2 Imilati hods 1 1gri
Assimilation methods 1: multigrids 3DVAR
L
26°N v
“— Aircraft OBS @ Position of Nida /.J‘J o~
“—Bogus Data )
24°N 20 s
180 4 @ (c)
4
22°N - 150 4 —_ —
PR =3 & ©
{ = 420 = £ o
3 5 5 8
20°N 47 E 90 | o N T o
/ S % . § - e 7 V13_IMA
= N = —~ 13_CMA
7 Foeo s AN &, ERER o 12 JMA
18°N A / N = NP VIZCMA
30 f\ \ 10 - 42 cwA
f \/ w1 _JMA
| 0 . nvl_CMA
o (W] T T T T T T . T ; g
18°N : 1 .

110°E

Figure 4: Distributions of thinned aircraft observations (red
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wind barbs) and bogus data (blue) wind barbs. Black dots
represent the positions of Nida during the flight mission
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Figure 5: Errors in (a) tracks, (b) minimum sea level pressure, and (¢) maximum wind speed
computed as the difference between the first set of experiments minus best track from the CMA

Table 2: Configurations for all the experiments

(solid lines) and JMA (dash lines)

number of - radius of observation observation
Exp. . grid sizes s .
grids recursive filter variables sources
nvl single 0.09° null null null
vil double 0.18°,0.09° 200 km, 100km wind, pressure aircraft
vi2 double 0.18°, 0.09° 200 km, 100km wind, pressure aircraft, bogus — Both intensity and track forecasts are improved
v13 double 0.18°,0.09° 200 km, 100km wind, pressure bogus
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3 Assimilation methods 2: EnKF

Table 4: Averaged root mean square errors (RMSESs) of\u and v wind, temperature,

lager RMSE

s0 4 L and pressure compared to raw aircraft observation,in all experiments
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Figure 6: Distributions of horizontal wind speeds (m s7) along the % “7
flight path. The gray line represents raw observations. The purple, blue, = “’7@\\1{1 04
- - . 20 +
orange, and red lines represent the aircraft observations averaged over . ,
1s, 2 min, 12 min, and 22 min, respectively T IO T T 7 e e w L::dmg;’i?mslhflrl w0
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Table 3: Summary of experiments e
- — 988.0
Resolutions . E L o
Exp. (temporal/spatial) reprentation $ % w0
NE null null g é 976.0
E1S 1 sec/0.12 km subgrid scale g0
E2M 2 min/14.14 km grid scale "o ™ L:':d %2 [h;'e] w2 e . :Za 1!_2 lhé] P
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E12M | 12 min/68.47 km resolvable scale Figure 7: (a) Track forecasts, (b) errors in track forecasts, (c) maximum surface
E22M | 22 min/113.13 km supergrid scale winds, and (d) minimum sea level pressures for Typhoon Nida in the control

experiment and data assimilation experiments
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4 Conclusions

Aircraft observations in the South China Sea can give forecasts and understandings of TCs several
significant benefits:

» High frequency aircraft observations are supplymentary measurements of Typhoon Nida (2016),
but they have an extremely inhomogenous distribution and high serial correlations that bring
challenges in data assimilation no matter what methods we used.

» Not only the track forecast but also the intensity forecast of Nida is improved only when the
bogus data are assimilated with aircraft observations.

» Superior track and intensity forecasts compared to other data assimilation experiments are
obtained because aircraft observations thinned at the grid scale enhance the representation of
inner core structures of Typhoon Nida.
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