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Retrieval of Temperature and Humidity Profiles in Tropical Cyclone Eye
using Hyper Spectral Infrared Sounder Observation
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Warm-core structure featured by positive temperature anomalies at the center of tropical cyclones (TCs) is related
to TC intensity defined by minimum sea-level pressure mostly determined by the hydrostatic balance. Microwave
(MW) sounders such as Advanced Microwave Sounding Unit (AMSU) and Atmospheric Infrared Sounder (AIRS)
Level-2 product (using Infrared + MW) have been used to investigate the warm-core structure. However, these
observations might have a difficulty to resolve the detail of the warm-core structure due to its resolution (~50km).
In order to retrieve the profiles more accurately, we developed a 1-dimensional variational method (1D-Var) that
retrieved the temperature and humidity profiles at the eye of TCs using full-resolution (~15km) Hyper Spectral
Infrared Sounder (HSIS) observations. A case study was conducted in the mature phase of Typhoon Trami (2018).
Dropsonde observations by a Japanese airborne observation project called T-PARCII for Trami were collocated to
validate the retrieved profiles from the Cross-Track Infrared Sounder (CrIS). The retrieved temperature and humidity
profiles were close to the dropsonde observations compared to those obtained from the predictions by the global
Numerical Weather Production (NWP) model of Japan Meteorological Agency (JMA). On 25th September when
Trami had a peak intensity, the positive temperature anomaly, approximately 14 K temperature anomaly observed
by dropsonde observation, was well reconstructed by 1D-Var with the CrIS observation compared to that estimated
from the global NWP model output and the AIRS Level-2 product.
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OYDKELZDY a7 & W5 Lt E 4k o
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LT EBPND,

A HEEICHIH L7z CrIS @ 100 F % > RV

Channel Wavenumber [cm™] Wavelength [pm]

27 666.250 15.009
28 666.875 14.995
31 668.750 14.953
32 669.375 14.939
33 670.000 14.925
37 672.500 14.870
49 680.000 14.706
51 681.250 14.679
53 682.500 14.652
59 686.250 14.572
61 687.500 14.545
63 688.750 14.519
64 689.375 14.506
65 690.000 14.493
67 691.250 14.467
69 692.500 14.440
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125
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137
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822
823
827
828
829
832
833
838
839
840
843
845
846
848
851
852
853
854
856
862
864
865
867
869

693.750
695.000
696.250
698.750
699.375
700.000
701.250
702.500
703.750
704.375
705.000
707.500
708.750
709.375
711.250
712.500
713.125
714.375
715.625
716.250
718.750
720.000
721.875
724.375
726.250
726.875
727.500
728.125
730.625
731.875
732.500
734.375
735.000
735.625
738.125
738.750
739.375
740.000
741.250
741.875
1345.000
1346.250
1351.250
1352.500
1353.750
1357.500
1358.750
1365.000
1366.250
1367.500
1371.250
1373.750
1375.000
1377.500
1381.250
1382.500
1383.750
1385.000
1387.500
1395.000
1397.500
1398.750
1401.250
1403.750

14.414
14.388
14.363
14311
14.298
14.286
14.260
14.235
14.210
14.197
14.184
14.134
14.109
14.097
14.060
14.035
14.023
13.998
13.974
13.962
13913
13.889
13.853
13.805
13.769
13.758
13.746
13.734
13.687
13.664
13.652
13.617
13.605
13.594
13.548
13.536
13.525
13.514
13.491
13.479
7.435
7.428
7.401
7.394
7.387
7.366
7.360
7.326
7319
7.313
7.293
7.279
7.273
7.260
7.240
7.233
7.227
7.220
7.207
7.168
7.156
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7.136
7.124



Pressure [hPa]

872 1407.500 7.105
874 1410.000 7.092
878 1415.000 7.067
879 1416.250 7.061
880 1417.500 7.055
884 1422.500 7.030
887 1426.250 7.011
888 1427.500 7.005
889 1428.750 6.999
890 1430.000 6.993
900 1442.500 6.932
921 1468.750 6.809
924 1472.500 6.791
927 1476.250 6.774
945 1498.750 6.672
991 1556.250 6.426
994 1560.000 6.410
1007 1576.250 6.344
1015 1586.250 6.304
1030 1605.000 6.231
(@) M)’
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