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The Parallax Correction to Improve Cloud Location Error of Geostationary
Meteorological Satellite Data
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Abstract : This research presents the correction method to correct the location error of cloud caused
by parallax error, and how the method can reduce the position error. The procedure has two steps: first
step is to retrieve the corrected satellite zenith angle from the original satellite zenith angle. Second step
is to adjust the location of the cloud with azimuth angle and the corrected satellite zenith angle retrieved
from the first step. The position error due to parallax error can be as large as 60km in case of 70 degree
of satellite zenith angle and 15 km of cloud height. The validation resuits by MODIS(Moderate-
Resolution Imaging Spectrometer) show that the correction method in this study properly adjusts the
original cloud position error and can increase the utilization of geostationary satellite data.
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Table 1. The specification of MTSAT-2

Bad | (m

RI* | 108 103~11.3 4

IR2 120 115-125 4

WV 675 6.5-7.0 4

SWIR 375 3.5-40 4

VIS 0675 0.55-0.80 1
*Used in this study

Table 2. The specification of MODIS

10.780~11.280
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Fig. 1. The schematic diagram of satellite zenith angle correction.
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Fig. 3. MTSAT-2 1R1(10.8um) TBB at 1333UTC Aug. 22 2010.(Before parallax correction)

Fig. 4. MTSAT-2 IR1(10.8um) TBB at 1333UTC Aug. 22 2010:(After parallax correction}
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Fig. 5. Parallax correction distance at satellite azimuth angle 180°, 120°

Fig. 8. Cloud location difference distances between COMS and
MTSAT-2 caused by parallax effects{cloud height: 15km).
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SaE FAHOE 5x5 o WA Ha-g o83t A
32 sttt 2520 Table 3@AH BEE 3k
oA+ RiCorrelation)®] F+ 2F 0.03, RMSE(Root
Mean Square Error}s B4 ¢ 1.4 K A& Fobglon
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Table 3. The validation result between estimated MTSAT-2 and Terra MODIS

(a) All pixels
. i No correction Correction .

Time (UTC) R RMSE®) R RMSE(S) Coﬂocauo? number
‘100731 12:33 09545 5.8033 09743 44102 351008
‘10.08.06 14:33 09253 63514 0.9456 56131 382412
10.08.22 13:33 09312 6.7240 0.9697 5.1246 382536
‘100906 03:33 0.9453 8.1485 09738 5.6307 280526
‘10.09.08 12:33 09704 7.5267 09842 58273 391835
10.09.29 03:33 0.9496 54502 0.9602 5.1070 281202

(b) Pixels with TBB <=250K
) ; No correction Correction .

Time (UTC). R RMSEK) R RMSE(K) Collocation number
100731 12:33 0.7582 6.5704 0.8691 46718 108449
‘10.08.06 14:33 0.7540 89615 08518 6.6101 15185
10.08.22 13:33 0.5634 134570 0.7877 7.5668 21701
10.09.06 03:33 0.8214 10.2280 0.9230 6.6025 77148
‘1009.08 12:33 0.8845 9.3452 0.9615 5.5422 86723
10.09.29 03:33 0.5648 9.8587 0.7536 72148 22629
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Fig. 7. Terra MODIS IR(11.03um) TBB at 1335UTC Aug. 22 2010.
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Fig. 8. MTSAT-2 IR1(10.8um) TBB at 1333UTC Aug. 22 2010.(a : Before parallax correction, b : After parallax correction)
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