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Abstract The satellite orbit of the Tropical Rainfall Measuring Mission (TRMM) was boosted from 350 km to 402 km in Au-
gust 2001. This caused that the incidence angle of the TRMM Microwave Imager (TMI) was changed, in turn the observed
brightness temperature (Ty). As a result, the atmospheric parameters retrieved from TMI Ty have shown a spurious jump
from the pre- to the post-boost periods. In order to insure measurements consistency between these two periods so as to estab-
lish a dependable dataset for climate research, in this study changes in Ty between the pre- and post-boost periods over the o-
cean are investigated, and their mechanism is analyzed. Based on the MWRT model, the research shows how the various envi-
ronmental parameters affected the change of brightness temperature related to the boost. Afterwards, the post-boost data are
adjusted to match the pre-boost data through linear transformation, and the performance of the correction method is evaluated
in several ways. The results show that post-boost T} is linearly related to pre-boost T, where Ty on vertical polarized channels
for the lower frequencies increased by 0.8 — 1.6 K, while Ty on the other channels showed little change. Through the adjust-
ment, pre- and post-boost Ty become consistent, and monthly mean Ty bias is reduced significantly. Additionally the spurious
Tg jump in the low frequency polarized channel is removed. This would be helpful to establish reliable and continuous datasets
for climate study in the future.
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Fig.1 Change of TMI incident angle caused
by the TRMM orbit boost
(Point O is the Geocentric, Point C is
the sub-satellite point; the scan angle of TMI
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Fig.8 Percentage distribution function of the brightness temperature
difference between the pre- and post-boost periods
(a. 10V, b. 10H, c. 19V, d. 19H, e. 21V, f. 37V, g. 37H, h. 85V, i. 85H;
the pre-boost brightness temperatures are represented by those in April 2001,
and for the post-boost ones by those in April 2004 ;
solid line is for the difference between the corrected Ty and the pre-boost
T|;<T|au) — Ty ) and dashed line for the difference

PRE
between the original Ty and the post-boost TI;(TI;O - T;;FRE ))



Acta Meteorologica Sinica SRk 2013,71(2)

]
A

=
.-

N

b
———760
w0270

-0.5 0 0.5 1.0 1.5 K

B9 2002—2006 4F TMI & il EHEMEE R (a. 10V,

b. 10H, ¢. 19V, d. 19H, e. 37V, f. 37H, g. 85V, h.85H, i. 21V;
BAHLL AEIEIG Y 5 a PSR4 s U6 8 1 AT S 52 iR 28 P 29 (H 2 1D
Fig.9 Observational results at all the TMI channels from
2002 to 2006 (a. 10V, b. 10H, ¢. 19V, d. 19H,

e. 37V, [. 37H. g. 85V, h.85H., i. 21V;
the contour plot is for the distribution of 5 year mean corrected
brightness temperatures; the shaded plot is for the
distribution of mean brightness temperature difference between

60 120°E 180 120°W 60 0

-0.5 0 0.5 1.0 1.5 K

the original one and the corrected one)

2 PUBRTHHG sl R ST i

Table 2 The statistical results about pre- and post-boost brightness temperatures

P ERE©O mEE©
Trpost_o = Teere  Trrost_co — Trere Trco Trere Trerost_o Trrost_co Tro
10V 1. 69 0. 36 0. 34 0. 30 0. 30 0.91 0. 36
10H -0.32 0. 28 0.54 0.40 0.39 0.41 0.48
19V 1.67 0.35 0.63 0.47 0.47 0.98 0.57
19H 0. 65 0. 60 0. 96 0.74 0.73 0. 89 0. 88
21V 1.48 0. 20 0. 85 0. 65 0. 66 1.03 0.75
37V 1.53 0.22 0.49 0.38 0.38 0. 86 0.44
37H 0. 60 0.57 0. 82 0.61 0. 60 0.79 0.75
85V 0.75 0. 69 0.57 0.47 0.47 0.63 0.61
85H 0. 66 0.43 1.14 0.98 0.98 1. 09 1. 06
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Fig. 10 Time series of the moving ¢ statistics

(The dashed lines are for the judge threshold at the significant level @ = 0. 01, #5.07 == 3. 169;

a. the original brightness temperature, and b. the corrected brightness temperature)
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