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Abstract: Pixel distortion reflects a change of the area and shape of the pixel observed by a geostationary imager with the location
of the earth. The ability of detecting convective-scale weather phenomenon is determined by the pixel distortion, the location of
the sub-satellite point and the pixel size at the sub-satellite point. If a geostationary meteorological satellite is positioned at 105°E
with a 2-km sub-satellite resolution, its convective-scale-appropriate observing domain may cover almost the entire China..
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Fig. 1 An illustration of aerial perspective projection(The
projection plane is perpendicular to the line connecting the
satellite S and the earth center O, and tangent to the sub—
satellite point S,. A point P on the earth surface is finally
projected to the point L on the projection plane)

H =R RAT
tanf = Rsina _ sin o ’ 2
nR—Rcosa mn—cosa
PLA
p=(n-1)Rtan [, (3)
ESOEIES

(l+tan2 f)(r]—l)R
(772—27ycosa+1)(77—1)’ (4)

kp,f(a)zg—]/z:

- A
(n—cosa)
Kp_f(a):k”"‘(a):(n —2ncosa2+1). (s
k, (0) (n—cosa)
YLK
d(Ra) (n-cosa)’
kﬂp( )_ = (6)
op 8((77 l)Rsma) ~(n-1)(ncosa-1), (6
n-cosa
kﬂp(a) (ry—cosoc)2 N
wo k, ,(0) (7]—1)(7]0050[—1)0
HPESHEEGN, affHi/N: HPALT PIRIHBIX
W, alffEER. M HIK, o K, bfalf) 28 4k i £

(K2, nTLER, K, MR LIEEA L%, BK,,
AR R ZY o F b Ul B 5 DR BB R R
= Z e S IE B L, #ER % DR
TR [T S ) it mT DL 2

EXANHE— R HEIER S DEE N EMEE
Zey ONERLRE, WAt — AL (AL ) THE LA

1.02
& 101 7
1.00
30 60 90
al®
100 ’
N 10 /
1
0 30 60 90

al®

B2 K, . K, Moz i
Fig. 2 Variation of K,;and K,,with respect to a

1o P BN T I IR AR R (p, 0)8 EAAERR(x, »)
e R, EHIRI IR ACON, HAE A
BUSCE VI LSO B, AR, ZLS,BRINO. R
farkin =M A, AH:
sing =sin@ cosé, cosa =cosAl-cosg,
sinAlcos¢ =sinasind, (8)
A (8) mrblskiio. mit (2>, (3 Ml
(8) wJitsskibp, B, x=psind, y=pcosd.,
PSRN i e SRS SR ke A ]
INfIE S F T, H 2 — RO A 2 B (AL, @) T 5% AR
ik DR B LR FIRAT, SRy BR DU T R
S HERRIN . LI T b H P E &R R
% PR BB SMNBIEIGFOV AL T SUK V-7 MR
Cfe Lk TR AR AR mT L DG 1 2041 38 38 43 HE 32— i
F1 FHAEFEIERBGMIIMNEEIGFOVFIIE T 7k
ForgrE
Table 1 IGFOV and sub-satellite horizontal resolutions

of infrared channels for the Chinese and Japanese
geostationary imagers

BAEAL AR S-VISSR AGRI
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Fig. 3 Areas on the ground corresponded to AGRI/FY-4A pixels near (a: 0°, 99.5°E),(b: 40°, 99.5°E), (c: 0°, 134.5°E) and
(d: 40°N, 134.5°E) calculated according to the equations of aerial perspective projection (The footprints of two adjacent
pixels are indicated in gray shaded and red lines, respectively, along the odd—numbered scan lines, and the two adjacent
pixels are indicated in blue shaded and green lines along even—-numbered scan lines. FY-4A is located at 99.5°E)
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Fig. 4 The zonal stretch (contour lines, dashed lines) and
meridional stretch (contour lines, solid lines) for every
place and the area with tilt degree less than 0.5 (shading)
calculated according to the equations of aerial perspective
projection (The cross indicates sub-satellite point where
the zonal and meridional stretches are equal to 1 and the
tilt degree is 0)
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Fig. 5 The theoretical maximum coverage (dashed lines)
and convective—scale—appropriate observing domain (solid
lines) for the Chinese and Japanese geostationary imagers
currently in operation (AHI/Himawari-8 (blue), S-VISSR/
FY-2G (red), AGRI/FY-4A (green), and S-VISSR/FY-2E
(magenta))
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Fig. 6 The theoretical maximum coverage (dashed lines)

and convective—scale—appropriate observing domain (solid
lines) by a geostationary imager located at 105°E when
sub-satellite horizontal resolutions are 5 km (red), 4 km

(blue) and 2 km (blue), respectively
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Fig. 7 The observed brightness temperatures of 10.8—um channel of FY-2E (a, c) and MTSAT-2 (b, d) at 1900 UTC on
August 31, 2011 (FY-2E and MTSAT-1R were located at 104.5°E and 145°E, respectively)
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