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NIGHT OBSERVATION OF CLOUD AMOUNT AND TYPE
FROM GMS INFRARED IMAGE

By Pingping Xi1E and Yasushi Mitsuta

Synopsis

Methods for estimating cloud amount and type from GMS IR imaegry data developed for
the daytime are applied to nighttime data. Cloud amount is estimated by a Two Threshold
Method (TTM) which takes account of the ground related spectral peak and of the partially
cloud-covered pixels. Cloud type is classified by a discriminant analysis technique. The results
show a correlation coefficient of 0.659 and correctness ratio of 47.7% with comparison to the
ground observations. These values are a little worse than those in daytime (0.869 and 52.99%,
respectively), but suggesting the possibility to applying to all data. The methods are applied to
produce the time series of cloud amounts and types for the period from 3 to 11 Sept. 1980. The
variation trend of satellite derived cloud appeared to reflect the change of weather systems and

to agree with the surface cloud observation comparatively well.
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Table 1. Criteria for selection of the cloud type classification training cases

Cloud type

Number of selected case Selection criteria
Sign Name ‘
A Cumulus 18 NT=10, Cu>7, No Cb
B Cumulonimbus 9 NT=10, Cb>5
C Middle cloud 28 NT=10, As+Ac>7, No Cb
D High cloud 15 NT=10, Ci+Cs+Cc>7,

No lower cloud

Table 2. Combination of the selected IR parameters

No. Parameter Definition
1 Coefficient of Variation (S.D./Mean)
2 TBBsog; —TBB1oy
3 TBBsoy —TBBoy
4 909, Value in Roberts Gradient Histogram
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TypeS (Hef5) i3 EBHIBE GC 0. 30 T4 — 2, Type F (Eh) i3 GC £30.3~0.7D7 — AT,
Type A, B, C & D FZhZh Tablel Ik TEHEIN/IY —RT, £/ TypeMA (BHA), MB
(B&B), MC (BAC) KU MD (BAD) i32h 8 GC 530. 78, ETHBH Table1 X -T Type
A,B.C & D OVWTHIRHERINED -7 —RATH 5,

BEF - 2L BERHIRI - >OR T » TG THEbh D, $TRICh~: TIM ZHOT ER
FC 2¥ET 5. FC $30.320. 7k /Xy —Ri3Eneh TypeS & F S¥BIF 5, FC 0. TiICEL
WHZENRED HRENT —RICDNT/YT 2 — 2 BEEEROICRA LEEE HFIT 50

Table3 IZRLTWA X SiC, 70HD Training Case OFIT5Hihs Type F L ¥Blxichs, STHIMIE
L MBIX N, HBIFEEMS2IBTH S, %150F0REES — X Tid, MA Case 5[H, MB Case 2 [H],
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Table 3. Cloud type classification result from IR data for daytime

Discriminated type

Type
S F A B C D Total
S 20 2 0 0 2 0 24
(83.3) (8.3 ( 0.0) ( 0.0) ( 8.3) ( 0.0
F 4 4 0 0 4 0 12
(33.3) (33.3) ( 0.0 { 0.0) (33.3) ( 0.0)
A 0 0 11 0 7 0 18
{ 0.0) ( 0.0) (61.1) { 0.0) (38.9) (0.0)1
B 0 1 2 4 1 1 9
( 0.0) (1L.1) (22.2) (36.4) (11.1) (11.1)
C 0 2 15 0 11 0 28
( 0.0) ( 7.1) (53.6) { 0.0) (39.3) ( 0.0)
D 0 2 0 0 2 11 15
( 0.0) (13.3) ( 0.0) ( 0.0) (13.3) (73.3)
MA 2 3 5 1 1 2 14
(14.3) (21.4) (35.7) (7.1 ( 7.1) (14.3)
MB 1 0 0 2 0 0 3
(33.3) { 0.0) ( 0.0) (66.7) ( 0.0) ( 0.0)
MC 1 0 1 5 8 2 17
( 5.9) ( 0.0) { 5.9 (29.4) (47.1) (11.8)
MD 0 3 2 2 0 9 16
( 0.0) (18.8) (12.5) (12.5) ( 0.0) (56.3)
Total ! 28 17 36 14 36 25 156
(17.9) (10.9) (23.1) ( 9.0) (23.1) (16.0) (100.0)
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Fig. 1. The comparison between ground observed cloud amounts GC and IR derived
fractional coverages (FC) by use of the two-threshold cloud amount estimation
method (TTM) for 84 nighttime cases. GC and FC are indicated in the range
of 0-1.
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Table 4. Cloud type classification result from IR data for nighttime

Discriminated type

Type
S F A B G D Total
] 3 0 1 0 4 0 8
(37.5) ( 0.0) (12.5) ( 0.0) (50.0) ( 0.0
F 1 0 2 0 5 1 9
(11.1) ( 0.0 (22.2) ( 0.0) (55.6) (1L1)
A 2 0 5 7 6 0 20
(10.0) ( 0.0) (25.0) (35.0) (30.0) ( 0.0)
B 0 0 1 1 1 1 4
( 0.0 ( 0.0) (25.0) (25.0) (25.0) (25.0)
C 0 0 2 2 11 0 15
( 0.0 ( 0.0) (13.3) (13.3) (73.3) ( 0.0)
D 0 0 0 1 0 4 5
( 0.0) ( 0.0) (90.0) (20.0) ( 0.0) (80.0)
MA 0 0 3 3 6 0 12
( 0.0) ( 0.0) (25.0) (25.0) (50.0) ( 0.0)

MB 0 0 0 0 0 0 0
MC 0 0 1 2 2 0 5
( 0.0) ( 0.0 (20.0) (40.0) ( 4.0) ( 0.0)

MD 0 0 0 0 4 2 6
( 0.0) ( 0.0) ( 0.0) { 0.0 (66.7) (33.3)

Total 6 0 15 16 39 8 84

(7.1) ( 0.0) (17.9) (19.0) (46.4) ( 9.5) (100.0)
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LTV 5,
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BERNZIERIB020 A% 0 B ARTE BT 5 DILKEERT209 < S0Rlicis ) By, REEIL
OB UWRMZEDICEMSE L B85, ThERRIITHS EEBEOEMII—H LT3, T, EED
HBNEDOOTITP-1ED Type A & Type C ILHEBEELREERE OXBHE LA, H REH & OGS
ML - T3,
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NP HERE O IRCHFAN OB O WA RE Uiz, I L 28HH 1 Bic 00Z, 06Z £ 12Z 0 3 |
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Time series of IR estimated and ground observed cloud amounts and cloud
types for the period of 00Z Sept. 3 to 12Z Sept. 11, 1980, for a) Hokkaido,
b) Kanto, ¢) Kinki, d) Setonaikai, €) Sanin and f) Kyushu. The cloud
amounts of ground observation and IR estimation are ploted in circles and
solid line, respectively. The cloud types derived from ground observation
and IR data are listed in the lower and upper lines above the cloud amounts
charts. Signs of S, F, A, B, C and D denote Clear Sky, Fraction, Type A,
B, C and D, respectively. Sign M includes MA, MB, MC and MD.
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Fig. 2 (continued)
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