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Accuracy of the Satellite-derived Index of Precipitation Intensity
and its representative characteristics
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Abstract
The Satellite-derived Index of Precipitation Intensity (SI) is the estimated value of precipi-
tation intensity using satellite data, and has been produced operationally since Ist March 1989.
The following three subjects were investigated and clarified.
(1) Accuracy of the SI from June to September in 1989
a) SI obtained by bi-spectrum (VIS & IR) method provides better accuracy than the one by

mono-spectrum (IR) method.

b) Accuracy of the SI depends significantly on the scale and type of disturbances.

c) High accuracy can be expected when Look Up Table (LUT) is applied to the same type
of disturbances with a short time interval after the calculation of LUT.

d) Accuracy of the SI decreases when LUT has not been updated for more than several

hours.

(2) Representative chacacteristics of the SI obtained by mono-spectrum (IR) method
a) For a extratropical cyclone, the accuracy is generally reasonable.
b) For a typhoon, IR parameters (the mean and the deviation of T gz within 200km X 200km
box) does not provide so reasonable accuracy because of multi-layer clouds structure.
c) For convective clouds, the accuracy is generally reasonable when clouds are in the
developing stage.but it deteriorates due to the appearance of anvil Ci in the decaying stage.

(3) Remained issue for future improvement

a) It is necessary to establish the seasonal threshold value of radar beam height for radar

echo composition.

b) The method using local LUT calculated in each derived area is worth to improve the SI.
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Table 2.1 Accuracy of the SI from June to Sep-
tember in 1989.
Abbreviations are shown as follows.
NUMBER;Total counts of the SI
COR5 ;Correlation between SI and radar
intensity in 5X5 grids
HIT ;Hit rate excluding (0,0) level and
including +1 level
FAL ;False alarm rate
MIS ;:Missing rate
RADAR ;Total grid number in effective
radar detection range
ECHO

;Precipitable echo number
Bi-spectrum (VIS & IR) method

!!‘lonlh NUMBER  CORS HIT(X) FAL(X) MIS(X)  RADAR ECHO |
Ddu | 264 049 61 23 10  MBM 555 |
Dl | 313 047 60 81 9 4936 3691
Dhg. | 23 0:38 58 33 9 4665 2815
S . 191 051 8 2 10 4412 Sie
"Total | 1017 :
| Hean, 046 62 2 9 453 441 |
Mono-spectrum (IR) method
:Hontl\ ENUI’BER CORS HIT(Y) FAL(D MIS(X)  RADAR ECHO !
| Jun | 327 031 62 22 16 4506 4992 |
Pdel | 315 032 58 29 13 50507 315 |
"aug. . 315 028 52 38 10 46461 £ |
(Ses. | 34 032 %6 28 16 41878 530
fotal | 1301 .
\ ean | 0.3l %6 0 M4 452 49 |
| RADAR INTENSITY — (8) E MR G- LRNGERD)
LEVEL, 0y 1; 2y 3 seaet
H T RIT = x 100
S0, x FAL ) Nrorac - N(O,0)
‘1 EE N
o iises
) 2 HIT FAL = = X100
‘ Nrorac - ¥(0,0)
3; MIs , s o1
e S.L_NGD
) o Ms = ———————— x 100
N(S,R) ; NUMBER IN EACH Nrorar - X(0,0)

INTENSITY MATRIX
Nrorar ; TOTAL GRID NUMBER
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Table 2, 2 Accuracy of the SI only immediately
after the Look Up Table (LUT) was updated.
Abbreviations are the same as in Table 2, 1 except
that

NUMBER ; Total counts of the SI only
immediately after the LUT was updated
UD.RATE ; Percentage of the cases in which

the LUT was updated

Bi-spectrum (..S & IR) method

Yonth | NUMBER  CORS HIT(X) FAL(%) MIS(X) UD.RATE(%)
Jun. ; 124 062 T2 2 8 4
,Jul. . 18T 051 6l 21 12 59 ;
i Mg, . 138 0.4 58 31 11 55 |
Sep. 17 051 63 26 11 62

: Total 566 :
: 052 63 26 11 55 i

Mean i

Mono-spectrum (IR) method

Month :NUHEBR CORS HIT(X) FAL(¥) MIS(%) UD.RATE(%)
Pdumo ;T 049 68 18 M 2l
PJul. © 104 043 59 25 16 2
phug D127 035 51 3 15 30
D Sep. . 124 03T 5T 27 16 X

Total E 426

Mean | 040 5T 21 18 29
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Fig.3.1.1 Surface chart at 18UTC on 2nd Sep.

Table 3.1 State of the LUT updating from 07UTC
to 22UTC on 2nd Aug. 1989. Abbreviations are the
same as in Table 2.1 except that

UPDATE ; O= Updated, X = Not updated

MAGR ; Magnification rate

Time | UPDATE COR5  MAGR  RADAR ECHO :
07UTC O 075 1.60 4175 1367
0BUTC Q 073 2.30 4l7% 1582
09uTC O 0.1 2.80 41756 8336
10UTC Q 074 239 41756 9250
1101C O 074 2.28 41755 10369
12UTC O 0.65 3.40 41755 11227
13UTC O 0.66 377 41755 12331
14UTC ———— GMS NO DATA ————
15U1C | —~——— (GMS NO DATA ————
1607C § x  0.47 7.29 41755 15699
1707¢ ¢ x 0.45  6.35 41755 16755
18UTC x 0.45 7.14 41755 17313
19U1C x 0,48 8.26 41755 18134
20UTC x 0,50 7.05 41755 18644

p2WIC - x o 0.50  T.77T 41785 17655

| 22UTC x 0.51 7.32 41755 16451
Mean — 0.59 4.98 41755 13360
S.Dev. = — 0.02 0.63 0 826 |
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Fig.3.1.2(a) Composite radar chart at 12UTC on 2nd Sep.1989.The area consists
of 480 x 250 grids, Symbols show precipitation intensity .
—below2.0mm” h *;2.0 to 16.0mm.” h ©;16.0 to 56.0mm.” h [ ; over 56.0mm/ h
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Photo.3.1(a) GMS infrared image at 12UTC on 2nd Sep. 1939.
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Fig.3.1.3(a) SI chart obtained by mono-spectrum (IR) method at 12UTC on 2nd Sep. 1989.

Symbols are the same as in Fig.3.1, 2(a).
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Fig.3.1.2 (b) Composite radar chart at 21UTC on 2nd Sep. 1989. Symbols are the same as
inFig. 3.1.2 (a).

Photo.3.1(b) GMS infrared image at 21UTC on 2nd Sep. 1989.
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Fig.3.1.3(b) SI chart obtained by mono-spectrum (IR) method at 21UTC on 2nd Sep. 1989.

Symbols are the same as in Fig.3.1.2(a).

| i Fig.3.1.4(b) Distribution of SI and T ;5 at 21
Fig.3.1.4(a) Distribution of SI and T ,, at 12 UTC on 2nd Sep. 1989.
UTC on 2nd Sep. 1989.
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Fig.3.2.1 Surface chart at 12UTC on 26 Aug. 1989.

Table 3.2 The same as Table 3.1 except for 07
UTC to 21UTC on 26 Aug. 1989.

Time UPDATE CORS MAGR RADAR ECHO
0TUTC O 0.61 2.583 51034 12711
08UTC Q 0.66 1.54 51034 12468
09UTC O 0.7 2.9 57411 12985
10UTC X 0.61 4.13 55427 12885
1101C O 0.69 3.3 55427 12557
12U1C QO 0.66 3.50 57411 12212
13UTC O  0.67 3.56 57411 11935
14UTC X 0,69 4.10 57411 11633
15UTC X 0.66 4.51 57411 10898
16UTC O 0.65 372 57411 11211
17UTC QO 0.14 2.68 5111 13361
18UTC O 075 2.53 51411 14429
19UTC QO 0.67 3.80 57411 15132
20UTC O 0.66 2.97 5111 15011
21UTC O 0.69 2.7 57411 15425
Mean — 0.68 3.24 36296 12990
S.Dev. | — 0.01 0.13 288 629
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Fig.3.2.2 Composite radar chart at 099UTC on 26 Aug. 1989. Symbols are the same as in
Fig.3.1.2(a).

Photo.3.2 GMS infrared image at 09UTC on 26 Aug. 1989.
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Fig.3.2.3 SI chart obtained by mono-spectrum (IR) method at 09UTC on 26 Aug. 1989.

Symbols are the same as in Fig.3.1.2(a).
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Fig.3.2.4 Distribution of Sl and T g5 at 09UTC on 26 Aug. 1989.
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Fig.3.2.5 T gy contour chart at 09UTC on 26 Aug. 1989.
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Photo.3.3 GMS

infrared image at 12UTC on 25 Jul. 1989.

Table 3.3 The same as Table 3.1 except for (8
UTC to 20UTC on 25 Jul. 1989.

Time | UPDATE CORS  MAGR  RADAR ECHO
08uTC O 0.61 3.29 55427 3543
03uTC O 059 270 57411 3927
10UTC QO 0.61 2.65 56669 4363
1101C Q 0.65 257 56669 4602
12U1C O 064 265 57411 5307
13UTC x 0.53 4.75 56669 5541
140TC x 0.54 554 56669 5549
150TC x 050 443 574l 5429
16UTC x 0.51 6.3 52276 4852
17UTC x 0.46 811 52276 4396
18UTC x 0.38 8.4 514l 4369
19U1C x  0.50 5.8 57411 4432
20UTC x 0.34 10.07 57411 4074
Mean — 0.53 5.19 56240 4645
S.Dev. | — 0.06 1.3 325 158
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Fig.3.3.2 Composite radar chart at 12UTC on 25 Jul. 1989. Symbols are the same as in
Fig.3.1.2(a).

Photo.3.3 GMS infrared image at 12UTC on 25Jul. 1989,
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Fig.3.3.3 SI chart obtained by mono-spectrum (IR) method at 12UTC on 25 Jul. 1989.
Symbols are the same as in Fig.3.1.2(a).
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Fig.3.3.4 Distribution of Sl and T ; at 12UTC
on 25 Jul. 1989.
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| Effective beam height | 8,000m ' 4,000m
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BBERTHZ, Lrl, ZOLREEBNCITS 7L
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Fig.4.2.1 Composite radar chart at 01UTC on 17 Oct. 1989. Symbols are the same as in

Fig.3.1.2(a).
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Photo.4.2(a) GMS visible image at 01UTC on 17 Oct. 1989.
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Photo.4.2(b) GMS infrared image at 01UTC on 17 Oct. 1989,

k. 2 St it .—. i~ 2 J
Fig.4.2.2 SI chart obtained by bi-spectrum (VIS&IR) method at 01UTC on 17 Oct. 1989.
The area consists of 700X 300 grids. Symbols are the same as in Fig.3.1.2(a).
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The same as Fig.4.2.2 except that used LUTs are calculated in each local derived
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Fig.A The LUT calculation area and the SI calculation area.
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