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RAINFALL RATES ESTIMATES WITH THE AID OF RADAR

Liang-Shur Su Shu-Ling Kuo
Department of Applied Physics
Chung~Chenyg Institute of Technology

Lai=-Fa Chen Wen-Kuan Chen Nan-Wen Lee
Central Weather Bureau

Yunn-Pao Weih
CKS Weather Station , ANWS , CAA

ABSTRACT

Due to the complex geography of Taiwan area , radar echo is
significantly influenced by the ground clutters . 1In this study ,
method of RER ( Radar-estimated rainfall rates ) proposed by
Wilson (1970) and Brandes (1975) is chosen to develop a logical
procedure for combining radar data with rain gage observations to
improve precipitation estimates. ‘ ‘

It is shown that the average ‘percentage uncertainty of radar
measured precipitation,. at the constant level of 2 km, in the area
of Tao-Yuan, Chung-Li,and Miao—Li are from 14% to 35% , after the
radar data is calibrated by a single calibration factor. It is
‘alse proved that the objective analysis’ technique can move
correction factors from raingage sites onto the grid point field
and develop tools for combining radar and rain gage observations
to produce more accurate precipitation maps,

Finally , we estimate the rain velume using the radar echo
observations only. After presetting the precipipation threshold of
0.24 mm within half an hour s We can find the mean rajnfall rate
over the entire rain-covered area is'8 mm / hr . In the mean time,
the total rain volume of 0.434 g% is also obtained.

Key words: oObjective analysis, Radar, Rainfall estimate.
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+E 1 VALUES DUT OF RANGE [N FIELP: NROWIO AT LEYEL= 5§ +#+

LEVEL & & Kn FUNCTION: ClaFi+(2 CONSTANT (S) ¢ 3.£30 G.GoOO
o 2 VALUES OUT OF RANGE 1N F1ELD: NRD93D AT LEVEL= +e

LEVEL 7 3.50 KH FURCTIDBN: C13F1+C2 CONETANT IS 4.100 0.0090
LEVEL & 4.00 Ki FUNCTIORN: C1#F1+C2 CONSTANT L3 % 4,100 0.000

2 EDIT FIELDS EX15T AT PRESERT!
HROS3Q ROT30

STATISTICS ARE FROn L 1L T0 1321} L —-20.00 0 102.00 KM ) ALDNG 1
Lo1Ta o1z { =30.00 TO G.00 K ) ALGNG J

170 3] « 0.%0 TO .00 KK ) ALDNG K

STATISTICS ARE FROM € 1 TO 121} { ~20.00 TC 100,00 R} ALDNG I
1L TO 12t} { ~50.00 TO 70.00 KM} ALONG J

¢ 1 T0 2l [ ¢.50 To 4.00 Kb ¥ ALGNG K

RE530 I KH HEAN 5Tby N i 12 01 JZ RIH HAX
0.30 1.18 S.0& 7300 1 79 1 109 0.0 122.4
1.00 1.05 4.45 12342 1115 1121 0.6 10%9.0
1.50 1.02 3.70 13421 I 121 1121 Q.0 115.2
2.00 1.08 2.31 13370 11z1 1121 0.0 112.3
2.50 o.92 2.2%9 13412 1121 1 121 0.0 ' %4.2
3.00 .10 3.34 13%02 1121 1121 0.0 100.2
3.50 Q.98 1.26 14090 1121 112t Q.0 73.8
4.00 0.%7 1.2%9 14141 1121 1121 Q.0 45,1
VOLUHE i.03 3.22 102220 I 121 1121 0.0 127.4

'§TATISTICS ARE FROM ( 1 TO 1213  ( -20.00 ¥O 100.00 KM ) ALDNG I
it 70 120 1 -50.00 10 7¢.60 KH ) ALONG o

¢ 170 B [ 0.50 10 4,00 KA ) ALDNG K
NEQ?30 1 KM HEAN s5TDY N 1 12 41 Jn bl
€.50 3.84 1%.30 7297 1 79 1 109 0.
5.00 3.73 13,61 12353 1113 o121 a
1.50 3.59 12.85 13419 1121 113t Dl
2.00 3.95 111,35 13723 1 131 1.12] [+
2,30 3.88 2.60 I5t12 1121 1 by Q.
2.00 '3.94 11.35 12909 1121 g gl aQ
3.50 3.%92 7.45 13090 1 121 1124 L]
4.0 3.%& 5.27 14131 1121 kRl Bk (]

B 8. &8 5 E M R R RO 2 R AR PR
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£-. HEWFURMEALRMESESH
; BEGE:2EEHBRTMBKEZ R

Rain gage Gage accumuelated Caliprated radar Absolute The percentage
station rainfalls (mm) precip. {mm) error (sm) uncertainty (%
H=1km ;@ H=2Xm E=lkm ; H=2km H=lkm ; H=2km

a1/ 5/17 g9 037-35 BY P-4 7= 2.00 kM RNCUFB
(S OF /IB/S11 X 1,001 ORICINZ( 0.00. 0.00) KA  X-Rx{S= 90.0 OEG 01A13 2.00 i 2.82 &
=5 PRECIF FIELL) [WITHIN 30 HIN 01A20 1.50 1.0 ¢.5 33
i p l.ps 0lA38 11.00 0.8 10.2 93
0lA4l 4.00 2.09 4.07 1.91 0.07 48 2
.00 g1ag2 4.00 0.78 3.22 80
7.0L  0lasd 5.00 0.84 2.11 4.16 2.89 83 58
10. 019 COABS -99.90
\6.ox  CLAED -99.90
5 01R03 5.00 0.81 4.19 84
7 Mean w0 3.70 60
a 21004 " 1.00 0.65 0.89 0.35 0.11 35 11
] 21005 2.00 0.72 50 1.28 1.0 64 50
- 21C06 3.60 1.86 2.59 1.14 0.41 38 "
E 21007 1.c00 0.42 1.37 0.58 0,37 58 37
] 21C08 2.00 0.34 1.18 366 .52 83 41
E 21c14 3.00 1.48 2.66 152 0.34 51 11
3 A2042 8.70 1.79 4.37 6.91 4.33 79 50
= 21015 2.00 0.34 1.67 1.66 0.33 83 17
J 46687 3.50 3.63 5.4 0.03 1.9 1 54
| 46715 £.00 2.51 4.58 3.49 1.41 58 26
3 46756 2.50 2.01 0,55 -0.49 1.91 20 76
E Mean 1.74 1.18 52 35
z O1ED6 2.00
E 01E07 ~99.90
3 01EDS 2.00
= 01E23 7.00 0.23 6.77 97
ol 01E27 4.00 3,55 0.45 11
| O1E28 7.00 7,44 0.44 6
= O1E2% 6.00 5.66 £.34 6
] OLE37 5.00 6.62 1.62 32
] 01EIL 10.00 20.33 16,91 10.33 6.91 103 69
B A2E40 1.90 10.95 9.05 476
1 Mean {4 stations) 0.71 14
E Mean (5 stations) 1.95 25
el Mean {6 stations) 3.13 100
OLF35 10.00 23.22 13.22 - o132
01F35 1.00 1.14 0.14 14
40F15 2.00 .15 1.85 93
40F16 3.00 0.04 2.96 99
s 40F50 1.00 0.3¢ - 0.566, 86
5. AT HBENESRERBIAZ TR 11F20 2,50 0.04 .04 2.46 2.46 e g
el il 41F22 2.00 0.04 0.04 1.96 1.96 98
REMEASN; EREEES 2 848
Mean 2.32 86
C1U50 1.00 0.08 0.15 0.92 0.85 92 85
CausL .50 €.11 0.15 0.39 0.35 78 70
cas2 .50 0.8% 3.33 0.37 1.83 74 366
Hean 0.56 6.78 Bl 174
. BEBENEMERGWZ AR RE
( EEE: 2 kn; BLHOIIM : 0.5 A% ; B{L: mm )
File name Mean Standard Ho. of Min. Max.
deviation points
CUF2 5.6 9.28 9404 0.3 129.7
CUF3 4.63 4,94 9242 0.2 33.3
NCU¥F3 4 4,286 9242 0.2 28.7
RNCUF2 3.59 4,51 12570 ~16.8 33.2
RNCUF4 4.06 4.53 11251 0.3 33.2
RNCUF5 3.71 3.75 11038 G.3 17.6
RNCUF& 4 4.05 13038 0.3 19.0

— 33 e



