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REAL-TIME CALIBRATION OF RAINFALL MEASURED
BY A RADAR FOR FLOOD RUNOFF FORECASTING
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SYNOPSIS

Radar raingauges can instantaneously measure precipitation over the broad area.
To make good use of this characteristic for flood forecasting, the authors consider
five methods of calibrating the parameters B and 8 in the radar equations which
transform the received power into the rainfall intensity. The rainfall measured by a
radar is corrected in real time through the calibration using the hourly rainfalls
measured by many raingauges on the ground in the drainage basin.

The aim of this research is to improve the accuracy of flood runoff forecasting
by improving the estimation accuracy of areal rainfalls through the real-time cali-
bration. Using the existing rainfall and discharge data in the Yura River basin
(1880 ki) and rainfall data obtained by the Miyama Radar Raingauge System, the ac-
curacies of flood forecasting based on the five calibrations are compared with those
based on the situations using only raingauge data (not using radar) and using only
the radar data (no-calibration situation),
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Fig. 1. The Yura River basin (1880 k).
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Fig. 2. Schematic diagram of the existing flood prediction model of the Yura River.
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Table 1. Parameters of the existing flood prediction
model of the Yura River

Sub ; N Area K P Tl Rsa
ub-SySEIm N0 1 (i) (hr) (mm)
1 350 25 050 1.5 80

2 220 13 0.65 2.0 80

Sub-basin 3 240 30 0.65 2.5 80
4 370 22 0.65 4.0 80

5 170 20 0.65 1.0 80
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Table 2. Data used for the analysis

Period

Case Year Raingauges Radar Cause
Case 1| 1982 |7.726~8, 5| 7./26(13:000~8,” 5(24:00) Typhoon 8210
Case 2| 1983 |9/19~9,29| 9,725(14:00)~9,29(03:00) | Depression (Typhoon 8310)
Case 3| 1984 |6,22~7/ 1] 6,725(11:00)~6,728(24:00) Frontal rainfall
Case 4| 1985 |6,721~7,/15 Frontal rainfall
Case 5| 1986 |7.719~7,24| 7.720(15:00)~7,722(12:00) | Baiu front with Thunderstorm
Case 6] 1987 |7.13~7.19 Baiu front (Typhoon 8705)
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Fig. 3. Radar mesh and the location of raingauges.
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Fig. 7. Comparison of hydrographs computed by the existing model
(Case 1 : at Fukuchiyama, Ayabe and Iwama),
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Table 3. Comparison of the calibration performances (rmse, m/s)
Case Method of areal rainfall Whole basin model Existing model
estimation Fuku. | Ayabe |[wama| Fuku. | Ayabe {Iwama
Case 1 | @ Only ground rainfall 170.7 | 193.9 50.0 | 171.8 | 195.7 50.0
@ Not calibrated 205.6 | 208.6 79.4 | 191.3 | 196.9 79.4
@ Calibrated over all basin 182.9 | 195.1 80.9 | 190.8 | 195.6 80.2
@ B calibrated and 8 fixed 152.6 | 166.7 76.0 | 169.4 | 178.0 76.0
® a and B calibrated 157.0 | 174.3 65.6 | 157.2 | 175.2 65.6
® Calibrated every subbasin | 153.4 | 191.3 57.2 | 189.5 | 201.2 57.2
@ Calibrated every range 156.3 | 165.5 73.9 | 171.2 | 1774 73.9
Case 2 | @ Only ground rainfall 185.6 72.9 | 119.3 | 139.0 88.0 | 119.3
® Not calibrated 513.0 | 338.2 | 178.9 | 442.2 | 280.5 | 178.9
® Calibrated over all basin 237.9 | 182.5 88.8 | 2394 | 180.4 88.8
@ B calibrated and B8 fixed 148.2 75.2 69.6 | 107.7 70.1 69.6
® a and B calibrated 189.5 86.7 775 | 122.1 62.8 71.5
® Calibrated every subbasin | 253.1 | 205.3 75.4 | 244.7 | 195.8 75.4
@ Calibrated every range 249.6 | 193.9 90.8 | 249.1 | 189.8 90.8
Case 3 |® Only ground rainfall 71.6 64.5 27.5 95.8 67.4 27.5
@ Not calibrated 1265 ] 8.7 | 281 | 59.7| 557 | 28.1
® Calibrated over all basin 72.5 68.9 33.2 54.8 63.9 33.2
@ B calibrated and 8 fixed 60.1 66.7 35.8 59.9 70.4 35.8
® a and B calibrated 67.1 65.3 32.1 54.0 65.2 321
® Calibrated every subbasin 65.3 68.1 33.3 64.6 73.6 33.3
@ Calibrated every range 68.0 69.4 37.3 64.1 70.5 37.3
Case 4 |@® Only ground rainfall 91.4 | 158.9 31.5 | 115.2 | 164.7 31.5
@ Not calibrated 65.2 | 163.7 22.5 88.4 | 161.5 22.5
@ Calibrated over all basin 66.1 | 194.3 38.3 96.6 | 174.2 38.3
@ B calibrated and B fixed 68.7 | 192.7 39.4 99.9 | 174.7 394
® a and B calibrated 109.2 | 157.9 38.6 | 128.2 | 151.9 38.6
® Calibrated every subbasin 65.9 | 168.9 36.6 | 104.6 | 153.8 36.6
@ Calibrated every range 69.9 | 173.8 486 | 105.8 | 161.9 48.6
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Fig. 8. Comparison of hydrographs computed by the
existing model (Case 3 : at Fukuchiyama).
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Table 4. Weights used in the concordance analysis

Case No.

Point 2 3 g | Arealdd
Fukuchiyama |0.128 0.127 0.030 0.054| 1350

Ayabe 0.077 0.076 0.018 0.032| 810

[wama 0.035 0.035 0.008 0.015| 370

Fukuchiyama
(Existing model) 0.095 0.094 0.022 0.040 1000

(Existie e odel) |0.043 0.043 0.010 0.018| 460

Table 5. Concordance matrix

© © @ @@ ® ® o

0.00 0.88 080 0.23 0.37 0.52 0.50
0.12 0.00 0.21 0.20 0.13 0.22 0.20
0.20 0.79 0.00 0.17 0.12 0.46 0.54
0.77 0.80 0.83 0.00 053 0.62 0.67
0.63 0.87 0.88 0.47 0.00 0.66 0.83
0.48 0.78 0.54 0.38 0.34 0.00 0.60
050 080 0.46 0.33 0.17 0.40 0.00
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Table 6. Discordance matrix
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0.00 0.67 0.57 0.68 0.79 0.58 0.70
1.00 0.00 0.8 1.00 1.00 1.00 1.00
1.00 0.84 0.00 0.68 1.00 0.92 0.70
093 082 048 0.00 1.00 092 0.56
0.50 1.00 0.98 0.92 0.00 0.98 0.89
0.83 1.00 0.92 0.8 1.00 0.00 0.92
1.00 1.00 0.88 055 0.9 0.54 0.00
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