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A Method to Evaluate the Radar Rainfall Accuracy
for Hydrological Application
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Abstract

Radar measurement with high temporal and spatial resolutions can be a valuable source of data,
especially in the areas where rain gauge installment is not practical. However, this kind of data
brings with it many errors. The objective of this paper is to propose a method to evaluate
statistically the quantitative and qualitative accuracy at different radar ranges, temporal intervals and
raingage densities and use a bias adjustment technique to improve the quality of radar rainfall for the
purpose of hydrological application. The method is tested with the data of 2 storm events collected at
Jindo (S band) and Kwanak (C band) radar stations. The obtained results show that the accuracy of
radar rainfall estimation increases when time interval rises. Radar data at the shorter range seems to
be more accurate than the further one, especially for C-band radar. Using the Monte Carlo simulation
experiment, we find out that the sampling error of the bias between radar and gauge rainfall reduces
nonlinearly with increasing raingage density. The accuracy can be improved considerably if the
real-time bias adjustment is applied, making adjusted radar rainfall to be adequately good to apply for
hydrological application.
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Table 1. Events for Evaluating the Accuracy of Z - R Relationship
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. Number of Storm duration Average rainfall
Event Date Rain type Radar type gages (h) (mm/h)
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Table 3. Changes of the Relative Error of Total Rainfall and Time to Peak of the Eevents with Different

Radar Distances

Event Relative error of total rainfall (%) Time to peak (Minutes)
60 (km) 120 (km) 180 (km) 60 (km) 120 (km) 180 (km)
Event 1 - S band 51 9.9 22.0 0 0 0
Event 1 - C band 2.1 14.4 10.3 20 20 10
Event 2 - S band 8.9 5.7 14.2 -10 -10 -10
Event 2 - C band 15.0 214 2.3 20 20 10
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Time
Event-radar type interval
(rtntes) 60 km 120 km 180 km 60 km 120 km
10 20 25.97 15.59 0.60 0.74
20 3.82 4.21 7.15 0.81 0.87
30 12.01 14.71 13.32 0.90 0.91
Event 1 - S band
40 18.03 7.46 1.63 0.87 0.92
50 16.12 2.51 4.05 0.90 0.93
60 20.28 18.31 12.28 0.94 0.94
10 16.88 4.46 10.29 0.71 0.81
20 348 13.96 16.09 0.78 0.86
30 1.92 6.90 14.17 0.79 0.88
Event 1 - C band
40 9.73 0.52 10.75 0.81 0.89
50 4.08 11.78 18.97 0.80 0.88
60 16.31 20.83 11.69 0.82 0.90
10 10.80 8.90 8.29 0.83 0.87
20 9.60 6.70 5.42 0.90 0.93
30 5.78 5.60 4.47 0.94 0.95
Event 2 - S band
40 5.30 3.40 8.34 0.94 0.95
50 3.21 1.36 8.14 0.96 0.95
60 3.50 8.38 4.73 0.96 0.96
10 3.36 2.19 9.79 0.80 0.82
20 3.21 2.55 7.70 0.82 0.83
30 456 4.32 12.62 0.82 0.84
Event 2 - C band
40 13.61 9.92 16.83 0.82 0.84
50 3.60 2.97 13.76 0.83 0.85
60 11.78 10.09 14.17 0.83 0.84
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