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Evaluation of Spatially Disproportionate Rain Gauge Network for the Correction
of Mean-Field Bias of Radar Rainfall: A Case Study of Ganghwa Rain Radar
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Yoo, Chulsang / Yoon, Jungsoo / Kim, Byoungsoo / Ha, Eunho

Abstract

Estimation of the mean—field bias of radar rainfall is to determine the difference between the areal
means of radar and rain gauge rainfall, where the rain gauge rainfall is assumed to be the truth. To
exactly determine this bias, the variance of the difference between two observations must be small
enough, thus, enough number of observations is indispensible. So, the problem becomes to determine the
number of rain gauges to satisfy the level of variance of the difference between two observations.
Especially, this study focuses on the case when the rain gauges are disproportionate spatially. This is the
problem for the Ganghwa rain radar for the observation of rainfall within the Imjin river basin and the
same problem also occurs when a radar is located in between land and ocean. This study considered the
Imjin river basin, and compared two cases when rain gauges are available only within the downstream
part, about one third of the whole basin, and over the whole basin. Based on the results derived, the rain
gauge density within the downstream part of the Imjin river basin was proposed to secure the same

accuracy obtained when the rain gauges are available over the whole Imjin river basin.

keywords : Radar rainfall, bias estimation, rain gauge density, Imjin river basin
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Including AWS
Excluding AWS
Including AWS
Excluding AWS

Rain gauge density
(km/ unit gauge)
84
144
639
185
281

Area
(k)
3,030
5,109
8,139

36
44
29

No. of rain gauges
21

Region
Downstream
Upstream
(North Korea)
Total

(South Korea)

Table 1. Rain Gauge Network of the Lmijin River Basin
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"Mean-field rainfall bias
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