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1 Introduction

In Southeast Asia, particularly in mountainous areas, on-site rainfall observation is insuffi-
cient now. In order to prevent floods and control water resources, the development of rainfall
observation is necessary. These observation methods should be based on the temporal and
spatial characteristics of the rainfall, and should be done with appropriate resolution. The
purpose of this study is to examine previous methods of rainfall estimation and to determine
the radar estimation parameter in the mountainous areas of Southeast Asia through analysis
of rainfall radar and rain gauge data which were obtained under the umbrella of GAME-T.
In addition, basic knowledge of the temporal and spatial characteristics of the rainfall was
acquired, and observation methods which can be continued in the future were investigated in
the view of the radar observation interval and the spatial density of the rain gauges which

keep accuracy.

2 Study Area and Data

The study area is Mae Chaem Watershed in the mountainous area of northern Thailand.
Rainfall data from the rainy season (May-September) in 1998 and 1999 were analyzed. The
rain gauge data was obtained by 15 automatic tipping bucket-type rain gauges located in a
basin which covers 3853 square km. The raw data was converted into hourly rainfall data.
The rainfall radar data obtained by Om Koi radar (1160 m.a.s.l), which is maintained by the

Bureau of Royal Rainmaking and Agricultural Aviation.

3 Result

3.1 Rainfall estimation with radar and rain gauges

The radar rainfall estimation parameter was calculated by the

stratified mean method. The accuracy of radar 1 hour rainfall y

all rain

(Rr) was evaluated by considering rain gauge 1 hour rainfall oo heaw e Glommy oo

10

(Rg) as true value. Total Rr/Rg (P) and root mean square

RMSE (mm/h)

error were used as an index. P of all the rainfall was 70%

(Fig.1). Rr was underestimated about 50% in the case of heavy B ——

rainfall which accounted for 30% of the amount and 50n the vear
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other hand, in the case of light rainfall, which accounted for 30%
of the amount and 70% of the frequency the Rr was accurate.

Therefore, the rainfall estimation was accurate except for heavy

rainfall.

3.2 Temporal characteristics of rainfall and the radar observation interval

The influence of expansion of the radar observation inter-
val on the accuracy of Rr was examined by considering Rg
as true value. P of 5 minutes interval (3.1) is considered
as the best estimation ratio (FPp). As a result, P was under
80% of Py when the interval expanded to 60 minutes (Fig.2).
The rainfall amount within 30 minutes from the start of the
rain accounted for 40% of all the rainfall. The cause of the
decline of the radar rainfall estimation accuracy when the
observation interval expanded is considered to be that the

rainfall duration time was 30 minutes.

3.3 Spatial characteristics of rainfall and the density
of the rain gauges
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The influence of the decrease of the number of the rain gauges on the accuracy of Rr was

examined by considering Rg as true value. P of all the combination of the rain gauges was

calculated. The average 100 x |P — Py|/P of the same number was calculated (Fig.3). As

a result, |P — Py|/P was within 10% when the number of the rain gauges was more than

1 in every 700 square kilo meters. The accuracy was correlated with altitude, the standard

deviation of the rainfall amount, and the average of the rainfall amount. These correlations

are consistent with the correlation between the rainfall amount and the altitude and the no

correlation between the altitude and the error.

4  Conclusion

Radar rainfall estimation by the stratified mean method
was accurate except for heavy rainfall which accounts for a
small part of total rainfall. To keep estimation accuracy, the
radar observation interval should be within 30 minutes and
the rain gauges should be more than 1 in every 700 square
kilo meters and be located where the altitude is high and
the rainfall amount is large. Improvements of the estimation

accuracy for the heavy rainfall are the future tasks.
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