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ABSTRACT

The study of “Application of GIS and Statistical Analysis for the Estimation of Rainfall amounts
from Weather Radar” has three main objectives: (1) To analyze the correlation coefficients of
rainfall amounts from Weather Radar (Lamphun Province) and the rain gauges data from stations;
(2) To estimate the amount of rainfall obtained from Z-R relation in the upper part of northern
Thailand ; and (3) To apply a GIS in combination with the statistical analysis for mapping of

accumulative daily rainfall from Weather Radar.

This study used the C-band radar data types DWSR 3501C. The Radar PPI values from 60
precipitation events during 2011-2012 and Convective and Stratiform rainfall data from 128 rain
gauge stations, which were analyzed using the equation Z = aR’.In order to estimate the accurate
amount of rainfall, data were collected from both in and out of the rainy season. At the same time,
the effectiveness of the Z-R relationship was examined by comparing the RMSE of Z = aR’
equation from each set of rainfall data to estimate rainfall from RADAR using the basic equation of
Z=200R "’ in windward and leeward sides of the mountains. Analysis of accumulation rainfall from
Radar shows that Least-squares regression method was the most appropriate for the study area. By
the equation Z = aR", from Stratiform rainfall in the rainy season and off the rainy season is 155.5

and 215.5, respectively. Equation for Thunderstorm in the rainy season has “a” parameter of 65.5

while Thunderstorm out of the rainy season is 35.5. The analysis of daily rainfall accumulation from



Radar data was conducted by using an appropriate equation, depending on rainfall types. Using
equation by season and type of precipitation can reduce discrepancy more than using the standard

equation for a single equation.

Analysis and representation of rainfall accumulation can be conducted on Google Earth in 2D and
3D by overlaying image data in different formats (e.g. .kml, .jpg, .png and topographic formats)
with flooded areas, landslide prone areas, and land use data for obtaining useful information that can
be applied for managing water system, weather forecasting and disaster warning. The output can be
applied in the analysis and display of daily rainfall accumulation from radar in millimeters, which is

much effective and easy to use for other related applications.



