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I. Introduction

In recent years, flood disasters frequently occur in many parts of the world especially in
developing countries. Although the amount of rainfall and its spatial distribution are
important for assessing water resources and forecasting floods, ground rainfall measuring
stations are often limited and unevenly distributed.

Various operational agencies have provided high resolution global rainfall products based on
satellite data such as the Global Satellite Mapping Precipitation (GSMaP). They provide
information about rainfall occurrence, amounts and distribution for areas including data
sparse regions with spatial and temporal resolutions of 0.1° and 1 hour. However, the GSMaP
products have been reported to underestimate ground gauged precipitation especially in
mountainous regions with orographic rainfall. A possible cause for this underestimation is the
occurrence of heavy precipitation related to warm rain processes, which result in fewer solid
hydrometeors than climatological profiles. To improve the performance of rainfall estimation,
an orographic/nonorographic rainfall classification scheme has been implemented in the latest
GSMaP algorithm. Besides the improvement of GSMaP algorithm, development of a method
for correcting GSMaP data is also important issue.

The main objectives of this paper are 1) to assess the accuracy of the latest GSMaP product
and 2) to improve the bias correction methods.

Il. Study Sites and Methods
This study focuses on the Atrato River basin, located at the lowlands of the Pacific coast of
Colombia, under the strong influenced of the two low-level streams (ITCZ). The Western
Colombian Jet (WCJ) is enhanced by the latent heat released in the region’s high amounts of
evapotranspiration and orographically lifted on the western Andes, where it interacts with the
Caribbean Low Level Jet(CLLJ).
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rainfall area on satellite-based rainfall information (Fig. 1) and successfully reduced the error
rate for a Japanese river basin. We applied this method to our study area with changing the
conditions such as the position of the grids and the length from the central grid to surrounding
grids.

I11. Results and Discussion

The accuracy of the GSMaP products (the ratio of the number of correct detection to the
number of overall events) was ~0.6 in the downstream areas. In the upstream areas it
performed better during the rainy seasons (April - June and September - November) whereas
worse during the dry seasons. The WCJ jets gets stronger during October to November but
weaker during February to March, and this annual cycle may result in the low accuracy during
the dry seasons. Furthermore, the accuracy, combined with the precipitation occurrence,
during the dry seasons showed a quite different pattern from other seasons. RMSE was 14.0
mm/day in the upstream areas and 28.0 mm/day in the downstream areas. This was mainly
because of the underestimation of precipitation in the GSMaP product.

The correction method used in this study show better performance than the existing ones.
The results also show that the length from the central grid to the surrounding grids
significantly affected relative errors. The method cannot be applied to areas with extremely
high wind speeds such as coastal areas.

IV. Conclusion

The accuracy of the GSMaP products is poor in the upstream areas during the dry seasons.
This result suggests that an orographic/non-orographic rainfall classification scheme,
implemented in the latest GSMaP algorithm, still has limited applicability to our study area.
The correction method used in this study performed better than the existing methods and the
length from the central grid to surrounding grids should be considered.
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