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Performance of Nowcasting Algorithms for Ground-based Radar Precipitation Estimates during Cloud Seeding Period in Northern Thailand

Sarawut Arthayakun1,2*, Nattapon Mahavik1,4, Parinya Intaracharoen2, Pakdee Chantraket2, 
Aroonroth Sricharounchot2, Charoon Sarin1, Pantip Klomjek1, Apichaya Kangerd1, Jamorn kunwilai1, Charatdao Kongmuang1,4, Sarintip Tantanee3,4

1Department of Natural Resources and Environment, Faculty of Agriculture Natural Resources and Environment, Naresuan University, Phitsanulok 65000, Thailand
2Department of Royal Rainmaking and Agricultural Aviation, Bangkok 10900, Thailand
3Department of Civil Engineering, Faculty of Engineering, Naresuan University, Phitsanulok 65000, Thailand
4Water Resources Research Center, Faculty of Engineering, Naresuan University, Phitsanulok 65000, Thailand

*Email : sarawut.art@royalrain.go.th

ABSTRACT
	Nowcasting typically refers to the prediction of weather conditions on very short time scales, ranging from a few minutes up to two hours. This approach leverages real-time remote sensing data, such as ground-based weather radar imagery, along with extrapolation techniques to provide highly accurate and timely weather forecasts. Beyond its benefits to meteorology and hydrology, nowcasting is also crucial for weather modification operations. In Thailand, cloud seeding plays a significant role in enhancing rainfall to meet the demands of agriculture and reservoir management, as well as in mitigating natural disasters. This research aims to assess the skill of nowcasting based on convective and stratiform events, which are systematically selected from rainfall characteristics and spatial patterns. Our focus area is located in the northern part of Thailand, where an S-band ground-based weather radar is operated by the Department of Royal Rainmaking and Agricultural Aviation, installed at Omkoi district, Chiang Mai. The radar observes every six minutes for volume scanning in 14 elevation angles covering an effective radius of 240 kilometers. This provides data for weather monitoring, a critical process for detecting seedable clouds. In the prediction process, radar reflectivity is firstly converted to rain rate using the Z-R relationship. Subsequently, three algorithms from the Rainymotion open-source projects —Eulerian Persistence, Sparse, and DenseRotation—are employed as prediction models to compare nowcasted rainfall for the next two hours. Finally, to evaluate nowcasting performance, evaluation metrics such as mean absolute error (MAE), critical success index (CSI), and fractions skill score (FSS) are calculated.  The results of nowcasting performance will be discussed with those of traditional method performance to provide suggestions for developing a cloud monitoring system for weather modification activities in Thailand.
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