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One-dimensional focusing inversion of the semi-airborne

transient electromagnetic method and its application

WANG Shi-Xing', HE Ke*?, YIN Xiao-Kang', WEI Dong-Hua', ZHAO Si-Wei', GUO Ming’
(1. China Railway Eryuan Engineering Group Co. , Lid. , Chengdu 610031, China; 2. Education Information Technology Center, West China Normal
University, Nanchong 637002, China; 3. College of Geophysics, Chengdu University of Technology, Chengdu 610059, China)

Abstract: The semi-airborne transient electromagnetic method (SATEM) is an emerging flexible and efficient geophysical exploration
method using ground launch and air reception. The present inversion methods applied to the SATEM produce very smooth inversion re-
sults since they apply the maximum smoothing criterion, thus failing to effectively identify the information of specific layer interfaces.
This study introduced the focusing inversion theory to the one-dimensional inversion of the SATEM. First, a focusing inversion stabilizer
was determined by selecting appropriate focusing and regularization factors. Then, the inversion objective function including the focu-
sing inversion stabilizer was solved to allow the inversion results to effectively identify the abrupt interfaces of layered strata. Further-
more , multiple layered geoelectric models were built to verify the reliability of the focusing inversion. Moreover, the focusing inversion
results were compared with the Occam inversion results to highlight the advantages of the focusing inversion in interface identification.
This study conducted the focusing inversion calculation of actual data on groundwater detection of a certain area. The calculation results
were then combined with the hydrogeological and logging data for comprehensive analysis. Finally, this study determined the locations
and spatial distribution of underground aquifers in the area, verifying the feasibility of the SATEM for groundwater detection.

Key words: semi-airborne transient electromagnetic method ;focusing inversion ; groundwater detection
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