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Characterizing fracture networks by integrating hydrogeophysical
data based on the ESMDA-DS method

JIAO Tingting, DENG Yaping, QIAN Jiazhong, LUO Qiankun
(School of Resources and Environmental Engineering, Hefei University of Technology,
Hefei, Anhui 230009, China)

Abstract: Characterizing fractured aquifers plays a crucial role in the issues related to groundwater contamination,
and geothermal and hydrocarbon resource exploitation. Due to the heterogeneity of the fractured medium, the
permeability of fractured medium generally exhibits significant non-Gaussian characteristics, leading to
difficulties and challenges in the estimation of hydrogeological parameters. This study used the ESMDA-DS
(ensemble smoother with multiple data assimilation-direct sampling) integrating hydrogeophysical data to explore

the effectiveness of the data assimilation framework in portraying the parameter field of the fractured medium and

Wi BHEA: 2023-10-02; f&ITHER: 2023-12-18 ML : www.swdzgedz.com

E€UH: EEARBETFEREETHE (42102283); H1 J J A EE AR 9% £ 1001550 B (J22023HGTB0235)

F—1EE: HEE(1996—), &, M5t FE NG K BERPIFSE . E-mail: 2021110687@mail.hfut.edu.cn

BIAEE : AW (1989—), o, 1=, PHUm, 3222 P Z5 K SC b3k B AN K SCHi BT 2 8505 38 45 U A 5 . E-mail: dengyaping@hfut.edu.cn


https://doi.org/10.16030/j.cnki.issn.1000-3665.202310004
https://doi.org/10.16030/j.cnki.issn.1000-3665.202310004
https://doi.org/10.16030/j.cnki.issn.1000-3665.202310004
https://www.swdzgcdz.com
mailto:2021110687@mail.hfut.edu.cn
mailto:dengyaping@hfut.edu.cn

2024 4F

to analyze the influences of assimilating three different types of observation data, the fracture density, and the
number of observation wells on the parameter estimation. The results show that the method of ESMDA-DS
integrating hydrogeophysical data can estimate the spatial distribution of hydrogeological parameters in the
fractured medium effectively. Comparing the estimated results from three types of observation, it finds that fusing
the hydraulic head and the self-potential observational data (hydrogeophysical data) has the best effect. The
fracture density in the study area and the number of observation wells also affect the data assimilation results. A
reasonable number of observation wells is suggested to obtain the optimal parameter estimation scheme in
practical applications. This study can provide an effective method for characterizing the parameter field of the

fractured medium and a reliable theoretical basis for the development and management of fractured water
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