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Implication of Groundwater Resources Utilization in Mountainous Region
for Slopeland Disaster Prevention
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In recent years, groundwater resources from mountainous regions have been considered as an allemative waler
resource in Taiwan According to previous mesearch outcomes (Hsu, 2011}, such a groundwater resource is
capable of providing stable and high quality water esources. Additionally, another advantage of using the water
resources is attribuied to the contribation of slopeland disaster prevention. While pumping groundwater as water
resources in hilly aras (e.g., at landslide-prone siles), pone-water pressures can be dropped, which can result in
stzhilizing landslide-prone skopes. Howewver, the bene fit to slope stability by using groundwater resources needs to
be quantified. The purpose of this study is to investigate groundwater potential of a deep-seated landslide site first,
and then toevaluate variations of slope stability by changing well pumping rate conditions.

In this paper, the Baolong landslide site located at the Jizsian district of Kaohsimg city in Southern Tai-
wan has been selected as a case study. Hydrmgeological investigation for the landslide site was conducted to clarify
the complexity of field chearacteristics and to establish a precise conceptual model for simulation. The investigation
content includes surficial geology imvestigation, borhole drilling (6 drilling boreholes and 350 meters drilling
length in totaly, 45 m pumping well construction, borehole hydrogeological tests (borehole televiewer, caliper,
borehole electrical logging, sonic logging, Aowmeter measurement. pumping test, and double packer est), and
laboratory tests from rock core samples (physical properties st of soil and rocks, triaxial permeability test of soil,
porosity determination kst using helium, and gas permeability test).

Basad on the aforementioned imvestigation msults, a8 hydrogeological conceptual model for the Baolong
landslide site was construcied, and a 20 slope stability model coupled with transient seepage flow model was
used for numerical simulation to determine changes of slope stability by means of different well pumping rate
conditions. The simulation results show that a positive relationship between the pumping rate and drawdown
of well exists. In addition, the positie elationship was found between the pumping rate and the increase of
safiety factor for both shallow and deep sliding surfaces. If the constant pumpang rate reached op o 180 Limin
with the decline of groundwater level by 10.6 m. the safety factors of shallow and deep sliding surfaces are
raised op to 11.87% and 15.72%, mspectively. The amount of pumped water can provide daily water demand for
approximately 997 people. This demonstrates the groundwater resource at this area is productive. Meanwhile, the
benefit to slope siabilration by pumping groundwater is proved. Therefore, this study can provide the solution
for ensuring both the safety of slopeland environment and the supply of waler esoures in mountainous ar-
eas Such a win-win idea is a good mitigation measure for meeting the aim of termitorial and resource sustaimability.

26



Creophysical Research Abstracts
Yol 18, BEGLU2016-6316, 2016 E
EGU General Assembly 2016

@ Authoris) 2006, OC Attribation 3.0 License.

Characterizing and Modelling Preferential Flow Path in Fractured Rock
Aquifer: A Case Study at Shuangliou Fractured Rock Hydrogeology
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On the basis of a relatively sparse data set, fractured aquifers are difficult to be characterized and modelled. The
three-dimensional configuration of transmissive fractures and fractue zones is peeded to be understood fAow
heterogeneity in the aquifer. Innovative technologies for the improved interpretation are necessary to facilitate
the development of accurate predictive models of ground-water flow and solute transport or (o precisely estimate
groundwaier potential. To this end. this paper presenis a procedure for characterizing and modelling preferential
fiow path in the fractured rock aguifer carmied out at Fractured Rock Hydrogeology Research Site in Shuanglion
Fomest Recreation Area, Pingtung County, Southern Tamwan

The Shuangliou well field is a 40 by 30-meier ara consisting of 6 wells (one geological well, one pump-
ing well and four hydrogecdogical esting wells). The bedrock at the site is mainly composed of slate and
iniercalated by mets-sandsione. The overburden consists of sbout 5.6 m of gravel deposits. Based on resulis of
100 m geological borehole with borehole Eeleviewer logging, vertical flow logeing and full-wawe sonic logging,
high transmissivity zones in the bedmck onderlying the well field wem identified One of tansmissivity zone
(gt the depths of 30--32 m) and its fracture onentation(N36/54) seleced for devising a multiple well system
with 4 bomholes (borehole depths :45m, 35m, 35m and 25m, respectively), which were wtilimed to perform
cross-borehole flow welocity data under the ambient flow and pumped flow conditions to identify prefeential Aow
paths. Results from the cross-bomehole test show the preferential fiow pathw ays are comesponding to the predicted
ones. Subsaquently, a 3-1 discrete fracture network model based on oulcrop data was generated by the FrachMan
coda. A validation between chsarved and simulated data has proved that the present model can accurately pradice
the hydrogeological properties (e.g.. number of fractures and porosity | of the aquifer and precisely identify the
locations of preferential Aow path. Finally, the validated model was wsed for the estimation of groundw ater storage
based on simulated porosities of the Shuangliou well field Taken together, this msearch provides insight into
affective fractured rock aquifer characterization and modelling for dealing with heterogeneity at the site and for
improving accuracy on groundwater storage computation.

27



