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« The increasing frequency of extreme hydrological events, coupled with the uneven distribution of rainfall in
Taiwan and the pressure on water demand brought about by urban development, has made the search for and
development of alternative water resources more urgent.

« The groundwater model allows for the exploration of groundwater usage, available water resources, and
control measures, with the aim of achieving sustainable water resources through reasonable use and regulation

« Groundwater models play an important role in the development and management of groundwater resources,
and in predicting effects of management measures.

» as interpretative tools for investigating groundwater system dynamics and understanding the flow patterns.
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Literature reviews

Zhou et al. (2011). Provide a comprehensive review of the methodologies and applications of regional
groundwater flow models and They highlight the challenges in capturing the complexities of groundwater
systems

Hill et al. (2006). Starting with a simple model and gradually increasing its complexity based on available data
and model predictions helps to better understand the underlying hydrological processes
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Objective

ﬁ Using the THMC numerical model to simulate groundwater flow in the Taoyuan area and

Investigate the region unique hydrological characteristics.

» To provide a clear explanation of groundwater flow movements, focusing on the processes of
infiltration after rainfall, evapotranspiration, and the assessment of available water quantity, while
examining the role of ponds in influencing these dynamics.
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Study area — Taoyuan
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Governing equation

Governing equation for flow through saturated-unsaturated media using in software follow below equation:

%

lfoF—— V. [K (Vh+£\720)] +2q

0: effective moisture content (L3/L3) h: pressure head (L)
t: time (T)

z. potential head (L)

q: source/sink of fluid [(L3/L3)/T]

p : referenced fluid density at zero chemical concentration (M /L3)
p: fluid density with dissolved chemical concentrations (M /L3

p*: fluid density of either injection (p*) or withdraw (= p)

Uo: fluid dynamic viscosity at zero chemical concentration (M/L /T)

p: fluid dynamic viscosity with dissolved chemical concentrations ((M/L ) /T)
a': modified compressibility of the soil matrix (1/L)

£ modified compressibility of the liquid (1/L)

n.. effective porosity (L3/L3)

S: degree of effective saturation of water g: gravity (L/T?)

k: permeability tensor (L?)

k,: saturated permeability tensor (L?)

K s,: referenced saturated hydraulic conductivity tensor (L/T)

k.. relative permeability or relative hydraulic conductivity (dimensionless)

(Yehetal., 1994a, 1994b)

F': generalized storage coefficient (1/L)

F = ’9+ ‘0 + 48
=« p nedh

Ne

K : hydraulic conductivity tensor (L/T)
P
pg. "9
K = 7k =0
-—u0
Ho >

Darcy’s velocity (L/T)

V= —K-(%Vh+VZO)
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Methodology

Introduction

€ Algorithm in Alan M. Lemon(2003) to construct geological model
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Initial setting of total head
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Hydraulic conductivity (K)
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Data input (Transient simulation)

oumping data %+ Taoyuan: industrial and commercial city in Taiwan
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Data input (Transient simulation)
Rainfall setting
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Data input (Transient simulation) < Analysis of land use:
Impermeable elements

For surface elements covered by road and building,
water from precipitation does not become recharge.
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Preliminary Results

Comparison between observation data and Longtan —— o_bseIrVEtior:j d::ta
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Comparison between observation data and

—&— observation data
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Dayuan —o— observation data
—a— simulation data

Comparison between observation data and
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Conclusions

» The preliminary establishment of the groundwater model for the Taoyuan area has been completed, but
the initial results require further validation.

Future work

* Integrate irrigation ponds into the groundwater flow model.

« Continue calibration to improve the accuracy of the model.

19
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Motivation

Industrial

« Water Resource Demand
* Increase impermeability change runoff .

|_aterite

 Impact of Groundwater Recharge
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