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Due to climate change, extreme rainfall events have occurred in recent years,
leading to reduced precipitation and water scarcity in certain regions. As a result,
groundwater extraction has become a crucial strategy for Taiwan to secure water
reserves during drought periods. However, various factors such as extreme climate
conditions, industrial development, increased water demand, and land use changes
have not only caused anthropogenic groundwater contamination in some areas but
also gradually altered groundwater quality characteristics and pollution potential.
This study aims to assess the impact of long-term environmental changes on the
distribution of groundwater quality characteristics and contamination potential.
Natural factors like changes in rainfall patterns caused by climate change and
human-induced factors associated with alterations in surface activities due to
industrial transformations are considered in this study. Data from the past 20 years
on temperature and precipitation variations, land use changes, and groundwater
quality parameters are integrated to achieve this. The research focuses on the
Taoyuan area as it has experienced significant industrial growth, population
expansion, and economic development, leading to increased pressure on
groundwater quality. Long-term data on groundwater quality, temperature,
precipitation, and other relevant factors are collected. The data is categorized into
wet, dry, and average water years. Statistical techniques, including factor analysis
and correlation analysis, are utilized to analyze the temporal trends and reduce the
dimensionality of the data. Geostatistical methods are then applied to establish
spatial distributions of pollution potential. Additionally, global spatial
autocorrelation analysis 1s conducted to explore any clustering patterns between
groundwater pollution potential and land use. The results indicate a decreasing
number of high-high-type grid cells in the Taoyuan area, indicating a gradual
reduction in groundwater pollution potential. Most monitored wells exhibit a
decrease or stability in pollution potential. Furthermore, the research reflects the
economic development trends of this area by examining land use changes between
different years, such as the transition from agricultural and water resource areas to
construction and transportation zones. The approaches for enhancing groundwater

protection during transportation infrastructure and building construction phases
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based on the results are proposed, including (1) strengthening the review of
environmental impact assessment reports to ensure comprehensive groundwater
protection measures, (2) continuous monitoring of the impact on groundwater
quality during construction and operation, (3) stricter regulation of high pollution
potential businesses in the vicinity, and (4) ensuring the quality of excavated
groundwater for reuse at construction sites. These measures serve as valuable
references for implementing necessary groundwater resource adjustment measures

during the process of economic development.

Keywords: Groundwater, Environmental changes, Contamination potential.
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4 8.98 71.82 28.615 17.149 294.089
4 4.68 87.11 25.720 21.078 444.287
ém 0.39 17.46 3.375 3.870 14.978
& 0.00 0.01 0.003 0.002 0.000
& 0.00 0.00 0.001 0.001 0.000
& 0.00 0.01 0.003 0.003 0.000
& 0.01 0.10 0.051 0.026 0.000
& 0.00 2.91 0.526 0.781 0.611
4 2.02 21.22 10.404 5.117 26.182
& 0.00 0.00 0.000 0.000 0.000
44 0.00 0.02 0.002 0.005 0.000
i 0.03 25.34 1.719 5.308 28.173
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£ g 1001.00 | 1762.00 | 1289.565 231.526 53604.257
R 21.45 23.23 22.593 0.568 0.323
KT R 136.50 | 735.50 395.860 164.018 26901.892
i 0.00 0.24 0.059 0.076 0.006
FitBRT = | -117.63 | 242.00 110.468 91.172 8312.295
% ¥ 0.01 1.80 0.330 0.475 0.226
@ 11.98 148.21 43.461 33.982 1154.767
4% 24.07 26.58 25.363 0.717 0.514
A& 0.00 0.00 0.000 0.000 0.000
B E (L) 0.15 2.20 0.910 0.775 0.601
R 0.00 0.03 0.002 0.007 0.000
N 0.09 4.59 1.247 1.168 1.364
Frps @ 9.57 79.31 49.963 20.327 413.190
B et 0.42 3.55 1.389 0.846 0.715
A R E R b 84.22 | 506.94 260.684 106.490 11340.106
BA R 24.62 | 221.63 109.484 53.524 2864.799
N 0.00 0.02 0.004 0.005 0.000
KXY 1.44 174.89 68.666 53.874 2902.407
Fié ik (& 4.89 6.61 5.770 0.518 0.268
iy 8.86 87.35 31.569 21.880 478.747
4 4.67 116.62 31.489 26.904 723.834
ém 0.39 12.33 3.458 2.988 8.928
& 0.00 0.02 0.009 0.004 0.000
& 0.00 0.01 0.005 0.002 0.000
& 0.00 0.01 0.006 0.003 0.000
& 0.02 0.11 0.048 0.025 0.001
& 0.02 245 0.519 0.638 0.407
4 2.22 23.77 10.640 5.660 32.033
& 0.00 0.00 0.000 0.000 0.000
44 0.00 0.02 0.002 0.004 0.000
i 0.02 25.89 3.757 6.749 45.549
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@ 11.33 171.00 40.824 35.892 1288.270
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A& 0.00 0.00 0.000 0.000 0.000
B E (L) 0.10 3.67 1.173 1.068 1.140
R 0.00 0.04 0.002 0.007 0.000
N 0.00 3.91 0.942 1.039 1.080
Frps @ 8.83 98.22 54.913 23.890 570.728
B et 0.28 2.76 0.948 0.631 0.398
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BA R 20.26 184.00 109.720 47.731 2278.213
N 0.00 0.07 0.009 0.018 0.000
KXY 1.47 158.67 66.498 52.042 2708.369
Fié ik (& 4.83 6.56 5.796 0.561 0.315
4 9.22 104.98 31.816 23.489 551.734
4 4.37 58.00 26.176 17.497 306.156
ém 0.39 10.12 3.080 2.655 7.050
& 0.00 0.00 0.000 0.000 0.000
& 0.00 0.00 0.001 0.001 0.000
& 0.00 0.01 0.001 0.001 0.000
& 0.01 0.11 0.018 0.021 0.000
& 0.00 2.37 0.462 0.637 0.406
4 1.88 22.47 10.277 5.347 28.592
& 0.00 0.00 0.000 0.000 0.000
44 0.00 0.03 0.002 0.006 0.000
i 0.02 25.63 1.793 5.465 29.867
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F B 0.501 0.377 0.079 0.339 0.664 | 0.000
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4 2.167 0.848 73.202
5 1.664 7.565 80.767
6 1.404 6.383 87.150
B
1 6.493 29.516 29.516
2 4.938 22.446 51.962
3 2.948 13.398 65.360
4 2.549 11.584 76.944
5 1.271 5776 82.720
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o 0.001 | 0.006 0.001 -0.004 0.001 | 0.165
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H00015 AR ¥ ik 6.013 4.015
HO00001 AP ) RO 5.514 4,516
H00021 | = F B-| (¥¢ F15%) VALK 5.014 4.016
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Fb 7% (o) 0.000 0.000
312 1 B RMSE 0.385 0.006
i # R 0.854 0.974
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