Table 1. Table of Acid Rain Monitoring Station Information for the Two Phases.
	Site ID
	Site
	Coordinates of sampling sites (Phase I)
	Height above ground level (Phase I)
	Coordinates of sampling sites (Phase II)
	Height above ground level (Phase II)
	site classification

	N01
	Longtan
	24°50'27" N  121°13' 56"E
	24 m
	24°50'27" N  121°13' 56"E
	24 m
	Urban

	N02
	Taoyuan
	25°00'56"N  121°18'54"E
	18 m
	25°01'13"N  121°18'45"E
	10 m
	Urban

	N03
	Chungli
	24°58'12"N  121°11'33"E
	24 m
	24°58'12"N  121°11'33"E
	24 m
	Suburban

	N04
	Fuxing
	24°49'14"N  121°21'09"E
	10 m
	24°48'48"N  121°21'03"E
	11 m
	Rural

	N05
	Xinwu
	24°57'08"N  121°01'44"E
	10 m
	24°57'08"N  121°01'44"E
	10 m
	Rural





Table 2. Precipitation chemistry during Phase I (1994-2005).
	　
	Rainfall
	pH
	Cl-
	NO3-
	SO42-
	nss-SO42-
	H+
	NH4+
	Na+
	K+
	Mg2+
	Ca2+
	R*

	　
	(mm)
	　
	VWM Ion concentration (µeq L-1)

	N01
	1781.7
	4.57
	43.5
	31.4
	60.5
	55.9
	27.1
	45.3
	37.8
	4.6
	10.3
	17.6
	1.78

	N02
	2310.3
	4.51
	59.1
	21.2
	61.7
	55.6
	30.6
	35.7
	50.9
	3.9
	14.9
	14.8
	2.63

	N03
	2302.5
	4.54
	70.7
	23.0
	60.8
	53.7
	29.2
	38.2
	59.1
	6.1
	17.2
	14.9
	2.33

	N04
	2799.6
	4.65
	24.5
	26.4
	45.7
	43.1
	22.6
	32.7
	21.4
	3.8
	5.1
	13.0
	1.64

	N05
	2106.7
	4.62
	110.5
	24.1
	59.7
	48.0
	24.2
	38.2
	96.1
	6.0
	23.2
	16.9
	1.99

	Total
	2289.3
	4.56
	59.9
	25.8
	59.5
	53.3
	27.6
	39.5
	51.5
	4.9
	14.1
	15.9
	2.06


R*: nss-SO42- / NO3-



Table 3. Precipitation chemistry during Phase II (2014-2024).
	　
	Rainfall
	pH
	Cl-
	NO3-
	SO42-
	nss-SO42-
	H+
	NH4+
	Na+
	K+
	Mg2+
	Ca2+
	R*

	　
	(mm)
	　
	VWM Ion concentration (µeq L-1)

	N01
	1803.6
	5.25
	31.6
	29.7
	30.5
	26.9
	5.6
	36.4
	30.7
	3.6
	9.5
	27.9
	0.91

	N02
	1672.8
	5.16
	53.7
	26.3
	34.0
	27.8
	6.9
	30.5
	50.9
	4.8
	13.6
	31.7
	1.06

	N03
	1775.7
	4.89
	61.1
	25.4
	33.6
	26.8
	12.8
	31.4
	56.4
	3.4
	15.0
	21.4
	1.05

	N04
	3211.0
	5.08
	18.8
	22.7
	22.4
	20.1
	8.4
	25.7
	19.4
	3.1
	5.9
	17.3
	0.89

	N05
	1772.0
	5.11
	75.4
	21.5
	31.0
	22.7
	7.7
	25.9
	68.7
	3.7
	18.2
	24.0
	1.06

	Total
	2018.6
	5.07
	45.3
	24.8
	29.6
	24.4
	8.5
	29.4
	42.8
	3.7
	11.8
	23.6
	0.98


R*: nss-SO42- / NO3-


Table 4. Sen’s slope estimates and statistical significance of long-term trends in pH and major ionic species during Phase I, Phase II, and the full study period (1994–2024).
	　
	Site ID
	Phase I
1994 -2005
	2006 -2013
	Phase II
2014 -2024
	1994 -2024

	pH
	N01
	-0.00006 
	
	0.00223**
	

	
	N02
	0.00000 
	
	0.00097**
	

	
	N03
	0.00013 
	0.00080**
	0.00096**
	0.00045**

	
	N04
	0.00057** 
	
	0.00173**
	

	
	N05
	-0.00067* 
	　
	0.00099**
	　

	nss-SO42-
	N01
	-0.000045 
	　
	-0.00085**
	

	
	N02
	-0.000385* 
	
	-0.00054**
	

	
	N03
	-0.000449** 
	-0.00034**
	-0.00049**
	-0.00021**

	
	N04
	-0.000768** 
	
	-0.00056**
	

	
	N05
	-0.000010 
	　
	-0.00053**
	　

	NO3-
	N01
	0.00035**
	　
	-0.00020*
	

	
	N02
	0.00007
	
	-0.00011 
	

	
	N03
	0.00017
	0.00010
	-0.00006 
	0.00005**

	
	N04
	-0.00049**
	
	-0.00010 
	

	
	N05
	0.00052*
	　
	0.00006 
	　

	NH4+
	N01
	0.00004 
	　
	-0.00014 
	

	
	N02
	0.00004 
	
	-0.00009 
	

	
	N03
	-0.00014 
	-0.00037**
	-0.00012*
	-0.00004**

	
	N04
	-0.00066** 
	
	-0.00019 
	

	
	N05
	0.00000 
	　
	-0.00008 
	　

	Ca2+
	N01
	0.00002 
	　
	-0.00037**
	

	
	N02
	-0.00063**
	
	-0.00043**
	

	
	N03
	-0.00017 
	0.00062**
	-0.00023**
	0.00021**

	
	N04
	-0.00014 
	
	-0.00024*
	

	
	N05
	0.00001 
	　
	-0.00033**
	　

	nss-SO42-/NO3-
	N03
	　
	　
	　
	-0.00080**


* and ** indicate statistical significance at p < 0.05 and p <0.01 respectively.
Note: Mann–Kendall tests were performed using individual precipitation-event observations arranged chronologically by sampling date. Sen’s slopes were calculated using observation order and therefore represent the median change per observation. Slopes for pH are expressed as pH units observation-1, while slopes for log10-transformed ionic concentrations are expressed as log10(µeq L-1) observation-1.
Table 5. Sen’s slope estimates for precipitation chemistry under the four trajectory clusters.
	　
	Cluster 1
	Cluster 2
	Cluster 3
	Cluster 4

	pH
	0.0084***
	0.0019***
	0.0026***
	0.0022***

	nss-SO42-
	-0.0038**
	-0.0008***
	-0.0007**
	-0.0010***

	NO3-
	-0.0018
	-0.0001
	0.0006*
	-0.0002

	NH4+
	-0.0015
	-0.0001
	0.0004
	-0.0004**

	Ca2+
	-0.0002
	0.0004*
	0.0012***
	0.0005**

	Cl-
	-0.0013
	0.0001
	0.0004
	0.0000

	Na+
	-0.0011
	0.0001
	0.0008
	0.0002


*, **, and *** indicate statistical significance at p < 0.05, p < 0.01, and p < 0.001, respectively.

