[bookmark: OLE_LINK7]Spatial and temporal distribution characteristics and source apportionment of biogenic elements using APCS-MLR model in the main inlet tributary of Danjiangkou Reservoir


Yihang Wua, Qianzhu Zhanga*, Yuan Luob, Ke Jina, Qian Heb, Yang Lua


a Chongqing Branch, Changjiang River Scientific Research Institute, Chongqing 400026, China
b College of River and Ocean Engineering, Chongqing Jiaotong University, Chongqing 400074, China

[bookmark: OLE_LINK4]Supplementary Material


Pages =7
Figures = 1
Tables = 3








*Corresponding authors. 
E-mail address: qianzhuzhang@163.com



Table S1. Relative weights and normalization factors of 11 parameters
	Variable
	Relative weight (Pi)
	Normalization factor (Ci)

	
	
	100
	90
	80
	70
	60
	50
	40
	30
	20
	10
	0

	pH
	1
	7
	7–8 
	8–8.5 
	8.5–9 
	6.5–7 
	6–6.5, 
9-9.5 
	5–6,
9.5-10 
	4–5,
10-11 
	3–4,
11-12 
	2–3,
12-13 
	1–2,
13-14

	WT(℃)
	1
	16-21
	15-16, 
21-22
	14-15,
22-24 
	12-14,
24-26
	10-12, 
26-28
	5-10,
28-30
	0-5,
30-32
	-2-0,
32-36
	-4~-2,
36-40
	-6~-4,
40-45
	>45, <−6

	EC(μs/cm)
	2
	<750 
	<1000 
	<1250 
	<1500 
	<2000 
	<2500 
	<3000 
	<5000 
	<8000 
	≤12000 
	>12000

	[bookmark: OLE_LINK1]DO(mg/L) 
	4
	≥7.5 
	>7 
	>6.5 
	>6 
	>5 
	>4 
	>3.5 
	>3 
	>2 
	≥1 
	<1

	Ca2+(mg/L)
	1
	<10 
	<50 
	<100 
	<150 
	<200 
	<300 
	<400 
	<500 
	<600 
	≤1000 
	>1000

	Mg2+(mg/L)
	1
	<10 
	<25 
	<50 
	<75 
	<100 
	<150 
	<200 
	<250 
	<300 
	≤500 
	>500

	Cl-(mg/L)
	1
	<25 
	<50 
	<100 
	<150 
	<200 
	<300 
	<500 
	<700 
	<1000 
	≤1500 
	>1500

	SO42-(mg/L)
	2
	<25 
	<50 
	<75 
	<100 
	<150 
	<250 
	<400 
	<600 
	<1000 
	≤1500 
	>1500

	TP(mg/L) 
	1
	<0.01 
	<0.02 
	<0.05 
	<0.1
	<0.15
	<0.2
	<0.25
	<0.3
	<0.35
	≤0.4 
	>0.4

	TN(mg/L)
	2
	<0.1
	0.1-0.2
	0.2-0.35
	0.35-0.5
	0.5-0.75
	0.75-1
	1-1.25
	1.25-1.5
	1.5-1.75
	1.75-2
	>2

	TDS(mg/L)
	2
	<100
	<500
	<750
	<1000
	<1500
	<2000
	<3000
	<5000
	<10000
	≤20000
	>20000






Table S2 Concentrations of biogenic elements in other rivers
	Country
	Region
	River
	DIC/(mg/L)
	DOC/(mg/L)
	TN/(mg/L)
	TP/(mg/L)
	DSi/(mg/L)
	Reference

	China
	Beijing
	Chaobai River
	
	30.60
	
	
	
	Wang et al., 2023a

	
	Danjiangkou Reservoir Basin
	Han River
	
	
	
	0.04
	
	Chen et al., 2015

	
	Danjiangkou Reservoir Basin
	Tian River
	
	
	
	0.05
	
	Chen et al., 2015

	
	Danjiangkou Reservoir Basin
	Jiang River
	
	
	
	0.81
	
	Chen et al., 2015

	
	Danjiangkou Reservoir Basin
	Shending River
	
	
	
	0.80
	
	Chen et al., 2015

	
	Danjiangkou Reservoir Basin
	Si River
	
	
	
	0.65
	
	Chen et al., 2015

	
	Danjiangkou Reservoir Basin
	Jian River
	
	
	
	0.12
	
	Chen et al., 2015

	
	Danjiangkou Reservoir Basin
	Lang River
	
	
	
	0.17
	
	Chen et al., 2015

	
	Danjiangkou Reservoir Basin
	Laoguan River
	
	
	
	0.09
	
	Chen et al., 2015

	
	Danjiangkou Reservoir Basin
	Tao River
	
	
	
	0.02
	
	Chen et al., 2015

	
	Danjiangkou Reservoir Basin
	Dan River
	
	
	
	0.07
	
	Chen et al., 2015

	
	Fujian Province
	Jiulong River
	19.32
	
	
	
	
	Yin et al., 2020

	
	Anhui Province
	Lake Chaohu
	
	
	3.95
	0.27
	
	Yang et al., 2020

	
	
	Yellow River
	
	2.92
	
	
	
	Wen et al., 2021

	
	Qinghai-Tibet Plateau
	Bailong River
	38.50
	1.40
	
	
	
	Wang et al., 2023b

	
	Chongqing and Guizhou Province
	Qijiang
	
	1.52
	
	
	
	Ni and Li, 2022

	
	Southwest China
	Furong River
	24.82
	2.94
	
	
	
	Ni et al., 2023

	
	Southwest China
	Pengxi River
	21.42
	3.60
	
	
	
	Ni et al., 2023

	
	
	Tuo River
	
	
	
	
	12.70
	Chen et al., 2024a

	
	
	Dadu River
	
	
	
	
	11.60
	Chen et al., 2024a

	
	Hubei Province
	Xiangxi River
	
	
	
	
	6.38
	Huang et al., 2019

	
	Chongqing
	Taohuaxi River
	
	5.67
	
	
	
	Chen and Li, 2021

	
	Chongqing
	Puli River
	
	4.02
	
	
	
	Chen and Li, 2021

	
	Zhejiang Province
	Wen-Rui Tang River
	
	2.70
	3.77
	0.23
	
	Chen et al., 2024b

	
	Zhejiang Province
	Qiduyuan River
	
	
	0.16~2.28
	0.001~0.113
	
	Wang et al., 2025

	
	
	Lancang River
	
	
	0.47
	
	
	Li et al., 2022

	
	
	the Upper Yellow River
	
	
	1.55
	
	
	Li et al., 2022

	
	
	Three River Headwater Region
	
	
	1.06
	
	
	Li et al., 2022

	
	Hubei Province and Henan Province
	Danjiangkou Resevoir
	
	
	1.44
	0.02
	
	Xiao et al., 2023

	
	
	Changjiang River
	
	
	2.02
	0.10
	3.87
	Liang and Xian, 2018

	
	
	Huanghe(Lijin)
	
	
	
	
	3.24
	Liang and Xian, 2018

	
	Guangdong Province
	Zhujiang
	
	
	2.30
	0.10
	3.78
	Liang and Xian, 2018

	
	Sichuan Province
	Laixi River
	
	
	3.74
	0.19
	
	Ren et al., 2023

	
	Liaoning Province
	Taizi River
	
	
	3.75
	0.19
	
	Wang et al., 2017

	
	
	Changjiang
	
	
	
	
	8.58
	Zhang et al., 2020

	
	Hubei Province
	Baota River
	
	
	
	
	4.13
	Zhang et al., 2008

	
	Hubei Province
	Quxi River
	
	
	
	
	9.17
	Zhang et al., 2008

	
	Hubei Province
	Three Gorges Dam
	
	
	
	
	5.43
	Yu et al., 2022

	
	Fujian Province
	Minjiang River
	
	
	
	
	5.30
	Liu et al., 2023

	
	Jiangsu Province
	Changjiang River
	
	
	
	
	2.8
	Ran et al., 2016

	
	
	Pearl River
	
	4.0-16.4
	
	
	
	Bao et al., 2015

	America
	South Florida
	Kissimmee River
	
	
	
	0.13
	
	Gholizadeh et al., 2016

	
	
	Caloosahatchee River
	
	
	
	0.13
	
	Gholizadeh et al., 2016

	
	
	Miami cannal
	
	
	
	0.04
	
	Gholizadeh et al., 2016

	
	
	Mississippi
	
	2.8-8.0
	1.97
	0.12
	2.38
	Bao et al., 2015; Liang and Xian, 2018

	
	California
	Skokomish River
	
	0.7
	
	
	
	Bao et al., 2015

	
	Alaska
	[bookmark: OLE_LINK3]Yukon River
	
	7.6
	
	
	
	Bao et al., 2015

	India
	
	Kali
	11.80
	1.20
	
	
	4.70
	Nishitha et al., 2021

	
	
	Sharavati
	7.60
	1.60
	
	
	2.70
	Nishitha et al., 2021

	
	
	Sita-Swarna
	17.00
	3.10
	
	
	5.80
	Nishitha et al., 2021

	Poland
	
	Głuszynka river
	
	
	3.76
	0.36
	
	Janicka et al., 2022

	
	Łod´ ´z Voivodeship
	Bzura River
	
	16.50
	
	
	
	Wieczorek et al., 2024

	Thailand
	
	Mun River
	
	9.00
	
	
	1.7~9.9
	Liu et al., 2019

	La Paz Bolivia
	
	Amazon River
	
	4.1
	
	
	
	Bao et al., 2015

	Republic of Congo
	
	Congo River
	
	10.7
	
	
	
	Bao et al., 2015

	Russia
	
	[bookmark: OLE_LINK2]Lena River
	
	11.4
	
	
	
	Bao et al., 2015

	Russia
	
	Kolyma River
	
	6.6
	
	
	
	Bao et al., 2015

	Canada
	
	Mackenzie River
	
	4.4
	
	
	
	Bao et al., 2015

	Russia
	
	Yenisei River
	
	8.8
	
	
	
	Bao et al., 2015





Table S3 The parameters selection results of the WQImin models from the stepwise multiple linear
	Models
	Parameters included
	F
	Adjusted R2
	P
	RMSE
	MAE

	1
	TN
	58.451
	0.530
	<0.001
	2.59
	2.07

	2
	TN, WT
	110.154
	0.811
	<0.001
	1.63
	1.29

	3
	TN, WT, TP
	87.588
	0.836
	<0.001
	1.50
	1.18

	4
	TN, WT, TP, SO42-
	73.523
	0.850
	<0.001
	1.42
	1.05
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Fig.S1 Scatter plots of observed and predicted concentrations of water quality parameters
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