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Figure S1. Linear correlation between ARGs abundance (copies per cell) and diversity (number of unique ARGs subtypes). 
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[bookmark: OLE_LINK6]Figure S2. Compositional profiles of Risk-Rank-1 ARGs. The top ten subtypes (sorted by relative abundance) are individually labeled with their names; the remaining subtypes with lower abundances are grouped into a single category and labeled as “Others”.
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[bookmark: OLE_LINK5]Figure S3. Abundance (copies per cell) of bacA among sampling cities. 
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Figure S4. ARGs abundance in samples collected from upstream and downstream of hospitals in Suzhou. 
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[bookmark: OLE_LINK3]Figure S5. Influence of ecosystem types (lakes and rivers) on ARGs profiles. 
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Figure S6. Comparison of ARGs profile between hospital wastewater (W58 and W59) and hospital-adjacent surface-water sample in Hefei. 
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Figure S7. ARGs profiles across Nepal samples. The samples include upstream and downstream river water relative to hospital locations, as well as raw/untreated hospital wastewater.
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Figure S8. Host taxonomy for contigs that carry Risk-Rank-1 ARGs.
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Figure S9. Distribution of ARGs subtypes across MAGs grouped at family level. 
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Figure S10. Occurrence of ARGs subtypes across MAGs belonging to potential pathogenic bacteria. 
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Supplementary tables
Table S1. Information of surface-water samples collected downstream of hospitals in China
	Sample
	City
	Hospital type
	Hospital subject
	Distance (m)
	Hospital bed number
	Water type
	Adjacant hospital name
	Adjacent surface water name
	Latitude and longitude

	W20
	Baoding
	Grade 3 hospitals
	General hospital
	<500
	>500
	River
	Baoding First Hospital
	Moat of Baoding
	Latitude: 38.872207 North, Longitude: 115.499059 East

	W21
	Baoding
	Grade 3 hospitals
	Specialty hospital
	<500
	>500
	River
	Baoding Traditional Chinese Medicine Hospital
	Fu River
	Latitude: 38.852641 North, Longitude: 115.524254 East

	W22
	Baoding
	Grade 3A hospitals
	Specialty hospital
	<500
	>500
	River
	Baoding No.1 Hospital of TCM (Traditional Chinese Medicine）
	Moat of Baoding
	Latitude: 38.865083 North, Longitude: 115.494245 East

	W23
	Baoding
	Grade 3A hospitals
	General hospital
	<500
	>500
	River
	Affiliated Hospital of Hebei University
	Moat of Baoding
	Latitude: 38.860479 North, Longitude: 115.518432 East

	W24
	Baoding
	Grade 2 specialty hospitals.
	Specialty hospital
	<500
	100–500
	River
	Baoding Cerebrovascular Disease Hospital
	Fu River
	Latitude: 38.852635 North, Longitude: 115.529798 East

	W100
	Beijing
	Grade 3A hospitals
	General hospital
	<500
	>500
	Lake
	Sixth Medical Center of Chinese PLA General Hospital
	Lake of Yuyuantan Park
	Latitude: 39.924368 North, Longitude: 116.327244 East

	W104
	Beijing
	Grade 3A hospitals
	General hospital
	<500
	>500
	Lake
	Xinjiekou Campus. Beijing Jishuitan Hospital, Capital Medical University.
	Xihai Lake
	Latitude: 39.952646 North, Longitude: 116.38127 East

	W98
	Beijing
	Grade 3A hospitals
	General hospital
	<500
	>500
	Lake
	PLA No. 305 Hospital
	Lake of Beihai Park
	Latitude: 39.928945 North, Longitude: 116.393343 East

	W102
	Beijing
	Grade 3 hospitals
	Specialty hospital
	<500
	>500
	River
	Beijing Red Cross Emergency Medical Center
	Qinghe River
	Latitude: 40.032468 North, Longitude: 116.358588 East

	W103
	Beijing
	Grade 3A hospitals
	Specialty hospital
	<500
	>500
	River
	Plastic Surgery Hospital, Chinese Academy of Medical Sciences & Peking Union Medical College
	Yongding River Diversion Canal
	Latitude: 39.946742 North, Longitude: 116.206384 East

	W105
	Beijing
	Grade 3A hospitals
	General hospital
	<500
	>500
	River
	Beijing Anzhen Hospital, Capital Medical University
	Tucheng river
	Latitude: 39.982525 North, Longitude: 116.40855 East

	W106
	Beijing
	Grade 3A hospitals
	Specialty hospital
	500–1000
	>500
	River
	Beijing Youan Hospital, Capital Medical University
	Liangshui River
	Latitude: 39.867809 North, Longitude: 116.36323 East

	W91
	Beijing
	Grade 3A hospitals
	General hospital
	<500
	>500
	River
	Air Force Medical Center，PLA
	Jingmi Diversion Canal
	Latitude: 39.926336 North, Longitude: 116.303702 East

	W92
	Beijing
	Grade 3 hospitals
	General hospital
	<500
	>500
	River
	Beijing Huaxin Hospital (First Affiliated Hospital of Tsinghua University)
	Bahe River
	Latitude: 39.973965 North, Longitude: 116.501496 East

	W93
	Beijing
	Grade 3A hospitals
	General hospital
	<500
	>500
	River
	Wangjing Hospital, China Academy of Chinese Medical Sciences
	Unnamed river
	Latitude: 39.987018 North, Longitude: 116.482872 East

	W94
	Beijing
	Grade 3A hospitals
	General hospital
	<500
	>500
	River
	China-Japan Friendship Hospital
	Tucheng river
	Latitude: 39.982449 North, Longitude: 116.433683 East

	W95
	Beijing
	Grade 3A hospitals
	Specialty hospital
	<500
	>500
	River
	Cancer Hospital, Chinese Academy of Medical Sciences
	Moat of Beijing
	Latitude: 39.878314 North, Longitude: 116.450295 East

	W96
	Beijing
	Grade 3A hospitals
	Specialty hospital
	500–1000
	>500
	River
	Beijing Boai Hospital
	Macaohe River
	Latitude: 39.860942 North, Longitude: 116.385709 East

	W97
	Beijing
	Grade 3A hospitals
	General hospital
	<500
	>500
	River
	PLA No.466 Hospital
	Shuangzi Zhiqu
	Latitude: 39.946138 North, Longitude: 116.31206 East

	W99
	Beijing
	Grade 3A hospitals
	Specialty hospital
	500–1000
	>500
	River
	Peking University Cancer Hospital
	Yongding River Diversion Canal
	Latitude: 39.926087 North, Longitude: 116.296679 East

	ZW11
	Hangzhou
	Grade 3A hospitals
	Specialty hospital
	<500
	>500
	River
	Hangzhou Third People's Hospital
	Donghe River
	Latitude: 30.251584 North, Longitude: 120.184746 East

	ZW12
	Hangzhou
	Grade 3A hospitals
	General hospital
	<500
	>500
	River
	The Second Affiliated Hospital Zhejiang University School of Medicine
	Donghe River
	Latitude: 30.256962 North, Longitude: 120.185801 East

	ZW13
	Hangzhou
	Grade 3A hospitals
	General hospital
	500–1000
	>500
	River
	Affiliated Hangzhou First People's Hospital, Westlake University, School of Medicine
	Zhonghe River
	Latitude: 30.260051 North, Longitude: 120.178575 East

	ZW14
	Hangzhou
	Grade 3A hospitals
	General hospital
	<500
	>500
	River
	Yuhang Campus of The First Affiliated Hospital, Zhejiang University School of Medicine
	Yuhangtang River
	Latitude: 30.277249 North, Longitude: 119.989922 East

	ZW15
	Hangzhou
	Grade 3A hospitals
	Specialty hospital
	<500
	>500
	River
	Hangzhou Red Cross Hospital
	Tiesha River
	Latitude: 30.269716 North, Longitude: 120.194769 East

	ZW16
	Hangzhou
	Grade 3A hospitals
	General hospital
	<500
	>500
	River
	Sir Run Run Shaw Hospital
	Xinkai River
	Latitude: 30.261549 North, Longitude: 120.211705 East

	ZW17
	Hangzhou
	Grade 3A hospitals
	General hospital
	<500
	>500
	River
	Sir Run Run Shaw Hospital
	Xinkai River
	Latitude: 30.261549 North, Longitude: 120.211705 East

	ZW19
	Hangzhou
	Grade 3A hospitals
	Specialty hospital
	<500
	>500
	River
	Children's Hospital Zhejiang University School of Medicine
	Beitang River
	Latitude: 30.193623 North, Longitude: 120.182853 East

	ZW20
	Hangzhou
	Grade 3B hospitals
	Specialty hospital
	<500
	>500
	River
	Hangzhou Armed Police Hospital
	Jianshe River
	Latitude: 30.214277 North, Longitude: 120.223483 East

	ZW21
	Hangzhou
	Grade 3A hospitals
	Specialty hospital
	500–1000
	>500
	River
	Zhejiang Provincial Center for Disease Control and Prevention (Zhejiang CDC), China CDC / Binjiang Campus, Children's Hospital Zhejiang University School of Medicine
	Qiantang River
	Latitude: 30.201066 North, Longitude: 120.176416 East

	W47
	Hefei
	Grade 3A hospitals
	General hospital
	500–1000
	>500
	Lake
	The First Affiliated Hospital of Anhui Medical University
	Yuhua Pond
	Latitude: 31.859155 North, Longitude: 117.273244 East

	W61
	Hefei
	Grade 3A hospitals
	Specialty hospital
	<500
	>500
	Lake
	Anhui provincial Cancer Hospital
	Dongpu Reservoir (Hefei Botanical Garden)
	Latitude: 31.880938 North, Longitude: 117.212089 East

	W45
	Hefei
	Grade 3A hospitals
	General hospital
	<500
	>500
	River
	Anhui Armed Police Corps Hospital
	Nanfei River
	Latitude: 31.878086 North, Longitude: 117.265399 East

	W46
	Hefei
	Grade 3A hospitals
	General hospital
	500–1000
	>500
	River
	Hefei No 2 People’s Hospital (Guangde Road Branch)
	Ershibu River
	Latitude: 31.86057 North, Longitude: 117.375252 East

	W48
	Hefei
	Grade 3 hospitals
	General hospital
	500–1000
	>500
	River
	Anhui Zhongke Gengjiu Hospital
	Shiwuli River
	Latitude: 31.77249 North, Longitude: 117.294385 East

	W49
	Hefei
	Grade 2A hospitals
	Specialty hospital
	<500
	100–500
	River
	Hefei No 5 People’s Hospital
	Nanfei River
	Latitude: 31.84788 North, Longitude: 117.342548 East

	W51
	Hefei
	Grade 3A hospitals
	General hospital
	500–1000
	>500
	River
	Hefei First People’s Hospital
	Nanfei River
	Latitude: 31.879793 North, Longitude: 117.287663 East

	W52
	Hefei
	Grade 3A hospitals
	General hospital
	500–1000
	>500
	River
	The Second Hospital of Anhui Medical University
	Kuanghe River
	Latitude: 31.801273 North, Longitude: 117.224296 East

	W53
	Hefei
	Grade 3A hospitals
	General hospital
	<500
	>500
	River
	Hefei Binhu Hospital
	Tangxihe
	Latitude: 31.743077 North, Longitude: 117.292304 East

	W54
	Hefei
	Grade 3A hospitals
	General hospital
	<500
	>500
	River
	Anhui Provincial Hospital
	Baohe River
	Latitude: 31.862681 North, Longitude: 117.298902 East

	W57
	Hefei
	Grade 3A hospitals
	Specialty hospital
	500–1000
	>500
	River
	Anhui Cardiovascular Hospital
	Kuanghe River
	Latitude: 31.830566 North, Longitude: 117.251426 East

	W84
	Kunming
	Grade 3A hospitals
	Specialty hospital
	<500
	>500
	River
	Kunming Children's Hospital
	Jinjia River-Zhenghe
	Latitude: 24.993981 North, Longitude: 102.715645 East

	W85
	Kunming
	Grade 3A hospitals
	General hospital
	<500
	>500
	River
	The Affiliated Hospital of Yunnan University
	Panlong River
	Latitude: 25.054355 North, Longitude: 102.722348 East

	W86
	Kunming
	Grade 3A hospitals
	General hospital
	<500
	>500
	River
	The First People's Hospital of Yunnan Province
	Yudai River
	Latitude: 25.039109 North, Longitude: 102.712958 East

	W87
	Kunming
	Grade 3A hospitals
	General hospital
	<500
	>500
	River
	920th Hospital of Joint Logistics Support Force of People's Liberation Army of China
	Daguan River
	Latitude: 25.039563 North, Longitude: 102.690751 East

	W88
	Kunming
	Grade 3A hospitals
	General hospital
	<500
	>500
	River
	The First Hospital of Kunming
	Panlong River
	Latitude: 25.039109 North, Longitude: 102.712958 East

	W90
	Kunming
	Grade 3A hospitals
	General hospital
	<500
	>500
	River
	Kunming First People's Hospital (North)-Ganmei Hospital
	Panlong River
	Latitude: 25.099407 North, Longitude: 102.741262 East

	W134
	Nanning
	Grade 3A hospitals
	Specialty hospital
	<500
	>500
	Lake
	Guangxi International Zhuang Medicine Hospital
	Yinxiang Lake
	Latitude: 22.750817 North, Longitude: 108.391362 East

	W135
	Nanning
	Grade 2 hospitals
	General hospital
	<500
	100–500
	River
	Guangxi water and electric power construction group CO.ted. Hospital
	Unnamed river
	Latitude: 22.764711 North, Longitude: 108.320723 East

	W136
	Nanning
	Grade 2A hospitals
	General hospital
	500–1000
	100–500
	River
	Guangxi Zhuang Autonomous Region Corps Hospital of People's Armed Police
	Xinxujiang Rive
	Latitude: 22.852797 North, Longitude: 108.286584 East

	W137
	Nanning
	Grade 3A hospitals
	Specialty hospital
	<500
	>500
	River
	Guangxi Maternal and Child Health Hospital
	Unnamed river
	Latitude: 22.854223 North, Longitude: 108.37829 East

	W82
	Nanning
	Grade 3A hospitals
	General hospital
	500–1000
	>500
	River
	The First People's Hospital of Nanning
	Yongjiang River
	Latitude: 22.815467 North, Longitude: 108.327659 East

	W83
	Nanning
	Grade 3A hospitals
	General hospital
	<500
	>500
	River
	The First Affiliated Hospital of Guangxi Medical University
	Yongjiang River
	Latitude: 23.11775 North, Longitude: 113.269113 East

	W26
	Shanghai
	Grade 3A hospitals
	Specialty hospital
	<500
	>500
	River
	Children's Hospital of Fudan University
	Unnamed river
	Latitude: 31.142823 North, Longitude: 121.398857 East

	W28
	Shanghai
	Grade 2A hospitals
	General hospital
	<500
	100–500
	River
	Shanghai Eighth People’s Hospital
	Puhui Tang
	Latitude: 31.173589 North, Longitude: 121.437605 East

	W29
	Shanghai
	Grade 3A hospitals
	General hospital
	<500
	>500
	River
	Shanghai Sixth People's Hospital Affiliated to Shanghai Jiao Tong University School of Medicine
	Puhui Tang
	Latitude: 31.187352 North, Longitude: 121.4316 East

	W30
	Shanghai
	Grade 3A hospitals
	Specialty hospital
	<500
	>500
	River
	Children's Hospital of Fudan University
	Xinjing Gang River
	Latitude: 31.145628 North, Longitude: 121.397564 East

	W32
	Shanghai
	Grade 3A hospitals
	Specialty hospital
	<500
	>500
	River
	Shanghai First Maternity and Infant Hospital
	Bailianjing River
	Latitude: 31.196625 North, Longitude: 121.554631 East

	W38
	Shanghai
	Grade 3 hospitals
	Specialty hospital
	<500
	>500
	River
	Obstetrics & Gynecology Hospital of Fudan University
	Yangshupu Gang River
	Latitude: 31.264558 North, Longitude: 121.540002 East

	W41
	Shanghai
	Grade 3A hospitals
	General hospital
	<500
	>500
	River
	Xin Hua Hospital Affiliated to Shanghai Jiao Tong University School of Medicine
	Yangshupu Gang River
	Latitude: 31.280415 North, Longitude: 121.527452 East

	W42
	Shanghai
	Grade 3A hospitals
	General hospital
	<500
	>500
	River
	Shanghai General Hospital
	Hongkou Gang River
	Latitude: 31.25947 North, Longitude: 121.49795 East

	W130
	Shenzhen
	Grade 3A hospitals
	General hospital
	<500
	>500
	River
	Longhua District People's Hospital
	Unnamed river
	Latitude: 22.662921 North, Longitude: 114.040168 East

	W132
	Shenzhen
	Grade 3A hospitals
	General hospital
	<500
	>500
	River
	Southern Medical University Shenzhen hospital
	Xinzhen River
	Latitude: 22.551546 North, Longitude: 113.900415 East

	W133
	Shenzhen
	Grade 3A hospitals
	General hospital
	<500
	>500
	River
	Peking University Shenzhen Hospital
	Unnamed river
	Latitude: 22.560691 North, Longitude: 114.054578 East

	W10
	Suzhou
	Grade 3A hospitals
	General hospital
	<500
	>500
	River
	Suzhou Municipal Hospital
	Lower reaches of the river near the hospital
	Latitude: 31.306972 North, Longitude: 120.627657 East

	W14
	Suzhou
	Grade 3A hospitals
	General hospital
	<500
	>500
	River
	The Second Affiliated Hospital of Soochow University
	Lower reaches of the river near the hospital
	Latitude: NA (No Valid Coordinates), Longitude: NA (No Valid Coordinates)

	W19
	Suzhou
	Grade 3A hospitals
	Specialty hospital
	<500
	>500
	River
	Children's Hospital of Soochow University
	Lower reaches of the river near the hospital
	Latitude: 31.316387 North, Longitude: 120.766983 East

	W8
	Suzhou
	Grade 3A hospitals
	General hospital
	<500
	>500
	River
	The First Affiliated Hospital of Soochow University
	Lower reaches of the Outer Moat tributary
	Latitude: NA (No Valid Coordinates), Longitude: NA (No Valid Coordinates)

	W9
	Suzhou
	Grade 2A hospitals
	Specialty hospital
	<500
	100–500
	River
	The Fifth People's Hospital of Suzhou
	Lower reaches of the river near the hospital
	Latitude: 31.395384 North, Longitude: 120.673895 East

	W116
	Tianjin
	Grade 3A hospitals
	Specialty hospital
	<500
	>500
	Lake
	Tianjin Medical University Cancer Institute and Hospital
	Unnamed lake
	Latitude: 39.085584 North, Longitude: 117.188205 East

	W108
	Tianjin
	Grade 3B hospitals
	Specialty hospital
	500–1000
	>500
	River
	Tianjin Medical University Zhu Xianyi Memorial Hospital / Tianjin Second Children's Hospital
	Unnamed river
	Latitude: 39.212819 North, Longitude: 117.10935 East

	W110
	Tianjin
	Grade 3A hospitals
	Specialty hospital
	<500
	>500
	River
	Tianjin Academy of Traditional Chinese Medicine Affiliated Hospital
	Nan Yunhe
	Latitude: 39.153917 North, Longitude: 117.183211 East

	W111
	Tianjin
	Grade 3A hospitals
	Specialty hospital
	<500
	>500
	River
	First Affiliated Hospital of Nankai University
	Nan Yunhe
	Latitude: 39.152318 North, Longitude: 117.152252 East

	W112
	Tianjin
	Grade 2A hospitals
	Specialty hospital
	<500
	100–500
	River
	Tianjin Second People's Hospital
	Jinhe River
	Latitude: 39.119243 North, Longitude: 117.157072 East

	W113
	Tianjin
	Grade 3A hospitals
	General hospital
	<500
	>500
	River
	Tianjin First Central Hospital
	Jinhe River
	Latitude: 39.105769 North, Longitude: 117.159514 East

	W114
	Tianjin
	Grade 3A hospitals
	General hospital
	<500
	>500
	River
	Tianjin Medical University General Hospital
	Unnamed river
	Latitude: 39.122112 North, Longitude: 117.186026 East

	W115
	Tianjin
	Grade 3A hospitals
	Specialty hospital
	<500
	>500
	River
	Machang Branch, Tianjin Children’s Hospital
	Jinhe River
	Latitude: 39.107443 North, Longitude: 117.203351 East

	W117
	Tianjin
	Grade 3A hospitals
	General hospital
	<500
	>500
	River
	Liberation Army No.464 Hospital
	Sihuahe
	Latitude: 39.072103 North, Longitude: 117.192598 East

	W118
	Tianjin
	Grade 3A hospitals
	General hospital
	<500
	>500
	River
	The First Teaching Hospital of Tianjin University of Traditional Chinese Medicine
	Fengchan River
	Latitude: 39.05657 North, Longitude: 117.191384 East

	W119
	Tianjin
	Grade 3A hospitals
	Specialty hospital
	<500
	>500
	River
	Tianjin Chest Hospital / Tianjin Huanhu Hospital
	Tributary of Haihe River
	Latitude: 39.077392 North, Longitude: 117.294277 East

	W120
	Tianjin
	Grade 3A hospitals
	Specialty hospital
	<500
	>500
	River
	Tianjin Haihe Hospital
	Hongni River
	Latitude: 39.038795 North, Longitude: 117.343344 East

	W121
	Tianjin
	Grade 2A hospitals
	General hospital
	<500
	100–500
	River
	Dongli Hospital
	Waihuan River
	Latitude: 39.095975 North, Longitude: 117.32915 East

	W122
	Tianjin
	Grade 3B hospitals
	General hospital
	<500
	>500
	River
	Tianjin Fifth Central Hospital
	Haihe River
	Latitude: 39.019694 North, Longitude: 117.650624 East

	W123
	Tianjin
	Grade 3 hospitals
	General hospital
	500–1000
	>500
	River
	Tianjin Wuqing District People's Hospital
	Unnamed river
	Latitude: 39.392464 North, Longitude: 117.05769 East

	W125
	Tianjin
	Grade 2A hospitals
	General hospital
	500–1000
	100–500
	River
	Jinnan Hospital
	Unnamed river
	Latitude: 38.985518 North, Longitude: 117.429807 East

	W126
	Tianjin
	Grade 3A hospitals
	General hospital
	<500
	>500
	River
	PLA No. 983 Hospital of the Joint Support Force (PLA No. 983 Hospital)
	Xinkai River
	Latitude: 39.167329 North, Longitude: 117.192842 East

	W129
	Tianjin
	Grade 3A hospitals
	General hospital
	<500
	>500
	River
	Tianjin Medical University General Hospital Airport Hospital
	Dongjian River
	Latitude: 39.15942 North, Longitude: 117.426219 East

	W63
	Wuhan
	Grade 3B hospitals
	General hospital
	<500
	>500
	Lake
	Wuhan Sixth Hospital
	Huanzi Lake
	Latitude: 30.604459 North, Longitude: 114.292507 East

	W67
	Wuhan
	Grade 3 hospitals
	General hospital
	<500
	>500
	Lake
	Hubei Provincial Hospital of Integrated Chinese and Western Medicine
	Lingjiao Lake
	Latitude: 30.614085 North, Longitude: 114.27937 East

	W69
	Wuhan
	Grade 3A hospitals
	Specialty hospital
	<500
	>500
	Lake
	Wuhan Jinyintan Hospital
	Huangtan Hu
	Latitude: 30.668861 North, Longitude: 114.29034 East

	W79
	Wuhan
	Grade 3A hospitals
	General hospital
	<500
	>500
	Lake
	Tianyou Hospital Affiliated to Wuhan University of Science and Technology
	Shai Lake
	Latitude: 30.530888 North, Longitude: 114.331696 East

	W64
	Wuhan
	Grade 3 hospitals
	General hospital
	500–1000
	>500
	River
	Wuhan Wuchang Hospital
	Yangtze River
	Latitude: 30.612512 North, Longitude: 114.342481 East

	W65
	Wuhan
	Grade 3A hospitals
	General hospital
	500–1000
	>500
	River
	Wuhan Puren Hospital
	Yangtze River
	Latitude: 30.645913 North, Longitude: 114.384737 East

	W68
	Wuhan
	Grade 3A hospitals
	General hospital
	<500
	>500
	River
	Yangchunhu campus of Central Hospital of Wuhan
	Unnamed river
	Latitude: 30.606147 North, Longitude: 114.406019 East

	W72
	Wuhan
	Grade 3A hospitals
	General hospital
	<500
	>500
	River
	CR and WISCO General Hospital
	Qingshan Gang
	Latitude: 30.63806 North, Longitude: 114.412727 East

	W74
	Wuhan
	Grade 3A hospitals
	General hospital
	<500
	>500
	River
	Zhongnan Hospital of Wuhan University
	The river between the Dong Lake and the Sha lake
	Latitude: 30.558285 North, Longitude: 114.359152 East

	W76
	Wuhan
	Grade 3 hospitals
	General hospital
	500–1000
	>500
	River
	Dongxihu District People’s Hospital
	Jinghe River
	Latitude: 30.655533 North, Longitude: 114.136747 East

	W78
	Wuhan
	Grade 3A hospitals
	General hospital
	<500
	>500
	River
	Wuhan Fourth Hospital
	Han River(Hubei)
	Latitude: 30.569445 North, Longitude: 114.272493 East

	W80
	Wuhan
	Grade 3A hospitals
	General hospital
	500–1000
	>500
	River
	Central Hospital of Wuhan
	Yangtze River
	Latitude: 30.585728 North, Longitude: 114.307954 East

	W81
	Wuhan
	Grade 3A hospitals
	General hospital
	500–1000
	>500
	River
	The Third People's Hospital of Hubei Province
	Han River(Hubei)
	Latitude: 30.572438 North, Longitude: 114.257573 East



Table S2. Information of samples collected from non-hospital-adjacent sites, upstream hospital locations, and treated/untreated hospital wastewater in China.
	Sample name
	City
	Water type
	Distance (m)
	Adjacent hospital or building name
	Adjacent surface water name
	latitude and longitude

	W25
	Baoding
	River
	No hospitals within 2 km
	Dong Feng park of Baoding
	Shanghai Moat
	Latitude: 38.869693 North, Longitude: 115.516959 East

	ZW24
	Hangzhou
	Creek
	No hospitals within 2 km
	NA
	Jiuxi
	Latitude: 30.197522 North, Longitude: 120.12333 East

	ZW22
	Hangzhou
	Lake
	No hospitals within 2 km
	NA
	A certain lake in Fuyang
	Latitude: 30.368137 North, Longitude: 119.738919 East

	ZW23
	Hangzhou
	Lake
	No hospitals within 2 km
	NA
	West Lake
	Latitude: 30.236139 North, Longitude: 120.150412 East

	ZW25
	Hangzhou
	Lake
	No hospitals within 2 km
	NA
	Huajiachi Large Pond
	Latitude: 30.275495 North, Longitude: 120.201982 East

	ZW26
	Hangzhou
	Lake
	No hospitals within 2 km
	NA
	Huajiachi Small Pond
	Latitude: 30.274321 North, Longitude: 120.202943 East

	W58
	Hefei
	Hospital wastewater (treated)
	NA
	Anhui Provincial Hospital Infection District Hefei Infectious Disease Hospital
	NA
	Latitude: No Valid Coordinates, Longitude: No Valid Coordinates

	W59
	Hefei
	hospital wastewater (untreated)
	NA
	Anhui Provincial Hospital Infection District Hefei Infectious Disease Hospital
	NA
	Latitude: No Valid Coordinates, Longitude: No Valid Coordinates

	W50
	Hefei
	Lake
	No hospitals within 2 km
	Huachong Park
	Landscape lake in the park
	Latitude: 31.870656 North, Longitude: 117.33631 East

	W55
	Hefei
	Lake
	No hospitals within 2 km
	Longqi Wetland Park
	Landscape lake in the park
	Latitude: 31.826154 North, Longitude: 117.392885 East

	W60
	Hefei
	River
	No hospitals within 2 km
	Anhui Provincial Hospital Binhu Campus (Under Construction) in Hefei
	Shiwuli River
	Latitude: 31.763586 North, Longitude: 117.336964 East

	W89
	Kunming
	River
	No hospitals within 2 km
	NA
	Mingtong River
	Latitude: 24.984892 North, Longitude: 102.733128 East

	W138
	Nanning
	River
	No hospitals within 2 km
	NA
	Shajiang River
	Latitude: 22.86399 North, Longitude: 108.358161 East

	W36
	Shanghai
	Lake
	No hospitals within 2 km
	Quyang Park
	Landscape lake in the park
	Latitude: 31.292309 North, Longitude: 121.493223 East

	W33
	Shanghai
	River
	No hospitals within 2 km
	Century Park (Shanghai)
	Zhangjiabang Creek
	Latitude: 31.217421 North, Longitude: 121.555135 East

	W34
	Shanghai
	River
	No hospitals within 2 km
	Dock 1 Skate Park at Huangpu Riverside
	Huangpu River
	Latitude: 31.191264 North, Longitude: 121.474053 East

	W39
	Shanghai
	River
	No hospitals within 2 km
	NA
	Suzhou Creek
	Latitude: 31.249706 North, Longitude: 121.494193 East

	W44
	Shanghai
	River
	No hospitals within 2 km
	NA
	Huangpu River
	Latitude: 31.258825 North, Longitude: 121.542743 East

	W12
	Suzhou
	Lake
	No hospitals within 2 km
	NA
	Jinji Lake
	Latitude: 31.330648 North, Longitude: 120.699179 East

	W17
	Suzhou
	Lake
	No hospitals within 2 km
	NA
	Dushu Lake
	Latitude: 31.28587 North, Longitude: 120.688573 East

	W124
	Tianjin
	River
	No hospitals within 2 km
	Peking Union Medical College Hospital Tianjin (under construction)
	Unnamed river
	Latitude: 38.951643 North, Longitude: 117.093228 East

	W127
	Tianjin
	River
	No hospitals within 2 km
	NA
	North Canal
	Latitude: 39.312543 North, Longitude: 117.068983 East

	W128
	Tianjin
	River
	No hospitals within 2 km
	NA
	Beitang Drainage River
	Latitude: 39.169759 North, Longitude: 117.395871 East

	W73
	Wuhan
	Lake
	No hospitals within 2 km
	NA
	Yezhi Lake
	Latitude: 30.467242 North, Longitude: 114.33806 East

	W75
	Wuhan
	Lake
	No hospitals within 2 km
	Huangshihai Wetland Park
	Lake in the park
	Latitude: 30.653557 North, Longitude: 114.144947 East

	W77
	Wuhan
	Lake
	No hospitals within 2 km
	NA
	Jinyin Lake
	Latitude: 30.645774 North, Longitude: 114.193617 East





Table S3. Information of each sampling site in Nepal
(Note: The names of rivers and hospitals were anonymized and replaced with numeric codes in accordance with the agreement between the local government and the research team.)
	Sample name
	Country
	Adjacent river
	Adjacent hospital
	Sample type

	W141
	Nepal
	river 1
	hospital 1
	downstream

	W142
	Nepal
	river 1
	hospital 1
	downstream

	W150
	Nepal
	river 2
	hospital 2
	downstream

	W151
	Nepal
	river 2
	hospital 2
	downstream

	N141
	Nepal
	river 1
	hospital 1
	downstream

	N142
	Nepal
	river 1
	hospital 1
	downstream

	N150
	Nepal
	river 2
	hospital 2
	downstream

	GHDOWN2
	Nepal
	river 1
	hospital 1
	downstream

	KHDOWN2
	Nepal
	river 2
	hospital 2
	downstream

	W139
	Nepal
	river 1
	hospital 1
	upstream

	W140
	Nepal
	river 1
	hospital 1
	upstream

	W148
	Nepal
	river 2
	hospital 2
	upstream

	W149
	Nepal
	river 2
	hospital 2
	upstream

	N139
	Nepal
	river 1
	hospital 1
	upstream

	N140
	Nepal
	river 1
	hospital 1
	upstream

	N148
	Nepal
	river 2
	hospital 2
	upstream

	N149
	Nepal
	river 2
	hospital 2
	upstream

	W146
	Nepal
	hospital 2
	hospital 2
	untreated wastewater

	W147
	Nepal
	hospital 2
	hospital 2
	untreated wastewater

	N146
	Nepal
	hospital 2
	hospital 2
	untreated wastewater

	N147
	Nepal
	hospital 2
	hospital 2
	untreated wastewater




Table S4. Sequencing depth of samples after quality filtration.
	Sample name
	City
	Total base (bp)

	W10
	Suzhou
	23157183300

	W100
	Beijing
	24043723800

	W102
	Beijing
	20582166000

	W103
	Beijing
	24033482700

	W104
	Beijing
	24027962700

	W105
	Beijing
	17231821800

	W106
	Beijing
	20998606200

	W108
	Tianjin
	15739179000

	W110
	Tianjin
	22008144900

	W111
	Tianjin
	22148435700

	W112
	Tianjin
	23759994000

	W113
	Tianjin
	19547337900

	W114
	Tianjin
	18780628500

	W115
	Tianjin
	17398268700

	W116
	Tianjin
	15040848600

	W117
	Tianjin
	20286831000

	W118
	Tianjin
	16611770700

	W119
	Tianjin
	19199664900

	W120
	Tianjin
	12717217200

	W121
	Tianjin
	24046503900

	W122
	Tianjin
	19493882700

	W123
	Tianjin
	18889442400

	W125
	Tianjin
	17525740200

	W126
	Tianjin
	17867835600

	W129
	Tianjin
	18437409300

	W130
	Shenzhen
	13823042400

	W132
	Shenzhen
	20420576400

	W133
	Shenzhen
	15360698400

	W134
	Nanning
	24023636400

	W135
	Nanning
	24014177700

	W136
	Nanning
	23912227200

	W137
	Nanning
	24010865400

	W14
	Suzhou
	24023654700

	W19
	Suzhou
	22986243300

	W20
	Baoding
	19991581800

	W21
	Baoding
	19801290000

	W22
	Baoding
	22336135500

	W23
	Baoding
	17736455400

	W24
	Baoding
	11451493200

	W26
	Shanghai
	20938062900

	W28
	Shanghai
	22730286000

	W29
	Shanghai
	22168896900

	W30
	Shanghai
	20346683100

	W32
	Shanghai
	21405925200

	W38
	Shanghai
	19238532600

	W41
	Shanghai
	24044704200

	W42
	Shanghai
	20812482300

	W45
	Hefei
	23778814200

	W46
	Hefei
	24044830800

	W47
	Hefei
	21708329700

	W48
	Hefei
	18264986100

	W49
	Hefei
	24038318700

	W51
	Hefei
	24060486000

	W52
	Hefei
	22978066500

	W53
	Hefei
	24016368600

	W54
	Hefei
	21480716400

	W57
	Hefei
	18359009400

	W61
	Hefei
	24063300300

	W63
	Wuhan
	24073702500

	W64
	Wuhan
	21319152000

	W65
	Wuhan
	16991969100

	W67
	Wuhan
	16844478000

	W68
	Wuhan
	24071613000

	W69
	Wuhan
	21009222300

	W72
	Wuhan
	18951783900

	W74
	Wuhan
	20710540500

	W76
	Wuhan
	23828129700

	W78
	Wuhan
	19518886500

	W79
	Wuhan
	24027087300

	W8
	Suzhou
	22097143800

	W80
	Wuhan
	20702022000

	W81
	Wuhan
	13301552100

	W82
	Nanning
	19204407000

	W83
	Nanning
	16188778500

	W84
	Kunming
	24070865100

	W85
	Kunming
	22474165200

	W86
	Kunming
	24061454100

	W87
	Kunming
	24033980700

	W88
	Kunming
	24021494700

	W9
	Suzhou
	19303365600

	W90
	Kunming
	22011068700

	W91
	Beijing
	21730293900

	W92
	Beijing
	24061445400

	W93
	Beijing
	22386137400

	W94
	Beijing
	24088366200

	W95
	Beijing
	24083043600

	W96
	Beijing
	23957131800

	W97
	Beijing
	24031951800

	W98
	Beijing
	21098635800

	W99
	Beijing
	24052796400

	ZW11
	Hangzhou
	22653051000

	ZW12
	Hangzhou
	18188692800

	ZW13
	Hangzhou
	17844401700

	ZW14
	Hangzhou
	20457402300

	ZW15
	Hangzhou
	24070406700

	ZW16
	Hangzhou
	24051355200

	ZW17
	Hangzhou
	24055292400

	ZW19
	Hangzhou
	23951835600

	ZW20
	Hangzhou
	16910254200

	ZW21
	Hangzhou
	20949257700




Table S5. Information of typical surface water samples used for regional comparison (samples of this study in Table S2)
	Sample ID or Public database ID (ERR)
	Group
	Study accession
	Source

	R1_2022S4
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R3_2022S4
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R4_2022S4
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R5_2022S3
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R6_2022S3
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R7_2022S3
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R8_2022S3
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R4_2022S3
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R9_2022S3
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R10_2022S3
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R11_2022S3
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R3_2022S3
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R6_2022S1
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R3_2022S1
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R9_2022S1
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R13_2022S1
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R10_2022S1
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R11_2022S1
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R6_2022S2
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R5_2022S2
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R9_2022S2
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R13_2022S2
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R10_2022S2
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R11_2022S2
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R14_2022S2
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R1_2022S2
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R8_2022S2
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R4_2022S2
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R15_2022S2
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R16_2022S2
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R7_2022S2
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R3_2022S2
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R7_2023S3
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R8_2023S3
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R15_2023S3
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R3_2023S3
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R9_2023S3
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R1_2023S3
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R10_2023S3
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R11_2023S3
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R14_2023S3
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R4_2023S3
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R6_2023S4
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R5_2023S4
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R9_2023S4
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R10_2023S4
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R11_2023S4
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R14_2023S4
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R7_2023S4
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R1_2023S4
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R3_2023S4
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R8_2023S4
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R4_2023S4
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R15_2023S4
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R16_2023S4
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R6_2024S1
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R5_2024S1
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R9_2024S1
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R13_2024S1
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R10_2024S1
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R11_2024S1
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R14_2024S1
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R7_2024S1
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R1_2024S1
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R3_2024S1
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R8_2024S1
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R4_2024S1
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R15_2024S1
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R16_2024S1
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R13_2023S1
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R10_2023S1
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R11_2023S1
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R14_2023S1
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R7_2023S1
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R5_2023S1
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R15_2023S1
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R8_2023S1
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R9_2023S1
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R6_2023S2
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R3_2023S2
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R8_2023S2
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R4_2023S2
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R15_2023S2
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R1_2023S2
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R13_2023S2
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R10_2023S2
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R14_2023S2
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R7_2023S2
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R5_2023S2
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R9_2023S2
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R16_2023S2
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R3_2021S2
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R8_2021S3
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R7_2021S4
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R16_2021S2
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R5_2021S3
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R8_2021S4
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R4_2022S1
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R7_2021S2
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R9_2021S3
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R9_2021S4
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R6_2021S2
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R5_2021S4
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R13_2021S2
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R4_2021S3
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R10_2021S2
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R7_2021S3
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R4_2021S4
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R11_2021S2
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R3_2021S3
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R14_2021S2
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R6_2021S4
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R6_2021S3
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R16_2021S4
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R8_2021S2
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R13_2021S3
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.

	R3_2021S4
	Hong Kong
	NA
	https://doi.org/10.1016/j.watres.2025.123102.
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