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Table S1: The total number of intermittent estuaries identified across global regions and countries (see Methods). 

	Number of Intermittent Estuaries

	Region
	Country
	Number of Sites
	Total Number of Sites

	Africa
	Algeria
	1
	456

	
	Angola
	8
	

	
	Côte d'Ivoire
	7
	

	
	Ghana
	16
	

	
	Liberia
	7
	

	
	Madagascar
	108
	

	
	Morocco
	9
	

	
	Mozambique
	3
	

	
	Senegal
	3
	

	
	Sierra Leone
	2
	

	
	South Africa
	267
	

	
	Tunisia
	25
	

	Asia
	China
	5
	435

	
	India
	81
	

	
	Indonesia
	60
	

	
	Israel
	1
	

	
	Japan
	41
	

	
	Malaysia
	18
	

	
	North Korea
	47
	

	
	Oman
	1
	

	
	Philippines
	14
	

	
	South Korea
	46
	

	
	Sri Lanka
	51
	

	
	Taiwan
	23
	

	
	Vietnam
	39
	

	
	Yemen
	8
	

	Europe
	Bulgaria
	8
	304

	
	France
	10
	

	
	Georgia
	25
	

	
	Greece
	25
	

	
	Italy
	32
	

	
	Latvia
	1
	

	
	Poland
	5
	

	
	Portugal
	25
	

	
	Russia
	84
	

	
	Spain
	31
	

	
	Turkey
	52
	

	
	UK
	6
	

	North America
	USA (mainland)
	115
	115

	South America
	Argentina
	21
	533

	
	Brazil
	42
	

	
	Chile
	51
	

	
	Costa Rica
	28
	

	
	Dominican Republic
	48
	

	
	El Salvador
	5
	

	
	Falkland Islands
	10
	

	
	Guatemala
	20
	

	
	Honduras
	32
	

	
	Mexico
	202
	

	
	Nicaragua
	25
	

	
	Panama
	16
	

	
	Peru
	6
	

	
	Uruguay
	22
	

	
	Venezuela
	5
	

	Oceania
	Australia
	281
	361

	
	New Zealand
	80
	

	Pacific Islands
	Fiji
	4
	41

	
	Hawaii
	11
	

	
	New Caledonia
	7
	

	
	Vanuatu
	19
	

	Global Total
	
	2,245
	2,245
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Table S2: Ratio of number of intermittent estuaries to shoreline length per country multiplied by 1000 (see Methods). 

	Region
	Country
	Number of sites
	Shoreline length (high resolution, km)
	Ratio of number of sites to high resolution shoreline length (x103)
	Shoreline length (intermediate resolution, km)
	Ratio of number of sites to intermediate resolution shoreline length (x103)

	Africa
	Algeria
	1
	1,649
	0.61
	1,497
	0.67

	
	Angola
	8
	2,374
	3.37
	2,169
	3.69

	
	Côte d'Ivoire
	7
	879
	7.96
	784
	8.93

	
	Ghana
	16
	693
	23.09
	625
	25.61

	
	Liberia
	7
	793
	8.83
	705
	9.93

	
	Madagascar
	108
	7,361
	14.67
	6,461
	16.72

	
	Morocco
	9
	3,355
	2.68
	3,246
	2.77

	
	Mozambique
	3
	4,458
	0.67
	4,009
	0.75

	
	Senegal
	3
	1,634
	1.84
	1,500
	2

	
	Sierra Leone
	2
	3,101
	0.64
	2,992
	0.67

	
	South Africa
	267
	6,238
	42.8
	4,840
	55.17

	
	Tunisia
	25
	1,548
	16.15
	1,464
	17.08

	
	Africa Total
	456
	34,083
	13.38
	30,292
	15.05

	Asia
	China
	5
	22,471
	0.22
	18,791
	0.27

	
	India
	81
	9,338
	8.67
	8,459
	9.58

	
	Indonesia
	60
	41,100
	1.46
	37,250
	1.61

	
	Israel
	1
	372
	2.69
	367
	2.72

	
	Japan
	41
	19,561
	2.1
	16,405
	2.5

	
	Malaysia
	18
	6,321
	2.85
	5,669
	3.18

	
	North Korea
	47
	3,466
	13.56
	3,018
	15.57

	
	Oman
	1
	2,417
	0.41
	2,273
	0.44

	
	Philippines
	14
	14,747
	0.95
	12,853
	1.09

	
	South Korea
	46
	5,135
	8.96
	4,441
	10.36

	
	Sri Lanka
	51
	1,124
	45.38
	1,055
	48.35

	
	Taiwan
	23
	4,141
	5.55
	3,613
	6.37

	
	Vietnam
	39
	6,494
	6.01
	5,436
	7.17

	
	Yemen
	8
	2,148
	3.72
	2,035
	3.93

	
	Asia Total
	435
	138,835
	3.13
	121,665
	3.58

	Europe
	Bulgaria
	8
	551
	14.52
	496
	16.14

	
	France
	10
	8,598
	1.16
	7,365
	1.36

	
	Georgia
	25
	532
	46.97
	507
	49.28

	
	Greece
	25
	7,049
	3.55
	6,102
	4.1

	
	Italy
	32
	8,358
	3.83
	7,279
	4.4

	
	Latvia
	1
	498
	2.01
	476
	2.1

	
	Poland
	5
	1,464
	3.42
	1,356
	3.69

	
	Portugal
	25
	2,128
	11.75
	1,861
	13.43

	
	Russia
	84
	183,908
	0.46
	165,568
	0.51

	
	Spain
	31
	1,959
	15.83
	1,700
	18.24

	
	Turkey
	52
	8,254
	6.3
	7,208
	7.21

	
	UK
	6
	17,897
	0.34
	15,266
	0.39

	
	Europe Total
	304
	241,196
	1.26
	215,184
	1.41

	North America
	USA (mainland)
	115
	117,598
	0.98
	96,300
	1.19

	
	North America Total
	115
	117,598
	0.98
	96,300
	1.19

	South America
	Argentina
	21
	9,398
	2.23
	8,623
	2.44

	
	Brazil
	42
	28,262
	1.49
	24,716
	1.7

	
	Chile
	51
	96,841
	0.53
	75,953
	0.67

	
	Costa Rica
	28
	1,765
	15.87
	1,567
	17.87

	
	Dominican Republic
	48
	1,313
	36.56
	1,241
	38.67

	
	El Salvador
	5
	721
	6.94
	625
	8

	
	Falkland Islands
	10
	7,023
	1.42
	5,297
	1.89

	
	Guatemala
	20
	455
	43.97
	450
	44.42

	
	Honduras
	32
	1,429
	22.4
	1,325
	24.15

	
	Mexico
	202
	19,514
	10.35
	16,720
	12.08

	
	Nicaragua
	25
	1,655
	15.11
	1,515
	16.5

	
	Panama
	16
	3,647
	4.39
	3,082
	5.19

	
	Peru
	6
	3,010
	1.99
	2,750
	2.18

	
	Uruguay
	22
	1,074
	20.48
	1,030
	21.37

	
	Venezuela
	5
	4,864
	1.03
	4,453
	1.12

	
	South America Total
	533
	180,971
	2.95
	149,347
	3.57

	Oceania
	Australia
	281
	43,636
	6.44
	37,771
	7.44

	
	New Zealand
	80
	14,185
	5.64
	12,236
	6.54

	
	Oceania Total
	361
	57,821
	6.24
	50,007
	7.22

	Pacific Islands
	Fiji
	4
	1,472
	2.72
	1,271
	3.15

	
	Hawaii
	11
	1,556
	7.07
	1,354
	8.13

	
	New Caledonia
	7
	1,850
	3.78
	1,504
	4.65

	
	Vanuatu
	19
	923
	20.59
	830
	22.9

	
	Pacific Islands Total
	41
	5,801
	7.07
	4,959
	8.27

	Global Total
	–
	2,245
	776,305
	2.89
	667,754
	3.36







Table S3: Current (2020) and projected (2100) global populations living within 10 km of the entrances of the intermittent estuaries identified in this study under different Shared Socioeconomic Pathways (SSPs) (see Methods). The populations presented in “2020” and “2100” columns are in millions (M). 

	Region
	SSP
	2020 (M)
	2100 (M)

	Africa
	SSP1
	14.5
	16.6

	
	SSP2
	14.8
	23.9

	
	SSP3
	15.0
	38.5

	
	SSP4
	14.9
	32.6

	
	SSP5
	14.5
	16.2

	Asia
	SSP1
	22.9
	21.1

	
	SSP2
	23.1
	27.7

	
	SSP3
	23.4
	40.3

	
	SSP4
	22.9
	21.5

	
	SSP5
	22.8
	21.2

	Europe
	SSP1
	5.0
	4.3

	
	SSP2
	5.0
	4.8

	
	SSP3
	4.9
	4.7

	
	SSP4
	4.9
	3.8

	
	SSP5
	5.0
	6.0

	North America
	SSP1
	2.4
	2.9

	
	SSP2
	2.4
	2.9

	
	SSP3
	2.4
	1.9

	
	SSP4
	2.4
	2.3

	
	SSP5
	2.5
	4.2

	Oceania
	SSP1
	2.2
	3.5

	
	SSP2
	2.2
	3.6

	
	SSP3
	2.1
	1.9

	
	SSP4
	2.2
	2.9

	
	SSP5
	2.3
	5.9

	Pacific Islands
	SSP1
	0.4
	0.6

	
	SSP2
	0.4
	0.6

	
	SSP3
	0.4
	0.6

	
	SSP4
	0.4
	0.6

	
	SSP5
	0.4
	0.7

	South America
	SSP1
	6.9
	5.6

	
	SSP2
	7.0
	7.8

	
	SSP3
	7.2
	13.0

	
	SSP4
	7.0
	6.8

	
	SSP5
	6.9
	5.0

	Global Total
	SSP1
	54.3
	54.5

	
	SSP2
	54.9
	71.4

	
	SSP3
	55.4
	100.9

	
	SSP4
	54.8
	70.5

	
	SSP5
	54.3
	59.3




Table S4: The percentage of different primary methodologies/approaches used in 271 scholarly articles on intermittent estuaries. 

	Primary methodology
	Fieldwork, survey, sampling, and monitoring
	Numerical / analytical modelling
	GIS-based tools
	New technology

	Percentage used (%)
	89.7
	7.0
	8.5
	6.3




[bookmark: _Hlk172045665]Supplementary Box B1: State of research on intermittent estuaries in South Africa.

Intermittent estuaries account for more than 75% of South Africa’s estuaries. Initially, research on these systems was driven by the implementation of the National Water Act and the assessment of environmental flow requirements. Now, specific estuary and mouth management plans are required under the Integrated Coastal Management Act. The National Biodiversity Assessment continues to track the status and health of these estuaries using an Estuary Health Index. Recently, the Global Biodiversity Framework (GBF) has focused research on the restoration and protection of Blue Carbon Ecosystems in intermittent estuaries to meet GBF targets, supported by novel community-based conservation approaches.
Research on the responses of these semi-arid intermittent estuaries to changes in freshwater inflow remains a key question due to the high demand for freshwater. Ongoing studies investigate the loss of land-sea connectivity and its implications for nursery habitats that support important invertebrate and fish communities. Approximately 15% of South African intermittent estuaries are breached mechanically or artificially, and the environmental consequences of this remain a key focus area. Elevated inflow volumes from wastewater treatment works or agricultural return flows increase the frequency of mouth openings and cause ecological instability, whereas freshwater abstraction increases mouth closure. Research has shown that these intermittent estuaries are particularly vulnerable to water quality changes during the closed state when longer water residence times impact nutrient cycling, fisheries, aesthetics, and recreational values, highlighting the importance of open mouth conditions in supporting productivity and biodiversity.
Future studies should recognise these estuaries as complex socio-ecological systems that link the maintenance of ecological integrity with human wellbeing. The ~3000 km South African coastline traverses four biogeographic zones (cool temperate, warm temperate, subtropical, and tropical), providing excellent opportunities for studying responses to global climate change over different spatial scales. Although there is a good understanding of pressures and responses in intermittent estuaries, some datasets, such as baseline biological information, are nearly 30 years old, and a major investment is needed to systematically sample all estuaries around the coast. This will inform the multiple interventions required to avoid further declines in estuary/community health.



Supplementary Box B2: State of research on intermittent estuaries in Chile.

The nearly uniform coast of Chile between 18° and 42°S exhibits a distinct gradient of biogeographic regimes, ranging from arid to Mediterranean to hyper-oceanic temperate climates. This variability impinges over two parallel mountain ranges, including the Andes, creating a system of small coastal and steep Andean watersheds. As a result, there is a mix of high and low flow rivers that encounter a highly energetic wave climate and a microtidal range. The wave-driven flows are capable of transporting large amounts of sediment both alongshore and cross-shore. Chile’s coastline is one of the world’s most tectonically active, with ground elevation changes of up to 2-3 meters during earthquakes and interseismic subsidence rates of about 1 cm/year. This dynamic environment includes approximately 750 coastal wetlands, rich in biological diversity and vital for small coastal communities, which have developed various industries around them.
Intermittent estuaries are concentrated in the semiarid and Mediterranean zones of Central Chile (24° to 36°S), associated with small watersheds of the coastal mountain range. These estuaries typically open during the winter and often close off from the ocean due to wave-driven sediment transport. Climate change, altering rainfall rates and wave climate, has affected these cycles, with a decade-long drought (2010-2022) causing near-permanent closures of some sites, impacting biodiversity and the sustainability of coastal communities. Limited existing studies on intermittent estuaries have focused on wetlands, driven by biodiversity conservation efforts from NGOs and the Ministry of the Environment in connection with international programs like RAMSAR Wetlands. Given their socio-economic and ecological importance countrywide, more systematic and comprehensive research is needed through local, national, and international initiatives.


