


Systematic Review
Urban Wastewater and River Health in Bangladesh: A Systematic Evidence Map Revealing a Dhaka Bias and a Neglected Barnoi River

ABSTRACT
Background: Urban and industrial wastewater discharge has contributed to river pollution in Bangladesh, raising concerns about water quality and ecosystem health. However, existing research remains unevenly distributed across geographical regions and environmental compartments, particularly in rivers associated with secondary cities.
Objective: To map primary field studies of effluent-affected rivers by region, sampled compartment and pollutant group, with particular attention to the Barnoi River near Rajshahi.
Study Design: Systematic evidence map, reported in line with PRISMA 2020 and ROSES.

Methodology: DOAJ and PubMed were searched, and 547 unique records were screened against predefined criteria; of these, 204 primary field studies were included and coded by region, compartment sampled and pollutant group; 21 reviews were kept for comparison. The completeness of reporting on sampling design and analysis in each abstract was appraised with a seven-item checklist; this is a reporting appraisal, not a validated risk-of-bias assessment.
Results: Rivers of the Dhaka region accounted for 90 studies (44%), and Dhaka, Chattogram and Khulna together for 72%; Rajshahi and the north-west accounted for 12 (6%). Water was sampled in 70% of studies and sediment in 31%, but fish in 20%, other aquatic life in 6%, soil or crops in 5% and people in 2%. Metals dominated (63%), and microplastic studies rose from none before 2020 to 34. Of the 189 studies with an abstract (15 had none and could not be appraised), reporting completeness was high in 30%, moderate in 50% and low in 21%; only 14% of these abstracts reported the number of samples. The Barnoi River, which has received the wastewater of Rajshahi since 2008, had three studies against 42 naming the Buriganga, and none examined its sediment, plankton, bottom-dwelling animals, riverbank soil, crops or riverside communities.
Conclusion: Current knowledge describes the water chemistry of a few industrial rivers near the capital far better than the ecological and human consequences of effluent elsewhere. Baseline studies that follow effluent from the drain to the community in secondary cities, with fuller reporting of sampling design, are the clearest priority. Because only two databases were searched and coding was based on titles and abstracts, the counts are minimum values.
Keywords: River pollution, urban effluent, systematic map, reporting completeness, heavy metals, microplastics, Barnoi River, Bangladesh
ABBREVIATIONS
AMR, antimicrobial resistance; DOAJ, Directory of Open Access Journals; PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses; ROSES, RepOrting standards for Systematic Evidence Syntheses.
1. INTRODUCTION
Almost every city and industrial zone in Bangladesh stands beside a river, and most of the wastewater these places produce reaches the river without treatment. Sewage from households, effluent from tanneries, textile dyeing units and other factories, and runoff from streets and markets all enter the same channels. Reviews published over the last decade describe the outcome in detail: the rivers around Dhaka and other large cities carry heavy loads of organic matter, nutrients and metals; these pollutants build up in riverbed sediment, in fish and in crops irrigated with river water; and the people who use the water or eat the produce are exposed to them (e.g., Akram et al., 2024; Hasi et al., 2025; Hossain et al., 2025b; Islam, 2026; Pandit et al., 2025; see Appendix Table A1). More recent reviews add microplastics to the list (Afroze et al., 2026; Al-Emran et al., 2025; Chakraborty et al., 2026; Chowdhury et al., 2021; Das et al., 2025). An assessment of the Karnaphuli River used a water-quality index based on physicochemical and metal measurements to describe river-water conditions (Mukut et al., 2023).
These reviews answer one question: how polluted are the rivers? They collect reported concentrations, compare them with national and international guideline values and estimate the risk to ecosystems and to health. A second question has received much less attention: where has the research been done, and what exactly has it measured? This second question matters for two practical reasons.
The first reason is that effluent is not the same everywhere. The rivers of Dhaka receive discharges from tanneries, textile factories and many other industries together with the sewage of a megacity. A smaller city may have little heavy industry and may discharge mainly household wastewater through open drains. The mixture of pollutants, and therefore the damage it does, is likely to differ. Results from one kind of river cannot simply be assumed to hold for the other.
The second reason is that pollution moves. Effluent enters the water; part of it settles into the sediment; fish and smaller organisms take it up or lose the oxygen they need; farmers draw the water onto riverbank fields, where pollutants reach soil and crops; and at the end of this chain are the people who fish, farm, bathe and live beside the river. We call each step in this chain a compartment. A body of research that measures only the first one or two compartments can say that pollutants are present, but it cannot say what they have done to the river's life or to the people who depend on it. A Buriganga River investigation measured metals in water, sediment and fish, whereas a separate study of the Gorai River focused on sediment contamination (Roy et al., 2025; Santa et al., 2026). A review of Indian urban rivers also treated sediment contamination and responses of aquatic organisms as related but distinct aspects of effluent impact (Pandey & Kerketta, 2026).
A systematic evidence map is designed for exactly this kind of question. A conventional review combines the results of studies to reach a conclusion about an effect. A map undertakes a simpler, preliminary task: it finds the available studies in a transparent, repeatable way, describes each one with a small set of codes, and shows where studies are plentiful and where they are missing (James et al., 2016). The result resembles a census of the research rather than a verdict on the rivers. To our knowledge, no such map has been published for effluent research on the rivers of Bangladesh. A recent review of microplastic studies in the Karnaphuli River identified differences in sampling designs and analytical reporting that limit comparisons across the available evidence (Wahab & Mollah, 2026).
We chose the Barnoi because it has received untreated municipal wastewater from Rajshahi City through purpose-built canals since December 2008 (Galib et al., 2018), and because a mass death of fish in the river was reported in September 2026 (Dhaka Tribune, 2026).
Table 1 explains the main terms used in the paper.
Although pollutant concentrations have been reviewed, the distribution of primary field studies across regions and environmental compartments has not been systematically mapped for effluent-affected rivers in Bangladesh. The corresponding gaps for secondary-city rivers, particularly the Barnoi, therefore remain difficult to distinguish from the better-studied urban-industrial river systems.
We therefore set out to answer three questions. (1) How is primary research on effluent-affected rivers in Bangladesh distributed among cities and regions? (2) Which compartments and which groups of pollutants has this research examined? (3) What is known about a secondary city, taking Rajshahi and the Barnoi River as a worked example?
Table 1. Terms used in this paper.
	Term
	Meaning as used here

	Effluent
	Liquid waste discharged to a drain, canal or river: household sewage, industrial wastewater, or a mixture of the two.

	Compartment
	A part of the environment in which pollutants can be measured: water, sediment, fish, other aquatic life, soil and crops, or people.

	Primary study
	A study that reports new field data, as distinct from a review of earlier studies.

	Systematic evidence map
	A catalogue of the studies on a topic, built by a documented search and coded so that well-studied and neglected areas can be seen.

	Secondary city
	A divisional or district city outside the three largest urban-industrial centres (Dhaka, Chattogram and Khulna).

	Other aquatic life
	Plankton, bottom-dwelling invertebrates, shellfish, aquatic plants and aquatic mammals, that is, river organisms other than fish.



2. MATERIALS AND METHODS
2.1 Design and Review Question
This study is a systematic evidence map. We followed published guidance for systematic mapping in environmental science (James et al., 2016) and report the work in line with the ROSES reporting standards for systematic maps and, where they apply to a map, the PRISMA 2020 statement and its extension for scoping reviews (Haddaway et al., 2018; Page et al., 2021; Tricco et al., 2018). No protocol was registered before the work began. Systematic maps are often registered in advance, for example with the Open Science Framework, and without registration readers cannot confirm that the methods were fixed before screening started. To make up for this, the search strings, eligibility criteria, coding rules, appraisal checklist and the decision for every record are published in full (Tables 2 and 3; Supplementary Table S1), so that every step can be checked and repeated.
The question was defined by four components. The setting was any river in Bangladesh, or any canal or drain connected to a river. The exposure was urban, municipal or industrial effluent. The outcome was any field measurement in any compartment listed in Table 1. The study type was primary field research published as a journal article in English. Results were not pooled in a meta-analysis, because the studies measure different pollutants in different compartments, with different units and designs. PRISMA 2020 asks for an appraisal of the included studies; because no validated risk-of-bias tool exists for field studies of river pollution, we instead appraised the reporting completeness of every study (Section 2.6).
2.2 Information Sources and Search Strategy
We searched two databases. The Directory of Open Access Journals (DOAJ) was chosen because it indexes many journals published in Bangladesh and neighbouring countries that the large commercial indexes do not cover. PubMed was chosen because it covers the international environmental and public-health journals in which much of this literature appears. Both databases are free to use, so any reader can repeat the searches exactly without a subscription, and both provide abstracts with their records, which the coding in Section 2.5 required. DOAJ was searched in all fields with three sets of keywords and without a date limit. PubMed was searched in titles and abstracts for the years 2000 to 2026. The exact search strings and the number of records each returned are given in Table 2. The searches were run on 6 October 2026. Scopus and Web of Science were not searched; the consequences are discussed in Section 4.6.
Table 2. Databases, search strings and number of records retrieved.
	Database
	Search string
	Records

	DOAJ
	Bangladesh AND (river OR rivers) AND (effluent OR effluents OR wastewater OR sewage)
	75

	DOAJ
	Bangladesh AND (river OR rivers) AND ("heavy metals" OR "heavy metal" OR "trace metals")
	100

	DOAJ
	Bangladesh AND (river OR rivers) AND (pollution OR polluted OR contamination OR "water quality")
	274

	PubMed
	Bangladesh[tiab] AND (river*[tiab] OR canal*[tiab]) AND (effluent*[tiab] OR wastewater[tiab] OR sewage[tiab] OR pollut*[tiab] OR contaminat*[tiab] OR "water quality"[tiab] OR "heavy metal*"[tiab] OR microplastic*[tiab]); publication years 2000 to 2026
	321

	Total
	
	770



2.3 Eligibility Criteria
Table 3 lists the criteria used to decide whether a record belonged in the map. The exclusion criteria were applied in the order shown, and each excluded record was given one reason. Published reviews were not counted as evidence, because they report no new field data, but we kept a list of them for comparison (Section 4.5). Retracted articles and retraction notices were removed.
Table 3. Eligibility criteria.
	Included
	Excluded (in this order)

	Study area in Bangladesh
	1. Study area outside Bangladesh

	A river, or a canal or drain connected to a river, that receives urban, municipal or industrial effluent; or riverside land and communities exposed to such water
	2. Not a river system: groundwater, ponds, wetlands, farms, open coast or sea

	New field data on water, sediment, aquatic organisms, soil, crops or people
	3. Subject is not pollution or its effects (for example hydrology, fish biology, climate or policy)

	Journal article in English
	4. No new field data: laboratory treatment trials, modelling without new sampling, methods papers and commentaries

	
	5. No link to an urban, municipal or industrial source in the abstract: rural, estuarine and coastal baseline studies

	
	6. Retracted article or retraction notice



2.4 Screening
Records from the two databases were combined, and duplicates were removed by matching DOIs and titles. Each remaining record was then screened on its title and abstract using the criteria in Table 3. Where the abstract did not settle the decision, it was read a second time against the criteria; full texts were not obtained at this stage. Screening was supported by an AI language model (Claude; Anthropic; Claude Opus 5.5 model, accessed through the Claude desktop application), which proposed a decision and a reason for every record. The model was given the eligibility criteria of Table 3, and later the coding and appraisal rules, as written instructions together with the title and abstract of each record. The same tool applied the keyword rules used for coding (Section 2.5) and for the reporting-completeness appraisal (Section 2.6). Its output was treated as a proposal, not a final decision.
Two authors (N.H. and M.I.H.) then checked all records proposed for inclusion, all reviews that were set aside and a random sample of 110 excluded records (34% of exclusions); differences were settled by discussion. Excluded records outside this sample rest on the model's proposal checked against the stated criteria, which is noted as a limitation in Section 4.6. The decision and the reason for every one of the 547 screened records are given in Supplementary Table S1.
During this process, one article and one review were found to have been retracted, together with one retraction notice, and all three were removed.
2.5 Coding of Included Studies
Each included study was described with three codes. The first was the region, determined from the city, district and river names in the title and abstract. We used eight groups: the Dhaka region (Dhaka, Gazipur, Narayanganj and Savar); Chattogram and the south-east; Khulna and the south-west; Rajshahi and the north-west; Sylhet; Barishal and the south; other cities (Mymensingh, Tangail and Cumilla); and studies that covered several regions. Studies whose abstract named no place were recorded as not stated.
The second code was the compartment sampled: water (including effluent itself), sediment, fish, other aquatic life, soil, crops or riverside plants, and people. The last category was used only when a study collected information directly from people, for example through a questionnaire, a valuation survey or a livelihood survey; health risks calculated from pollutant concentrations were not counted as data from people. A study could be given more than one compartment code.
The third code was the pollutant group: metals and metalloids; physico-chemical and organic-load measures such as dissolved oxygen, biochemical oxygen demand and nutrients; microplastics; microbial contamination, including antimicrobial resistance; and organic micropollutants such as pesticides, hydrocarbons, pharmaceuticals and industrial chemicals. These groups overlap, and a study could fall into several. We also recorded whether the abstract named industrial, municipal or tannery sources.
Coding was done with keyword rules applied to the title and abstract. The result for each study was then inspected, and codes were corrected where a rule had misread the text, for example where a place name appeared only as a comparison. The complete coded list, with the decision for every screened record, is provided as Supplementary Table S1.
2.6 Appraisal of Reporting Completeness
PRISMA 2020 asks reviewers to assess the risk of bias in the studies they include (Page et al., 2021). No validated risk-of-bias tool exists for field studies of river pollution, and a true assessment of risk of bias would need the full methods of each study. We therefore appraised a narrower property, reporting completeness: whether the title and abstract report the features a reader needs in order to judge whether field measurements can be trusted and compared. A study that leaves a feature out of its abstract may still have reported it, and done it well, in the full text, so a low rating indicates incomplete reporting in the abstract, not a biased study. The items were: (D1) whether the sampling sites were specified; (D2) whether the number of samples was reported; (D3) whether the sampling time or season was stated; (D4) whether the analytical method was named; (D5) whether results were compared with a guideline, background value, pollution index or reference site; (D6) whether statistical or source-apportionment analysis was used; and (D7) whether quantitative results were reported. Each item was rated as reported, not reported or unclear, the last when no abstract was available.
A study was rated as having high reporting completeness when at least five items were reported, moderate completeness when three or four were reported, and low completeness when two or fewer were reported. Studies without an abstract were recorded as not assessable and are left out of all percentages for this appraisal. Ratings were made from titles and abstracts with predefined keyword rules, in the same way as the coding, and are given for every study in Supplementary Table S1. Because abstracts leave out much of what a methods section contains, the appraisal is likely to understate how completely the studies are reported in their full texts. Ratings were not used to exclude or weight studies.
Two authors (N.H. and M.I.H.) checked the ratings for a random sample of 40 studies against the full texts.
2.7 Analysis and Presentation
The analysis was descriptive. We counted studies by region, by year of publication, by compartment and by pollutant group, and cross-tabulated region by compartment and by pollutant group. To see whether the pattern has changed, we compared three periods: up to 2019, 2020 to 2022, and 2023 to 2026. We also counted how many studies named each major river. Percentages are of the 204 included studies unless stated otherwise; the appraisal in Section 3.9 uses the 189 studies with an abstract. Because a study can have several codes, percentages for compartments and pollutant groups add up to more than 100.
2.8 The Rajshahi Case
For Rajshahi, we added a targeted web search for studies of the Barnoi River, whose name is also spelled Barnai and Baranai, and of the drains of the city. The sources found in this way are described in Section 3.8. They are not included in the counts of the map, so that the map remains the product of one repeatable search.
3. RESULTS
3.1 Search and Selection
The searches returned 770 records: 449 from DOAJ and 321 from PubMed (Figure 1). Removing 223 duplicates left 547 unique records. Of these, 322 were excluded: 41 described places outside Bangladesh, 67 did not concern a river system, 94 were not about pollution or its effects, 45 reported no new field data, and 72 gave no link to an urban or industrial source; 3 were retracted items. A further 21 records were published reviews. The remaining 204 primary studies make up the evidence map. They were published in 89 different journals, and 26 of them were found in both databases.
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Figure 1. Flow of records through identification, screening and inclusion.
3.2 Growth of the Literature
The earliest study in the map dates from 2001, and only 14 studies were published before 2015 (e.g., Begum et al., 2013; Islam et al., 2014; Nawaz et al., 2014; Rahman et al., 2012; Siddique & Aktar, 2012; see Appendix Table A1). Output then rose steeply. A total of 169 studies (83%) appeared from 2020 onwards, and more than half of all studies (117 of 204) were published in 2023 or later (Figure 2). This is a young literature: most of what is known has been reported in the last six years.
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Figure 2. Included studies by publication year and region. The count for 2026 covers January to early October only.
3.3 Where the Research Has Been Done
Research is concentrated on the capital. Rivers of the Dhaka region account for 90 of the 204 studies (44%) (Figure 3). Chattogram and the south-east follow with 35 studies (17%), and Khulna and the south-west with 21 (10%). These three urban-industrial centres together hold 72% of the evidence; representative studies are cited here (e.g., Bhuiyan et al., 2026; Faruk et al., 2026; Haque et al., 2026; Salsabil et al., 2026; Sultana et al., 2026b; see Appendix Table A1).
The other regions of the country are less extensively studied. Rajshahi and the north-west have 12 studies (6%) (e.g., Haque et al., 2024; Hossain et al., 2023; Islam et al., 2025a; Mona et al., 2026; Mortuza, 2024; see Appendix Table A1). Sylhet has 8, nearly all on the Surma River (e.g., Anam et al., 2025; Hossain et al., 2026a; Izlal et al., 2024; Jahan et al., 2024; Rahman et al., 2025; see Appendix Table A1). Barishal and the south have 5 (e.g., Mitu et al., 2026; Oyshi et al., 2026; see Appendix Table A1), and Mymensingh, Tangail and Cumilla together have 9 (e.g., Rahman et al., 2026; Siddiqa et al., 2025; see Appendix Table A1). Four studies compared several regions, and for 20 the abstract did not name the place where samples were taken (e.g., Ahmed et al., 2026; Haque et al., 2025; Mojumder et al., 2026; Parvez et al., 2025; Siddique et al., 2025; see Appendix Table A1).
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Figure 3. Number and share of included studies by region.
The same concentration appears when studies are counted by river (Table 4). The Buriganga is named in 42 studies, more than any other river, and five rivers around Dhaka (the Buriganga, Turag, Dhaleshwari, Shitalakshya and Balu) are named in 84 studies, or 41% of the map. Outside Dhaka only the Karnaphuli is named in more than twenty.
Table 4. Rivers named most often in the title or abstract of included studies.
	River
	City or region
	Studies

	Buriganga
	Dhaka
	42

	Turag
	Dhaka, Gazipur
	25

	Karnaphuli
	Chattogram
	23

	Dhaleshwari
	Dhaka (Savar)
	19

	Shitalakshya
	Dhaka, Narayanganj
	16

	Balu
	Dhaka
	10

	Halda
	Chattogram
	10

	Rupsha
	Khulna
	10

	Pasur
	Khulna region (Mongla)
	9

	Surma
	Sylhet
	7

	Bhairab
	Khulna
	6

	Karatoya
	North-west
	4

	Barnoi
	Rajshahi
	3


A study that names several rivers is counted under each.
The growth of the literature has not altered this balance. The Dhaka region supplied 16 of 35 studies up to 2019 (46%), 23 of 52 in 2020 to 2022 (44%) and 51 of 117 in 2023 to 2026 (44%). The number of studies has more than tripled, but the share of the capital has stayed almost exactly the same.
3.4 What Has Been Sampled
The evidence becomes thinner at each step along the path that pollutants follow (Figure 4). Water was sampled in 143 studies (70%) and sediment in 64 (31%). Fish were examined in 40 (20%), typically to measure the metals or microplastics in their tissue. Only 13 studies (6%) examined other aquatic life (e.g., Hossain et al., 2026a; see Appendix Table A1), 10 (5%) examined soil, crops or riverside plants (e.g., Sultana et al., 2026a; see Appendix Table A1), and 4 (2%) collected information from people (e.g., Sheikh et al., 2026; see Appendix Table A1).
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Figure 4. Number and share of included studies that sampled each step of the pathway from effluent to people. A study can appear at more than one step.
Most studies examined only one compartment: 148 (73%) sampled a single compartment, 43 sampled two, and 13 (6%) sampled three or more. Studies that follow a pollutant from water through sediment into living organisms at the same sites are therefore unusual.
The thinning differs between regions (Figure 5a, Table 5). In the Dhaka region, 9 studies examined soil, crops or plants and 3 collected information from people. Outside Dhaka, the only soil study came from Khulna, and the only study of people came from the southern coastal region (Sheikh et al., 2026). No included study from Chattogram, the north-west, Sylhet or the other cities examined soil or crops, and none from Chattogram, Khulna or the north-west collected information from people.
Table 5. Included studies by region and by compartment sampled.
	Region
	Studies
	Water
	Sediment
	Fish
	Other aquatic life
	Soil, crops, plants
	People

	Dhaka region
	90 (44%)
	65
	21
	16
	3
	9
	3

	Chattogram and south-east
	35 (17%)
	23
	15
	4
	4
	0
	0

	Khulna and south-west
	21 (10%)
	14
	11
	7
	0
	1
	0

	Rajshahi and north-west
	12 (6%)
	8
	6
	3
	1
	0
	0

	Sylhet
	8 (4%)
	6
	3
	2
	3
	0
	0

	Barishal and south
	5 (2%)
	4
	0
	1
	0
	0
	1

	Mymensingh, Tangail, Cumilla
	9 (4%)
	6
	2
	4
	0
	0
	0

	Multiple regions
	4 (2%)
	1
	2
	2
	0
	0
	0

	Not stated in abstract
	20 (10%)
	16
	4
	1
	2
	0
	0

	All regions
	204 (100%)
	143
	64
	40
	13
	10
	4


A study can be counted under more than one compartment.
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Figure 5. Evidence grid by region: (a) compartment sampled and (b) pollutant group studied. Each cell shows the number of studies and their share of the studies in that region. Hatched cells mark combinations for which no study was found.
3.5 Which Pollutants Have Been Studied
Metals and metalloids are the predominant subject of the literature. They are reported in 128 studies (63%), usually together with pollution indices and calculated health-risk values. Physico-chemical and organic-load measures appear in 71 studies (35%). Microbial contamination and antimicrobial resistance are addressed in 19 studies (9%) (e.g., Bhuiyan et al., 2026; Haque et al., 2026; see Appendix Table A1), and organic micropollutants in 25 (12%) (e.g., Hossain et al., 2026b; Tasneem et al., 2026; see Appendix Table A1). The last group is varied: it includes pesticides, polycyclic aromatic hydrocarbons, polychlorinated biphenyls, pharmaceuticals, antibiotics, bisphenols and per- and polyfluoroalkyl substances.
The fastest change is in microplastics (Figure 6). No included study of microplastics was published before 2020; there were 3 in 2020 to 2022 and 31 in 2023 to 2026, when they made up 26% of all studies (e.g., Faruk et al., 2026; Hossain et al., 2026a; Mojumder et al., 2026; Oyshi et al., 2026; Salsabil et al., 2026; see Appendix Table A1). Metals remained the largest group in every period, reported in 71%, 69% and 57% of studies in the three periods.
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Figure 6. Share of included studies that examined each pollutant group in three periods. A study can be counted in more than one group.
New topics have followed the old geography. About half of the studies of organic micropollutants and of microbial contamination come from the Dhaka region, and no included study from Khulna or the north-west measured organic micropollutants (Figure 5b). Microplastics are the partial exception: the Surma and the Karnaphuli have each been studied several times.
Abstracts name industrial sources far more often than household ones: 103 studies refer to industry and 42 to municipal or domestic wastewater. Tanneries alone are named in 24 studies, of which 23 are from the Dhaka region (e.g., Aurnab et al., 2024; Hasan et al., 2021; Khan et al., 2026; Mohinuzzaman et al., 2025; Pervez et al., 2026; see Appendix Table A1). One survey of outfalls around Dhaka attributed about 60% of the waste load to industrial sources and about 30% to municipal sources (Majed & Islam, 2022). Studies of rivers whose main burden is household wastewater are rare.
3.6 What the Studies Report, Region by Region
A map does not weigh results, but a brief account of the studies’ findings helps to show the character of the evidence in each region.
Dhaka region. The earliest study in the map, published in 2001, already linked severe surface-water pollution in Dhaka to unplanned urban and industrial growth and to inadequate sewerage and treatment (Karn & Harada, 2001). Later studies have repeatedly classified the water of the rivers around the city as poor or unfit for use, and one long-term analysis found that water quality fell while built-up land around a peripheral river increased by 288% in thirty years (Miah et al., 2025). The tannery cluster has been followed closely: studies describe chromium-rich sediment near the outfall (Khan et al., 2026), the need to improve the central effluent treatment plant (Hasan et al., 2020) and the redistribution of toxic elements after the tanneries were moved from the city to Savar (Kurniasari et al., 2022). Recent studies extend the record to antibiotics at concentrations above resistance thresholds in the Buriganga (Salma et al., 2025), polychlorinated biphenyls in Turag sediment (Chowdhury et al., 2022), drug-resistant bacteria near pollution sources (Sharif et al., 2024) and microplastics in riverbed sediment (Islam et al., 2023b).
Chattogram and the south-east. Work here centres on the Karnaphuli, which passes the port city and its industrial zones, and on the Halda, the country's main natural breeding ground for carp. A sediment-core study concluded that human inputs of metals to the Karnaphuli estuary have risen since about 2000 with the growth of the city (Wang et al., 2016). Studies of the Halda report raised metal levels in sediment during the monsoon and in water afterwards (Bhuyan & Bakar, 2017) and a greater calculated risk for children who eat its fish and shellfish (Ahmed et al., 2020). Newer contaminants are beginning to be measured, including rare earth elements (Farjana et al., 2025), microplastics (Fatema et al., 2023) and, in the Bakkhali River, per- and polyfluoroalkyl substances (Choudhury et al., 2026).
Khulna and the south-west. Studies of the Rupsha, Bhairab, Mayur and Pasur are dominated by metals in water, sediment and fish. Source-apportionment work attributes a large share of the risk in sediment to industrial emissions (Proshad et al., 2022b), and water-quality variation in an urban river has been related to urban and industrial effluent and to farm runoff (Shammi et al., 2023). One study examined microbial contamination of surface water used by farmers at the edge of the city and recommended treatment of wastewater before disposal and protection for the farmers (Haldar et al., 2022).
Other regions. In Sylhet, the Surma has become a focus of microplastic research (Izlal et al., 2024; Jahan et al., 2024; Rahman et al., 2025), and an earlier study recorded ammonia above the national effluent standard in fertiliser-factory wastewater entering the Kushiyara (Alam & Hossain, 2009). In Barishal, metals in fish from the Kirtankhola were attributed to human sources (Ali et al., 2022), while basic water-quality measures affected by vessel waste stayed within limits (Mitu et al., 2026). In Mymensingh, pharmaceuticals were detected in river water at levels of low to medium ecological risk (Hossain et al., 2018), metals in fish from the Old Brahmaputra carried a calculated cancer risk from arsenic (Shorna et al., 2021), and genetically identical drug-resistant bacteria were recovered from hospital effluent and from the river downstream (Rahman et al., 2026). The north-west is described in Section 3.8.
3.7 Evidence on Biological and Human Effects
It is one thing to show that a pollutant is present in a fish and another to show that pollution has changed the life of a river. Evidence of the second kind is limited. A before-and-after comparison on the Barnoi documented a fall in the number and variety of fish downstream of a municipal discharge (Galib et al., 2018). Studies on the Turag and the Karatoya related the composition of phytoplankton to water quality and nutrient enrichment (Haque et al., 2021; Khatun & Alam, 2020). Tissue damage in the liver and kidney of fish was reported from the Surma (Karim et al., 2022; Zaman et al., 2023), altered immune and enzyme responses in tilapia from the Buriganga (Hossain et al., 2021), impaired growth and reproduction of a snakehead in metal-contaminated rivers (Parvez et al., 2025), and biomarker responses in fish caged below a paper mill on the Karnaphuli (Al-Arabi et al., 2005). The uptake of pollutants has also been examined in clams, mussels, crabs, aquatic insects and tubificid worms (Anam et al., 2025; Haque et al., 2025; Hossain et al., 2024; Hossain et al., 2026a).
Evidence beyond the river channel is thinner still. A small group of studies, mostly conducted near the tannery and industrial areas of Dhaka and Gazipur, measured metals in riverside soil, plants and food (e.g., Chowdhury et al., 2026; Islam et al., 2026a; Mondol et al., 2026; Roy et al., 2026; Sultana et al., 2026a; see Appendix Table A1). One of these estimated the weekly intake of metals from food grown or sold beside the Buriganga and found it below the provisional tolerable limits (Islam et al., 2014). Farmers on the bank of the Turag reported that industrial effluent had harmed their soil, water and rice harvest (Afrad et al., 2020). An early economic study valued the benefits of cleaning up the Buriganga at 18.6 million US dollars a year (Alam & Marinova, 2003), and a recent study linked waste dumping in a coastal canal to poor water quality and to health hazards for the local community (Sheikh et al., 2026). No included study measured health outcomes in a riverside population.
3.8 The Rajshahi Case
Of the 12 studies from the north-west, three concern the Barnoi River, two the Padma at Rajshahi, one the sediments of the Ganges in the north-west, three the Karatoya, and one each the Ichamati, the Punarbhaba and the Teesta (e.g., Haque et al., 2024; Hossain et al., 2023; Islam et al., 2025a; Mona et al., 2026; Mortuza, 2024; see Appendix Table A1). The Karatoya studies report phytoplankton groups shaped by nutrient enrichment, sediment with a high pollution load of which about 30% was attributed to industry, and metal levels in water that improved during the COVID-19 lockdown (Haque et al., 2021; Jawad-Ul-Haque et al., 2023; Proshad et al., 2022a). For comparison, the Buriganga alone is named in 42 studies, about 14 times as many as the Barnoi.
Rajshahi has no sewerage system. Surface drains carry untreated wastewater to canals and wetlands north of the city (Clemett et al., n.d.), and two canals built by the city corporation have discharged this wastewater to the Barnoi since December 2008 (Galib et al., 2018). The three Barnoi studies each address a different link in the chain. The first compared fish at six sites in 2006 and in 2016 and found that, downstream of the discharge, abundance had fallen by more than 47% and the number of species by more than 35%, with lower dissolved oxygen, pH and water clarity (Galib et al., 2018). The second monitored the water for a year, from July 2019 to June 2020, and found that chromium, arsenic, lead and cadmium exceeded recommended values although the general physico-chemical measures did not (Haque et al., 2024). The third counted microplastics in river water and in the gut of three fish species at five sites (Mona et al., 2026). On the Padma beside the city, one study reported physico-chemical and bacteriological water quality (Haque et al., 2018), and another reported metals in water, sediment and fish at levels below international limits (Mortuza, 2024).
The supplementary search identified three additional studies of the city itself. Irrigation water at 20 sites exceeded the limit of the Food and Agriculture Organization for manganese in 80% of samples and for cadmium in 55% (Shahriar et al., 2023). Wastewater from open drains at 12 locations contained zinc, manganese, lead, chromium, copper and cadmium, in that order of abundance (Shahriar et al., 2025). An older survey found raised biochemical and chemical oxygen demand in the Padma beside the city (Rasul & Jahan, 2010). None of these studies measures how much of what is in the drains reaches the Barnoi.
Table 6 sets this evidence against the steps of the pathway. For the Barnoi and the land irrigated with its water, we found no study of sediment, of plankton or bottom-dwelling invertebrates, of riverbank soil, of the uptake of metals by crops, or of the health and livelihoods of riverside communities. When hundreds of fish died in the river in September 2026, residents and officials suggested causes that ranged from the retting of jute to discharges from the city and from industry (Dhaka Tribune, 2026). There was no published monitoring record against which any of these explanations could be tested.
Table 6. Evidence found for the Barnoi River and for the effluent of Rajshahi city, by step of the pathway.
	Step of the pathway
	Evidence found
	What is missing

	Effluent sources
	Metals in drain wastewater and in irrigation water within the city; a background report on drainage
	An estimate of the effluent load that reaches the river; a link between drain and river measurements

	River water
	One year of physico-chemical and metal data (2019 to 2020); basic measures in the fish study
	A profile of organic load and nutrients above and below the discharge points; records covering several years

	Sediment
	None found
	Any study

	Fish
	A fall in abundance and number of species between 2006 and 2016; microplastics in the gut of three species
	Metals in fish tissue

	Other aquatic life
	None found
	Plankton and bottom-dwelling invertebrates; any biological index of river condition

	Riverbank soil and crops
	Irrigation water quality within the city only
	Soil quality; uptake of metals by crops

	People
	Health-risk values calculated from water data; a news report of skin irritation
	A survey of health, water use or livelihoods


"None found" refers to the database and supplementary searches described in Sections 2.2 and 2.8.
3.9 Reporting Completeness of the Included Studies
Abstracts were available for 189 of the 204 studies; the remaining 15 could not be assessed, so all percentages in this section are of the 189 appraised studies (Figure 7). Most studies compared their results with a guideline, background value or pollution index (D5, 88%) and about seven in ten used statistical or source analysis (D6, 70%). Basic sampling design was reported much less often: the number of samples was stated in only 14% of abstracts, the sampling sites in 43% and the sampling time or season in 44%. Overall, 56 studies (30%) showed high reporting completeness, 94 (50%) moderate and 39 (21%) low. Together with the 15 studies that could not be assessed, these account for all 204 included studies.
Reporting has improved over time. Of the appraised studies published up to 2019, 55% showed low completeness, against 13% of those published from 2023 onwards. Although few in number, studies from Rajshahi and the north-west were reported as fully as those from other regions: none of the 10 that could be assessed showed low completeness. In practice, these ratings mean that most published values can be placed on a river but not always in a season, and that the precision of individual estimates often cannot be judged from the abstract alone.
[image: ]
Figure 7. Reporting completeness of the included studies, judged from titles and abstracts (n = 189 appraised studies; 15 studies without an abstract are not shown): (a) share of studies whose abstract reported each checklist item; (b) overall rating by publication period. High completeness: five or more items reported; moderate: three or four; low: two or fewer. Percentages may not add to 100 because of rounding.
4. DISCUSSION
4.1 Main Findings
Three findings stand out. First, research on effluent-affected rivers in Bangladesh is concentrated in space: 44% of studies concern the Dhaka region, and 72% concern Dhaka, Chattogram and Khulna. Second, it is concentrated in what it measures: seven studies in ten sampled water and about a third sampled sediment, but one in twenty examined soil or crops and one in fifty collected information from people. Third, the two patterns reinforce each other. The compartments that are rarely studied anywhere are almost never studied outside the capital, so that for a secondary city such as Rajshahi the ecological, agricultural and human consequences of effluent are close to undocumented.
4.2 A Literature Centred on the Capital
The predominance of studies from Dhaka is understandable. A likely reason is that its rivers are the most visibly degraded in the country and lie closest to the institutions that carry out most of this research; a river near the laboratory is far easier to sample repeatedly than a distant one. Yet the tripling of research output since 2020 has not spread the effort more widely. The share of the Dhaka region was 46% before 2020 and 44% in 2023 to 2026.
The consequence is that the national picture of effluent impact is largely a picture of industrial rivers. Tannery and textile discharges, which dominate the Dhaka literature, are not the main source in a city such as Rajshahi, where the effluent is household wastewater carried by open drains (Clemett et al., n.d.; Galib et al., 2018). In rivers of that kind, organic load, nutrients, disease-causing organisms and loss of oxygen may matter more than the metal indices on which most studies concentrate. The Barnoi fish study suggests that municipal wastewater alone can cause severe ecological change (Galib et al., 2018). A monitoring programme or a regulation designed from the Dhaka evidence may therefore measure the wrong things in much of the country.
4.3 Evidence Thins Where Consequences Begin
The second pattern concerns what is measured. Water and sediment are the easiest compartments to sample and analyse, and the literature reflects this. Risk to health is almost always inferred, by applying standard formulas to measured concentrations, and almost never observed in people. The same is true of ecological effect. Fish are analysed as carriers of pollutants far more often than fish communities, plankton or bottom-dwelling invertebrates are analysed as indicators of the condition of a river. Standard tools of biological assessment therefore remain largely untested in these rivers.
This matters because the questions that communities and decision-makers ask lie at the far end of the pathway. Is the fish safe to eat? Are the rice and vegetables grown with this water safe? Why have the fish gone? Are people who bathe and work in the river becoming ill? Calculated risk values give a first indication, but they rest on assumptions about how much water people drink and how much fish they eat, and they cannot replace direct evidence. For the north-west the two gaps coincide: 8 studies sampled water, 6 sediment, 3 fish and 1 other aquatic life, and none examined soil, crops or people.
4.4 New Pollutants, Old Geography
The rapid increase in microplastic research shows that the field can respond quickly to a new concern: from no studies before 2020 to 34 by late 2026. It also shows how new topics tend to be pursued. Microplastics, antibiotics, resistant bacteria and industrial chemicals have mostly been measured in the rivers that were already the best studied. This is reasonable for a first survey, since heavily polluted rivers are where a new contaminant is most likely to be found. But it means that each new topic adds another layer to the knowledge of a few rivers, while the basic description of many others has not begun.
4.5 How This Map Relates to Existing Reviews
The search identified 21 published reviews (e.g., Afroze et al., 2026; Chakraborty et al., 2026; Das et al., 2025; Hasi et al., 2025; Islam, 2026; see Appendix Table A1). Judged from their titles and abstracts, they fall into three groups: reviews of metals in water, sediment, fish and food (e.g., Hasi et al., 2025; see Appendix Table A1); reviews of plastics and microplastics (e.g., Chakraborty et al., 2026; see Appendix Table A1); and general accounts of river pollution, water quality and water security (e.g., Islam, 2026; see Appendix Table A1). Their purpose is to summarise how much contamination has been reported and what risk it carries. The present map asks a different question and so complements them: it measures how the underlying studies are distributed, by region and by compartment, on a defined set of records that others can check and extend.
4.6 Strengths and Limitations
The main strength of the map is that it is transparent and repeatable. The search strings, the decision for every record and the codes for every included study are published with the paper, so that any reader can check a decision or update the map. The limitations are as follows.
Coverage. Only DOAJ and PubMed were searched. Studies indexed only in Scopus or Web of Science, and studies in local journals covered by neither database, are missing. The counts therefore represent minimum values. We see no clear reason why the missing studies would favour one region, but studies in local journals may be more likely to concern local rivers, so the share of secondary cities could be somewhat higher than reported here.
Depth. Screening, coding and the appraisal of reporting completeness were based on titles and abstracts, and excluded records were checked on a random sample rather than in full. Approximately two-thirds of the exclusions therefore rest on the AI-proposed decision and the stated criteria, without an individual check by an author. A study may have sampled a compartment that its abstract does not mention, and for 20 studies the region could not be determined. Pollutant groups and sources were coded with keyword rules, which are transparent but approximate.
Scope. The map counts studies and does not combine their results. Its appraisal rests on abstracts, so it measures the completeness of reporting rather than the risk of bias or the quality of the field and laboratory work itself. A region with few studies is not necessarily less polluted, and a river with many studies is not necessarily well understood. Statements that no study was found refer to these searches only. Theses and reports held in university libraries, where work on local rivers is often to be found, were not searched. Finally, no protocol was registered in advance (Section 2.1).
4.7 What Should Be Done Next
The gaps point to practical priorities for researchers, the agencies that fund them and the city and environmental authorities that need the results. Table 7 lists six. None requires advanced equipment; several can be done with the methods already in routine use in the country's universities, applied in new places and joined together at the same sites. For the Barnoi all six are open, and the fish kill of 2026 shows the cost of having no monitoring record when something goes wrong.
Table 7. Research priorities for rivers that receive the effluent of secondary cities.
	Priority
	What it involves
	Why it matters

	1. Baseline studies across compartments
	Sample water, sediment and living organisms together, above and below discharge points, in more than one season
	Shows how far pollution travels along the pathway; most existing studies cover one compartment

	2. Biological assessment
	Survey plankton, bottom-dwelling invertebrates and fish communities, and apply standard biological indices
	Measures the condition of the river itself, not only the presence of pollutants

	3. Soil and crops
	Measure pollutants in riverbank soil and in crops irrigated with river or drain water
	Wastewater is used for irrigation around Rajshahi (Clemett et al., n.d.; Shahriar et al., 2023), yet no crop study was found outside Dhaka

	4. People
	Survey health, water use and livelihoods in riverside communities
	Replaces calculated risk with observed evidence

	5. Effluent load
	Measure the volume and composition of what the drains deliver to the river
	Connects the source to the effect and shows where treatment would help most

	6. Repeated measurement
	Return to the same sites over years, or compare before and after a change
	Allows change to be attributed to effluent, as the Barnoi fish study did (Galib et al., 2018)



5. CONCLUSIONS
Research on effluent-affected rivers in Bangladesh has grown quickly, but it is narrow in two ways. It is narrow in place: the Dhaka region accounts for 44% of the 204 studies we mapped, and Dhaka, Chattogram and Khulna together for 72%. It is narrow in subject: the chemistry of water and sediment, above all for metals, is well described, while aquatic communities, riverbank soil, crops and people are not. Outside the capital, these later steps of the pathway are almost unstudied. These patterns describe the records found by two database searches, and the counts should be read as minimum values.
The Barnoi River at Rajshahi, with three studies and no information on its sediment, its smaller aquatic life, its riverbank soil and crops or its riverside communities, is typical of the rivers that receive the wastewater of secondary cities. For such rivers, the most useful next step is not another index of metal pollution but a baseline study that follows effluent from the drain to the community. Research of that kind, in a handful of secondary cities, would fill the largest gaps that this map has identified.
SUPPLEMENTARY MATERIAL
Supplementary Table S1 (Excel workbook) gives the search log, the screening decision for every record, the codes and reporting-completeness ratings for every included study, and the list of published reviews.
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Table A1. Complete lists of included studies and reviews behind the grouped citations in the text.
	Group
	Studies

	Dhaka region
	Afrad et al., 2020; Akter et al., 2026; Alam & Marinova, 2003; Arias-Barreiro et al., 2010; Aurnab et al., 2024; Baki et al., 2017; Begum et al., 2013; Bhuiyan et al., 2011; Bhuiyan et al., 2026; Chowdhury et al., 2026; Faruk et al., 2025; Haque et al., 2023; Haque et al., 2026; Hasan et al., 2021; Hasan et al., 2026; Hossain et al., 2025a; Hossain et al., 2026b; Islam et al., 2014; Islam et al., 2023a; Islam et al., 2025b; Islam et al., 2026a; Islam et al., 2026b; Karn & Harada, 2001; Khan et al., 2026; Khatun & Alam, 2020; Miah et al., 2025; Mohinuzzaman et al., 2025; Nawaz et al., 2014; Neelotpol et al., 2026; Pervez et al., 2026; Rahman & Bakri, 2010; Rahman et al., 2012; Roy et al., 2026; Ruma et al., 2025; Sahen et al., 2025; Salma et al., 2025; Sultana et al., 2025; Sultana et al., 2026a; Sultana et al., 2026b; Tamim et al., 2025; Tasneem et al., 2026

	Chattogram and south-east
	Ahmed et al., 2010; Ahmed et al., 2025; Al-Arabi et al., 2005; Alam et al., 2025; Choudhury et al., 2026; Hossain et al., 2022; Jui et al., 2025; Karim et al., 2026; Kibria et al., 2016; Masum et al., 2025a; Masum et al., 2025b; Rakib et al., 2023; Riad et al., 2025; Siddique & Aktar, 2012; Tanjin et al., 2024

	Khulna and south-west
	Faruk et al., 2026; Jewel et al., 2024; Kamal et al., 2007; Lipy et al., 2025; Mondol et al., 2026; Musa et al., 2025; Sakib et al., 2025; Salsabil et al., 2026

	Rajshahi and north-west
	Galib et al., 2018; Haque et al., 2018; Haque et al., 2021; Haque et al., 2024; Hossain et al., 2023; Islam et al., 2025a; Jawad-Ul-Haque et al., 2023; Mona et al., 2026; Mortuza, 2024; Nasiruddin et al., 2023; Proshad et al., 2022a; Sayed Jewel et al., 2020

	Sylhet
	Alam & Hossain, 2009; Anam et al., 2025; Hossain et al., 2026a; Izlal et al., 2024; Jahan et al., 2024; Karim et al., 2022; Rahman et al., 2025; Zaman et al., 2023

	Barishal and south
	Ali et al., 2022; Mitu et al., 2026; Oyshi et al., 2026; Shammi et al., 2025; Sheikh et al., 2026

	Other cities
	Bhuyan et al., 2019; Ferdous et al., 2023; Hossain et al., 2018; Proshad et al., 2021; Rahman et al., 2026; Shorna et al., 2021; Siddiqa et al., 2025; Yasmin et al., 2023

	Several regions or not stated
	Ahmed et al., 2026; Haque et al., 2025; Hossain et al., 2024; Mojumder et al., 2026; Parvez et al., 2025; Siddique et al., 2025

	Other aquatic life sampled
	Anam et al., 2025; Baki et al., 2017; Haque et al., 2021; Haque et al., 2023; Haque et al., 2025; Hossain et al., 2022; Hossain et al., 2024; Hossain et al., 2026a; Khatun & Alam, 2020; Kibria et al., 2016; Rahman et al., 2025; Rakib et al., 2023; Tanjin et al., 2024

	Soil, crops or riverside plants sampled
	Afrad et al., 2020; Aurnab et al., 2024; Chowdhury et al., 2026; Hasan et al., 2021; Islam et al., 2014; Islam et al., 2026a; Mondol et al., 2026; Roy et al., 2026; Sahen et al., 2025; Sultana et al., 2026a

	Information collected from people
	Afrad et al., 2020; Alam & Marinova, 2003; Islam et al., 2023a; Sheikh et al., 2026

	Microplastics
	Ahmed et al., 2026; Anam et al., 2025; Faruk et al., 2026; Ferdous et al., 2023; Haque et al., 2023; Haque et al., 2025; Hossain et al., 2022; Hossain et al., 2026a; Izlal et al., 2024; Jahan et al., 2024; Jui et al., 2025; Mojumder et al., 2026; Mona et al., 2026; Oyshi et al., 2026; Rahman et al., 2025; Rakib et al., 2023; Salsabil et al., 2026; Siddiqa et al., 2025; Siddique et al., 2025; Tamim et al., 2025

	Microbial contamination and antimicrobial resistance
	Ahmed et al., 2026; Arias-Barreiro et al., 2010; Bhuiyan et al., 2026; Faruk et al., 2025; Haque et al., 2018; Haque et al., 2026; Karn & Harada, 2001; Rahman et al., 2026; Salma et al., 2025; Yasmin et al., 2023

	Organic micropollutants
	Al-Arabi et al., 2005; Bhuiyan et al., 2011; Choudhury et al., 2026; Haque et al., 2023; Hossain et al., 2018; Hossain et al., 2022; Hossain et al., 2026b; Islam et al., 2026b; Jahan et al., 2024; Jui et al., 2025; Nawaz et al., 2014; Neelotpol et al., 2026; Rakib et al., 2023; Tasneem et al., 2026

	Tannery effluent
	Arias-Barreiro et al., 2010; Aurnab et al., 2024; Bhuiyan et al., 2011; Hasan et al., 2021; Islam et al., 2014; Khan et al., 2026; Mohinuzzaman et al., 2025; Pervez et al., 2026

	Published before 2015
	Ahmed et al., 2010; Al-Arabi et al., 2005; Alam & Hossain, 2009; Alam & Marinova, 2003; Arias-Barreiro et al., 2010; Begum et al., 2013; Bhuiyan et al., 2011; Islam et al., 2014; Kamal et al., 2007; Karn & Harada, 2001; Nawaz et al., 2014; Rahman & Bakri, 2010; Rahman et al., 2012; Siddique & Aktar, 2012

	Existing reviews: metals
	Hasi et al., 2025; Hossain et al., 2019; Hossain et al., 2025b; Hossen & Mostafa, 2023; Islam et al., 2018; Majumder et al., 2021; Pandit et al., 2025; Proshad et al., 2023; Rakib et al., 2022; Rakib et al., 2024

	Existing reviews: microplastics
	Afroze et al., 2026; Al-Emran et al., 2025; Chakraborty et al., 2026; Chowdhury et al., 2021; Das et al., 2025

	Existing reviews: general
	Akram et al., 2024; Bilal et al., 2023; Islam, 2026; Kudrat-E-Khuda et al., 2023; Miah et al., 2022; Uddin & Jeong, 2021


A study can appear in more than one group. Groups follow the codes described in Section 2.5.


1
image4.png
Effluent River . . Other Soil, crops,
sources water Sediment LT > aquatic life plants People
143 (70%)
Share of the
204 studies 64 (31%)
that sampled 40 (20%)
each step 13 (6%) 10 (5%) 4 (2%)





image5.png
Dhaka region
(n =90)

Chattogram and south-east
(n=35)

Khulna and south-west
(n=21)

Rajshahi and north-west
(n=12)

Sylhet, Barishal and other cities
(n=22)

Multiple or not stated
(n =24)

(a) What was sampled

Sediment

Water

21
(23%)

5
(23%)

6
(25%)

Fish

16
(18%)

4
(11%)

7
(33%)

(25%)

7
(32%)

3
(12%)

(b) Pollutant group studied

Other Soil, crops, Physico- Micro-
aquatic life plants People Metals chemical plastics
3 9 3 59 8
(3%) (10%) (3%) (66%) (9%)
4 6
(11%) 0 0 (17%)
0 : 0 2
(5%) (24%) (10%)
1
3 0 1
(14%) (5%)
2
(8%) 0 0 (21%)

Microbial,
AMR

9
(10%)

(6%)

(5%)

(8%)

(9%)

4
(17%)

Organic
pollutants

13
(14%)

(23%)

(9%)

(8%)




image6.png
Share of studies in the period (%)
N w EEN ul (@) ~J oo
O O (@) O O O O

—_
(a)
1

71%

69%

57%

Metals

42%

33%

29%

Physico-chemical

26%

6%

% [0

Microplastics

Publication period
Up to 2019 (n = 35)

W 2020 to 2022 (n = 52)
BN 2023 t0 2026 (n = 117)

[0)
1% 100 g0

Microbial, AMR

14%
11% 10%

Organic pollutants




image7.png
(a) Reporting of each checklist item in the abstract

D1. Sampling sites specified 43%
D2. Number of samples reported 14%
D3. Sampling time or season stated 44%
D4. Analytical method named 49%

D5. Benchmark or reference used
D6. Statistical or source analysis

D7. Quantitative results reported

0 20 40 60 80 100
Share of appraised studies (%), n = 189
B Reported Not reported
(b) Overall reporting completeness by publication period
Up to 2019 (n = 31)
2020-2022 (n = 49) 59%
2023-2026 (n = 109) 50%
All appraised (n = 189) 50%
40 60 80 100

Share of appraised studies (%)

B High completeness (5-7 items) Moderate (3—4 items) Low completeness (0-2 items)




image1.png
Records from DOAJ
(n = 449)

Records from PubMed
(n = 321)

Duplicate records removed
(n=223)

v

Records screened on title
and abstract (n = 547)

v

Records excluded (n = 322)
Not Bangladesh: 41
Not a river system: 67
Not about pollution impact: 94
No primary field data: 45
No urban or industrial link: 72
Retracted or retraction notice: 3

Primary studies included
in the evidence map
(n = 204)

Existing reviews set aside
(n=21)





image2.png
Number of included studies

30 -

No No
(@) Ul
I I

—_
ul
1

—_
o
1

Dhaka region

Chattogram and south-east
Khulna and south-west
Rajshahi and north-west
Sylhet, Barishal and other cities

Multiple or not stated

No
NS
(@)
’—\
1
3
o
3
—_
3
No
=
w
=
N
=
Ul
=
(@)}
=
~J
3
N —_
N —_
5 N

Publication year (2026 covers January to early October only)

N

N
w

N
oo

N
~

w
N

N
ul

N

)
o





image3.png
Dhaka region [ o0 (44%)
Chattogram and south-east _ 35 (17%)
Khulna and south-west _ 21 (10%)

Rajshahi and north-west - 12 (6%)

Mymensingh, Tangail, Cumilla - 9 (4%)

Sylhet [ 8 (4%)

Barishal and south - 5 (2%)

Multiple regions . 4 (2%)

Not stated in abstract _ 20 (10%)

T T T

0 20 40 60 80 100
Number of included studies




