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Langacker’s model of Cognitive Reference Point (CRP) and Wang Yin’s model of 

Remedied Cognitive Reference Point (RCRP) could be integrated to form a cognitive 

trinity to construe and generate the text coherence. This trinity framework is 

composed of cognitive reference point, target concept point and the processing 

mental path (CTM) within certain semantic domain. This research tested the efficacy of 

CTM and found it promotes the dynamic construal and generation of local and global 

coherence in Abstracts of scientific papers. Activating the related information schema 

and integrating the mental representation with the semantic information embedded 

in the Abstract sentences, the three-dimensional CTM establishes a cognitive 

referential framework for Abstract viewers. This CTM framework assists Abstract 

viewers in efficiently construing and constructing the local and global coherence of 

Abstracts.  
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1. Introduction 1 

Scientific papers are the main media to engage the professionals with updated development in scientific and technological 

fields, and to strengthen academic communication. Abstracts in scientific papers are the essential part where viewers can grasp 

the research methodology, results and implications quickly for its fully-contained feature of the whole paper. Effective abstracts 

are highly structured, concise, and coherent and therefore coherence is the key for the concise but clear dissemination of the 

abstracts (Hesselbach et al.,2012). Coherence is the progression or recurrence of some elements across a span of text. Of the 

many elements that can recur across text, six more recognizable and concrete elements are the easiest to track, and their 

coherence is thus the easiest to measure. They are referents, temporality, aspectuality, modality, location and action (Givon, 

1993). For text viewers, tracking recurring elements through the text is facilitated by their predictable association with 

grammatical components. Hence, the distribution of grammatical components in text is a clear methodological shortcut. Explicit 

grammatical and linguistic signals—syntactic constructions, morphological cues like the use of deictic, anaphoric and cataphoric 

elements—coupled with conceptual information and thematic information together guide the text processors in the construction 

of a coherent mental representation of the text. It is a vital cognitive boost and forms a transferring mechanism for placing the 

clausal information at some coherent location in episodic memory (Gernsbacher,1992). Text representation in episodic memory 

is represented in part as a network of connected nodes (Weidemann,2019). This network structure displays at least two well-

known features—hierarchy and sequentially. In terms of hierarchy, episodic text representation has at least some depth of 

hierarchical organization, so that nodes (chunks) are connected both “upward” and “downward” to other hierarchically adjacent 

nodes. Besides, episodic text representation displays at least some sequential chaining at each hierarchical level, so that nodes 

are connected to both preceding and following sequentially-adjacent nodes (Norman,2006).  

Recently, more researchers have been investigating text coherence from the cognitive perspectives: Givon (1993) stated that 

coherence is fundamentally not an objective property of the produced text. Rather, that text is a by-product of the mental 

processes of discourse production and text comprehension, which are the real loci of coherence. van Dijk proposed the concept 

of “macrostructure”, and defined it as “higher-level semantic or conceptual structures that organize the local microstructures of 

discourse, interaction, and their cognitive processing”. Van Dijk claimed that macrostructures could establish the local coherence 

between sentences and determine the global coherence and structure (1980, pp. 25-28). Beaugrande & Dressler claimed to 
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apply semantics to text comprehension, “promoting the related semantic field information in the brain” (1981, p. 33), built the 

referential relationship among text concepts, and constructed the semantic connection within text. Therefore, the text 

comprehension becomes the mental processing with unified meaning. Givon pointed out that text coherence is a mental 

phenomenon, while mental coherence is the prerequisite for construing text coherence (1990:914). Langacker proposed the 

dynamic text comprehension from the perspective of cognitive grammar (2001, pp. 23-26). He believed that the linear 

progression of sentences constantly injected new information, and the linear narrative organization could prompt mental 

processing of text construers. Consequently, text coherence could be restored or generated and whereby coherent text could be 

integrated in construer’s mind. Zhang &Liu proposed the unification of cognitive schema and psychological thinking into 

cognitive and psychological chunks and conditions of text coherence could be explored from the perspective of individual 

cognition (Zhang & Liu, 2003, pp. 13-14). With neurocognitive platform, Cheng (2011) provided an operational model of 

cognitive theory for text cohesion and coherence (Cheng Qilong,2011). Wang Yin proposed the cognitive methodology of text 

analysis (Wang Yin, 2003, pp.83-88; 2011, pp. 6-10), and pointed out that text semantic flow is in a dynamic cognitive process. 

Therefore, a dynamic framework to analyze the text coherence is more appropriate. This paper aims, from the cognitive 

perspective, to construe the global and local coherence of abstracts in scientific papers and further generate the local and global 

coherent schema for the creation of scientific texts. 

2. Literature review  

2.1 Constructing the cognitive schema for text coherence  

The construal and generation of coherent text lies in the cognitive information framework of text viewers and the corresponding 

functional cohesive devices of text or sentences. The unified cognitive information is formed from the experience, undergoes 

cognitive processing and is internalized in people’s mind. The cognitive information could be previously accumulated, or newly 

established information from the current linguistic communication and is the prerequisite for construing and generating text. 

(Wang Yin, 2005, pp. 16-22) If the lexis from the adjacent sentences or the conceptual information prompted could establish 

relationship, and the prompting mechanism helps build a unified or accepted cognitive world, the corresponding texts are 

coherent. Besides, determined by the unified cognitive world information, the linguistic cohesive devices promote the semantic 

flow.  

 

Scientific texts reflect the scientific research and development. They are re-construe and reconstruct people’s common sense. By 

adopting “descriptive” linguistic feature, scientific texts represent the factual truth and reflect the objective corresponding 

relationship between language and real world (Koulaidis et al.,2001). In the process of construing scientific texts, the processors 

of scientific texts integrate the conceptual information, background information, cohesive devices and cognitive schema in their 

working memory. With the movement of the attention window, the local and global coherence of the text statement is deduced 

dynamically (Shakiba et al., 2013).  

This paper tries to integrate the cognitive theoretical framework of the Cognitive Reference Points(CRP) from Langacker and 

Remedied Cognitive Reference Points(RCRP) from Wang Yin and aims to construct the three-dimensional cognitive reference 

model(CTM) to test the coherence realization of scientific texts, which includes referential points and target conceptual points 

and mental path. Considering the compatibility between CTM mental processing and the mental simulation of language 

comprehension from the embodied cognitive perspective, and the mental simulation of embodied cognition can achieve better 

learning and memory effect, this paper attempts to construct a cognitive referential framework CTM, integrate CTM with the 

embodied cognitive mental simulation of language comprehension, and implement the three dimensional cognitive framework 

to construe and generate local and global coherence in scientific paper abstract.   

2.2 Mental simulation of language comprehension 

Clark pointed out that the human brain allows mental behavior to take place in a rich, real-world environment (Clark,1998, pp. 

23-26). Therefore, embodied cognitive view of language puts people in a real-world environment, and make mental simulation 

resonate with previous sensorimotor traces, previous experience and the current situation described by text sentences (Wilson, 

2002). The resonation helps comprehend the language describing the non-physical world and realizes, by re-situating, the 

creative embodied process of language comprehension. Besides, the milestone view that cognition is situational has been 

supported in a series of researches related to dynamic cognition (Barsalou, 2003, pp. 84-91; Chiel,1997, pp. 553-557). Hence, 

mental simulation is a new illustration that embodied cognition presents in language comprehension. The core concept is to 

associate language with sensorimotor memory traces, and construct the foundation for mental simulation. The recognition 

process of sensorimotor objects is closely related to learners’ interactive ways with them (Yang et al.,2011). The brain has limited 

attention and memory. As a result, the mental simulation that corresponds with neural mechanism and different brain regions  

used to recognize different physical objects could maximize the improvement of long-term memory (Nicholas, 2007). Glenberg 

& Robertson (1999) found in their research that language recipients, in their language information processing, could acquire 
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longer memory duration, higher reading test score, and better learning effect if they correlate the deictic words with context 

(Glenberg,1999, pp. 1-26; 2011, pp. 1-10). That is, under the conditions of limited cognitive attention and working memory, 

language comprehension under mental simulation can achieve higher learning effects. 

As a new illumination of language comprehension, mental simulation and re-situating highlight the bridging between the 

conceptual information expressed in the vocabulary and previous sensorimotor memory traces. This new illumination is 

complementary to the construal of text coherence with Langacker’s CRP. That is, using mental simulation, conceptualizer locates 

cognitive starting points from some cognitive referential(R) words of certain semantic domain, follow certain mental simulation 

path, track and target the information points of target domain, integrate the mentally unified cognitive world, referential points 

and the sensory traces prompted by the target points, dynamically construct the cognitive schema based on cognitive reference 

points, target points and semantic domain and restore or generate the text coherence.  

2.2. Cognitive reference points and text coherence  

Langacker, with the phenomenon of “Nighttime Sky”, introduces cognitive reference point (CRP)model. If observers want to 

locate one star from night starry sky, they (conceptualizers) often need to locate a prominent star (reference point), and then 

take it as the starting point to locate the target star (target). In this CRP model, D refers to the referential domain of this 

cognitive processing (Langacker, 2004, pp. 13-20). The dynamic cognitive reference model from Langacker is shown in Fig.1(Li, 

2008). The dynamic processing of CRP can be presented as conceptualizer selecting a reference point, in the activated cognitive 

domain of the brain, following certain mental path, understanding and locating target concept and finally construing and 

generating the local and global text coherence. However, the ways of coherence vary in actual texts. It is difficult for Langacker’s 

CRP model to fully construe and generate the coherence of realistic text. Therefore, Wang (2011) proposed the remedied 

cognitive reference point (RCRP) to construe the variable styles in actual texts. The dynamic processing of RCRP is shown in 

Fig.2(Wang, 2011, pp. 6-10). There are seven connection types of RCRP: hub-and-spoke R-T connection type, nested chain R-t 

connection type, R=D connection type, D-T diversity type, multiple points referential type, I-He referential type, multiple 

crossover type. This paper aims to, with hub-and-spoke R-T connection type and nested chain R-T connection type, construe and 

generate the Abstract coherence in scientific paper.  

 

Hub-and-spoke R-T connection type refers to the process that the same cognitive referential point can lead to several target 

concepts(T), as is shown in Figure.2. From certain reference point, text conceptualizer(C) predicts and estimated the text 

statement range, and locates the corresponding series of discussion within the text, as the T in Figure.2. In the cognitive 
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processing of understanding certain events, the conceptualizers would locate the reference points that radiate in the text with 

pronoun anaphora, the repetition of core words, and the substitution of synonym or hyponym, and formulate a concept cluster 

with the mental path in that semantic domain, organize the statement around the radiant concept cluster. The text statements 

organized accordingly will possess the internal semantic coherence.   

Nested chain R-t connection type refers to the process that one reference point(R) leads to one target concept (T), and T that 

functions as the new reference point will lead to several ts with pronoun anaphora, the substitution of hyponym and hypernym. 

With the repetitious chaining, the reference points in the previous sentence or the semantic domain of the reference points can 

provide the potential reference points for the target words in the following sentence. The referential connection between R-T. T 

will provide potential reference points for the t1, t2 and etc. in the following sentences and construct the referential relation 

between T and t. The intertextual sentences with this kind of nested chain network also have coherence. The nested chain R-t can 

explain the application of pronoun and the cognitive foundation of constructing text coherence.  

2.3 Research design 

To specifically account for the application of CTM cognitive framework to construe and generate the text coherence, and to 

demonstrate the explanatory effectiveness of the CTM framework, this paper selects 30 Abstracts published between Dec 2018 

and Jun 2019, which are written by English native speakers and selected from different research fields from Nature official 

website (https://www.nature.com). This research applies Coh-metrix 3.0, the online analysis software developed for automatic 

analysis of text coherence by McNamara from University of Memphis, to conduct online automatic analysis to the selected 30 

Abstracts. Co-Metrix makes reasonable use of various natural language analyzing techniques such as computational linguistics, 

corpus linguistics and information retrieval. It can effectively measure the coherence of texts, especially the popularized scientific 

and academic texts. Coh-Metrix contains a number of factors like cohesive devices and referential cohesion, which affect the 

coherence of the text. These factors analyze the text coherence from the overlapping phenomenon from the aspects of word, 

clause, sentence and even paragraph. In the process of variable extraction, Coh-Metrix makes use of the Latent Semantic 

Analysis (LSA) in the field of computational linguistics. As a new technique in information retrieval, LSA performs in word 

frequency matrix singular value decomposition, data simplification and compression and reconstruct the matrix. The semantic 

similarity of linguistic units can be obtained by comparing the vectors that represent the linguistic units like sentences, 

paragraphs and texts and by computing the cosines between the two vectors. (Landauer et al.1998). Independent of the surface 

features of the text, LSA can effectively analyze the coherence of the text by analyzing the semantic relatedness of linguistic units 

within the text (Vollmer2002:15-19). Many scholars measure textual coherence on Coh-Metrix for different research purposes. 

McCarthy examined the text coherence through latent semantic analysis by identifying the different chapters like Introduction, 

Methods, Results and Discussion in academic papers, and studied the influence of text coherence on reading comprehension 

(McCarthy2007). Besides, a small number of studies analyzed the cohesion of the reading comprehension texts in the exam by 

using the indexes of text coherence of Coh-Metrix (Green2010).  

This paper selects the two factors of measuring text cohesion and coherence: LSA and Referential Cohesion (RC) as the 

referential factors. The materials include the 10 Abstracts of scientific papers that are featured with lower RC and higher LSA 

selected from 30 Abstracts of scientific papers (Abstract Profiles are shown in Table.1). The specific comparison results are shown 

in Table.1 and Table.2. Based on the above two factors, the abstract with the highest LSA and the lowest RC was selected for the 

following case study. The Abstract, with its title The Distribution and Trajectory of Tidal Flats, was published on the official website 

of Nature on Dec 19, 2018 (https://www.nature.com/articles/s41586-018-0805-8). From the perspectives of hub-and-spoke R-T 

and nested chain R-T connection types, this paper aims to explore and construct the referential framework of construing and 

generating coherence, clarity and fluidity of the scientific texts with a rigid logic to describe the scientific facts. We also intend to 

investigate how the text recipients, while reading the scientific texts with relatively lower RC, dynamically construe and generate 

the internal coherence of the scientific texts with embodiment. 

Table.1. The mean values of LSA and RC from the 10 Abstracts  

 

 

 

Title 

 

Time 

 

The 

Mean 

Value 

of 

LSA 

 

The 

Mean 

Value 

of RC 

1 The global distribution and trajectory of tidal flats 2018.12 0.35 0.316 

https://www.nature.com/
https://www.nature.com/articles/s41586-018-0805-8
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2 A direct test of density wave theory in a grand-design spiral galaxy 2018.12 0.321 0.505 

3 Long-term experimental hybridisation results in the evolution of a new sex 

chromosome in swordtail fish 

2018.12 0.323 0.494 

4 Hexing the discipline: against the reproduction of continental philosophy of religion 2019.1 0.279 0.489 

5 The ecological drivers of variation in global language diversity 2019.3 0.341 0.490 

6 Infants’ advances in speech perception shape their earliest links between language and 

cognition 

2019.3 0.334 0.510 

7 Integration of bulk materials with two-dimensional materials for physical coupling and 

applications 

2019.5 0.321 0.505 

8 

 

High-throughput prediction of the ground-state collinear magnetic order of inorganic 

materials using Density Functional Theory 

2019.6 0.312 0.498 

 

9 Cultural variation between neighboring communities of chimpanzees at Gombe, 

Tanzania 

2019.6 0

.281 

0.508 

10 Building in vitro transcriptional regulatory networks by successively integrating 

multiple functional circuit modules 

2019.6 0

.288 

0.445 

 

Table. 2. The mean values of individual reference indexes under LSA and RC from the 10 Abstracts 

  Abs.1 Abs.2 Abs.3 Abs.4 Abs.5 Abs.6 Abs.7 Abs.8 Abs.9 Abs.10 

RC The mean values of 

the overlapping 

arguments in all 

sentences 

0.321 0.511 0.488 0.501 0.501 0.511 0.512 0.495 0.506 0.467 

The mean values of 

overlapping word 

stems in all 

sentences 

0.311 0.499 0.499 0.477 0.478 0.509 0.497 0.501 0.510 0.423 

LSA The mean values of 

semantic similarity 

in all sentences 

0.412 0.343 0.329 0.297 0.369 0.355 0.312 0.312 0.289 0.314 

The mean values of 

semantic similarity  

of adjacent 

sentences 

0.288 0.299 0.322 0.260 0.312 0.313 0.331 0.311 0.273 0.262 

The standard 

deviations of 

phonetic similarity 

in all sentences 

0.160 0.151 0.144 0.147 0.161 0.158 0.142 0.141 0.150 0.161 
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3. The case study  

The CTM that this paper attempts to analyze the text coherence from a macro perspective. This framework has universal 

linguistic representation and is the conceptual prototype of many linguistic constructions. The referential points of a text 

determine the writers’ psychological processing when they try to organize the text layout. The cognitive referential points rely on 

the unity of referential points to interpret the local and global coherence.  

The title of a scientific text is a high generalization of the text content an accurate reflection of the researcher's writing intention. 

Harmon& Gross (2009) proposed that titles play two roles in predicting text content and text comprehension. One role is to 

guide the existing cognitive structure of the discourse construers, form the mental direction and construct the new cognitive 

structure. Therefore, the title has the first function of text guidance. Another role is to navigate the construers to initially form the 

basic cognitive framework related to text content and thought. The predictive functions of titles can stimulate the thinking 

schema of text construers in corresponding field, associative the cognition structure of text construers and form a new 

knowledge system. Therefore, the analytical points of The Global Distribution and Trajectory of Tidal Flats are started from the 

title and used to extract the cognitive schema related to text construers and to activate the relevant semantic domain in the 

brain. 

3.1 The dynamic analysis of the case Abstract 

To regard the title of The Global Distribution and Trajectory of Tidal Flats as the starting points of text coherence can help the 

text recipient to predict the content of the paper, initiate the text construal, extract the fundamental cognitive framework that 

generates the semantic domain and activate the related conceptual system associated with long term memory and working 

memory. 

According to the logic flow, the case Abstract can be divided into three semantic chunks. The first semantic chunk includes the 

first two sentences. Here is the detailed information: “Increasing human populations(R) around the global coastline have caused 

(T) extensive loss (t1), degradation (t2) and fragmentation of coastal ecosystems (t3), threatening (T) the delivery of important 

ecosystem services. As a result, alarming losses (T) of mangrove, coral reef, seagrass, kelp forest and coastal marsh ecosystems 

have occurred.” The hub-and-spoke R-T connection type and nested chain R-t connection type would be used to construe and 

generate the Abstract coherence. The initial cognitive referential point (R) is “increasing population”. Based the SVO syntactic 

structure, the first targeted point (T) is “have caused”, and the sequentially nest-chained three objects “loss(t1), degradation(t2), 

fragmentation(t3)”. With the linear propulsion of the Abstract text, the second targeted point (T) that shares the same level as 

“have caused” can be ascertained。Hence the local coherence of this sentence can be achieved with the visually initial referential 

point “increasing human population” and two peer target points “have caused” and “threatening”. The logic continuity between 

the first sentence and the second sentence is realized by the cohesive phrase “as a result”. First of all, the semantic coherence is 

internally echoed by the referential point“alarming losses”and “caused” “threatening” in the first sentence. Then the substitution 

of “coastal ecosystem” with its corresponding hyponym “mangrove, coral reef, seagrass” actualizes the latent semantic relevance 

between the first sentence and the second one. The dynamic cognitive activity of the sentences under the above semantic chunk 

can be shown in Figure.3. 

The second semantic chunk refers to the third sentence of the Abstract：“However, owing to the difficulty of mapping intertidal 

areas globally, the distribution and status of tidal flats—one of the most extensive coastal ecosystems—remain unknown”. Its 

cognitive referential point is the cohesive word “however” (R). The following prepositional phrase “owing to” can cognitively 

assist the viewers in determining the function of this part, and sequentially their attention will flow to the targeted concept (T): 

“distribution and status of tidal flats”, of which the semantic domain (D) can be framed as “tidal flats”. The CRP construal 

framework from Langacker, the cohesive devices, prepositional phrases, and apposition structure work together to place this 

semantic chunk as the transitional part in the whole Abstract. The second semantic chunk integrates the first and the third 

semantic chunk and thus enhances the global coherence of this Abstract.  

The third semantic chunk covers sentences four to eight：“Here we present an analysis …. We find that…. About 70% of the 

global extent of tidal flats is found in three continents…. For regions…—we estimate that …tidal flats were lost …. Extensive 

degradation… increased coastal erosion and sea-level rise signal a continuing negative trajectory …. Our … dataset delivers ….”. 

This coherence of this part can be construed and generated with hub-and-spoke R-T connection type and nested chain R-t 

connection type. The cognitive referential point is “here”, and the sequentially activated target concept is the second personal 

pronoun “we”. In this semantic chunk, various formal substitutions of the second personal pronoun have been implemented. For 

example, the second personal pronoun “we” is replaced with the second personal possessive pronoun “our”. Consequently, the 

four related target points “we present”, “we find”, “we estimate”, “our …delivers” can be chained, of which the second personal 

pronoun “we” plays the leading thematic function and cognitively generates the local coherence of the Abstract in this semantic 
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chunk. Within this framework, every target point (T) is nest-chained with a t. The dynamic cognitive referential activity is shown in 

Figure.4.  

 

Integrating the dynamic cognitive activity shown in Fig.3 and Fig.4 from RCRP, the text composers and recipients generate and 

construe the mental simulation of the first semantic chunk, extract the related background information to tidal flats, and insert 

the information to the text comprehension. The second semantic chunk uses the cohesive word “however” to put forward the 

research question, predict and construct the guiding connection to the third semantic chunk. With the cognitive reference point 

“here” and the sequential second personal pronouns “we” and “our”, the third semantic chunk contributes to integrating the 

psychological cognitive representation of the text recipients, namely the contributing achievements of the text composers.   

Overall, in this case Abstract, the synonymic substitution of the core words, the hyponymic and hypernymy substitution of the 

core 

words, the pronoun anaphora and cohesive words together realize bridging process between the nest-chained t and target 

concepts. After generating the cognitive schema, text construers can, based on their research need, decide which semantic part 

is worthwhile more attention. 

As shown in Fg.1, Fig.2, Fig.3, and Fig.4, if text composer or construer, while comprehending and generating the Abstract 

coherence of scientific paper, can mobilize different modal inputs like visual (text, video, pictures, table, figure, chart) and motor 

(drawing mind map) situational input, the cognitive load of the composers and construers can be reduced and the memory 

length and depth can be improved.   



The Dynamic Construal and Generation of Abstract Coherence with the Framework of Cognitive Reference Point, Target Concept Point and the 

Processing Mental Path 

Page | 8  

4. Conclusion  

 Integrating Langacker’s model of Cognitive Reference Point (CRP) and Wang Yin’s model of Remedied Cognitive Reference 

Point (RCRP), the cognitive comprehending framework of CTM is employed in this study to test, construe and generate the 

coherence of scientific texts. This study has demonstrated the efficacy of the CTM framework, consisting of cognitive reference 

point, target concept point and the processing mental path (CTM), to assist the dynamic construal and generation of local and 

global coherence in Abstracts of scientific papers. It establishes a psychological and cognitive referential framework for Abstract 

viewers, which enables viewers to efficiently construe and construct the local and global coherence of Abstracts in a more 

dynamic and situational way. With the guidance of the framework, scientific text composers and construers could efficiently 

extract the key information by reconnecting previously possessed information, and reconstructing the new information 

framework. However, the research results are tested only within limited number of Abstracts in scientific articles. In the future, 

the efficacy of CTM could be further verified with the assistance of psychological experiments and the corpus containing 

scientific texts.  
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Appendix 1 

Abstract transcript of the case study 

The global distribution and trajectory of tidal flats 

Increasing human populations around the global coastline have caused extensive loss, degradation and fragmentation of coastal 

ecosystems, threatening the delivery of important ecosystem services. As a result, alarming losses of mangrove, coral reef, 

seagrass, kelp forest and coastal marsh ecosystems have occurred1,2,3,4,5,6. However, owing to the difficulty of mapping 

intertidal areas globally, the distribution and status of tidal flats—one of the most extensive coastal ecosystems—remain 

unknown7. Here we present an analysis of over 700,000 satellite images that maps the global extent of and change in tidal flats 

over the course of 33 years (1984–2016). We find that tidal flats, defined as sand, rock or mud flats that undergo regular tidal 

inundation7, occupy at least 127,921 km2 (124,286–131,821 km2, 95% confidence interval). About 70% of the global extent of 

tidal flats is found in three continents (Asia (44% of total), North America (15.5% of total) and South America (11% of total)), with 

49.2% being concentrated in just eight countries (Indonesia, China, Australia, the United States, Canada, India, Brazil and 

Myanmar). For regions with sufficient data to develop a consistent multi-decadal time series—which included East Asia, the 

Middle East and North America—we estimate that 16.02% (15.62–16.47%, 95% confidence interval) of tidal flats were lost 

between 1984 and 2016. Extensive degradation from coastal development1, reduced sediment delivery from major rivers8,9, 

sinking of riverine deltas8,10, increased coastal erosion and sea-level rise11 signal a continuing negative trajectory for tidal flat 

ecosystems around the world. Our high-spatial-resolution dataset delivers global maps of tidal flats, which substantially 

advances our understanding of the distribution, trajectory and status of these poorly known coastal ecosystems. (272 words). 

 

 

 


