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Abstract: Jellyfish blooming has occurred around the globe recently and started approaching the coastal region that 

actively operates with fishing sectors, seaside activities, and tourism. There was undoubtedly commotion, casualties, 

and even fatalities brought on by jellyfish blooms. Implicitly, the overlap of jellyfish and human populations has 

terribly impacted the area's socioeconomics. There have been no methods or devices utilized to predict jellyfish blooms 

based on environmental cues or to employ digital mapping to manage biological risks in the coastal area and ensure 

the safety of the nearby marine communities. The integration of the spatial and temporal change in jellyfish 

distribution and water physicochemical water parameters, mediated by Geographic Information System (GIS) 

technologies, is the basis of the realization and structure of the MEDUSA-LINK maps. The general public, local 

marine communities, authorities, policy-makers, and even tourists are the target group to ensure the benefits of the 

MEDUSA-LINK maps. Following the Sustainable Development Goals (SDG) set forth by the United Nations, SDG 

14: "Life below water," SDG 3: Good health and well-being, and SDG 13: Climate action and Industrial Revolution 

4.0, Big Data in fulfilling predictive demands and maintenance, MEDUSA-LINK maps were brought out to shine 

and offer a way out.  
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1. INTRODUCTION 

Jellyfish blooming has occurred around the globe in recent decades and started approaching 

the coastal region that actively operates with fishing sectors, seaside activities, and tourism. Jellyfish 

abundance, blooming, or massive aggregation, for sure, brought along commotion, casualties, and even 

fatalities. Implicitly, the overlapped niches between jellyfish and the human population have 

disastrously impacted local socioeconomics. Factors of jellyfish aggregations are Eutrophication, 

overfishing, habitat modification for aquaculture, and climate change (Hashim et al., 2022; Purcell et 

al., 2012; Purcell et al., 2007; Richardson et al., 2009). In advance, human unconsciously promotes 

blooming by excessive seafood harvesting, removing jellyfish predators, allowing nutrient run-off from 
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agriculture, introducing alien species, and poor aquaculture conduct (Hashim et al., 2022; Purcell et al., 

2012). Currently, the jellyfish blooming incident piqued interest amongst researchers, 

environmentalists, and even authorities as their occurrence brought uproar, havoc, and tremendous 

impact on the region affected. Therefore, several jellyfish monitoring approaches are introduced to curb 

these issues before they worsen. 

Several approaches were taken to address the jellyfish blooming occurrences worldwide 

efficiently. Kennerley et al. (2021) reported the development of the jellyfish monitoring program 

throughout the United Kingdom and Ireland by mapping the habitat suitability for jellyfish in North 

Atlantic. Moreover, the stranding of jellyfish species observed on the shore over seasonal variability 

was also studied in Southeastern Pacific (Fierro et al., 2021). In northern Queensland, Unmanned Aerial 

Vehicles (UAVs) was used to monitor box jellyfish distribution, which caused death more than 60 death 

over the years (Rowley et al., 2020). Despite the strategies mentioned above, little research has been 

done to determine the species composition, abundance, and interactions of jellyfish with the marine 

environment. As a result, the knowledge of the harmful consequences of jellyfish on Southeast Asian 

countries is indefinite (Suriyan et al., 2019). Therefore, water quality mapping is proposed as a medium 

to solve the jellyfish blooming problem in Malaysia. 

There is a lack of water quality mapping, particularly in Malaysia. Water quality mapping is 

crucial to determining the source of contamination and whether it results from anthropogenic or 

natural sources. For further understanding, the latest water quality mapping is improvised by utilizing 

spatial and temporal analysis for each water parameter (Hashim et al., 2022; Kamaruddin et al., 2021; 

Kamaruddin et al., 2022; Kamaruddin et al., 2022). However, water quality mapping related to jellyfish 

species has never been reported so far using any applications to the best of the author's knowledge. 

This emphasizes the uniqueness of the suggested innovation approach. Implementing the jellyfish 

distribution along with the water parameter will alleviate the bottleneck issue in solving the jellyfish 

blooming problems and provide a predictive method for hindering unwanted jellyfish encounters. By 

combining those elements, MEDUSA-LINK maps were brought out to shine and provide a way out by 

giving early jellyfish bloom prediction for the sustainability of fisheries, coastal activities, and tourism 

consistent with the Sustainable Development Goals established by the United Nations, SDG 14: "Life 

below water," SDG 3: Good health and well-being, and SDG 13: Climate action and Industrial 

Revolution 4.0, Big Data in fulfilling predictive demands and maintenance. 

 

2. METHOD & MATERIAL 

The MEDUSA-LINK map was made after the current water quality map underwent a thorough 

revision and improvement using the most recent data, which included the spatiotemporal variation of 

jellyfish distribution, the spatiotemporal variation of physicochemical and water nutrient parameters, 

species dominance, and the species diversity index, all mediated by geospatial technology. Visually 

pleasing digital maps are created using Geographic Information System (GIS) software. By offering 

preventative measures based on environmental cues, MEDUSA-LINK effectively and efficiently 

reduces the likelihood that jellyfish accidentally encounter people in busy coastal areas. This software's 

tools employed spatial statistics for various analyses, including pattern analysis, shape analysis, surface 

modeling and prediction, spatial regression, statistical comparisons of spatial datasets, statistical 

modeling and prediction of spatial interaction, and more. Furthermore, MEDUSA-LINK also provided 

a database of jellyfish native to Malaysian Seas with specific codes and detailed information on jellyfish 

species based on Field Guide to the Jellyfish of Western Pacific (Centre for Marine and Coastal Studies, 

2012). 
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3. FINDINGS 

Authorities, socioeconomic participants in managing coastal tourism, the general public, and 

local maritime communities, particularly breadwinners in coastal activities, have access to and can use 

MEDUSA-LINK. MEDUSA-LINK also provides information regarding the spatiotemporal aggregation 

of jellyfish to forecast the presence and bloom in the coastal area based on environmental cues. 

MEDUSA-LINK is essential in assisting authorities in upholding the legislation or policy pertaining to 

managing coastal tourism. MEDUSA-LINK is also essential in formulating a strategy to equip local 

leaders better to deal with jellyfish seasons or blooms. MEDUSA-LINK must prepare preventative 

measures, including posting signs warning locals and visitors to stay out of the water during jellyfish 

blooming seasons. MEDUSA-LINK can currently only be accessible on paper. However, countless 

MEDUSA-LINK is presently being created digitally. When taken into consideration, MEDUSA-LINK 

can identify a jellyfish hotspot attack and help prevent accidents that could cause an uproar, casualties, 

or even fatalities due to unintentional jellyfish contacts.  

 

3.1 Product Objectives 

With the use of geospatial software, the spatiotemporal distribution of jellyfish, and the 

physicochemical characteristics of water, MEDUSA-LINK has been designed to address the problem 

statement. MEDUSA-ultimate LINK's goals are:  

a) To serve as tools or devices to provide predictive information of jellyfish bloom based on 

environmental cues or water quality parameters. 

b) To utilize digitized mapping in managing biological hazards in coastal tourism management and 

secure the safety of the local marine communities. 

 

3.2 Product Idea 

The integration of the spatial and temporal change in jellyfish distribution and water 

physicochemical water parameters, mediated by Geographic Information System (GIS) technologies, is 

the basis of the realization and structure of the MEDUSA-LINK maps. A MEDUSA-LINK product 

explains how jellyfish are distributed over space and time in response to environmental cues and the 

water quality along the shore of Pulau Langkawi. MEDUSA-LINK offers a large selection of print and 

digital maps at affordable prices. Our team is the only research and environmental organization that 

produces up-to-date water quality maps on the distribution of jellyfish species in Malaysia. Local 

governments, coastal tourist management, socioeconomic stakeholders, and local maritime 

communities all have different consumer wants that MEDUSA-LINK meets.   
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3.3 Product Diagram 

 
Figure 1. MEDUSA-LINK Maps Logo and Front Page.  

 
Figure 2. MEDUSA-LINK Maps For Dissolved Oxygen (mg/L) and Jellyfish Distribution of Pantai Kok, Pulau 

Langkawi, Kedah 
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Figure 3. Pop-Up Screen (After Clicking Button) Provide Information About Jellyfish Residing in the Area 

 

4. DISCUSSION 

The implementation of MEDUSA-LINK maps in Malaysia can pertain to the sustainability of 

the fisheries, coastal activities, and tourism, especially in the coastal-dependent region. MEDUSA-LINK 

maps could hinder or minimize the disastrous impact of jellyfish blooming through early prediction 

based on environmental cues. Therefore, the effects of jellyfish blooming on coastal fisheries and 

tourism activities will be appropriately discussed. First, jellyfish blooming could negatively impact the 

fisheries by reducing the catches, thus lowering the socioeconomic incomes of coastal-dependent areas 

(Condon et al., 2013). Due to a rise in the number, jellyfish could directly affect fish larvae through 

predation and indirectly affect fish larvae by feeding on zooplankton and ichthyoplankton, thus, acting 

as both predators and potential competitors of fish (Purcell et al., 2007). For instance, the social-

ecological model was developed to account for the consequences of variations in Pelagia noctiluca 

abundance on local fisheries. The outcomes of the various scenarios demonstrate that P. noctiluca has a 

minimal effect on Catalonia's small pelagic fisheries (Tomlinson et al., 2018). In short, jellyfish blooming 

could severely impact fisheries by reducing the fish larvae through predation and competition. 

Furthermore, jellyfish blooming also could reduce socioeconomic through disrupting coastal 

activities and tourism. Coastal activities and tourism are entirely dependent on each other. An 

unwanted encounter with harmful jellyfish could present commotion, casualties, and even fatalities 

(Centre for Marine and Coastal Studies, 2019). Based on the fact cases in Pulau Langkawi, Kedah, since 

the bulk of seawater activity happens during the day, the peak time for jellyfish stings was between 



APS Proceedings Volume 1 

259 

12:00 and 6:59 pm. Activities including swimming, entering, and standing in the water were linked to 

a higher risk of stings (Mohd Suan et al., 2016; Mubarak et al., 2021). A sixth-grader who was stung by 

a jellyfish while swimming in Teluk Bahang fell into a three-day coma. After experiencing agony for 

more than a week, Ahmad Azfar Hakim, 12, was hospitalized at the Seberang Jaya Hospital on 

Thursday. He fell into a coma on Friday, grabbing the public's attention (Centre for Marine and Coastal 

Studies, 2019; The Star, 2017). To summarize, this compilation of jellyfish envenomation cases called 

out for action: jellyfish monitoring.  

 Although jellyfish monitoring has been conducted globally, no adequate and efficient 

strategies have been adequately drafted and carried out, especially in Malaysia, to prevent another 

horrendous incident from happening again due to jellyfish blooming. Therefore, the MEDUSA-LINK 

map is a brilliant approach to alleviate the jellyfish blooming problem by combining the information 

regarding the spatiotemporal variation of jellyfish and environmental cues, such as water quality 

parameters, mediated by Geographic Information System (GIS), to present ideally digitized maps for 

early prediction of jellyfish blooming. Hence, only by MEDUSA-LINK maps, early prediction of 

blooming could save lives, avoid casualties, and reduce commotion in the near future. 

 

5. CONCLUSION 

MEDUSA-LINK is consistent with the Sustainable Development Goals established by the United 

Nations, SDG 14: "Life below water," SDG 3: Good health and well-being, and SDG 13: Climate action 

and Industrial Revolution 4.0, Big Data in fulfilling predictive demands and maintenance.  
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