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Abstract: Emergency logistics is an important support for responding to emergencies, ensuring social stability, and ensuring the safety of peo-

ple’s lives and property. However, in reality, emergency logistics often faces challenges such as information asymmetry, non-standard man-

agement, low process transparency, and poor accountability. Therefore, utilizing emerging technologies such as blockchain to optimize and 

upgrade emergency logistics has important practical significance and application value. This article briefly analyzes the relationship between 

blockchain technology and emergency logistics, and conducts in-depth exploration of the significance of optimizing emergency logistics based 

on blockchain technology, then proposes an emergency logistics optimization strategy based on blockchain technology for reference.
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Introduction
In the context of globalization and informatization, human society is increasingly becoming a closely connected community. However, 

this high degree of correlation also brings risks and challenges, as the frequent occurrence of emergencies and natural disasters highlights the 

importance of emergency logistics. Traditional emergency logistics systems often appear inadequate in the face of complex and ever-changing 

external environments, making it difficult to effectively respond to the challenges brought by emergencies. Therefore, it’s urgent to explore 

new technological means to optimize the emergency logistics system and improve the speed and efficiency of emergency response.

1. The connection between blockchain technology and emergency logistics
There is a close and profound connection between blockchain technology and emergency logistics. Emergency logistics, as a key link 

in responding to emergencies, requires efficient, transparent, and accountable information processing mechanisms. Blockchain technology, 

with its characteristics of decentralization, immutability of data, and high security, provides ideal technical support for emergency logistics. 

Through blockchain technology, emergency logistics can achieve real-time sharing and collaboration of information, ensuring transparency 

and traceability of the logistics process. At the same time, blockchain can enhance the accountability of emergency logistics, effectively re-

duce information distortion and misleading, and improve the speed and accuracy of emergency response. In addition, the integration and ap-

plication of blockchain technology with technologies such as the Internet of Things and big data will further enhance the intelligence level of 

emergency logistics, optimize resource allocation, and improve overall efficiency. Therefore, in-depth research and application of blockchain 

technology is of great significance for improving the efficiency of emergency logistics and the ability to respond to emergencies.

2. The significance of optimizing emergency logistics based on blockchain technology
2.1 Enhancing the transparency and traceability of emergency logistics

When dealing with emergencies, all related departments need to stay up-to-date with the latest logistics information in order to make 

timely and accurate decisions. Traditional emergency logistics systems often suffer from information silos and asymmetry, leading to low 

decision-making efficiency and even the possibility of misjudgment and errors. And blockchain technology achieves real-time sharing and 

verification of logistics information by building a distributed and decentralized ledger. All related departments involved can view and verify 

the authenticity and completeness of logistics information in real-time, thereby eliminating information silos and asymmetry. In addition, 

characteristic of immutability also exists in the blockchain technology. Once information is recorded on the blockchain, it cannot be easily 

tampered with or deleted, thus ensuring the traceability of logistics information. This improvement in transparency and traceability is a good 

help to reduce information asymmetry and misjudgment in emergency logistics, improve decision-making efficiency and accuracy.

2.2 Enhancing the synergy and efficiency of emergency logistics
In the traditional emergency logistics system, there are problems of poor communication and collaboration among departments and links, 
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resulting in wasted resources and excessively low efficiency. Blockchain technology promotes collaboration among departments and links 

by building a decentralized information sharing and collaboration platform. Through smart contracts and automated execution mechanisms, 

blockchain technology can achieve automatic allocation of logistics tasks and resource allocation, reducing human intervention and errors, 

and enabling all parties to understand the logistics status and resource situation in real-time, thereby making more reasonable decisions and 

arrangements.

2.3 Ensuring the safety and reliability of emergency logistics
Blockchain technology, with its characteristic of highly security, provides powerful guarantee for the security and reliability of emergen-

cy logistics. Through encryption algorithms and distributed storage mechanisms, blockchain technology ensures the security and privacy of 

data. Meanwhile, the decentralized nature of blockchain technology also avoids the risks of single point of failure and data tampering, enhanc-

ing the integrity and credibility of data. In addition, blockchain technology can also achieve real-time verification and supervision of logistics 

information, ensuring the compliance and legality of the logistics process, and reducing security risks and losses in emergency logistics.

2.4 Promoting innovation and development of emergency logistics
As an emerging information technology, there is enormous potential in the application and development of blockchain technology. Opti-

mizing emergency logistics based on blockchain technology can not only solve problems in the existing system, but also promote innovation 

and development of emergency logistics. By introducing blockchain technology, more efficient, intelligent, and sustainable emergency logis-

tics models can be explored to improve the efficiency and level of emergency response. At the same time, blockchain technology can also be 

combined with other advanced technologies, such as the Internet of Things and big data, to jointly promote the intelligent and digital transfor-

mation of emergency logistics, enhancing China’s competitiveness and influence in the global emergency logistics field.

3. Emergency logistics optimization strategy based on blockchain technology
3.1 Building an emergency logistics information platform

Building an emergency logistics information platform based on blockchain technology is a key step in optimizing emergency logistics. 

This platform can integrate resources from all departments, achieve real-time information sharing and collaborative operations. Through the 

decentralized characteristic of blockchain, the information platform can break down information silos and ensure the authenticity and integrity 

of information. Meanwhile, by utilizing smart contract technology, the platform can automatically execute logistics tasks and improve the 

speed and accuracy of emergency response. In addition, the information platform can also provide data analysis functions to help decision-

makers quickly understand the logistics situation and formulate scientific emergency strategies. Taking the COVID-19 as an example, Gansu 

Province quickly integrated medical resources and realized the rapid deployment and distribution of epidemic prevention materials with the 

help of the blockchain emergency logistics information platform. At the same time, the platform provides transparent and traceable logistics 

records, ensuring the true flow and usage of rescue materials, and providing strong support for the fight against the epidemic. Not only has it 

improved the collaboration and efficiency of emergency logistics, but it also demonstrates the enormous potential of blockchain technology in 

real life.

3.2 Realizing transparency and traceability
Blockchain technology possesses the characteristic of data immutability, which can ensure the transparency and traceability of emer-

gency logistics processes. By recording logistics information on the blockchain, the source, destination, and status of materials can be tracked 

in real-time, effectively preventing information from being tampered with or forged. It can not only help to improve the transparency of the 

logistics process, but also provide evidence support for post accountability. In addition, transparent logistics processes can enhance trust 

among all related departments, promote collaborative cooperation, and improve the overall efficiency of emergency logistics. In reality, such 

as during a sudden natural disaster, an emergency logistics system based on blockchain can record and publicly disclose the flow and usage of 

rescue materials in real time, enabling all sectors of society to understand the rescue progress, enhancing public trust, improving the efficiency 

of emergency response, and further providing strong support for post disaster assessment and feedback.

3.3 Strengthening security measures
In emergency logistics, the safety and reliability of materials are crucial. Blockchain technology can ensure the security and privacy of 

logistics information through encryption algorithms and distributed storage mechanisms. Meanwhile, through smart contracts and permission 

control mechanisms, access and modification permissions to logistics information can be restricted to prevent malicious attacks and illegal 

operations. In addition, blockchain technology can also be combined with other security technologies, such as the Internet of Things, biomet-

ric technology, etc., to jointly build a multi-level security guarantee system, ensuring the smooth operation of emergency logistics. Taking 

a sudden public health incident as an example, the blockchain based emergency logistics system ensures the safe transportation and timely 
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delivery of rescue materials by strengthening security measures. It not only improves the efficiency and accuracy of emergency response, but 

also provides strong guarantees for safeguarding people’s life safety and physical health. Therefore, emergency logistics optimization based 

on blockchain technology has broad application prospects in strengthening security guarantees.

3.4 Promoting the intelligent and automated development
Blockchain technology can be combined with technologies such as artificial intelligence and the Internet of Things to promote the intelli-

gent and automated development of emergency logistics. By introducing intelligent algorithms and machine learning technologies, intelligent 

analysis and prediction of logistics data can be achieved, helping decision-makers formulate more accurate emergency strategies. Meanwhile, 

utilizing IoT technology can achieve intelligent perception and monitoring of materials, improving the automation level of logistics processes. 

The development trend of intelligence and automation will further improve the efficiency and accuracy of emergency logistics, providing 

more powerful support for responding to emergencies.

4. Conclusion
In summary, it’s significantly important to optimize emergency logistics based on blockchain technology. By a series of optimization 

strategies such as improving transparency and traceability, enhancing collaboration and efficiency, ensuring safety and reliability, and pro-

moting innovation and development, relevant departments can build a more efficient, intelligent, and reliable emergency logistics system, 

providing strong support and guarantee for responding to emergencies. In the future, with the continuous development and improvement of 

blockchain technology, it is believed that its application in emergency logistics will be more extensive and in-depth, bringing more welfare 

and progress to human society.
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