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Abstract; [ Objective | The specific implementation of blockchain technology in water conservancy project faces many difficulties,

while the potential obstacles continue to widen the gaps in the aspect of the implementation, and then assessing the obstacles to
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the implementation of blockchain technology in water conservancy project is particularly important for narrowing the gaps.
[ Methods ] Firstly, the factors of the obstacles to the implementation of blockchain technology in water conservancy project are
identified based on the literature study, expert interviews and the theoretical framework of technology-organization-environment.
Secondly, the hierarchical structure of the obstacles to the implementation of blockchain technology is analyzed with the fuzzy
interpretative structure model modeling method. Finally, the method of the interval type 2 fuzzy AHP is used to rank the weight of
each obstacle factor. [ Results ] The results show that the obstacle factors EB7 and OB2 are at the bottom of the structural model
and the obstacles with the largest weight are EB1, TB2, TB1 and EB2. [ Conclusion]The lack of special policy support and the
lack of willingness to adopt new techniques are the most fundamental obstacles, while the trust, cooperation and game among
benefit-related parties, the expansion challenges of water conservancy data, the security risks of water conservancy data and the
uniqueness of water conservancy project are the important factors to constitute the obstacles. The adopted quantitative analysis
method provides a new insight for analyzing the obstacle factors. The study findings can provide a technology-organization-
environment theoretical framework-based reliable solution for overcoming the obstacles to implement the blockchain technology to
water conservancy project, so as to promote the development and application of blockchain technology in water conservancy
project and provide the relevant decision support for the managers concerned.

Keywords: water conservancy project; obstacle factors; blockchain technology; technology-organization-environment theoretical

framework ; fuzzy interpretative structure model; interval type 2 fuzzy AHP; informatization of water conservancy; intelligent
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Table 1  The initial obstacle factor set for the implementation of blockchain technology in water conservancy projects
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Table 2 Division of final obstacles to the implementation of blockchain technology in hydraulic engineering
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Fig. 1 Hierarchical structure relationship model of obstacle factors of blockchain technology in hydraulic engineering

£ 3 Type-2 #EH#JL{TEHE

Table 3 Type-2 fuzzy geometric mean

B A Type-2 KM 4R TR Type-2 B LAl F-35{E
TBI (1.403, 1.745, 1.745, 2.091; 1, 1), (1.571, 1.745, 1.745, 2.115; 0.9, 0.9)
(1.414, 1.732, 1.732, 2.000; TB2 (2.491, 3.160, 3.160, 3.776; 1, 1), (2.834, 3.160, 3.160, 3.840; 0.9, 0.9)
T 1, 1), (1.581, 1.732, 1.732, TB3 (0.600, 0.641, 0.641, 0.707; 1, 1), (0.622, 0.641, 0.641, 0.670; 0.9, 0.9)
2.121; 0.9, 0.9) TB4 (0.660, 0.800, 0.800, 1.000; 1, 1), (0.655, 0.800, 0.800, 0.936; 0.9, 0.9)
TB5 (0.305, 0.373, 0.373, 0.500; 1, 1), (0.286, 0.373, 0.373, 0.426; 0.9, 0.9)
0B1 (1.080, 1.316, 0.316, 0.565; 1, 1), (1.193, 1.316, 1.316, 1.528; 0.9, 0.9)
(0.500, 0.574, 0.574, 0.707; OB2 (1.682, 1.963, 1.963, 2.340; 1, 1), (1.703, 1.963, 1.963, 2.138; 0.9, 0.9)
0 1, 1), (0.469, 0.574, 0.574,
0.632; 0.9, 0.9) OB3 (1.080, 1.316, 1.316, 1.565; 1, 1), (1.193, 1.316, 1.316, 1.528; 0.9, 0.9)
OB4 (0.429, 0.507, 0.507, 0.600; 1, 1), (0.172, 0.507, 0.507, 0.587; 0.9, 0.9)
(1.189, 1.316, 1.316, 1.414; EB1 (2.000, 2.466, 2.466, 2.884; 1, 1), (2.241, 2.466, 2.466, 2.914; 0.9, 0.9)
EI 1, 1), (1.257, 1.316, 1.316, EB2 (0.794, 0.997, 0.997, 1.260; 1, 1), (0.819, 0.997, 0.997, 1.216; 0.9, 0.9)
1.456; 0.9, 0.9) EB3 (0.349, 0.404, 0.404, 0.500; 1, 1), (0.341, 0.404, 0.404, 0.445; 0.9, 0.9)
EB4 (1.080, 1.316, 1.316, 1.565; 1, 1), (1.193, 1.316, 1.316, 1.528; 0.9, 0.9)
(0.707, 0.758, 0.758, 0.841; EB5 (0.908, 1.000, 1.000, 1.107; 1, 1), (0.949, 1.000, 1.000, 1.049; 0.9, 0.9)
EN 1, 1), (0.685, 0.758, 0.758,
0.795; 0.9. 0.9) EB6 (0.841, 0.997, 0.997, 1.189; 1, 1), (0.861, 0.997, 0.997, 1.158; 0.9, 0.9)
EB7 (1.414, 1.695, 1.695, 2.060; 1, 1), (1.453, 1.695, 1.695, 1.865; 0.9, 0.9)
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x4 IT2FNE, FHMLF/NE
Table 4 IT2F weights, local and global weights

G Type-2 BUlIRLE | RENE | SRNE
T
T (0.371, 0.395, 0.395, 0.403; 1, 1), (0.396, 0.395, 0.395, 0.424; 0.9, 0.9) 0.397 —
0 (0.131, 0.131, 0.131, 0.142; 1, 1), (0.117, 0.131, 0.131, 0.126; 0.9, 0.9) 0. 130 —
El (0.312, 0.300, 0.300, 0.285; 1, 1), (0.315, 0.300, 0.300, 0.391; 0.9, 0.9) 0.301 —
EN (0.186, 0.173, 0.173, 0.169; 1, 1), (0.172, 0.173, 0.173, 0.159; 0.9, 0.9) 0.172 —
Asto T
TBI1 (0.257, 0.260, 0.260, 0.259; 1, 1), (0.263, 0.260, 0.260, 0.265; 0.9, 0.9) 0. 260 0. 103
TB2 (0.456, 0.470, 0.470, 0.468; 1, 1), (0.475, 0.470, 0.470, 0.481; 0.9, 0.9) 0. 470 0.187
TB3 (0.110, 0.095, 0.095, 0.088; 1, 1), (0.104, 0.095, 0.095, 0.084; 0.9, 0.9) 0. 096 0. 038
TB4 (0.121, 0.119, 0.119, 0.124; 1, 1), (0.048, 0.055, 0.055, 0.053; 0.9, 0.9) 0.118 0. 047
TB5 (0.056, 0.055, 0.055, 0.062; 1, 1), (0.048, 0.055, 0.055, 0.053; 0.9, 0.9) 0. 055 0.022
Asto O
OB1 (0.253, 0.258, 0.258, 0.258; 1, 1), (0.262, 0.258, 0.258, 0.264; 0.9, 0.9) 0.259 0. 034
0B2 (0.394, 0.385, 0.385, 0.385; 1, 1), (0.373, 0.385, 0.385, 0.370; 0.9, 0.9) 0.382 0. 050
0OB3 (0.253, 0.258, 0.258, 0.258; 1, 1), (0.262, 0.258, 0.258, 0.264; 0.9, 0.9) 0.259 0.034
OB4 (0. 101, 0.099, 0.099, 0.099; 1, 1), (0.103, 0.099, 0.099, 0.102; 0.9, 0.9) 0. 100 0.013
As to E1
EB1 (0.636, 0.638, 0.638, 0.621; 1, 1), (0.659, 0.638, 0.638, 0.637; 0.9, 0.9) 0. 639 0.192
EB2 (0.253, 0.258, 0.258, 0.271; 1, 1), (0.241, 0.258, 0.258, 0.266; 0.9, 0.9) 0.257 0.077
EB3 (0.111, 0.105, 0.105, 0.108; 1, 1), (0.100, 0.105, 0.105, 0.097; 0.9, 0.9) 0. 104 0. 031
As to EN
EB4 (0.255, 0.263, 0.263, 0.264; 1, 1), (0.268, 0.263, 0.263, 0.273; 0.9, 0.9) 0.264 0. 045
EBS (0.214, 0.200, 0.200, 0.187; 1, 1), (0.213, 0.200, 0.200, 0.187; 0.9, 0.9) 0.200 0. 034
EB6 (0.198, 0.199, 0.199, 0.201; 1, 1), (0.193, 0.199, 0.199, 0.207; 0.9, 0.9) 0.199 0. 034
EB7 (0.333, 0.338, 0.338, 0.348; 1, 1), (0.326, 0.338, 0.338, 0.333; 0.9, 0.9) 0.336 0. 058
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Fig.2 Four dimensions of barriers
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