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Abstract.The current conventional water conservancy project sustainability evaluation
model mainly uses principal component analysis to select suitable evaluation indicators,
which leads to poor evaluation due to the lack of analysis of the relevance of evaluation
indicators. In this regard, a sustainable development rating model for hydraulic
Engineering projects based on association rules and big data is proposed. The rating
index system is built in a hierarchical way, and association rules are constructed by
mining frequent item sets, and the importance of evaluation indexes is analyzed using
association rules, and different weight values are assigned to the indexes. The evaluation
of sustainable development of hydraulic Engineering projects is realized by calculating
the comprehensive rating index. In the experiments, the proposed model was verified for
evaluation accuracy. The experimental results show that the sustainable development
evaluation model constructed by the proposed method has a small error value of the
evaluation index of the model and has a high evaluation accuracy.
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1. Introduction

The evaluation of the sustainability of hydraulic Engineering projects can not only provide a
positive reference for the construction of the same type of hydraulic Engineering projects, but
can also accurately predict the actual level of development of the current hydraulic
Engineering projects, so that the shortcomings in the management and operation of hydraulic
Engineering projects can be identified and optimized and improved, thus continuously
improving the actual effectiveness of hydraulic Engineering projects [1]. At the same time, the
water conservancy project long-term development evaluation results can also provide reliable
information for decision makers to help them make further decisions on the development of
hydraulic Engineering projects, not only to improve the level of project investment decisions,
but also to help the decision-making department to continuously optimize the decision
conclusions and improve the reliability of the decision results.However, due to the lack of
reasonable analysis and discussion of evaluation indicators in the process, each evaluation
indicator has the same degree of importance to the final evaluation result, thus affecting the
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final evaluation effect [2-3]. In this regard, this paper analyzes the importance of evaluation
indexes by constructing association rules, so as to give different weight values to each index
and achieve accurate evaluation.

2. Hydraulic engineering sustainable development evaluation index
system construction

Based on the analysis of the above principles of evaluation indexes, the long-term
development rating index system of hydraulic Engineering projects is shown in Table 1, which
includes three levels of indicators, namely, total evaluation index, main evaluation index and
group evaluation index.

Table 1. Evaluation system for sustainable development of hydraulic projects

. . . Indicator . .
Tier 1 Indicators Secondary Indicators Tertiary Indicators
Number
Al Water supply penetration rate
Water Security
A2 Popularity of piped water
B1 Popularity — of  water  self-
governance management
Water  management B2 Rate of water projects meeting
security standards
B3 Project completion rate
C1 Effective irrigation rate
W C2 Drainage water utilization rate
; ater resources
Sustainable security 3 Guarantee rate of water supply
development level Sources
of  water c Rate of unified water resources
engineering management
Total Pollutant Discharge Control
D1
Rate
D2 Soail erosion control rate
Water Environmental D3 Water supply water  quality
Protection standard rate
Water science and Degree of water
i El . Lo
education informationization
development - Contribution rate  of  water
resources science and technology
3 Professional and technical

personnel allocation ratio




3. Analysis of the importance of sustainability evaluation indexes of
hydraulic Engineering projects based on association rules

Association rules can analyze the correlation between different things. After constructing the
evaluation index system for development of hydraulic Engineering projects, this paper uses
association rules to analyze the importance of the constructed evaluation indexes in order to
improve the evaluation accuracy and to determine the weight of the indexes to achieve
objective evaluation. [4-9]. The first step is to mine the frequent items set to construct the
association rules for the evaluation indexes of long-term development of hydraulic
Engineering projects.

First of all, the set of frequent items of water resources engineering sustainability evaluation
index is mined, for which the minimum support degree and the minimum confidence degree
are calculated, and the specific formula is shown formula (1-2).

min

Supper(A,B) . = 'DA—D‘EBl =P(AEB) (1)

Confinence(A, B) = % =P(B|A) 2)

A

Where, Supper (A, B)

tuples in which both evaluation indicator A and evaluation indicator B appear, D represents
the total number of tuples in the set of evaluation indicators, which can be used to characterize
the representativeness and importance of the association rules. Confinence(A, B),.;,, D,

represents the number of tuples containing only Evaluation Indicator A.

min Tepresents the minimum support, D, represents the number of

min

4. Water conservancy project long-term development evaluation
model construction

By combining the hierarchical analysis method and the construction principles of long-term
development indicators, the evaluation indicator system is constructed by selecting suitable
evaluation indicators and completing the importance analysis of the evaluation indicators, and
then combining the evaluation indicators. On the basis of this paper, the weights of each
evaluation indicator are assigned by combining the association rules, and the results of the
evaluation indicator weights obtained are shown in Table 2.

Table 2. Table of evaluation index weights

- Weight . . Weight
Secondary indicators g . Tertiary Indicators g .
allocation value allocation value
Tap water penetration rate 0.3
Water Security 0.24 Drinking water quality standard rate 0.3

Flood control and drainage project 0.4




standardization rate
Popularization rate of water self-

0.46
governance management
Water management .
. 0.16 Standard rate  of  hydraulic
security . . - 0.26
Engineering projects
Project completion rate 0.28
Effective irrigation rate 0.3
Drainage water utilization rate 0.25
Water resources Guarantee rate of water supply 0.25
security sources
Rate of unified water resources 024
management '
Total pollution discharge control 021
Water environment rate .
. 0.20 Soil erosion control rate 0.26
protection .
Water supply source water quality
o 0.28
standardization rate
Degree of water informatization 0.46
Water science and Contribution rate of water resources 0.2
education 0.15 science and technology '
development Professional and technical staffing 04

ratio

According to the above evaluation index weight values, the evaluation index of long-term
development of hydraulic Engineering projects is calculated, and the specific calculation
formula is shown formula (3).

n n mk
N :é.aka :é.aké.bkixki 3)
=1 =1 =t

N represents the development level evaluation indicator, N, represents the evaluation
indicator when the evaluation indicator is K, N represents the total number of evaluation
indicator elements, @, represents the weight value of the second level evaluation indicator

and the third level evaluation indicator, b,; represents the weight value of the third level

evaluation indicator under the second level evaluation indicator, X,;, represents the

evaluation indicator of the third level evaluation indicator under the second level evaluation
indicator, M represents the number of the third level evaluation indicator under the second
level evaluation indicator. The number of evaluation indicatores under the second level
evaluation indicatores. The evaluation indicatores of the five second-level indicators are
calculated according to the above formula, and then the comprehensive evaluation indicator is
weighted as shown formula (4).
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N,,N,,N;, N,, N, represents the evaluation indices for each of the five different secondary

evaluation indicators, and N, represents the overall evaluation indicator. In order to

accurately evaluate the sustainability of water resources projects, in addition to calculating the
overall evaluation indicator, this paper also sets different evaluation criteria for the
development stages of water resources projects. In this paper, the evaluation results are
divided into five levels from the initial financing stage to the final completion stage according
to the overall evaluation indicator, as shown in Table 3.

Table 3. Classification criteria for the evaluation level of long-term development of hydraulic
Engineering projects

Water Resources Engineering Development Grade  Comprehensive evaluation index

Financing stage <0.25
Initial stage 0.2-0.40
Development Stage 0.40-0.65
Mature stage 0.65-0.80
Realization Stage >0.80

By substituting the calculated comprehensive evaluation indicator for the level of development
of hydraulic Engineering projects into the above classification criteria, the different
comprehensive evaluation indices are matched with the evaluation levels to obtain the
development stage of the long-term development level of the water conservancy project under
study, thus completing the evaluation of the level of development of hydraulic Engineering
projects.

5. Experiment and analysis

5.1. Experimental preparation

In order to prove that the water resources engineering sustainability evaluation model based on
association rules and big data proposed in this paper is better than the conventional water
resources engineering sustainability evaluation model in terms of practical evaluation effect,
after the theoretical part of the design is completed, an experimental part is constructed to test
the practical evaluation effect of this model. In order to ensure the effectiveness of the
experiment, two conventional water resources engineering sustainability evaluation models
were selected for comparison, namely, the fuzzy evaluation model and the principal
component analysis based model.

The experimental object is a water conservancy project in a certain area, and the technical
parameters of different items under the water conservancy project are retrieved as the original
data set for this experiment. The main component of the hydraulic project is the diversion type



adjustable hydropower station. The main generating units of the hydropower station are the
turbine and generator, and the specific technical parameters of the two units are shown in
Table 4.

Table 4. Technical parameters of hydropower units

Water turbines Generators

Model HL 190-LJ-142 Model SF17.5-10-200
Quantity 2 Quantity 2

Rated output power 18.23MW Rated capacity 17.5MW
Rated flow rate 17.25m3 /s Rated voltage 10.12KV
Rated speed 600r/min Rated speed 600r/min

5.2. Analysis of test results

The comparison standard selected for this experiment is the evaluation accuracy of different
models for the long-term development level of hydraulic Engineering projects, and the
specific measurement index is the error value of the evaluation index obtained by different
rating models, the lower the value represents the higher the evaluation accuracy of the model,
the specific experimental results as Figure 1.
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Figure 1. Evaluation index error comparison results

As shown in Figure 1, the above experimental results show that the evaluation accuracy of
different evaluation models differs when evaluating sustainability for different water
conservancy project data. It is obvious from the numerical comparison that the evaluation
index error value of the proposed association rule-based and big data-based long-term
development rating model for hydraulic Engineering projects is significantly lower than that
of the two conventional methods, with the lowest evaluation error value not exceeding 0.3%.
In contrast, the evaluation model composed of two conventional methods is significantly less
accurate in evaluating the long-term development level of hydraulic Engineering projects,



with the lowest error value above 0.8%, which proves that the evaluation model proposed in
this paper is more advantageous in terms of evaluation accuracy.

6. Conclusion

In this paper, a new long-term development rating model for hydraulic Engineering
projects is proposed by combining association rule theory and big data technology to
address the problem of poor diagnostic accuracy of conventional fault diagnosis
models for building lightning protection systems. The evaluation index system is
constructed by analyzing the construction principles of sustainability indicators and
the specific evaluation requirements. On this basis, the importance of the evaluation
indicators is analyzed using association rules, and the weights of the evaluation
indicators are set. The evaluation model proposed in this paper has been proved to
have higher rating accuracy and can be applied in the actual water conservancy
project evaluation research work.
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