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Abstract: [Background] The effect of soil and water conservation of production and construction
projects in flood detention area directly affects the effect of flood control system. The traditional
evaluation of soil and water conservation effectiveness is faced with problems such as non-linear
correlation between indicators and unreasonable weight distribution. The error rate of the combined
method of DEMATEL and ANP in complex system evaluation is lower than that of the traditional
model. The comprehensive evaluation of soil and water conservation benefits of production and

construction projects is carried out, and the key influencing factors and their weights are identified,
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which can effectively improve the scientific and practical nature of soil and water conservation
decision-making and programming. [Methods] Taking the project of Hudong flood detention area in
Shandong province as the research object, the DEMATEL method was used to determine the influence
relationship between the index factors, and the ANP method was used to determine the comprehensive
weight of the evaluation index. Based on the evaluation of soil and water conservation effect of fuzzy
comprehensive evaluation, a network analysis structure including 6 criterion layers and 16 index layers
is established, and the evaluation index system of soil and water conservation benefit of production and
construction projects is constructed. [Results] 1) The soil and water loss intensity grade (c;), soil loss
control ratio (¢,) and soil and water loss conservation ratio (c¢;) have high centrality, which are 2.262 0,
2.276 and 2.455 respectively, which directly affect the overall evaluation results. 2) The ANP weights
of the number of occurrences of serious hazard events (%,), the number of disorderly abandoned or
downhill slag (w,) and the number of temporary measures implemented untimely and inadequately (m5)
are 0.168, 0.141, and 0.123, which should be given priority as the core basis for decision-making. 3) Waste
residue protection ratio (w;), vegetation coverage ratio (m,), forest and grass vegetation restoration ratio
(ms) are important indicators to connect the top and bottom factors, and have the function of connecting
the preceding and the following in the system. 4) The comprehensive evaluation indices of soil and
water conservation effectiveness for the Hudong Flood Detention Area Project in Shandong province
from 2019 to 2022 were 0.749, 0.576, 0.823, and 0.712, respectively, with the effectiveness rated as
good, moderate, excellent, and good, indicating an overall favorable performance.[Conclusion] The
soil and water conservation measures implemented during the construction of the Hudong Flood
Detention Area Project in Shandong province have demonstrated commendable performance, yielding
The DEMATEL-ANP integrated evaluation

methodology proves effective in assessing such production-construction projects, as it not only

significant ecological and hydrological benefits.

elucidates the interdependent relationships among evaluation indicators but also substantially mitigates
the subjective biases inherent in conventional analytic network process applications within decision-
making frameworks. The research results can provide reference for the evaluation of soil and water
conservation effect of the same type of production and construction projects.

Keywords: effect evaluation of soil and water conservation; flood detention basin; decision-making

trial and evaluation laboratory; analytic network process; production and construction projects
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Tab. 2 Soil and water conservation effect evaluation indicator system and grading standards

Hbr)z e
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o $5 bR ST » JR1E
Target Criterion ) FE 45 BE X Indicator definition I B rh %= Wz .
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= TEEIE S g o , N
, (3 + M I AR/AE b Hh S TR ) x100% (Disturbed 1~ L1~ 12~ e
#zh3E  Disturbed land . =<1 =13
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] 2 1) ratio d,/%
Disturbed 7 AHLZNHBH) 1B M T AR A RS E) 1000 mBAE,
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0 1 2,3 4,5 >5 o
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BRI A
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Number of PA b, FE1E 14b 1 14t Unimplemented area of surface soil EE
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. . . = <80
and water B#£P"  protection ratio protected by implemented measures within the <95 <90 <85 Quantitative
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engineering stacking waste slag and temporary stockpiled soil
and il @J il ﬁﬁkmﬁi i&'
. N =
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P T o L L MO, 7 1A 14 3
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43K 2 Continued to Tab. 2
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ms/% for soil and water loss control of the project
—RfE S o . .
Yt Xof Je) S B 5 BBt 3¢5 i — o R P AR MR B M 2
§ \
IR R A2 B, 74 1Y 17X Number of occurrences .
Number of JE HE
that cause certain damage or impact to the local 0 1,2 34 5,6 >6 L
occurrences of Quantitative
. environment or facilities, record one location per
KL %SG general hazard
. presence
# Soil and events /;
water loss ™ ELJEE FOF A R S 1 SR V4 S 81 SR S U T 3¢k 7 K 45 2k Bl
hazard H R EL TR AE B R AR SR A [ R AR OB, AR 1R 1R
Number of Number of incidents involving unreported status or , ) , - JE B
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W AR GG I, AT TR e E SR A IR BRI 22 P B e AR AR, YN S ZON R M E e R A, W

M M % . Notes: / indicates that the item is not applicable. This article defines the number of occurrences of serious hazard events (4,) as a two-
pp

level indicator: if no serious incident occurs, the evaluation grade is Excellent; if a serious incident occurs, the evaluation grade is Very poor.
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Fig.2 ANP network structure of soil and water conservation effect evaluation system
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Tab.3 Weights and mixed weights of evaluation indicators for soil and water conservation effect

— 25 kR Primary indicator A Weight —Z¢#E4R Secondary indicator ANPAUEE ANP weight HE/F Order IR &L E Mixed weight HEFF Order

d, 0.0357 9 0.036 5 9
D 0.3958

d) 0.118 6 4 0.1225 6

51 0.024 1 13 0.024 6 13
N 0.084 2

K 0.008 9 15 0.009 0 15

wy 0.029 6 12 0.029 8 12
w 0.2650

Wy 0.140 6 2 0.144 1 3

¢ 0.008 5 16 0.008 7 16
C 0.080 5 [ 0.058 1 8 0.059 6 8

c 0.033 3 11 0.034 1 11

m 0.064 3 6 0.163 6 2

m, 0.062 4 7 0.1355 5
M 0.5753 ms 0.1230 3 0.140 9 4

my 0.017 8 14 0.018 3 14

ms 0.033 8 10 0.034 7 10

hy 0.073 1 5 0.074 8 7
H 0.203 4

hy 0.168 3 1 0.173 5 1
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Fig. 3 Result-oriented multi-stage ladder model of soil and water conservation effect
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Tab.4 Comprehensive evaluation of soil and water conservation effect of Hudong flood detention area project in Shandong

province

FA¥ Year

4] Category
2019

2020 2021 2022

ANPHUE ANP weight
DEMATAL-ANPL
DEMATAL-ANP weight

ZrE T TR E

Comprehensive evaluation index

PEA 25 2% Evaluation level

[0.765, 0.206, 0.029, 0, 0]

[0.719, 0.267, 0.014, 0, 0]

0.749

K Good

[0.612, 0.311, 0.047, 0.03, 0]

[0.544, 0.398, 0.058, 0.04, 0]

1 Moderate

[0.862,0.119,0.019,0,0]  [0.726, 0.230, 0.044, 0, 0]

[0.796, 0.187,0.017,0,0]  [0.682, 0.284, 0.034, 0, 0]

0.576 0.823 0.712

It Excellent K Good
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Fig. 4 Cause-oriented multi-level ladder model of soil and water conservation effect
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