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Fig. 1 SEM model parameters
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Tab.1 Representative significance of the SEM model parameters16]
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Fig. 3 Framework of the mechanism of non-recursive
structure influencing factors in the

exploitation and utilization of reclaimed water
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Tab. 2 Measurement model for reclaimed water development
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Fig. 4 Structural equation model of influencing factors for reclaimed water development
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Tab. 3 Table of results of the evaluation index

of structural equation model fitting
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Fig. 5 Development and utilization of regenerative water in the eastern region of Hu Line

« 1130 = KX K% &



k. B AT AR E B R R ALE B & T R i R T B AT

FEF AR RIS m IR A wr R R 2k R 4%
N R IA Z208 32 TR AT 45
ARIKF-LIFEMER s R AT HIAE 0. 85 UL, 5t
FHZE o PR AR 2 /K R VR P 5 5 /05 2 M 4 5
(B=—0.03) , A LI\ Ay i 460 i S A 0 1t IX 7K 9% I8 3
BEX AR KT LR AR AN T AR K BLE T
FREEER T5 7K AP RAR ST T8 R 2 A M I A B

I A3 MK Sl PR T AR S I v A e T
SRAM P AR 5k 22 [ 1) 45 AL A TR, B A v A o [ 11 S B
SRR SR IR0 ) s A e o IR 5 DR K 0k A R B o
BERER (B=0. 79) , i BE/K T35 5 70. 60, [RHT, 3
T RN A% it 5 (A 25 I A 2 () ) e R 4y
BT I SR AN 7S 78 5 0 Ak 25 0 5 28 ok PR 3 2 i oy
(B=—0. 14) , FR BT SR A AR 55 %) AL 265 ) 5 A o
AL/ T 2 7 BB MV AR R . PRt
TAA 7 00 1 DX AR K AL 25 BB T 7K 7% 2 R A
RN W E R T

SRy a5 BT A 28 U s A o DA B TR AR
LV AN HARIK KT YR PR S P AR 0 A KT
RAFHRSE R B, 455 45 AR e (R B4 L )40
KRR o BB T A5 0 A X AR K T R R
M e B2 ) DR R LR 4

HI % 4 T A A8 i 4 A ) b DX P AR 7K R R
FHAZBR S PR FR T A8 s 5 M K, R sk 1 49 2
WR RS RN 2 £, WM XA 7K TF A A
FHIR Sl i T 24 SRR ) L i K7 I R0

PHEAKTT R A S5 F R R v A e 25 20 0 S Bfit
25 DTS A i 0 TP AR KT ) AT B4 R ) A5 1]
PR, R DTRRRIA 63. 60, T 2R MUV AR 58 5 A
JETTHR AL 6. 200 2 WL S e s A 00 b DX 732 7K
PEE5 RE 7B  AHFRA KA R SRASSR I BUIR . 57K
0 3t DX 7K % 5 SLIGA% P A X 5 L P A 2K AR XS
ABISEH R . B YN R AL A T 5T
R IMAT - 5 B A K B A 45 TR AR AR AN 52
M F 2. 5 e R R BT R R s #
11. 820 M IX 2 55 25 515 7K AR B AR KT SRy U 21l
ZRF TTERFEAN 10, 020 5 7K B U5 PR B8 185 A% %)
HEIRIT A R 208088 AR EE AU 0. 3%,
R4 PRBEFMBXTEEETENBEK
FF & F) 2002 BE Sk

Tab. 4 Contribution of different latent variables to the development

and utilization of reclaimed water in the east of Hu Line
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Fig. 6 Development and utilization of reclaimed water in the west area of Hu Line
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Tab. 5 Contribution of different latent variables to the development

and utilization of reclaimed water in the west of Hu Line
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Influencing factors and mechanism of exploitation and utilization of reclaimed water:
Spatial quantitative analysis based on Hu Line
ZHENG Jintao*?,LIU Jiufu!*, LIU Xiangwei' , MA Tao"* ,DENG Xiyuan'® ,PENG Anbang'*®, LI Xuegang'
(1. Nanjing Hydraulic Research Institute , Nanjing 210029 ,China;
2. College of Hydrology and Water Resources , Hohai University , Nanjing 210029 ,China;
3. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering , Nanjing 210029 ,China;
4. Hydrological and Water Resources Survey Bureau of Tibet Autonomous Region , Lhasa 850000 ,China)

Abstract: Under the increasingly severe contradiction between supply and demand of water resources, pressure of water re-
sources shortage has become an urgent problem in China.

Hu Line was taken as as the dividing line for the spatial heterogeneity of influencing factors of reclaimed water develop-
ment and utilization in east and west regions. The structural equation model (SEM) was used to construct the mechanism
framework of the driving-constrained non-recursive structure, to describe the conduction path of the influencing factors,and to
quantify the contribution degree of the influencing factors.

The factor load of reclaimed water development and utilization on the east side of Hu Line was 0. 79, which indicated that
the interpretation level of the latent variable of driving factor on reclaimed water development and utilization could reach
62.4%. A load of a latent variable factor of constraint factor was 0. 36, which indicated that its interpretation level was about
13. 0%. The variance interpretation of the remaining 24. 6% reclaimed water development was an estimation error that could not
be fully explained. The latent variables of constraint factors were more affected by engineering conditions, economic conditions,
and technical level. The load of factors was above 0. 85,and the latent variables of constraint factors were less affected by the la-
tent variables of the water resources environment. By analyzing the structural model between the latent variable of driving factor
and the latent variable of supply-side,the demand side,and comparing the correlation intensity between latent variables, it was
found that the latent variable of supply-side had a strong on the latent variable of a driving factor,and the interpretation level
reached to 70. 6%. At the same time,through the directional correlation analysis between the demand-side and the supply-side
latent variable, it was found that the demand-side latent variable had a negative on the supply-side latent variable, which indica-
ted that the demand-side latent variable had less influence on the supply-side latent variable. The latent variable factor load of
driving factors in the west side of Hu Line was 0. 61, which indicated that the interpretation level of reclaimed water develop-
ment and utilization was 37. 2%. ; A load of a latent variable factor of constraint factor was 0. 71, which indicated that its inter-
pretation level was about 50. 4%. The remaining 12. 4% of reclaimed water development uses variance interpretation as the esti-
mated residual which could not be fully explained. The factor load coefficient of the latent variable of the constraint factor on the
latent variable of class IT,and found that the latent variable of the constraint factor was greatly affected by the engineering con-
dition, the economic condition,and the water resources environment constraint,and the latent variable of the technical level had
a weak influence on the latent variable of the constraint factor.

The development and utilization of reclaimed water in the east side of Hu Line was greater than the restriction and had
high-level development potential. The contribution rate of supply-side latent variables to the development and utilization of
reclaimed water was 63. 6% ,and the contribution rate of demand-side latent variables was only 6. 2% , which objectively reflec-
ted that a strong supply capacity of reclaimed water in the eastern region, but the demand for reclaimed water was not strong.
The imperfection of the engineering conditions such as the supporting pipe network of reclaimed water was the leading con-
straint factor in the eastern region,and the contribution rate of its influence degree was 11. 8%. The regional economic condi-
tions and the level of sewage treatment technology were the secondary constraints, and their contribution rate was less than
10%. The restriction of reclaimed water development and utilization in the west side of Hu Line was higher than that of driving
propulsion, and the ability of development and utilization was insufficient. The supply-side latent variable had the greatest influ-
ence on the development and utilization of reclaimed water in the west area with contribution rate 36. 4%. On the contrary, the
influence degree of demand-side latent variable was only 6. 1%. The overall driving effect was insufficient. Environmental stress
of regional water resources, imperfect construction of reclaimed water engineering facilities, and low level of regional economic
development had a great influence on the development and utilization of reclaimed water, which were the leading factor,and the
contribution rates of the influence degree were between 15. 9% and 18. 1%. The technical level of sewage treatment was a sec-
ondary constraint factor,and the contribution rate was 7. 2%.

Key words: reclaimed water; Hu Line; non-recursive structure; SEM; water resource management
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