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Tab.1 Evaluation index system of water and soil resources

carrying capacity in Ningxia
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Tab.2 Grading standards for evaluation indicators of

water and soil resources carrying capacity
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Bty 1 i} I} I\ V
X, =5 [4,5] [3.4) [2,3) <2
X, >2200 [1700,2200] [1000,1700) [500,10000 <500
X,  >0.4 [0.3,0.4] [0.2,0.3) [0.1,0.2)  <0.1
X, =800 [600,800] [400,600) [200,400)  <C200
X, =60 [35,60] [20,35) [10,35 <10
X, <2 [24,60) [60,140) [140,220]  >220
X, <o0.6 [0.6,1.35) [1.35.1.95) [1.95,2.55] >2.55
X, <4 [4.6) 6.8 [8,10] >10
X, <50 [50,150) [150,250) [250,350]  >>350
o <200 [200,350) [350,450) [450,600]  =>600
. >1 [0.8.1] [0.5,0.8) [0.4,0.5  <C0.4
2 =60 [50,60] [40,50) [30,40) <30
5 <150 [150,250) [250,350) [350,450] =450

=>5000 [4 000,5000] [3000,4000) [1000,3000) <1000
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v >10 [8,10] (5,9 [3.5,5)  <3.5
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o >20 [15,20] [10,15) [5,10) <5
w  >0.8  [0.6,0.8] [0.4,0.6) [0.2,0.4) <0.2
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Fig. 1 Variation trend of water and soil resources carrying

capacity in Ningxia from 2012 to 2019
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Fig. 2 Change trend of subsystems in Ningxia of DPSIR
model from 2012 to 2019
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Fig.3 Obstacle degree change trend of each
subsystem from 2012 to 2019
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Fig. 4 Change trend of obstacle degree of main obstacle

factors in Ningxia from 2012 to 2019
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Evolution of Water and Soil Resources Carrying Capacity in

Ningxia Based on DPSIR Model

FAN De-zheng', MEI Xue-mei'”,REN Zheng-yan®,LI Peng’

(la. School of Water Conservancy and Civil Engineering; 1b. Geothermal and Ecological Geology Research Center,
Zhengzhou University, Zhengzhou 450001, China; 2. Ningxia Soil and Water Conservation Monitoring Station,
Yinchuan 750002, China; 3. State Key Laboratory of Eco-hydraulics in Northwest Arid Region of China,

Xi’an University of Technology, Xi’an 710048, China)

Abstract: The paper aims to comprehensively grasp the carrying capacity of water and soil resources in Ningxia, and
promotes the coordinated development of water and soil resources in arid and semi-arid areas. An evaluation index system
was constructed based on DPSIR model. The CRITIC-entropy weight-TOPSIS was applied to evaluate the carrying capac-
ity of water and soil resources in Ningxia from 2012 to 2019. The obstacle degree model and R/S method were used to ex-
plore the influencing factors and predict the future trend. The results showed that from 2012 to 2019, the carrying capaci-
ty of water and soil resources in the whole Ningxia region shows an upward trend, but the overall situation is basically o-
verloaded. The carrying capacity in Guyuan City is greatest in the Ningxia region. Based on the obstacle analysis, the
driving force subsystem has the strongest restriction on the carrying capacity of water and soil resources in Ningxia. Eco-
nomic density, natural population growth rate, per capita GDP, grain output per unit of arable land and per capita water
resources are the main factors affecting the water and soil resources carrying capacity in Ningxia. According to the R/S
method, in the future, the water and soil resources carrying capacity in Ningxia will show an upward trend. Guyuan and
Zhongwei have a significant upward trend, while other cities have a weak upward trend.

Key words: water and soil resources carrying capacity ; DPSIR model; CRITIC-entropy weight; TOPSIS model;obsta-
cle degree
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Study on Deep Trough Treatment Scheme in Maozhou Estuary
LIU Guo-zhen'’, TONG Xiao-lei'* , YUAN Fei'* ,WU Yao'**

(1. Department of River & Coastal Engineering, Pearl River Water Resources Research Institute, Guangzhou 510610, China;
2. Key Laboratory of the Pearl River Estuarine Dynamics and Associated Process Regulation, Ministry of Water Resources,
Guangzhou 510610, China;3. Collge of Harbour. Coastal and Offshore Engineer. Hohai University, Nanjing 210098, China)
Abstract: It was planned to carry out excavation and treatment of the deep trough in Maozhou Estuary for the con-
struction of the new town, which occupied the —3 m deep trough. The Pearl River estuary physical model was used to
carry out tide hydrodynamics modeling test and suspended load model test to simulate the siltation distribution of the deep
trough after one year of implementation. The test results show that the hydrodynamic characteristics and flow pattern of
the study area have changed and the average siltation near the Maozhou Estuary reaching 0. 75 m is more serious than that
in downstream with 0. 53 m, the —3 m deep trough remains connected with the whole widening rate is 1. 57% and the
thalweg is distributed along the Shenzhen shoreline with the minimum elevation is —3. 40 m. The section morphology
shows that the siltation on the right side is more serious than the left side and the upstream is more serious than the
downstream. The treatment scheme changed the riverbed. the river regime will be significantly adjusted in the short
term, but the —3 m deep trough can be maintained. The scheme is generally feasible.

Key words: trough; estuary treatment; sedimentation; hydrodynamic





