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Tablel The indexes of assessing the water resources carrying capacity of Ningxia
X,/10* X/ 10%m*
X,/ 108 X7/ mm
X3/ 10%m?* X/ khm?
X,/ 10%m?* Xo/ 108
X5/ 10%m? X/ 10%

2 5

Table2 The indexes of assessing the water resources carrying capacity of 5 cities in Ningxia

/ hm? / 10°m?
/ 10°m? GDP /m’
/ 10°m’® /m?
/ 10%m?® /
/ 10°m?® /
/ 10°m? /
GDP / 10® / 10%m?
/ 10°m® / 10%m®
/ 10°m?* / m?
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3
Table3 The correlation coefficient matrix of the evaluation index
X, X, X; X, X5 Xo X Xy Xy Xy
Xy 1 0.988 -0.84 0.936 0.906 —-0.69 0.838 0.987 0.959 0.644
X, 0.988 1 -0.83 0.968 0.868 -0.68 0.845 0.985 0.975 0.583
X; -0.84 -0.83 1 -0.77 -0.80 0.971 —0.88 -0.78 -0.81 —0.58
Xy 0.936 0.968 -0.77 1 0.763 -0.61 0.828 0.941 0.947 0.495
Xs 0.906 0.868 -0.80 0.763 1 -0.67 0.739 0.871 0.901 0.619
Xe -0.69 -0.68 0.971 -0.61 -0.67 1 -0.81 -0.62 —-0.65 -0.52
X, 0.838 0.845 -0.88 0.828 0.739 -0.81 1 0.782 0.851 0.343
Xs 0.987 0.985 -0.78 0.941 0.871 -0.62 0.782 1 0.945 0.645
Xo 0.959 0.975 -0.81 0.947 0.901 -0.65 0.851 0.945 1 0.482
X 0.644 0.583 -0.58 0.495 0.619 -0.52 0.343 0.645 0.482 1
4 6
Table4 The principal component eigenvalues and cumulative Table6 The scores and sequencing of the principal component
contribution rate
F F, F
1% % 2004 -1.27039 -1.62536 -1.16 11
1 8.132 81.325 81.325
2005 -1.26228 1.53605 -091 9
2 0.758 7.582 88.906
2006 -1.17171 0.17763 -0.94 10
5 2007 -0.31843 -1.59344 -0.38 8
Table5 The principal component matrix 2008 -0.40562 0.50150 -0.29 7
1 ) 1 2009 -0.03174 0.40485 0 6
X, 0.983 0.149 X, _0.801 0.509 2010 0.30750 0.17111 0.26 5
X, 0978 0123 X, 0.889  -0.348 2011 035818 0.87403 0.36 4
X, ~0.919 0.34 X, 0.959 0.236 2012 1.07650 -0.80929 0.81 3
X, 0.928 0.126 Xo 0.958 0.088 2013 1.16215 0.68083 1.00 2
Xs 0.909 0.11 X 0.639 0.366 2014 1.55584 -0.31790 1.24 1
2.0 -—
o 5 ;1 X X .« F
1.5 2 = D
~ —&—F A
’ (-
1.0 o
o 2 X7 N ] ./k,
/ e
X 0.5 ¢
o ] \ H
o) , & 004 /g/
4 | & 7
o -0.54 /)&--'
/
6 1 ) 101 AR
r's |
—a
s -1.54
8 L ]
o
=20 T T T T T
’ o 2004 2006 2008 2010 2014
1 , 2004 ~
2014 , 1 I
81.325% 2 Fig.1 The trend of the water resources carrying capacity of Ningxia
. o

based on principal component analysis
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, 2005~2006 ,
, 11 o o 3
96.373%, 85%,
85.3%, ) ) 3
[16]
3.2 ) )
) 9 1 XI,X29X41X53
’ XS ’ X9 ’ o
o 2 X3 ’ X6 s X7
) o o 3 XlO
b [13] b ’ o
3 0.3, 3 ,
° 7 ; °
200.055, Sig  0.000, ,
KMO 0.679, KMO o 10 , 1
o 2007  ,2007 ,
2014 2
7 KMO Bartlett
Table7 The test of KMO and Bartlett 3
KMO 0.679 ’ 09 .3 .
200055 ,  2004~2014 11 ,
Bartlett df 45
Sig 0.000 ’
2005~2006 ,
8
Table8 The eigenvalues and cumulative contribution rate before and after rotation
1% 1% 1% 1%
1 8.132 81.325 81.325 5.214 52.137 52.137
2 0.758 7.582 88.906 2.847 28.467 80.603
3 0.747 7.466 96.373 1.577 15.769 96.373
9
Table9 The rotated factor loading matrix after rotation
1 2 3 1 2 3
X, 0.845 0.389 0.354 Xe -0.287 -0.914 -0.271
X 0.874 0.387 0.276 X, 0.667 0.707 -0.018
X; -0.500 -0.810 -0.296 Xs 0.870 0.299 0.368
Xs 0.897 0.328 0.166 Xo 0.898 .0379 0.172
Xs 0.715 0.409 0.403 X 0.278 0.213 0.926
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10 2004~2014 =0
. . cores - . X . 1.5 . poe=-
Table10 The factor scores and sequencing of the water 3 a /
' /
resources carrying capacity of Ningxia during 2004-2014 1.0 s ¥
A A A S
0.5 N
F P F F 51 ¢ 4 ot
=y \ VY & 3’,"' g
2004 -1.113 0.423 -1.882 -0.76 11 zz 0.07 [ \ Al v M LRV
[ V' \ | v .
2005 -5159  -1879 0416 -0.74 10 051 [\ X . »
v | /
2006 0.032 —-1.195 -1.676 -0.59 9 ~1.04 \ /
. o /
2007 -1444 1429 0131 033 8 s / ¢/ vV
2008 -0546  -0424 0732 029 7 IR
2.0
2000 -0701 0052 1449  —-0.12 6 B : S —
2010 0057 0198 0736 014 5 2004 2006 2008 2010 2012 2014
JE Y
2011 0.703 -0.574 0.349 0.26 4 i
2012 0.531 1.238 0.013 0.63 3 2
2013 1.527 -0.119 0.113 0.78 2 Fig.2 The trend of water resources carrying capacity of Ningxia based
2014 1584 0849  -0382 1.01 1 on factor analysis
, 85% ! :
b
e ", 12, 14 16,
4 5 ’
2 , 88.519%,
5 o
5 2013 , o
3 0
spss22.0 1 , N
, 11, ,
13 15, 1 o
11 5
Tablell The eigenvalues and cumulative contribution rate of the water-support—capacity of 5 cities in Ningxia

! % ! % ! % ! %
4.053 67.555 67.555 3.802 63.369 63.369
1.258 20.964 88.519 1.509 25.150 88.519
12 5
Table12 The scores and sequencing of the water—support—capacity of five cities in Ningxia
5
F F F F,
-0.992 -.5281 -0.781 5 -0.788 -0.801 -0.701 5
-0.481 -1.078 -0.551 4 -0.136 -1.173 -0.381 4
-0.188 1.315 0.149 3 -0.573 1.198 -0.062 3
1.658 —-0.481 1.019 1 1.726 0.038 1.103 1
0.002 0.773 0.164 2 -0.229 0.738 0.040 2
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Table13 The eigenvalues and cumulative contribution rate of the soci—economic technology of 5 cities in Ningxia
! % ! % ! % ! %
1 3.483 58.042 58.042 3.073 51.214 51.214
2 2.168 36.130 94.172 2.578 42.959 94.172
14 5
Table14 The scores and sequencing of the soci—economic technology level of 5 cities in Ningxia
5
F F F F
0.802 1.550 1.026 1 -0.199 1.734 0.643 1
-0.053 -0.050 -0.049 3 -0.016 -0.071 -0.039 3
0.860 -1.007 0.136 2 1.276 -0.355 0.501 2
-1.616 0.233 -0.854 5 -1.471 -0.709 -1.058 5
0.006 -0.726 -0.259 4 0.410 -0.599 -0.047 4
15 5
Table15 The eigenvalues and cumulative contribution rate of the soci-living level of 5 cities in Ningxia
! % ! % ! % / %
1 2.442 40.692 40.692 2.306 38.426 38.426
2 1.843 30.715 71.407 1.867 31.111 69.538
3 1.065 17.752 89.159 1.177 19.621 89.159
16 5
Table16 Scores and sequencing of the soci-living level of five cities in Ningxia
5
F F, Fy F F F;
-0.581 1.612 -0.508 0.169 3 -0.116 1.777 -0.158 0.477 2
1.440 -0.291 -1.012 0.317 2 0.994 -0.504 -1.393 -0.048 3
0.657 0.254 1.641 0.637 1 1.059 -0.259 1.415 0.604 1
-0.811 -0.721 0.030 -0.546 4 -0.974 -0.446 0.176 -0.478 4
-0.706 -0.855 -0.152 -0.577 5 -0.963 -0.568 -0.041 -0.555 5
5 , 1.584x10%m?, 5 ,
, ; ; 2013 GDhP
, 184.58x10° 0.046x10°m>, 5
5 b ] b o
5 , 5 )
2 , 3 , 89.159%,
94.172%, o °
b AY 9
N N o 9 Y N b
GDP , il N N N
2013 GDP 1289.02x10° ,
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o 5
. , 2013 spss22.0
2486248 8927.87 K-S 13l 18
s 824m?, 5 s 0.05, o
3 2013 , R 5
20457.61 R 5359.21 R 3, 0.33, ,
645m?, 5 R (u—0.440) s (u+0.440)
17 5 5
Tablel17 The total score and sequencing of water resources 19
utilization of 5 cities in Ningxia ’ :
5 s 20
5
0.414 2 0.419 2 ’ ’
-0.283 3 -0.468 4 ;
0.922 1 1.043 1 ; 3
-0.381 4 -0.433 3 o )
-0.672 5 -0.562 5 s o
5
3 s 5 2004~2014
° 17 s s 5 2013
N N N , 3 s 5
; (1) , 10
o 2 3 .
18 K-S
Table18 The results of K-S test for normal distribution of water resources utilization index
N 5 N 5
0.002 -0.004
0.657 0.707
Kolmogorov—Smirnov 7 0.266 Kolmogorov—Smirnov 7 0.331
( ) 0.200 ( ) 0.076
19
Table19  Utilization of water resources classification standard
<-0.28707 <-0.31492
-0.28707~0.29107 -0.31492~0.306918

>0.29107 >0.306918
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Table20 The water resources utilization degree of 5 cities in

Ningxia
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Study on Water Resources Carrying Capacity in Ningxia Based on Principal Component

Analysis and Factor Analysis
ZHAO Ziyang', LI Wangcheng™, WANG Xia', CUI Tingting', CHENG Zaiheng', WANG Shuai'

(1. Department of Civil and Hydraulic Engineering, Ningxia University, Yinchuan 750021,China; 2. Ningxia W ater—saving Irrigation and W ater
Resources Regulation and Control Engineering Technology Research Center, Yinchuan 750021, China; 3. Research Center of Modern Efficient
Utilization of A gricultural W ater Resources in Arid Area, Minisiry of Education, Yinchuan 750021, China)

Abstract: In order to explore the situation of water resources carrying capacity in Ningxia, this paper analyzed the water resources carrying capac-
ity in Ningxia during 2004-2014 by using the principal component analysis and factor analysis, then took into account comprehensively including
water—support—capacity, soci—economic technology and soci—living level of five cities in Ningxia, and got water resources utilization index and
classification criteria in different areas. The results show as follows: (1) The consequence of water resources carrying capacity is only fluctuated
from 2005 to 2006 during 2004-2014, and the other years were consistent under the two methods, they both had steadily increased in the past
1lyears. (2) For the water resources carrying capacity of five cities in Ningxia in 2013, the descending order of principal component analysis are
Wuzhong, Yinchuan, Shizuishan, Guyuan and Zhongwei; the descending order of factor analysis are Zhongwei, Yinchuan, Guyuan, Shizuishan
and Zhongwei. (3) The threshold value of classification of water resources carrying capacity in Ningxia was established. As the result of principal
component analysis, the higher grades of water resource exploiting are Wuzhong and Yinchuan, the medium grades of water resource exploiting is
Shizuishan, and the lower grades of water resource exploiting are Guyuan and Zhongwei. As the result of factor analysis, the higher grades of water
resource exploiting are Wuzhong and Yinchuan, and rest of three regions all have lower grades.

Key words: principal component analysis; factor analysis; water resources carrying capacity; Ningxia
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( 53 )
Application of On-site Membrane Filtration Method in Analyzing Suspended Matter Turbidity

LIN Zhenzhen, JIA Liangwen, YANG Rikui, CHEN Yunzhen
(School of Marine Sciences, Sun Y at—sen University, Guangzhou 510275, China)

Abstract: With the calibration of suspended matter turbidity as the research object, the best method to measure the suspended sediment
concentration was attempted to be found, through the analysis of the correlation between the concentration results obtained by different calibration
methods and turbidity meter. According to the comparison and analysis of the measured data over the years, it is found that on—site sucking
filtration method is time—saving, low—cost, highly efficient and more reliable, being compared with natural incineration, indoor filtration method
and drying precipitation method, with the main reason that there are many factors affecting the experiment in laboratory, such as the adsorption of
container wall, growth of microorganisms in water samples during transportation and storage, and the systematic error of natural incineration that
the organic matter of water sample would be volatile, resulting in the research object of the data different from the observation instrument, and
hence the reliability is reduced. On—site sucking filtration method is not only suitable for using in relatively stable inland river, but also be strongly
practical of the estuary sediment concentration measurement where the flow pattern is complex and the change of sediment concentration is great.

Key words: water sample collection; suspended matter; suspended sediment; on—site sucking filtration; suspended sediment content; turbidity

calibration



