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Study on the comprehensive water use efficiency in Jiangsu Province based
on the improved linear regression method

NI Jianhua', SHI Anji*, WANG Huaiqun®

(1. Drought Relief and Drainage Engineering Office of Danyang, zhenjiang 212300, Jiangsu;
2. Danyang City Ruiyu Water Conservancy Engineering Co. , Lid. , zhenjiang 212300, Jiangsu)

Abstract ; Combined with the current situation of agricultural, industrial and domestic water use in Jiangsu Prov-
ince, a comprehensive water efficiency index system of Jiangsu Province with water consumption per 10000 GDP as
the research target was constructed. Based on the understanding of mathematical models, various methods were
used to analyze the factors affecting water efficiency in Jiangsu identification. Through theoretical analysis and ex-
pert consultation, 21 influencing factor indicators were identified. Data of each influencing factor index in Jiangsu
Province from 1997 to 2010 were collected, and a stepwise regression equation based on principal component analy-
sis was introduced for analysis, so that the response equations between the water consumption per 10000 GDP in
Jiangsu Province and its influencing factors were obtained. As a result, the major four factors have been got: irriga-
tion area per capita, industrial waste water emission on standard, proportion education cost accounting for the finan-
cial expenditure, proportion the output value of tertiary industry accounting for the GDP.

Key words ; water use efficiency; water consumption per 10000 GDP; principal component analysis; stepwise re-

gression
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FERA P ALISES
AHHEE BAH(TP) IR (UZ)
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BREN TR E) , Sir L Z 5 8z A Si =0.094x%, +0.091x, +0.013x; - 0. 046x, +

SPSS fif = AN 0T, B e AL B . 35 2 AR 0. 001x, — 0. 002x, +0. 066, +0. 001x — 0. 035x, —
23, WIRFAIEAR — R 45 1 THWUFHES A £ 0.093x,, - 0.051x, - 0.091x, + 0.063x, +
IR 2 (A EBUE FEE T REUEM 0.074x, + 0.068x,; - 0.085x,, + 0.075x,, +
IR AFEAR A RIS DL AR R IEAR TR 0.068x,5 —0. 066x,, + 0. 0911, + 0. 077x,,

— A ERIT T EEH (2)

PIUA AL E FRECE-J5 A A
J8 Ay
itz TR E LN e e it E TrEME G L AYEPi g
1 14. 541 63.222 63.222 14.541 63.222 63.222
2 4.055 17.630 80. 852 4.055 17.630 80.852
3 1.934 8.407 89.259 1.934 8.407 89.259
4 1.078 4.686 93.945 1.078 4. 686 93.945
5 0.526 2.288 96.233 0.526 2.288 96.233
6 0.372 1.616 97.850 0.372 1.616 97.850
7 0.271 1.178 99.028 0.271 1.178 99.028
8 0.085 0.369 99.397 0.085 0.369 99.397
9 0. 069 0.302 99. 698 0. 069 0.302 99.698
10 0.036 0.157 99.856 0.036 0.157 99.856
11 0.015 0. 065 99.920 0.015 0. 065 99.920
12 0.013 0.055 99.975 0.013 0.055 99.975

13 0. 006 0.025 100. 000 0. 006 0.025 100. 000
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R3 ERASESREERE
1 2 3 4 5 6 7 8 9 10 11 12 13

TP 0.094 0.011 0.01 =-0.042 0.013 -0.011 0.3 -0.264 -0.264 0.025 -0.041 0.875 -4.374
uz 0.091 0.012 0.06 =-0.099 -0.02 -0.078 0.361 -0.688 0.067 -0.037 4.49 0.246 -11.864
SW 0.013 0.255 0.019 0.05 0.07 0.197 -0.053 0.298 1.489 -0.234 -1.941 -1.474 -10.437
GW -0.046 0.203 -0.093 0.056 -0.179 0.094 0.673 -0.993 -1.912 1.97 -0.436 1.014 2.202
pPT 0.001 0.26 -0.006 0.032 0.041 -0.002 -0.16 0.27 -0.799 -1.46 3.739 1.426 7.89
N\ -0.002 0.259 0.003 0.058 0.056 0.16 -0.131 0.302 1.231 0.072 -0.474 -0.344 0.338
PC 0.066 -0.129 -0.043 0.213 -0.027 0.767 0.26 0.149 0.147 -0.881 0.689 0.623 -0.283
AT 0.001 -0.014 0.004 0.376 0.737 -0.589 0.34 0.257 -0.394 0.074 -0.43 0.371 0.243
DI -0.035 0.006 0.156 -0.252 0.558 0.864 -0.55 -0.249 -1.124 0.167 -0.257 0.019 -0.623
IC -0.093 -0.024 -0.016 -0.012 0.015 -0.138 0.083 0.546 -0.068 0.433 6.374 -4.367 —3.407
PA -0.051 -0.011 0.249 -0.171 0.011 0.003 0.569 1.149 0.929 1.481 1.596 2.417 5.385
PG -0.091 -0.023 -0.076 0.026 -0.015 0.041 -0.239 0.211 0.195 0.706 =-0.459 2.222 -2.502
SG 0.063 0.003 0.193 0.25 -0.106 0.132 -0.064 -0.243 -0.146 0.594 0.836 1.138 -1.647
TG 0.074 0.033 -0.084 -0.301 0.128 -0.195 0.433 -0.066 —0.111 —-1.796 —-0.288 —-3.541 7.621
IG 0.068 0.001 0.156 0.275 -0.097 0.296 0.019 -0.332 0.197 0.431 1.274 -4.705 9.614
HA -0.085 -0.003 0.072 0.114 -0.178 0.266 1.319 0.795 -0.614 -2.232 -0.948 2.114 -1.531
SF 0.075 0 -0.174 -0.05 0.065 0.274 0.843 1.412 -0.62 1.722 -1.293 —-4.317 -2.385
ID 0.068 0.022 0.19 =-0.158 0.096 -0.293 1.013 -0.387 -0.051 0.198 -0.851 2.167 -1.743
EF -0.066 —0.039 -0.194 0.007 0.242 0.35 -=0.066 —0.039 -0.194 0.007 0.242 0.35 2.887
TV 0.091 0.006 -0.081 -0.054 0.007 0.018 0.091 0.006 -0.081 —-0.054 0.007 0.018 10.411
TF 0.077 0.005 -0.182 0.024 0.067 0.134 0.077 0.005 -0.182 0.024 0.067 0.134 -3.26
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F4 1997—2010 £ 13 M EEFHIE
FAC_1 FAC_2 FAC_3 FAC4 FAC5 FAC6 FAC_7 FAC8 FAC9 FAC_10 FAC_11 FAC_12 FAC_13
-1.268 -1.327 -1.454 1.005 0.034 1.861 -1.098 -0.803 0.107 0.187 0.448 0.119 0.038
-1.247 1.270 -1.576 0.977 —-0.931 -1.826 —0.124 0.514 —0.489 —0.648 —0.369 —0.429 —-0.081
-1.204 0.098 0.128 -0.734 1.283 0.319 0.261 2.219 1.642 0.326 -0.576 0.339 0.266
-0.932  0.652 0.213 -0.977 -0.575 0.367 1.457 -0.163 -1.307 1.637 1.360 0.813 —0.513
-0.738 -0.882 0.442 -1.356 -0.657 —-0.045 0.787 -1.315 —-0.099 —-0.196 -2.152 —1.024 0.455
—0.470 —0.947 0.752 -0.663 1.085 —0.721 —0.014 —-0.147 —0.744 -2.341 1.467 0.146 —0.145
-0.271 1.965 1.198 -0.095 0.937 -0.025 —1.699 -1.413 0.494 0.540 0.215 —0.569 0.165
0.223 -1.715 1.134 1.094 -0.355 —1.739 —0.451 -0.005 0.625 1.406 0.092 0.315 —0.878
0.386  0.552 1.108 0.629 -1.797 0.760 —0.018 0.100 0.575 -1.108 —0.314 1.960 0.824
0.725 -0.021 0.936 0.485 -0.789 1.108 —-0.369 1.629 -1.083 -0.038 0.197 -2.133 -0.176
0.890  0.590 -0.254 1.309 0.927 0.571 1.991 -0.748 0.859 -0.534 -0.233 —0.370 —1.494
1.120  -0.235 —-0.555 0.588 0.882 —0.474 0.757 -0.150 -0.359 0.653 0.380 -0.134 2.791
1.275  0.054 -0.687 -0.493 0.991 0.081 -0.977 0.378 -1.651 0.167 -1.518 1.354 —0.866
1.511  -0.055 —-1.383 -1.768 —1.035 —0.239 -0.503 —0.095 1.432 -0.051 1.003 -0.383 -0.388
x5 BEERHHER 0. 132f; - 0. 050f, +0.036f,, =-0.956(a,x, + - +
ayxy ) —0.172(bx, + =+ + by x,,) (3)
R R R R R F6 EEARBMHER
1 0.956" 0.914 0.907 0.914 ER TR AT RS
(%
2 0.972" 0.945 0.934 0. 030 B FREIRZE  Beta
3 0.987° 0.974 0. 966 0.029 TOHE) 0. 000 0.011
4 0. 996" 0.991 0.988 0.017 HFEa 1 -0.956  0.012 -0.956
5 0.998° 0.995 0.992 0. 004 A7 3 -0.174  0.012 -0.174
6 0. 999" 0.998 0.996 0.003 HFis 2 -0.172 0.012 -0.172
7 1. 000* 0.999 0.998 0.001 HTFHEY 6 0.132 0.012 0.132
A Xt GDP Ak & A S i = A 3 U A WFEs 4 0.063  0.012  0.063
F FAC_1,FAC_2,FAC_3,FAC_4 ,FAC_6,FAC_7, HERS 7 0050 002 —0.050
FAC_11, [n]JH R %0 45 R 2L 6.,
A 6 LUK 3 K 1975 43 22 BOH B, 4 181 H WEfis 11 0.036 0.012 0.036
JTRET) FAC_L, FAC_2, FAC_3, FAC_4, FAC_6, S SO 5 B T L R L

FAC_7,FAC_11 #0821 My £ .
y =—0.956f, — 0.172f, - 0. 174f, + 0. 063f, +
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y = —0. 114x, +0. 028x, — 0. 098x; — 0. 008x, +
0. x5 — 0. 029, +0. 093x, — 0. 086x, +0. 1224, +0.
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+0.009x,s +0.011x,, — 0.097x,, — 0.232x,5 + O.
165x,, — 0. 0521, + 0. 092x,, (4)
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