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Spatio-temporal pattern of water poverty and driving mechanism based on
WPI-geodetector in the Gansu section of the Silk Road Economic Belt

Gao Xiang, Wang Ke

College of Earth and Environmental Sciences, Lanzhou University, Lanzhou 730000, China

Abstract: Based on the natural and socio-economic data of the Gansu section of the Silk Road Economic
Belt, a water poverty assessment index system was established. The water poverty index (WPI) model
was used to calculate the WPI of Gansu section from 2000 to 2015 and to analyze the spatial-temporal
characteristics of WPI. On the basis of the calculated WPI, the factors that affected the WPI change in
Gansu section were examined and quantitatively identified using the geographical detector method.
According to the different driving forces of WPI, the areas were divided and recommendations were
given accordingly. The main results are as follows: the water poverty situation in the west area of
Gansu section was better than that in the east area, the difference between the two regions was obvious.
The spatial driving force behind the water poverty in the Gansu section had been changed from "use-envi-
ronment-access" to "capacity". The capacity system had the greatest impact on the water poverty situation
and its influence was increasing, but the influence of the resource system and the environmental system
was small. The influence of the access system was becoming smaller, but the use system's influence
had not been changed. There were significant differences between the driving mechanisms of water pover-
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ty of cities, which could be classified into four types: environment-driven , resource-driven, use-driven

and access-driven. The development of water resources under different driving mechanisms should be

based on local conditions, focusing on key issues and paying attention to the actual results and promoting

poverty reduction policies in an orderly manner.

Key words: water poverty; spatio-temporal pattern; driving factor; WPI-geodetector; Gansu section
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Table 1 Index system for water poverty assessment
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Fz2 20002015 F FH WPI
Table 2 WPI in each city from 2000 to 2015
Oy WRT GG skikT &AW REOl M AT EVETT Kokl Pt BREHT
2000  0.423 0.482 0368  0.289 0209 0395 0203  0.224 0253 0220  0.287
2001  0.427 0.473 0368 0329 018 0389  0.195 0200 0266 0222 0292
2002  0.470 0.476 0324 0301 0182 0374  0.188  0.187  0.226  0.243  0.294
2003  0.388 0.559 0334 0323 0201 0492 0210 0.177 0.284 0234  0.190
2004  0.407 0.645 0345 0363 0216 0426  0.173  0.168 0272 0274 0232
2005  0.450 0.485 0447 0349 0223 0424 0203  0.153 0399 0232  0.260
2006  0.413 0.478 0444 0452 0245 0378 0.183  0.172 0318  0.230  0.255
2007  0.395 0.515 0391 0510 0214 0358  0.184  0.131 0258 0203  0.197
2008  0.359 0.631 0420 0445 0212 0363  0.193  0.188  0.270  0.204 0242
2009  0.378 0.606 0.411 0.384  0.195 0373 0178  0.154 0265 0238  0.202
2010  0.365 0.546 0355 0403  0.178 0405  0.185  0.122 0278 0226  0.200
2011 0.389 0.596 0366 0433 0224 0341 0222  0.134 0308 0256 0247
2012 0.362 0.565 0372 0385  0.261 0.401 0.212  0.188 0310 0245  0.282
2013 0.437 0.500 0338  0.441 0209 0415 0256 0210 0291 0313 0273
2014  0.423 0.572 0.411 0.382  0.249 0403 0224 0227 0224 0294  0.308
2015  0.388 0.524 0356 0366 0172 0412  0.189  0.138  0.192 0215  0.228
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Table 3 Detection results of the influence factors of the water poverty changing in Gansu section from 2000 to 2015

0 Sk Hi24 Hi3 4 H 4L 540 556 oL 5571 55 8431

L L O L A 1 A <12 N A =2 S = N M = L
2000 U4 0.714 E2 0.691 Al 0.605 A2 0.509 A3 0395 R3 0368 U2 0342 RI1 0.255
2001 R4 0441 A2 0581 A3 0354 A4 0575 A5 0591 Cl1 0.628 U2 0340 ES 0.730
2002 E5 0.695 U4 0.667 A5 0589 A4 0520 U2 0446 R4 0410 E1 0349 E3 0311
2003 C3 0851 Cl1 0791 E5 0767 C5 0.751 R3 0711 U4 0.603 A3 0430 A4 0.427
2004 C3 0935 Cl1 0868 C5 0.753 Al 0.718 Ul 0706 E3 0.695 C4 0.685 Rl 0.334
2005 R4 0523 A3 0414 A2 0326 E3 029 U3 0266 R2 0247 R5 0247 U2 0.197
2006 C4 0.607 A2 0538 R4 0447 E4 0406 E3 0391 R3 0323 R2 0208 R5 0.208
2007 C4 0.793 A5 0.695 C2 0.664 E2 0.615 Al 0611 A2 0583 R3 0577 C1 0.577
2008 C2 0.739 Al 0725 C5 0.718 E2 0.688 Cl 0.688 A5 0.675 Ul 0599 U4 0.576
2009 ES5 0.856 Cl1 0.671 C5 0.664 AS 0.646 Al 0642 C2 0.617 Ul 0595 A3 0.555
2010 C3 0910 C5 0.689 C2 0632 C4 0.627 E2 0620 A5 0578 Ul 0530 A3 0.503
2011 C3 0869 Ul 0.697 Al 0667 Cl1 0.667 C4 0644 C2 0.628 U4 0.550 A3 0.539
2012 C3 0913 C4 0712 C5 0.68 Al 0.621 Ul 0617 E2 0.605 U4 0587 U2 0.540
2013 C3 0.856 E2 0.731 C2 0.687 Ul 0.609 R3 0593 U2 0.524 E4 0514 Al 0.496
2014 C3 0875 C4 0776 Cl 0764 C5 0726 U4 0.688 C2 0.625 U2 0.614 Ul 0.533
2015 C3 0958 C4 0956 C5 0813 C2 0733 A5 0498 R4 0487 E1 0432 R3 0412

R4 BT WPLERT L HIE FHORNE R
Table 4 Detection result of the influence factors for the interannual variability of WPI in each city

it 55 143 24 55 3 i 5 4431 55 5 {0 61 LA 5 84

e g B g I ¢ HBWs g b ¢ HEl5 g dEWF ¢ W g
R B2 0551 U3 0331 A4 0311 RS 0284 U2 0198 A3 0.191 E5 0.146 C3 0.138
AT R4 0564 Ul 0522 A3 0417 A4 0380 C5 0366 U2 0319 Cl 0319 E4 0.288
KT RS 0.827  R1 0545 C5 0388 C4 0303 Ul 0226 R2 0217 E5 0216 A2 0.200
4811 Ul 0813 A4 0615 Al 0590 A2 0.535 C2 0383 Cl 0330 R3 0296 C3 0251
®HET B4 0546 R3 0432 E2 0298 A5 0275 C4 0258 U2 0.134 A4 0.127 U4 0.111
)M Ul 0533 U3 0408 U2 0282 E5 0251 Cl1 0242 C4 0207 R3 0166 E4 0.137
HiRTT A5 0.612  E2 0500 R3 0430 C1 0393 C2 0.145 U4 0.142 U2 0.114 A2 0.088
FEVET R1 0570 E1 0507 R4 0481 A3 0438 U2 0214 R3 0.193 A4 0.188 U3 0.147
KK Rl 0549 Ul 0494 R4 0401 U2 0337 A3 0249 U3 0.194 R3 0.163 E3 0.092
i R1 0665 El 0.644 U2 0328 E4 0300 U4 0296 R4 0294 E3 0227 C3 0216
BRFBHTT R1 0.686 U2 0.614 E3 0384 E5 0316 A4 0301 A3 0288 E1 0240 E4 0230
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