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Table 1 The MSE characteristics of the GRNN and BP prediction model under different smoothing factors

GRNN BP
FRET KAE R KAEBEBN GIE=3:4.: KASRR KESERA AR

/hm? /hm? 34 /hm?* /hm? E3 4
0.010 386 280 496 962 0. 001 340 701 555 132 0.094
0.125 540 221 806 997 0.037 545 010 420 267 0. 085
0. 250 852 321 806 997 0.037 1 907 341 449 227 0. 041
0. 375 852 321 806 996 0.037 663 816 1162 182 0.175
0. 500 852 322 806 973 0.037 527 092 1759 386 0.063
0.625 877 975 447 981 0.010 1582 258 1 390 745 0.109
0. 750 918 782 576 554 0.008 2 448 649 201 977 0. 065
0. 875 1339 985 395 753 0. 064 2 189 382 3 307 204 0. 060
1. 000 1384 944 246 663 0. 055 215 713 1262 464 0.155
1.125 1298 248 255 471 0.053 2138 238 129 922 0. 100
1. 250 905 212 262 772 0. 065 532 749 1225 074 0.013
1.375 1251115 403 509 0.056 2 533 764 1 655 377 0. 244
1. 410 2138 238 299 210 0.100 911 209 1 052 406 0.213
1. 500 1196 839 341 335 0.068 209 859 135 570 0.087
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Table 2 The water ecological footprint prediction model
based on GRNN of Guiyang from 2015 to 2019

6 ERET KESRE KESREH KFEHRHA
/hm? /hm? EY
2015 0.940 14 806 980 5 802 170 0.403
2016 0.560 15 044 959 5712 277 0.373
2017 0.570 14 925 970 5757 224 0.388
2018 0.730 14 985 464 5 734 750 0. 380
2019 0.710 14 420 018 5 603 488 0.347
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Analysis and forecast of water ecological footprint
in karst area based on GRNN model

YANG Zhen-hua', SU Wei-ci**, ZHAO Wei-quan®, XIE Zhu-jun®, LI Yan-Ii®
(1. Institute of South China Karst , Guizhou Normal University , Guiyang ,Guizhou 550001, China;
2. Institute of Mountain Resources ,Guizhou Academy of Sciences s Guiyang,Guizhou 550001, China;
3. College of Geography and Tourism, Chongqing Normal University , Chongqing, 400047, China)

Abstract In order to reveal the driving factors and mechanism of urban ecological footprint, evaluating and
predicting the degree of sustainable utilization of water resources in karst area, the change characteristics of
water ecological footprint in Guiyang City from 2002 to 2014 were analyzed, according to the hydrogeological
features in karst area and its correlation with the water ecological footprint, and the GRNN model was used
to predict and evaluate the water ecological footprint time series. The results showed that the water ecologi-
cal footprint of Guiyang city rose from 12. 79 Mhm? in 2002 to 15. 74 Mhm” in 2014, of which the variety of
water volume ecological footprint was determined by the industrial water consumption, water quality ecologi-
cal footprint change was determined by the ammonia emissions. The fluctuation of the water ecological car-
rying capacity was obvious, and the water demand was less than the water ecological footprint, which led to
the coefficient of sustainable utilization of water resources was between 0. 34 and 0, 61. The water ecological
footprint from 2015 to 2019 in Guiyang city is predicted by the GRNN model, which show that the trend of
water ecological footprint first increase and then decrease, and the water ecological carrying capacity ranged
from 4. 315 Mhm’ to 8. 038 Mhm?. But the gap between the water ecological footprint and the carrying ca-
pacity is huge; the water resources sustainable utilization coefficient is low. Therefore, the reduction of the
water ecological footprint is the key to sustainable development of the water resources in Guiyang city, of
which the water ecological carrying capacity is limited in karst area.

Key words GRNN, karst, water ecological footprint, forecast
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