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Spatio-temporal distribution and spatial equilibrium analysis of water footprint in Heilongjiang Province // JIANG
Qiuxiang, WU Yunxing, WANG Zilong, OUYANG Xingtao, LI Xinying, HE Xiaolong ( School of Water Conservancy and
Civil Engineering, Northeast Agricultural University, Harbin 150030, China)

Abstract: Using the water footprint theory, the different types of water footprints of 13 cities in Heilongjiang Province from
2000 to 2018 were quantified, and their spatio-temporal distribution was analyzed. The differences of water footprints in
various regions were studied by combining the spatial balance analysis. The results showed that the total water footprint of
Heilongjiang Province showed a rising trend from 2000 to 2018, of which the grey water footprint had been decreasing. In
2018, the per capita grey water footprint was 300. 7 m’. The spatial distribution of water footprint is uneven, and the
abundant water footprint and the lack of water footprint coexist. On the whole, it shows a trend of low in the north, high in
the south, low in the east and high in the west. During the study period, the spatial distribution of the per capita grey water
footprint and the per capita water footprint in Heilongjiang Province is relatively uniform, and the overall spatial equilibrium
degree is higher than 0. 6. The spatial distribution of water footprint intensity, industrial blue water footprint and ecological
blue water footprint are quite different. The overall spatial equilibrium degree of water footprint is gradually rising, but the
maximum value is not more than 0.6, and there are still large differences in regional distribution.
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Fig.1 Changes of water footprint with time

in Heilongjiang Province
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Fig.3 Spatial distribution of blue water footprint in Heilongjiang Province in each representative year
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Fig.4 Spatial distribution of green water footprint in Heilongjiang Province in each representative year
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Fig.5 Spatial distribution of grey water footprint in Heilongjiang Province in each representative year
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Table 1 Overall spatial equilibrium degree of water footprint characteristic indexes in Heilongjiang Province

R0 7K L R B POV AR AR Tl KR NIRRT NHTIRIK T
2000 0.677 0.728 0. 000 0. 251 0.779 0.772
2001 0. 655 0.715 0. 000 0. 254 0. 786 0. 801
2002 0. 631 0. 668 0. 000 0.271 0.813 0. 815
2003 0. 596 0.622 0.424 0. 264 0. 790 0.817
2004 0.574 0.707 0.421 0.266 0.775 0.825
2005 0. 588 0.743 0.417 0.221 0.757 0.795
2006 0. 581 0.732 0.413 0.224 0.743 0.790
2007 0.556 0.739 0.411 0.241 0.718 0.792
2008 0. 546 0.729 0.411 0.245 0.722 0.796
2009 0.525 0.716 0.410 0.287 0.719 0. 823
2010 0.515 0.679 0. 408 0.287 0.710 0.812
2011 0.518 0. 691 0. 408 0.286 0. 704 0.833
2012 0.522 0. 699 0.410 0.298 0.702 0. 833
2013 0.519 0.710 0.418 0.311 0. 700 0. 833
2014 0.548 0. 684 0.413 0.284 0. 690 0. 829
2015 0.558 0. 649 0.412 0.329 0. 699 0. 840
2016 0. 547 0.612 0. 409 0.325 0. 692 0. 949
2017 0.523 0. 660 0.411 0.342 0. 665 0. 960
2018 0.537 0. 667 0.410 0.357 0. 640 0.952
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Table 2 Spatial equilibrium coefficient of water footprint characteristic indexes in each city in 2018

FTELIX IR T 5 R K RIS AR Tk K 2T 7K T AR T
W IR 0.342 0.816 0. 000 0. 000 0. 660 0. 999
FFFMIR 0.510 0.451 0.073 0. 960 0. 899 0. 964
X g 0.537 0. 559 0. 628 0.350 0.677 0. 969
(S 0.564 0. 847 0.362 0. 260 0. 780 0.983
XA 11 0.838 0. 808 0.512 0. 260 0.779 0. 965
xR 0.321 0.568 0.998 0. 000 0.953 0. 698
% 0. 885 0. 581 0.415 0.130 0.621 0. 950
FEAY 0.755 0.739 0. 849 0.510 0.423 0.972
LEW 0. 643 0.814 0.283 0.290 0. 605 0.992
HPHT 0.410 0. 672 0.918 0.790 0.617 0. 968
o) 0.217 0.702 0.579 0. 200 0. 350 0.952
@ Mk 0.818 0. 656 0. 092 0. 990 0. 894 0. 966
FLEEW 0. 639 0. 630 0.156 0.030 0.559 0.938
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Fig.6 Changes of the overall spatial equilibrium

degree of water footprint with time in

Heilongjiang Province
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