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/Mhm’ /Mhm’ /Mhm® /Mhm®
2012 0.752 0. 638 0.339 0.020
2013 0.846 0. 564 0.291 0. 020
2014  1.506 0. 583 0. 296 0. 020
2015 1.375 0. 603 0.304 0. 020
2016  1.319 0.570 0.307 0.021
2017  1.144 0. 569 0.316 0.021
2018 0.889 0.471 0.317 0.021
2019 0.846 0.511 0. 309 0.023
2020 0.906 0. 455 0.312 0.023
2021 0.792 0. 435 0.420 0.031
2022 0.783 0.417 0. 430 0. 040
2023 0.747 0. 488 0. 469 0.023
2024 0.674 0. 560 0. 659 0. 021

®2 SITARAETHAREESEEEAER

A COD/Mhm® R4/ Mhm®
2012 4.192 6. 864
2013 4.596 7.534
2014 4.777 7. 869
2015 4.761 7.701
2016 4.117 7.032
2017 4.233 6. 864
2018 4.299 6. 697
2019 4.142 6. 864
2020 4.093 5. 860
2021 3.655 8.706
2022 3.598 8.538
2023 3.639 9.523
2024 3.944 10. 045
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2019 10.5 -0. 044 0. 007 55 28
2020 11.7 0.027 -0.670 55 BEUR
2021 12.3 -0. 063 1.415 Pk I8
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2024 10.9 0.782 0. 452 55 gl
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F4 BTHRAKEEETWL

TR Aok sk AEREAEK ABHK

B HIEK Ak Sk Sk
/% /% /% /%

2012 — — — —
2013 6.17 -3.72 -2.47 0.02
2014 13.43 -8.5 -4.61 -0.33
2015  -2.87 1.95 0. 89 0. 04
2016 -0.28 -0.5 0. 67 0.11
2017 -3.65 2.03 1.54 0.08
2018  -3.48 -0.02 3.28 0.21
2019 -2.23 2.51 -0.38 0.11
2020 3.31 -3.43 0.12 -0.01
2021 -6.22 -0. 89 6.6 0.51
2022 -0.26 -0.96 0.72 0.51
2023 -3.68 3.28 1.44 -1.04
2024 -8.04 1.03 7.26 -0.25
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TR Al K AR ARAK
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(XRGITER
Ay COD/Mhm® %%/Mhm®
2012 — —
2013 9.65 9.76
2014 3.95 4.44
2015 -0.35 -2.13
2016 -13.52 -8.70
2017 2.81 -2.38
2018 1.56 -2.44
2019 -3.65 2.50
2020 -1.20 -14.63
2021 -10. 69 48.57
2022 -1.58 -1.92
2023 0.92 11.76
2024 8. 64 5.26

G OHKE  HKE KR KR
/% /% /% /%
2012 — — — —
2013 12.53 -11. 66 -14.15 0.00
2014 77.93 3.52 1.70 0.00
2015 -8.67 3.40 2.63 0. 00
2016 -4.09 -5.48 1.25 8.33
2017  -13.28 -0.29 2.69 0.00
2018 -22.25 -17.15 0.52 0.00
2019 -4.83 8.42 -2.60 7.69
2020 7.03 -11.00 1.07 0. 00
2021 -12.59 -4.36 34.39 35.71
2022 -1.04 -4.18 2.36 26.32
2023 -4.64 17. 06 9.23 -41.67
2024 -9.73 14.92 40. 49 -10. 00
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Study on the Decoupling Relationship between Urban Expansion
and Water Resources and Water Environment: A Case Study of

Protective Development of the Karst Aquifer in Nanning City

HUANG Zhiwei, HUANG Chunyang”, WU Pengqing, LIANG Shuang, XIE Weian
(Guangxi Zhuang Autonomous Region Geological Survey Institute, Nanning 530023, China)

Abstract: China is still in an important stage of urban construction and expansion. Balancing the
relationship between urban development and environmental protection has a significant impact on the stable
development of cities. How to avoid strong disturbance and damage from urban development to the karst
aquifer surrounding the city and keep the structure of the aquifer stable, while meeting the needs of urban
development and maintaining continuous and stable urban development, is a problem that must be addressed
in current urban development. This study compares the disturbances to the karst aquifer caused by the
increase in water use and the increase in water pollution resulting from urban expansion, and, from the
perspective of decoupling increased demand from disturbances to the karst aquifer, proposes decoupling
measures to avoid excessive disturbances. Finally, this paper takes Nanning City as a case study and makes a
specific analysis of cases and data on how to achieve a reduction in disturbances.

Key words: urban expansion; karst aquifer; ecological footprint; decoupling
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