5 38 55 3 1] KeOwEOW R 2022 4E5 A
Vol. 38 No. 3 Water Resources Protection May 2022

DOI; 10. 3880/j. issn. 1004 - 6933. 2022. 03. 009

VRS RIS DX K B 6 22 1) 349 1 PR 4 B
ﬁ%%'%%}ﬁ$§l’2’3’4’5 igf;iiikkl,2,3,4,5 K E% éZE1,2,3,4,5 fﬂ3 %ﬁ§1,2,3,4,5

(LT RABKFDK R ORTERE )7 7N 5106105 2. 3] CKFIBOR FE S 07 e TARESEER %, 7R J7 M 5106105
3. T ARA KN Iy N TS A SR E AR M 5106105 4L TR TREUK SR A B S K A S IE R E A SN
JUAR TN 5106105 5. AR R E R MFEBIE L, )R M 510610)

FE R 2009—2019 F 5B R KB RAALZ 18 ARF K TR B HE BT & RIGE AR R BTA
T GDP 5 Rk = R 5 A 6 ) B AT B R, 5P M T RER R RISHALR , 547 T R 3HAK TR
FRAZE, £REW.2019 FLBERLKRBEADEKRFERE GDP 5K R E 69 kA2 ZEK, L
R EH AN H0.520 #20.651, B T HERFHER, AARAHKZ EAS R, @i A RISHIT 3
TR 64k, RIRE £ F 3T SR 2 F ek FR K, MRRAYA T GDP 5RFRIEARZIERE
$:2019 £ BB R KB RKER ABISHKA 4.0, 58 HMER, FEA ARE R PERFE, B3R TR
KRRAREEZR, LERFEMEY RINARFEETR ATEE KT REHAMITREN
R, FFRARAE S B GBI KRB RRTRE R A5 A= H A B AR, BARF RS R R
B M 2 — W B e A B

KEBIR AR TR A R TRRRAGH o, R RIGEGARIBEG AR KRB R
hESERE.TV213.4 XHkFREARD A XEHE 1004 -6933(2022)03 - 0065 - 07

Analysis of water resources spatial equilibrium in Guangdong, Hong Kong and Macao Greater Bay Area,// HUANG
Fenghua'**** HUANG Benshengl'z'a‘zx'5 ,HONG Changhong'**** QIU Jing'***’ (1. Guangdong Research Institute of
Water Resources and Hydropower, Guangzhou 510610, China; 2. National and Local Joint Engineering Lab of Estuarine
Water Technology, Guangzhou 510610, China; 3. Guangdong Key Laboratory of Hydrodynamic Research, Guangzhou
510610, China; 4. Guangdong Key Laboratory of Water Environment Treatment and Water Ecological Restoration,

Guangzhou 510610, China; 5. Guangdong Provincial Science and Technology Collaborative Innovation Center for Water
Safety, Guangzhou 510610, China)

Abstract : Based on the economic and social indicators and water resources data of Guangdong, Hong Kong and Macao
Greater Bay Area from 2009 to 2019, the spatial equilibrium of population, GDP and water resources was studied through
Theil index and Gini coefficient, and the water resources load index model was constructed to analyze the degree of regional
water resources development. The results showed that the matching degree between population and water resources, GDP
and water resources in Guangdong, Hong Kong and Macao Greater Bay Area was low in 2019, and the Gini coefficient was
0.520 and 0. 651, respectively, which belonged to a highly uneven level, and the Gini coefficient showed an upward trend.

The same conclusion was obtained through the Theil index. Inter-regional differences contribute greatly to the overall
difference, while the matching gap between population, GDP and water resources in the region was not prominent. In
2019, the water resources load index of Guangdong, Hong Kong and Macao Greater Bay Area was 4.0, the grade was grade
III, and the degree of development and utilization was at the medium level. The water resources load gap among cities was
wide, and showed an increasing trend year by year. Areas with large economic aggregate, dense population and relatively
insufficient water resources had high degree of development and utilization and low potential. The spatial distribution of
water resources in Guangdong, Hong Kong and Macao Greater Bay Area is not coordinated with the layout of productivity,

and the spatial imbalance of water resources has a trend of further aggravation.
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Table 1 Grading evaluation of water resources load index
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Table 2 Gini coefficient of population and water resources
matching in Guangdong, Hong Kong and Macao
Greater Bay Area from 2009 to 2019

GO B IRV X AR X P4 X
2009 0.520 0.563 0.021
2010 0.513 0.536 0.066
2011 0.517 0.548 0.063
2012 0.515 0.538 0.064
2013 0.512 0.526 0.063
2014 0.515 0.534 0.061
2015 0.518 0.536 0.061
2016 0.520 0.534 0.060
2017 0.524 0.529 0. 060
2018 0.523 0.525 0.062
2019 0.520 0.520 0.063
HE 0.518 0.535 0.059

R3 2009—2019 FEFERAZTXAD
5k &R A MR /RIS
Table 3 Theil index of population and water resources
matching in Guangdong, Hong Kong and Macao
Greater Bay Area from 2009 to 2019

RBECA IX B 22 57 X Bl 22 57
YRR
R BAEEC TR/ % AURAERL TUIRE/%

2009 0.289 0.212 73 0.077 27
2010 0.293 0.221 75 0.072 25
2011 0.297 0.224 75 0.074 25
2012 0.295 0.222 75 0.073 25
2013 0.291 0.219 75 0.072 25
2014 0.294 0.220 75 0.073 25
2015 0.298 0.224 75 0.074 25
2016 0.295 0.223 76 0.072 24
2017 0.303 0.230 76 0.073 24
2018 0.303 0.230 76 0.072 24
2019 0.300 0.227 76 0.073 24
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Fig.2 Lorentz curve of GDP and water resources
in Guangdong, Hong Kong and Macao
Greater Bay Area in 2019
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RRBFELRNERRH
Table 4 Gini coefficient of GDP and water resources
matching in Guangdong, Hong Kong and Macao
Greater Bay Area from 2009 to 2019

EEO) BRI X AR X P I
2009 0.640 0.639 0.094
2010 0.629 0.625 0.076
2011 0.627 0.628 0.054
2012 0.634 0.618 0.028
2013 0.639 0.598 0.004
2014 0.640 0.602 0.007
2015 0.640 0.602 0.031
2016 0.637 0.600 0.041
2017 0.641 0.601 0.036
2018 0.647 0.601 0.022
2019 0.651 0.605 0.022
HE 0.638 0.611 0.038




£S5 2009—2019 FEEBRAEX GDP
5k &R E MR /RIEH
Table 5 Theil index of GDP and water resources matching
in Guangdong, Hong Kong and Macao Greater
Bay Area from 2009 to 2019

ESCEES k12 B X I 22 5
SR RAERR
thazw  BRIREC TUIRR % FURIREC Tk %

2009 0.513 0.334 65 0.179 35
2010 0.497 0.317 64 0.181 36
2011 0.489 0.308 63 0.181 37
2012 0.492 0.310 63 0.182 37
2013 0.491 0.309 63 0.182 37
2014 0.492 0.310 63 0.182 37
2015 0.490 0.324 66 0.166 34
2016 0.484 0.321 66 0.163 34
2017 0.493 0.328 66 0.166 34
2018 0.498 0.330 66 0.168 34
2019 0.508 0.332 65 0.176 35
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Table 6 Water resources load index of
cities in Guangdong, Hong Kong and

Macao Greater Bay Area

KBEPEE N[/ GDP/

L I K ¢
Il 1959.6 1531 23629 0.50 1.5
I 28.6 1344 26927 0.50 105.0
PRt 1247.7 202 3436 0.50 0.3
¥ 11 2807.5 816 10751 0.50 0.5
BN 325.8 488 4177 0.50 2.2
458 344.7 846 9483 0.50 4.1
il 2683.7 338 3101 0.50 0.2
| 2512.2 463 3147 0.50 0.2
HEPR 2330.3 419 2249 0.50 0.2
i 9.8 750 24118 0.50 218.1
| 0.7 67 3549 0.50 331.5
;ﬁ;gﬁ 3566.5 7264 114566 0.50 4.0
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Fig.3 Water resource load index of Guangdong,
Hong Kong and Macao Greater Bay Area from
2009 to 2019
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