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Abstract: The current situation and evolution of water resources in the Guangdong—Hong Kong—Macao Greater Bay Area is crucial
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to the high—quality development of the region's social economy. The study focuses on the current situation of water resources in the "
9 Cities +2 Municipalities" of the Greater Bay Area in recent ten years and its co—evolution trend with social economy. The results
show that the present water supply in the Greater Bay Area mainly relies on surface water, and the distribution of water resources is
not equilibrated with regional economic development. As the core engine of regional development, Hong Kong, Macao, Shenzhen
(extremely short of water) and Guangzhou (severely short of water) have a low per capita water resources. Guangzhou, Foshan,
Zhongshan, Dongguan (>80%) and Shenzhen (>40%) have a high degree of water resources development and utilization, and the
pressure of water resources supply and demand is large. The synergetic law between the current situation of water resources
utilization and social economy in the Greater Bay area, resulted from attribution analysis, indicates that industrial structure
influences the water consumption structure and controls the water consumption efficiency. The industrial structure and development
trend in the region and the comparative analysis with the bay area in the world verify the "Petty Clark theorem" in the theory of
industrial structure. With the continuous economic development of the Greater Bay Area, the industrial structure will be optimized
forward, water consumption efficiency will increase, and per capita water consumption will gradually decrease. Meanwhile, the
demand for urban public water and domestic water will continue to rise, and the water supply facilities, water quality and water

supply security in the Greater Bay Area need to be ensured to meet the future social and economic development demands.

Key words: current situation of water resources; water consumption structure; social economy; hydrogeological survey engineering;
Guangdong—Hong Kong—Macao Greater Bay Area
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Fig.2 Distribution of population(a) and GDP per capita (b) in the Greater Bay Area
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Table 1 Contribution of industries to GDP in the Greater Bay Area(%)
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Fig.5 Water consumption structure (a) and water consumption per ten thousand yuan of GDP (b) in the Greater Bay Area

http://geochina.cgs.gov.cn 1 EMTT, 2021, 48(5)



a8 S RIAE BB DOK SR IUR A St 225t R B —— S EPRE X LS. 1363
1000 . 100
(a) / ——1:1 fil%  Proportion line (b) .§ . HEGRIK LR Severe water shortage line
/ HEBIKLE Severe water shortage line _E_ K5 Ig‘l’ iy = = = HEEBKLL Extreme water shortage line
=800 — = = HREB/KEE Extreme water shortage line E 30 (&) : P = = —40% ERLk Warning line
g
£ 2000 i @ 2E 6 !
X35 Eg :
E S T g
B 2400 RE o4 Lo _ N ___________________]
2 £2 -
g = £ |
: £ :
200 ‘; 20 ; ° ~
) )
i i M
0 8 0 1
0 1000 2000 3000 4000 0 1000 2000 3000 4000
N EPK B /md 7K B m?

Per capita water resources

Per capita water resources

I 6 ANX 7KL (a) KL ROKBE IR A A AR EE (b) 5 AR BI85 156 &
Fig. 6 The relationship between per capita water resources and per capita water consumption (a) and degree of water resource
exploration and utilization (b)

T REAR , 52 NS4 K R o 3 0 B 2% i 7K 9%
VR TE R A AR BE DK e IR A b T o (H2
PP AL AE A K BE IR EEAKT 1000 m? B IFAS B
i, A s 3K 26 b DX K 9 IR T R R R 1 T
40% . R U TE KT XN 47K B A T 1000
m’ (R IX A RP RS T RN e el
IRSERBITAE KGR UR SR LA R 5 7 I 5 G 10 o
4.3 JAE S

PIVFE S A3 B T 8 PR B 5 SR 3% 4 T, A3
TR U IR o3 A0 I 0 32 B AZ B [ SR P R K B
PSR AT (7= 0.84) , HUCEA SRR A L

il (7=0.27) o FKBEWEIF L F IR G 0 W &5 5
e VB, FHK 454 DL R KRR . Hedp gl ]
KSR lk FH AR Z803 43 300 FH O 56 ol 3648 7K
DL R AR W v 2 AR A8 7 o 253 s Tl
KL E (= 0.88)  Tolk K ZL AR (7= 0.26) LA
F N R (7 =0.15) J& /K BRI & F) R BE v 1Y
P AT

FHKRCR B2 25— =456 (2= 0.71) 26
— Al LB, RS R AR . RS =l
(P=045) 5 == e s, HAKSCR B . 4
Tl L E AT KRR A 5 (2= 0.28) , B4k

R 4 KFRIVRIFE 5347

Table 4 Attribution analysis of current water resources situation

PeR e LA M 2% EiEp B HIR T EES ¥ (D) S e
- G2/ 0.05 (+) i
SRR R
AR S R KR 0.84" () N
=R N P UNEE 6 0.27'(-) V
N FASE UNEE s+ 0.15"(+) Vv
W ALK 0.00 (+) -
- ‘ - Talk K 0.88"(+) Vv
IKBHIRTE R A F L [RSE N flk F K 0.37'(-) Vv
AEVE FHK 0.02(+)
. Tk KR 0.26"(+) Vv
A Ak KRR 0.03 (-)
PNEEIY UNEE:§ 0.04 (+) -
Rk %% X ek 0.71°(+) Vv
S
(J3 7% GDP fij ki) ST P LK g Ry 0.28'(+) vV
H=rA 0.45°(-) V

TR+ ORI R B PRI E 95% (p<5%) , “() " FR TUHIE, (1) FRIEHDE, V7 FoR A7, - FoR B4

http://geochina.cgs.gov.cn FPEHLT, 2021, 48(5)



1364 T 5| Hy [t 2021 4F
—&— TLJHI/K Industrial water use —e—Jiili A 3%/11/K Urban public water use ; ) ’ .
o— 111K Agricultural water use @ 55K Domestic water use ==Lk Indl{smal ‘water use -I-izk?ﬂ’z}}UlM( UrPan public water use
. —0= #Jfi7K it Total water consumption 250 =&l HI7K Agricultural water use —&—"L37 /11K Domestic water use
(@) . (b)
£ o
L 00 |Seers w0 & M
2 \ ,O' ~ ° E a2
. = 80 ~ tE 2 A—‘-".\‘——H_‘__‘_,...\‘
§§ *—‘_\t‘ﬂ% 230 9 g R %30
g4 \ 4 HWEES
g« o T
Xz =5 E 5
=& 20E 8 E 59
5 40 | e—e wE o8 ———t———————— " °
k4 g 5
= — a0 2 Fg0 "
20 ~— = 4 PESEL e
0 200 0
2,010 2,012 2,014 2,016 2,018 2,020 2,010 2,012 2,014 2,016 2,018 2,020
R b
Year Year
100 P 3.0 200 1000
===k Tertiary industry 3 =t 77 7CGDPJI] /K fit Water consumption per Y 10000 GDP &
=35 7|l Secondary industry EN . ) . . . £
90 ==\ Primary industry 25 > =@~ ki JCHIME I K Water consumption per ¥ 10000 industrial added value =
i N _g 160 | ==l 517K Agricultural irrigation water per mu 800 E
< 80 5% % EE
=3 2.0 ) 2 L5 W“ 2 g
%2 70 REzg SO0t 3
&2 s A EE =
g %0 oS ¥E =8
58 & E S 80 400;5.7@%"
o £ 5 il
a T2 2 ==
S 50 ®E = ® 3
s S 40 200 E
40 . & 3
a o
(¢ ¢ dj, -
30 0.0 0 0
2,010 2,012 2,014 2,016 2,018 2,020 2,010 2,012 2,014 2,016 2,018 2,020
Ef b
Year Year

P 7 BR =AUl g (a) RS (b) HRREER (o) LR H/KH(d)

Fig. 7 Industrial structure (a), water consumption structure (b), water consumption efficiency (c¢) and water consumption (d) of nine

cities in the Pearl River Delta
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(CE RS SCE,2020) o K X HETR ML HZK L K&
Tolb 7K Fb BB, 55 =l B ERAIG At = K0
X BT, NS KRR R . bS5 e
() “BC S — s p v B B 2R R R T, NHY
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Table 5 Comparison of economy, population and industry of international bay area
B WAk AC/JS GDP/Jifz3oe  A¥IGDP/FiEIt  H="k5H/%  GDP &L/ %

RACEIX 3.68 4347 1.8 4.1 823 41
AL 1.74 2340 14 6.9 89.4 7.7
A4 17 X 1.79 715 0.76 9.9 82.8 44

R NE 5.6 6671 1.36 2 62.2 10.8

T S WS XK BRI AE 78 4 5-(2020)/ /K FIZK B2 54 K2 45

* 6 EFRERKFRBEREZEEIILL

Table 6 Comprehensive comparison of water resources in the international bay area

BIX EREKE/mMm WKk NEA/T fokEALm ABHKE/mM GiHEG
RS X 2057.65 56448 7028.99 232.41 330.64 2018
IH4x X 412.11 17900 733.17 18.20 215.09 2015
R X GRS 1638.00 1239 1340.13 15.41 114.99 2018
AL X (ALY — 141300 1937.81 35.27 181.99 2018
R KT gt 55RO S )y
AT EL TR BT W s 585 ol R A 13530 09 ok
MYARRT L BT, Tt — 2D R R A =l [ R g5 b AR H LU LS g

WA F 55 By B A e AR IR T (BRAE S
2004)

FE 2.1 T AE S 2 PR R34 LA B 36 5 345 K
V5 DX [ 6 e T AR B, SR — T b v e B
AT AN — [ 52wt [X 22 5 K e A sk () e 510 43
M AR I ERIE , 1] FLIA nT LA F A5 [F) 2 g K- 1
G b DX (] — B o5 AR R ) o) v A B 2B Y
BoE . 38 [ M i A Jdi i, 1957 4R IH 4 I A H
h 256 J7, AT K& 8.76 /2 m', N AET KRN
342.19 o, Hovr ol R S S H K & 1Y 40%
(Howard et al.,1957); 1fif & 2015 4, A I ik =
73317 07 AE K 182 /2 mP, A KR
215.09 m*, £V WE 5 K &Y 10% (ANNUAL
SURVEY 2018-2019), [H%: 11175 X A4 FH 7K = )
TEES PSSR, I AKRCRE T A . R,
M 44T DUE Y RIS IX R = 9
M E RA T KA R, 5 =l L EE R 2 K )
HEATKE R RARKIE XM &R RETT
KB A =t E B R, P S A AR R Y
MHRGIEIX Bl =L S5 4 AP 1k B Tl 7K 3%
R TR, NI K S 285 T 5 R B 3R 2 4t
FHAK VL B A 16 K 5 oK 1 B b B e 82 7, It
ROK T 3K i R EL 2 T o R BOR S IOk K 3%
Jith KK BT K R DA A K 2 4 R T

(1) HEGRE XK I X 3o A AN 2 HAE K 25
i —  5IXIRA T KB, BT Fil R
PIARSE M LR L, K B R TR K
R R R s B Ll L M (>80% ) LA K
TN (>40% ) 7K BRI K 15 o

(2) RIBXHESL TR 5K TR & A H
BUARAT MR DGR < 77 Ml 25480 5 e R VS X1 FH K S5
DL KGEIRTT & AR RS, f il K%, Hop T
A K A, K B VR T & R AR R A . 5
=7y H E G, 7T GDP K )N B KL
R

(3) K985 XN 349 F K R A 5 DU RS X e v
05 H g5 R Al 55 T L
e, AR =l H (60% ) BARA %o

(4) I 104F2k =i 25 el i, 4«
7K S Tolk K 2 2 T R (A A 3 H
KA LA B AR 36 K B e 2 ), T B AR K %
Jiti AR K K B DA B (K 2 4 e TS IX A SR A 2 2
AR K.
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