AN 2024FE 118 #1148 $34% Nov.2024 NO.11 VOL.34

BRI ERAMNR 2K EFAEXIE 20 AF I 81

THE 20TH ANNIVERSARY OF EMERGENCY WATER REGULATION FOR RESISTING SALTWATER AND SUPPLEMENTING FRESHWATER IN THE PEARL RIVER

DOI:10.16867/j.issn.1673-9264.2024362

TR, S, EIR, S5 S0EEE I T T K TRBRIC S U8 B A9 IRIT] L BRIGHE K PR BEIFFE (], rh EI R TRGT R, 2024, 34(11): 81-86.WANG Baohua, XIAO Wenbo, WANG

Pei, et al.Research on water supply security of Macao and Zhuhai under the influence of salt tide based on the joint regulation of water engineering groups[J].China Flood & Drought

Management, 2024, 34(11): 81-86.(in Chinese)

WG DAL T oK TRERRIR 5 L L]
DRI K & 4 DR B E oL

EXCE NN

I My LA

(v A BRI AL X B 0 A IR, ) 510610)

O AN KRERARITIEZER B OB TR, RMAFREZ, P ERBOFEA, R 2R KA Z20nEENRRE
FORAMARE T AEREG AL EREFRMERL LW RTF B BT LWL E T ARERKEGEEAER, BB m TR
I P v R o R AR B AR AR G R AR AL, T AT B koK G R B SR R T A T BB gtk B b, B A AL T Bl gt
KER, RBEARL2EET EHRXER DT, 2035 £ KM 97% ALK T, MK, FR. S 8. HAhR 0y FHBORBEEH
A #132.7%, 13.8%, 0.0% 1 50.0%. 4 % R [T, A KT R, B REA LA RGFEAE AL SN BARL2RERR, AT
Mk PR EGREETT R, FHFHANCm WA ETELE  ATFRTHRERT, KBTI AZL2RESF,

4R A5 TRl B K A KA E
hE 4 %S TV697.1; P731.23 XERERINAD: A

0 35|

W] BRI T RRVT. = F N 2%, Mo AbBRVT. 322 g
CUEE TN T TIX, A IR B =, P AR 357K ]
SN, 3T K R EAR SRR LA, Y R b —
ASTKIEZR GRS S5, FELUES J] 11 7K3HE S KRN,

21 H2a Dok, BRIT = AN 2h B 2558 50, JLHE
2004 4 2009 4F 2012 4F, ™5 B B SRR SRt
KL A3 1 TR R B o AR ER VT A Z2 51 25 (LA i
BRITZ) H 2004 AEFFARZHZUICHEERTL “ e ANR ™ by 287K
T, ARG T 808, PREE TIRIT . BRI AR K A K
b, JRUGE T ERVL = AN XK AE SRS, JFEI T “F
HLEK K e AR R AT, — e R A TR
BRIEA KB K R 2 &, JREUS B AR 2 | uF A

[

%5 B #5: 2024-10-08
F—1EHEER: TRE F, EH AR, E-mail: 15146181@qq.coms

XEHS: 1673-9264(2024)11-81-06

AR (HER O KRR PR A IR, BUR KK T,
AP R A KT G TR UK, K PEROKRE P TeTk
W FRIR T L BRI K 2 4 RO B P 22 AL
J& . RIK AR AANBIE N, ASCRSRAR K SR BER ok 2
Mo DX K 22 AR,

B 5 — B ORS00 P R A X A5
TG (A Wt , WS ERIRAHR IE 20l 4Ras 8, 3R
R AR XS ER = K A E QB8 T XBR I T IX
HRZh A, BRI IRTTIAR T fe b 1) R SR AL B B 6 K e
), AL, X 722 g R B 1 B e 1 R . (R
O B T K R R RE T FIHRAR XU RE ) , 7 DXk
PR PR F AN SE%, il LR BRI K TR S oK, B
TP Tt 2 R R

JEUBE i A P AR T = AR U A TOUEE, B PE L JEVERY

CHINA FLOOD & DROUGHT MANAGEMENT #EFiRiE M


https://doi.org/10.16867/j.issn.1673-9264.2024362
https://doi.org/10.16867/j.issn.1673-9264.2024362
https://doi.org/10.16867/j.issn.1673-9264.2024362
mailto:15146181@qq.com

THE 20TH ANNIVERSARY OF EMERGENCY WATER REGULATION FOR RESISTING SALTWATER AND SUPPLEMENTING FRESHWATER IN THE PEARL RIVER

82 I BRI ERAMNR 2K EFAEXIE 20 BAE

202411 A 11 H $34 % Nov.2024 NO.11 VOL.34

RTINS oty o W T = i I | A 0 U N A € 9
BV BT 2, SRS E AP ALV = A A BE ST L
SRSV R S, ST T DK AR AR VR R AR
S TR, ST b PRV T K R R IR VR BE AR, A R
B Vol K A i o DXCZE T, ST RO R R IR T R
SRR FIK 2R R R BEASE Y, 5320 A b B ok oK 5 R
P ) S LT L A T K B T, AR
EELOL AR BRI BRI R, 3R I K2 A R TT 5

1 kRS

1.1 HoKRIE“ =&

2004 477K ) 5 4 2R T 23 S 1 YR BR VT © F g b
R AR K IR, BRIT 2 E 1 £ 20 4F B ) S it A 7K 3
“FRBAMR TR, SLE A EIE B T A2 K X Y MK JERE N
“ER—IEPBZR”, DL 3 d KK RRIE RIIA 2K IX | Btk L

7SI A 14 3 i K P2 Sy < 5 B iR, DA b i oK
RUK PERE N 5 =B BT ALK OR A% Jy ) AR 5T 2% 1
[ 58 BB KRR R K FIRR AL, 55 = 1B B2 K
PE R RN —2 . e MERTE G KRR
1.2 87, FRiBHKk RSN

WG E W = KIEK RS (B IITTKER .
B K 2B K RIFUK RS, BTk R L K
Sl TLEERR BN VLKA . PEZKIR B B K AR Ry, o
VLKA R 7R B0 A 30K Sl ML T 7 A1 B3 49 [ 1L K
RAE T HEAER W EEATM L P& )T B
8 HEHUK S 3, BT HUKHIEE 637 J7 m/d, UK 13 JE,
VARER AT 9379 T m,

MK AR R 5 (] 1)K, BRI SR AR R4
AR 7R P, AR R K TR R AR AT Sk |
b T B A, DARATAR . AT, RUELLL, REE L HHE

E45)
\ i EHKE - kK
< G BUKAES e Y S )
\ Y R R[]
bR
" i
Ui
\ AN Jii8 Yi,‘ P Sk 2 3
i v [ rif,,, 1;:;‘1 e
Mooy ko LU i
: o o !
e wok | |
E 5 (- > ‘
i T |
e Y o N v
BT j} a ’Lfﬁ %
} * | } Y AT L
* : v } ﬁ] \ ﬁ'}(ﬂf];‘/[ T
o A T ,1 Ry g g3
Y | [EERL } i i
| 3
| | e - - L4 il
K| ! x w | E—
VIR A R Qs
I ) I - —
. Zo) 4 EZ5H 4 I Al HI L% i
i Wirto A = . G Ty
S i | L ST
v * W VKLY L y
. e P g
i [ i \
S | 1z wwuiu i ﬂ i L __
IO SRR A e M
U oo T g
AR x it ok i -
it - it v i v

B 1R, Fisfk REBLE

B +EFRHE CHINA FLOOD & DROUGHT MANAGEMENT



AN 2024FE 118 #1148 $34% Nov.2024 NO.11 VOL.34

BRI ERAMNR 2K EFAEXIE 20 AF I 83

THE 20TH ANNIVERSARY OF EMERGENCY WATER REGULATION FOR RESISTING SALTWATER AND SUPPLEMENTING FRESHWATER IN THE PEARL RIVER

FBE L MEHLIT . BRET. TR KR, Sk RET) 474 T7 mid,
SO EZS 6 820 T3 m; P4 i ok AR 32 S A5 5 4 |
RIS w15, DAY, b5, Jedb . Seieis | Rk
JKPE, SA/KAE S 106 JT m¥/d, BSHFIFEZS 2 559 7 me,

ALK G50 XK, T B IT LK 1 85
ARLPUW A, 3 1T R X, R R X MR
REGE . AN b W] PEIRAL 7 AT R X P X AR R
% b . Ak 4 AT R I R R XL R
W) RS A X T AR

FRAEAK TR G, 845, #2545 . S oK T A
PR RE S5 ERE, K G R wE 55 B MOR I s AR . A Bk
JERTREAE AT AR A SRR, (KX R vE I A KU, K
BaLll . MK PTRAE ALPERE, KX GO RE L A
AR B R e ARYT . POl K RN
JEERE, SR L AL R X R AT

2 migE REB G ERRE 5KEE

2.1 BT KERBAFAERE

AU A K 2 R U R BARNR 1 R A
REIVEVLIICE TR ERE, A5G KA — 2. e, m .
W K P2 55 2 FECHC 3 J3 0 00 A 7 7 2 R R R A A
AT H PR TR, I R 1 Tl AL % 1 ] 5 X R4
AL, A58 i T /K 5 5 i B B H it e
211 EARE#

T ERE R GRS TA):

D [8Wr 0+ AW )+ AWs 0+ AWora 0+

S W] [ S - 3 i

e TR R B O IXE] 55 moh S K G ol i
X 0] 550 AW ()R ¢ B B K 2 1) 3 oK & A8 4k TY . LT,
BS . DTX 73 5| gy RAEMF— . Jefe, A @ K BRIK
PEs D AW, G0 ¢ i B U X ) ok KR
D AW GO R A s D AWy (i) Jy i
B HOK B

21.2 Wk EM

VINEY S e S UTESE 8
Vi+DH=V©®+Q,n-0,0H-0,1)

o Ve+ D) R K i BERIEZS; V(0 R K i Be)
25 Q,, (O IR FE (N BON R K 5 Q, (0 7K P i Be N K L
K Q, (1) KPR BON FK &
I RESE#
Zonin SZ(1) < Znn
s Zoin FIKEEFCIKAL 5 Z (0) R K P 40 BEK AL 5 Zimax 17K
JPEIE R &KL,
JEASLR
Viin <V () < Vi
M Vi WK EEFLPEZS; V (0) KPR I BUEEZS 5 Vi HK
JE R
RIVIESE
Nuin SN (£) < N
s Ny A7K B RIE H 75 N (0) 2 7K B 3 e B 5
N NIK HLE AL
B LIH: DL AR R o AR AR
2.2 XIFRILBEFKERF B &V EAEE
DX 3K B VR 5 ) A BRI M) AR K R PG VT
TIIKTE R4S A2 0l TAE, DL XSk B Ko F b, vy
DX 35S Sl 70 AT K R 5 R B A MR AT WK A
VAEE, AR TR K B8 ) 20 AR RN KA e i BE
o,
221 HArE#H
DX 3 9 K AR

O =22,

P TR R BERG MO EESE | K TR N TR
FU8G QG jot) B TAR I FHAK P itk
2272 HFEEME

TAKRE T 3

N

QG j0

N
D060 <0, 1)
j=1

K Qo o) T Bl T AR i A B K ALK BE T, X T 53 T
T A s B PN B R T BOR K e, K 28 TR SRy st BE P AT
TR I BORI TR AR 4R PR Z il

PR AL TR ) 2R

L(k,1) < Linax (k)

CHINA FLOOD & DROUGHT MANAGEMENT #EFiRiE M



84 I BRI ERAMNRT R 2K E R ELHE 20 BF

THE 20TH ANNIVERSARY OF EMERGENCY WATER REGULATION FOR RESISTING SALTWATER AND SUPPLEMENTING FRESHWATER IN THE PEARL RIVER

202411 A 11 H $34 % Nov.2024 NO.11 VOL.34

o Lik,t) R B 2 ki 1
Kt Fae o

HABL A 5 2.1.2 /N5 AHIA],
2.3 HEERAR
231 LA ERRET I

O AR, RAEM . e B @K
=30 Dﬂtlziscﬂ, Fe 45 A R RN AT B ] R,
J"F%f’?#%ﬂﬁiﬁﬁ_ﬁ?%lﬁl‘tﬂ'ﬁIZI‘ﬂ?é‘iﬁ?E/\ 153 I
KR Y S R BRI H R R KO AR R
VI T HE K AR AIE R 97 %, XW?JPEE‘J@ BT A K 3 %
H AR AT HER 0BT, PEHL 1992—1993 4E°h P=97% 3k
K SRS AR 5 T B AR R T W 2K R X A b B R
%, HEA 15 4& m?® PRI EES, TGN SR
R TR e A R X A1 98 1 B DA JEL B TE O oM s o e R
KN (7 d) 118 2 500 m*/s(FHREAE M 2 100 m3/s)
JEJak, HAf I E] 2 200 m3/s (FH B AE M 1 800 m?/s) Xf H

7J(E;, max (k)yg%gﬁkﬂg%

6000 -
—IRTRT (TR )
5000 - — iR
4000 -

3000 -

Uit/ (ms™)

2000

1000 -

0 1 1 1 1 1
1992-10-01  1992-11-10  1992-12-20 1993-01-29 1993-03-10 1993-04-19
A fia] (4F-H-H)

2 P=97% HBIF KERIKANKATE B BB BEREREE

2.3.2 Bl F I BURBE R

A8 DL VA SR T 5 JRE ) R PR 80 AR A R
PE A o A E’Jﬂi{ﬁﬁﬁﬂ%ﬂilﬁ?ﬂ@kﬁﬂ ﬁﬁiéﬁl
BREET T3 15 50 A H A BOK 1 JRRE AR I R5OMI B T 9 it
ZIE AR O 2R, P A RT] | BRI 7&%%%&1
K IRl B R IR S5 T BURME R o P=97% KK AT T, A
K10 A ZUAFE 3 A)ARK-R ATk T B2

PEAT RN K o O R AN K TS B TE A K AR AL B A HURMER I 13.8%. 32.7%. 0.0%, PHIX #d . K3, R
B 2 TR o IR Y BOR MR35 50.0% ., 50.0% . 7.6%(F 1),
F 1 HBE P=97% {SRIEBUREEZE (KTE)
(%)
e 4H 5H 6H 7] 8/ 90 10 1 12l U 2i 3H T Ak
i 1000 1000 1000  100.0  100.0 349 14.9 113 6.3 90 103 312 51.5 13.8
=] 1000 1000  100.0  100.0  100.0 0.4 0.0 0.0 0.0 0.0 0.1 0.0 41.7 0.0
Hit 1000 1000  100.0  100.0  100.0  68.5 51.9 50.7 435 465 461 614 72.4 50.0
(PS 100.0 100.0 100.0 100.0 100.0  56.8 34.9 30.8 23.9 275 287 504 62.8 32.7
K 1000 1000 1000  100.0  100.0  68.5 51.9 50.7 435 465 461 614 72.4 50.0
Ml 1000 1000 1000  100.0 1000 233 8.3 5.7 1.9 42 49 208 47.4 7.6
2.3.3 RE R b BAAKEBIK AW E BRI 45 A XK IR B AR A Sy ULk 2.
MR AL S5 B R ] L BRI R AR AR R, DIOKJR L K T2

B FIZKP RS 05, TR A T R 34k, T K 2501 4
FE— 2 AT 2 i 0], AL 25 AR B 7K TR 1) 25 FH K P 4t
KRR QA . B /K TREE S i Wl iE N A S 3R b
FH7K; QBEKIRIT o M X IRN A 24 KGR, #2285 A
5 K, TV K A W AR S Iy 3 T K 2%
KR TREE R B4 K TR, TR &K TR e K E
FIE K Je 4 K, BN 1K @AK T SRk BE

A E & B AENBIRE, ZIHNEAE; @23 R,
ORI AS DX 225 BB T B4 DA, sl o 2 R AR
BF T 2K IR AR, & R XA K BB T 32 48 B
Euli 5K G ZITHE, ST BEARFF K i X EBK

B +EFRHE CHINA FLOOD & DROUGHT MANAGEMENT

2 &R XEKKIRERGEKRENTFR

FIX ThHIX BRI AL ST )
MXA JUE R TSk BEERE ATERA SURRE
HHE F T7B PR TN JUEERE ATERH SR
BRI J7E PR NSk JUEERE TR SRR

RIX FI A T7B PR TN JUEERE AT SRR
LR JUECERL TSk R AT SRR
IR T7B PR TNk BEEERE T SUERE
PUIT SR ANk PR SRR
L i PR

X Jedth il R
b KRR I JeBele | G255 Rt
=4k SN R R




AN 2024FE 118 #1148 $34% Nov.2024 NO.11 VOL.34

BRI ERAMNR 2K EFAEXIE 20 AF I 85

THE 20TH ANNIVERSARY OF EMERGENCY WATER REGULATION FOR RESISTING SALTWATER AND SUPPLEMENTING FRESHWATER IN THE PEARL RIVER

3 &I, i kRERERTR

HR A AH DG TR R, 38 2k 38 B 3k . 7K P B LAt T
FURE, U2 2035 4F W] BRI HEK QR IEAR R ot 22 0 |
TR ARG, BRI AME T D | & AR 20K 5 e
PRAE, XFMRTT L BRI X HEA T K B R AT - A4, it
1T BRI HK 2 R
3.1 EMMKRETR

PR UK R FBUAMR ™ 5 7% s AR K B3 U5 T &
FIHIAK 5, 2035 4, P=97% K /K MR 45T, /K X 3k 75
KA 104312 md, K & h 83042 m?, B K &t K
2.13 42 m?, BOKFH 20.4% . KL B FEEAEAR X, HRKE
BAE 10 H B WAE 3 A, s RBOKEEEATE 11 .12 7.
17, R GHIERANRR I R BT ER , B IRT ., 2k
Vi i XA Ay [T 5% % I s A DX, 7 K B R b, IR
BRI R TCIE L BT AKEAETR K ZLR

FERFFBUIR K IR & I FEAS = () B |, 25 TR b
AT T N | B i o R R @ 0 I I TR
2035 4, P=97% K KW 55, K IX St K 5 Ry
10.43 12 m?, SRk 5 0 m®, PR L, WR17] L BRI H ALK £
B 7 58 A bR T K PR A 8 B e Jal B e U ER, T
AR M 2 37 AT SR AR IR RN RE 1 o JL AT U Sk FR
i 80 7 m¥/d §"# & 360 J7 m¥/d. 5kt 140 J7 m¥/d
PHZ 360 J7 m¥/d, ERgt 50 J7 m¥/d § 3% 100 J7 m¥/d.
32 MRERAREAR

AR M S S i S AR R RUK R, AT R 2R
PR b LK CRIE 2R R R TR 0 L R A KIS Y
7, WIBLRE K TR LRER 9 d 1EH HEK o ARt file /D 7 2
Fes FHKUR, (oK ORI RE ) AN o AR T f K g S fn
FHAK R T AR ARARE ) (CIIT 282—2019) 45511 T BRI
SRR, W] BRI 255 PR B R B0 60 d, B s K
1] J R A 3% FH K R 465 B 20%, 2 3 FH 7K 5 46 HE B 309%,
Tk 7K 48 L 40% o

WRTT L BE U b AR BRI T, R0 R R 3, 2035 4R
P=97% KK, MK I A K B 35 K G 52 B8l T B
R, A [ s Bk 12 g 2 DR B g A [R] o Al 7K 3 A ]
A &4 60 d B2 T-50 4Rz A AR K Sl 151 5 Br i B
BRI E PEASTEDLZR 3, W] LN 2Btk Tolde s A 4k 10 H

I 17 2 (K Bt 11 B, S 9 481 J7 me; I Atk TR ik
Ak 12 A e 2 Bk B 5y, 2 7296 5 m,

R T BRI 60 d I A IR BRBE T, AR
JEN 2 00 FRAR B R ETEE T, W] . BRI A 1 55 B 1S
23 142 md P E PR LR LU R BRI Y /K e e 45
5 TR, WA A T K R I (Q4RIPEZE 3855 J1 m?)
P HEWE S5 K CHr i 4RI RS 4339 J7 m?) | Bt (e bk
JiE(XLFEZR 1927 JT mP) .

*®3 BRATRTHKROSHAENGEEESRR

B THEEAR KO Tm® BRI E A T m?
9 9328 10770
10 9481 10982
11 7852 9109
12 7296 8 542
1 7908 9499
2 8 069 9963
4 4 it

(1) 38 3 ¥ A2 FH O 3o it /K 2 A 5 DX 3 K
2T ) 7K R A IR R A, AS Al A e b A L T R
Wi YT BRI XK G AR, R B8 R K B IR AT S
ALK R R AR AL IR S HE Rl Ak, vl HE— AL T ST AR R AR
ARV 51T 38 R, SR 2R R R A R A ERL SR

(2) B 1A A2 5P H, SR K W BOR R, 7] LA
fifFER 2035 AT L BRI LR RLAE K TR

(3) 75 A% i 2 il 97 8 (0 SE Rl b, BROAE AR 1y 75 5 46 24
142 m? WA E A G, v IR BRI 2035 4F 60 d i
B KRR, sk m R K R R .

S5 30k

(] @HEFITZAMA S HERRME NS %R [D]) M 4
WE I A%, 2023.

(2] %, A8, 7 WR, % BRI O B R A B R B K R[]
F & A A, 2021(5): 21-23.

[3] %3, /7 W .2021 42 2R VL L4 2
2022, 32(6): 27-30.

(4] (369, 2 MM, K BRI i R 2 Rk R ik 5 st [J].
& 7 £, 2019, 29(10): 71-79.

Fabr s B UL+ EFRRE,

CHINA FLOOD & DROUGHT MANAGEMENT #EFiRiE M


https://doi.org/10.3969/j.issn.1000-1123.2021.05.012

86 I BRI ERAMNR 2K EFAEXIE 20 BAE

THE 20TH ANNIVERSARY OF EMERGENCY WATER REGULATION FOR RESISTING SALTWATER AND SUPPLEMENTING FRESHWATER IN THE PEARL RIVER 202411 A 11 H $34 % Nov.2024 NO.11 VOL.34 A

(6] ERE, #Hhefn.2022—2023 4 Ak K 3 3 L e B KPR B < = 3 B & 2010, 31(S1): 4-6.

WE 5 B[] E b R4t E, 2024, 34(2): 32-35. [8] X, XT3, R4, % TR G i E45 % o BRI L o7 £ 2 [J].
(6] X &, &%, RER, & A ARM VTR HCE T AE#ER AR EZH A, 2013, 33(4): 84-86, 74.

RIJLARIKIT, 2020, 41(5): 84-95. (9] FOHE, Wt B, MM TG R AR AR R R L 5 BB e R U]
(7] Xl E#, B LM R TR AKRTRARET TERAARILARKIL, o B AR A o A 2 BT 5T B 2 3R (o 3E 50, 2023, 21(3): 295-306.

Research on water supply security of Macao and Zhuhai under the influence of salt tide

based on the joint regulation of water engineering groups
WANG Baohua, XIAO Wenbo, WANG Pei, YANG Wenhui
(China Water Resources Pearl River Planning, Surveying & Designing Co., Ltd., Guangzhou 510610)

Abstract: Macao and Zhuhai cities are located at Modaomen gate in the Pearl River estuary, where local water resources are
scarce and heavily dependent on passing-by water resources. Salt tide is the primary risk factor threatening regional water supply,
and joint regulation of basin backbone reservoirs during the dry season is an effective means to ensure water supply security for
both regions. By establishing a joint regulation model for the upstream backbone reservoirs of the Xijiang river, a joint regulation
model for Macao and Zhuhai pump stations and reservoir groups under the influence of salt tide, this paper calculates and
analyzes the water supply gap of Macao and Zhuhai under the influence of upstream water and salt tide, scientifically and
rationally optimize the water supply systems of Macao and Zhuhai and propose a water security plan. The research findings
indicate that under 97% inflow conditions during the dry season in 2035, the average likelihood of obtaining fresh water at
Zhuzhoutou, Pinggang, Guangchang, and Huangyang pump stations will be 32.7%, 13.8%, 0.0%, and 50.0% respectively. To
meet the water demand of Macao and Zhuhai and to construct a high-quality, regular and reserve water supply security system for
these cities, it is recommended to expand the facilities of Zhuzhoutou, Pinggang, and Huangyang pump stations, and to add
approximately 100 million m? of storage capacity. This study holds significant practical importance for ensuring the long-term

water supply of Macau and Zhuhai.

Keywords: Macao; Zhuhai; salt tide; water supply security; joint regulation IR KO
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