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Overall layout and strategy study of water resources protection planning in reservoir area of Datengxia Gorge
Water Conservancy Project //JIANG Haiping' , XU Lin*, BI Xiaomian®, ZHOU Xuexin' (1. Scientific Instituie of Pearl
River Water Resource Protection , Guangzhou 510635, China; 2. Guangxi Datengxia Gorge Water Conservancy Development
o. , Lid. , Nanning 530200, China)
Abstract: In view of the requirements of water resources protection in the reservoir area after the completion of the
Datengxia Gorge Water Conservancy Project, water environment and water ecology challenges in water resources protection,
including water quality pollution risks and eutrophication trends, were analyzed based on investigation of the environmental
characteristics and ecological function positioning of the reservoir area, and countermeasures, including the implementation
of water ecological protection measures, timely implementation of follow-up monitoring and post-evaluation, and integration
of the reservoir area water ecological space into the territorial space planning control system, were put forward. Following
the water control policy of giving priority to water saving, spatial balance, systematic management, and two-handed efforts,
a water resources protection control index system was proposed. According to the idea that systematic governance of
mountains, rivers, forests, fields, lakes, and grasslands should strengthen the comprehensive remediation of the watershed
and promote ecosystem restoration, an overall layout of the “one belt, one circle” plan for water resources protection was

¢

proposed, with the “one belt” protection strategy focusing on canyon water quality protection and sensitive target water

ecology protection, and the “one circle” protection strategy focusing on non-point source pollution control, ecological
scheduling, and watershed monitoring and management.

Key words: water resources protection; reservoir area; planning and layout; Datengxia Gorge Water Conservancy Project
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Table 1 Related planning and positioning and requirements of protection categories
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Table 2 Water resources protection planning and control index system
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Fig.1 Overall layout of water resources protection planning

4.1 “—FH"KFRERPHEERPRE

e\ 1) AL R Ui 10 km W7 IR, 17) 1 3t 400
PRI DX B VB 2L 7K B AN B — B3 R Y
KR o 30 BRI Sy = VAR AP T RR  —l 7
TRAP E AR 30UHE R Ui A9 10,287 B b | T o i A 30
fik BB 6 A RO X IR IR AR 7 X
5 R I 7 ORI X 2 2 Ul 25 ¥ 3 2R )22 X, K % 1
FRL, KGR ZA G ARG i, 5
TR R e i K X A P XK AR 2 s T A 4 AR A
TRV L BRI UK I 418t A4S £
PPRIEURE FR PR 47 32 AR IR BT 50K AR S AR 9P 5K
W, A5 A AR B 25° LA B Ll AR B A

- 160 -

T = VAR DX A% /K 8 1o K PR35 A
IKAE S AR SRS, A R A RN IR TS g, R —
JE SR K A S R
4.2 “—RE"KBABRRIPHBERPERE

" R IR e 0 K FIAX £ DX ek A o AR
B, WEX TR R GRS &, W EX T
ST R R AR PR X R TR R T
AT B A Y P B T Sl o A e A
JE SRS Y Bl A X S T KR B
PR K KT, 17K AT A2 I 1T 7K 7K
HH R B K B K SRR S TR bR, R K e K R A 41 R
X LSRR ST, ik, B IR A A A
R AR S s A B A R SRS, B ) S R e 7K
FAR A S 3 /K PR BE O 49 A8 BB E | %75 G 7™
P 5 M Ea R RTINS N L R CIIN=1 A Gl s | TR G RV S A I 2



AN AT AL R 1R P AR5 QIR 25 5 R 15
il B DX /N SR R IT A2 SR BB B b 2 R 26 725 7K 3
THT 5 R AR R A 5 s 26 DX v A 25 AR AP
Jith, T FEpE W A AR L | PR S, PR AP B S
J2E DRI /R A A3 s S K i KB K AR S MR PR
B AU E e AR ) A2 Bt PR K R K BT 7K
A ZRBCREA A R A2 5 I e 12 DX ol il J3E
PIMERIL ) ) I Uk K AR 20 DX Ak 2 1k T 3
WA AR, Zoodn Sl X A i

5 & iE

R 7K MK AL XK B 5 = e, BRI A
T, AR AR BRE T 07 1 s 2R T X AR 7K 22 4 ) s
PR IK GEIRAE | AL BRVL-PY VL 22 A R YT AL I 2
“HARKGE” BRSO R B R ARG TR P X
ARV R, B =R R AR RS
PRETRFAE o ARk I AR AP X B £ S BT IR
DX KR IR PR A SR R A X S BT TROR X L
B KL 2R 0 4 AR X 126 DX K BT AR 47 [
RPN . eI e B R R 5T, Bk ML)
R K X 2L 128 DX K BT 5O 7 A Joy R DA S s o
etk PR XAt 2 2 B A i, DR Bt I8 IX g e 2 ) | =T
I RS AR AL 5 K BRI K A A e A
R, HA RN SEL,

SE

[ 1] KA KGR AL KGR AR 4 S B S ER R [ M. bt
Fp [ AR R A 2011 245,

[ 2] KA Ty ERER T AR A 2 53 25 BRVT ISR ER & 1 LR
AR TN K ) BB R VLK H) 2= 51 2%, 1986
20-26.

[ 3 ] RILHEAK AR YR, K GRS H R0 B8 55 52 Bk
[M]. dbst: PEDKAKHL A, 2014 :38-39.

[ 4] BEEME, Sk, i, 4. =K 22 H PR XK BT T
[J]. KBk B Be 3, 2002, 19 (1) ; 13-16. ( HOU
Guoxiang, WENG Lida, YE Min, et al. Water quality
prediction for Chong-Qing region of Three Gorges
Reservoir [ J ]. Journal of Yangtze River Scientific
Research Institute ,2002,19( 1) :13-16. (in Chinese) )

[5 ] HESCH: R, — e oK 2 e 3 AT AR P K B I [ 9 ] oK
HL REJE RIS ,2000,18(4) :46-48. ( LUO Wensheng, TAN
Ge. Three Gorges Reservoir Xiangxihe Bay water quality
prognosis| J ] . International Journal Hydroelectric Energy,
2000,18(4) :46-48. (in Chinese) )

[ 6] B/NF. ZWOKEEE K 156 m BHA0T5 R8T K PR HE S
SIMTLT]. I =k B (BHERR) , 2008 (1) :34-37.
(LUO Xiaoyong. Analysis of the pollution capacity and

total discharge limit on Three Gorges Reservoir at 156 m

storage[ J ]. China Three Gorges Construction,2008 (1) .
34-37. (in Chinese) )

BRI, A R IR v E K SR O BT R R R
[ g ] KRR 5 82,2020 (10) :58-61. (HUANG
Jinhui, LIAN Yu, SONG Shixia. Review on the

development of scientific research on water resources

—
RN
il

protection in China [ J]. Water Resources Planning and
Design,2020(10) ;:58-61. (in Chinese) )

FIRELL, SRR, SIS 7 I I K BT SRR 4 R HE 4
PRZBIFE[I]. AR B 5 1iT,2021(6) :1-3. (WANG
Xiaohong,ZHANG Jianyong, SHI Xiaoxin. Research on the

—
e}
[

framework system of water resources protection in the new
era[ J]. Water Resources Planning and Design,2021(6) ;
1-3. (in Chinese) )

s, ARSI KB UE R R A TA «  -TT
LTI RE S [)]. KB PR, 2021 ,37(2) 1+
9. ( WANG Hao, WANG Jianhua, HU Peng. New

connotation of water resources protection; “ quantity-quality-

—
=}
[

domain-connectivity-biology ” coordinated protection and
restoration[ J ]. Water Resources Protection,2021,37(2) .
1-9. (in Chinese) )

[10] AR =2, s SOl B o), 45 N[ XU X BR VL AR I 11 [) 46
IR [J]. K GEIEAD,2020,36 (1) :66-75.
(LIN Ruolan,ZHUO Wenshan,ZENG Ke,et al. Influence
of different wind direction on saltwater intrusion in east
four portals of Pearl River [ J ]. Water Resources
Protection ,2020,36 (1) :66-75. (in Chinese) )

[11] HEHTFE, B0, 2280, 26, BB RIS IX 2015—2019 4F

NI LR A A 3 [ ] AR BEIR AR 97, 2021, 37

(5) :48-55. (DONG Siqgi, HUANG Chong, LI He, et al.

Change trend of water quality in estuaries of Guangdong,

Hong Kong and Macao Greater Bay Area from 2015 to

2019[ J]. Water Resources Protection,2021,37 (5) :48-

55. (in Chinese) )

BRUILKGEIAR AP R AT RT, 1 PG e ik 7K ) AK 24 T

RA MRTHEL ). KWK F X A AR 12 XK B AR

PR (2018—2035 4F) [R]. J7 N« BRITABE IR B

BEEWFF, TP KRB OK IR AL TT KA BRSTAEA A,

2020,23-24.

[13] Z=ile, Fofe. =0 A XK W U0 4 0 ) o4 ol JEL %
[J]. NRKIT,2011,42(2) :48-50. (LI Yingxi, WANG

Meng. Thoughts on water resources protection planning of

—
Ju—
[\S}

[

Three Gorges reservoir area[ J]. Yangtze River,2011,42
(2) :48-50. (in Chinese) )

Tk TF IR PR K B0 A5 LR 4P AIF 5 592 B /K B 10T 457 22 1)
L. RFEZ,2018(18) :219. (WEI Jing. Research

on reservoir water environmental protection to achieve

[14

[

sustainable water resources utilization [ J ]. The Farmers
Consultant,2018(18) :219. (in Chinese) )
(F#% 221 M)

- 161 -



582-587. (HAN Zhiyuan, TIAN Xiangping, OU Suying.
Impacts of large-scale human activities on riverbed
morphology and tidal dynamics at Modaomen Estuary
[J]. Scientia Geographica Sinica, 2010, 30 (4 ) 582-
587. (in Chinese) )

(117 MV, EHE RMEDR 55 BRVL = AR I AR By it
BTG R4 (FARBRARR) L2021 ,49
(3):257-264. (XIAO Yang, WANG Yan,XU Huirong, et
al. Analysis on flood control scheme for flood discharge
from nearer route in the Pearl River Delta[ J . Journal of
Hohai University ( Natural Sciences) ,2021,49(3) :257-
264. (in Chinese) )

[12] MIEAR, EKLL, S50 T, 45, 1960—2017 4F R VT3 5k
NWHAR AR 5 AR [ )] K B AR E R,
2019, 39 (5): 23-31. ( YANG Yuandong, WANG
Yonghong, CAI Silong, et al. Interannual and intra-annual
variation characteristics of runoff in downstream areas of
Pearl River Basin during 1960-2017[ J ]. Bulletin of Soil
and Water Conservation, 2019, 39 (5); 23-31. (in
Chinese) )

[13] BBk, SRR, X 5. 2T REOF BRI = /1 Y
PO DX KA I 25 728 S AR 3 A [ 1] K B AR 4, 2022,
38 (2):139-146. ( HANG Yicheng, FAN Mintao LIU
Zhiyong. Spatiotemporal variation of water level in Pearl
River Delta network area based on REOF [ J]. Water
Resources Protection, 2022, 38 (2 ). 139-146. (in
Chinese) )

[14] B 5 BREFE S AR, 5. PRV J1 1T 10 H 57K 67 A%
e B R 7 BER [T ], KR40, 2020,51 (7) :869-
881. ( YANG Hao, OU Suying, FU Linxi, et al.
Quantifying the impacts of external forcing on daily
averaged water levels in the Modaomen Estuary of the
Pearl River[ J]. Journal of Hydraulic Engineering,2020,
51(7) :869-881. (in Chinese) )

[15] sk, MR, B de 55, iR A\ ZETH 3h 3R 3 T BRI J)
I D AR ) 2 SRR R [ ) ] TR S A
2020,51(5) :1043-1054. (ZHANG Xianyi, YANG Hao,
HUANG Jingzheng, et al. Impact of intensive human
activity on seasonal variation in river-tide dynamics in the
Modaomen Estuary of Zhujiang ( Pearl) River [ ] ].
Oceanologia et Limnologia Sinica, 2020, 51 (5) ; 1043-
1054. (in Chinese) )

[16] Z2#E, Eh. BRVT =AU Rk SCR AR A0 28 50 7T $5 2k
KIELT]. KT, 2004,20 (4) ; 11-14. (PENG
Jing, WANG Hao. Variation of water environment and
sustainable development of economy in Pearl River Delta
[J]. Water Resources Protection, 2004 ,20 (4) ;11-14.
(in Chinese) )

[17] M =2 s SO, 84 ] A5 A [ KU ek BR YL ZR 10 7] 3
IRAAZEGEZI [ T]. K BEIRER Y, 2020,36 (1) :66-75.

(LIN Ruolan, ZHUO Wenshan, ZENG Ke, et al.
Influence of different wind direction on saltwater intrusion
in east four portals of Pearl River[]]. Water Resources
Protection ,2020,36 (1) :66-75. (in Chinese) )

[18] ZHANG Wei, WANG Weiguang, ZHENG Jinhai, et al.
Reconstruction of stage-discharge relationships and
analysis of hydraulic geometry variations: the case study
of the Pearl River Delta,China[ J]. Global and Planetary
Change,2015,125.60-70.

[19] LIU Feng, YUAN Lirong, YANG Qingshu, et al.
Hydrological responses to the combined influence of
diverse human activities in the Pearl River Delta, China
[J].CATENA ,2014,113.:41-55.

[20] TORRENCE C,COMPO G P. A practical guide to wavelet
analysis [ ] ]. Bulletin of the American Meteorological
Society,1998,79(1) :61-78.

[21] FLINCHEM E P,JAY D A. An introduction to wavelet
transform tidal analysis methods [ J]. Estuarine, Coastal
and Shelf Science,2000,51(2) :177-200.

[22] BR/NS5 R XA, 45, BRVL = M N UL AR s B AN Y
ST TR S T RRAE S [T ] KB R R,
2020,31 (1) :81-90. ( CHEN Xiaoqi, YU Minghui, LIU
Changjie , et al. Impact of recent uneven channel evolution
on hydrodynamic characteristics during flood season in
the Pearl River Delta[ J|. Advances in Water Science,
2020,31(1) :81-90. (in Chinese) )

[23] DRONKERS J J. Tidal computations in rivers and coastal
waters[ M |. Amsterdam : North-Holland , 1964 :219-304.

[24] BUSCHMAN F A,HOITINK A ] F,VAN DER VEGT M,
et al. Subtidal water level variation controlled by river
flow and tides[ J]. Water Resources Research, 2009 ,45
(10) : W10420.

(U5 H 191.2022-04-17 - %t - oIl )

GGG S S S S W T W O WO W

(&% 161 )

[15] Em, AR kR, 4. KoK R TR B
RS PAAETE [J ]. K BEIR IR, 2016,32(3) . 74-
78. (WANG Li,ZHU Yuansheng, YANG Xiaoling, et al.

Measures for aquatic ecological optimization in design of
Datengxia Water Project[ J ]. Water Resources Protection,
2016,32(3) .74-78. (in Chinese) )

MRAEsE Btk 8 (e 2 K =M — R miis Xk %
PRI DMERLER QB AT ST ()], KBTI AR 37,2021, 37
(5):56-61. (CHEN Huaxin, LU Shenjun, HE Jianbing, et

—
—_
[e)}

[

al. Research on innovation of water resources protection
cooperation mechanism in Yangtze River Delta integration
demonstration area[ J |. Water Resources Protection, 2021,
37(5) :56-61. (in Chinese) )
WSk H 11:2022-03-29 Sl « il )
- 221 -



