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Analysis on dispatch and operation of Zhanghe Reservoir in recent 20 years

FENG Tianquan, CHEN Zumei, ZHENG Guo
(Zhanghe Engineering Management Bureau of Hubei Province, Jingmen 448156, China)

Abstract: Based on the actual operation data of Zhanghe Reservoir from 2001 to 2020, this paper makes statistics on
reservoir basin, irrigation area precipitation, reservoir inflow, reservoir capacity change and reservoir water supply
operation, and analyzes the operation management and operation benefit of the reservoir. The results show that, in the past
20 years, Zhanghe Reservoir has met the water demand of all water supply departments to the maximum extent through
overall analysis and operation, fully played the role of water conservancy projects in resisting disasters and promoting
comprehensive benefits, and achieved remarkable social and economic benefits, which played a great role in promoting the
sustainable development of social economy in water supply areas.

Key words: dispatch and operation; data analysis; benefit; Zhanghe Reservoir
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ZAF (1963—2020 4F ) - 4 [ /K & ok oK & 2 5l
973mm.7.97 1 m® , ¥T 20 4 (2001—2020 4F) - H
K3k 903mm K R IX R 5 AT 1K, 245 (1963 —
2020 48 ) 4 [ K & K 906mm , T 20 4F (2001—2020
) Bk & ORoK R 43512 901mm 7. 64 44 m* (UL
®1),

F1 EAKERS . GEXBEKESKERKE BEREELSIT

K P e S P 7K K TE IX K K P 3R 7K St IKPEF KA /AL m?
G0y MokEs | 52T | BKkEs | 52478 | kKR, | 524FY | 1A1H | 12A31H P —
mm He# /% mm LE# /% 2 m® M8/ % JE JEZE
2001 947 -2.67 602 -33.55 5.85 -26.60 16. 430 12. 500 -3.930
2002 706 -27.44 1081 19.32 8. 87 11.29 12.500 13.950 1.450
2003 840 -13.67 826 -8.83 7.19 -9.79 13.950 13.384 -0.566
2004 816 -16. 14 930 2.65 7.52 -5.65 13.390 13. 600 0.210
2005 844 -13.26 676 -25.39 7.29 -8.53 13.599 13.930 0.331
2006 806 -17.16 836 -7.73 7.27 -8.78 13.930 13.360 -0.570
2007 1352 38.95 1097 21.08 15.32 92.22 13. 360 15. 696 2.336
2008 1025 5.34 986 8.83 12.68 59.10 15. 683 15.276 -0.407
2009 811 -16. 65 896 -1.10 7.98 0.13 15.276 14.172 -1.104
2010 884 -9.15 957 5.63 8.16 2.38 14. 168 14.749 0. 581
2011 740 -23.95 697 -23.07 5.21 -34.63 14. 749 11.758 -2.991
2012 743 -23.64 748 ~17.44 4.94 -38.02 11.780 10. 411 ~1.369
2013 844 -13.26 922 1.77 4.83 -39.40 10. 411 9.527 -0.884
2014 764 -21.48 709 -21.74 4. 81 -39.65 9.527 9. 482 -0.045
2015 843 -13.36 953 5.19 6. 48 -18.70 9.482 12.030 2.548
2016 1034 6.27 1151 27.04 8.04 0. 88 12.030 14.763 2.733
2017 1105 13.57 972 7.28 9.17 15. 06 14.763 15.970 1.207
2018 960 -1.34 936 3.31 6. 69 -16.06 15.970 13. 969 -2.001
2019 679 -30.22 744 -17.88 2.91 ~63.49 13.969 10.798 -3.171
2020 1316 35.25 1297 43.16 11.55 44.92 10. 798 15.523 4.725
P 903 -7.20 901 -0.55 7. 64 -4.14
2.1.1 KREARGEKE T ANMEAN T A RS B2 2RSS IR

M 1 AT LUt 57K P8 it dek 22 4 7 M (B L A
2001—2020 4F 7K e i - 1 [ K & 903mm , o 2 4FF
Bl 7.20% . 1T 20 FEk, B L 24P 2 i D 4F
By 0915 48 A Z 400 5 4, Horpr 2001—2006 48, 14 45
6 SERE KRR D 2. 67% ~ 27. 44% ;2009—2015 4 | i%
gL 7 AR KRR 9. 15% ~23.95% ; L1 2019 4F i
R BEK R D 30.22% , T 20 AF K R S K

. 6-

2.1.2 KREERGEKRE

2 1 AT L H,2001—2020 4F 7K JF 3#E X - 2 [
K4t 901 mm, 5[] 199 7K P22 3t S8 g 7K et A LE i 2 AR
0.22% ,MHZEARK 5 5K PRI 2 47 BB K A
T/ 7. 4% o BEHTIE 20 480 7K PEHE X5 it W R K &
HZEARK, SHEXZAEFEEAM L, WY 0. 55% , 1
BT 20 450k HE X K i AL T IEHOIRAS . T 20 4k
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VE X BEK LB 38 50, 38 252 11 B AR 2D A A 2 4F (2
), B 2005—2006 4, 43 il /> 25.39% .7.73% , LA
J2011—2012 4%, 535 2> 23. 07% (17. 44% ;%25
P 2 AR A 4 4, B 2015—2018 4E R £ 3.31%
~27.04% ; JLLL 2020 4F i i 5 W2 43.16% .
2.1.3 KERBEKRKE

FH 2 1 A %01,2001—2020 4F 7K J2 37t 4k F 2 3k K
HT.64 44 m* | L ZAEE R 4.14% I 20 45K,
KoKt L Z ARV A A D AR 0y S 12 4F (24503 8
A SRR AL —FE SRR AR TR I 2 2 A i /0 1Y
PG, 1 2003—2006 4, 4L 4 4FE AR/ 5.65% ~9.79% 5
2011—2015 4, % 2k 5 4w 2> 18.70% ~ 39.65% (H
1 2011—2014 4F 4L 4 4E 1R /D FE 34.63% VL F) 6
L2019 Ff i ot kK s 2D 63.49% . S REIK
ARV, 3 20 AF K PE TR B T 22 4 4E KT
KIEABLS , 40 2007—2010 4F %42 4 4ERZ 0. 13%
~92.22% , JU UL 2007 4 % R &, ok K & W £

92.22% , KNS A K R E
2.1.4 REZFKEENL

M1 1 AT KR E K AR ALK, 3T 20 43k,
AEFEE K BB ASLAE - 3.930 12 ~4.725 {2 m® Z 4],
SER) AR B K EASEAE 9. 482 12 ~ 16.430 /2 m® 2
], AT UL, 25 4 iR K AR A T K 15 B 7K R
JH s FHACR W, 20112014 4F W] K R 25 4
AEF K SR80 Y B JUHR 2014 4R PEAK A RE 2
20 AFESKFARA AN 112.09m (2014 4E 8 A 22 H)
FFEKAL 0. 91m(FEAKALH 113.00m) , R 7E K 7K
AL FARARARE T, M AR 1] 45 KR T K 3. 94
¢ m®  UEWIK 2R 224781 k¥ TR
2.2 KK B

X KRR K BRI T GE 1T, 35 20 453k T8l /K A 1k
KGETHEBL UL 2, R F H AL, B 2] K &
IS 5 TR B E B T4 R UL 1

x2 E20 FEMAKEHRKEITHER AL AC m
4 iy A HEBE RHLIK SRk it RSN K BN EREI & it
2001 3.20 4.37 0.87 0 0 8.44 1.34 9.78
2002 0.14 4.45 0. 86 0.33 0.31 6.09 1.32 7.41
2003 0.43 4.93 0. 86 0 0.30 6.52 1.23 7.75
2004 1.48 3.45 0. 86 0 0.22 6.01 1.31 7.32
2005 2.15 2.50 0. 87 0 0.26 5.78 1.18 6. 96
2006 1.37 4.18 0.92 0 0.17 6. 64 1.20 7.84
2007 0.38 4.42 1.00 5.66 0.24 11.70 1.29 12.99
2008 0.62 6.01 0.97 2. 64 0.62 10. 86 1.33 12.19
2009 0.54 5.76 0.97 0 0.50 7.77 1.32 9.09
2010 0.42 4.53 0.99 0 0.39 6.33 1.24 7.57
2011 2.59 3.04 0.99 0. 04 0.39 7.05 1.16 8.21
2012 2.20 1.90 0.96 0 0.23 5.29 1.02 6.31
2013 1.69 1. 60 1.02 0. 05 0.32 4.68 1. 05 5.73
2014 1.33 1.24 1. 06 0 0.31 3.94 0.90 4.84
2015 0.19 1.28 1. 10 0 0.26 2.83 1. 10 3.93
2016 0.16 2.32 1.15 0 0.39 4.02 1.28 5.30
2017 1.01 4.19 1.19 0 0.23 6. 62 1.35 7.97
2018 0.37 5.32 1.23 0 0.42 7.34 1.45 8.79
2019 1. 08 1. 84 1.36 0 0.61 4.89 1.26 6.15
2020 0.56 3.39 1.36 0 0.31 5.62 1.21 6.83
Ty 1.10 3.53 1.03 0.43 0.32 6.41 1.23 7.64
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oK/ zm?
~

—— RV
—=— LK
—— IR
2 ARSI

0 ; . . .
2000 2005 2010 2015 2020
Ay

1 GEAKEZEL S FFHERKETHER

M2 1A LIEH .

a. REMHAIKEAZEMER, FESREHWER
O, 0 2001 AF X R K B 602mm, L £ 4F 7 35 /0
33.55% ,HAEHEE K N 3.2 42 m®, JE A EIE K
2.9 %2002 AV X K &R 1081 mm, b 24P 3B {E
2 19.32% ,CHAFEHE KA 0. 14 {2 m® | J& 2 42°F
PAM 12.73% . 5350 A HEWE S & i K AR 2
X7 ARBE , B Ml V8 FH K S e /b ) ke K A
2 R2Z AN K B8 2 W) & H K S R R
WD YR S K R R K S DR AR T
FAEGy  H R E LT AR

b. WHAK R PRI K, £
TE X A FE 2 200 B0 22 R AN T N RS 88 nAT G,

c. READKEMRBEHBK, FE 5% KIEE
KEERFEA I, 412007 45 2008 477K ek K &
I3 15,3242 m® 512,68 /2 m’ , 53 L AR £
92.22% 5 59. 10% ; 1Mii 2007 4F 5 2008 4F 4 |V 9 1%
KAFHH 0. 38 42 m* 5 0. 62 42 m® | 43 5| e 41y /0
65.45% 5 43. 64% , NI 82 WK T & HL, 2007
455 2008 4F Kk HLHIK 43 51 4.42 12 m* 5 6.01 12
m’ AR i i 7K B ()30 K i 1Y 37, 25% ,2008 4F:

R 20 45K & B K R 2 ARy, J& 2 4R 31E
01,7 15,

d. kR A R R R R ARSI i 20 AR
o AN 2 AE IR B B0 1AL | B 2007 45 2008
A P Bk K B R, K 2 B KA R e TR 7K A3z T i
HE M EE K R 8.3 42 m®, FH A AR £ 1 it 32 2R A
FH 3 P R A AR S RS AL | R AR TS S
FNFEIKIE . — BB, H B IS 0 2 4 5 AR,
RAMIK R,

e. AEHMKABA —E 19 B, 0B I EE DN,
SR BRI A Az AR KR A B X /)
BT 3t A A 25 PR o SR T Ab FE K IR FEE DB 23 /N
T3 1 AT BORE K ) R il T R T I AR A A
R [ I, AL A 3K 67K H Sl kb 5 T — 5 7K UL, BRI 2 2
K R—IKZH

. ZZRBIN AR KT R RS Ak, &
BEKIEFE KR RREREA K, BRI H— M
ViV

g 1T 20 4k K ZART KR 7. 64 10 m
HAZE LB IANE L E N 16. 10% , 7] KR E A
83.90% ., A XMFIHKILEIWR 3, MR 3 ATLLEN,1E
IK PR Z ARk s b RO L L 14, 40% |, 3%
MK L E S 13.48% , B K WL HL Oy 46.20% |, it
HELLE N 5.63% , A HMKILE S 4. 19% , 728 K B s
FEHEh 16.10% o 7 26 F 7K v, 0l o B b & oy
17.16% 3 EE ALK HL R 16, 07% , & HL K L EE
55.07% ML LT R 6.71% , A 254K LT N 4.99% |,
HI UL AT LA Y, R KO SRR B R P R AR
M V5 ALK

®3 EH220 FEAMAKEXFRAKEE

ooy FOlHERE | REK | SRR L3 AR | XFUNTE | ERBR & it
SLF KA /A2 m? 1.10 3.53 1.03 0.43 0.32 6.41 1.23 7. 64
i R KA L % 17.16 55.07 16.07 6.71 4.99 100
A KA K LT % 14.40 46.20 13. 48 5.63 4.19 83.9 16. 10 100
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3 KEXFRAEEZREESNESH

3.1 JKEEXSAH EE i A PR
3,101 3USEEEF TR BT 69 &R & TAE

@fgh 4> 56 3 AT K ST A0 1 45 T 5 4T
i, BTAR R ST 5T ; %5 A 8 39 B BT 5 A 2K
Bl K A TS A TS I, 5635 4 250 B O %6 I 2 il
eS0TI S T e S TE RO S W ST 151N
AT, TFJRe By TG R T 24 & SRS A AR | 2H 2L )7 VRO 2 T
G5 ANFEFR S B BT O K 9 E B T AR
T AT ABOF RS oK R 2 F DA A K X
WNATt s R KRN EEHM,
3.1.2 FBARRE AraifE

a. PREPEt s B TR 4, @M (i
SPLLHEE IR A R A B A S B
AISCEE 53T, I S BHRE A DGR O K TR K 2
JIBE I X APP B R S K TSR
T FELR I T I A 5 B K b AR 3 A By Al
“HRA IR A T 5 (T R S kK T, 4n 2020
ARER XK R I R A 1 10 370 RN AL R 1 B Tk
E AL RS, 456 ZAETHRR 208, M I J 4 1
PR BRI TR 4T 2 B BIFAT, A 7K R TR a7 42 16 41
I i KA TR (B 55 S B AELAUAH 22 0. 01m K 1 TUAR Ay
A E S AL T TR AR

b. (REEHEWE O8I 55 0 X RE A, @7 5 5L % A
W, A G BE N DITR A HH ) b Sk | 5385 AR A W Pl A 45 4
RAAARDL A M BRI O 22 M /NRLK R K S HE
KB AR P FH 7K 5 SR B TR 7K R A B A5 25 s 5 A 7K
T (R B VB JBE K, LK A R O R LA, JT g AT
TS 5 OGO A e 7K TR, 412 HE 28 0 Hp 4o LA 2 oR
W e A O N B UR R TR BN A R
R FR ;D7 G B AT B K, R LA L0 5
TR VEE DX IR R BRI A 5 4 A A A KA
WA RS HRT TR, SR T AR R 7 R HE I T4z
©7F HH/K I, R ADCP AL 7 i i 22 705
BRI , (5« A H 8 IRk I 1] AR 3o %

T, A0 B SR [0 ™, kg VEE W /K e o VAT TC 75 5 S
O Al AR A BRI T o SRt I e 5y | XoF o T
B R RS G T A LA T W, I R bt HE g K
TG R KBTS 3 5 @)1 iof T Jie Yo YoV [X 0
7K R 22 B0 T AR

3.2 JKPERLAIA BE 15 A SR 53 B

a KEZFFE WA D E, NE1 K2
AL 2001 4F7K FESRAK & 5. 85 42 m*, Y AF K %
LhRK RN 8. 44 12 m® , ZAEW VTS 2.59 12w’
PR KB 1. 44 £%5;2010—2011 4, K B ok
KA 10,15 42 m’ Wi SEPR KR 12.34 {2 m* £
RPN R 2. 19 {2 m* K R ORK B Y 1,22 £i%;
2017—2018 4F JK ER KA 9. 60 42 m? , 1M 52 Frpt 7k
WO 12.23 40 m’  ZAEPHT RS 2. 63 A2 m® K LR
KA 1.27 £5, HULETFE H K PR 248 5 385
LTE

b. iz R R, 16 K i
FHH P S AR HEWE i oKk 5 A A IR T K2
SR [ 25 Fe s JE K R R 1 RS W 2 AR K B AT
RAMIK ) FERTRIKE 8 TR A R e, A
MRk ag , HoA I S kb 2 ik 2f . /K 2 A% B BAL037 LA
/NRF 25 RN K JR R 25, G 2011—2014 4F | 4% 4 4F
KRR B 2D, K PEAR O Sl T Aok 5 AR AR ER B
FAKIE 13.09 12 m* , 4EH 3. 27 {2 m’, &3E 20 4
{H(2.45 12 m® ) 11 1. 33 4%, i & LKA R 7. 78 42 m
AEE 1,945 42 m® UK 20 4EF M (3. 53 42 m’ ) Y
55.01% , 4% 2020 4 AT CHRT ] T 35 1Y 5 7K JE B
ARG S STE 20 4F 5, Ry i R AL S 2 TR A5 30T HIK
TR, D KK R 12,71 42 w0 MR R
A 1.0 kiA .

e PRI T K e 7oK PR X ik S5 R
FITTRFSE R JE 3T 20 40k KR K48 9 1Tt
FRAFBE T (B0 7K 33l AT, JHC el i | s AR 7k
P AR TR P, & K AR 2SR K U AR 45 24 4
1 S B 0 HEA TR S5 T Rl (A AR A g
HAEAE BRI I BB T 2011—2014 4EFEIX E 8 T

.9.
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P 4 AFIESE TS (AR DX P /N RLK R R 7 7K
FEEAN R B 43K R KR LS T AS(E R 43 A G
KT AR, 5 A N E UOK L BT R, A R
K PEHE DX AT 23R, VR /K 2R IX R 5H = /K i is 47, HL
KO EEEAT, Gt R E MR A S T 93, Im'/s, T
R i 1] 2K A7 6 7 S i s K A2 0. 05, T TR 3L 7K i ]
P T I AN KRS AR, R 1980 AFSLAT 4 HI /K 3t
T R DRI L

d. AWt IIT SRR EXREY], FK
I 2 R AT R AR T I A7 RS DR R R e A A A
FAb, FA 4R 7K 3 S A K A R 34, 06 1] X P
VAt o R R D 5 R K PR K O AR Rk
w

e. HHELEE W, @I 20 40, I K LA
ST AR VERE ALK A AR AR T KSR AR
T IXIRN LS I & R SRR XN GDP
AR 10. 2% 1138 32 36 38 5 ) A 0HE Ik 10 ALK 15. 57
73 hm® | o5 BEHHEBE TG 89. 6% | HEWE KA ROFHH A&
B T AR A ) 2 TR X TR 7K A S50R 2 BT 34 1
7% 3T 20 4 7K F 1 34 B 5 U 20 48 (1980—
2020 4F) BT 19. 28% , Tt WA TR TT /K P E X 5 & 1 [
JE AU HE DX HE DX DAAEAE BDOAH L, E % 25 2 B AP 1 K
#34;(©2007 4F 2008 4F K FE G B T 9 BRI
K, B R B I 3 B 3050m’ /s (T ¥ T T 2 4 U
o0 1200m’/s) |, K FE B R K A2 35 123. 41m, HETH PR 7K
i 1. 41m,2008 45 R K A7 D5 B 67 2K 5 7K A 2R Uil
M R SRy 20 IR P E RIS DL 54T m’ /s
TR R T, K 8.30 42 w4 13t R i v
FEIN 16,5 J7 A BFH 1. 44 J7 hm® 4 il 32 kK 383 2%
Pt 5 H B e e 8 25 34 17. 3 42T,

.10 -

4 % B

AT 20 4FA iR K P R 3 S 0 8% 45
E T BE iz Y1 DR XA TR 2 E A7 A TR
EACHUIRH TR YA REFR B ZORE T
BUHTER KA fi AE , K AT 07 a5 47, TEREIX, 1347
TEHZKIR B T AR B e 55 A 52 36 25 ) AL, [l i, A5 7
BT B AT 5 -5 I AN T K B 2 05 R A
KIRITEM, &
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Situation and countermeasures of water resources development and

utilization in Jinzhou City

ZHAO Yafeng, LI Fangran, ZHAO Mingyan

( Hebei Institute of Water Resources Research , Shijiazhuang 050051, China)

Abstract: This paper analyzes the present situation of water resources development and utilization in Jinzhou City from the
aspects of water supply project, water supply structure and water use situation, and points out that groundwater
overexploitation is still severe, water use efficiency still has great potential, water conservancy infrastructure construction
needs to be improved, etc. Based on this, it puts forward some countermeasures and suggestions to adjust industrial
structure to alleviate the contradiction between supply and demand of water resources, create a water-saving society to
improve water use efficiency, strengthen water conservancy infrastructure construction and optimize water supply structure
which can provide reference for sustainable utilization of water resources in Jinzhou City.

Key words: water resources; exploitation; situation analysis; Jinzhou City

BN T AL T b 4 P R SR S JE IR M, B KL
ML KR4S T 7K, A

LR H 5 5, K BT IR O 22 5 AR 2 e i i B
FZIE L, 20 8 i BUR K BRI & H B
e T A g DR X 5 DAL B TR Sk, S BOK BT
P R AT 588 R R HAT + oy R X

PR BE BROK ARk 175 J8 T 3R Y B ISR Bk Sl

G R SRR ke | BN KSR R AR

PTG H i 2, K SRS S 35 H O IR | K 35T

ks B, 2021-12-16

M8 2018 4E( A FIET KGR VR ) i S |

PEF TR XL (1988—) , 53, TREIM, 2 A=K B JSAL R K SR IS B T A

.11 .



KBRS G 2025 - %W

T ZAE - 34 K Bl 442, 4mm, 55 P9 AT 7S 1l 3%
K AT B2 05, R K ol R4y 8141 5 m*, MK AL
PHAE S K FEAR A 2430 J7 m’,
1.1 ok TR Rt K E5H

a. HUF/K AR, 2018 4F 3 JH 7 g il T /K £ vh
BEK TR 3 4k 530 AR B IAS K T B LA KT
R AR KT, SEBRfik 18 AN 3,43 J7 A, Hidy
P i A &K AR A s, 2018 44
AP 14204 HR, H A A AL 14 1R A A 16 HL
I 746 W, TAlL LI 986 R, MV LI 12399 HR , HbFAT 3
IR, ZKIEAIE 56 B M R /K SEBRpitK & 14528 5 m’,

b. F/KACTE TAE . R K AL I b 4k AR G A A
ST IRERK B S IR i IR 43K S T TR AR AL &
BT LRI K SRR FK hr K L IR AL &
KT RN 8 JT m’/d, 2017 4ESEELE N T 4
X T B 7K 4 9 35 ik K, 2018 4F Fg /K b R TR 5
PRELK S 972 7 m’ , Ho 622 5 m® FH T FIX A1
AT K 350 J7 m® HIF I E A S HbK

e FRAEZK AR o A 3 N T 3T ¥ K Ak
A M TS kT VS KA FR T, A TG K AL B BE
1012 J3 m’/d 5 K WCHE Y L A S 3 ORI Tl B X
HEZK ST 3BT K A B8 5 e 4 HE AR E) (GB
18918—2002) —&% A trifE, 2018 45 K Ab B & 2 3
T3 m'/d A BE 35 K T AR SR AL SO RN K
Pl 2R 7K T HE A PRI
1.2 JHKIE O Hr

2014—2018 4FEH M T /K & S K S5 L3k 1,

Fz1 EBMH2014—2018 EAKESZITER A0 T m’

ol | A | Tl | &S FoK B

,{\
0 Fk | AR | AR | K| A F s Rk

2014 16713 1322 1140 100 19275 19275

2015 16479 1300 1175 100 19054 19054

2016 15652 1200 1060 100 18012 18012

2017 15100 1200 918 500 17718 17718

2018 12500 1350 900 750 15500 14528

F-Hy 15289 1274 1039 310 17912 17717

Hit/% | 85.36 7.11 5.80 1.73 100 98.91

. 12.

EX K E N 17912 J7 m’, i R K FIK & 24
17717 J7 m®, 5 FHK B 19 98.91% , ARl K & #x
K, o 7K 1Y 85. 36% SR JE R A= T | Tolk A
AHK,

2 HEXREFEIGFE ST

a. T KEER ]S R PP IR AR AR (T db A AR
U & T2 A5 i AGHR 2R X A 1 FF SR X B il FF R
DT IR M T 2% £ B2 — OB R IX,
HHUON R Z — R X, 2014—2018 4F 38 i 7% 3C fix
F R 7K G RS B AN MR KO R 5 A R B R U M
TFOKIFR AL 4747 T7 m® T KA T FEASHAS B 5K
i ] (LR M /K GEE R I AT 55 B H bR 10890 7 m’
T3 220, T KRR (AT SR IR, AR (OC T3 T
KRR TR PR STt B L) L 1) 2022 4R S T 7K
FAMFAT, T K ERIG LS RE

b. JHZKBCRAN A BRI & 7. 2018 4 K 8%
AR OO ISR 2, N 2 ATLUE T T oT
GDP F7K 2 96.92m’ | 378 & 1 A1 5 JE 1 Al il b 24 °F-
7K 5 07 0 Tk 34 e F /K 44 18, 91m, Tl HI K
R 5 A T 7K A7 280 FH & 8k 31 0. 800, 4k H
TEWE /K08 e AR AL Bl 22 R 28V 3 7 =X, KR
FHRCRBAR . DK B8 5 R 0% A0 BE 430, 26 AR K
RORARAR , Tl FH K RCRAT A B3 i v 7, 2R el i ik
T A A

F2 2018 FHKBEBIRITLIFR

JH K B R 48w
FTBUXK] | 7356 GDP K | T T hNME | o ok
/m’ FK & /m? LGES
M 96. 92 18.91 0. 800
AR 54.83 17. 69 0. 673
bOE (<) 50. 66 13.93 0.673

c. KM LRl BObE DA frfe . IS UK R
B R AR, <+ = B A AR R YL &
TR X PR B & (K 22 e q@ il TR Bk, 32
R R AL E 2 T AR RS I L BR ), 5 M T 2018 4F
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Present situation and development planning of raw water

system in Shanghai

YU Dahai
( Shanghai Water Supply Management Center, Shanghai 200081, China)

Abstract: As the core city of the Yangtze River Delta urban agglomeration, the safe supply and favorable guarantee of
Shanghais raw water system is the focus of construction in the “14th Five-Year Plan” period. Based on the construction
pattern of “simultaneous development of two rivers, centralized water intake, reservoir water supply, and one network
dispatching”. This paper introduces the operation status of centralized water sources in Shanghai in detail, analyzes the
long-term accumulated problems and potential risks in the future, and expounds the construction planning of Shanghai raw
water system in the new development stage by drawing lessons from the distribution characteristics and guarantee modes of
water sources in megacities at home and abroad. This research can provide reference for the future development planning of
Shanghai.

Key words: the Yangize River; Huangpu River; raw water system; reservoir
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Sediment deposition change of reservoir under suspended sediment
load and flow pattern evolution

YANG Fan', CHI Miaomiao’

(1. Xinier Reservoir Management Bureau of Tarim River Basin, Korla 841000, China;
2. Tarim River Basin Mainstream Authority, Korla 841000, China)

Abstract ; In this paper, the change of riverbed water level, concentration and velocity of suspended sediment are measured
by quasi-continuous method through experiments, and the interaction among turbulent structure, suspended particles,
riverbed shape and other instabilities in rectangular shallow water reservoir is studied by using various measurement
techniques. The results show that, compared with clear water flow, with the addition of sediment to water flow, turbulence
decreases, mixing length decreases and roughness increases, which leads to the increase of velocity gradient; Suspended
sediment and ripples stabilize the water flow and change the flow pattern from asymmetry with clear water to symmetry with
sediment. Sediment and ripples with a thickness of 15% of water depth are the direct influencing factors of flow structure
change. After 4. 5h hours, it has reached a stable riverbed shape, but it takes more than 18 hours to achieve complete
shape balance. After 18 hours of experiment, the siltation volume reached 50% of the total volume of the reservoir. At this
time, the reservoir reached equilibrium, and the inflow and outflow rates of suspended sediment were roughly equal. The
results are helpful to understand the flow mechanism of sediment and the process of sediment exchange.

Key words: sedimentation; characteristics of water flow; river bed shape; shallow reservoir; stream pattern
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Sediment characteristics and potential ecological risk assessment of
Songzi River estuary

XU Huixian, JIANG Xiaoqing, JIANG jun
( Yangtze River Water Resources Commission, River and Lake Protection and Building Safty Center,

Wuhan 430010, China)

Abstract: In this paper, the sediment in different areas of Songzi River estuary was sampled, and the indexes of sediment
particle size, chemical composition, heavy metal content and so on were analyzed, and then the potential ecological risk of
sediment was evaluated. The results show that the sediment in the estuary is mainly medium-fine sand, and the sediment
concentration in the lower reaches of Songzi River mouth is higher than that in the upper reaches. SiO,, Al,O, and CaO are
the main chemical components of sediment, and the main heavy metal indexes are lower than the national soil pollution risk
screening value. From the perspective of potential ecological risk assessment, it is generally low potential risk, which can be
used for agricultural and forestry resource utilization, but it is necessary to pay attention to the risk of cadmium pollution.
The research results can provide reference for the utilization of sediment resources in estuary area.

Key words: Songzi River; sediment characteristics; ecological risk assessment
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FESZES: TVI6 XakFRER: A XEHS: 2096-0131(2022)04-034-09

Analysis of temporal and spatial variation characteristics of rainfall in
Yalong River basin

WAN Hao, QI Mingchen, LI Hongmei
( Chongqing Wujiang Electric Power Co., Lid., Chongqing 409000, China)

Abstract: To study the seasonal and annual variation trend of precipitation in Yalong River basin and the temporal and
spatial distribution characteristics of its cycle. Based on the annual and seasonal average rainfall of 9 meteorological stations
in the Yalong River basin from 1960 to 2018, Mann-Kendall ( MK) test and wavelet analysis were used to analyze the
rainfall time series. The results show that the annual and seasonal spatial distribution of rainfall in the basin is uneven, and
the overall trend is increasing from northwest to southeast. From 1960 to 2018, the annual rainfall in the river basin showed
an increasing trend, and the annual rainfall in spring showed a significant increasing trend, and the annual rainfall of nearly
90% stations showed an increasing trend. The abrupt change point of annual rainfall sequence in Yalong River basin
appeared in 1980, and the rainfall change cycle in the basin was generally 4 ~8a, 10 ~15a and 26 ~28a. This will play a
guiding role in decision-making for the rational planning and utilization of water resources in Yalong River Basin.

Key words: Yalong River; temporal and spatial variation of rainfall; Mann-Kendall; wavelet analysis
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3.1 FEAKERIES AT
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AGEORE AL B R AE e/ IME 2 b i AV S &R
1, WR AT LIE I FER LRI 4T Y
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(# ZE] HATHEARBTREARETEES R AHAGRREFRENEERE &, (T H XA A KR A
RERE EARTHRECREMEREN IR, ARERG R, EBHLETAERAS HARREE RS
ERHEEEN, RXKRAAHE REE Wz LB EE 5 F 8% Kendall £k A48 % % | B F %
H 5 F % % Spearman £ K A 5% % K Mann-Kendall #3635 % % # 7 kst 2 KT WA R E N OB FRE A E/AE
W EEHH RUBFRET o, FREV . LAMEREFNQTEMA S &, WA AR B A F TR
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FAKTE KA,y 2 i PR A AR IR A B RRBEA A W R

[x$2iR] EHERE; TAAE;ELEAY

FESES: TV213.4 XHEERER: B XERHS: 2096-0131(2022)04-043-05

Study on long-term evolution law and trend of runoff in Zamu
River Basin in recent 60 years

HE Meifang
( Gansu Wuwei Hydrological Station, Wuwei 733000, China)

Abstract: The serious shortage of water resources in the inland river basin of Hexi in Gansu Province has become the main
factor restricting the development of regional economy. How to plan, utilize and optimize the allocation of water resources
and realize the strictest supervision is the main problem at present. It is of great significance for quantitative supervision of
water resources to study the change of runoff and master its evolution law and trend. In this paper, the annual distribution,
interannual variation, flood and dry situation, evolution trend and change significance of Zamu River runoff are analyzed by
various methods such as uneven coefficient method, range analysis method, linear regression method, moving average
method, Kendall rank correlation method, cumulative anomaly method, ordered clustering method, Spearman rank
correlation method and Man-Kendall test method. The results show that the annual distribution of Zamu River runoff is
extremely uneven, and the extreme value ratio is gradually decreasing. The annual variation is large, showing a decreasing
trend year by year, with an average decrease of 0. 004 billion m’/a. There is no significant periodic change of runoff;

Runoff series suddenly changed in 1959, 2003, 2005 and 2008—2010, and the trend changed significantly. The research

Wk H . 2021-11-04
TEF WA IS (1974—) L, TREIW, 254, BN SR SOR RN S5 PR K SCREARE 40 % TAE
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results can be used as the basis for agricultural irrigation and enterprise production water dispatching in Zamu River Basin,

and provide strong support for the strictest local water resources management.

Key words: runoff; change rule; evolution trend
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Simulation analysis of rain and flood control of permeable pavement
based on LID theory

WANG Lei'*? | ZHANG Jie'*?, WANG Xiaolong'*”
(1. Hebei University of Water Resources and Eleciric Engineering, HBWE , Cangzhou 061001, China;
2. Hebei Provincial Key Laboratory of Geotechnical Engineering Safety and Deformation Control ,
Cangzhou 061001, China;
3. Research and Development Center at Universities of Water Conservancy Automation and Informatization Application

Technology in Hebei, Cangzhou 061001, China)

Abstract; In order to evaluate the influence of permeable pavement on improving the flood control and drainage capacity of
science and technology park, and to help the construction of sponge science and technology park, this paper applies the
low-impact development theory and establishes the SWMM model of Cangzhou Zhongou Green Industrial Park to study the
influence law of permeable pavement on runoff quantity and water quality in the study area. The results show that when the

design return period of rainfall is one year after setting permeable pavement, the total runoff, peak flow, the total
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concentration and peak concentration reduction rate of TP and TN are higher, but with the increase of design return period,

the reduction effect of runoff and pollutant concentration gradually decreases. Pavement blockage has a great influence on

the permeability of permeable pavement. The research results can provide theoretical reference for the design and operation

of permeable pavement.

Key words: low impact development; permeable pavement; surface runoff; contaminants; blocking factor
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Effect of different biological affinity modifiers on pollutant reduction
rate of rope-like artificial aquatic plants

SU Yuanjun
(Zhonggong Wuda Design Research Lid., Wuhan 430070, China)

Abstract: Bioaffinity modification can effectively improve the hydrophilicity of polyester fiber. In this paper, white sugar,
chitosan and soluble starch were selected as bio-affinity agents to modify rope-like artificial aquatic plants, and the
characterization parameters of rope-like artificial aquatic plants before and after modification were measured, and the
pollutant reduction effect was monitored by natural film hanging test. The results show that the reduction rate of pollutants
and the effect of film formation show the same trend. The better the hydrophilicity of rope-shaped artificial aquatic plants,
the higher the reduction rate of pollutants; Hydrophilic functional groups have a positive correlation with hydrophilicity,
while contact angle has a negative correlation with hydrophilicity in some cases, while roughness has no correlation with
hydrophilicity. However, the increase of roughness is beneficial to the attachment of more microorganisms. In this study of
biological affinity modification, the influence of hydrophilic functional groups on pollutant reduction rate is obviously greater
than that of roughness. The research results can provide reference for finding a better method of biofilm formation on
biological carriers.

Key words: rope-shaped artificial aquatic plants; biological affinity agent; characterization parameters; pollutant reduction

rate
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Water quality evolution of Haicheng River in Anshan City and

correlation analysis of main parameters

LI Xue
(Anshan Hydrology Bureaw, Liaoning Province, Anshan 114032, China)

Abstract: It is of great significance for pollution control of Haicheng River system to scientifically evaluate the present
situation of water quality and study the evolution trend of water quality. In this paper, the data of flood season, normal
season and dry season of Hongtuling Monitoring section in the upper reaches of Haicheng River and Haicheng Monitoring
section in the lower reaches are selected for analysis, and the correlation between water quality parameters is analyzed by
Pearson correlation coefficient. The results show that the main pollutant of Haicheng River is total nitrogen, which exceeds
the standard in the wet season better than in the normal season and dry season, and the water quality is good without total
nitrogen. Dissolved oxygen, permanganate index, five-day biochemical oxygen demand, chemical oxygen demand, total
phosphorus and total nitrogen have certain correlations with water temperature,, water level and flow rate, which explains the
evolution mechanism of water quality in different periods and under different conditions. Some parameters are greatly
influenced by water temperature, indicating that water quality is also affected by seasons. The research results provide
important support for the study of regional long-term water quality management and water quality control.

Key words: Haicheng River; water quality parameters; trend; correlation analysis
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F1 AT ENHERKREREUE R
_ \ DO/ CODy,/ | NH;-N/ | BODs/ con/ TP/ TN/ . it/
SRAFHT 8] pH {f KIE/C | Kfi/m

(mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) (m*/s)

2020-06-01 7.9 8.2 2.6 0.730 1.8 13.3 0. 06 6.63 15.5 63.52 1. 470
2020-07-12 7.8 7.2 1.5 <0. 040 1.2 12.3 <0.01 4.14 26.5 64.37 0. 625
2020-08-04 7.8 6.9 2.1 <0. 040 1.2 12.3 0.08 6.03 21.5 63.75 0. 677
2020-09-01 7.5 6.5 5.9 0. 140 2.4 18.9 0.37 7.79 20.5 64. 96 17. 500
2020-10-13 7.9 9.7 2.2 0. 380 0.6 12.7 0.15 11.40 14.5 63.32 0. 956
2020-11-04 7.2 11.5 1.6 0. 596 1.6 12.2 0.06 11. 10 9.1 63.24 0. 968
2020-12-02 8.0 12.0 1.2 0.230 1.2 9.2 0. 04 15.20 0.5 63.22 0. 621
2021-01-05 7.7 14.6 0.5 0. 050 <0.5 8.9 0.01 11.40 0 63. 19 0. 635
2021-02-01 7.8 11.1 1.4 0. 080 1.3 9.0 0.03 13.30 0 63.26 0. 980
2021-03-02 7.7 12.3 1.8 0. 160 1.7 8.5 0.09 8.87 0 63.19 0. 966

F2 B MK EKRERENLSER

TR oH fi DO/ COD,,/ | NH;-N/ | BODs/ COD/ TP/ TN/ I i
(mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) | (mg/L) (m3/s)

2020-06-01 8.1 8.0 3.0 0. 260 1.0 14.1 <0.01 2. 66 17.0 20. 32 2.36
2020-07-12 7.6 7.0 2.8 0. 090 2.7 13.7 <0.01 1.47 27.0 19. 56 1.06

2020-08-04 7.8 6.8 3.6 0. 180 3.5 13.0 <0.01 5.72 28.5 20. 12 1.45
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2020-09-01 7.7 6.9 4.8 0. 100 1.2 16. 1 0.12 6.10 23.5 22.32 26. 50
2020-10-13 7.8 8.6 3.2 0.120 0.5 14.6 0.13 8.32 17.0 20. 11 1. 66
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2021-03-02 7.9 13.5 2.3 0. 100 2.3 10. 8 0.02 8. 87 0 19.21 2.01
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Distribution of heavy metals in sediments in suburb of Suzhou River and

environmental ecological risk assessment

PAN Yue, JIANG Tiejun, GU Xiaoshuang
(Shanghai Shannan Investigation & Design Co., Lid., Shanghai 200120, China)

Abstract ; In this paper, in order to evaluate the quality of sediment in the suburb of Suzhou River and provide data support
for the follow-up dredging of sediment in Suzhou River, we collected the sediment in Suzhou River, from Wenzaobang to
Zhenbei Road Bridge section. Column sediment samples from 32 sections of the 23. 6 km river channel were used to analyze
the concentration of heavy metals at different depths, and the potential ecological risk index was used for risk assessment.
The results show that the polluted areas of metals in sediment are mainly concentrated in the vertical direction of 0. 7m to
2. 1m., the potential ecological harm of metals in Changning section of the lower reaches of Suzhou River is higher than that
in the upper and middle reaches, and the major pollutants of metals in the suburbs if Suzhou River are mercury and
cadmium.

Key words: Suzhou River; sediment; heavy metals; potential ecological hazard index; risk evaluation
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Analysis and thinking on the present situation of water
ecology in Jining City

KOU Shanshan
(Jining Water Conservancy Development Center, Jining 272000, China)

Abstract: Jining City straddles the Yellow River basin and the Huaihe River basin, and water is an important factor that
restricts the sustainable development of economy and society. This paper analyzes and discusses the problems existing in the
present water ecology in Jining City, such as unbalanced spatial-temporal distribution, prominent water ecological
environment problems, increased threat of drought and flood caused by extreme climate, and imperfect modern water control
system. Then, corresponding measures and suggestions from several aspects are put forward, such as ecological protection
and restoration of rivers and lakes, comprehensive management of soil and water conservation, treatment of groundwater
over-exploitation areas, comprehensive improvement of rural water system, and treatment of rural domestic sewage. It can
provide reference for water ecological protection and restoration in Jining City.
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Research and application of key technologies of Chaobai River water
supplement APP Based on HTMLS

LI Hao, MA Xue, LI Xiaolei
( Beijing Smart Water Development Research Institute, Beijing 100036, China)

Abstract. With its high portability and portability, mobile APP can assist related business personnel to make decisions and
work arrangements at any time, and become an important means of information support. In this paper, according to the
development and APPlication case of water replenishment APP in Chaobai River, combined with the front-end technical
architecture and functional design, the research ideas and schemes of key technologies in the development of water app are
analyzed, and the application scenarios and technical means of water map, video and other elements are explored, which
provides strong support for water informatization.

Key words: water supply information; dynamic configuration; video stream; asynchronous loading
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Analysis and thinking on the pilot construction of “beautiful countryside

with water”

in Qingjiangpu District of Huai’an

ZHAO Zhihao, WANG Guanyi

(Jiangsu Zhiyuan Engineering Survey and Design Co. ,

Abstract; Taking the pilot construction of “Shuimei Village”

Ltd., Huai’an 223001, China)

in Qingjiangpu District of Huai’an as an example, by

analyzing the opportunities and challenges of Shuimei Village construction in the new period, as well as the common

problems existing in rural water system at present. This paper expounds the main construction direction and the proposed

construction results of Shuimei Village, which has an important guiding role and reference significance for accelerating the

nationwide promotion of Shuimei Village construction and assisting the implementation of rural revitalization strategy.

Key words: beautiful countryside with water; rural revitalization; opportunities and challenges; Huaian City
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