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Abstract

It is of great significance to realize the pattern of water system connection that helps each other to im-
prove the resource guarantee capacity and safety guarantee capacity of water conservancy for economic
and social development. Taking the Huaibei Plain water system connection project in Anhui Province as
an example, this paper analyzes the improvement effect of the cross city and county scale water system
connection project on the water ecological environment. Based on the analysis of a long series of meas-
ured flow data and operation rules in the study area, the ecological flow assurance of typical sections
before and after the implementation of the water system connectivity project is statistically analyzed.
The results show that through the ecological flow scheduling of the Huaibei water system connectivity
project, the total number of days that Mengcheng gate, Guzhen gate and Suxian gate do not meet the eco-
logical flow is reduced from 5379, 4740 and 7024 days to 2033, 1493 and 1463 days, respectively. The
average guarantee degree of ecological flow of Mengcheng gate, Guzhen gate and Suxian gate increases
from 52.5%, 58.1% and 37.9% to 82%, 86.8% and 87.1%, respectively. Therefore, the water system
connection project exhibits a significant effect on improving the guarantee degree of ecological base flow.
It helps to maintain the ecological health of rivers and lakes and improve the water ecological environ-
ment.
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H 2011 4= R 145 SO AT R s KR A 2 130 SRR g e —HETAT i /K 2R 3% 30 TR DASRE /K B YR T 2 7K P A
PR GREERE T LK, KR AT e HER S K R IR TR, 2EFR T Z2ATEZEHIKRIEBTH, X
BB T H [ SR OB AR SRR . A XSO IR E . YRR B AR TSR T XRG4 S U THT L
BT B S5 3 -

HETAZ 53R 7K REBA T T TG, FERET /K RGBS 77 A 7E[1] [2] [3]. ALK K
FOEE TR HT[4] [5] [6] 7K FRIEE TARER G RNANMA R FT[7] [8] [9] 7K RN K AL AR 55 7 THI o
TE/K RGN KA T, 20 B PASE[10]32 H T B Tennant 23, Mt 7RI =, AbSEANIRITHA
AR AR R R N /NS T K. S5 RRA: JFERITE LRI B S/ NES T KE . W R KEE, F
RIKELEF T/RELRE SIS S RIBOK RIEB A S FKIREEATS, (BRIl RIS Al K S T e X 1
AR ISE[LL]5E TR XK SCHS S A 04T, I /K Rl , 40l F SRR K R, el T4
BT — A IR B, AR A X KPR TR A S R TIREST T T 54t XK KA [12] AT R VG R
2 KIFEBASI OIS R, B AT 1988~2014 A 7T IX 7K Z2 388 et 2 rp - bR A 0 B L AR S IR 1 5
Wi, Z59LRHA: 1988~2014 4, GriUZ /KIEEMAIL XMt HEbAI S D T 7.76. 3.26 i1 4.77 kn?,
KA E > BN T 9.77 A1 6.03 km?; W 7T X AE A AR B FH 9.04 {2701 & 15.01 1470, 1B 24 HhAE 25 2 A
m, ESRGRWETES. UL EHRBEY, KREE TRENKESHEEA —ERNEEEH,
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Figure 1. Schematic diagram of connected water system of Huaibei Plain water system connection project
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Table 1. Comparison of rainfall and characteristic values of representative water resources zones of relevant rivers
F 1 EXARRRKEBERSXERE. FHEEXEER

WE ISUNEL H w/IME H
W X - - Fhhitl
(mm) (mm) A (mm) A
) O BX 894.4 1785.8 2003 456.4 1976 3.91
)
REh 892 1866.1 2003 465.4 1976 4.01
- WX 808.9 1395.4 2003 509.5 1978 2.74
-
W BA 831.3 1437.1 2003 512.2 1966 2.81
n HRITIX 796.6 1318.7 1963 494.8 1966 2.67
HTR
HMFIX 883.7 1351.6 1963 568.5 2001 2.38
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Figure 2. Comparison diagram of rainfall and characteristic values of representative water

resources zones of relevant rivers
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Table 2. Statistical table of ecological flow and assurance degree of representative sections of relevant rivers (Unit: m%/s)
F 2. MXTRARETEESRERRIERZESITRENM: mYs)

ATV T T 3~10 A 4. 5 6~9 H PRUFFEE

- WP /KAF(50%) A7k (75%) HFEF4F(95%)
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MFZ 2 RRTLLE H, RIS VR E I R BOIR A S IR AR R R, TR TR R ARAIEFE I AR T .
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IO S = 7 T M g L BT IR = N s = R/ I o T ST e = L e == el = S 1 By 1 = e 1 U T N
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Table 3. Statistical table of measured flow series of representative stations of relevant rivers
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Figure 3. Schematic diagram of ecological flow scheduling calculation method
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4. ARGR

AR VHE TR IR S BT ORI 7 2 < 0 H SR F AR AL B /K S HIGPR B0 1961~2015 AR E L~ R A5 LT 9T R
R, 1966 FAFEEE, RMEIMXFERE LT 20—, 2009~2015 2L EREET R IVRE. AT
R L&, Wb X R4 2 k&2 (1981 4ER1 2001 4)F1 1 (R EZ4RE 5 (2001 4F). 1 OBk ZE R 54(2001 4F)
AL REKRF (1998 4F). 2 IRAZEH 54 (1977 451 1999 4E). 1966 4F. 1998~1999 4F. 2001 4. 1999~2015 4E
TEAL 7K 2RI 18 TR AR 25 Ut 5 1 2 T S5 AH ST T8 AN 2 AR S TR RO LU R LI 4~ 6 Fge 4. BT, a4,
I ALK Rl TR AR E TR, ZEn . B 18 2 AN 2 A SR E R S R E 7 5379, 4740
H17024 RKig/> % 2033, 1493 #1463 Ko SEdmia] . [E4Hw . 1 B 16 A AU & 1) T3 PR UEFE 2t 52.5%. 58.1%.
37.9% 7 HlHE Tt & 82%. 86.8%. 87.1%. [Hit, i ifEdb/K Rl TS ERE, Wi, IR AR
ARRERIER BE R . KRR TR YR AR SR SR RK S E RG> HERER.
Table 4. Statistical table of days of Wo River, Baohui River and Xinbian River fail to meet the ecological flow before and after the

ecological flow regulation of Jiesuxin River
4. FEICTESRERERERAT, SRTMIITTINHEEESRERES TR

Syl [ 4 1] fig kil
A AN R A A R AN R A AR R AN R AT R R AL
LG LG5 AR Ve SR VA

1961 112 47 0 0

1962 156 16 48 0

1963 29 0 4 0

1964 26 0 0 0

1965 50 15 0 0

1966 182 152 117 91

1967 144 95 166 83

1968 106 33 144 31

1969 3 0 0 0 288 0
1971 89 10 103 6 288 8
1972 116 32 174 26 309 31
1973 138 81 114 62 339 70
1996 331 170 164 115 295 135
1997 358 171 137 75 338 102
1998 290 94 137 60 268 80
1999 359 161 302 148 363 154
2000 214 129 206 115 304 129
2001 282 200 252 186 283 189
2003 184 36 148 34 247 51
2004 156 40 233 36 302 40
2005 145 25 190 25 240 25
2006 102 19 220 19 274 18
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Continued

2007 231 9 122 4 275 6
2008 154 3 149 3 281 3
2009 213 72 249 54 333 59
2010 112 9 191 5 342 6
2011 213 64 271 48 353 54
2012 142 26 229 27 257 24
2013 242 93 243 66 352 78
2014 284 169 223 129 345 147
2015 216 62 204 45 348 54
ait 5379 2033 4740 1493 7024 1463

SERRIUEFR (%) 52.5 82 58.1 86.8 37.9 87.1
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Figure 4. Comparison chart of days of Wo River not meeting ecological flow
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Figure 5. Comparison chart of days of Baohui River not meeting ecological flow
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Figure 6. Comparison chart of days of Xinbian River not meeting ecological flow
6. AN HEESRERBXTELE

5. &g

AL LA AR HEAL T K Rl TR, b 7 T B ROBE 7K R T 3 TR 7K AR A TS5 1) S AR
BT UK A R 90 S B BBV AR R BE R0 AT /0 M v, Gert Stk R gl AR AT 5 SR (9 AR 2SR
BOEREN, S5RR, @K REE TREMAESRERE, S0, B, 58 WAL SR ER
MORHE I 5379, 4740 A1 7024 K/ % 2033, 1493 Al 1463 Ko SEdglE. AN fiE B AR SR R T
{RUEFERE 1 52.5%. 58.1%. 37.9%7) B THZE 82%. 86.8%. 87.1%. [HIt, 7K FREE TR T4 2 IR ARAIE A2
FERSRE AR BN B3, o T A SR, S KSR RE .

SE 3wk

[1]1 29, RIMEA, AWK, #iAF. 450 - DIRER & T BT K R 77 R R B A [3]. KRkt g, 2022, 33(1): 79-90.
DOU Ming, SONG Sunjuan, SHI Yaxin and QI Meng. Two stage optimization of urban water system connection scheme under
structure-function coupling. Advances in Water Science, 2022, 33(1): 79-90. (in Chinese)

[21 =9, AOEAR, THE EERK, BTG, BT IR ISR i il 7K R 7 SR —— LB VR B BORBI]. KFI2E4R,
2020, 51(6): 664-674.
DOU Ming, SHI Yaxin, YU Lu, LI Guigiu and JIA Ruipeng. Optimization of urban river network connection scheme based on
graph theory: Taking Xuchang section of Qingshu River as an example. Journal of Hydraulic Engineering. 2020, 51(6):
664-674. (in Chinese)

[8] XIZR. MIKE #EBSTE M L AR T UK REE TARMER R s A 0] /KEH:S TRER, 2022(3): 18-22.
LIU Dong. Application of MIKE model in river flood control of Leping Town water system connection project in Foshan. Wa-
ter Science and Engineering Technology, 2022(3): 18-22. (in Chinese)

[4] HitE, ZEHEE, HORR, FIUE, BRA, TR TR X S RK R TR 2 A [3]. ACRIZK R ik R, 2022,
42(1): 91-96.
LIU Heng, LI Zhiwei, HU Xuyue, LI Kaixuan, CHEN Bang and WANG Zancheng. Optimization analysis of typical water
system connection project in Dongting Lake area. Advances in Science and Technology of Water Resources, 2022, 42(1):
91-96. (in Chinese)

[6] ®EZ, XNEE, EDOE, 7, Rivete, RikRREOK & 40 &l B i3], KFRDK R, 2020, 40(5):
32-39.
GAO Yugin, LIU Yunping, YAN Guanghui, HE Ping and LU Xiaohua. Analysis of water system structure and connectivity
change in Qinhuai River basin. Advances in Science and Technology of Water Resources, 2020, 40(5): 32-39. (in Chinese)

[6] F3, BB, EE, FSCHE, XMR. BEXCHIRX K RIER T R T]. /KJ7KkH, 2022, 48(5): 15-21.
FENG Qiong, Bl Zhongfei, WANG Hui, ZHOU Wengi and LIU Jun. Study on water system connection scheme of Yixing new

DOI: 10.12677/jwrr.2022.115056 525 IK IR FT


https://doi.org/10.12677/jwrr.2022.115056

TEAE T JUK R TR 7K A AR 5 RUR 7 #r

(7]

(8]

(9]

[10]

[11]

[12]

urban area. Water Power, 2022, 48(5): 15-21. (in Chinese)

TRE, b, BAOSCA, RN, K RIEE TREZE S RO PFO R R BT —— LS5 TR HI]. K BRIRS K L
223, 2021, 32(4): 1-6.

HE Li, L1 Hengchen, ZHAO Wenyi and WU Shigiang. Study on comprehensive effect evaluation system of water system con-
nection project: Taking the project of “diverting water from the river to the nest” as an example. Journal of Water Resources
and Water Engineering, 2021, 32(4): 1-6. (in Chinese)

EeY, KA, FSCHE, XR. T APH-EWM (B IR DOK RER 7 58 BVFN ). AKHLBEIRRL 2, 2022, 40(4):
45-49.

DONG Jinming, SHI Yongjie, ZHOU Wenqi and LIU Jun. Quantitative evaluation of water system connection scheme in Yix-
ing City based on APH-EWM. Water Resources and Power, 2022, 40(4): 45-49. (in Chinese)

R, BEXCE, fhvEE, 5 SR, sk, REEE. T AHP-REGE B BRI T K R @ PP —— DUBRYE T
MBI KA 5K FIRHE, 2022, 20(2): 352-364.

LIANG Xiao, JU Wenhui, SUN Fuwen, HU Ze, GAO Xueping, ZHANG Jing and ZHAO Jinyong. Evaluation of river network
connectivity in plain cities based on AHP entropy weight method: A case study of Langfang City. South to North Water Trans-
fer and Water Science and Technology, 2022, 20(2): 352-364. (in Chinese)

A, WA, TR ETKREBMFETESTKEMKESII]. A&EAE, 2021, 40(3): 835-843.
JI Changming, CAO Chenglin and WANG Yi. Analysis of ecological water demand and water supply of Kaidu River based on
water system connection. Journal of Ecology, 2021, 40(3): 835-843. (in Chinese)

Wl Ffg, ZRHREE, XK. T R R R A X A A AR SR B R K RIEE BRI, ESOR T, 2022, 34(4):
46-51.

YANG Chuang, WANG Tong, LI Congcong and ZHAO Xin. Water system connection technology in ecological environment
restoration and treatment in alpine region of Qinghai Plateau. China Coal Geology, 2022, 34(4): 46-51. (in Chinese)

XEE, KL, IR, KT, KRR b A HOR) 5 A 2S IR25 A B AR 7 b —— DA 1 W 8 22 /K IR ST X
JI[3]. KRS K TARAE4K, 2021, 32(3): 30-36.
LIU Yuyu, ZHANG Lingguang, JJANG Xin and LIU Qidong. Analysis on the change of land use and ecological service value

in the process of water system connection. Journal of Water Resources and Water Engineering, 2021, 32(3): 30-36. (in Chi-
nese)

DOI: 10.12677/jwrr.2022.115056 526 TK YR 5T


https://doi.org/10.12677/jwrr.2022.115056

	淮北平原水系连通工程对水生态环境改善效果分析
	摘  要
	关键词
	Analysis on the Improvement Effect of Water System Connection Project on Water Ecological Environment in Huaibei Plain
	Abstract
	Keywords
	1. 引言
	2. 研究区概况及研究数据
	2.1. 研究区水资源概况
	2.2. 研究区河流生态基流情况
	2.3. 研究数据

	3. 研究方法
	4. 研究结果
	5. 结论
	参考文献

