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Calcul ation and application of river environmental flow of Qingyi River Basin
WANG Hutrying', YU Luji?, LYU Xiao yan',FAN Peng yu!

(1. Zhengz hou University Environmental T echnology and Consulting Limited Company, Zhengzhou 450002, China;

2. Collegeof Water Conservancy & Emvironmental Engineering, Zhengz hou University , Zhengz hou 450001, China)
Abstract: Considering the coexistence of environmental flow shortages and pollution problems of northern rivers, the concept and
content of environmental flow were defined with consideration to w ater quality protection and water quantity maintenance. The
composition of environmental flow under different functional goals was also discussed. By analyzing the characteristics of river
systems and spatial structure features of river reaches, we established the environmental flow calculation model for improving
water quality, and also established the Tennant and Wetted Perimeter models for calculating the environmental flow for river e
cosystems. Using the hydrology and water quality data of Gaocun Bridge section, we conducted a preliminary evaluation of the
environmental flow for improving the water quality and ecosystem of Qingyi River. This study provided flow regulatory advice
for the emergency replenishment of water, and suggested the river flow levels that should be maintained constantly in different
months of a year.
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Tab. 1 Standards of river environmental flow
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Tab.2 Wetted perimeter flow relationship at different river sections
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Fig. 2 The drainage map of Qingyi River Basin
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Tab.3 Different water quality requirements for
Gaocun Bridge section of Qingyi River mg/ L
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Tab.4 The new flow needed to achieve

different water quality objectives m’/s
ST A SBGRG SR
WB BUNSUEHET V ZOKEHR KRR H bR
it B iR B i e e B i i
i
. 1.5 0.6 0.42
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Tab.5 The environmental flow of Qingyi River ecological system (T ennant) m3/s
‘ A
T
1A 2 H 3H 4 H 5H 6 H 7H 8 H 9H 10 A 11 H 12 H
fEIN 2.05 1. 64 1.56 3.30 1.82 1.35 11. 10 9.49 5.90 4.99 3. 66 2.59
3 0.61~ 0. 49~ 0.47~ 0.99~ 0. 55~ 0.41~ 3.33~ 2. 85~ 1.77~ 1.5~ 1.1~ 0.78~
R 1.023 0. 822 0.781 1. 649 0.912 0.677 5.552 4.747 2.951 2.494 1.832 1.295
s 0.41 0.33 0.31 0.99 0.55 0.41 3.33 2.85 1.77 1. 50 0.73 0.52
AR Lf 0.31 0.25 0.23 0.82 0.46 0.34 2.78 2.37 1.48 1.25 0.5 0.39
I 0.20 0.16 0.16 0.49 0.27 0.20 1.67 1.42 0.89 0.75 0.37 0.26
rhal 2= 0.10 0.08 0.08 0.33 0.18 0.14 1. 11 0.95 0.59 0.50 0.18 0.13
Zenk f /N 0.10 0.08 0. 08 0.16 0.09 0.07 0.56 0.47 0.30 0.25 0. 18 0.13
e 112« HEBE5ERE
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Fig.3 Appropriate flow hydrograph of Qingyi River
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Tab.6 Calculation results at Sanli
Bridge hydrologic station in typical years

P Fh R (md e sY)  KEE(n) KIIEFECS)
P=25% 1963 4F 3.74
P=50% 1968 4F 1.10 0.030 0. 00068
P=175% 1970 4 0.48
(2) WrTRFAIE

DRI T = AT 7K St I S 00 W T e, A3t
2009 AF VST ] T VA BRCCRE v W 1A A AT 5T

Wi ( P 4) , WP Ay B 1 B Ak T3, I B8 b= 15
m, I ZH m= Q 833.
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Fig.4  The shape of Sanli Bridge section
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Fig.5 Relationship curve between flow and wetted perimeter at

Sanli Bridge section in different level years
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Tab.7 Comparison of calculation results between Tennant and Wetted Perimeter methods

W A Tennant ¥/ (m3+ 1)
. Py - — P, o -
B [(m3 - 1) R R BRFINEYIN 4 H- 10 H) —BAPKII(1 - 2423 H)
/(m3e s1) TR (%) B/ T BN &
P=25% (1963 4F) 3.74 1.05 28.1
P=50% (1968 %) 1.10 0.03 0.27 0. 81 0.12 0.23
P=175% (1970 4F) 0.48 0.01
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Tab.8 The environmental flow of Qingyi River ecological system
VERix
1A= 69 H- 12 F/(m¥<) 7 J/(m3s1) 8 J3/(mes1)

EHAE 1.05 1.67 1.42

(2) T SE S K BT i N AR 2K o

AR S BLAN ] 2K 5T H b if7 24580 i oF 55 45
R, LI T A BUR v B bR 2o 8y, &
FHEABIR RN 15 m'/ s MK V 2Kk H s
R IS Re D R 5t H Fnod e dE— 2D bty
SAEF, I A BESE . DRI, 0 I VR e
AT TR AL RE N L5 m’/s.
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(1) FRIEIL A e 5 3 A2 VTR RS AR AR BT T
REPT T vi i, WY 2555 T U Dl REARE e 1 A 5 d o (1)
Yl TR S H v BT ¥

(2) AWFFT R T FH HE VHE” 425 KA B % 1%
FR 25 45 18R KA I ST K /K R T AR i 9
TSI+ AR BU ST H AR JH BRS V 2RK
A H FRRIK IEE Dhag XX AT HFR 203 75 5 1R 58
WEAN L S5m’/s.0 6 m’/s.0 42m’/s, VE Ry N 2akh
IR PREE I S P8 1K 52 {H

(3) ATHFERH Tennant v fr v SR S50 5 4
016~ 167 m’/ s RFREVHL RN 1 05 m'/ s.

c 114+ EB-5HEK

(4) 253 M1, ARBFT R BSOEETAS [F] H 4 PR B A
BAEMEAR: 1 H- 6 A4 1L 05 m'/s.7 H4H
L. 67 m’/s.8 AU 1. 42 m’/ s

( References):

[1] KR, 332, PRI B ML X ER 59 b v 5 5 1E KV 5 a0t
FELI]. AR IR %2 4R AR R 2% R, 2009, 6( 6): TE78.
(QIN Yong liang, YU AN W en. Environm ental flow calculation
and assessment in plain river network areas[ J]. Journal of East
China Normal University: Natural Science, 2009, 6(6): 7F78.
(in Chinese))

[2] Thame R. A global perspective on environmental flow assess
ment: emerging trends in the development and application of
environmental flow methodologies for rivers[J]. River Re
search and Applications, 2003, 19: 397 441.

[ 3] () Megan Dyson, ( fif) Ger Bergkamp, () Scanlon. ¥5 B & —
WA M. SR DY, MR, Fhe, 5506, KB BT 7K A
AR, 2006. 24. (Dyson M, Bergkamp G, Scanlon J. Flow:
the essentials of environmental flows[ M]. (in Chinese))

[4]  TFVUEE, SRt To B PRBEU & UF 5000 L AN S8 ) R ).
[E7KF), 2009( 23): 4 6. ( WANG Xtqin, ZHANG Yuan. Study
on key issues of environmental flow research in Chinal J]. Chr
na Water Resources, 2009(23): 46. (in Chinese)) DOL 10.
3969/ j. issn. 1006 1123. 2009. 23. 003.

[51  RARH, M AR, o 2548, 46 BE T J0/KA6 BRIK T BRI
TREE 1] . KR 2441, 2011, 42(3): 344 350. (ZHANG Dai qing,
MEI Ya dong, GAO Jurrsheng, et al. Early warning of river
environmental flow based on dualistic water cycle[ J]. Journal
of Hydraulic Engineering, 2011, 42( 3) : 344 350. (in Chinese))

[6] ZFER, # 1R VL, ZERH, &5, T A /KL B ST K 5 S 2R
BEZS R ——LAU W BT v IR KR K B2 5T
274K, 2012, 10( 1): 916, (LI Wei, CHU Jurr ying, QIN Der

yong. The simulation of water quality and water environment
capacity of Fen river based on the scenarios of ecological water
supplement[ J]. Journal of China Institute of Water Resources
and Hydropower Research, 2012, 10(1): 9 16. (in Chinese))

[71 HZ%,Hung Hoang Nghia, ¥ EF. i 388 NGS5 W F K
SETAE BB KUK R B[], /KX, 2013, 33(5): 1-6. (XIA
Jun, HUNG Hoang Nghia, ZENG St dong. M odeling of water
quality in Beijing Reach of Yongdinghe River under high
strength human activities [ J]. Journal of China Hydrology,
2013, 33(5): 6. (in Chinese))

[8] HEHY)I, NI, MM, . 5L T HUE B 1 X K K B
HIRBEFFIL )], KR 2238 2, 2009, 20( 2): 184 189. (DONG
Zeng chuan, BIAN Ge ya, WANG Chuarr hai, et al. Joint opera
tion of water quantity and quality based on numerical model
[J]. Advances in Water Science, 2009, 20(2) : 184 189. (in Chr
nese) )

[91  EPEER, XI5, 5Kz, 1 L T 3 R AR PR BE 75 /K 5]
HBEF 5T, 2003, 22(2): 169 175. (WANG Xt qin, LIU Chang
ming, ZHANG Yuan. Study of the basic environmental water

requirement of the rivers in Huang Huat Hai plain[J]. Geo



TERE- K

P T R G A

[10]

[11]

[12]

[13]

[14]

graphical Research, 2003, 22(2): 169 175. (in Chinese))
TR, X B WL T ennant YEVHEARUERE IE & LNV )] w4
SR Tl K2 2% 4, 2008, 40(3): 479482. ( MEN Bao hui,
LIU Chang ming. Modified calculative criterion of T ennant
and its application| J]. Journal of Harbin Institute of T echnok
ogy, 2008, 40(3): 479 482. (in Chinese))
TRPEIE, I, RN, JE T S0 T ennant ¥ B 2L 7S
FFREEL . KH B RN, 2013,31(9):29-31. (ZHANG
Ze cong, HAN Hurling, CHEN Li. Calculation of ecological
base flow in Dalinghe river based on improved Tennant methr
od[J]. Water Resources and Power, 2013, 31(9): 2931. (in
Chinese))
A, B, B, & T AL BOR BB BRI T ennant %
S L] PUNER 2240 TRERNARR, 2010, 42(6) : 38
42. (ZHENG Zhr hong, HU ANG Qiang, WEI M ing hua, et
al. Improvement and application of T ennant method based on

Journal of Sichuan University:

3842. (in Chr

median and mode theory[J].
Engineering Science Edition, 2010, 42( 6):
nese))

XU TR, BENG IR BT A A5 Ak e 0 5 0 S e SR ] 1 A )
AR FKE M LB J]. HH 4R, 2006, 61( 3): 273 280.
(LIU Surxia, MO Xing guo, XIA Jun, et al. Uncertainty anak
ysis in estimating the minimum ecological instream flow re-
quirements via wetted perimeter method: curvature technique
or slope technique| J]. Acta Geographica Sinica, 2006, 61(3):
273-280. (in Chinese))

AR, TR0, T . W AN A g N A AT K
B —— DL K 2 B[ )] . M BBl B, 2010, 29(3) : 287

[15]

[16]

[17]

[ 18]

[19]

291.( JI Lrna, LIU Swxia, WANG Xirr chun. Wetted perime
ter approach to estimate instream flow requirements: a case
study in Luanhe water system|[ J].
2010, 29(3) : 287-291. (in Chinese))
XIE W, TS0, Rk W W AR TR K | E I RS K T
FARIE[). HARBL BERE, 2007, 17(1): 42 47. (LIU Chang
ming, MEN Bao hui, SONG Jirxi. The ecological hydraulic

Progress in Geography,

radius approach of ecological flow requirement[ J]. Progress in
Natural Science, 2007, 17(1): 4247. (in Chinese))

PR, vh T PO R AR AR AR I KRR, 2011,
42( 1): 47 55. (BAN Xuan. Ecological flow requirement for
Chinese sturgeon spaw ning habitat [ J]. Journal of Hydraulic
Engineering, 2011, 42( 1) : 47-55. (in Chinese))

gkt, £ TH], PGS, & T AR H AR AR TR
HWFIC [ T]. R B Rl 2% ), 2012, 32( 12): 3143 3150.
(ZHANG Yuan, WANG Dingming, WANG Xrqin, et al.
Study of environmental flow in Taizi River for fish species
protection[ J]. Acta Scientiae Circum stantiae, 2012, 32( 12) :
3143 3151. (in Chinese))

A, RO, A5 R 2, S TSRS FEE R K] . KA
%, 2002(9) : 14 19. (NI Jirrren, CUI Shurbin, LI T iarr hong,
et al. On water demand of river ecosystem[J]. Journal of Hy
draulic E ngineering, 2002(9) : 14 19. (in Chinese) )

BRIESE, BRI, A NS TSRS R L I . i oK 2 4
H R B 5 i), 2006, 34( 1): F5. (QIAN Zheng ying, CHEN
Jia qi, FENG Jie. Harmonious development of humanity and
rivers [ J]. Journal of Hohai University: Natural Sciences,

2006, 34(1): 1-5. (in Chinese))

(L% 100 W)

[18]

[19]

AR, XNF, Tt & BRI LT AR (A B TR 5%
SrHT[I]. KA S KRR, 2010, 8 (06) - 82 85. (WANC
Zherr giang, LIU Churr guang, QIAO Guang jian. E ffect of nr
trogen and phosphorus cycling characteristic on eutrophica-
tion of water body[J]. South-to North Water Transfers and
Water Science & Technology, 2010, 8(06): 82 85. (in Chr
nese) ). DOI:10. 3724/ SP. J. 1201.2010. 06082

I8 BT KPR AR & 8 F7 ABUIR B R SR [ A 50K

[20]

45,2015 ( 04):
trophication status and countermeasures|[ J].
2015(04): 20:23. (in Chinese))

KRR, TAT, KR, S TR KARE SRR BT T]
WIEEL %%, 2004(03): 277-281. (DU Gursen, WANG Jiar
ting, ZHANG Wer hua, et al[ J]. Journal of Sciences, 2004
(03):277281. (in Chinese))

20:23. ( FU Xirrlei. Guanting Reservoir ewr
Beijing Water,

EBEHIHE - 115 ¢





