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Environmental flow of the typical sections in upper and middle Huai River Basin based on REF
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Abstract: Based on monthly runoff data(1956— 2000) and typical fish survey dataof 11 sections in 11 rivers on middle and upper
reaches of the Huai River, four schemes of calculating minimum and appropriate environmental flow were established by velocity
methods( minimum, average and maximum options), minimum mont hly runoff method and montl by month frequency method.
First, the Criterions of REF(ratio of environmental flow to stream flow) aimed at different characteristic hydrological years
(wet,normal, dry and extraordinary dry) and hydrological seasons( dry and wet) were put forward on the basis of Tenant meth
od. Then appropriate environmental flow schemes in different hydrological years and seasons were determined by comparing the
conformance of velocity methods to the criterions of REF. T he results showed that the rank of minimum and appropriate REF's
was Wo River, Shaying River, Mainstream of Huai River, Pi River and Hongru River. The level of meeting the REF ranked in
the order of Hongru River, Mainstream of Huai River, Pi River, Shaying River and Wo River. The lack of meeting the ecological
water demand in Wo and Shaying rivers implied that the proportion of ecological water demand should be im proved.
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Fig. 1 Schematic diagram of the study area
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Tab.1 Empirical coefficient between v and Q
bEp W T a b
B 0.0651 0.4185
HEiE 0. 0450 0. 4690
HEWT T3t FExKH 0. 0240 0.5196
BET 0. 0009 0. 9200
I 3 0. 0007 0.9268
F 0.0214 0. 6240
Mg Rl
LR 0.0168 0.5173
R S 0. 0400 0. 4101
EE 3 0. 0477 0. 8437
el
wE 0.0301 0.7537
M) T HE k& 0. 0260 0. 6344
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Tab.2 Eco velocity of typical fish in Huai River Basin
m/ s

BRI
0.2~ 0.5 0.7

R PO GRS RS
ek se A ik —
L 5F7TH 0.3
it 4 FT7 0 R 0.2
fifft 2 F5 7 Rtk 0.2
it 4 F6 A Ktk 0.3
it 3 k6 A ER 0.2
fffn 4 F7 3 ERME 0.2
e 5 FFT H R -
o Fromy — 0.2

0.4~ 0.6 1.0
0.3~ 0.6 0.8
0.3~ 0.8 1.1
0.4~ 0.6 1.0
0.3~ 0.6 0.8
0.3~ 0.6 0.9
0.6~ 0.8 -
0.3~ 0.6 0.9

Tab.3 Description about the three cases of velocity method
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Tab.4 Average flow and proportionality coefficient at 11 sections
TR (m3 . s1) L5 %L a
B a a a(fir

FRAE PREE MRS Fiph (F-F) (P-H) A5H)

HE 213.19 140.24 82.26 43.00 1.21 1.28 1.37
MEVE 313.92 204.33 125.46 67.20 1.21  1.25 1.35
EXI 519.56 304.15 177.67 95.60 1.28 1.28 1.34
BT 1248.48 768.31 484.53 249.80 1.25 1.23  1.38
BEIR1548.02 961.99 563.52 299.13 1.24  1.28 1.35
JA0 213.07 118.45 69.05 40.52 1.32  1.29 1.28
BB 306.13 167.02 96.92

SEhE 84.65 41.47 23.73

57.56  1.33  1.29 1.27
11.78  1.42  1.30 1.4l
BigE  54.90 28.19 17.29 6.48 1.38 1.25 1.67
PEG 171.62 82.72 48.30

MEHESL 156.19 111.16 68.43

20.07 1.43 1.29 1.56
40.06 1.16 1.25 1.28

I 55020 0.2 A1 0 50 JFARHE (1) 7545 i i 45 7K
PR LU RRE . 2 TR IR BT PR, A SN A e
VKT TN (B L3R 5
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Tab.5 The standard yearly REF of Huaibin in different

characteristic years

AR FAKEE a( P CPAKEE a( - A RKAE o A RERE) RERGAE
Lt £
1.21 1.25 1.35
$a
/N 0.20 0.24 0.3 0.41
FEH O 0.50 0.6 0.76 1.02
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Tab.6 The relationship betweenand

S oz b b dARELF R il K
B 05 1 08 071 0.67 0.5 0.5
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Tab.7 REFs in the wet and dry seasons of different characteristicy ears in Huaibin
. AELEAR L DTk R B R
377 LN
FIKEE KA 7K FEREE FKAE KA MK R AR
I 0.75 0. 766 0.95 0.768 0.15 0.18 0.28 0.31
e/
BITR 1. 14 1. 054 0.82 1.053 0.22 0.253 0.246 0.43
I 0.6 0.53 0.71 0.62 0.3 0.31 0.54 0. 63
28] 1.366 1.367 0.99 1.2 .68 0.82 0.75 1.22
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Tab.8 The minimum and appropriate environmental flow in Huaibin Section m?/ s

AR
24.06  5.49  5.49 549 549 549 549 549 549  7.86

FH 1A 2 A 34 4H 5H 6H 7H 8 H OB 10/ 1R 12/ W
5,49 549 549 549

\

fia —5.49 6.87 10.13 18.72 24.06 18.72 14.08  6.87 5.49 5.49 5.49 5.49 11.28  10.24
M= 549 24.06 24.06 24.06 24.06 24.06 24.06 24.06 5.49 5.49 5.49 5.49 19.49  14.67
8.04 12.86  21.89  5.39 13.77 39.8 44.88 23.19 38.32 0.78 6.63 9.47  36.51 9.85

57.11  57.11  57.11 57.11 250.37 57.11 57.11 57.11 57.11 57.11 57.11 57.11 57.11 81.74
. . 57.11 82.05 118.36 212.48 270.56 194.77 146.51 71.5 57.11  57.11 57.11  57.11 117.33 114.18
i = 57.11 462.36 462.36 462.36 462.36 250.37 250.37 250.37 57.11 57.11 57.11 57.11 202.85 257.44
'y 20.68 19.65 39.05 55.36 74.78 80.79 395.1 241.35 148.99 29.76 29.37 21.66 218.22 36.43

2 ) )

Fig.2 Monthly, wet and dry seasons minimum(up) and appropriate( down) environmental flow in Huaibin Section
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Tab.9 The minimum yearly REFs of major rivers in Huai River Basin

T TiE— i S HE=
TR 0.03- 0.22  0.04- 0.27 0.06- 0.32
YR 0.12- 0.25  0.17- 0.32 0.38- 0.44
Wi 0.31 0.45 0.71
LSSl 0.06--0.09 0.08- 0.11 0.1-0. 14
B 0.08 0.12 0.17

AN[RV A BT 7K 3R 32 S e /N AR A LERT AR
AT 2.2 75 vk S AR AR AR L AR HE L 10, RTLEL
HRAER 10 2)) 2450 FEAN [F]) ] 50 A [7) 47 B ) i 1 vk 7
B SRR o) 3 S vV S S Noks S i priot i QT S
3.2.2 MHERAMEALL

MR PG EE S5 RS 110 A Wi A [ 4
R AR U AN IS B AR b L AR S 2.2
R A I AR AR AR AT 0 B, AR R T S8
Wi 2 T ennant FRAEAEAR LU T, REEHRILE
G 7 AR W I AR A T AU AR o R
AR T ennant FRefE 440 LTS UL 3.
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Tab.10 The minimum yearly REFs and standard values of major rivers in different characteristic
T T YR W PR bt
A PR THEAE PRAEE VPR AU RCKE] PRl (e WEAE bRiEE
—0.02~ 0.14 0.2 0.07~ 0.12 0.2 0.15 0.2 0.03~0.05 0.2 0.05 0.2
F£ = 0.03~0.17 0.1~0.17 0.22 0. 04~ 0. 06 0.08
= 0.04~ 0.2 0.22~ 0.24 0.35 0.05~ 0.07 0.12
— 0.03~0.22 0.24~ 0.26 0.12~ 023 0.26~ 0.27 0.31  0.28 0.07~ 0.09  0.28~ 0.29 0.08 0.23
SE = 0.04~ 0.27 0.18~ 0.31 0. 46 0.08~ 0. 11 0.12
= 0.06~ 0.32 0.39~ 0. 44 0.72 0.1~ 0. 14 0.16
— 0.05~ 0.38 0.3~ 0.33 0.2~0.39 0.34 0.54 0.37  0.11~ 0.15  0.35~ 0.37 0.12 0.29
K = 0.07~0.46 0.3~ 0.54 0.8 0. 14~ 0.19 0.19
= 0.11~ 0.55 0.67~ 0.76 1.26 0.18~ 0.23 0.26
0.09~ 0.71 0.41~ 0.44 0.34~ 0.66 0.44 1.08  0.52  0.28~ 0.41 0.58 0.21 0.37
Bk = 0.13~0.86 0.52~ 0.91 1.61 0.34~ 0.5 0.33
= 0.2~ 0.94 1.13~ 1.29 2.54 0.43~ 0. 61 0. 45
WA o B TKFR L AR Lo M) XE 2 FRAE i i<
YWRI< BN < WE i< PO, XK R AR
A ADRUE K NG R IEAHH Jie, 1% 4518 itk ToT i
T3 B ] AT S R B e AR R R VT SR
AT, T TP A 2K U R R IOIR S5 T R R
Tr % VAR AR R g fi et 20 % A s vb it i 0]
VAR T 2 5 R (A KRR AR SR 7% ik
3 TR RBGE RS, Fb-—e A L, ik

Fig.3 The REFs calailated by velodty methods and standard REFs
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