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Research on the water environmental assimilative capability of channel

reservoir ; Taking the Xiaolangdi Reservior as an example

JIAO Ruifeng,SONG Zhangyang, LI Yayun

( Yellow River Water Resources Protection Research Institute, Zhengzhou 450004, China)
Abstract ; Based on the mixed dilution theory and comprehensive attenuation theory of pollutants, a wa-
ter quality model of river reservoir was established. According to the principle of material balance, a
first — order kinetic reaction model of pollutant attenuation in inflow and reservoir storage was
established. Taking Xiaolangdi Reservoir as an example, the model was tested by comparing the calcu-
lated values with the actual monitoring data. The test results showed that the average relative errors of
the concentrations of ammonia nitrogen and COD were 19% and 15%. Through the established model,
the water environmental assimilative capacity of Xiaolangdi Reservoir under different hydrological condi-
tions was obtained.
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Table 1 Model parameter calibration

KIS K®/(1-s") PR/ % 0 BRIRE R a b
A 2.5%x1077 1.8 1.06 0.8
2.0 1.3
CoD 7.7x1078 2.1 1.04 0.8
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Fig.1 Comparison between calculated value

of COD model and measured value
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Fig.2 Comparison between calculated value

of ammonia nitrogen model and measured value
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Table 2 Model test results

[EEI SR FE/ (mg - L71) BRI/ (mg - L71) HIXF IR 22/ % PRI R 22/ %
0.44 0.35 -21
0.44 0.30 -32
A 0.37 0.37 0 19
0.34 0.41 21
0.52 0.63 21
12 15 25
16 15 -10
CoD 15 18 23 15
15 17 11
11 11 4

PP W (W=0,.C., ), H(3)XBIEH .
W=0Q,..,Crin=ClaV,+Qy)~aV, C, e Xm"™

(5)

(5)2rf WERLL Y, 0, 5 2 i s ety

WA, PR T SRR AN A T e e B 5 5

B AR KI5 Y e B, B AT SA AT 308 T8 K 7K B
iR bz A A SR

CECR R PU L P Rl T K DI RE XX ) K /MR

JES 7K Ay BT /NIRRTl FH K X7, $4F 7 T

FIKIKTAREAA . 7K IR [ 4b 25 e A AN I e )

IKIRZEA F e ST, NS KA 5 Y g 4 7

%ﬁ@%, HikfA. C = C. =¢C_, = Cff,,;;ﬁ (Hp
CODCy =20 mg/L NH,-NC;.o =1.0 mg/L),

tOKEEKELEFFAE (R, V, =V, =V),
WA Qs = Q4 =0 o I, t(5) 15 EE
RUK AR A R A 2 Wit A

W=CQ +aVC(1 — e K™

6.2 AEMHA/INRIEAKEK L EZES T

20154 1 A ~2019 4F 5 A/MRIK K E 5 H
10 HEKE (V)  AFETS YWy 1E 7K FEA5 88 i) ] 12
HazZi a1 BE A -3 T kK (Q) Sl 45 R
%3,



Bt FHE AR EKIRERAL

www.chinacaj.net

BEHR

VAN TR JR K B Fy 48] - 107 -

R3I FRKIFZFHTNESENEERE

Table 3 Residence time of influent pollutants under different hydrological conditions

KX SH
FEKE/A ® L/ % 5 ER e H
V/AZ m3 O/ m’ - A7)
10~20 7.9 18 8.6 1.2
20~30 10.5 26 10.3 1.3
30~40 21.1 35 15.0 1.3
40~50 18.4 46 14.4 1.4
50~70 21.1 61 17.3 1.5
70~90 21.0 80 23.1 1.5

6.3 INRERKEKRERULEE
ANFRICEEAET /NI R K R 7K 7K B 2
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Table 4 Water environmental assimilative capacity of Xiaolangdi Reservoir ( water temperature 10 °C)

KA COD
VFHfH Q VHIME A PRSIV BE [ fb 7 it UNES Win7; s [ 2
/12w’ /(fZw® - A7) /(mg - L") /(kg+s™) /(mg - L") /(kg+s™)
18 8.6 1.6 0.44 25.00 6.90
26 10.3 1.8 0.54 27.00 8.10
35 15.0 1.7 0.76 26.00 11.60
46 14.4 2.0 0.80 0.98 1.29
61 17.6 2.2 0.98 30.00 13.60
80 23.1 2.2 1.29 30.00 17.90
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