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Temporal and Spatial Variability of Water Dissolved Oxygen with
Influence Factors in Aquaponics System

RAO Wei YANG Weizhong WEI Yaoguang LI Daoliang
(College of Information and Electrical Engineering, China Agricultural University, Beijing 100083, China)

Abstract; In order to clarify the distribution characteristics of dissolved oxygen in water in symbiosis
system, the water quality parameters, meteorological data and biomass information of the system were
extracted by using the multi-point sampling device and the networking sensor system. The influence of
light intensity and feed intake on the spatiotemporal variation of dissolved oxygen in the symbiosis system
was studied by correlation analysis method. On the one hand, the results showed that dissolved oxygen
levels decreased with the increase of vertical depth in the fish pond, the correlation was between —0.9
and —0.7. The dissolved oxygen was changed at 9:00, and there was obvious correlation between the
logarithm and vertical depth of dissolved oxygen with correlation coefficient value r =0.989 4 and the
value of the variance analysis F' =126.94. On the other hand, the dissolved oxygen decreased with the
horizontal increase of the water culture tank following the correlation coefficient from —-0.9 to —-0.8. A
significant linear relationship reached 0.89 between the dissolved oxygen content and the horizontal
distance. In addition, there was the logarithmic relationship between the dissolved oxygen content of
hydroponic tank and light intensity, in which the correlation coefficient was 0. 8158. According to the
monitoring during different time, the diurnal variation of dissolved oxygen was affected by the spatial
variation. The fluctuation values of dissolved oxygen content decreased during the daytime and increased
during the nighttime which might be mainly related to the change of light intensity, feeding operation and
consumption. As a result, the study provides a theoretical basis for the study of dissolved oxygen in the
symbiosis system.
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Fig. 1 Experiment platform of aquaponic system

Fr o HAE 100 em ¥ 70 em [ 3R B A
U EA A SRR, i m al R aE, fA
W ISR BAT TF AL, KA 5 3 B ik JT LA 3 55 K 4b
PR — i T o A3 g K B R R A HE R, JEK
PR T K B A R KA

JK 55 Al g R i A9 K 200 em (FE 110 em (Y
KRR, TR s B A R AR T M E AR 4
EERBCEAANCKT o MR 144 BRAESK . KB Al
JIr Ak 7K A B AR 8 B s A, B AR T SR R AT
S A X BH O 18 5 5K, SCAT LA AR AIE 7K B 48 v i ok
A LAREE ) AR iR = SR .

JK AL RS AL TR BRI IR R O, oK B 50K
R AK B I A K SR AR I . K Ah B i ) FE
APy UE M A TR B ARG . b Wy B A 2 )2 53 U
A, JH R 3 0 R B B ) 5k e L B [T K e S 5 2E 0
HWBA 1000 AAEPIER , R B 57 i A6 40 141 DR
WA AR A, O R GRS A S fe fit 0. 15 L/s
7KL Bl 1 o
L2 HERERIRE

B T 2016 4F 10 H7eh EAR LR fE R 5 H
LA Bk~ B % AP b Ay ol Xt
FR G VP i A 2 1) A 5 B A ) R iR SR (] A



376 & o Bl B ¥ iR

2017 4

A 5 B A ) S AT I I SR AE B R 4 T, R )
32 A R R A I s AR AR

P12 Sy i il A 2 1) 748 Ak O B 455 1) o R I8 i 4L It
[i] 722 b D% B 42 1 6 1 A A s L. SR A K B
[, DAH: [ C J A5 7K P T Sy A b - T S7 A R R
Ap bR O SR R TRt X Ty [ 4 ) SR £ Y
ARG, Y e B 5 X 78 XY Bl E o 4k
PR A 025 cm Ml =25 ecm B A.B.C Fl D 4 />
FLIET 0 A B.CHD S A SAEIEH T AR F T Y
L Ly Ly Ly LA Ly RO SRAE HEE LR, 78 R A A
HEL Ly, F DL 20 em [HfRHER O, .0, .0, F1 0, 4 4~ i,
FHEIRE R 53653 TAE Ly Ly (LR Ly B A, ~ A,
B, ~B,.C,~C, D, ~D,, F'iR 0~0, A~A, B~
B,.C~C,.D~D,Ht25 4~ f5E L0y 37 s il A =
(1) A8 £ 5 B4 o) A5 7E 7K 5 - T DL 2 s O
O R FE M A%, B AR L Q). 0, .0, B H B A
25 em, MK L P, P, Py P, \PsIIAI Il 40 cm, &
SCPAKE B ny ~ nys R 7K B R rp g il AR A TR) S Al O B
TR AL P ~ P K B R A m) RAEIEUMEZL, Q, ~ Q4
Ry 7K 5 RE R ) SRR RRUEL o SR T AR R
FE SO, T F 7K K518 v 6 SR A 85 ng R 3R 50 T (1 B
[i] 722 A O B4 o A

/
3
1.

T
o

B2 sKAESRAETT R B
Fig.2  Schematic of water sampling scheme
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Fig.4  Correlation between the dissolved oxygen content and the variation of the basic baseline in

different time periods and the vertical depth correlation coefficient
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Tab.1 Estimation models of dissolved oxygen and

vertical depth in fish ponds
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Fig.5 Establishment and verification of logarithmic transformation form and vertical depth model of dissolved oxygen in fish pond
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Fig. 6  Correlation between the dissolved oxygen content and the variation of the key reference line in

the hydroponic at different time intervals and the horizontal distance correlation coefficient
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Tab.2 Estimation model of dissolved oxygen and

horizontal distance in hydroponics
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Fig.7 Establishment and verification of the original form and horizontal distance model of dissolved oxygen in hydroponic system
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Fig.8 Correlation between the variation of dissolved oxygen space and the feeding intensity and light intensity
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Tab.3 Estimation model of dissolved oxygen space variation and feeding and light intensity
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