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Abstract

Water quality monitoring is the premise and basis of water resources management and protection,
which can provide data and information for environmental management. Spectral water quality
detection technology is an important development direction in the field of online water quality
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monitoring. After studying the principle of spectroscopy and combining sensor and Internet tech-
nology, this paper proposes a water quality monitoring system model based on tree topology
structure. CC2530 + ESP8266 is selected as the design and development chip in hardware, and IAR
EM8051 is selected as the software development platform. The chemical oxygen demand (COD)
and turbidity value of water quality are collected in real time, and the access rights and early
warning processing are implemented for the data. After measuring 10 groups of COD standard so-
lution and 10 groups of random solution, it is found that the error rate of the data is not more than
3.3%, and the average error is 1.1%. The maximum error rate was 3.4% and the average error
rate was 1.48% for five groups of standard turbidity solutions. The experimental results show that
the water quality monitoring system runs stably and reliably, which can meet the application re-
quirements of water quality monitoring and provide technical support for water quality protec-
tion.
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Figure 1. Block diagram of system structure
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Figure 2. Flowchart of the coordinator program
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Figure 3. Flowchart of the terminal program
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Figure 4. Serial debugging
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Table 1. COD experimental data of 10 standard concentrations

2 1. ECEE 10 FhiREREERY COD SRS #R

s 1 2 3 4 5 6 7 8 9 10
Pl 10 20 30 40 50 60 70 80 90 100
& W 10 20 29 39 48 60 70 79 88 97
WER 0 0 0.033 0025  0.04 0 0 0.013 0.022 0.3
Table 2. COD experimental data of 10 different concentrations with randomly mix
= 2. BEHUACEE 10 #hAREIRE#Y COD K16 ¥
Fe 1 2 3 4 5 6 7 8 9 10
PR 9.1 16.3 20.1 30.5 41.8 52 84.2 97 1053 1204
WEAE 9 16 20 30 42 52 84 97 105 120
RER 001 0018 0.005 0.016  0.005 0 0.002 0 0.003  0.003
Table 3. Turbidity experimental data
3. B SLIG IR
s 1 2 3 4 5
PrifE(E 50 100 200 300 400
WEAE 67 122 216 287 376
IR IEH 0.34 0.22 0.08 0.04 0.06
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