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Fig. 2
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Yes

determining that the methane
concentration data is generated by the

biogas accumulation

S107

acquiring a change rule of methane concentration in an
inspection well during biogas accumulation, and generating a
second function of the methane concentration changing with

time

S102

judging whether the gas leakage occurs based on the methane
concentration data

S106

S103calculating a first correlation
coefficient between the first function and the

second function, and judging whether the first correlation
coefficient is greater than a first preset

threshold

S101

acquiring a third function of gas consumption changing with
time

S104

acquiring methane concentration data collected by monitoring
devices, and generating a first function corresponding to the

methane concentration data

No

S105
calculating a second correlation

coefficient between the first function and the third function,
and judging whether the second correlation coefficient is

less than a second preset threshold

No

Yes

determining that the methane concentration data is generated
by the biogas accumulation if the second correlation

coefficient is less than the second preset threshold for the
preset number of consecutive day

S109

judging whether the second correlation coefficient is less than
the second preset threshold for a preset number of consecutive

days

S108

Fig. 3
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Yes

determining that the methane
concentration data is generated by the

biogas accumulation

S107

acquiring a second function of the methane concentration in an
inspection well changing with time

S102

judging whether the gas leakage occurs based on the methane
concentration data

S106

S103calculating a first correlation
coefficient between the first function and the

second function, and judging whether the first correlation
coefficient is greater than a first preset

threshold

S101

acquiring a third function of gas consumption changing with
time

S104

acquiring methane concentration data collected by monitoring
devices during biogas accumulation, and generating a first
function corresponding to the methane concentration data

No

S105
calculating a second correlation

coefficient between the first function and the third function,
and judging whether the second correlation coefficient is

less than a second preset threshold

No

Yes

determining that the methane concentration data is generated
by the biogas accumulation if the second correlation

coefficient is less than the second preset threshold for the
preset number of consecutive day

S109

judging whether the second correlation coefficient is less than
the second preset threshold for a preset number of consecutive

days

S108

generating and issuing alarm information after the gas leakage
is determined

S110

Fig. 4
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Biogas accumulation curve

Time

Fig. 5

Fig. 6
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reading a monitoring time T and a
monitoring value X of the methane

concentration on the ith day to acquire
a first function X = f1(T)

obtaining a second function
Z=f3(T) based on a change

rule of methane concentration
caused by biogas

calculating a first correlation
coefficient between X=f1(T) and

Z=f3(T)
1

judging
whether is
greater than

0.9

1

calculating a second correlation
coefficient between X=f1(T) and

Q=f2(T)

analyzing a change rule of an
amount of gas consumption

changing with time, and
generating a third function

Q=f2(T)

2

judging
whether is less

than 0.05
2

No

judging
whether i
is greater

than 5

determining that the
methane concentration data
is generated by the biogas

accumulation

Yes

No

i=i+1

No

obtaining a maximum value Xmax=max（Xi）of
the methane concentration within the past 24 hours,

and recording a time T=f(Xmax) at which the
maximum value appears

judging whether
T=f(Xmax) is within

0:00-9:00

obtaining a minimum value
Xmax=max（Xi）of the methane

concentration within the past 24 hours, and
recording a time T=f(Xmax) at which the

maximum value appears

No

Yes

judging whether
T=f(Xmin)

is within 15:00-20:00

determining that the gas leakage
occurs

Yes

judging
whether i
is greater

than 5

determining that the
gas leakage does not

occur

Yes

No

No
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Fig. 9

Fig. 10
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Fig. 11

Fig. 12


