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Abstract; Aiming at the problems of explosion and gas poisoning in urban sewage pipes, variation
characteristics and influencing factors of explosive gas in underground sewage pipeline of a community in
the “one-hour economic circle” area of Chongqing were investigated based on the monitoring platform of
the internet of things for hazardous sources in Chongqing underground pipe network , and the temporal and
spatial distribution characteristics of explosive gas from 2016 to 2019 were analyzed through temporal-
spatial model mining technology and GIS method. The peak periods of explosive gas concentration in
sewage pipes in this community were 02:00 —04 .00, 07:00 —09.00 and 15:00 —17:00. According to

the source of the sewage, the concentration of explosive gas was ranked from large to small as follows:
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commercial district, residential district and public toilets. The explosive gas concentration was positively
affected by sewage volume and COD. When the temperature was less than 35 °C, the explosive gas
concentration increased with the temperature rise. The concentration of explosive gas in space near the
top of the inspection well was higher and tended to decrease along the pipeline. The explosive gas
concentration increased with larger pipe diameters and longer pipe ages. In the study area, the
concentration of explosive gas showed a decreasing trend year by year, while it was an upward trend in
the western region. Moran’ s | spatial autocorrelation analysis showed that p value was 0.036 8, z score

was 2.087 6, and Moran’s I index was 0.783 8. The data presented a clustering mode, indicating that

the concentration of explosive gas tended to have spatial clustering phenomenon.

Key words: sewage pipe network; explosive gas; temporal and spatial distribution; GIS;

influencing factor

15 7K 0 SR 3 I T 0 R A L Pl A
TEVF 22 22 A1, T /KT8 B SmaRE Sk
S SEARSR, TS KA T RO K 15 KA Il
S G WA P SE AR OF b o 7 i
T KGE B Ak 3t TR AR A W A U R G oK
Fi R T IR T A A 2 AR KR KU T
FEAGED s VKR5S TR 1 e B AR 15 75 7K 75 e 0 4
TR Sk 7= A i ORI 5 % = 4 WS T 5 Kk AL
FEA S H,S HEH BE B9 B (8] A2 A6 RRAE 5 52
SRR

IR E BT TS KA TR RS M5 S sl
HRIFFEEAS T —E BSR , (EL2 Xt i 5 B AR g i
(5 /K A B AR IERIT 8 8500 , T 1M 28 T3 O 36 R 4 0
SRR T A 6 B R T K A I S R R I
O PR B FG 28 A0 A A, AR B T A H A .
T, 2 PR HER P — /N 2R T L X H R 35 K
) Gy R SR B I BT SE X 4, B 5 L 28 43
T HRAE , 53 BT 0 DR, DA ¥ K 8 1 22 4 il
TR RE B
1 XML T &

1.1 BUBRBESHRAKLE
111 Bk
ARTIFSE I G KA 00 5 3 A e B 0 ) s

S 1 PR T M A 19 6 B U I I s 2 gk
WS X PN 12 A X B3 5] 434 1 107 AN Wil A5, e
M55 TR 30 s SREE— UG . T A H (&3
EERGTHEE & ok A ER TG SRS X LS5
TPAHL . GBI T 2T G B0 I 1 v ]
TR HAE AR (V3.0) .
1.1.2  HARRKZ

TG, 3 B A AR 4 A R X T R A B 1) L
P REA TR e RIS 43 28 A vk, DU PR T
XA, 515 K A8 T v ) e AR A s [E] B 1 AR £k
FRIE K HSE I R 15 1535, 48 ] ArcGIS (1) IDW £ R
XV KA G AR 2 (8] o A R RE A T
Bt s feJ .38 1 ArcGIS () Moran” s T AR X 5 i< Ak
WL TR PEEA T 25 8] A AH A0 BT, R 98 FLAE 25 (] B
AR,
1.2 HREHER

FR—/NIF 2R BRI T 2 009. 89 J7 H AE
A, AT 64. 80% . 2018 4F 5 PR i {5 /K 4 i
MK K% 10 826 km, #2016 4EREK: T 1 957 km; 5
JKAEHE & K 136 990 x 10° m®, #5 2016 4E# K T
23 852 x 10" m’ ;5 /K 4b HRL 4l 130 019 x 10°
m’ & 2016 AEREK T 22 115 x 10* m? , HARE{E
#x1,

F1 2016 £—2018 FERXRMZKEEMTKEL TR
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Fig.3 Variation of explosive gas concentration and temperature at monitoring point A for 6 days
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