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Research on data processing and carbon intensity calculation methodology for inland ship — A case study of Chongqing ships.
JIANG Dan', ZENG Chen'", FU Dai-jun® (1.Department of Shipping Navigation, Chongqing Jiaotong University, Chongqing
400074, China; 2.Chongging Shipping Exchange, Chongqing 400025, China). China Environmental Science, 2026,46(1): 463~473
Abstract: A carbon intensity accounting method was developed to account for the distinct data characteristics of inland river ship
based on carrying capacity and transport distance. The correlation between ship carbon intensity indicator (CII) and factors including
vessel age, ship type, port of registry and average speed was analyzed based on operational data collected from ships of 5,000GT and
above registered in Chongqing after static parameter filling and dynamic trajectory repair. The results indicated that the carbon
intensity values of the study sample in October 2021 were all on the order of 106, ranging between 2.47x10°° and 10.53x 10 %t/(t-km).
As vessel age increases, the CII demonstrates an upward trend, whereas carbon emissions exhibit a negative correlation with carrying
capacity. The overall energy efficiency levels of different ship types were quantified and ranked based on the median and mean
values of their ClIs. The resulting order from highest to lowest energy efficiency was Ro-Ro vessels, general cargo ships, container
ships, dry bulk carriers, and passenger ships. Vessels registered in main urban area of Chongqing generally demonstrate superior
energy efficiency compared to those from its outer districts and counties. Thus establishing a standardized carbon emission
monitoring system was crucial to enhance the overall energy efficiency of the ship fleet registered in Chongqing. The CII
demonstrated a strong correlation with ship average speed. Furthermore, different ship types exhibit distinct variation characteristics,
each reaching its minimum carbon intensity at different specific speed points.

Key words: inland ship; data processing; carbon intensity indicator(CII); evaluation of CO, emissions
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Table 1 Basis for determination of navigational conditions

WiAT LI FE A
5 Y<1.852km/h
BLEhAT V>1.852km/h;LF 1.5 <20%
I A 20%<LF 1.n<65%
S LF 1y>65%

%2 BHARESER

Table 2 Auxiliary load factor reference table

e JiAT 0
A AT BT (ERlE]
T 0.17 0.27 0.45 0.22
LLEHINE 0.13 0.25 0.48 0.19
hei 0.17 0.27 0.45 0.10
TRIENT 0.15 0.30 0.45 0.26
psi 0.80 0.80 0.80 0.64
£3 Co HmAEF"™
Table 3 CO, emission factors
RN PR B (%) HEBR T [g/(kW-h)]
FEHL 0.1 646.10
AL 0.1 690.70
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Table 4 Low-load correction factor reference table

LF 1% 2% 3% 4% 5% 6% 7% 8% 9% 10%
Aip 582 328 244 201 176 159 147 138 131 1.25
LF 11% 12% 13% 14% 15% 16% 17% 18% 19% 20%
App 121 1,17 1.14 1.1 1.08 1.06 1.04 1.03 1.01 1.00
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Table 5 Statistics on missing static parameters
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AER W41 Jﬁfﬁizﬁiﬁ’a 63 36.51 23.81 42.86
(DWT) %ﬁm i 53 16.98 9.43 26.42
A B 44 25 38.64 4773
CgDISTw4l  FREH 20 15 20 40
(GT) e 20 35 30 30

TR PSS RO R A T R ) Y R R

M Hifleet “F-& 51 2021 4£ 10 H 1 HA 31 H
) AIS 3l & s £ s AT B o B2 4 b 1% 5, 3L
1451536 NI R (AT), M 7 s KV L2 2 IRT
WA ALS RGNS 5 ATEE, WIRTEI L
52 % 22 AR R O 3 T A A5 DR 25 M AN 20 S s &
HH BT s S L B B O T s e B 2,
V44 71 HE 5 W i R S A e B )R A M A S R
T A Vo N A R T e R AL v T, 3 BB e Ok SR AL
Sk I B O R T AH A0 PR AN R R AR N T ]

KT AIS H2 1 de K [a) By HL R 3 (] B KT i
sk 6 P s BIA S A& EIRIE S 2] 2061
AN SEH SR 1572 b 2R BI0aR B T T
TS H IS A SO R = IR AR T IE
XTI Bk I G, A TR IS HE T DBSCAN
R SR T AT AR

*6 MERBESFELREH

Table 6 Boundary conditions for trajectory anomaly
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Fig.1 Heat map of Pearson correlation of static parameters
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Table 7 Basis for filling static parameters of ships

AR HEE A1 H) FEHTHEEKW) HIHLW) F KRBT iiid (km/h)
TEE ¥=0.0003x>+0.1169x+288.36R*=0.831 ¥=0.002x>+1.9314x+1389.95R*=0.689 0.222MCR 18
AT ¥=0.0003x>+1.6167x-192.28R*=0.827 =0.0005x2-0.0602x+215.54R>=0.811 0.222MCR 18
RLEHANE Y=-0.005x*+18.81x-12912.21R*=0.619 =0.0012x2-2.2334x+1411.69R*=0.611 0.220MCR ; 20
TRAEM 7=0.001x*-0.055x>+122.5x-83951.3R*=0.63 1 »=0.0003x>-0.8797x+2307.98R*=0.601 0.259MCR 23
i Y=0.0003x>+3.7463x-1222.21R*=0.811 y=-0.0001x>+1.2447x-200.03R?=0.796 0.278MCR 27

T, 24 DTN SRR AR RS LB 5 DW T[] AR 1 VR, 2 Mo M LxB 5 GT A [l Y A5 2.

% 8 HANHUASSS BEKEE
Table 8 Basic Information of HANHUAGS888

FHIE  HPIIR  BMUEE SR
(kW) (kW) i (t) 4 (km/h)
41397778 TELE ML 1202 266.84  5602/6124 22
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Fig.2 Speed information anomaly repair process
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Fig.3 Trajectory repairing process in aera (D
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Fig4 Trajectory repairing process in aera (2
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Fig.5 Trajectory repairing process in aera (3

x99 REAREBMTEEARRER

DX 1) 23 A7 T 4545 SR 45 73 o A UG 1T i 3 A b
(RRIF 5 SR AF T, G A = B A 2R ) 0 i J 52 1 e Ak
B G R (6 7 11 N = S ST 17
FITRA RV R B B H R bR AZ S 48 PR LR 11,18 6 A%
PR AN H P ELRR L R BE R B BCHE IO 1) — 4
o3 A L5353 1 Hifleet 208 5t &S HUA 0 A
B b RS kA 2 7 g S AN H Bk
I T8 0 5 AR PR R A 20 A VR B e A A
1 AER «fll CgDIST 1% 5577 VA5 45 5.

>

Table 9 Information of the missing area
. s o HEZRER o HUEERL Bk
G5 BUKRKRA SR BERR
2 (km ik 1D
[112.328°E,112.458°E] 10/3 22:23:41~
40.25 21323 2126
[29.729°N,30.073°N] 10/4 00:15:27
[116.575°E,116.959°E] 10/17 14:28:51~
29152 3004
[29.959°N,30.452°N] 10/17 22:17:18
[107.862°N,108.146°E] 10/28 06:32:30~
29984 4428
[30.112°N,30.332°N] 10/28 10:28:33
< 10 HANHUASS8 B ERKHITFEIE S IE R
Table 10 Rehabilitation of the HANHUA 888
MinPts L7007 S TR 7N
gp1 L o A BT Z
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