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Measurement and Assessment of Port Carbon Emissions Based on Equipment Energy Con-
sumption Data: A Case Study of Tianjin Port

YU Jiannan', XIAO Ying’, HE Fengming', ZHENG Liujie', ZHAO Shuming', WAN Tao'

(1. Tianjin Urban Planning & Design Institute Co., Ltd., Tianjin 300190, China; 2. Tianjin Chengming Con-
sulting Co., Ltd., Tianjin 300456, China)

Abstract: Maritime transportation, as one of the most critical modes of transportation, generates more than
1 billion metric tons of carbon emissions annually, with ports accounting for over 15% of the total and
needing urgent carbon emissions reduction. This paper adopts a bottom-up estimation approach based on
equipment energy consumption data and assessment of the entire port operation process. The proposed car-
bon emissions estimation method covers both port land-based activities and ship berthing operations. Us-
ing Tianjin Port as a case study, an empirical analysis is conducted and reveals that the port’ s carbon emis-
sions in 2023 are 987,000 metric tons. Ship berthing accounts for 36.5% of total carbon emissions and die-
sel-powered equipment is identified as the primary emission source. The discrepancy between this equip-
ment-based method and direct fuel consumption calculations was within 3%, confirming the reliability of
the proposed approach. Finally, the paper highlights that optimizing ship scheduling, promoting the use of
shore power (as a substitute for auxiliary engine power generation), and enhancing operations (e.g., multi-
modal transportation and smart logistics) can effectively reduce the carbon emissions intensity of ports.
Keywords: carbon emissions; port land-based activities; ship berthing; equipment energy consumption;
emission factor; Tianjin Port
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Fig.2 Technical roadmap for port carbon emissions measurement



A « HRENEE; E, ARRIRIE

EHFCOHME/ (kg a"); E, ABNEF

EEYE CO.HME/ (kg a)o
E.=YE,+E,, (7)

A b AREREHES; E, HRRIK
MEEFEZHIREFCOHEME/ kg 2a);
E, AB NIRENE R B HIEEE COHIM
2/(kgra’)o

222 AT Bk

MMETENHEEBERTEINERSR: =
. VLRI . SR TFEAaER)R
SR, ShHESEFEHRBENMRPKIE, £
FARIPER AR Z A HY T 2SR 1T,
ASCBARRATE B HR B R HE BT E R E T4
VA HERCER . TR FIEEFIRE
BB, AXS#E Weng J. X. EU2 P AT -
KRB R ITHE,

FIHEE R, FEMBMHESAGEA)
RET, HUNWEBEEFEFVNINERLY
20%KF . SFIEKBMEEFNINENR
B, TR EN N AT IIR R
TEE . BFCHk[6o]% 5 O A T I
7, 10 MR ABEYIINERE AN
2 000 kW,

AEAREARAEROTE AR T .
E,=2L xL, xEEFxP, xP, x10", (8)
RNH: E, AMMAERECOHME/(Ft-a');
L, AMBRAFIEER; L, WBENEE
ENEIINE/(W-t"); EEF hHILHR

BT /(g (W-h)); P, AR E KT
TR KL P hESREL B

(BE>K-a")s

3 RiEBHEABINE

3.1 REBHR
REBMNTREMRETX, HH
WBEmE, BOUANBOGELIR. R4
117°42'05" . 4t£538°59'08") 24t ANk
XPNEZHED, EATFEILEARANEGE
MEO, REBRKE@R336 km®, FHi
AR 131 km’s, FOHILEBEX . BEE
X. REAREALOBXESPERA
M(H B ILE3), #HE&EIBLAAM 150 %
A, B1F100 ZAN AR ERKEMN, X
EEFERYEMHEBISZt, EEEFMH

ERH2000HiREMR, BOBZEEKXK,
EFEIEADESKRENNBEOZ—, B
OIVR B ZEB B D HINE 4 7R,

32 TEHIE

1) BEEIIEFERER,

KEBREHERRFARAEK?, *
EGEIXEE, OREHE, HERER
EEN. NERNEEN. BEEFEREBEOD
KEEHEEE; OQREFEASE, 8FEs
wENZRESN . KaHE. FHMEE
FKEMER; OBREETHER, BEIEEE
FRVEML 18] 5 2 0] B B B (& 1t X 4830 B )
MELETEREEF AR, RBEEFEREE,

®1 TEZEAMMBESRGDHRETRENIERF
Tab.1 Auxiliary engine power factors of different vessel types during
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Tab.2 Equipment quantity and utilization rate at Tianjin Port
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Tab.3 Fuel consumption at Tianjin Port
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