ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)
ENVIRONMENTAL SCIENCE

rRE BB A S IR ST L £
: M @ HE




W % B 3 $36% 4

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2015 4 4 H 15 H

H &
32 SR RFE B AQD) ST HUFGE JUE AR veveeerevesmeesmeesnes s Bk Kb, E A, ESUE(1141)
2013 4F 1 LT PM,  IXERUEMEHT «-ovovveveeresmmmmesmieisii e FRe,FEVAE,INEA(1148)
2013 4 1 AU — A IGYLP ST oo evvvoeveeosssenseenens BAK,FEH KA, BH B, H0N(1154)
B G UEE S Tt o L el Y IR e = T Wik, Dok ERE,KZ(1164)
I 142 PM,, 1t PAHs M ERHE KOG TG BRMIGE AT e W, HEE L I E KB, A R(1173)
BRI R B SALAR T PM, § SPBRRRER I -ovveveeeeeeeenn B PEA, R AT, %X, BB, R (1182)
SEEMOCT IS SMHT 2014 LEB B AT — IR SGUGIRL ererserresennsenenneens aF, RER,BF G FHEH(1187)
HFARRS IIAF SR PM, F1PM, o H KT BE TEHLES TARIE  oveeeeeereeeseeee et
................................................................................. A, KR TR, R R R R, KB (1195)
VAT RBEHERC A IR BAT LI | TEBTRAGBIESE +vevvereeeeessessesssen s Bt HUR, E A8, 8, 24 (1202)
DU |2 8 B B 15 YR BRI 2 3 ATRRIE v veeeeeesees e B, 5, 5,90 %, £ F(1208)
TN TR B S I ABHEITE oveeereeeesseesseene ol PR, IR, A BB, K RE(1217)
B A U T 1o B U S B MBI R +- v ee ettt INE A EER R, S (1227)
éﬂﬁﬁﬁﬁ-%%(ﬁﬂﬁ(&r}f&*ﬁféﬁﬁ*#?ﬁ ................................................ ?{’(ﬁéifq\ , g g_r%j'}g , 7‘7%% , Ejiﬁﬁ , ?( 1234 )
T SURRUE R R I B RS T AR oo WEER), KEE, ERA, AL EE, EER, RHT(1241)
B /N IK ZE AR VD TEAEXT DOC BRI FEMH  veeeeeneeeneen e 7K K40 E HH A , EZF i( 1249)
K YD T AR I SEHERT BT 11 ORI S0 5 B L5 WAL IE AR oeeeeeeeensee e
...................................................................................................... E%%,ﬁ‘%%,ﬁ%?,}_ﬁﬁ,}_f?@( 1256)
B WA R LU K MR AL A AR RO o eeeveee TER, #FE, Bam—, FMHL, Kok, ENE, ZRI(1263)
AR T S0 ) S DX T < R AR AR SR URAFATT -+ e A, EH P, KR, F5AE(1270)
CTT RIS T B KA 1 = 5 TR JRUBS AL <+ eemeeememmmememeee ettt et e et e e WEA FEE(1277)
FIR IR T2 VS SR SR I oo vveoeveeesensneninennes R, E% okl ERE HOR, ZE AM(1285)
e P DX T - S R A A TR R A S R e DM TAT I weeeeeermmmeneeee e ettt e
.......................................................................................... ﬁ%/ﬁfj, f@z{;ﬁ, )%]%?)\gy ;’B%Y El‘ﬁﬁ, E%E)[]ﬁ( 1293)
EFRARI AR AWK RIS P AL S RO oo eveeeeeeeees s IEH,Emy, EhT, I8, THT(1301)
— /NI RIS D175 BRI BE FTTE - ooveveeeseessesseeseesees WX, ok, K, AT B F % (1309)
BB 25 W X I 2 PR A T VR AR R AR AL AEARHT  ovevveeeeersmmemmmmeee s niie ettt ettt
..................................................................... %g}%ﬁ,ﬁ]ﬁﬁ,if g(’g&ﬂ il ,ﬁ%ﬁ,ﬁ%%ﬁ,%%ﬁ,%ﬁ%(1317)
AT T B R T i AK B 1) WASP AE TS v vvvvvvemrenreenaaanaeaessannmnnnnnnniniiieieeeeeees KU, A MR TR B H(1326)
y IR K B ERRR RN YD B IBITTE «ovveemveeereeremneneeneeneeee IS FRK BAE, B8, WK, Bk, TR (1332)
AR A ) S A A BRS BE EK SO BRI IBIL oeeeeeeemeeeieenens Mo, KE P, R E TSP AN E, RIR(1338)
Fe-MCM-41 LU LI IR -oeveveeesenennens IXH,ERE, DER Ik, ST, EHCE, AN, %M (1345)
HE ) PR o R 5 g e T B R G2+ vveveeeeeesmmmimeee e e et JER B, 28, TEA AEH(1352)
308 nm JEVEH T a-Fe, K HNO, { ey AT PP PP P PP PP P PP PP MR N KR, B E AR R AT (1359)
L-H R - LT 45 S M P AR IR R U | AR oeevees oo R, TRE, FHE(1365)
BRSLIHRE R A T W3R (PET-AQS) 45 S AL AE W BARAFPEIETE  cveeveeeee e
.............................................................................. Y, REYE, WES, £hM, HEYL, B, BEE(1374)
B SRR TR 0T 1 B M 2-H RS DK R PRI R B 1SR oo G, FEZ B, kY= T8 (1379)
W B R AL T 5 06 e o AL I AR BB AID T -+ e e e ee et e e e e e e e e A EE(1385)
O ) F i A AR EE T S 2 1A AN0) o iE 7 ISR B3 E R, W EE, T 0K, HHR, K (1392)
L R Y el o R o A B P L It QA T = - |
......................................................... ﬁ/ﬂéﬁ”ﬁ, ﬁ/@:ﬁé,éﬁfﬁ,ﬁﬁ,%ﬁﬁ,if,fﬂ_ﬁ%,%ﬂiﬁ, E%ﬁ?( 1399)
PRV 3 A7 S B K TR AR TS e T NER S oo IH AR, EAL, IS, 5 F(1406)
P IS SRR BOD, /TN AHSEUA 2 57 28 2t 16 R S A M RS B oo HRA, KK, FNA,HK(1412)
A B AT PAHS 3 Ik BUMEHRBE L S0 BORBEARIT - ooevveeeeeeeneneenens WL I E N R M, % (1417)
T A EL R 0 T KRR M5 SR S5 YRR I woveveveeeeveeeeeenne W, E R IRT, A (1425)
CE AU R b 2L STve S/ AE U 1) 21 R R TR ST P PRSP P HOOE, Tl , TEF, EAE, AT A(1431)
TN e IR D N B == |t (= ITHW,ERAe, TR, A (1437)
IR PTG YR Cu Ph IOIKPEIESL ooveeeeeeens Mtk HEH, 2, E, FRE FRR TR (1445)
Wb R T Al Jo 75 98 X SV R G L BRI B oo FRAK, BT AR, HE, AP, ¥ K (1453)
ATHLTEHLIERE L A HEA AN]SR DRGSR I BETET oo eereeeenessnssnns Ik, 8 AFE, EER(1461)
TG AR S PR AL ST ASIFTE - vveoeeeeeseeeeeens BER, K, BEE, XY, AB,DET AEE(1468)
i TR D O 2L s L L2 R LT L LT T P PP
................................................... mﬁﬁ,%ﬁ%,%jﬁ,{%fiﬁ,';%ﬂ(ﬁ,id\f/?\,ﬁ@,ﬁﬂ%,%ﬁ%é,?é,i%( 1474)
DL AR LR A5 5 B M P 5 KA B oo FITIR, P, S AR, R R &, T H(1481)
T DX P A TR B BRAUBAICRRS HEBIFZE +oeoveseeees e WA, I, B, T (1489)
RIS 9 B M 5 KA BB AR TR v U, Bk, HIEE, Kin(1497)
Tolk VOCs 2855 F B TAEBARPIHEXT FEAEIIHT ocoveeeeemereeeeeieene EFE K EH RS, MAE, EH#(1507)

(AEREEVEITRS(1216)  CGREERLA) MRS (1248)  fRE.(1163,1194,1248 ,1424)



Vol.36,No. 4

5536 B4 4 W) H % ) A
20 & CCIN S & Apr. ;2015

ENVIRONMENTAL SCIENCE

I T AR A HE LS 8 5 B AT 5

s, FHMES 3 ok R, XK

(R I TR IR SRR PE , ) 510006)

FE . R EIN T IE A0 HEBCR AR, A 5T DL 55 TGRSt B8 2 (Lloyd’s register of shipping, LR) LA M0 A 2 iR 50 R 4t
(automatic identification system, AIS) S JEAtt | s A2 B BRI T 45 FEAFANSS R S HIE S /KF A Ak S50, 2L 51320 &
FIERAHIF A 1t A HE AR 125 A BRI T 2010 AFARARHEACE B, TR ALS 36 SR 57 1 km x 1 km %5 8] 43 BC A7 F1
I ARAETE. 252532 W],2010 4FIRIINT & ZMMIHEL A SO, ., NO, . CO, PM,,, PM, Fl VOCs S 43720 13.6 x 10° | 23.3 x
10°,2.2x10°, 1.9 x10°, 1.7 x10° AT 1. 1 x 10° v, A U AR R A0 M Ry i R STRRAT AL , Sy R Ll . AN s )
e WA A T e 1 R B RO RIS AN 6 BRI (A BT AN TRD 5 AR ARHE IR 1) 2 ] 430 28 TR SRR 43 A0 28 4 v B HE I DX v
HRUS FURE | AR IS v g dn K = KB A

SRR TRYITT 5 MRARHERCE B 55 IR SR s ATS; B 28 /3 A RRAE

FESES, X51 XEIRIREG: A XEHS . 0250-3301(2015)04-1217-10 DOI:; 10. 13227/j. hjkx. 2015.04. 011

Marine Emission Inventory and Its Temporal and Spatial Characteristics in the

City of Shenzhen

YANG Jing, YIN Pei-ling, YE Si-qi, WANG Shui-sheng,ZHENG Jun-yu "~ ,0U Jia-min

(College of Environment and Energy,South China University of Technology , Guangzhou 510006, China)

Abstract: To analyze the characteristic of marine emission in Shenzhen City, activity-based and fuel-based approaches were utilized to
develop the marine emission inventory for the year of 2010, using the vessel files from the Lloyd’s register of shipping (LR) and vessel
track data from the automatic identification system (AIS). The marine emission inventory was temporally (resolution: 1 hour) and
spatially (resolution: 1 km x 1 km) allocated based on the vessel track data. Results showed that total emissions of SO,, NO_, CO,
PM,,, PM, ;and VOCs from marine vessels in Shenzhen City were about 13.6 x10°, 23.3 x10*, 2.2 x10’, 1.9 x10*, 1. 7 x 10” and
1.1 x10* t, respectively. Among various types of marine vessels, emission from container vessels was the highest; for different driving
modes, hotelling mode was found with the largest mission. Marine emissions were generally higher in the daytime, with vessel-specific
peaks. For spatial distributions, in general , marine emissions were zonally distributed with hot spots in the western port group, Dapeng
Bay and the key waterway.

Key words: Shenzhen City; marine emission inventory; Lloyd’s register of shipping (LR) ; automatic identification system ( AIS) ;
temporal and spatial distribution characteristics
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Table 1  Emission factors of marine vessels by categories/g+(kW+h) ~!

=30 PRI TR % S0, NO, PM,, PMY)s HCY co
F % RS BL  FRIE I 2.70 10. 29 18. 10 1.42 1.31 0. 60 1. 40
F 5% fRHSETBL S5 1.00 3.62 17.00 0.45 0.42 0. 60 1.40
F5|% fRESEMMHL AR 0.50 1.81 17. 00 0.31 0.28 0. 60 1.40
F g% PSSR R TR 2.70 11.24 14. 00 1.43 1.32 0. 50 1. 10
F 5% PSR T ST 1.00 3.97 13.20 0.47 0.43 0. 50 1.10
F5% R SmAL AR 0. 50 1.98 13.20 0.31 0.29 0.50 1.10
ECTE 8 Seiml WA 0.50 2.08 13.20 0.31 0.29 0.47 1. 10
WG SEAL B it 2.70 11.98 14.70 1.44 1.32 0. 40 1. 10
WG Sl S FH S8 1.00 4.24 13.90 0.49 0.45 0. 40 1.10
HWgl%E Sl L PRl 0. 50 2.12 13. 90 0.32 0.29 0. 40 1.10
WG SEhL R 0.50 2.12 10. 00 0.31 0.29 0.26 1.50
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Table 2 Emission factors of fishing vessels/kg-t ™!
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Table 3 Average activity time of marine vessels

in the city of Shenzhen/h

W AR M TR AT VARATR HEIA
b2 S 0.53 0. 87 2,92 24.60
EL Rl 0.08 2.13 4.29  22.49
TBCRE T BT 0. 80 3.07 1.87  29.34
s e 0.76 1.13 0.77  18.56
ARz 0.28 0.41 1.84  14.40
A 0.70 1.03 2,83  25.23
s 0.09 0.77 1.19  17.44
e 0.77 0.03 0.18 0.99
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Table 4 Average power of main engines and auxiliary

engines of marine vessels in the city of Shenzhen
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Fig. 2 Uncertainty analysis model framework for Shenzhen marine sources emission inventory, established based on AuvToolPro tools
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Table 6 Uncertainty analysis results for marine emission estimation of Shenzhen City in 2010
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