Nghién ctru khoa hoc céng nghé

SU DUNG DU LIEU NHAN DANG TU PONG (AIS) UGC TiNH
LUON G KHi PHAT THAI CUA TAU THUYEN HOAT PONG
TAI THANH PHO HO CHi MINH

PO PHONG LUU
1. PAT VAN PE

90% khdi lugng van tai hang hoa trén thé gidi duoc van chuyén bang duong
hang hai. Qua trinh d6t chay tao ning luong bén trong cac dong co diesel cia tau
thuyén tao ra mot lugng chat 6 nhiém dang ké, ngudi ta wdc tinh réng c6 khoang 450
loai chit giy 6 nhiém khac nhau duogc san sinh ra tir qué trinh d6t chay bén trong
dong co tau thuy [1]. Nhimg chat 6 nhiém nay, c6 thé 1am suy giam ting 6z6n, ting
cuong hiéu Gmg nha kinh, tao ra mua axit, gdy hai cho sirc khoe cua con nguoi [2].
Merk (2014) bao cao rang luong phat thai CO,, NOy, SOx va PM, trong cac cang
van chuyén toan cau lan luot 13 18; 0,4; 0,2 va 0,03 tridu tan trong nam 2011 va
khoang 85% luong khi thai dén tir cic tau container va tau chd dau [1]. Trong
nghién ctru ciia Corbett (1999), cac tau thuong mai qubc té dong gop 30% luong
NO, toan cau va 9% SO, [3]. Thong qua viéc phan tich dir liéu tir Hé théng nhan
dang tu dong cua tau (AIS), Deniz (2008) xac dinh rang 17% lugng khi thai nay la ¢
cac eo bién cia Thd Nhi Ky, 30% 1 tir cac tdu qua canh qua Bién Marmara, 48% 1a
tir cic tau du tai cac cang & Bién Marmara, va 5% la tir cac tau quéa canh Bién
Marmara [4].

O nudc ta, d3 c6 mot s6 bao céo trong ndm 2019 cua TS H) Quéc Béng va cs.
[5, 6], Vii Hoang Ngoc Khué va cs. [7] nham xac dinh phat thai chat 6 nhiém do
hoat dong van tai dudong thuy va hoat dong cang bién thudc Tp. HCM dugc tién
hanh trong khuon khd Dy 4n "Phat trién bén vimg cang bién tai khu vuc ASEAN"
do Té chirc Hop tac K§ thuat Dirc (viét tit 13 GIZ) tai tro. Cac nghién ciru nay da sir
dung m6 hinh tinh toan tir Co quan Bao vé Mo6i truong My (US EPA - 2009) phén
tich dir liéu diéu tra thuc t& dé udc tinh phat thai tai mot s6 cang tiéu bleu o Tp.
HCM sau d6 dya trén quy mo van hanh cua cic cang con lai dé suy ra tong luong
phat thai ctia cac chat giy 6 nhidm ciia hé thong cang tai Tp. HCM trong nam 2019
trong tng lan lugt 1a 4121, 750, 2005 tdn NOy, CO va SO,. Nghién ctru nay dugc
tién hanh cing thoi diém véi cac bao cao trén nhung dua trén mot hudng tiép can
khac do 1a thong qua dit 1i€u nhan dang tu dong tau (AIS) thiét lap mdt co s¢ dir licu
phat thai ctia toan bd hoat dong van tai duong thuy ra vao khu vuc Tp. HCM trong 6
thang cudi ndm 2019.

2. VAT LIEU VA PHUONG PHAP
2.1. Cach tiép cin

Viéc théng ké phat thai cia hoat dong van tai duong thuy cho dén nay duoc
tiép can theo 2 phuong phap Top-down hogc Bottom-up [8]. Pé tinh toan lugng khi
thai cua tau, cach tiép can Top-down chu yéu tap trung thong ké, phan tich sb liéu su
dung nhién liéu hang hai quéc té do Co quan Théng tin Nang luong (EIA) cung cap.
Céch tiép can Bottom-up, duoc dé xuét boi Jalkanen (2009) wdc tinh lugng khi phat

Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 21, 12-2020 3



Nghién ctru khoa hoc cong nghé

thai tir hoat dong cua tau dya trén cac thong tin duoc cung cip boi dir lidu AIS [9].
Phuong phap nay cho phép dinh danh, dinh vi tau mdt cach chinh xac, tor d6 tinh
toan lugng phat thai NOy, SOy, CO,, CO cho mdi ddi twong tiu & bién Baltic. Day la
cong trinh dau tién st dung AIS dé thiét 1ap mot mé hinh wée tinh phat thai tau, sau
nay duoc phat trién voi tén goi 1a M6 hinh danh gia phat thai giao thong tau thiy
(STEAM). Theo Miola va Ciuffo (2011) két qua thu dugc tir cach tiép can Bottom-
up duogc coi 1a ¢6 do tin cay cao hon cach tiép can Top-down [10]

Trong nghién ctru nay, lugng phat thai cua hoat dong tau tai khu vuc Tp. HCM
tinh todn theo cach tiép can Bottom-up dua trén mo hinh STEAM két hop véi dir
liéu AIS cung cip boi cong ty theo dbi va kiém soat hang hai Marinetraffic. Do dé
thuan tién cho qua trinh phan phéi hang hoa cac cang ¢ khu vyc Tp. HCM déu nim
bén trong ndi dia, md hinh STEAM trong nghién ctru nay dugc sira doi va don gian
hoa bang cach bo qua cac tac dong cua song bién dén qua trinh di chuyén cia tau.
Dua trén udc tinh phat thai cua timg loai tdu va so sanh voi cac ngudn khi thai tir
cang khac, cac bién phap giam phat thai trong hoat dong vén tai duong thuy da dugce
dé xuat. Cac phuong phap va két luan ctia nghién ctru cung cap mot co s& phu hop
cho viéc kiém ké va kiém soat khi thai tau tai cac cang noi dia.

2.2. Phwong phap

2.2.1. Uéc tinh phat théi dwa trén STEAM-AIS
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dir liéu tinh va dong ké trén xac
dinh Heé sé tai thyc té (LF) cta tau
trong qua trinh hoat dong tai khu
vuc nghién ctru. Tor d6 lugng phat
thai CO, CO,, NOy, SOy duoc wdc tinh cho mbi hanh trinh cua mdi ddi tuong tau.

Hinh 1. Mot so d6 nguyén 1y cua cac thanh
phan chinh cua mé hinh STEAM va cac moi
quan hé tuong tac cuia ching
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2.2.2. Uéc tinh cong sudt dpng co ciia tau thuyén

Theo mo hinh STEAM, cong suat van hanh ctia dong co 1a dit liéu quan trong
dé tinh toan luong phat thai tau thuyén. Tuy nhién dit liéu cu thé vé P,, va P, cho
tig d6i twong tau riéng 1¢ rat kho dé tiép can va thu thap do cac han ché vé quan 1y
thong tin tau thuyén. Do dé cong suit van hanh cua tau dugc wdc tinh bang ham
thuc nghiém trude khi tinh lugng phat thai. Trong nghién ctru nay, P, duogc tinh
toan theo phurong phap ciia Kristensen [11]. Chiéu dai ctia ddng ky L, tinh theo mét
ctia tau duoc thu thap thong qua phan tich dir liéu AIS, chiéu dai chuyén chd hay
con goi chiéu dai thuy tryc L,, (Length between perpendiculars) dugc tinh nhu sau:

Ly =Ly /1,01 6]

Trong tai (DW) tinh theo tin cta tau dwgc wdc tinh théng qua phuong trinh
(2)-(3), va phuong trinh (4)-(5) dugc st dung dé tinh cong suat day cua dong co
chinh.

DW (1pp < 28693 m) = — 0,00591L,,," + 3,44776 L,,” — 341,6925 L,, + 10265  (2)

DW (Lpp > 28693 m) = 3,66734 L,,> — 1383,89 L,, + 175999 (3)
P (0w < 640000 = —8,446 x 10°DW* + 1,0035 x 10"”DW’

— 3,745 x 10"DW? + 1,24DW — 2503 4)
Py ow > 640000 = — 3,092 x 100YDW? + 1,1 1DW — 14816 (5)

Cong suét ctia dong co phu P, dugc tinh bang cach sir dung ty 1¢ trung binh
cua dong co chinh va dong co phu (P,/ P,) dua trén nghién ctu cua Trozzi [12] nhu
trong bang 1. Viéc xac dinh loai tau va nhéom tau dua vao dir li¢u AIS.

Bang 1. Ty 1€ trung binh ctia Pong co phu / Pong co chinh theo loai tau

Tau hang| Tau Tau Tau ché | Tau | Tau | Tau

Logi tan khé | diu |Container| khich |laidit| c4 | khac

Ham d6i thé

widi 1997 0,3 0,3 0,25 0,16 0,1 | 039 | 0,35

Ham doi1 dia

trung hai 2006 0,39 0,35 0,27 0,27 - 0,47 | 0,18

2.2.3. Ubc tinh phdt thdi tau trong cdc diéu kién tdi khdc nhau

Mo hinh STEAM ciing cho thiy su lién quan mat thiét gitra phat thai va trang
thai van hanh cua tau thuyén. Theo nghién ctru cua Trozzi [12], H¢ s6 tai cua dong
co LF(%) thay doi theo ba trang thai tau, thuyén: tai cang/neo dau, chuyén bén va
ché do hanh trinh. Trang thai hoat dong cua tau dya trén ty I¢ gitta van tdc thuc va
van tdc thiét ké cuc dai, thé hién trong bang 2.
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Bang 2. Hé s6 tai ciia dong co chinh/phu theo céc trang thai hoat dong cua tau

P b (Vv Von) | S 00 700 s |40
Hanh trinh (0,8-1,0] 80 100 30
Chuyén bén (0,2-0,8] 20 100 50
Neo dau (trir tau dau) (0-0,2] 0 5 40
Neo dau tau dau 20 100 60

Khi tau dugc xac dinh dang dau ¢ cang, dong co phu duoc coi 1a dong co lam
viéc duy nhat [13]. Cong suat d6ng co phu cua tau dugc str dung dé tinh toan luong
phat thai v6i hé s6 tai va hé sé phat thai theo phuong trinh (6):

Ej=P,i xT xLF; xEF}; (6)

Trong d6 E 13 luong phat thai tinh bang gram, P,; cong suat dong co phu tng
v6i loai tau i, tinh bang kilowatt, T'1a thoi gian lam viéc ciia dong co phu (thoi gian
neo dau tai cang) tinh theo gio, LF 1a h¢ sb tai cua dong co phu, EF 1a h¢ ) phat
thai, 7 1a loai tau, / 1a loai chat gay 6 nhiém (NOx, SOx, CO;...)

O ché do chuyén bén hodc hanh trinh, dong co chinh va phu cua te‘lu,déu hoat
dong, theo cac hé so tai khac nhau (bang 2), phat thai cta tau trong 2 ché do hoat
dong nay duogc tinh toan theo phuong trinh (7):

Ejj =Py xTy xLFyj XxEFy i+ Pyi xT, x LF,j x EF, j; (7)
2.2.4. H¢ sé phat thii

Trong nghién ctru ndy, cac Hé sb phat thai dugc sir dung theo nghién ciru cua
Fan va cs. 2016 [14]. Cac Hé s6 phat thai cho mdi loai chat gay 6 nhiém tuong ting
voi loai may, loai dong co va loai nhién liéu duoc thé hién trong bang 3. Cac h¢ $6
phat thai cua SO, phu thudc vao loai nhién li¢u ma tau st dung. Trong nghién ctru
nay, ham luong luu huynh ciia RO (Dau nhién liéu niang) 1a 2,7% va MD (Dau nhién
liéu chung cét) 1a 0,5% dya trén muc trung binh trén toan thé gidi nam 2007 tir
nghién ctru ciia IMO va bao cao cua Tap doan tu van Starcrest [15, 16].

Bang 3. Cac H¢ $6 phat thai va loai nhién li¢u cho dong co (g/kWh)

Loai may Loai dong co | Loai nhién li¢u | SO, NO4 CO CO,
bong co chinh SSD RO 10,30 | 18,10 | 0,5 622
bong co chinh MSD RO 11,31 | 14,00 | 1,1 686
bong co chinh HSD RO 11,31 | 12,70 | 1,1 686

Pong co phu MSD MD 2,12 | 13,90 | 1,1 692

Ghi chu: SSD: Dong co digsel téc do cham; MSD: Dong co diesel téc do
trung binh; HSD: Pong co diesel toc do cao.
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2.3. Pia diém nghién ciru

Dir li€u hoat dong cua tau thuyén AIS duoc gioi han tir khu vuc trung tam dén
hét phia ria Nam ctia Tp. HCM, chiém khoang % dién tich Tp. HCM (2061 km?), tir
10°40'46"N -106°35'22"E dén 10°26'29"N -107°03'38"E (hinh 2). Pay 1a khu vuc c6
cac tuyén ludn hang hai ra vao cac cang tai Tp. HCM gom ludng Soai Rap - Hiép
Phudc, ludng Sai Gon - Viing Tau, ludng Pong Nai va luéng Thi Vai (Ba Ria -
Viing Tau). Mot bo dir liéu AIS gém 987072 ban ghi (record) lién tuc trong thoi
gian tir thang 6 dén thang 11 nim 2019 mua tir cong ty Marinetraffic da duoc xur Iy
cho két qua phat thai cua 4948 tau khach, 13808 tau chd hang kho, 58104 tau
container, 16686 tau chd dau, 5753 tau ca, 8354 tau lai dat va 12990 tau khac (tau
Ro-Ro, tau k¥ thuat va thuyén budm khong thudc sau loai ké trén).
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Hinh 2. Khu vyc thu thap dir liéu AIS

3. KET QUA VA THAO LUAN

3.1. Tong lwgng phat thai

Téng luong phat thai ude tinh theo cac phwong trinh (1)-(7), tir thang 6 dén
thang 11/2019 cho cac tau thuyén hoat dong trong khu vue nghién ciru duoc thé hién
trong bang 4. Tong luong phat thai cua cac chat, gdy 6 nhiém tuong ung lan luot 1a
2,69; 0,82; l,’134 x}O3 tan NOy, CQ va SOz.qKét qua con cho thay tong lugng khi
thai CO, chiém khoi lugng 16n nhat trong tong lwgng phat thai, dugc udc tinh la
khoang 489,737 x10° tn.
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Trong nghién ctru nay, tau dugc chia thanh 07 loai: Tau container, Tau chd
hang khé, tau chd dau, tau chd khach, tau ca, tau day/tau kéo, va cac loai tau khac.
Theo d6 ty 1¢ cua tong lugng khi thai cua tau chd khach 6,2%, tau ché hang kho
16,62%, tau container 41,89%, tau chd dau 14,89%, tau lai dat 5,67% tau ca 7,93%
va tau khac 6,8%. Phi hop véi ty trong nganh cang bién ¢ nudc ta, tau container tai
khu vuc Cang TP. HCM chiém ty 1& phat thai 1on nhét vi luong hang hoa 16n duoc
van chuyén lién tuc boi loai tau nay tai khu vuec.

Bang 4. Tong phat thai tau tai khu vyc quan sat tir thang 6/2019 dén thang 11/2019

(don vi: tan)

Loai tau NOy CO, CO SO, % phat thai
Tau hang kho 469,58 | 82698,45 | 227,46 | 240,72 16,62
Tau dau 355,54 | 74364,25 | 22,32 | 194,72 14,89
Tau container 822,3 | 209326,36 | 239,12 | 439,34 41,89
Tau khach 271,19 | 30836,5 | 31,89 68,7 6,2
Tau lai dat 265,81 | 28148,95 | 39,33 | 79,24 5,67
Tau ca 220,59 | 39460.4 | 177,82 | 40,93 7,93
Tau khac 284,87 | 33793,44 | 84,46 | 70,84 6,8
Tong 2689,88 | 498628,35 | 822,4 | 1134,49 100

Luong phat thai cua 3 loai khi thai NOy, SO,, CO tinh theo tan trong nghién
ctru nay déu cao hon so v6i cac bao cdo cua Vit Hoang Ngoc Khué va cs. 2019 [6, 7].
Hinh 3 cho thay két qua so sanh tong phat thai binh quan theo nam gitra 2 nghién ctru.

Trong cac bao cao cia Vi Hoang Ngoc Khué va cs. 2019, udce tinh phat thai
tai cgic cang duoc thuc ’hién béng cach khao sat thong tin neo dau cua 4 nhom tau
thuyén phat thai chu yéu bao gom tau container, tau ch¢ hang kho, tau ché hang
dong kién, tau khach va cac thiét bi boc do hang hoa taNi hé thong cang Sai Gon, sau
do tinh todn phat thai st dung cong thirc theo hudng dan cuia US EPA theo phuong
trinh (8)

E=NxP xLF xA xEF (8)

Trong do:

E: Tai luong phat thai (g);

P: Cong suat may chinh (kW);

LF: Hé sb tai clia dong co chinh (%);

N: Sé thiét bi;

EF: Hé s6 phat thai (g/kWh);

A: Thoi gian hoat dong (gio).
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Hinh 3. So sanh phat thai binh quan theo ndm cua 3 loai khi thai NOx, SO,, CO

Tur phat thai ctia cac cang dai di¢n, Khué va cs. tinh phat thai cho céc cang con
lai dua vao cong suat boc d& hang hoa hang nim cho hé thdng cang ctia thanh phd.
Luong phat thai ctia nghién ctru nay cao hon so vdi bdo cdo cuia Khué va cs. 2019 c6
thé 1i giai do nghién ctru nay sir dung dir liu AIS, nén toan bd cac tau co trong tai
trén 300 tan (quy dinh cua cong udc luat bién yéu cau tit ca cac phuong tién duong
thuy trén 300 tdn déu phai lip dit thiét bi ndy nhdm dam bao an toan) déu duogc
théng ké phat thai. Bén canh d6 cong thirc theo hudng dan ciia US EPA chua tinh
toan dén phat thai cia dong co may phu trén tau va viéc sir dung cong suat bdc d
ctia cac cang dé ndi suy phat thai cho mot s cang co thé ton tai sai sb.

Bo6 qua su khac biét két qua do cach tiép can khac nhau, phuong phap Khué va
cs. chi phén tich cac hoat dong tai cang va udc lugng phat thai tong sd cho cac yéu
t6 6 nhidm ma khong thu thap dir liéu vé hoat dong thuc té cta tau thuyén trén cac
tuyén ludng ra vao thanh phd, ciing nhu khong phan tich ty 1& phét thai tir cac nhom
tau khac nhau dé dé xuat cac giai phap quan 1y nham giai quyét cac vin dé 6 nhiém
lién quan. Tuy nhién qua nghién ctru Vii Hoang Ngoc Khué va cs. 2019 cting cho
thdy mat han ché ctia dé tai nay 1a chua wdc tinh phat thai cua céc thiét bi boc d&
hang hoa tai cac cang.

Ciing theo bao cdo ciia Vii Hoang Ngoc Khué va cs. 2019, tong luong phat
thai hang nim cua hoat dong giao thong tai Tp. HCM lan luot cho 3 loai khi thai
NO,, CO, SO, 1a 47048; 3499354; va 10114 tin. Khi dbi chiéu v6i két qua tinh toan
ctia dé tai cho thdy hoat dong van tai dudng thuy da chiém 11,23%; 0,045% va
22,44% tong luong phét thai ctia hoat dong giao thong 1an lugt cho 3 loai khi thai
NOy, CO, SO,. Ty 18 nay chi ra rang hoat dong tau thuyén tai khu vuc dong gop mot
lwong 16n NO, va SO, cho phat thai ciia toan thanh phd.
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3.2. Lugng phat thai SO, tir thang 6 dén thang 11/2019

Hinh 4 trinh bay tong lugng phat thai SO, tir tau hang thang & khu vuc nghién
clru.

Thang 6 Thang 7 Thang 8 Thang 9 Thang 10 Thang 11

Hinh 4. Bién dbi phat thai SO, theo thang (tan)

Qua biéu d0 ta thiy, thang 6 c6 lugng phat thai thdp nhat v6i téng lugng phat
thai 1a 136,7 tin, sau d6 lugng phat thai ting déu qua cac thang va dat gid tri cao nht
vao thang 10 voi tong luong phét thai SO, trong thang 1a 229,55 tan. Thang 11 lugng
phat thai giam nhe (223,66 tan), tuy nhién su thay d6i 1a khong dang ké va van trong
xu thé ting dan vé cudi nim. Co thé 1y giai phat thai ting din déu vé cac thang cubi
nam do hoat dong cua tau container tai khu vuc nghién ctu chiém ty I¢ phat thai l6n
nhét theo két qua ty 1¢ phan trim phat thai ciia nhém tau nay (thé hién tai bang 4) va
cang vé cudi nim, nhu cau van tai hang hoa bang phuong tién nay ting dan nham
dap tng nhu cAu xuﬁt—nhép khau hang hoé phuc vu cho cac dot mua sdm manh. Sy
bién dong nay khac han voi cac nghién ctru bién dong theo mua & chau Au dugc
Jalkanen va cs. tién hanh nam 2009, trong d6 hoat dong van tai giam dan vé cudi
nam do vao mua dong cac tuyén dudng van chuyén bi dong bang [9].

3.4. Phat thai theo loai tau va diéu kién van hanh

Cac dic diém cua khi thai tau theo cac loai tau duoc trinh bay tai hinh 5. Két
qua cho thiy ty 1& dong gép phat thai SO,, CO, va NOy tir cic loai tau khac nhau.
Trong sd céac loai tau, tau container thai ra luong chit gy 6 nhiém cao nhat, tiép
theo 1a tau chd hang khé. Céac tau container thai ra 239,12 tan; 209,32><103 tAn va
822,3 tin SO,, CO, va NOj twong tng. Cac tau chd hang khoé thai ra 227,46 tan;
82,7x10° tan va 469,58 tdn SO,, CO, va NOx twong Gmg. Tau container va tau ché
hang roi tao ra gan 60% luong khi thai. Piéu nay phu hop véi két qua ciia Fan
(2016) tién hanh nghién ctru phat thai ciia tau thuyén ra vao cic cang & Dong bang
chau thd song Trudng Giang, Trung Qudc do cac nudc dang phat trién nhu cau van
tai hang hod phuc vu phat trién kinh t& va san xuit ludn chiém ty trong cao nhat [14].
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Nghién ctru khoa hoc cong nghé

@i Tau hang kho
& Tau diu

Tau container
= Tau khach
= Tau lai dét

Tauca

“ Tau khac

Hinh S. Ty I¢ dong gop phat thai SO,, CO, va NOx tur céc loai tau khac nhau

- Ty 1¢ % khi thai clia tau theo c4c diéu ki¢n van hanh khic nhau dugc thé hi¢n
trong hinh 6. Cac két qua nay cho thay khoang 43-47% luong khi thai phat ra trong
ché @6 hanh trinh. Khi thai dugc tao ra trong qua trinh neo dau chiém khoang 34-
41% va ché do diéu dong chiém 15-22%. Két qua chi ra mot lugng khi thai dang ké
da duoc tao ra trong ché d6 neo dau, phu hop véi nghién curu cling st dung dir li¢u
AIS tai cac cang & Hong Kong nam 2013 [17] (dién tich Hong Kéng 1106 km?). Tuy
nhién, trong nghién ctru ciia Fan va cs. 2016 [14] da phat hién ra ring khoang 70%-
80% luong khi thai di xay ra trong & ché do hanh trinh tai dong bang song Trudng
Giang (dai 6385 km so véi toan bo hé théng dudng thuy trén dia ban Tp. HCM co
tong chiéu dai 975km). Qua d6 cho thiy cac khu vuc cang khac nhau sé& c6 ty 1 phat
thai ctia cac ché do van hanh khac nhau tuy thudc vao quy mé ciia khu vuc cang tién
hanh nghién ctru phat thai. Khi khu vuc nghién ctru dugc mé rong, thoi gian tau &
ché do hanh trinh s& dugc kéo dai, do d6 1am ting luong khi thai & ché do nay.
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4. KET LUAN

- Tong lugng phét thai NOy, CO va SO, udc tinh tir cac tau thuyén trong sau
thang khao sat 1an luot 13 2,69; 0,82; 1,13x10° tin tuong duong véi 11,23%; 0,045%
va 22,44% so véi tong s6 phat thai nguon nhan tao & Tp. HCM trong 1 nim theo bio
céo ctia Vii Hoa Ngoc Khué va cs. 2019. Tong lugng khi thai CO, do hoat dong tau
thuyén trong khu vuc thai ra dugc ude tinh 1a khoang 489,74x0° tn.

- Véi sb luong dong va cong suat dong co 10n cac tau container va tiu chd
hang kho dong gop gan 60% tong lwong khi thai ciia NO,, SO, va CO,,. Trong thoi
gian tir thang 6 dén thang 11/2019 lugng phat thai bién dong ty 1é thuan véi quy md
nhap- xuat hang hoa gia ting déu din dan vé cubi nam.

- O ché d6 neo dau tai cang, tau thuyén ciing tao ra mot ngudn phat thai dang ké
chiém 34,41% tong luong phat thai cic chat 6 nhiém trong thoi gian tir thang 6 dén
thang 11/2019. Do d6 trong truong hop tau phai ket lai qua 1au do cac yéu té bat kha
khéng can bd tri st dung dién bén bo cho cac hoat dong can nguén dién trén tau dé
han ché viéc phat thai tir hoat dong lién tuc ciia dong co phu.
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SUMMARY

ESTIMATION OF EXHAUST SHIP EMISSION FROM MARINE TRAFFIC
IN PORTS OF HO CHI MINH CITY USING AUTOMATIC
IDENTIFICATION SYSTEM (AIS) DATA

The shipping industry, one of the least regulated sources of artificial
emissions, has grown rapidly over the past decades. Increasing ship traffic has
significantly affected the air quality in areas around seaports and navigational
channels, especially in coastal areas. By processing the data set from the Automated
Identification System (AIS) provided by Marinetraffic, this study has built a
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secondary database of high-resolution ship emissions for Ho Chi Minh City,
Vietnam, which was ranked 26th in the top 50 largest container ports in the world,
according to the 2018 ranking of The Journal of Commerce (JOC),. The amount of
CO, CO,, NOy, and SO, emissions across the region from June to November 2019 is
estimated at 0.82; 489.74; 2.69; 1.13x10° tons. Cruising mode of ships are the
largest contributor in the total emissions of 43-47%, followed by the berths that also
contribute a significant amount of emissions from 34-41%. By ship type, container
ships are the largest group with 58104 ships and emit the most 210.87x10° tons of
emissions, followed by dry tankers and oil tankers. These three types of ships
account for 73.4% of total emissions. The specific Bottom-up approach is the
STEAM model that was used to calculate the emission levels of 7 different ship
groups. The results of the study can be used to propose effective solutions to limit
the impact of ship emissions on Ho Chi Minh City's air quality.

Keywords: Exhaust ship emissions, automatic identification system (AIS),
Steam model, ports of Ho Chi Minh City.
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