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Tém tit: Quy hoach giao thong vén tai Thu d6 Ha Noi dén nam 2030, tAm nhin dén nim
2050 di dwgc Thu tuéng Chinh phu phé duyét tai Quyét dinh sé 519/QP-TTg ngay 31
thang 3 nam 2016. Trong quy hoach nay, van d& phat thai khi nha kinh chwa dugc d& cap
mot cach thiu ddo. Nghién ctru nay da thir nghiém tinh toan phat thai khi nha kinh cta giao
thong van tai hanh khach trén dia ban Thii d6 Ha N¢i giai doan 2020-2030 trén nén sb lidu
cua Quy hoach giao thong van tai Thu d6 Ha Noi. Tinh toan phat thai khi nha kinh duoc
thuc hién theo phuong phap tur dugi—Ién theo mo hinh ASIF ctua Lee Schipper. Nghién ctru
da xay dung, thiét 1ap so dd lo—gic dé tinh toan. C6 tat ca 7 kich ban khac nhau da duoc lap
ra theo nguyén tic: khoa hoc, kha thi, c6 kha nang nhan duoc sy déng thuén cao cua cong
ddng. Két qua nghién ctru da tinh toan lwong phat thai khi nha kinh do hoat dong giao thong
van tai hanh khéch trén dia ban Thu d6 Ha N¢i trong giai doan 2020-2030 cho ca 7 kich
ban. Cac két qua nghién ctru nay c6 gié tri tao ra co sé khoa hoc cho cac giai phap giam phat
thai khi nha kinh trong vung nghién ctru.

Tw khéa: Phat thai khi nha kinh; Giao thong van tai hanh khach; M6 hinh ASIF; Thu do
Ha Noi.

1. Mé dau

Trén thé gidi, cho dén thoi diém nay, ton tai hai hudng tiép can c6 thé duoc st dung dé
tinh phat thai khi nha kinh trong linh vyuc giao thong van tai, bao gdm: tiép can trén—xudng
(top—down) va tiép can dudi—1én (bottom—up). Hudng tiép can trén—xudng st dung hé s6 phat
thai do Uy ban Lién chinh pha vé Bién d6i Khi hau (IPCC) cung cap va sé liéu hoat dong dua
trén tong muc tiéu thy nhién liéu quéc gia (Bang can bang ning lugng qudc gia). Hudng tiép
can nay thuong duoc sir dung cho cac qudc gia dang phat trién voi kha ning tap hop sb liéu
hoat dong con nhiéu han ché. Hudng tiép can tir dudi—lén duogc sir dung dé tinh phat thai khi
nha kinh cho céc nganh, Iinh vuc trén mdt dia ban khong qua rong 16n.

O Viét Nam, viéc kiém ké khi nha kinh da dugc thuc hién trong cac bao céo khi hau quéc
gia [1-5]. Cac bao cdo nay sir dung hudng tiép can tir trén—xudng. Tuy nhién, n6 khong dam
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bao dd chinh xac cao trong diéu kién cua Viét Nam khi kiém ké khi nha kinh cho cac linh vuc
hoat dong chuyén biét.

Hudng tiép can tir dudi—Ién ciing sir dung hé sb phat thai do IPCC cung cép, tuy nhién,
tong mirc tiéu thy nhién liéu dugc tinh theo ting loai phuong tién thong qua viéc xac dinh
quéing duong di chuyén va muc tiéu thy nhién liéu cia ddi twong phat thai. Huéng tiép can
dudi—1én s& cho két qua kiém ké c6 mirc d6 chinh xéc cao hon dé dinh lugng phat thai thyc té
trong mot khoang thoi gian, khong gian nhét dinh [6].

O Viét Nam, viéc tinh phat thai khi nha kinh trong linh vuc giao thong van tai theo huéng
tiép can tu dudi—Ién ciling da dugc mot s6 tac gia thuc hién [7, 8]. Piém dic trung cua loai
nghién ctru nay 1a pham vi nghién ctru & quy mé nhé va rat nho, nho do, viée kiém dém cac
loai phuong tién giao théng va s lugng cua chung khong gip nhiéu kho khan. Viéc thong ké
hoat dong cuia cac loai phuong tién giao thong & pham vi nghién ctru nho ciing dé dat duoc
vo1 d0 chinh xac kha cao.

Nghién ctru nay st dung hudng tiép can tir dudi—lén dé tinh phat thai khi nha kinh trong
linh vuc giao thong vén tai hanh khach giai doan 20202030 ctia Thu d6 Ha Noi trén nén s6
liéu quy hoach phat trién giao thong van tai Thu d6 Ha N§i. No6i cach khac, day 1a vi¢e dinh
lwong phét thai khi nha kinh cho mét linh vuc cu thé trong twong lai. Quy trinh va cac cong
thirc tinh toan do chung toi thiét 1ap trén co s& tham khao mé hinh ASIF ciia Lee Schipper.

Muc dich nghién ctru nay la dinh luong phat thai khi nha kinh cta hoat dong giao thong
van tai hanh khach giai doan 2020-2030 cia Thu d6 Ha Noi. Viée tinh todn dugc thuc hién
theo cac kich ban khac nhau thoa man nguyén tac: khoa hoc, kha thi, c6 kha nang nhan duogc
su déng thuan cao cia cong déng. S6 liéu dinh lugng duogc dua ra theo cac nam. Céc két qua
tinh todn nay 1a co s& khoa hoc can thiét dé xac 1ap cac giai phap giam phat thai khi nha kinh
trong hoat dong giao thong van tai hanh khach trén dia ban Thu do6.

2. Phuong phap nghién ciru

2.1 Khu vyc nghién curu

Nam 2020, Thi d6 Ha Noi 1a mot thanh phé 16n tha hai trong 76 d6 thi ctua Viét Nam,
dién tich 3.359 km2, dan s dat 8.053.663 ngudi. Sau thoi ky d6i mai, dién mao ctia Tha do da
c¢6 nhimng khoi sac. Thanh phd bat dau c6 nhitng nét cia mot do thi 16m, dang timg budc hién
dai. Trong nhitng nim gan day, Thu d6 Ha Noi da dat dugc nhiéu tién bo trong phat trién kinh
té—x4 hoi. Nam 2019, GRDP cua Thu d6 dat mirc 7,46%. Tir nim 2010 dén nay, nén kinh té
ctia Thu d6 lién tuc tang truong. Thu nhap binh quan dau nguoi ciia cong dan Ha Noi nim
2019 dat mtrc 120.100.000 VNB/nam tuong duong 5.222 USD/nam. An ninh xa hoi trén dia
ban Thu d6 dugc dam bao. Moéi truong ¢ Thua d6 xanh, sach, dep hon trudc. Tuy vay, chinh
quyén va nhan dan Tha d6 Ha Ni ciing dang phai ddi mit voi nhidu thach thic trong qua
trinh phat trién. Mot trong nhimg thach thic 16n ma nhiéu ngudi goi d6 1a tham hoa 1a s 4ch
tic giao thong dién ra thudng xuyén, lién tuc trén hé thong giao thong van tai von chua thuc
su phat trién ca vé co s¢ ha tang, phuong tién, ¥ thirc tuan thi ludt giao thong.

Niam 2020, mang ludi giao thong duong bo ctia Thi d6 Ha Noi mai chi dat 9% quy dat
thanh phd. Pay 1a mot con s6 rat nho so voi cac d6 thi phat trién trén thé gidi—con sd nay dat
20-22% (Seoul: 20%; London: 23% va New York: 22%) [9]. Giao thong tinh ciia Ha N6i chi
dat trén 1% quy dat ctia thanh phd, con sé nay can thiét dat mic 4-6% quy dét cua thanh phd.
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Pén nam 2020, tai Ha Noi, tong sb phuong tién van chuyén hanh khach ca nhan vin
chiém & muc rat cao: 86%. Van tai hanh khach bang phwong tién cong cong van chi yéu bang
xe buyt, taxi v6i toc do Iuu thong rat cham 15-18 km/h. Ty 1 hanh khach di xe buyt chi dat
murc 13% ctia tong s6 hanh khach. Tuyén xe buyt nhanh Kim Ma-Lé Vin Luong—Yén Nghia
d3 dugc dua vao hoat dong tir naim 2018 nhung ning lic van chuyén toan tuyén chi dat 50%
cong suat ky vong.

Vé duong sat d6 thi, tuyén sb 2A (Tuyén Cat Linh): Cat Linh—-Ha Pong, va tuyén sb 3
(Tuyén Vin Miéu), doan Nhon—Ga Ha Noi 14 hai tuyén duong sat dau tién duoc xdy dung.
Qua trinh x4y dung céc tuyén duong sit hién dang cham tién do va bi doi von rat nhiéu do qua
trinh xay dung kéo dai. Tuyén s6 2A d3 c6 8 1an 15 tién do hoan thanh va dén nay (thang 7
nidm 2020) van chua xac dinh duoc chinh xac thoi diém di vao khai thac thuong mai. Tuyén
s6 3 doan Nhon-Ga Ha Noi ciing dd phai diéu chinh tién d6 2 1an va du kién s& khai thac
thwong mai toan tuyén vao cudi nim 2022. C6 thé mo ta mot cach tong quat 1a hé thong van
tai hanh khach ctia Thi d6 Ha Noi con nhiéu khiém khuyét va vi thé n6 chua c6 vai tro tuong
xtng v6i mot thanh phd c6 quy mé 16n dang trén da phat trién.

2.2. Quy hoach giao théng vén tai Thii dé Ha Néi dén nam 2030, tam nhin dén nam 2050

Muc tiéu quy hoach: a) Xay dung hé théng giao thong van tai hoan thién dép umg duoc
cac tiéu chi: Bén viing, ddng b, hién dai trén co s dinh huéng cua Quy hoach chung xay
dung Thi d6 Ha Noi dén nim 2030 tdm nhin dén nam 2050; b) Cu thé hoa dinh hudng Quy
hoach giao thong van tai Tha d6 Ha Noi trong Quy hoach chung xiy dung Thu d6 Ha Noi dén
nam 2030 tdm nhin dén nam 2050; ¢) X4y dung ké hoach dau tur hé thong giao thong vén tai
theo cac giai doan, xac dinh cac du an wu tién; d) Lam co sé cho viée 1ap dy an dau tu xay
dung céc cong trinh két ciu ha tang giao thong trén dia ban Thi d6 Ha Noi.

Céc ndi dung quy hoach lién quan dén giao thong vén tai hanh khach: a) Dy bao nhu cau
van tai trén toan mang ludi giao thong; b) Quy hoach mang ludi van tai hanh khach cong
cong, xac dinh 19 trinh thuc hién va udce tinh kinh phi tuong tng: Puong sat d6 thi khu vuc do
thi trung tim: Trong giai doan 2016 dén sau nam 2030, s& phat trién 8 tuyén duong sit do thi,
bao gdbm 3 tuyén vanh dai va 5 tuyén xuyén tdm. Téng nhu cau vén duoc du toan la: 18,28 ty
USD. Céc tuyén tau dién mot ray (monorail): Xay dung 3 tuyén tau dién mot ray. Cac tuyén
tau dién mot ray, theo y do ctia nhimg nguoi lam quy hoach s& dugc bé tri theo cac tuyén
vanh dai cia Thi d6 Ha Noi, nham chia sé nhu cAu van tai hanh khach rét 16n cta cac tuyén
nay. Mang lugi xe buyt nhanh (BRT): Xay dung 11 tuyén xe buyt nhanh trén dia ban Thii d6
Ha Noi. Céc tuyén xe buyt nhanh ctia Ha Noi chii yéu dugc phat trién doc theo cac duong phd
16n, c6 mat d6 luu chuyén phuong tién cao, chay xuyén tdm trong ving ndi thanh. Cac du an
phat trién xe buyt nhanh duoc bat dau tir nam 2016 va hoan thanh trudc nam 2025. Tong s6
xe buyt nhanh 1a 771 xe, strc cho t6i da 90 nguoi/xe. Tong von dau tur cho 11 du 4n nay la
2,26 ty USD.

2.3. Phuong phap dinh luong phat thai khi nha kinh trong linh vuc giao thong van tai hanh
khach theo hwong tiép can tir duoi—lén

Dé dinh luong phét thai khi nha kinh trong linh vuc giao thong theo hudng tiép can tir
dudi-1én, ngudi ta st dung rong rii mé hinh: S6 liéu hoat dong—Céu triic giao thong—Mirc
tiéu thu nhién li¢u—Ham lugng cac—bon trong nhién li¢u (Activity—Modal structure—Intensity
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of fuel use—Fuel carbon content), viét tat 1a ASIF. Pay 1a mé hinh duoc xdy dung boi Lee
Schipper thuéc Vién Tai nguyén Thé gigi (WRI). Mo hinh ASIF cho phép biéu dién mdi
quan hé giira cac chi s6 chinh, c6 mic anh hudng 16n dén phat thai khi nha kinh trong linh
vuce giao thong van tai [ 10]. Theo Lee Schipper, phat thai khi nha kinh trong linh vue nay phu
thudc chu yéu chi s6: S6 lidu hoat dong (Activity): sb chuyén di va quing duong di chuyén
cua cac loai phuong tién, ky hi¢u 1a A; Ty 1€ ddm nhan phuong tién (Modal structure): ky
hi€u 1a S; Mtrc tiéu thu nhién li€u ctia cac loai phuong tién (Intensity of fuel use): ky hi¢u la I,
Hé s6 phat thai cia cac loai nhién li¢u (Fuel carbon content): ky hi¢u 1a F.

Mo hinh ASIF ctia Lee Schipper rat thuan tién dé kiém ké khi nha kinh trong trudng hop
viéc phat thai di dién ra tir trudc cho dén thoi diém thuc hién tinh toan. Véan dé dit ra trong
nghién ctru nay c6 phan khac véi viée kiém ké noi trén. Chiing ta s& phai dinh luong khi nha
kinh trong linh vuc giao thong van tai hanh khach & cac do thi ctia Viét Nam trong tuong lai
ké tlr nim 2020 dén nam 2030. N6i theo cach khac, chung t6i s& tinh toan phat thai khi nha
kinh ctia giao thong vén tai hanh khach trén nén s6 liéu Quy hoach giao thong vén tai cia Thu
d6 Ha Noi. Chinh vi thé, nghién ctru s& sir dung thuat ngit “dinh lugng” thay cho thuat ngir
“kiém ké” phat thai khi nha kinh. Viéc dinh lugng phat thai khi nha kinh van c6 thé dua vao
md hinh ASIF.

Trén co s& mo hinh ASIF, nhom nghién ciru dé xuat so do 16—gic dinh lwong phat thai khi
nha kinh trong linh vuc giao thong van tai hanh khach tai cac do thi ctia Viét Nam theo quy
hoach. Nghién ctru s& mé ta cach xac dinh cac chi s6 trong so dd 16—gic nay theo thir ty da
dugc danh diu & cac 6 trong hinh 1.

T Hé sb di lai
Dan so (1 5 >
l ke ), binh quan (2)
v
Nhu cau vén tai
hanh khach (3)
Ty 1é dam nhén Cu ly van chuyén
phuong tién (4) binh quan (5)
Hé s0 chuyén cho (6) ‘—,

y

Quang duong

di chuyén (7)

Muc tiéu thy
nhién li¢u (8)
y
Tong murc tiéu thy
nhién liéu (9)
’ Quy déi don vi (10) Heé s6 phat thai (11) |
y
Luong phat thai khi
nha kinh (12)

Hinh 1. So d6 16—gic dinh lugng phat thai khi nha kinh trong linh vuc giao thong van tai hanh khach.
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1. Dan s ky hiéu 1a P: Dan s6 duoc x4c dinh theo Nién giam théng ké ctia thanh phd can
dinh luong khi nha kinh. Theo chudi s6 liéu vé dan sd trudc thoi diém tinh toan, chiing ta c6
thé tinh dugc ty 1¢ ting truong dan s ctia thanh phd (%/nam). Trién khai tuyén tinh chudi sd
liéu tir thoi diém tinh toan dén mdc thoi gian cAn huéng dén.

2. Hé s6 di lai binh quan ky hiéu 13 T: Dé ¢ hé s6 di lai binh quan, cac tac gia cia Quy
hoach giao thong van tai Thu d6 Ha Noi dén nam 2030, tam nhin dén nim 2050 da thuc hién
cac nghién ciru chuyén dé vé nhu cau di lai cia mot ngudi dan Thu d6 trong mot ngay dém
bang phuong phap khio sat tryc tiép cong ddng. Két qua nhan dwoc 1a 2,73 chuyén
di/nguodi/ngay dém.

3. Nhu ciu van tai hanh khéach tinh theo nam (chuyén di/nam)

A= P.T.365 (1)

Trong d6 A 1a nhu cAu van tai hanh khach theo nim (chuyén di/nim); P 1a dan s
(ngudi); T 1a hé sb di lai binh quan (chuyén di/ngay dém).

4. Ty 1€ dam nhan phuong tién, ky hi¢u 1a S: Ty 1€ nay duogc xac dinh trong cac quy
hoach phét trién giao théng d6 thi cua Viét Nam. N6 chinh 1a muc tiéu cta viéc thay ddi co
ciu cac phuong thirc van chuyén hanh khach dé thoa méin nhu cau di lai trong twong lai cta
cong dong cu dan do thi.

5. Cuy ly van chuyén binh quan, ky hiéu 1a M: Gia tri M duoc 1a cy ly di chuyén trung
binh cho mét chuyén di theo ting loai phuong tién. Pon vi tinh 13 km/chuyén. Cé thé nhan
dugc thong tin vé M bang phuong phap khao sat truc tiép cong dong dan cu (xe may: 6,49
krn/chuyén; 0 to: 14,74 km/chuyén; xe buyt: 19,68 km/chuyén; duong sat do thi: 5,3
km/chuyén).

6. Hé s chuyén cho, ky hi¢u 1a O: Gié tri O 1a dugc tinh bfmg $6 nguoi trung binh duoc
van chuyén trén mot loai phuong tién. Pon vi tinh 1a ngudi/phuong tién. Co thé nhan duoc
thong tin vé O bang phuwong phap khao sat truc tiép cong dong dan cu (xe may: 1,24
ngudi/phuong tién; 6 t6: 1,72 ngudi/phuong tién; xe buyt: 40,1 ngudi/phuong tién; duong sat
do thi 914 nguoi/phuong tién.

7. Quing duong di chuyén ciia phuong tién trong mot nam (km/phuong tién/nam), ky
hi¢u 1a VKT:

A.S.M
5 )

Trong d6 O 14 hé sé chuyén chd binh quéin cta phuong tién (ngudi/chuyén); S 1a ty 1

VKT =

dam nhan ciia phuong tién giao théng vén tai hanh khach (%); M 1a cu ly van chuyén binh
quan cta phuong tién (km/chuyén).

8. Muc tiéu thu nhién liéu cia phuong tién, ky hi¢u la E: Mtrc ti€u thu nhién liéu cua tung
loai phuong ti¢n van tai hanh khach d6 thi ctia Viét Nam dugc tinh toan theo phuong phap
thong ké, 14y két qua trung binh (Xe may chay xang: 1,37 L/100km; xe méy chay dién: 4,32
kWh/100km; 6 t6 chay xang: 10,02 L/100km; xe buyt chay dau diesel: 29,26 L/100km; Xe
buyt chay dién: 98,1 kWh/100km; Puong sat d6 thi: 2.280 kWh).

9. Tong muc tiéu thy nhién ligu, ky hiéu 1a I:

M

I= Z(En . VKT,) 3)

n=1
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Trong d6 I 13 tong mtc tiéu thy nhién liéu (L hodc kWh); E, 1a mirc tiéu thy nhién lidu

ctia phuong tién (L hodc kWh); VKT, 13 quing dudng di chuyén cua phuong tién trong 01
ndm (km/phuong tién/nam); n 1a loai nhién liéu su dung (n=1, 2, ..., M).

D6i voi dudng sit d6 thi, nhom nghién ctru s& str dung vén toc du tinh va quang duong di

chuyén ctia phuong tién dé tinh lugng dién tiéu thy ctia duong sat do thi theo cong thic:

VKT X E

| = — “4)

Trong d6 I 1a tong mirc tiéu thy nhién lidu (kWh); VKT 14 tong quing duong di chuyén

ctia phuong tién (km); E 1a muc tiéu thu nhién liéu cua dudng sit do thi (kWh); V 1 van tbc

di chuyén (km/h).
10. Cong thire quy ddi don vi
I (TJ/nam) =1 (L/nam) . Hé s6 quy d6i (tAn/L) . Nhiét tri rong (TJ/tan) (5)

11. Heé s6 phat thai, ky hiéu 1a EF: Hé s6 phat thai cta cac loai nhién lidu xang, dau diesel
dugc tra ciru tir tai liéu ctia IPCC. Hé s6 phat thai khi sir dung ning lugng dién tai Viét Nam
duoc tra ctru theo s6 lidu ctia Cuc Bién d6i khi hau (nam 2018).

Bang 1. H¢ sb phat thai khi nha kinh cta cac loai nhién liéu [11-12].

Nhién ligu  Hé s6 phit thai khi CO; H¢ s6 phat thai khi CHq H¢ s6 phat thai khi N2O

Xang 68.607,0 kg CO2/T] 20,0 kg CH«/TJ 0,6 kg N20O/TJ
Diesel 73.326,0 kg CO2/TJ 5,0 kg CH4/TJ 0,6 kg N.O/TJ
bién 0,913kg CO2td/kWh

12. Lugng phat thai khi nha kinh, ky hiéu 13 E (tdn COxtd):

M
E = ;(In . EE,)) (6)

Trong d6 E 1a tong lugng phat thai khi nha kinh (tin COxtd); I, 1a tong mirc tiéu thy nhién
liéu (TT); EF, 12 hé s phét thai cia nhién liéu tiéu thu j (kg/TJ); n 12 loai nhién liéu str dung
(n=1,2,....,M).

Theo so do 16—gic da trinh bay voi 12 bude, nghién ciru s& tinh toan phat thai khi nha
kinh trén nén sd liéu Quy hoach phat trién giao thong van tai Thu d6 Ha Noi giai doan
2020-2030. Viéc tinh toan s€ dugc thuc hién cho 7 kich ban. Noi dung mdi kich ban s& dugc
dé cap trong cac muyc twong Gng. Bay kich ban dugc lya chon theo nguyén tic: co co sé khoa
hoc, c6 tinh kha thi cao, c6 nhiéu kha nang dugc chinh quyén va nhan dan déng thuan.

3. Két qua va thao luin

3.1. Dinh luong phat thai khi nha kinh cua cac loai phwong tién vdn tai hanh khach tai Thu
do Ha Noi theo kich ban 01

O kich ban nay, tat ca cac chi tiéu phuc vu tinh toan déu dua trén sb liéu ctia quy hoach
[13]. Nghién ctru gia dinh rang, dén nam 2030, quy hoach phét trién giao théng van tai Tha
do6 Ha Noi s€ duoc thuc hién mdt cach hoan hao.

Vi¢e dinh lugng phat thai khi nha kinh s€ dugc thuc hién dugc thuc hién cho ba loai khi
thai nha kinh: CO2, CHa, N2O. Pay 13 ba khi thai c6 trong luong dang ké trong hoat dong giao
thong van tai. Khéi lugng phat thai khi CH4 va N2O sau d6 dugc khi nhan voi tiém ning lam
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néng toan cau (GWP) twong tmg dé quy do6i thanh khdi lwong khi CO, twong duong. Dudi
day sé& dua ra nhitng két qua tinh toan cudi cing.

Bing 2. Tong lugng phat thai khi nha kinh chia theo loai phuong tién giao thong van tai hanh khach
tai Thu d6 Ha Noi giai doan 20202030 theo kich ban 01 (tin COxtd).

Xe buyt Puong sat Téng hrgng phat
Niam Xe may Xe 0 to . ,
thanh pho do thi thai khi nha kinh
2020 526.680,45 1.952.245,52 578.139,40 84.856,42 3.141.921,80
2025 400.120,47 2.355.211,62 703.486,78 160.617,78 3.619.436,65
2030 249.395,45 2.810.947,70 845.442,90 248.179,80 4.153.965,86
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Hinh 2. Tong luong phat thai khi nha kinh cua cac loai phuong tién giao thong van tai hanh khach tai
Tha d6 Ha Nbi giai doan 2020—2030 theo kich ban 01 (tan COxtd).

3.2. Binh lwong phat thai khi nha kinh cua cac loai phwong tién van tai hanh khach tai Thu

do Ha Noi theo kich ban 02

Theo kich ban nay, sé giam dan ty 1€ dam nhan cua xe may ¢ mure 3,35%/nam, tang hoat
dong van tai hanh khach cong cong. Ty I¢ dam nhan ctia xe may vao nam 2030 chi con 8,5%
b?mg mot nira so véi kich ban 01.

Bang 3. Tong luong phat thai khi nha kinh chia theo loai phuong tién giao thong vén tai hanh khach
tai Thu d6 Ha Noi giai doan 2020-2030 theo kich ban 02 (tén COxtd).

Xe buyt Puong sit 2
Niam Xe may Xe 0 t6 . Tong cong
thanh pho dé6 thi
2020 526.680,45 1.952.245,52 578.139,40 84.856,42 3.141.921,80
2025 342.475,99 2.355.211,62 769.927,20 180.121,37 3.647.736,19
2030 124.697,72 2.810.947,70 989.168,20 290.370,37 4.215.183,99
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Hinh 3. Téng luong phat thai khi nha kinh cua cac loai phuong tién giao thong vén tai hanh khach

tai Thu d6 Ha Noi giai doan 2020-2030 theo kich ban 02 (tén COxtd)

3.3. Dinh luong phat thai khi nha kinh cua cac loai phwong tién van tai hanh khach tai Thu

do Ha Noi theo kich ban 03

Theo kich ban nay, tir nam 2020, mdi nam giam 0,5% ty 1¢ ddm nhan van chuyén cta 6 to
ca nhan, tang hoat dong van tai hanh khach cong cong. Ty I¢ ddm nhén ctia 6 t6 vao nam 2030

chi con 8% bﬁng mot nira so voi kich ban 01.

Bing 4. Tong lugng phat thai khi nha kinh chia theo loai phurong tién giao thong vén tai hanh khach

tai Thu d6 Ha Noi giai doan 2020-2030 theo kich ban 03 (tin CO:xtd)

Xe buyt Puong sit .
Nam Xe may Xe 6 to . Tong cfng
thanh pho do thi
2020 526.680,45 1.952.245,52 578.139,40 84.856,42 3.141.921,80
2025 400.120,47 1.705.498,07 766.018,94 178.974,10 3.050.611,58
2030 249.395,45 1.405.473,85 980.713,77 287.888,57 2.923.471,64
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Hinh 4. Tong lwong phat thai khi nha kinh cia cac loai phwong tién giao thong vén tai hanh khach

tai Thu d6 Ha Noi giai doan 20202030 theo kich ban 03 (tdn COxtd).
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3.4. Dinh luong phat thai khi nha kinh cua cac loai phwong tién van tai hanh khach tai Thu
do Ha Noi theo kich ban 04

Kich ban 4 dé xuat giam mrc tiéu thy nhién lidu cia cac loai phuong tién giao thong van
tai hanh khach theo 19 trinh giam 1%/nam bat dau tir nim 2021.

Bing 5. Tong lugng phat thai khi nha kinh chia theo loai phuong tién giao thong van tai hanh khach
tai Thu d6 Ha Noi giai doan 2020-2030 theo kich ban 4 (tin COatd).

Xe buyt Puong sit )
Niam Xe may Xe 0 t6 i Tong cong
thanh pho do thi
2020 526.680,45 1.952.245,52 578.139,40 84.856,42 3.141.921,80
2025 380.510,59 2.239.782,82 669.008,93 152.74591 3.442.048,24
2030 225.548,77 2.542.170,71 764.603,41 224.449,37 3.756.772,26
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Hinh 5. Tong luong phat thai khi nha kinh cua cac loai phuong tién giao thong van tai hanh khach
tai Thu d6 Ha Noéi giai doan 20202030 theo kich ban 4 (tan COatd).

3.5. Binh luong phat thai khi nha kinh cua cadc loai phwong tién van tai hanh khach tai Thu
do Ha Noi theo kich ban 05

Kich ban 5 dit vin dé ting toc do luu chuyén cta cac phuong tién giao thong van tai
hanh khach ctia Thu d6 Ha Noi 1én 10%/nam so vai tbe d6 hién nay (20km/h). Vi muc ting
nay, dén nam 2030, cac phuong tién giao thong van tai hanh khach ctia Thu d6 sé& co thé luu
chuyén véi toc do trung binh 40km/h.

Bang 6. Tong luong phat thai khi nha kinh chia theo loai phuong tién giao thong vén tai hanh khach
tai Thu d6 Ha Noi giai doan 2020-2030 theo kich ban 5 (tén COxtd).

Xe buyt Puong sit 2
Niam Xe may Xe 0 t6 . Tong cong
thanh pho do6 thi
2020 526.680,45 1.952.245,52 578.139,40 84.856,42 3.141.921,80
2025 347.549,90 2.044.944,22 703.486,78 147.232,97 3.243.213,87
2030 200.244,52 2.249.880,30 845.442,90 209.998,30 3.505.566,02
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Hinh 6. Téng lwong phat thai khi nha kinh cua cac loai phuong tién giao thong vén tai hanh khach
tai Thu d6 Ha Noi giai doan 2020-2030 theo kich ban 5 (tén COxtd).

3.6. Dinh luong phat thai khi nha kinh cua cdc loai phwong tién van tai hanh khach tai Thu
do Ha Noi theo kich ban 06

Tir ndm 2021, hé s chuyén chd ciia cac loai phuong tién giao théng van tai hanh khach

duoc gia dinh ting din mdi ndm 2% so véi hé sé chuyén ché nam 2020.

Bing 7. Tong lugng phat thai khi nha kinh chia theo loai phurong tién giao thong vén tai hanh khach
tai Thu d6 Ha Noéi giai doan 2020-2030 theo kich ban 6 (tan COatd).

Xe buyt Puong sat <
Nam Xe may Xe 6 to . Tong cfng
thanh pho do thi
2020 526.680,45 1.952.245,52 578.139,40 84.856,42 3.141.921,80
2025 362.401,44 2.133.187,73 637.169,65 145.476,48 3.278.235,29
2030 204.591,13 2.305.956,17 693.557,65 203.593,88 3.407.698,83
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Hinh 7. Tong lwong phat thai khi nha kinh ciia céc loai phwong tién giao thong vén tai hanh khach
tai Thu d6 Ha Noi giai doan 20202030 theo kich ban 6 (tin COxtd).
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3.7. Dinh luong phat thai khi nha kinh cua cac loai phwong tién van tai hanh khach tai Thu
do Ha Noi theo kich ban 07

Kich ban nay dat van dé dung xe may dién va 0 t6 dién thay thé dan xe may va 6 t6 chay
xing, dau. Mdi nam chuyén 5% nhu cau ddm nhan tir 6 t6, xe may chay xing, dau sang cho 6
t0, xe may chay di¢n.

Bing 8. Tong lugng phat thai khi nha kinh chia theo loai phuong tién giao thong van tai hanh khach
tai Thu d6 Ha Noi giai doan 2020-2030 theo kich ban 7 (tin COatd).

Loai phwong tién Nam 2020 Nam 2025 Nam 2030
Xe may chay xang 526.680,45 380.114,45 236.925,68
Xe 0 t6 chay xang 1.952.245,52 2.237.451,04 2.670.400,32
Xe buyt chay dau 578.139,40 668.312,44 803.170,76
Buong sat do thi 84.856,42 145.476,48 203.593,88
Xe may dién 0,00 25.467,28 15.873,78
Xe 6 t6 dién 0,00 93.087,16 111.099,63
Xe buyt dién 0,00 41.360,52 49.706,63
Téng cong 3.141.921,80 3.591.269,36 4.090.770,67
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Hinh 8. Tong luong phat thai khi nha kinh cia cac loai phwong tién giao thong vén tai hanh khach
tai Thu d6 Ha Noi giai doan 2020-2030 theo kich ban 7 (tén COatd).

3.8. Tong hop két qua tinh todn phdt thdi khi nha kinh trong giao théng van tai hanh khdach
Thu dé Ha Noi cho 7 kich ban

Tir céc bang tinh tong luong phat thai khi nha kinh cho céc kich ban phat trién giao théng
vén tai hanh khach ¢ trén, cho phép 1ap bang tong hop vé phat thai khi nha kinh theo cac kich
ban cta Thu d6 Ha Noi (Bang 9, hinh 9).
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Bing 9. Tong lugng phat thai khi nha kinh trong giao thong van tai hanh khach tai Thu d6 Ha Noi

(triéu tAn COatd).

. Kichban Kichbian Kichbdn Kichbian Kichbian Kichbidn Kich ban
Nam 01 02 03 04 05 06 07
2020 3,142 3,142 3,142 3,142 3,142 3,142 3,142
2025 3,619 3,648 3,051 3,442 3,169 3,278 3,591
2030 4,154 4,215 2,923 3,757 3,382 3,408 4,091
Téng 39,939 40,261 33,478 37,895 35,459 36,046 39,604
Dé tién quan sat, chiing ta s& biéu dién két qua nay thanh db thi:
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Hinh 9. Biéu db tong lugng phat thai khi nha kinh cua cac kich ban phat trién giao thong van tai hanh
khéch tai Thi d6 Ha Nbi (tin COxtd).

Nhin vao d6 thi nay, dé dang nhan thdy, mirc phat thai khi nha kinh tir cao dén thp theo
thtr tu: kich ban 02, kich ban 01, kich ban 7, kich ban 4, kich ban 6, kich ban 5, kich ban 03.
Dé thay rd hiéu qua cta viée giam phat thai khi nha kinh theo cac kich ban, chung ta sé& tinh
toan cac gia tri A theo cong thirc sau:
i A=Ey —E; 7(7)
Trong do6 A 1a tong lugng phat thai khi nha kinh gidm dugc ctia kich ban thur i; Eo; 1a tong
lwong phat thai khi nha kinh cua kich ban co so (kich ban 01); E; 1a tong lwong phat thai khi
nha kinh cua kich ban thi i. Theo cong thirc nay, chiing ta 1an lugt tinh dugc A ciia cac kich
ban. Két qua trinh bay trong bang sau:

Bang 10. Gia tri cac A cia céc kich ban phat trién giao thong van tai hanh khach tai Thu d6 Ha Noi
(tAn COxtd).

Nam Kichbdn 02 Kich ban 03 Kich bian 04 Kich bidn 05 Kichban 06 Kich ban 07

2021 —-5.315,60 106.844,47 32.331,38 82.510,83 63.394,87 11.037,33
2025 —28.299,53 568.825,07 177.388,41 450.728,34 341.201,36 28.167,29
2030 —61.218,14  1.230.494,22 397.193,60 771.889,01 746.267,03 63.195,19

Téng -321.453,87 6.461.273,60 2.044.560,73 4.480.381,58 3.893.686,32 334.740,79
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Tir bang trén, chung ta s& tinh dugc ty 1¢ phan trim giam phat thai khi nha kinh ctia cac
kich ban phat trién giao thong van tai hanh khach tai Tha ¢6 Ha Noi so vai kich ban co s
(A/ Eo1 X 100%).

Bing 11. Ty 1¢ giam phat thai khi nha kinh ciia cac kich ban phat trién giao thong van tai hanh khach
tai Thu d6 Ha Noi (%).

Nim  Kichban 02 Kichban 03 Kich ban 04 Kich ban 05 Kichban06 Kich bin 07

2021 0,16 3,30 1,00 2,55 1,96 0,34
2025 -0,78 15,72 4,90 12,45 9,43 0,78
2030 ~1,47 29,62 9,56 18,58 17,97 1,52
Téng —0,80 16,18 5,12 11,22 9,75 0,84

4. Két ludn

Viéc tinh toan phat thai khi nha kinh trong linh vuc giao thong van tai hanh khach cua
Thi d6 Ha Noi va phan tich, tong hop s6 liéu cho phép di dén mot sé két luan sau day:

1. Lugng phat thai khi nha kinh trong linh vuc giao thong van tai hanh khach ctia Thu do6
Ha Noi trong giai doan 2020 — 2030 s& gia ting cung v6i sy gia ting dan sd va phat trién giao
thong vén tai hanh khach d6 thi. Dén nam 2030, tai Thu d6 Ha Noi, tong lugng phat thai khi
nha kinh theo kich ban co s& s& dat dén con sb 4.153.965,86 tin COxtd. Viéc tinh toan dé di
dén nhitng con sd ndy doéng nghia véi viéc xem xét mot cach can trong van dé phat thai khi
nha kinh di kém quy hoach phat trién giao thong van tai ctia Thu d6 Ha Noi. N6 xéc lap co s&
khoa hoc cho muc dich gidm phat thai khi nha kinh trong tuong lai.

2. Viéc gidm phat thai khi nha kinh trong hoat dong giao thong van tai hanh khach cua
Thu d6 Ha Noi, theo tinh toan & trén, con nhiéu du dja. Cac nha quan Iy giao thong van tai va
moi truong, tiy theo yéu cau giam phat thai khi nha kinh & mirc nao dé Iya chon to hop cac
giai phap tuong ing.

3. Bay kich ban dugc dé xuét va dinh luong phat thai khi nha kinh & trén c6 thé duoc sir
dung 1am co s& khoa hoc cho viée dé xuat cac giai phap giam phat thai khi nha kinh trong linh
vuce giao thong van tai hanh khach tai Thu d6 Ha Noi. Viéc tich hop céac giai phap gidm phat
thai khi nha kinh trong qua trinh thyc hién quy hoach phat trién giao thong vén tai Thii d6 Ha
Noi 1a mot su 10ng ghép hitu ich. N6 mang lai nhiing gia tri dong lgi ich dang ké, c6 thé tinh
toan duoc.

DPong gop cua tac gia: Xay dung y tuong nghién ctru: T.D.B.T, L.Q.H., T.D.T.M.; Lya chon
phuong phép nghién cou: T.D.B.T., L.Q.H.; Viét ban thao bai bao: T.D.T.M.; Chinh stra bai
bao: T.D.B.T. ‘

Loi cam on: N,ghién clru nay duogc thuc hién dudi sy tai tro cia dé tai nghién ctru khoa hoc
va cong ngh¢ cap By, ma s6 TNMT.2017.05.20. i
Loi cam doan: Tép thé tac gia cam doan bai bao nay 1a cong trinh nghién ctru cua tap thé tac
gia, chua dugc cong bo ¢ dau, khong duge sao chép tir nhitng nghién ctru trude déy; khong co
su tranh chap loi ich trong nhom tac gia.
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transport sector based on the transportation planning of Hanoi
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Abstract: The transportation planning of Hanoi capital by 2030, with a vision to 2050 has

been approved by the Prime Minister in Decision 519/QD-TTg dated March 31, 2016.

However, in this plan, the issue of greenhouse gas emissions have not been fully addressed.

This study calculates the greenhouse gas emissions of the passenger transport sector in

Hanoi from 2020 to 2030 based on the transportation planning of Hanoi. The emission

evaluation is proceeded based on the ASIF framework of Lee Schipper, using the

bottom—up approach. The logical diagrams and formulas are established by a group of

authors. 7 different scenarios have been set up on the principle of scientific, feasibility, and

the high consensus of the community. The research results achieved include greenhouse gas

emissions due to passenger transportation activities in Hanoi in the period 2020-2030 for all

7 scenarios. The results provide a scientific basis for solutions to mitigate greenhouse gases

emission in the study area.

Keywords: Greenhouse gases emissions; Passenger transport; ASIF framework; Hanoi.



