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Abstract: Visualizing the spatial distribution of gas stations supports the assessment of service
coverage, optimization of fuel supply, urban planning, and environmental impact control related to
the emission of hazardous gases during fuel distribution. This study focuses on mapping the
distribution of gas stations across Hanoi by integrating data from Google Places APl and
OpenStreetMap into a Geographic Information System (GIS). Using Python programming, data
were collected, cleaned, and processed to determine the location, density, and spatial distribution of
gas stations throughout the city. The results reveal that in 2024, Hanoi had a total of 382 gas stations,
with an average density of 0.11 stations per km2 and 0.05 stations per 1,000 inhabitants. The spatial
distribution varies significantly between urban and suburban districts. This approach is scalable to
other cities and provides a foundation for estimating vapor emissions and other pollutants generated
during fuel distribution, contributing to improved energy management and sustainable development
toward net-zero emissions in the future.

Keywords: Gas stations, GIS, Hanoi, environment, urban planning.

* Corresponding author.
E-mail address: leha@hus.edu.vn

https://doi.org/10.25073/2588-1094/vnuees.5429
196


https://doi.org/10.25073/2588-1094/vnuees.4

N. V. Thanh et al. / VNU Journal of Science: Earth and Environmental Sciences, Vol. 41, No. 2S (2025) 196-205

Tich hop dir li¢u khong gian dia ly (Google Places API
va OpenStreetMap) d€ 1ap ban do tram xang
trén dia ban Thanh pho Ha Noi

Nguyén Viét Thanh!, Hoang Anh L&%", B Minh Phuong?

'Khoa Méi triwong, Truong DPai hoc Khoa hoc Tw nhién, Pai hoc Qué'c gia Ha Noi,
334 Nguyén Trai, Thanh Xuan, Ha Néi, Viét Nam
2Trung tam Kiém dinh, Cuc Chuyén doi s6, B Nong nghiép va Méi trirong,
S6 2, Ngoc Ha, Ba Dinh, Ha Néi, Viét Nam

Nhan ngay 08 thang 8 ndm 2025
Chinh stra ngay 15 thang 9 nam 2025; Chap nhan dang ngay 30 thang 9 nam 2025

Tém tat: Truc quan hoa dir lidu sy phan bd tram xing gitip gitp danh gia sy phan b, tdi wu hoa
cung cip nhién lidu, hd trg quy hoach db thi va kiém soat tic ddng moi truong do phat thai cac chat
khi doc hai vao méi truong trong qué trinh cung cip nhién liéu. Nghién ciru ndy tip trung vao viéc
thanh 1ap ban d6 phan b tram xang trén dia ban thanh phd Ha Noi bang cach tich hop dir lidu tir
Google Places API va OpenStreetMap vio hé thong thong tin dia 1y (GIS). Str dung ngdn ngir lap
trinh Python, dir liéu dwoc thu thap, lam sach va xir Iy dé xac dinh vi tri, mat do va sy phan bb khong
gian clia cac tram xing trén toan thanh phd. Két qua nghién ctru cho thiy, vao nam 2024, toan thanh
phé Ha N¢i c6 382 tram xang, vdi mat do trung binh 0,11 tram/km? va 0,05 tram/1.000 ngudi. Phan
b s6 lwong tram xdng c6 su khac biét dang ké giira cic quan ndi thanh va ngoai thanh. Phuong phap
nghién ctru ndy ¢6 thé mé rong ap dung cho cac do thi khac, 14 tién d& cho viéc tinh toan lugng hoi khi
ddc va cac chat 6 nhidm khac phat sinh trong qua trinh cung tmg xing dau, gop phan nang cao quan
ly nang luong, phat trién bén ving theo muc tiéu phat thai rong bang khong (net-zero emissions) trong
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tuong lai.

Twr khoa: Tram xang du, GIS, Ha Noi, moi truong, quy hoach do6 thi.

1. M& dau

Tinh trang 6 nhiém khong khi (ONKK) do
phat thai cac hop chét hiru co d& bay hoi
(Volatile Organic Compounds - VOCs) tur cac
tram xang dau duoc xem 1a mot thach thirc moi
truong nghi€m trong tai cac do thi 16n, vi du ¢
thanh phd Ha Noi [1]. VOCs c¢6 thé dugc phat
tan ra moi truong trong qua trinh nap nhién liéu
tir xe van chuyén xudng bon chira, bom nhién
liéu tir tram xdng vao phuong tién sir dung, hodc
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bi 10 ri tir bon chita va bay hoi qua hé théng
dudng 6ng cung cip xing dau [1, 2]. Su c6 mit
ctia VOCs khong chi lam suy giam chat lugng
khong khi ma con 1am gia ting nguy co méc cac
bénh vé duong hd hip, tim mach va ung thu, giy
anh hudong nghiém trong dén sic khoe cong
d6ng va hé sinh thai do thi [3, 4]. Tuy nhién, viéc
danh gia chinh x4c tic dong moi trudong va dé
xudt cac giai phap kiém soat hiéu qua gip nhiéu
kho khin do dir lidu vé phan bd khong gian ciia
cac tram xang dau hién nay con han ché, khong
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ddng nhét va bi phan manh. Do d6, viéc thu thap,
xur Iy va phan tich dir liéu khong gian dia 1y tro
nén cip thiét dé xac dinh cac khu vuc phat thai
cao va hd trg qua trinh ra quyét dinh trong quan
ly do6 thi.

Nghién clru nay ung dung dir li¢u 16n tu
Google Place API va OpenStreetMap (OSM) dé
thu thap thong tin chi tiét v& vi tri va dic diém
hoat dong ctia cic tram xang trén dia ban thanh
phé Ha Noéi. Dit liéu tir OSM, mét nén tang dia
1y dwa trén cong dong, da duge ching minh trong
nhiéu nghién ctru 1a ¢6 d6 chinh xéac vé vi tri cao
va 1a mot nguon dit liéu gia tri cho céc phan tich
khong gian, ddc biét 1a & cac khu vuc do6 thi [5].
Thong qua ngdn nglr 14p trinh Python, dit liéu
duge xir Iy va tich hop vao hé thong thong tin dia
ly (GIS) dé xdy dung ban d6 phan b cac tram
xdng. Phuong phép nay mang lai nhidu wu diém
vuot trdi, bao gom kha ning xir Iy dir lidu 16n,
cap nhat thong tin theo thoi gian thuc va nang
cao d¢ chinh xac trong viéc phat hién cac khu
vuc phat thai cao. Pong thoi, viéc két hop GIS
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v6i cac thudt toan hoc may va phat hién trung 1ap
gitp loai bo céc sai sot dir li€u va cai thién do tin
cdy trong viéc dinh vi céc tram xdng dau [6 - 8].

Két qua nghién ctru khong chi cung cp mot
cong cu hiéu qua hd trg cac nha quan 1y trong
viéc quy hoach d6 thi va thyc hién cac chinh sach
kiém soat phat thai, ma con tao ra co s¢ dit licu
khoa hoc phuc vu cho viéc kiém ké khi thai va
danh gia tac dong cua cac tram xang ddi voi stic
khoée nguoi lao dong va cong déng. Bén canh do,
viéc cong khai thong tin chi tiét vé phan bo
khong gian cua cac tram xdng s€ gop phan nang
cao nhan thire cong ddng vé bao vé mdi truong.
Phuong phap tiép can nay khong chi c6 y nghia
thuc tién doi voi Ha Noi ma con ¢ thé mo rong
ap dung cho cac d6 thi khac, noi ma van dé
ONKK va quan ly nang lugng dang 1a thach thirc
cAp bach, hudng t6i phat trién d6 thi xanh, thong
minh, bén virng va hoan thanh dugc muc tiéu
phat thai rong bang khong (net-zero emissions)
vao nam 2050 nhu Chinh pha dd cam két.
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Hinh 1. Vi tri va ranh giGi hanh chinh dia ban Thanh phé Ha Noi.
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2. Pia diém nghién ciru va phuwong phap
nghién ciru

2.1. Pia diém nghién ciru

Thanh phd Ha Noi, tha d6 cta Viét Nam,
nam & phia Tay Bic cua ving dong bang chau
tho song Hong, voi dia hinh da dang bao gom
ving dong bang trung tim va khu vuc ddi nai &
phia Bic va phia Tay thanh phd [9]. Véi tong
dién tich 3.359,84 km? va dan sb trung binh nam
2023 dat 8,587 tri€u nguoi, mat d§ dan sb dat
2.555,8 nguoi/km? [9]. Pang cht y, dan cu phan
bd khong déng déu, v6i mat do trung binh tai 12
quén ndi thanh Ién toi 18.904,7 ngudi/km?, cho
théy muc do tap trung dan s6 cao va tbe do do thi
hoa phat trién nhanh chong [9]. Nhom tac gia ghi
nhén céc thay ddi vé co cau don vi hanh chinh
cia Ha Noi theo Nghi quyét 1656/NQ-
UBTVQHI5 sip xép cac don vi hanh chinh cp
x4 ctia Thanh phd Ha N6i nam 2025 do Uy ban
Thudng vu Qudc hoi ban hanh trong thoi gian
gan ddy, tuy nhién dé dam bao tinh nhit quan véi
ngudn dit liéu thu thap duoc tai thoi diém nghién
ctru (Quy 11T nam 2024), nghién ctru van sir dung
mo hinh 30 don vi nay.

Nam 2023, GRDP cta Ha N¢i tang 6,27%,
trong khi tong thu ngan sach nha nudc vuot
13,5% so voi du toan va tang 20% so voi ndm
truge. Thanh phd thu hat hon 3,1 ty USD vén
FDI va don gﬁn 5,1 triéu luot khach du lich, tang
93,2% so v6i nam 2022. Tong mirc ban 1¢ hang

héa va dich vu tang 9,9%, chi ) gia tiéu dung
(CPI) duoc kiém soat, voi mirc ting binh quan
2,04%. San xuat néng nghiép duy tri 6n dinh,
dam bao ngudn cung thuc pham, trong khi cac
linh vuc van hoda, gido duc va y té duoc cha
trong. Tuy nhién, Ha Noi van d6i mat voi nhiing
thach thie nhu tde do tang trudng cong nghiép
cham, kim ngach Xuat ‘nhap khau giam va ty 1¢
gidi ngan von dau tu thap, anh huong dén sy phat
trlen bén vimg cua thanh phé [9]. Véi su phat
trién kinh té - x4 hoi ning dong nhung ciing day
thach thirc, Ha Noi dang tré thanh mgt tm diém
v6i nhiéu vin dé moi truong can giai quyét, dic
biét 1a danh gia tic dong ctia phat thai tir hé thong
tram xang dau trong bdi canh d6 thi hoa nhanh
chong, mat d6 dan sb va nhu cau sir dung phuong
tién cao.

2.2. Phuong phap nghién ciru

Quy trinh thyc hién nghién cuu duogc tién
hanh bao gém nam budc chinh nhu di dugc md
ta trong Hinh 2. Ngoai ra, dé dat duge muc tiéu
nghién ctru, mot hé théng thu thap dit liéu theo
kién trac module thiét ké va trién khai, bao gdm
c4c thanh phan chtc ning chinh: i) Thu thap dit
liéu tr Google Places API; ii) Thu thap dir liéu
tir OSM; iii) Hop nhét va 1am sach dir lidu; va
iv) Xuat dir liéu theo dinh dang chuan GIS. Cau
tric ndy cho phép mé rong thém cac ngudn dir
lidu trong twong lai ma khong anh hudng dén cau
tric tong thé ctia hé thong.

Burdre 5: Banh
gid va phan
Burirc 4: Xay tich
‘ Burére 3: dljrng bin ﬁ-ﬁ Phdn tich cac
Chusn hod dir 'Y dung va, dir liéu thu
Burére 2: Téng lidu tinh chinh ban thip dugre, tir
herp, 1am sach . ) dd cde tram dé dua ra cic
Burére L: Thu dir ligu C'?*:{nl_"_m €o xingphihop  danhgid,
thap dir ligw . . 50 U ligu Bhu voi muyc tiguy 5
4P _ FF” Sir dyng céc thap durgc nghié: oy nhan dinh
TI:"" tl_'ua_p- dir thudt todn phis hop véi
lieu tir Google bing ngén véu cau dau
Place AP, ngir lip trinh vio clia phan
Open?treetm Python dé xir mém GIS
ap thong qua Iy eliF liéu
ngon ngir lap
trink Pythan

Hinh 2. So d cac bude thuc hién.
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2.2.1. Phuong phdp thu thdp dir liéu tu
Google Places API

Nghién ciru nay ap dung ky thuét truy van
theo tham sé khong gian dé thu thap dir liéu tir
Google Places API. Thuét toan duogc trién khai
st dung phuong phap tim kiém theo khu vuc dia
Iy (geocentric search) véi cac tham sé chinh:
Toa d0 trung tdm ctia Ha No§i (21.0278°N,
105.8342°E) lam diém tham chiéu; Ban kinh tim
kiém 50 km nham dam bao bao phu toan bo dia
ban thanh phé Ha No6i; B0 loc loai hinh co s¢&
"gas_station" dé thu thap thong tin chi riéng cac
tram xang dau trén dia ban nghién ciru; Thuat
toan dd dugc téi wu dé xu 1y phan trang
(pagination) théng qua viéc trién khai co ché lap
lién tyc (continuous iteration) véi tham s
"next_page_token", dam bao thu thap day du cac
két qua vuot qua gidi han méc dinh cua APL bé
dam bao tinh hiéu qua va tudn thi han ché toc do
cua APIL, ky thudt nghi dinh thoi (time-delay
mechanism) duoc 4p dung gitra cac lan truy van
lién tiép.

2.2.2. Phuong phap thu thdp dir liéu tw
OpenStreetMap

Nghién ctu gid¢i han viéc st dung OSM
trong viéc truy xuat toa do tram xing qua API.
Toan bd nén ban d6 ding dé truc quan hoéa déu
dugc ldy tir ngudn dit lidu chinh thong va nhom
tac gid bién tap, dam bao tinh phép ly va tuén thu
quy dinh vé chu quyén lanh thé Viét Nam. Dé
truy xuat di liéu tr OSM, nghién ctru sir dung
phuong phap truy van Overpass API thong qua
thu vién overpy. Thuat toan duoc xay dung trén
co s& ngdn ngit truy van Overpass QL, véi chién
luge tim kiém da cdu trac (multi-structure
search) nham thu thap dong thoi cac dbi tuong
khong gian dang diém (node), dudng (way) va
quan hé (relation) c6 thudc tinh "amenity=fuel"
trong hé théng OSM.

Pham vi khong gian dugc xac dinh bdi
bounding box (20.9°N, 105.6°E, 21.2°N
106.0°E), dugc tinh toan dya trén ranh gioi hanh
chinh mo rong cua thanh phd Ha Noi. Viéc ap
dung toan tir "out center" dé chuyén dbi cac doi
tuong khong gian phirc tap (way, relation) thanh
diém trung tim, dam béo tinh nhat quén giita cac

loai dbi tuong khong gian thu thdp dugc. Thuat
toan ciing bao gdm co ché xir 1y thong tin dia chi
phén tan (distributed address information) thong
qua viéc tong hop cac truong thoéng tin
"addr:housenumber™ va "addr:street” khi
truong "addr:full" khong ton tai.

2.2.3. Tong hop va lam sach dir liéu

Qua trinh nay dugc ap dung dé t6 chuec, sap
xép va dua dir lidu vé mot cdu trac thong nhat
phuc vu cho qua trinh quan ly va phan tich s6
liéu sau nay. Giai doan nay bao gorn vige xtr ly
dir liéu trung lap, dién gia tr con thiéu va chuyén
d6i dinh dang dit liéu néu can thiét.

Sau khi thu thap dit liéu tir cac ngudn khac
nhau, thuat toan hop nhit va xu 1y dit lidu duoc
ap dung dé loai bo cac két qua trung 1ap. Thuat
todn nay dua trén k¥ thuat lam tron toa do dia ly
(coordinate rounding) va xac dinh duy nhat
(unique identification) thong qua khoa toa d9o.
Cu thé: Céc toa do dia ly (vi d9, kinh d9) duoc
lam tron dén 5 chir s6 thap phan, tvong duong
v6i d6 chinh xac khoang 1,11 m tai vi d cua Ha
No6i; Mdi cap toa do duoc chuyén ddi thanh
chudi duy nhat theo dinh dang "lat,Ing"; Ap dung
cAu tric dir liéu tap hop (set) dé theo ddi cac toa
d6 da xuat hién, phuong phap nay dam bao loai
b6 hidu qua cac ban ghi tring 13p giita hai ngudn
dir liéu, ddng thoi duy tri d6 chinh xac khong
gian cua dir lidu gbc.

2.2.4. Chudn héa di liéu

Pé dam bao tinh tuwong thich v6i cac hé
thong GIS, dit liéu duoc luu vao tép tin dinh
dang CSV voi cac trudng thong tin dugce chuén
hoa. Quy trinh nay bao gom: dinh nghia cAu trac
dir liéu théng nhat véi cac trudng: tén (name),
dia chi (address), vi d9 (lat), kinh d6 (Ing) va moé
ta (description); Ap dung ma hoa UTF-8 dé dam
bao kha ning hién thi chinh xac cac ky tu tiéng
Viét; Xuat dit liéu theo dinh dang CSV (Comma-
Separated Values), dam bao tinh tuong thich cao
voi phﬁn mém QGIS; Tép tin chua dir liéu dugc
thiét 1ap & dinh dang CSV véi cAu trac don gian
cho phép tng dung linh hoat, dir liéu duoc truy
cap va xir 1y béi nhiéu hé théng khac nhau ma
khong can chuyén doi phirc tap.
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Nghién ctru nay duoc trién khai bang ngén
ngtr 14p trinh Python, véi céc thu vién chuyén
dung cho xt 1y dir li€u dia khong gian va APL:
Requests: Thu vién nay dugc st dung dé thuc
hién cac yéu cau HTTP dén Google Places API,
v6i cac tinh ning xir 1y tham s URL va phan
tich ca phap JSON; Overpy: Mot thu vién
Python chuyén dung cho Overpass API cua
OSM, cung cap giao dién 1ap trinh dé thuc hién
cac truy van phirc tap va xur 1y két qua tra vé;
Geopy: Thu vién dia ly Python, dugc sir dung dé
hd tro cac thao tac dia Iy nhu xac dinh vi tri va
tinh toan khoang cach; CSV: Module tiéu chuin
clia Python dé xir 1y cac tép gia tri phan cach
bang dau phay, dam bao xuét dit liéu chinh xéac
theo dinh dang yéu cu. Viéc st dung cac thu
vién nay dam bao hiéu suit cao va do tin cdy
trong qua trinh thu thap va xu ly dit liéu.

Ngoai ra, hé thong dugc thiét ké vai giao
dién dong 1é€nh twong tac, cho phép nguoi dung:
Nhap API key cua Google Places; Theo doi qua
trinh thu thap dit liéu thong qua cac thdng bao
tién trinh; Nhéan thong bao két qua va thong ké
vé dit liéu thu thap dugc. Thiét ké nay dam bao
tinh linh hoat va kha nang tich hop vao cac quy
trinh tu dong hoa 16n hon, dong thoi cung cap
trai nghiém ngudi dung truc quan thong qua cac
thong bao tién trinh chi tiét.

2.2.5. Xay dung ban d6 khu viee nghién cieu

Dir liéu dia khong gian vé tram xang dau tai
Ha Noi sau khi duoc thu thap, xt Iy va chuén hoa
theo cac phuong phap dugc mo ta o trén, dugc
tiép tuc ung dung trong viéc xdy dung ban dd
phan bd khong gian théng qua phan mém QGIS
(Quantum GIS). QGIS la mot phan mém mi
nguon mo manh mé danh cho hé thdng thong tin
dia 1y (GIS), cung cip cac cong cu da dang dé
thu thap, xt ly, phan tich va tryc quan hoa dit
liéu khong gian. Puoc phat trién theo mo hinh
cong déng, QGIS hd trg nhiéu dinh dang dir ligu
khong gian va cac dich vu ban dd truc tuyén.
Nho tinh linh hoat va kha nang tuong thich cao,
phan mém nay da tré thanh moét cong cu quan
trong trong nghién ctru khoa hoc, quy hoach do
thi, quan ly tai nguyén thién nhién va giam sat
moi truong.

Trong nghién ctru, dir liéu tur tép tin CSV
"gas_stations_hanoi.csv" dugc nhap vao QGIS
bang phuong phap nhép dit liéu dinh dang phan
cach, dinh dang CSV, st dung ma hoa UTF-8 dé
xay dung l6p thong tin vi tri va cac dir liu lién
quan ciia cc tram xang dau trén dia ban thanh
phé Ha Noi. Sau khi dit liéu da dugc nhap vao
QGIS, lop dir liéu ranh gidi hanh chinh dugc
thém vao nham gitp nguoi ding c6 thé xac dinh
dugc sy phan b cua cac tram xang dau, dong
thoi lop dir liéu nay duoc st dung trong qué trinh
loc va danh gia chat luong dir 1i€u thu thap dugc
tor Google Place API va OSM. Trong qua trinh
nhap, cac truong "lat" va "Ing" dugc xac dinh la
cac truong chira toa d¢ dia ly, tuong tng véi cac
truc Y va X. Tiép theo, qua trinh xay dung giao
dién ban db va diéu chinh cac yéu t6 d6 hoa duoc
su dung nham truc quan héa dit liéu. Qua trinh
nay bao gdm viéc lya chon bang mau, diéu chinh
kich thudc va xac dinh nhén, biéu twong phi hop,
dam béo tinh nhat quan va téi vu héa kha niang
truyén tai thong tin theo muc tiéu nghién ctu.

3. Két qua nghién ciru va thio luin

3.1. Xdy dung ban d6 phdn bo tram xdng trén dia
ban Thanh pho Ha Ngi

Thoéng qua viéc tich hop va xu ly dir liu tu
Google Places API va OSM, nghién ctru da xay
dung dugc mot bd dir liéu khong gian toan dién
vé hé thdng tram xing trén dia ban thanh phd Ha
Noi tinh dén quy III nam 2024. Két qua thong ké
cho théy, toan thanh phé c6 tong cong 382 tram
xang dang hoat dong. Qua trinh hop nhét dit liéu
tr Google Places API (n=393) va OSM (n=154)
da xac dinh va loai bo 70 ban ghi trung lap. Viéc
loai bo cac ban ghi trung 13p trong qua trinh lam
sach duogc thuc hién b?mg cach lam tron toa do
dén 5 chix sb thap phan, tao thanh b dir li¢u cudi
cing gom 382 dia diém. Véi téng dién tich
3.359,85 km? va dén sb trung binh 8.587.100
ngudi, mat dd phan bd trung binh trén toan thanh
phd 1a 0,1137 tram/km? va 0,0445 tram/1.000
nguoi, chi tiét vé sy phén bé cac tram dugc thé
hién trong Hinh 3. Xét vé s0 luong, Chuong My
¢6 sb tram cung cdp xang dau nhiéu nhit thanh
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phd (28 tram), tiép theo 1a Séc Son va Pong Anh
(cung 24 tram). Nhitng khu vuc nay c6 dién tich
16n (1an lugt 237,48 kn2, 305,51 km? va 185,68
km?) va dan sé dang ké (355.600, 366.100 va
415.600 nguoi). Két qua cho thay c6 mbi lién hé
gita quy mo dia 1y - dan s6 va phan b6 s6 lugng
tram xang trén dia ban d6. Tuy nhién, cac chi s6
trung binh nay, mic du cung cip mot cai nhin
téng quan, lai che khuét sy khac biét va tinh
khong dong nhat rat 16n trong viéc phan b co so
ha tang nhién liéu khi phan tich chi tiét & cap do
x@/phuong, noi cac yéu t6 vé mat do dan cu va
nhu cau st dung nhién liéu, diéu kién kinh té -
xa hoi va quy hoach do thi c6 anh huong 1o rét
hon.

Cu thé, két qua phan tich & cip do hanh chinh
nho hon cho thdy su phan hoa sau sic vé sb

Chit gidl ‘ F‘("'j
| 56 hurg tram xhng 2 \ C
¥l oan vl: trom b-Jl l'(,_ Ny l\t
» ] g, f p 3!
l -; lg- \-\\‘
s et o f‘r,» {
0 ) 2
M iy
: : 25 0 24 50 km :'I
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1840
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luwgng cac tram xang dau (Hinh 3). Vé sb lugng,
cac khu vyc ngoai thanh c6 dién tich 16n chiém
vu thé, din ddu la Chuong My (28 tram), tiép
theo 1a Soc Son va Pong Anh (cung 24 tram).
Xét vé mat do, khu vuc Cau Gidy ghi nhan gia
tri cao nhat v4i 0,88 tram/km>, gip gan 8 1an mirc
trung binh toan thanh phd. Nguogc lai, cac khu
vuc ngoai thanh nhu Ba Vi (0,05 tram/km?), Ung
Hoa (0,06 tramvkm?) va My Birc (0,05 tram/km?)
c6 ty 18 thap nhét, phan 4nh dic diém dién tich
rong (1an luot 421,8 km?, 188,24 km? va 226,31
km?) véi dac diém 12 mat d6 dan cu va hoat dong
giao thong it hon. Sy chénh léch nay budc dau
cho thy vai tro ctia yéu té dia Iy va murc do phat
trién kinh té - x4 hoi trong viéc dinh hinh phan
b tram xang dau.

108 X 04 e 1904

1078

Chu giai
Cily wing
“ 29 0 25 Skm e .‘?’ L

Hinh 3. Phan bd céc tram xang trén dia ban Thanh phé Ha No6i
(Nguon dir liéu: Google Places API, OpenStreetMap).

3.2. Phdn tich méi twong quan giita phdn bo
tram xang voi dién tich va ddn so

Dé 1am 16 cac yéu to anh hudng dén sy phan
b6 nay, nghién ctru d tién hanh phan tich twong
quan Pearson giita s6 lugng tram xing véi hai
bién s6 chinh 1a dién tich va dan sé ctia 30 khu
vuc (theo ranh giéi quan/huyén cii). Két qua

phan tich dinh luong cho thdy mot mbi twong
quan dwong giita dién tich va s luong tram
xang, v6i hé sb tuong quan (r)=0,75. Mbi quan
hé tuyén tinh nay (Hinh 4) khing dinh riang quy
md dia 1y 1a mot yéu td chi phdi dén s6 luong cac
tram xang dau. Cac khu vuc ngoai thanh c6 dién
tich cang 16n, thuong di kém voi mang luédi giao
thong lién ving va cac truc quc 19, c6 xu hudng
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dugc phan bd nhiéu tram xang hon dé phuc vu
nhu cdu van tai va luu thong. Nguoc lai, mbi
tuong quan giira dan s va so luong tram xing
chi & murc yéu, v6i hé sb twong quan (r)=0,36. Hé

&

s6 nay chi ra rang quy mé dan sb khong phai 1a yéu
to du bao dang tin cay cho so luong tram xang tai
khu vue do.
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Hinh 4. Biéu d6 tuong quan gitra (a) Dién tich,
(b) Dan s6 va (c) Sb lwong tram xing tai cac khu vie ciia Ha Noi nam 2023 (Ngudn dir liéu: tong hop tir Nién
giam Théng ké 2023, Google Places API va OpenStreetMap).
(Luu ¥ ndi dung trong anh dung Quéan/Huyén)

Hinh 4 thé hién mbi twong quan vé sb luong
tram xang va dan s6 trén dja ban quan/huyén do.
Két qua cho th?iy khu vuc Son Tay dat ty 1¢ tram
xang trén 1.000 ngudi cao nhat (0,09), mic du
dan s6 trung binh chi & mirc 158.400 nguoi. Piéu
nay c6 thé lién quan dén vi tri dia 1y déc thu cua

Son Tay, nam xa trung tdm Ha Noi, doi hoi co
s6 ha t?mg nhién liéu du dé phuc vu cac hoat dong
van tai va giao thong lién viung. Trong khi do,
cac khu vuc trung tim nhu Hoan Kiém (0,0142
tram/1.000 nguoi) va Thanh Xuan (0,0135
tram/1.000 ngudi) c6 ty 1 thip hon dang ké, cho



204 N.V.Thanhetal./VNU Journal of Science: Earth and Environmental Sciences, Vol. 41, No. 2S (2025) 196-205

thiy su tap trung dan cu déng duc (lan luot
141.100 va 295.500 nguoi) khong ty 1€ voi 5O
lugng tram xang. Didu nay dat ra cau hoi vé hiéu
qua phan bd co sé ha ting nhién liéu tai cac khu
vuc d6 thi trung tim, noi nhu ciu giao thong ca
nhan va cong cong déu & mic cao.

Céc két qua dinh lugng trén khong chi cung
cAp mot bo dir liéu cap nhat ma dua ra van dé
trong coéng tic quy hoach co s& ha tang ning
lwong cua Ha Noi. Thtr nhét, viée quy hoach hién
tai cho thay su vu tién rd rét cho mang ludi giao
thong hon 12 mat d6 dan cu. Mdi twong quan véi
dién tich (r=0,75) chung t6 cac tram xang dugc
xem nhu mot phan cua ha tang giao thong, duoc
b tri doc cac truc duong chinh dé dam bao tinh
két ndi va phuc vu cac dong phuong tién lién
tinh, thay vi chi phuc vu nhu ciu néi tai ciia cong
ddng dan cu. Thi hai, két qua da dinh luong hoa
mot van dé tai viing 15i d6 thi. Mdi twong quan
yéu véi dan sd (r=0,36) 1am ndi bat su "bat can
xung": cac quan cé mat do dan s6 cao nhat (nhu
Péng Pa, Thanh Xuan) lai ¢ ty 1¢ tram xing
trén dau nguoi thuoc nhom thip nhét. Thyc trang
nay co the dugc 1y giai boi chinh sach han ché
phat tr1en cac cong trinh c6 nguy co 0 nhlem
chay nd trong khu vic trung tam, ciing véi yéu
t6 v& quy dat han hep.

Viéc xay dung ban d6 phan b cac tram xing
dau tai thanh ph6 Ha Noi bang cach tich hop GIS
véi dir li€u tr Google Places API va OSM da
mang lai nhidu két qua quan trong, gop phan
nang cao hiéu qua quan 1y do thi va nghién ctru
mdi trudng: i) Cung cip co s dir lidu chi tiét va
cap nhat: Bo dir liéu thu thap va xur ly trong
nghién ctru ndy gitp cung cdp thong tin khong
gian chinh xac vé vi tri, quy md va mat do phan
b ctia cac tram xdng dau trén dia ban thanh phd
Ha Noi. Pay 1a nguon dir liéu quan trong gitp
cac nha nghién ctru va cac bén lién quan co cai
nhin tong quan vé sy phan bd ciia cac co so cung
cép nhién liéu, dong thoi xac dinh cac khu vuc
c6 mat do tram xang cao hoic thap dé hd trg quy
hoach va phat trién co s¢ ha tang d6 thi bén ving;
ii) HO tro quan 1y moi truong va kiém soat phat
thai: Ban d6 phan b cac tram xing dau déng vai
tro quan trong trong viéc xac dinh cac khu vuc
¢6 nguy co phat thai cao, dac biét 1a phat thai cac

hop chat VOCs va cac chat ONKK khac. Cac co
quan quan Iy méi truong c6 thé st dung dir lidu
nay dé theo ddi, danh gia tac dong clia tram xing
d6i voi chit luwong khong khi, tir d6 d& xudt cac
bién phap kiém soat va quy hoach hop ly nhﬁm
giam thiéu 6 nhidm; iii) HO trg quy hoach va tdi
uu hoa phan bd tram xang: Két qua nghién ctru
cung cip mot cong cu hd tro ra quyét dinh cho
cac nha quy hoach do thi trong viéc danh gia sy
phan bd ciia cac tram xing dau so véi cac yéu tb
khac nhu khu déan cu, hé théng giao thong va cac
khu vygc nhay cam vé méi truong. Viéc st dung
GIS gitip truc quan hoa su phan b khong gian
cua cac tram xang, xac dinh cac khu vuyc chua
dugc phuc vu déy du hodc c6 mat d tram xang
qua cao, tir 6 dé xudt cac chinh sach diéu chinh
hop 1y; va iv) Tich hgp va mo rong dir liéu phuc
vu nghién ctru lién nganh: Dir liéu thu thap dugc
tir nghién ciru nay c6 thé tich hop vao cac nghién
ctru lién quan dén quy hoach giao thong, danh
gia tac dong moi truong va mod hinh hoa nhu cau
ning luong do thi. Ngoai ra, phuong phap tiép
can dya trén Google Places API va OSM c6 thé
dugc mé rong dé ap dung cho cac do thi khac,
g6p phan xay dung mét co sé dir liéu mé va c6
kha nang cap nhat lién tuc vé hé thong cung cap
nhién liéu tai cac thanh phd.

4. Két luan

Nghién ctru nay d cung cip mdt cai nhin
toan dién vé su phan bd tram xang dau tai Ha
Noi, dua trén bo di li€u thu thap tr Google
Places API va OSM, két hop véi cac cong cu GIS
va lap trinh Python. Véi tong cong 382 tram
xang phan bd trén dién tich 3.359,85 km2 va dan
s6 8.587.100 nguoi, Ha Noi dat ty 1é trung binh
0,11 tram/km? va 0,05 tram/1.000 nguoi. Tuy
nhién, phan tich tai 30 khu vuc khéac nhau trén
dia ban thanh phé da chi ra sy khong dong déu
13 rét trong phan bd nay, phan anh nhiing khac
biét vé mirc do do thi hoa, dic diém dia 1y va nhu
cau sir dung nhién lidu giita cac ving.

Maic du dat duoc nhitng Kkét qua quan trong,
nghién ctru van con mot s6 han ché. Tha nhat, dix
lidu tir Google Places API va OSM c6 thé c6 do
tré trong cAp nhat va khong phai lic nao ciing
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chinh x4c hoan toan; do do, viéc kiém chung
thuc dia 1a can thiét dé danh gia do tin cdy cua
bd dir liéu. Thir hai, nghién ctru chua phan loai
cac tram xang theo quy mo, san lugng hay
thuong hiéu, von 1a cac yéu t6 c6 thé anh huong
dén murc d¢ phat thai. Pong thoi, huéng nghién
clru tiép theo c6 thé tap trung vao viéc lam giau
bo dit liéu nay bang cach tich hgp thém thong tin
vé luu lugng giao thong, loai hinh sir dung dat.
Ngoai ra, viéc ap dung cac mo hinh théng ké
khong gian nhu hdi quy hay phan cum co thé
gitip xac dinh sau hon cac yéu t6 anh huong dén
sy phan b tram xing va cac "diém nong" phat
thai tiém tang.

T6m lai, nghién ciru nay khong chi cung cap
co s& dir liéu gia tri cho cong tdc quy hoach do
thi ma con dat nén tang cho cac nghién ctru tiép
theo vé kiém ké khi thai, mo hinh héa lan truyén
chat 6 nhiém, danh gia cac tac ddng moi truong
va hiéu qua kinh té ciia mang lu6i tram xang, gop
phan vao su phat trién bén viing cta thu d6 Viét
Nam trong bdi canh d6 thi hoa ngiy cang gia
tang. Pay cling 1a dinh huéng quy hoach d6 thi
dé Viét Nam hoan thanh muyc tiéu phat thai rong
bang khong (net-zero emissions) vao nam 2050
nhu Chinh phii d& cam két.
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