BO TAINGUYEN VA MOI TRUONG
TRUONG PAI HQC TAI NGUYEN VA MOI TRUONG HA NOI

BAO CAO TONG HQP

PE TAI KHOA HQC VA CONG NGHE
CAP CO SO HO TROQ KINH PHIi NAM 2024

NGHIEN CUU XAY DUNG BAN PO O NHIEM KHONG KHi VA
TIENG ON GIAO THONG KHU VUC NUT GIAO KHAC MUC
THAI HA - LANG HA - HUYNH THUC KHANG

MA SO: 13.01.24.K.08

T6 chire chii tri: Truong Pai hoc Tai nguyén va Moéi truong Ha Noi
Chii nhiém @@ tai: ThS. Luong Thanh Tam

Ha Ngi - 2024




BO TAINGUYEN VA MOI TRUONG
TRUONG PAI HQOC TAI NGUYEN VA MOI TRUONG HA NOI

BAO CAO TONG HQP

PE TAI KHOA HQC VA CONG NGHE
CAP CO SO HO TRQ KINH PHI NAM 2024

NGHIEN CUU XAY DUNG BAN PO O NHIEM KHONG KHI VA
TIENG ON GIAO THONG KHU VU'C NUT GIAO KHAC MUC
THAI HA - LANG HA - HUYNH THUC KHANG

MA SO: 13.01.24.K.08

CHU NHIEM PE TAI ‘ TRUONG bAIHQC
S TAINGUYEN VA MOI TRUONG HA NOI
(ky, ghi r6 ho tén) KT. HIEU TRUONG
_=RHO HIEU TRUONG

Lwong Thanh Tam

Ha Noi - 2024




THONG TIN KET QUA NGHIEN CUU
1. Thong tin chung:

- Tén dé tai: Nghién ctu xdy dung ban d6 6 nhiém khéng khi va tiéng
on giao thong khu vuc nuat giao khiac mirc Thai Ha - Lang Ha - Huynh
Thuc Khang.

- M s0: 13.01.24.K.08

- Chii nhiém d& tai: ThS. Luong Thanh Tam

- To chirc chi tri: Truong Pai hoc Tai nguyén va Moéi trudng Ha Noi

- Thoi gian thuc hién: tir thang 1/2024 dén thang 11/2024
2. Muc tiéu:

- Khao sat 6 nhiém khong khi va danh gia mirc d6 6 nhiém tiéng 6n sinh ra
do hoat dong giao thong tai nit giao khac mirc Thai Ha - Lang Ha - Huynh
Thuc Khéng

- X4y dung dugc ban do 6 nhiém khong khi va tiéng 6n cta khu vuc nghién
ciru

- Pé xuét duoc mot sb giai phap dé giam muac do 6 nhiém khong khi va
tiéng 6n trong khu vuc nghién ctru nham nang cao chat lugng méi trudng khong
khi
3. Tinh mdi va sang tao:

Nghién ctru nay xay dung ban do 6 nhiém khong khi va tiéng on tir hoat
dong giao thong, trong dé ban dd tiéng dn van con it duoc thue hién tai Viét
Nam du dang thu hut sy quan tam cua cac nha khoa hoc va nha quan ly trong
nude va quoc té. Pac biét, nghién ctru sir dung phan mém ma ngudén md QGIS
dé tao ra cac hinh anh tryc quan vé muc do 6 nhiém khong khi va tiéng on tai
mot nut giao thong tiéu biéu, c6 luu luong phuong tién tham gia giao thong cao
& thanh phé Ha Noi.

4. Két qua nghién ciru:

- Pa xay dung duoc mot co so dit liéu vé dia hinh, chat lwong khong khi
xung quanh va muc d6 tiéng on tai nut giao Thai Ha - Lang Ha. Co s¢ dir liéu
nay cung cap thong tin chi tiét, hd trg cho cac phan tich va danh gia tiép theo.

- D4 tién hanh danh gia hién trang tham gia giao thong va phan tich dic

diém dong xe tai cac nit giao thong trong khu vuc. Két qua cho thidy muc do



lwu théng cao voi nhiu loai phuong tién, gdy anh huong 10n dén chét luong
khong khi va mirc d6 tiéng on.

- Pi x4y dung duoc ban do 6 nhidm khong khi va tiéng dn do hoat dong
giao thong tai cac nut giao thong sir dung phan mém ma ngudn mé QGIS. Ban
d6 cung cap hinh anh truc quan, gitip hiéu rd muc d6 tac dong cua giao thong
d6i voi méi truong khu vuc.

- D3 dua ra cac dé xuat cu thé nham giam thiéu 6 nhiém khong khi va tiéng
on trong tuong lai, bao gom viéc diéu chinh ludng giao thong, ting cudng cac
bién phap giam thiéu 6 nhidém tai ngudn va ap dung cac giai phap cong nghé
hién dai.

5. San pham:

01 bao cao tong hop, 01 bao céo tom tit, 01 cong bd khoa hoc trén tap chi
chuyén nganh trong nuéc hoic tap chi qubc té hodc trén Hoi thao khoa hoc
quéc té phu hop véi linh vuc nghién ctru ciia dé tai.

6. Phuwong thirc chuyén giao, dia chi ing dung, tac dong va loi ich mang lai
ciia két qua nghién ciru:

Giang day mon Ky thuat xtr Iy khi thai, Tin hoc ting dung tai Truong Pai
hoc Tai nguyén va Méi truong Ha Noi.



INFORMATION ON RESEARCH RESULTS
1. General information:

- Project title: Research on developing air pollution and traffic noise
maps at the Thai Ha - Lang Ha - Huynh Thuc Khang intersection area.

- Code number: 13.01.24.K.08

- Coordinator: MSc. Luong Thanh Tam

- Implementing institution: Ha Noi University of Natural Resources and
Environment

- Duration: From January 2024 to November 2024
2. Objective(s):

- Study air pollution and assess the level of noise pollution caused by traffic
activities at the Thai Ha - Lang Ha - Huynh Thuc Khang intersection.

- Create air and noise pollution maps of the study area.

- Propose several solutions to reduce air and noise pollution in the study
area to improve air quality.

3. Creativeness and innovativeness:

This research focuses on building maps of air pollution and noise caused
by traffic activities, while noise mapping still needs to be more developed in
Vietnam, despite growing interest from both domestic and international
scientists and policymakers. The study uses the open-source software QGIS to
visually represent air and noise pollution levels at a major traffic intersection
with high vehicle flow in Hanoi.

4. Research results:

- A comprehensive database on topography, surrounding air quality, and
noise levels at the Thai Ha - Lang Ha intersection was developed, providing
detailed information to support further analysis and evaluation.

- An assessment of current traffic conditions and the analysis of vehicle
flow characteristics at intersections in the area was conducted. The results
indicate a high traffic flow, with multiple vehicle types contributing
significantly to air and noise pollution.



- Air pollution and noise maps for traffic activities at intersections were
developed using open-source software QGIS. These maps provide visual
insights into the extent of the impact of traffic on the local environment.

- Specific proposals to reduce air and noise pollution in the future were
made, including traffic flow adjustments, enhancing pollution control measures
at the source, and applying modern technological solutions.

5. Products: a full report, a summary report and a scientific publication in a
domestic or international peer reviewed journal or presented at a relevant
international scientific conference.

6. Transfer alternatives, application institutions, impacts and benefits of
research results: The results will be applied in lectures on Air Pollution
Control Engineering and Applied Informatics at Hanoi University of Natural
Resources and Environment.
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MO PAU

Trong bao cao cong bd két qua thuc hién Bo chi sb danh gia bao vé moi
truong cta 63 tinh/thanh phd nam 2021 do B6 Tai nguyén va Mdi truong cong
bd, Ha Noi 1a mot trong nam dia phuong co6 chi s6 danh gia muc do hai long
ciia ngudi dan vé chit luong méi truong séng thap nhit. Mot trong nhiing
nguyén nhan 16n din dén su khong hai 1ong nay 1a tinh trang 6 nhiém khong
khi va tiéng on.

O nhiém khong khi xay ra khi c6 sy xuét hién hozc bién doi dang ké trong
thanh phan ctia khong khi, lam thay doi cac dic tinh 1y, hoa von co ciia khong
khi va vi pham céc tiéu chuan ma phép luat quy dinh, tir d6 gdy anh hudng truc
tiép dén strc khoe con nguoi. Tiéng 6n dugc dinh nghia 14 tp hop cac 4m thanh
vl cuong do va tan s6 khac nhau, srflp Xép 160n x0n, gay kho chiu cho nguoi
nghe va anh hudng tiéu cuc dén qua trinh lam viéc, sinh hoat va nghi ngoi.

Theo To chie Y té Thé gigi (WHO), tiéng on 1a nguyén nhan giy hai dén
strc khoe dimg thir hai sau 6 nhiém khong khi do bui. Tai cac d6 thi 16n, 6 nhiém
khong khi va tiéng on chu yéu phét sinh tir cac hoat dong giao thong, cong
nghiép va thuong mai, dac bi¢t 1a & nhirng khu vuc c6 mat d giao thong cao.
Céc tac dong tiéu cuc cua 6 nhiém tiéng On di dugc ching minh 13 anh hudng
da dang dén strc khoe con ngudi, tir cic van dé tinh than nhu khoé chiu, thiéu
ngu, dén cac van dé thé chat nghiém trong nhu ting huyét ap, giam thinh luc
va cac bénh tim mach.

Nghién ctru ctia Anomohanran (2013) cho thdy 6 nhiém tiéng 6n tir phuong
tién giao thong gy anh huong 16n nhit vao cic gid cao diém va co tac dong
tam 1y kéo dai ngay ca ngoai thoi gian d6 [12]. O cac quéc gia dang phat trién
nhu Viét Nam, nhiing tic dong ctia 6 nhiém tiéng 6n va khong khi cling nghiém
trong va pho bién nhu ¢ cac qubc gia phat trién, v6i hau qua 1au dai ddi véi stc
khoe cong dong.

Ha Noi, voi vai tro 1a trung tdm chinh tri, kinh té va xa hoi hang dau, dang
d6i mit voi tinh trang gia tang 6 nhiém khong khi va tiéng 6n, ma nguyén nhan
chinh 1a tir hoat dong giao thong. S6 luong phuong tién giao thong khong ngimg
gia tang, khién cac van dé 6 nhiém nay trd nén tram trong hon. Dé dap tng yéu

cau cap thiét cua thuc tién, nghién ctru nay duogc tién hanh nham danh gia tac



dong ctia 6 nhiém khong khi va tiéng on tir hoat dong giao thong tai nut giao
Thai Ha - Lang Ha - Huynh Thuc Khang dén khu vuc dan cu lan can.

Nghién ctru nhdm cung cip cac dir liéu quan trong va méi vé mic d6 6
nhiém khong khi va tiéng 6n tir giao thong tai mot trong nhitng khu vuc giao
thong trong diém ctia Ha Noi. Viéc ap dung cac phuong phap va cong cu hién
dai, nhu phan mém ma ngudn mé QGIS, dé xdy dung ban d6 6 nhiém s& gop
phan nang cao chat lugng phan tich va dua ra cac giai phap hitu ich. Nhing dix
liéu nay c6 ¥ nghia 10n trong viéc hd trg cac nghién ctru tiép theo vé 6 nhiém
méi truong va sire khoe cong dong.

Két qua nghién ctru khong chi phuc vu cho cong tac quan 1y méi truong do
thi ma con giup co quan quan 1y va cac nha quy hoach dé xuat cac bién phap
giam thiéu 6 nhiém khong khi va tiéng on trong twong lai. Diéu nay s& gop phan
nang cao chat lugng mai truong séng va su hai 10ng cia ngudi dan tai khu vuc

Ha Noi, cling nhu dong gop vao chién luoc phat trién bén viing cua thanh pho.



CHUONG 1. TONG QUAN VE VAN PE NGHIEN CUU
1.1. Tong quan vé hé thong giao thong tai Ha Noi
1.1.1. Phwong tién giao thong

Cung v6i toc d phat trién d6 thi, dan s6 Ha Noi hién d3 vuot mic 8,5 triéu
ngudi vao ndm 2023 [25]. Phuong tién giao thong tai Ha Noi rat da dang va sb
luong céc loai phuong tién dang gia tang nhanh chong, gay ap luc 16n 1én hé
thong ha ting. Thanh phé dang dbi mat véi hon 8 triéu phuong tién, trong dé
xe may chiém ty 18 16n nhét, véi ude tinh khoang 6,7 triéu chiéc dang luu thong,
dong vai tro 1a phuong tién chinh cta ngudi dan. S6 luong 6 to c4 nhan ting
nhanh, hién c6 khoang 1,2 tridu xe, gbp phan giy un tic giao thong va anh
huong dén moi truong. Taxi, bao gdm ca dich vu truyén théng va xe cong nghé
nhu Grab, cling tré nén phé bién, vai khoang 15.000 - 20.000 xe hoat dong. H¢
théng xe buyt cong cong tuy da dugc phat trién, nhung véi khoang 1.000 xe,
van chua dap tng di nhu cau di chuyén cia ngudi dan.

Ngoai ra, con c6 khoang 0,2 triéu xe may dién, mac du khong phé bién nhu
cac phuong tién khéac. Xe khach lién tinh cting dong gép vao mat do giao thong
v6i khoang 2.000 - 3.000 xe dang hoat dong. Trong khi d6, s6 luong xe tai va
container vao khoang 30.000 - 40.000 chiéc, giy ap luc 16n 1én cac tuyén
duong. Ngoai ra, mdi nam thanh phé Ha Noi c6 khoang 390.000 phuong tién
giao thong mai.

Hoat dong giao thong cua xe may va 6 to dong goép khoang 70% vao nguyén
nhan gy 6 nhiém khong khi tai thanh phd Ha Noi [24]. Trudc tinh trang Un tic
giao thong va 6 nhiém khong khi ngdy cang nghiém trong, chinh quyén thanh
ph6 Ha Noi da chu trong phat trién hé thong giao thong cong cong. Dy an tau
dién trén cao, khi hoan thanh, du kién s& gop phan cai thién tinh trang giao
thong va phuc vy hang triéu lugt khach mdi ngay, gitp giam tai cho cac phuong
tién ca nhan.

1.1.2. Hé thong giao thong dwdng bd

Ha Noi dong vai tro 1a mot dau méi giao thong quan trong, khong chi cia
ca nudc ma con dac biét trong khu vuc déng bﬁng Bic Bo. Hé théng duong bd
ctia thanh phd rat phong pht véi cac tuyén qudc 16 chi chdt nhu QL1, QL2,
QL3, QLS5, QL6 va cac cao tdc nhu Lang - Hoa Lac, Bic Thang Long - N1



Bai, tao thanh mang ludi giao thong hinh nan quat. Theo bao cdo vé tinh hinh
thuc hién quy dinh phap luat trong quan 1y giao thong tai Ha Noi, tong chiéu
dai hé théng giao thong hi¢n tai dat 23.420 km [18].

Cu thé, Ha Noi ¢6 11 tuyén duong vanh dai va cac truc huéng tam di qua
thanh phé. Trong sb d6, c6 7 tuyén hudéng tim bao gdm: Ha Noi - Hai Phong,
Ha Noi - Ha Long, Lang - Hoa Lac - Hoa Binh, Ha Noi - Thai Nguyén, Ha No6i
- Lang Son, Ha Nbi - Lao Cai, va Phép Van - Cau Gié, véi tong chiéu dai 1én
t6i 113,2 km. Ngoai ra, Ha Noi con ¢6 3 tuyén vanh dai cii (1, 2, 3) va 3 tuyén
vanh dai méi (3, 4 - dang xdy dung, 5 - dy kién doan qua Ha Noi dai 48 km)
dai 129,5 km va tuyén cao toc Tay Bac - QL5 dai 35 km. Hién tai, 8 trong sb
11 tuyén dudng bo cao tdc dd dugc hinh thanh, twong tmg véi tong chiéu dai
170,2 km, bao gém 7 tuyén hudng tdm. Thém vao d6, Ha Noi con ¢ 7 cau 16n
bic qua cac song nhu Hong, Pudng, Pa va Pay va c¢6 hon 10 bén xe lién tinh,
bao gdm Giap Bat, My Pinh, va Gia Lam, véi nhiéu bén xe 16n dang trong qua
trinh x4y dung nhu C6 Bi, Yén S¢ va Pong Anh. Céc tuyén dudng vanh dai
cung cac truc hudng tdm va cac tuyén phd chinh trong do thi dang duoc nang
cép va két ndi hoan thién, giup cai thién ha té‘mg k¥ thuat va tao thuan loi cho
viéc di chuyén gitta trung tam thanh phd va cac khu vuc ngoai thanh.

1.1.3. Hé thong giao thong cong cong

Hé thong xe buyt 1a trong tAm cila giao thong cong cong, voi mang ludi két
nbi rong khap tir trung tim téi cac khu vuc ngoai thanh. Dé dap Gmg nhu cau
ngay cang cao, thanh phd da mé thém cac tuyén xe buyt méi va ting cuong su
lién két gitra cac diém giao thong, tao diéu kién thuan loi cho hanh khach khi
di chuyén. Pic biét, tuyén metro Cat Linh - Ha Pong va Nhon - ga Ha Noi hién
nay 1a mot budc dot pha trong hé thong giao thong cong cong, gitip hanh khach
dé dang lya chon phuong tién két ndi giira xe buyt va metro.

Dang chu y, nam 2022, Ha No6i da thir nghiém mo hinh xe dién hai banh
nham hd trg hanh khéch tir tram BRT Vian Khé téi trung tdm thuong mai AEON
Mall Ha Dong véi muc tiéu khuyén khich sir dung phuong tién giao thong cong
cong va cac giai phap vé giao thong dién bén viing cho mot thanh phd xanh
trong tuong lai. Ngudi dung c6 thé sir dung mién phi xe dién thong qua tng

dung V-Share, giup ting tinh tién loi trong viéc tiép can cac phuong tién cong



cong [23]. Pay 1a nd luc cua thanh phé dé khuyén khich nguoi dan sir dung
phuong tién giao théng céng cong, giam ap luc giao thong va han ché 6 nhiém
khong khi va 6 nhiém tiéng 6n. Tuy nhién, bat chip nhimng cai tién nay, hé
thdng giao thong céng cong ciia Ha Noi van con nhiéu han ché va chi dap tmg
mot phan nhu cau di chuyén, cha yéu cho hoc sinh, sinh vién va nguoi 16n tudi.

Trong bdi canh 6 nhiém khong khi do phuong tién giao thong ca nhan ngay
cang tram trong, phat trién hé thong giao thong cong cong la giai phap kha thi
va hiéu qua nhat dé giam un tdc va 6 nhiém. Bén canh viéc cai thién ha tﬁng
giao thong cong cong, cac bién phap khuyén khich nguoi dan st dung xe buyt,
metro thay vi xe ca nhan s& gop phan bao vé mdi trudng, giam thiéu 6 nhiém
va dam bao su phat trién bén viing cho thanh phd Ha Noi trong twong lai.
1.1.4. H¢ thong giao thong dwong sat

Vé giao thong duong sat, Ha Noi dong vai tro 1a ddu mdi quan trong nhat
clia ca nudc, voi 5 tuyén duong sat hudng tam va 1 tuyén vanh dai phia Tay.
Hai tuyén nbi lién van qudc té bao gom Ha Noi - Lang Son (di Trung Qudc va
nbi v6i chau Au) va Ha Noi - Lao Cai (di Con Minh, Trung Qudc). Tuy nhién,
van tai duong sat Viét Nam dang gip kho khin vé kha ning canh tranh so véi
cac phuong tién giao thong khéc, do ha tang yéu kém va lac hau.

Hién tai, Ha Noi dang dau tu xay dung 2 tuyén duong sat: Tuyén 2A (Cat
Linh - Ha Pong) va Tuyén 3 (Nhon - ga Ha Noi, giai doan I). Ngoai ra, con co
3 tuyén dang trong giai doan chuan bi trién khai: Tuyén 1 (Giap Bat - Gia Lam,
giai doan I), Tuyén 2 (Nam Thing Long - Tran Hung Dao, giai doan I), va
Tuyén 5 (Nam Ho Tay - Hoa Lac - Ba Vi). Ha Noi da dé ra mot muc tiéu dﬁy
tham vong va quyét tam, v6i ké hoach hoan thanh xay dung hon 600 km duong
ray va dua vao hoat dong 15 tuyén duong sat do thi ciing 4.165 toa xe vao nam
2045 [20].

1.1.5. Pinh hwéng phat trién giao thong van tai Ha Nji

Quyét dinh s6 519/QP-TTg ctia Thu tuéng Chinh phi phé duyét Quy hoach
giao thong van tai Thu d6 Ha Noi dén ndm 2030, tim nhin dén nim 2050 véi
cac diém chinh nhu sau [17]:

- Phat trién giao thong d6 thi theo hudéng bén vimg: Dinh hudng uu tién

phat trién cac loai hinh giao thong cong cong nhu dudng sit do thi (metro), hé



théng xe buyt nhanh (BRT), va hé théng xe buyt truyén théng nham giam bét
phu thudc vao phuong tién ca nhan, giai quyét Un tic giao thong va giam thiéu
6 nhiém khong khi.

- M6 rong va cai thién ha tang giao thong: Phat trién dong bo cac tuyén
duong bd bao gdm duong cao tée, duong vanh dai, va cac tuyén qudc 16 két
ndi véi cac tinh 1an can. Quy hoach tap trung vao viéc hoan thi€n céc tuyén
duong vanh dai 4, 5 va cai tao cac tuyén huéng tam nhu QL1, QL6, QL21.

- Xay dung hé thong giao thong thong minh: Ung dung cong nghé vao quan
Iy giao thong nhu hé thong kiém soat giao thong thong minh (ITS), ting cudng
str dung cac cong cu quan 1y va diéu khién giao thong hién dai nham nang cao
an toan giao thong va toi wu hoa luu thong.

- Phat trién giao thong nong thon: Chu trong cai thién va nang cip ha tang
giao thong tai cac khu vuc nong thon, két ndi cac tuyén dudng lién thon, lién
x4, ho tro phat trién kinh té - xa hoi va nang cao chit luong cude séng tal khu
vuc ngoai thanh Ha Ni.

- Muc tiéu giam tac dong moi truong: Py manh phat trién cac hé thong
giao thong than thién véi méi trudng, khuyén khich st dung phuong tién giao
thong xanh nhu xe dién, xe dap va dau tu phat trién cac co sd ha tﬁng phuc vu
cho loai hinh nay.

- Két ndi giao thong ving: M rong két ndi giao thong Ha Noi vdi cac tinh
va thanh phé trong vung Thu do, tao diéu kién thuan loi cho viéc di chuyén,
giao thuong va phat trién kinh té giita Ha Noi va cac khu vuc xung quanh.

- Pam bao can bang phat trién giao thong va d6 thi: Quy hoach giao théng
vén tai két hop v6i quy hoach phat trién do thi, dam bao rang ha ting giao thong
khong chi phuc vu nhu cau hién tai ma con dap tng su phat trién 1au dai cua
thanh phd. TAm nhin dén nam 2050, hé thong giao théng phai dap ung duoc
nhu cau ctia mot do thi thong minh, hi¢n dai va than thién v&1 moi truong.

Theo du thao Luat Thu d6 stra doi, Ha Noi s& thuc ddy phat trién d6 thi dua
trén mo hinh phat trién giao théng cong cong (md hinh TOD - Transit Oriented
Development). Day 1a phuong thirc quy hoach d6 thi tap trung vao viéc phat
trién ha ting giao thong cong cong, bién cac diém dau méi giao thong thanh

trung tdm cu dan. Cac yéu td quan trong khi thiét ké mo hinh TOD bao gdm



viéc uu ti€n khong gian cho nguoi di bo, két hop da chic nang dich vu va dan
cu, va quan 1y hiéu qua hé théng bii d6 xe quanh cac ga tau trong pham vi 10
phut di bd.

Trong giai doan hi¢n tai, B Chinh tri khoa XIII da ban hanh nhiéu dinh
huéng chi dao vé phat trién d6 thi. Tiéu biéu 1a Nghi quyét 15-NQ/TW ngay
05/5/2022 vé phuong hudng phat trién Ha Noi dén nam 2030, tAm nhin 2045;
Nghi quyét 31-NQ/TW vé phat trién TP. H6 Chi Minh, va Nghi quyét 06-
NQ/TW ngay 24/01/2022 vé phat trién bén viing do6 thi Viét Nam. Dac biét,
Két luan 49-KL/TW da dit nén tang chinh tri dé hoan chinh mang luoi duong
sat d6 thi tai Ha Noi va TP. H6 Chi Minh dén nam 2035, thic day md hinh
TOD [19].

Nhitng ndm qua, co sé ha tang giao thong do thi da duoc cai thién va nang
cap, tuy nhién van con nhiéu diém chua dong bo giita ha tang k¥ thuat va xa
hoi. Mang luéi giao thong voi cac nut giao dong mire, dudng phd hep gy xung
dot Iuu thong, dac biét trong gio cao diém khi mat do phuong tién qua tai. Su
gia ting clia xe ¢ va phat trién nha cao tang chwa kiém soat khién un tic ngay
cang nghiém trong. Ha Noi di tap trung dau tu cho giao thong ndéng thon, giup
phat trién kinh té khu vuc nay, nhung van can chi trong hon vao dong bo hoa
hé thong, cai thién cau yéu va tam thoi. Viéce duy tu va quan 1y két cau ha tang
giao thong can dugc quan tdm hon dé dam bao hiéu qua bén viing.

1.2. Tong quan cac nghién ctru da thue hién QGIS vé danh gia mirc dd 6
nhiém khong khi va tiéng on trong nuéc va nwéc ngoai
1.2.1. Cac nghién ciru da thuc hién trong nuéc

Tai Viét Nam, van dé 6 nhiém khong khi va tiéng dn di nhan duoc su quan
tam dang ké tir cac nha khoa hoc va co quan quan 1y méi truong trong nhiing
nam gan day. Nhiéu nghién ctru di tap trung vao viéc danh gia mirc do 6 nhiém
khong khi tai cac thanh phd 16n nhu Ha Noi va TP. HO Chi Minh, dic biét 1a
do hoat dong giao thong. Tai cac do thi c6 mat d§ phuong tién giao thong dong
duc, khoang 15% lugng khi CO (cacbon monoxit), 50% mat do khi NO, (Oxit
Nito) trong khong khi dugc sinh ra tir hoat dong cua phuong tién giao thong

van tai [3].



Cho dén nay, Ha Noi chua tién hanh kiém ké tong thé cac ngudn phat thai
vao khong khi. Tuy nhién, tir cac nghién ctru cia Bo Tai nguyén va Moi truong
cung Ngan hang Thé gidi, cho thiy bui min PM 2.5 (dudng kinh nhé hon hoic
bang 2,5 micron) va PM 10 (nh6 hon hoic bang 10 micron) chi yéu phat sinh
tir phuong tién giao thong duong bd va bui dudng. Cu thé, ngudn phat thai tir
giao thong chiém 66,3% d6i voi PM 2.5 va hon 54% d6i véi PM 10 [21].

Nham danh gia chat lugng khong khi tai Quan Cau Gidy, tac gia Pham Binh
Duong [2] da chi ra quan ndi thanh cua Ha N§1 dang d6i mat voi 6 nhiém khong
khi nghiém trong, dac biét 1 bui. Nghién ctru sir dung chi s6 don 1é va RAPI
(chi s6 6 nhiém khong khi tuong ddi) dé danh gia chat luong khong khi tai 8
diém quan trac. Két qua cho thay bui tong vuot ngudng cho phép, trong khi cac
chat 6 nhiém khac nam trong giéi han. Ba diém quan trac ghi nhan 6 nhiém
nang va ba diém 6 nhiém nhe cung cap co so khoa hoc dé kiém soat 6 nhiém
va dé xuat giai phap phat trién bén viing cho quan.

Tac gia Tran Xuan Vil va cong sy dd danh gia hién trang 6 nhiém moi
truong khong khi trong d thi tai thanh phd HO6 Chi Minh va Ha Noi [11] nam
2021 va chi ra rang: ndng d6 trung binh hang ndm ctia PM10 tai Ha Noi trong
giai doan 2010-2018 dao dong tir 46,2 dén 100,8 pg/m?3, trong khi nong do
PM2.5 nam trong khoang 35,5 dén 59,4 pg/m?. Trong cung giai doan nay, nong
d6 trung binh 24 gid cua ca hai loai bui déu vugt ngudng tiéu chuan qubc gia.
Nong d6 bui PM cao hon vao mua dong (tir thang 10 dén thang 3) va thap hon
vao mua hé do anh hudéng cia thoi tiét. Nong do PM10 thuong xuyén cao hon
PM2.5, v6i PM10 vao mua dong dao dong tir 60 dén hon 90 pg/m?, trong khi
PM2.5 bién dong tir 40 dén 65 pg/m?®. Nong d6 bui vao mua hé thap hon mua
dong khoang 30%. Lugng bui trong khong khi phu thude vao luu lugng giao
thong, thudng cao vao gid cao diém (tir 7:00 dén 8:00 sang va tir 6:00 dén 7:00
chiéu) va thap vao budi trua va nira dém. Bui min (PM) xuat phat tir khi thai
cua dong co dot trong, dac biét 1a dong co diesel, cling nhu tir cac nguén khong
phat thai nhu mon 16p va phanh. Thém vao dé, nhiéu xe may cii khong dap tng
quy dinh vé an toan va khi thai vin dang dugc sir dung; vao nam 2021, ¢6 hon

hai tri¢u xe may & Ha Noi da trén 20 nam tuoi.



Mic du c6 rat nhiéu nghién ciru vé tinh trang 6 nhiém khong khi. Tuy nhién
viéc nghién ciru va xay dung ban dd 6 nhidém tiéng 6n van con han ché tai Viét
Nam. Tiéng on 1a mot van dé dang lo ngai tai cac khu vuc do thi, $6 luong
nghién ctru chuyén sau vé tiéng 6n giao thong va tac dong ctia n6 dén sirc khoe
cong dong con it. Nhitng nghién ctru vé tiéng on phan 16n dimg lai & mirc danh
gi4 hién trang, chua c6 nhiéu nghién ctru két hop gitra 6 nhiém khong khi, tiéng
6n va mo phong dé dua ra cac giai phap dong bé nham giam thiéu ca hai loai 6
nhiém nay.

Trong dé tai "Xay dung ban do hién trang tiéng 6n tai TP. H6 Chi Minh”
thuc hién nam 2007, Nguyén Dinh Tuin va cong su [9], da tién hanh do dac va
thanh 1ap ban d6 do 6 nhiém tiéng on tai TP. H6 Chi Minh véi 150 diém quan
trac. Két qua cho thdy, tiéng dn trén nhiéu tuyén dudng TP. H5 Chi Minh déu
vuot mirc cho phép nhiéu lan. Ban d6 tiéng on dugc thanh 1ap trén co sé ban
d6 nén co so dia 1y két hop véi diéu v& anh vé tinh; ban do nén co s dia 1y két
hop véi do dac, quan tric thuc dia; cac ban d6 méi trudng ty 1& 16n hon.
Trén thuc té viéc sir dung ban dd nén co sé dia 1y két hop voi diéu vé anh vé
tinh ¢6 kinh phi 16n, nhung lai chua c6 kiém chimg ddi v6i giai doan anh.
Phuong phép str dung ban d6 mai truong ty 1¢ 16n hon chwa mang lai hiéu qua
do Viét Nam gan nhu chua c6 cac ban db tiéng on ty 1& 16n. Vi thé, nudc ta chu
yéu thuc hién str dung ban d6 nén co so dia Iy két hop voi do dac, quan tric
thuc dia thanh 1ap ban dd tiéng on.

Tac gia Nguyén Thi Phuong Thao da khao sat va danh gia 6 nhiém tiéng
on tai cac tuyén dudng chinh cta quan 7, thanh phd H6 Chi Minh. Nghién ciru
d3 lua chon 4 thoi diém khao sat 1a 6h30-7h, 9h30-10h30, 12-13h va 21h30-
22h; s6 luong diém khao sat 25 vi tri trén 6 con dudng [7]. Thiét bi dugc su
dung dé khao sat tiéng On trong nghién ctu nay 1a may
do 6n tirc thoi TESTO 815 cuia Puc dung dé do mirc 4m 16n nhét tai thoi diém
khao sat va may do 6n tich phan RION NA - 27 ctia Nhat dé khao sat mic am
tuong duong trong khoang thoi gian 5 phit. Két qua do dac dugc thé hién &
dang diém ghi chi cuong d6 4m do dugc & cac thoi diém khao sat. Nghién ciru

nay chi st dung cac may do va don thuan chi di ra thuc dia do va ghi chép lai



vé phong biéu dién dang diém va chua xay dung duogc dir liéu dang tuyén va
dang di¢n, chua dé cap dén viéc cong bd trén phuong tién dai chung.

Nam 2010, Hoc vién Hang khong Viét Nam da tién hanh diéu tra, khéo sat,
danh gia hién trang 6 nhiém khong khi, tiéng 6n; xay dung ban do tiéng on va
giai phap giam thiéu cho cang hang khong quéc té Noi Bai [4]. Nghién clru nay
cling thanh 1ap ban d6 6 nhiém tiéng dn theo tiéu chuan cua ICAO (T6 chirc
hang khong dan dung quéc té). S6 luong diém do ngoai thyc dia 13 30. Nghién
ctru da danh gid cac phuong phdp noi suy va lya chon phuong phap ndi suy
Kriging (co sai sd trung phuong nho nhat) dé thanh 1ap ban d6 6 nhiém tiéng
on. Nghién ctru nay cling di tién hanh thanh 1ap ban do tiéng 6n cuc dai vao
ban ngdy, ban dém khi may bay cat ha canh, ban d6 phan ving anh huong tiéng
dn, ban dd du bao tiéng on cuc dai khu vuc san bay Tan Son Nhit & ty 1€
1:25.000... Két qua noi suy tir s6 liéu diém do da xay dung duoc 13 ban do
chuyén dé vé tiéng On san bay (cac ban dd tiéng on cuc dai, cyc tiéu vao ban
ngay, ban dém khi c6 may bay cat canh va khong c6 may bay cat canh; cac ban
d6 vé gia tri murc On tong cong vao ban ngay va ban dém) ¢ ty 18 1:25.000 bang
cac phé‘m mém tinh toan, ndi suy, bién tap ban dd nhu Surfer, Mapinfor,
ArcView, AM-GIS. Trong nghién ctru nay khong dé cip dén loai thiét bi duogc
str dung, san pham chua duge cong bd rong ri cho ngudi dan, dic biét 1a doi
v6i ngudi dan séng gan san bay.

Nim 2017, Cao Duy Truong di nghién ctru va xay dung phan mém mo
phong 6 nhiém tiéng 6n, ap dung cho 6 nhiém tiéng on do giao thong tai thanh
ph6 H6 Chi Minh [8]. Phan mém c6 9 module, bao gdm quéan 1y théng tin cac
tuyén dudng, s6 liéu luu lugng xe, thong tin diém do do on, dit liéu do dac tiéng
dn, kich ban chay mo hinh, tinh toan murc on trung binh, tinh toan do on tai mot
diém, thé hién két qua tinh toan trén ban dd sd, va bao céo théng ké. Nghién
ctru thu thap dir licu luu lugng va do dac tiéng on nhung khong néu rd thiét bi
do va khong sir dung ing dung web dé cong b thong tin.

Niam 2019, dé tai ung dung GIS thanh 1ap ban d6 6 nhiém tiéng 6n tai
phudng Phu Hoa, thanh phé Thu Dau Moét, tinh Binh Duong, cua céc tac gia
Bui Hoang Viét, Nguyén Thanh Quang, Lé Thi Thanh Tuyén [10] tir Truong
Pai hoc Thu Dau Mot dd cong bd nghién ciru vé tmg dung GIS trong danh gia
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murc do 6 nhiém tiéng 6n tir hoat dong giao thong tai d6 thi. Nhom nghién ctru
da str dung phuong phap do dac thuc nghiém nham thu thap dir liéu tiéng 6n
vao cac gid cao diém va gid binh thuong cua ngdy thudng va ngay cubi tuan
bang may do tiéng On tai 176 diém khao sat tai phudng Pha Hoa, thanh ph
Thit Dau Moét, Binh Duong; phuong phap IDW duoc sir dung dé ni suy dir
liu; phuong phap tinh do léch chuan va khoang tin cdy cua dir liéu do dac
dugc. Nghién ctiru da xdy dung dugc ban d6 muc 6n tir 6h30-7h30, 10h30-
11h30, 16h30-17h30 d6i véi ngay thuong va cudi tuan.

Nam 2021, Lé Truong An va cdng su da nghién ctru xac dinh cong thure st
dung dé moé phong lan truyén tiéng 6n va du bao mirc 6n tai vi tri bat ky trong
nha xuong san xuat cong nghiép [1]. Nghién ciru da xac dinh murc cong suét
ngudn am (Lw), tinh dinh huéng phéan xa, cach 1 m va tinh todn hang s6 phong
(R) tir thoi gian 4m vang (T) ciia cic bé mat phan xa bén trong nha xudng dé
du bao mirc 4p suat am tai diém bat ky hodc ngudn bat ky trong khong gian
kinh. Két qua da xac dinh dugc cac cong thirc toan hoc dé xay dung thuat toan
mo phong lan truyén tiéng 6n va dy bao murc 6n twong dwong tai cc vi tri bat
ky can quan tAm trong nha xudng san xuat cong nghiép.

Céc cong trinh trong nudc ké trén ¢a nhan manh nhitng van dé nghiém trong
vé chat lugng khong khi lién quan dén giao thong do thi. Tuy nhién, cac thanh
phd, d6 thi 16n can phai nghién ctru siu hon tai cac niit giao thong dong diic dé
hiéu 5 va giam thiéu 6 nhim mot cach hiéu qua. Cong nghé GIS va ung dung
phén mém ma ngué)n m¢& nhu QGIS da dugc sir dung trong viéce 1ap ban do 6
nhiém. Cac cong trinh nghién ctru trudc day thuong sir dung cac phan mém ban
quyén hodc phuong phap truyén thong, khién cho viéc tiép can va sir dung dix
liéu tré nén kho khan va han ché tinh kha thi trong viéc ap dung rong rai.

Nghién ciru vé 1ap ban dd 6 nhidém khong khi va tiéng 6n tai nut giao thong
Thai Ha - Lang Ha - Huynh Thiic Khéng ¢ thé gop phan dénh gia nhiig vén
dé thiéu sot hién co trong danh gia 6 nhiém do giao thong cuc bo gay ra va dé
xuat cac chién luoc giam thiéu cy thé.

1.2.2. Cac nghién ciru da thye hién trén thé giéi
Trén thé gi6i, nhiéu nghién ctru dd dugc thuc hién dé xac dinh 6 nhiém

khong khi va tiéng 6n tai cac nit giao thong bang cach két hop cac cong nghé

11



GIS. Cac nghién ctru nay thuong sit dung mo hinh hoa khong gian va dir lidu
cam bién dé phan tich mirc d6 6 nhiém theo thoi gian va khong gian. Mot s6
nghién ctru da ung dung cong nghé¢ cam bién dé do néng do hat min, khi doc
hai va tiéng on, dong thoi str dung GIS dé 1ap ban do phan bd 6 nhiém. Két qua
tir nhitng nghién ctru nay khong chi gitip hiéu rd hon vé tac dong cua giao thong
dén moi trudng ma con cung cap thong tin cho viée 1ap ké hoach va quan 1y
giao thong bén viing hon. Nhiéu nghién ctru cling d chi ra méi lién hé giira luu
luong giao thong va mirc dd 6 nhiém, cho thiy su can thiét phai phat trién céc
giai phap giam thiéu hiéu qua. Viéc st dung GIS trong cac nghién ciru ndy cho
phép cac nha nghién ctru phan tich dit liéu mot cach truc quan va dé dang hon,
tir d6 hd tro viée ra quyét dinh chinh sach vé bao vé méi truong.

Nghién ctru vé Kham pha mdi lién hé két hop giita tiéng On giao thong
duong bd va chat lugng khong khi bang cach sir dung QGIS nim 2022 [16] da
phan tich mdi quan hé giita 6 nhiém khong khi va tiéng 6n giao thong tai
Glasgow, Vuong qudc Anh. St dung phan mém QGIS, nghién cru nhan manh
tam quan trong ctia viéc xem xét dong thoi ca hai yéu td ndy nham danh gia tac
dong dén sirc khoe cong dong. Viéce tich hop dit liéu tir nhiéu vi tri cho phép
xé4c dinh rd hon nhimg ngudn 6 nhiém va mdi lién hé gitta chung, tir d6 ¢ thé
dua ra céc bién phap can thi¢p hi€éu qua hon.

Tuong ty, nghién ctru vé Lap ban d6 va danh gid 6 nhiém tiéng oOn tai
Safranbolu, Karabuk, Tho Nhi Ky dya trén GIS d3 ap dung phuong phap GIS
dé 1ap ban d6 6 nhiém tiéng 6n trong khu vue. Nghién ctru sir dung céc ki thuat
do ludng va phuong phap noi suy dé tao ra cac ban d6 6 nhiém tiéng 6n voi do
chinh xac cao, qua do cung cép cai nhin sdu sic vé tinh trang 6 nhiém tai dia
phuong. Nhitng két qua nay khong chi phuc vu cho viéc danh gia hién trang ma
con co thé hd tro cac nha quan ly trong viéc 1ap ké hoach cai thién chat luong
moi trudng sdng & Safranbolu [13].

Céc tac gia ctia Trung tim Chau Au vé 6 nhiém khong khi, giao thong, tiéng
6n va 6 nhiém cong nghiép di thuc hién mot nghién ciru tong hop vé céc rai ro
va tac dong két hop do tiéng on giao théng duong bd va 6 nhiém khong khi &
150 thanh phd chau Au. Nghién ctru ndy dua trén théng tin vé ban d6 do on
duong bd, dong thoi xem xét su két hop gitta NO2 va PMa.s [14]. Két qua cho
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thay, cac ban d6 hién thi rai ro va tac dong két hop ¢ murc d6 6 té bao da duoc
tinh toan. Nhitng vi du vé rdi ro va tac dong strc khoe két hop cua tiéng on va
6 nhiém khong khi trong cic khu vuc d6 thi dugc trinh bay bang cach sir dung
mot thang mau sic thé hién tir thap dén cao. Diéu ndy cho thdy mbi lién hé chat
ché giira 6 nhiém khong khi va tiéng On trong viéc anh hudng dén strc khoe
cong dong. Bai nghién ctru khong chi 1am ndi bat su can thiét phai xem xét
d6ng thoi ca hai yéu té ndy ma con cung cip co so dit liéu quan trong cho cac
nha hoach dinh chinh sach trong viéc phat trién cac bién phap giam thiéu 6
nhiém hiéu qua hon tai cac thanh phé 16n & chau Au. Nhimg thong tin nay cé
thé gop phan cai thién chat luong cudc séng va bao vé strc khoe cho cu dan do
thi.

Nhitng két qua tir ba nghién ctru nay khong chi 1am ndi bat sy can thiét phai
két hop danh gia 6 nhiém khong khi va tiéng 6n ma con khang dinh gia tri cta
cong nghé GIS trong viéc cung cap dit lidu c6 ich cho cac quyét dinh chinh
sach, gop phén nang cao chét luong cudc séng va bao v¢ strc khoe cong déng.
Viéc nghién ctru sau hon va trng dung cac cong nghé mai trong linh vyc nay sé
gitip cac thanh phd phat trién bén viing va nang cao mdi trudng sdng cho cu
dan do thi.

1.2.3. Phan tich, danh gia cic cong trinh nghién ciru QGIS vé 6 nhiém
khéong khi va tiéng on trong nudc va ngoai nuéc

Nhiing nghién ciru trong va ngoai nude cho thay con ton tai nhiéu han ché
lién quan dén viéc danh gia va xir 1y di liéu vé 6 nhiém khong khi va tiéng on.

Gidi han vé dit liéu va phuong phéap thu thap: Nhiéu nghién ctru trude day
chi str dung cac tram quan trac c6 dinh hodc dir liéu thu thap tor mot s6 thoi
diém cu thé, dan dén han ché trong viéc danh gia toan dién mirc d6 6 nhiém tai
cac khu vuc c6 mat do giao thong cao. Cac phuong phap nay khong thé phan
anh day du cac bién dong theo thdi gian va khong gian cua chit luong khong
khi va tiéng on.

Thiéu sy két hop gitta 6 nhiém khong khi va tiéng 6n: Trong cac cong trinh
nghién ctu trude, 6 nhiém khong khi va tiéng on thuong duoc danh gia riéng

1¢, it co su két hop giira hai loai 6 nhiém dé tim ra cac giai phap déng bo. Diéu
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nay khién cho viéc danh gia tic dong tong thé ciia giao thong dén méi truong
va suc khde con nguoi chua dugc toan di¢n.

Han ché vé cong cu phan tich va 1ap ban dd: Mot sd nghién ctru chua tan
dung hét tiém ning cua cac cong cu GIS va md hinh hoa khong gian trong viéc
1ap ban d6 va phén tich mirc d6 6 nhidm. Cac phan mém truyén thong thudng
gip gi6i han vé tinh linh hoat va kha ning mo rong.

Trudc nhitng han ché néu trén, dé tai Nghién ctru xay dung ban d6 6 nhiém
khong khi va tiéng 6n giao thong khu vuc nat giao khac mirc Thai Ha - Lang
Ha - Huynh Thuc Khang mang tinh cap thiét trong bdi canh hién tai. Ha Noi
dang d6i mat véi tinh trang 6 nhiém khong khi va tiéng 6n nghiém trong do mat
d6 giao thong day dic. Viéc nghién ctiru va 1ap ban d6 dong thoi ca hai loai 6
nhiém nay sé& gitip cung cip birc tranh toan dién hon vé cac tac dong cta giao
thong dén moi truong va sire khoe cong dong. DE tai tién hanh xay dung co sd
dir liéu vé 6 nhiém khong khi va tiéng 6n tai khu vyuc nat giao trong diém cia
Ha Noi; dong thoi ung dung phan mém ma nguén md QGIS trong phén tich
khong gian, gitip tao ra cac hinh anh tryc quan va dé dang chia sé dir lidu.
Nghién ctru ciing dé xuét cac bién phap giam thiéu 6 nhiém trén co so danh gia
toan dién ca 6 nhiém khong khi va tiéng 6n, tao diéu kién cho viéc ap dung
dong bo cac giai phap giam thiéu 6 nhiém tai nguon. Két qua cua nghién ctu
khong chi gitp cai thién chat luong méi trudng séng tai khu vyc nat giao Thai
Ha - Lang Ha - Huynh Thuc Khang, ma con cung cip mdt mo hinh c6 thé nhan
rong va ap dung cho cac khu vuc khac tai Ha Noi va cac do thi 1on cua Viét
Nam.

1.3. Tong quan vé tiéng 6n va 6 nhiém tiéng on

Theo Pham Purc Nguyén, tiéng 6n dugc dinh nghia 1a mot tap hop cac am
thanh voi cudng do va tan sb khac nhau, thudng sip xép mot cach hdn don, giy
ra cam giac kho chiu cho ngudi nghe. Tiéng on khong chi anh huéng dén cam
giac clia con ngudi ma con tac dong tidu cuc dén qua trinh lam viéc va nghi
ngoi. Ngoai ra, tiéng on ciing c6 thé duoc hiéu 13 nhimg 4m thanh phat ra khong
dung thoi diém, khong ding noi hodc voi cudng dd qua 16n, vuot qua kha nang

chiu dung cua con nguoi [5].
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Bing 1.1: Mikc dp sudt ém twong dwong ciia mét sé nguon thuong gdp [3]

Mobi trurdong tao ra tiéng on Mikc 4p suit 4m (dB)
Trong phong hoa nhac khi biéu dién 80 (O tan s6 1.000 Hz)
May bay Boeing 707 cat canh cach 1km 90 (1000Hz)

Xe tai ning >10 tan chay bang dau diesel cach 8m | 90 (1000Hz)

Trong xudng dac, dét 100-105 (1000Hz)
May phat dién 100-110 dBA

Quat giod thai nhiét, do ¢ khoang cach 2m 97-105 dBA

Ong khoi 87-95 dBA

Theo Luat Bao vé méi truong nim 2020 [6], 6 nhiém méi trudng duoc hiéu
1a sy thay doi trong cac tinh chét vat 1y, hoéa hoc va sinh hoc cua cac thanh phﬁn
moi trudng, khong phit hop véi cac tiéu chuan ky thudt va méi trudng, dan dén
anh hudéng x4u dén stc khoe con nguoi, cac sinh vat, va h¢ sinh thai tu nhién.
Tir d6, 6 nhiém tiéng 6n c6 thé dugc dinh nghia 13 hién tuong tiéng 6n trong
moi trudng sdng va 1am viée vuot qua ngudng cho phép theo quy chuin ky
thuat qudc gia (QCVN), gdy ra cam giac kho chiu va tac dong tiéu cuc dén sirc
khoe cia con nguoi cling nhu cac sinh vat va moi truong ty nhién.

1.3.1. Phan loai tiéng 6n

C6 nhiéu phuong phap phan loai tiéng on khac nhau, tuy nhién, theo Bui
Hoang Viét va cong su [10], tiéng dn co thé duoc phan loai dya trén ngué)n géc,
vi tri va tin s6 phat sinh.

- Phén loai theo nguén géc sinh: Tiéng 6n phat sinh tir cac thiét bi co khi
do rung dong hodc va dap; tiéng on khi dong tir cac qua trinh chuyén dong cta
chét khi hodc vat thé trong dong khi véi tdc d6 cao; tiéng on dién tur tur sy dao
dong cua céc chi tiét trong thiét bi co dién chiu anh hudng cua lyc dién tir; va
tiéng 6n thuy dong tir cac chuyén dong cua chit 10ng.

- Phan loai theo vi tri:

Tiéng On giao théng: bao gom tiéng on do hoat dong ciia dong co, rung
dong tir cac bo phan xe, 4m thanh tir 6ng xa, va tiéng phanh ciia cic phuong

tién nhu xe may, 6t6 va tau lua.
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Tiéng 6n trong san xuét va kinh doanh: phat sinh tir cac doanh nghiép nam
trong khu dan cu, bao gdbm nha hang, khach san, va quan ca phé, noi sir dung
thiét bi phat Am voi cong suét 16n ma khong kiém soat tiéng on.

Tiéng 6n xay dung: xuit phat tir cac hoat dong nhu may i, may khoan,
may dap bé tong va cac thiét bj xay dung khac trong khu dan cu.

Tiéng 6n trong nha: do cac hoat dong hang ngady nhu giao tiép, sit dung
phuong tién truyén thong, va di chuyén do dac.

- Phan logi theo tan so:

Tieng on tdan so cao. phat ra tir cac vat quay nhanh nhu may mai, tiéng rit

ctia phanh xe hodc dong co may bay; loai tiéng on ndy nhanh chong giam khi
khoang cach dén ngudn phat tang 1én.

Tiéng on tan so thap: nhu tieng trong hay tiéng sam, c6 kha nang lan truyén

xa va kho bi hap thy hon.

Theo T6 chirc Y té Thé Gi6i [15], mirc cuong do am phat sinh tir cac hoat
dong giao thong, san xuat va sinh hoat thuong dao dong tir 30 dén 120 dB, tuy
thudc vao ngudn phat sinh tiéng 6n va moi trudong. Cu thé, tiéng on tir giao
thong nhu xe cd co thé dat t&i 85-90 dB & cac khu vuc d6 thi, trong khi tiéng
on trong cac khu vuc dan cu thuong & mire 30-40 dB trong cac viing hoang da.
Ngoai ra, cac hoat dong san xuat va xay dung ciing tao ra tiéng 6n & muc tuong
tu

Bang 1.2: Mirc cwong do am do phwong tién giao thong, hoat dong sdan
xudt, sinh hoat [15]

Ngudn Mirc Ngudn Mirc Nguén Murc
tiéng on do | cuong do | tiéng cwong do | tiéng on | cuong
phuwong (dBA) on  do| (dBA) do  sinh|dd
tién hoat hoat (dBA)
giao thdng dong san
xuat
Xe nho 77 May tron | 75 Tiéng n6i |30
bétong nho
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chay
dau
Xe  khach |79 Méay bula|75 Ti binh th |60
vua 15 éng noi
tan chuyén
uong
Xe thé thao | May cua | 82-85 Tiéng néi to | 80
Xe gan may | 94 May dap |85 Tiéng noi| 80
2 xilanh tré em
Coi tau 75-105 Xuéng dét | 110 Tiéng hat to | 110
Tau dién 85-90 Xuong ren | 100-120
Xe quan sy | 90-120 Xudéng go | 113-114
Quat gia ly | 105
tam loai 16n

1.3.2. Cac van dé 6 nhiém tiéng on tai do thi

Tai Viét Nam, quy chuan ky thuat qudc gia vé tiéng on QCVN
26:2010/BTNMT quy dinh gidi han tiéng dn cho cac khu vure diic biét nhu bénh
vién, nha tré, va truong hoc 1a 55 dBA trong khoang thoi gian tir 6 gio dén 21
gid, va 45 dBA tir 21 gio dén 6 gid. D6i vai cac khu vuc thong thuong nhu nha
dan, khach san va co quan hanh chinh, mtrc gi61 han lan luot 1a 70 dBA va 55
dBA.

Dua trén cac két qua quan tric méi trudng, tinh trang tiéng 6n & hau hét cac
d thi 16n tai Viét Nam déu vuot qua gio1 han cho phép. Trong giai doan 2016-
2018, tiéng 6n 1a mot trong nhitng chi s6 6 nhiém thuong xuyén dugc ghi nhan
tai nhiéu do thi trén ca nudc. Cu thé, vao nam 2018, tit ca cac diém quan tric
tiéng 6n & cac do thi phia Bac nhu Ha Noi, Hai Phong, Quang Ninh va Vinh
Phtic déu ghi nhan vuot ngudng quy dinh theo QCVN 26:2010/BTNMT dbi
v61 khu vuc dan cu.

Tt nim 2016 dén 2018, phan 16n cac diém quan tric tiéng dn tai khu vuc
phia Bic déu ghi nhan muc d6 6 nhiém tiéng 6n vuot ngudng quy dinh. Tong

quan cho thay, gié tri tiéng On tai cac tinh mién Bac trong giai doan nay kha
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cao, v6i nhiéu vi tri ¢ mirc tiéng dn vuot qua giéi han cho phép theo QCVN
26:2010/BTNMT (70 dBA, ap dung trong khoang thoi gian tir 6 gior dén 21 gid
cho khu vuc thong thuong). Nam 2018, gia tri trung binh hang nam dao dong
tir 51,4 dén 83,7 dBA. Trong khoang thoi gian tir 2016 dén 2018, 43 trong tong
s6 54 gia tri tiéng On trung binh hang nim dd vuot ngudng cho phép theo quy
chuan.

Nhitng diém quan tric c6 gia tri tiéng 6n vuot quy dinh thudng niam trén
cac qudc 19, cac tuyén duong giao thong chinh trong dé thi, ciing nhu tai cac
ctra ngd cua khu céng nghiép va khu vuc san xuét. Nhitng noi nay thuong co
mat d6 phuong tién giao thong cao, véi su gia ting lién tuc vé sb lugng xe, dic

biét 1a cac xe trong tai 1om.
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CHUONG 2. PHAM VI, POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Pham vi nghién ciru ciia d@ tai

Pé tai giéi han pham vi nghién ciru 1a nat giao thong Théai Ha - Lang Ha -
Huynh Thic Khang, Quan Pdng Pa, TP. Ha Noi.
2.2. Poi twong nghién ciu cia dé tai

Déi trong nghién ctru ciia dé an: Doi twong chinh cla nghién ciru nay gidi
han vao céac chi s6 vé chat luong khong khi 13 bui, SO2 va NOx phat sinh tir
hoat dong ctia dong xe; ngoai ra nghién ctru con danh gia tic dong vé 6 nhidm
tiéng On tir hoat dong ciia dong xe. Nghién ctru gidi han vao hoat dong giao
thong tai ntt giao Thai Ha - Lang Ha - Huynh Thiac Khéng vi tai khu vuc nay
cac ngudn on c6 cao do khac nhau. Tuyén dudng tinh toan danh gia lan truyén
6 nhiém 13 doan duong Lang Ha véi vi tri trude dau ngd 20 Lang Ha, qua nit
giao Thai Ha - Lang Ha, dén Rap Chiéu phim Qudc gia s6 87 Lang Ha.
2.2.1. Vi tri

Trung 1dm Nghé
thuéat AuiCo

O Nha hat Ca, Mua,
Nhac Viét Nar

»
Pl
0"76).

O Trung tam Chiéu

Dai Phat phim Qubc gia

Truyén Hiph

%o

7%
i

O Vién.Cong nghé Xa Hiém (=) 0 Tram Xang
Dau Tha
VS

Hinh 2.1: Khu vuc nghién curu
Khu vuc nghién ctru ¢6 trung tim nam tai diém giao cat gitta 02 truc dudng
16n ctia Thu @6 Ha Noi 1a truc hudng tam Lé Van Luong - Lang Ha - Giang Vo

va truc Huynh Thic Khang - Thai Ha. Toan b khu vuc 1a cac diém cach nut
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giao 80 mét vé phia 4 duong: duong Giang Vo, dudng Thai Ha, duong Lé Vian
Luong, duong Huynh Thic Khang.
2.2.2. Pic diém dan cu tai khu viee nghién ciru

Pay 1a giao diém cua dia gidi 02 phuong Lang Ha va Thanh Cong thudc
Quéan Déng Pa c6 mat d6 dan sd 16n cia thanh phé Ha Noi. Tai khu vuc nghién
ctru ¢c6 mat do xay dung tuong ddi day dac, dac biét trong vong ban kinh 200m
c6 rat nhiéu chung cu, toa nha vin phong va céc co sd kinh doanh.

2.2.3. Pic diém giao thong tai khu vure nghién ciru

Nut giao Thai Ha — Lang Ha — Huynh Thuc Khang c6 hinh thai giao thong
kha phirc tap v6i sy két hop ctia nhiéu tuyén duong 16n va luu luong giao thong
cao. Pic diém cua nut giao ndy cé thé duoc mo ta nhu sau:

- Truc duong Thai Ha: La tuyén duong sim uét, noi tap trung nhiéu khu
thuong mai, toa nha van phong va céc co sé kinh doanh. Giao thong trén duong
nay thuong xuyén dong dic, dac biét 1a trong gid cao diém khi ca 6 to, xe may,
va xe buyt cung di chuyén véi mat do day dic. Viée dimg d6 tai cac co so kinh
doanh va giao hang cling gy can tr& luu thong.

- Tryc duong Lang Ha: Pay 1a tuyén dudng chinh ndi khu vyc trung tim
v6i1 cdc quan lan can, tuong tu nhu doan Lang Ha ¢ nut giao Lang — Lang Ha.
Tuyén xe buyt nhanh BRTO1 ciing chay qua ddy, cong thém nhiéu phuong tién
ca nhan va xe buyt cong cong khac.

- Truc dudng Huynh Thac Khang: Tuyén dudng ndy cit ngang qua nhiéu
khu vuc dan cu cao ting va co quan hanh chinh. Luu luong giao thong ciing
kha cao, dac biét do sy hién dién cua céac toa nha van phong va céc tuyén Xe
buyt.

Vi vi tri dac dia va su két ndi gitra nhiéu khu vuc quan trong cua thanh
phd, nut giao ndy thuong xuyén chiu ap luc giao thong 1on. Cac loai phuong
tién tham gia giao thong tai ddy rat da dang, tir xe may, 6 to c4 nhan dén xe
buyt, va co su tham gia ctia nhiéu loai hinh van tai. Nut giao ndy ciing thudng
Xuyén xay ra Un tic trong gio cao diém do luu luong xe cao va hé thong diéu
tiét chua du hiéu qua.

2.3. Phuong phap nghién ciru va ky thuat sir dung
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Céc phuong phép nghién ctru duoc két hop va sir dung thé hién qua so do
sau day:

Muc tiéu 1 — Xay dung Co so dir ligu

» Dic diém tuvén dwéng Lang Ha Chio i Gidi han
: . a0 sé "
. Déc dif‘:m tuyén dweng Hujnh Thie Khang - hif}n - I::;:::-,I - =
., Dic diém tuyén drdong Thai Ha tnrong cir |
. Thong tin mit giao |
_» Do nhanh céc thdng 56 bang may cam tay I
N Thu thip dit liéu hi!;'n | Thu lh{l_p dir lidu thye té :
trang méi trrdng nén quan tric moi truémg
|
|
Muc tiéu 2 — Danh gid hién trang giao thing b = == e e e e e e - - - -
Dém xe

Sang 7h ~10h » Sir dung phurong phap quay video va dém

* Phan loai phuong tién theo nhom phat thai
» Tong hop dir ligu
Muc tiéu 3 — Thiét lip béin db

» Gia cong ban db — —= Xac dinh pham vi ban d6
+ Xac dinh tga d§ tim dudmg
— Xy dyng luai tinh toan

+ Xac dinh tpa d¢ nit tinh todn

* Tinhtoan lan truyén == —* Sirdung Python tinh toan lan truyén theo 2 hurémg
* Chuyén dir liéu vé dang *.csv
» Dua dir li¢u 1én ban dé
» Tong hop két qua
Hinh 2.2: So' d6 cdc buwéc thuwe hién
2.3.1. Phuong phap ké thira
Phuong phép ké thira: thyc hién tra ctru va thu thap cac tai liéu, béo céo co
lién quan dén dic diém giao thong, dic diém ha ting va cac thong tin lién quan
dén khu vuc nghién ctru tir cac nghién ciru trude d6. Bé thuc hién nodi dung
nghién ctru, tac gia da tim kiém cac nghién ctiru da dugc cong bd trén céc tap
chi khoa hoc, bao céo tir cac co quan quan 1y giao thong do thi, va cac tai licu

chuyén nganh vé giao thong tai khu vuc. Dua vao thong tin thu thap duoc, tac
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gia ké thira va phat trién thém cac phan tich dé tién hanh lam 16 ddc diém giao
thong tai cac tuyén duong trong khu vuc nghién ctru.

Céc sb liéu thu thap dugc tir cac dé tai, du an, bao cdo méi truong dé lam
co s& dit liéu cho dé tai. Cac sd liéu thu thap bao gém:

- S liéu vé diéu kién tu nhién, kinh té - x4 hoi ciia Thanh phd Ha Noi dé
sir dung trong phan tong quan chung.

- S4 liéu quan trac nén cta khu vuc nat giao thong Thai Ha — Lang Ha duogc
khai thac tir hé thong dir liéu quan tric tu dong ctia Ha Noi trong cac ngay khao
sat.

2.3.2. Phuong phap diéu tra, khao sat thue dia

Phuong phép diéu tra, khao sat thuc dia: tién hanh khao st tuyén duong
nghién ctru vé chiéu dai, chiéu rong, cac chiéu luu thong trén cac tuyén dudng;
xéac dinh dia diém va vi tri quan trac. Khao sat tryc tiép dém xe (phuong tién
giao thong) da dugc thuc hién tai hién trudong dé thu thap dir liéu thyc té vé tinh
hinh giao thong. Nghién ctru da xac dinh 1 cac dia diém va vi tri quan trac phu
hop trén nat giao théng, tir d6 tién hanh do dac va ghi nhan cac thong s6 nhu
lru luong xe, tir 46 ¢6 cac tinh toan vé mirc do phat thai khi thai va tiéng on.

Khu vuc nat giao ndy kha phtc tap do bao gom cau vuot khac murc di qua
khu vuc cac duong Théai Ha, Lang Ha, va Huynh Thuc Khang. Du nghién ctru
tap trung vao mot phan cia khu vuc (Lang Ha - Huynh Thuc Khang), sau khi
khao sat thuc dia, ching t61 nhan théy cac luéng giao thong tai nit chiu anh
hudng tir cac chiéu di chuyén khac, bao gdm cac hudng tir Huynh Thiic Khéang,
Giang Vo, Thai Ha va Lang Ha.

Vi thé, qua trinh dém phuong tién s& bao gom ca cac hudng di chuyén dén
tir nhitng khu vuc nay. Tuyén dudng Lang Ha va Thai Ha 1a hai tuyén duong
quan trong ctia khu vuc quan Dong Pa. Tai vi tri nat giao, thanh phd Ha Nbi
d3 dau tu xdy dung cau vuot tai nat giao duong Lang Ha - dudng Thai Ha véi
quy md: Nut tryc thong véi cau vuot theo hudéng dudng Lang Ha cho hai lan
xe 0 to di hai chiéu. Vi tri ndy cach nat Lé Van Luong - Vanh dai 2 (Puong
Lang) khoang 800m. Viéc hinh thanh nt truc thong tao diéu kién luu thong
qua nat giao nhung dong thoi ciing gy gia ting 6 nhiém moi trudng tai khu

Vuc nay.
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Hinh 2.3: Cdc vi tri dém xe tai khu vue nghién ciru

Qua khao sat, sb luong huong di chinh & khu vuc nay bao gém 14 chiéu di

chuyén cu thé, v4i nhiéu giao 16 két hop cau vuot. Cac sb licu duogc téng hop

s& bao gdm tat ca cac hudng di chuyén chinh dugc liét ké.

Bing 2.1: Céc tuyén lwu théng ciia phwong tién

(huéng Giang VO sang
Lang)

STT| Chiéu chuyén déng M3 Ghi cha
hoa
1 Lang Ha di thang qua cdu | LH1 | Chuyén dong truc giao khac mirc
(huéng Giang VO sang
Lang)
2 Lang Ha di thiang qua cau | LH2 | Chuyén dong truc giao khac mirc
(huéng Lang sang Giang
V/0)
3 Lang Ha di thang dudi cau | LH3 | Chuyén dong dong mirc
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Lang Ha di thang dudi cau
(huéng Lang sang Giang
\/0)

LH4

Chuyén dong dong mirc

Lang Ha (tr huéng Giang
V4 ) r€ phai sang Huynh
Thic Khang

LH5

Chuyén dong dong mirc

Lang Ha (tr huéng Giang
Vo) r€ trai sang Thai Ha

LHG6

Chuyén dong dong murc

Lang Ha (tor huéng Lang)
ré phai sang Thai Ha

LH7

Chuyén dong dong murc

Lang Ha (tor huéng Giang
Vo) ré trai sang Huynh
Thic Khang

LH8

Chuyén dong dong mirc

Huynh Thuc Khang sang
Théai Ha

TH1

Chuyén dong dong mirc

10

Huynh Thuc Khang 1€
phai sang Lang Ha (di
hudng duong Lang)

TH2

Chuyén dong dong mirc

11

Huynh Thuc Khéang 1€ trai
sang Lang Ha (di Giang
Vo, bé La Thanh)

TH3

Chuyén dong dong mirc

12

Thai Ha - Huynh Thuc
Khang

TH4

Chuyén dong dong mirc

13

Thai Ha ré phai sang Lang
Ha (huong di bé La
Thanh)

THS5

Chuyén dong dong mirc

24




14 | Thai Ha r& trai sang Lang | TH6 | Chuyén dong dong mirc
Ha (huong di duong Lang)

Trén tuyén duong Lang Ha - Lé Van Luong c6 mot lan danh riéng cho van
chuyén hanh khach cong cong quy mo 16n 1 xe bus nhanh (BRT). Khu vyc hai
dau cau vuot c¢6 bd tri tram ding BRT va gan d6 1a bén xe bus cong cong. Vi
vay mat do giao thong & khu vuc nay khac phtre tap, gay kho khan cho viéce
kiém dém xe.

2.3.3. Phwong phap dém xe

Cac thong tin, s6 liéu, hinh anh hién trang ha tﬁng tai nat giao: chiéu dai,
chiéu rong, gio cao diém, chiéu luu thong. Cac vi tri dém xe duoc lva chon tai
cac vi tri khong gdy anh hudng toi dong phuong tién tham gia giao thong, tam
nhin tot & ca hai hudng. Tai cac vi tri dém xe, viéc ghi nhan s6 lugng phuong
tién duoc thuc hién béng cach sir dung camera dién thoai ghi lai hién trang giao
thong. Sau d6 céc clip ghi hinh s& dugc chuyén vé kiém dém theo loai phuong
tién, dit liéu kiém dém s& duoc thuc hién tai phong lam viéc.

Thoi gian dém xe: do han ché vé nhan lyc, nén thoi gian dém xe thong
thuong sang tir 7h-10h va chiéu tir 14h-17h.

Tac gia tién hanh dém xe dbi v&i cdc loai phwong tién:

. Xe con/ Xe ban tai/ Xe Jeep, xe khach (dudi 12 ghé)

. Xe khach (tir 12 dén dudi 25 ghé)

. Xe khach (tir 25 dén 30 ghé)

. Xe khach (tir 31 ghé tro 1én)

. Xe buyt (dudi 25 ghé)

. Xe buyt (tir 25 ghé trd 1én)

. Xe tai (2 truc, 4 banh; c6 tai trong dudi 2 tan)

. Xe tai (2 truc, 4 banh; co6 tai trong tur 2 tan dén dudi 4 tin

O 00 I &N L B~ W N —

. Xe tai (2 truc, 6 banh; co6 tai trong tir 2 tan dén dudi 4 tén)

10. Xe tai (2 truc, 6 banh; co6 tai trong tu 4 tan dén dudi 10 tén)
11. Xe tai (2 truc, 6 banh; c6 tai trong tir 10 tan dén dudi 18 tan)
12. Xe tai (3 truc; co tai trong tir 4 tan dén dudi 10 tén)

13. Xe tai (>3 truc; co tai trong tir 10 tin dén dudi 18 tan)
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14. Xe tai (> 3 truc; ¢ tai trong 16n hon 18 tin)

15. Xe dau kéo kéo so-mi-ro-modc (> 3 truc)/ xe chd hang bang container
20 feet

16. Xe dau kéo kéo so-mi-ro-mode (> 3 truc)/xe chd hang bang container
40 feet

17. May kéo

18. Xe may/ xe may dién

19. Xe dap/ xe dap di€n/ xich 16/ xe suc vat kéo

Bang 2.2: Ma hoa cac nhom phwong tién co gioi

Ma nhom Loai phuwong tién Ma nhom | Loai phwong tién

N1 Xe con N5 Xe bus (dudi 24 ghé)
N2 Xe khach (12- 24 chd) N6 Xe bus (25 ghé tro 1én)
N3 Xe khach (25 - 30 chd) N7 Xe tai 5 ta/ban tai

N4 Xe khach (31 ghé tro 1én) | N8 Xe may

Céc loai phuong tién & bang 2.2 s& duoc quy ddi vé phuong tién tinh toan
tai bang 2.3 theo Tiéu chuan Viét nam TCVN 4054-2005. Sau khi c6 két qua
vé hoat dong giao thong tai nut, nhém nghién ctru st dung phuong phap tinh
toan hé sb phat thai dé xac dinh muc d6 6 nhiém tir qua trinh hoat dong cua cac
phuong tién.

2.3.4. Phwong phap tinh toan lan truyén 6 nhiém

Phuong phap nghién ciru dugc sir dung 13 st dung mo hinh toén dé xay
dung phuong trinh lan truyén tiéng 6n dong xe theo phuong trinh Sutton, str
dung phuong phap tinh toan hé sd phat thai dé xac dinh mirc 46 6 nhiém tir qua
trinh hoat dong ctia cac phuong tién.

Dua vao md hinh cai bién cua Sutton, c¢6 thé xac dinh néng do cac chat 6
nhiém trung binh & mot diém bat ky trong khong khi do ngudn dudng phat thai

lién tuc theo cong thirc sau:

C= D.EEJEX}][ﬂ} + e:>s'.}:{_liz_hl)J } !
| 20° | o,u

20t

trong do:

C - ndng d6 chat 6 nhiém trong khong khi (mg/m3);
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E - ngudn thai (mg/m/s); E=N*G/3,6;

Z - d6 cao cta diém tinh (m);

o; - hé s6 khuyéch tan theo phuong z (m) 12 ham sb cua khoang
cach x theo phwong gi6 thoi;

u - tbe do gi6 trung binh (m/s);

h - d6 cao ctia mat dudng so voi mit dat xung quanh (m).

Tri s6 hé sd khuéch tan 6 nhiém o, theo phuong dimg z trong truong hop
nguodn duong giao thong, tri s6 nay duoc xac dinh theo cong thirc Slade (1968)
v6i d6 on dinh khi quyén loai B ¢6 dang sau day:

oz =0,53x0.73

trong do:

X - khoang cach (toa d6) ciia diém tinh so v&i ngudn thai (tinh tir
phia 1é dudng) theo chiéu gi6 thoi.

Hé s6 tai luong 6 nhiém khong khi tir phuong tién giao thong duoc xac dinh
theo WHO [15] v6i hé sd tai lugng thé hién ¢ bang 2.3 va muc On duoc thé

hién ¢ bang 2.4.
Bing 2.3: Hé so tdi lwong cdc chit 6 nhiém theo cic nhom dém xe
Chi tiéu H¢ so theo cac loai phwong tién (g/km)
Xecon | Xetdinhe | Xetainang | Xebus | Xe may
Bui 0,15 0,15 1,6 0,05 0
S0O2 0,0042 0,0042 0,037 0,0074 0,0038
NOXx 0,55 0,55 24,1 1,43 0,3
CO 0,85 0,85 5,15 2,96 20
VOC 0,4 0,4 3 0,26 3
Nhom 1,17 7,8,9 10, 11, 12,(2,3,4,5,6|18
dém xe 13,14, 15,16

Luong luu huynh trong nhién liéu gia thiét 14 0,5%
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Bing 2.4. Mirc 6n ciia mot sé logi phwong tién giao thong

Nhém dém xe Loai phuong tién Mikc on (dBA)
1,7, 17 Xe con, xe tai nhe 77
2,3,4,5,6,8,9, 16 Xe bus 93
18 Xe may 94

Téc do gié trung binh thang 16n nhat khu vyc Ha noi 1y theo QCVN
02:2009/BXD la 2,2 m/s.
2.3.5. Phwong phap tinh toan lan truyén tiéng 6n
Kha ning lan truyén tiéng on téi khu vuce xung quanh dugc tinh theo cac
cong thirc sau:
Lp(X) =Lp(Xo) — ALg — AL, (dBA)
Trong do:
Ly(X) : Mirc 6n tai thoi diém tinh todn cach ngudn gay 6n khoang
cach X, dBA
L,(X0): Mirc 6n do duoc tai nguon gay on cach ngudn giy 6n
khoang cac X0, dBA
ALy : Muc dn giam theo khoang cach X & tan sd i
ALqg = 20 Ig[(X/Xo)1+a] (dBA)
Xo :Khoang céach téi nguén gy 6n ing vai Lp(X0), m
X : Khoang cach tinh toan d6 giam murc 6n theo khoang cach
ung voi Lp(X), m
a - Hé s6 ké dén anh huong hép thu tiéng dn cua dia hinh mat
dat (a=0)

ALc : Do giam on qua vat can. Gia su tai khu vuc du an ALc =0

Kha nang lan truyén tiéng 6n duoc tinh nhu sau:

Ly(X) = Lp(Xo) + 20 1g [(XvX)]  (dBA)
Truong hop cac phuong tién giao thong cing van hanh, mirc 6n tong cong
duoc xéac dinh theo cong thirc sau:

Lz=10x1g) 1001k
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Trong do:
Lr  : Muc on tai diém tinh toan, dBA
L - Mure dn tai diém tinh toan cua nguén on tht i, dBA
- Phuong phdp dw dodn va céng thire tinh: Muc 6n do mot phuong tién
giao thong giy ra duoc sir dung theo cong thirc cia EPA — Tiéng On tir cac thiét
bi x4y dung va may moc xdy dung... thé hién mutc dn ¢ khoang cach 2m, day
1a sb lidu thuong duoc st dung trong cac bao cdo PTM cu thé xe may 94 dB,
xe con va xe tai nho 77 dB, cac loai xe 16n hon thi mitc 6n 93 dB.
Mitc 6n twong duong trung binh ciia dong xe duge tinh theo cong thirc
Sau:

Leq=Lag+10 1gN -10 Ig (T/ty)

Trong do :
N: Luu lugng xe
Leq: Mirc 6n twong duong trung binh, dBA
T, to: thoi gian tinh theo s (to =1S)
Mirc cudong d6 4m tong hop tai diém i trén ludi tinh todn nhu sau:
Lyij

n LLij
Total(Lij) _ j=1lo X 1010

I
Lrotaiwijy = 1039—“7;"““ = 10lg — = 10lg T

TLij
- 1 —_—
n Ly n Ltj—20 og(rTj)
= 10zgz 1010 =10lg » 10 10
j=1 j=1

n
j=11Lij

Trong do:
Lrotaiij: 12 murc cuong do am téng hop cua j tram quan trac
(ngudn) gay nén tai diém i trén ludi tinh toan;
Lj: [a mrc cuong do am do duogc tai tram quan trac thir B
ruij 1a khoang céc giita diém i trén ludi tinh toan dén tram quan trac
J.
2.3.6. Phuwong phap xiy dung ban do GIS
Dit liéu, toa d6 cac diém khao sat duoc chuan hod trén phﬁn mém tinh toan

Excel va phﬁn mém QGIS. Dir liéu thudc tinh dugc nhap vao phﬁn mém QGIS,
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tinh toan, xtr Iy va thé hién trén ban d6 qua cac phép ndi suy. Phuong phap xay
dung ban d6 GIS cho chét lugng moéi trudng khong khi va tiéng 6n thuc hién
tai nut giao Thai Ha - Lang Ha - Huynh Thiic Khang bao gém cac budc sau:

Thu thdp va chudn héa dir lidu:

Dit liéu ban dau gém céc thong sd vé chat lugng khong khi va tiéng 6n dugc
tinh toan cho khu vyuc nut giao thong. Toa do cua cac diém tinh toan nay dugc
ghi lai va chuan héa bang phan mém Excel va QGIS.

Céc toa d0 s& dugc luu trir dudi dang bang dit liéu va dinh dang dé phu hop
v6i phan mém Excel va QGIS.

Tinh todn va nhdp dit liéu cho cdc diém vao phan mém:

Dit liéu toa d6 va thudc tinh cta cac diém khao sat (nhu ndng do cac chat 6
nhiém trong khong khi va mitrc do tiéng 6n) dugc nhap vao cac diém QGIS trén
bang tinh Excel. Dt li¢u toa d0 s€ dugc gan cho cac diém trén ban dd, con dit
liu thudc tinh dugc lién két v6i cac diém nay dé thé hién cac thong s6 moi
truong.

Phan tich va xu ly dir licu:

Sau khi tinh toan va nhap dir liéu, cac phép xtr ly nhu ndi1 suy (interpolation)
s& duoc thyc hién dé tao ra cac bé mit lién tuc thé hién mirc d6 6 nhiém khong
khi va tiéng 6n. Phép ndi suy cho phép suy doan gia tri tai nhitng vi tri chua c6
s6 liéu dua trén cac diém dir liéu da biét, giup hinh dung tong thé hién trang
moi truong trong khu vuc.

Céc phép noi suy thudng duoc str dung bao gdm phuong phap Kriging hoic
Inverse Distance Weighting (IDW). Nghién ctru str dung phuong phap ndi suy
IDW cho céc két qua tinh toan.

Trinh bay ban do:

Dit liéu sau khi duoc tinh toan s& duoc hién thi dudi dang cac ban do chuyén
dé thé hién muc do 6 nhidm khong khi va tiéng 6n tai nut giao thong. Cac 16p
dit liéu co thé dugc ma hoa béng mau sic dé dé dang nhan dién céac khu vyc co6
muc do 6 nhiém cao, trung binh, hoic thép.

Kiém tra va hiéu chinh:
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Sau khi tao ban d9, tac gia tién hanh kiém tra tinh chinh x4c cta cac két qua
ndi suy va thuc hién cac phép chinh sira ¢& dam bao tinh phu hop cua ban d6
v6i thue té hién trang moi truong tai nat giao thong.

Phuong phép xdy dung ban dd trén QGIS gitip dé tai truc quan héa tinh
hinh chit lwong méi trudng va 1a céng cu quan trong trong viée dua ra cac bién

phép quan 1y va céi thién moi truong tai cac khu vuc giao thong dong duc.
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CHUONG 3. KET QUA THONG KE PHUONG TIEN GIAO THONG,
TINH TOAN KHUECH TAN O NHIEM VA XAY DUNG BAN PO O
NHIEM KHU VUC NUT GIAO KHAC MUC THAI HA - LANG HA -

HUYNH THUC KHANG

3.1. Két qua thong ké cac phuong tién giao thong

Két qua thong ké cac phuong tién theo cac hudng di chuyén duoc tinh toan

trung binh cho budi sang (két qua tai bang 3.1) va budi chiéu (két qua tai bang

3.2)

Bing 3.1: Két qud tinh todn lwong phwong tién trung binh vio buéi sing

(don vi: phwong tién/h)

Vitri| N1 | N2 | N3 | N4 | N5 | N6 | N7 | N8 | Xe

dap
LH1 |276.67 |7.44 |389 |211 |422 |511 |[3.78 |523.67 |6.78
LH2 |290.33 |6.22 |3.11 |2.89 |4.78 |500 |[3.56 |480.11 |4.78
LH3 |278.33 |5.78 |4.00 |2.67 |3.11 |6.11 |[3.22 |446.56 5.33
LH4 |300.00 |6.33 |3.89 |2.00 |3.67 [6.33 [3.44 |288.89 6.11
LH5 |275.22 |5.22 |4.00 |2.67 |3.44 [411 |4.11 28556 6.11
LH6 |544.89 |5.33 |2.67 |1.78 |3.78 [4.89 [3.33 |580.89 |4.78
LH7 |388.33 433 |3.11 |1.67 |3.44 [6.00 |[4.00 |265.56 |5.33
LH8 |312.00 |4.67 |3.00 |2.00 |3.56 [4.78 |3.56 |467.89 |6.89
TH1 |315.44|5.00 |3.44 |156 [3.33 |544 |3.33 [434.78|4.00
TH2 |448.89|5.00 |2.78 |2.33 |356 |556 |3.33 |251.33|3.78
TH3 |476.89 |5.00 |3.33 |322 [3.67 |522 |3.33 |238.89|4.33
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TH4 | 27767 ({533 |3.56 [2.00 |522 (478 |4.11 |421.005.78
THS [401.33 (522 (411 |222 |478 |522 |3.33 |310.33|3.89
TH6 |410.00 [4.67 (422 289 |444 |6.11 |3.67 |414.33|4.89

Bing 3.2: Két qud tinh todn lwong phwong tién trung binh vao buéi chiéu

(don vi: phwong tién/h)

Vitri| N1 | N2 | N3 | N4 | N5 | N6 | N7 | N8 | Xe

dap
LH1 |266.44 |478 |3.78 |4.67 |4.33 |533 |4.67 |312.44|5.33
LH2 |290.56 |4.67 |3.44 |3.67 |4.22 [6.22 |3.44 |443.565.00
LH3 |274.89 |7.56 |4.22 |2.78 |4.44 |6.56 |2.89 |479.00 |4.22
LH4 |207.78 |6.22 |4.33 |1.33 |4.11 |533 |2.89 45567 |6.89
LH5 |268.89 |5.67 |5.11 |1.67 |3.89 [3.89 |4.11 |431.56 5.33
LH6 |329.44 |422 |389 |1.44 |500 [6.22 |4.00 |554.78|3.78
LH7 |328.11 |4.00 |3.67 |211 |4.22 |4.44 |356 |277.67|5.11
LH8 |309.00 |4.44 |411 |3.33 (422 |411 |3.56 |437.67|5.89
TH1 |[290.00 |6.44 |4.22 |133 [422 |6.22 |3.67 |245.44|3.89
TH2 |293.78 511 |3.11 |1.89 [3.22 |6.56 |3.67 |255.78|3.67
TH3 |432.33|556 |4.33 |244 |500 |511 |4.00 |398.784.00
TH4 |288.67 |5.56 |4.56 |2.11 |5.11 |3.78 |2.89 |278.00 |4.67
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THS |439.22

6.00 (433 |1.67

3.78

5.22

2.89

519.00

4.67

TH6 |466.78

6.44 |3.67 |2.78

4.56

4.78

4.67

244.44

6.00

Két qua tinh toan lugng phuong tién trung binh qua khu vuc nat giao budi
chiéu thap hon budi sang, 1y do 1a thdi gian theo ddi budi sang tir 7h00-10h00
d3 bao trum thdi gian cao diém vé hoat dong giao thong, nhung voi khung gid
tir 14h00-17h00 thi chwa bao phi toan bd gior cao diém budi chiéu (thuong bat
dau tir 16h30-18h00). Tuy nhién trong ca hai két qua thi c6 thé thay, sb lugng

phuong tién tham gia giao thong chinh tai khu vuc nay 1a 6 t6 con (chiém

46,20% vao budi sang va 43,81% vao budi chiéu) va xe may (chiém 50,20%

vao budi sang va 52,09 % vao budi chiéu) trong khi sd luong phuong tién cong

cong nhu xe bus chi chiém mot phan nhé (3,1-3,4%).

Tac gia da quy doi két qua dém xe nhu trén sang cac nhom rat gon dé tinh

phat thai nhu trong bang 3.3 dudi day:

Bing 3.3: Két qud xiv Iy sé ligu trung binh gio' theo cdc nhom xe

Tuyén Xe may xe tai Xe | Xe | xeca Xe ca Xe ca
duwong <3,5tdn | tai | tai | <1400 | 1400- | >2000
vadtd | 35-| > cc 2000cc cce
con 16 | 16
tAn | tin
Tuyén Lang| 879.889 | 569.722 | 0 0 | 11.556 | 15.889 17.5
Ha - Qua cau
Tuyén Lang | 4971.667 | 3859.556 | 0O 0 | 63.333 | 83.333 90
Ha - Duoi
cau
Tuyén Thai| 526.2778 | 1152.611| 0 0 | 16.611 | 26.167 |23.167
Ha
Huynh Thac| 9125 |[1139.333| O 0 | 16.056 | 22.111 |21.944
Khang
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3.2. Két qua tinh toan khuéch tian 6 nhiém do hoat dong giao thong trén
dwong Thai Ha - Huynh Thuc Khang

S liéu chay mo hinh tinh toan dua ra két qua theo chiéu vuong goc véi cau
vuot s& st dung s6 liéu trung binh cua 2 tuyén Thai Ha va Huynh Thic Khang
1a s6 liéu trung binh.

Ham lwgng bui TSP tir giao théng trung binh gio theo cac di€m ¢ cao dd tinh todn z

250

\ '

Nong dé mg/Nm3

50

10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82
Khoang cach (m)

e Z=1] Z=15 Z=2 =@=7=25 ==Z=3 =gmZ=35 =@mZ=4 =m=7=45 —@=Z=5

Hinh 3.1: Biéu dé é nhiém bui cho truc Ling Ha theo cdc cao d¢ mdt dit
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Ham lirgmg SO2tir giao thdng trén tuyén Ling Ha trung binh gié theo cic diém c6 cao d§ tinh todn z

—-—25
—-—2-45
——T=4
-3 5
—-—7=3
——z:25
z=2
——215

——2z=1

Nang 6 me/Nm3

0 12 14 16 18 20 2 24 26 2B N 32 M ¥ 3 40 42 44 46 48 50 52 54 56 58 60 62 64 6 €8 70 72 T4 76 78 80

Hinh 3.2: Biéu dé é nhiém SO, cho truc Lang Ha theo cdc cao dp mdt dit

Ham lwgng NOX tir giao thdng trung binh gi&r theo cac diém cd cao dé tinh todn z

1650
1600
1550
1500
1450
1400
1350
1300
1250
1200
1150
1100
1050
1000

Nongdo mg/Nm3
Mg A NN X oW
588888883
Jj /

1012 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 65 68 70 72 74 76 78 80 82
S p—— 722 —emz=25 SOYBANNY35 _gu7=i —gm7z=45 —emz=5

Hinh 3.3: Biéu d6 é6 nhiém NOx cho truc Ling Ha theo cdic cao d¢ mdt dit



3.3. X4y dung bin dd lan truyén 6 nhiém
3.3.1 Xay dung luéi tinh toan

Pé tinh toan lan truyén céc vi tri doc theo ban dd, nhom nghién ciru da xay
dung ludi tinh toan. Ludi duoce xdy dung theo cac diém cach tim dudng theo
truc Huynh Thiic Khang - Thai Ha va Lang Ha - Giang V0 v6i cac khoang cach
tr 10-12-14-16-...-72m. Cac nut ludi duge ma héa danh sd nhu hinh 3.4 duéi

day.
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Hinh 3.4 So do tao ludi tinh todn trén bin do OGIS

Véi s6 luong diém ludi nhu vay, dé tai di xac dinh dugc 1024 diém/goc
phan tu.
3.3.2 Tinh toan 6 nhiém theo hai chiéu va nhép dit liéu trén ban dd

Duya trén céac sb lidu vé luong xe va tai luong 6 nhiém bui va SO, tac gia
da sir dung md hinh Sutton dé tinh toan lan truyén 6 nhiém tir hoat dong giao
thong trén tuyén duong nghién ctru t6i khu dan cu hai bén duong. Két qua
nghién ctru dugc tinh vdi cac khoang cach 10m tir tim duong va cac vi tri sau
cach vi tri truge do tinh tir tim duong huéng ra ngoai 2m. Két qua tinh toan
duogc thuc hién dén cac diém cach tim dudng 72m. Trong nghién ciru nay, gia
thiét huéng gié truc giao voi duong. Van toc gié duge tinh toan véi v=2,4m/s.
Céac diém duoc xac dinh toa do va dua vao bang dir li¢u tinh toan theo phuong

trinh Sutton. Pé thuan tién cho qua trinh tinh todn, dir li¢u vé sb luong xe dugc

37



tinh toan bang Python v&i cac mang dir liéu vé khoang cach dén tim duong, toa
dd. Sau khi tinh toan két qua, dir li€u tinh todn duoc cap nhat cho tung diém
khao sat véi cac toa d§ da dugc xac dinh trén QGIS. Tép dir liéu duoc luu lai
v6i dinh dang CSV hodc EXCEL va cap nhat lai ban d6 trén QGIS.

Dit liéu dau vao va truong thude tinh (6 nhidm bui, SO2, NO, va tiéng 6n)
duoc str dung trong QGIS dé ndi suy thanh ban do Raster. Khoang cach va kich
thudc ludi Raster dugc xac dinh mdi pixel tuong Gmg voéi 1m dé phu hop véi

d6 phan giai hién thi cho niit giao thong.
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Hinh 3.5: Két qua thanh Igp bin d6 lan truyén é nhiém bui (TSP) tir hoat
dong giao thong cho truc Ling Hg dén cdc khu vwe din cw xung quanh
Két qua tinh toan cho thdy muc 6 nhiém bui trong gid cao diém sang va
chiéu déu vuot qua QCVN 05:2023/BTNMT (0,3 mg/m?) véi mic vuot cao
nhat 13 100 1an, khoang cach 72 m tir 1& dudng vao sau cac khu dan cu van gay
6 nhiém moi trudng. Véi dic diém 1a mot chit 6 nhiém dang hat c6 thé xam
nhap sau vao co thé nguoi, phd hoai cac co quan dac biét 1a h¢ ho hép. Viéc

ti€p xuc véi bui gay ra cac bénh cap tinh cho hé ho hap nhu hen suyén, viém
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phé€ quan, phoi tac nghén man tinh. Ngoai ra cdc hat min khi di chuyén vao con
nguoi cé thé gay ra cac bénh cho tim, gan, roi loan chiic nang, anh hudéng dén

hé than kinh trung wong.
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Hinh 3.6: Két qud thanh ldp bin d6 lan truyén 6 nhiém SO tiv hoat djng
giao théng dén cdc khu vwe dan cw xung quanh.

Tuong tu nhu vy, v6i quy dinh vé ham luong SO, trong khéng khi 1a
0,35mg/Nm3 thi céc vi tri vao sdu 72 m van c¢6 ham lugng SO, vuot qua quy
dinh (gia tri thap nhat 1a 2,3 Mg/Nm? vao bubi sang). Nhu vy co thé thiy hoat
dong cua dong phuong tién giao thong khi qua cau vuot Lang Ha tai vi tri nit
giao Lang Ha - Thai Ha — Huynh Thuc Khang di gay anh hudng xau dén chat
lugng moi truong khong khi khu vuc. Véi dac diém 1a mot khi axit va ua nudc,
SO, c6 thé anh hudng truc tiép dén strc khde con ngudi, gdy mua axit pha hoai
moi truong, hodc nd con cé thé anh huong gian tiép thong qua viéc bién doi

quang hoa trong khi quyén.
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Noéng dé NOx (Mg/m3)
I 224
346
[1468
[ 590
I 712

Hinh 3.7: Két qud thanh ldp bin d6 lan truyén 6 nhiém NOx tir hoat dong

giao thong dén cdc khu vwe dén cw xung quanh.

Chu giai: _
Do on (dB)

109
D119
3129
il 138

Hinh 3.8: Két qud thanh Igp bin do lan truyén é nhiém tiéng on tivr hoat

dong giao thong dén cdc khu vwe dén cw xung quanh.
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Két qua nghién ctu cho thdy, muc do tiéng oOn tai cac nha mat tién gan
duong giao thong vuot gap doi quy dinh cho phép. Trong khoang thoi gian tir
7h dén 10h sang, dic biét 1a vao gid cao diém, tiéng 6n ghi nhan cao hon khoang
10% so véi khoang thoi gian tir 16h dén 17h. Véi thoi gian 6 nhiém tiéng on
kéo dai nhu vy, c6 thé du doan rang cac thoi diém khéc trong ngay ciing sé co
mirc on cao hon gidi han cho phép. Mic du tiéng 6n khong thé cam nhéan bang
cac gidc quan, nhung tac dong cua nd dén strc khoe con nguoi 13 rat nghiém
trong.

Nghién ciru di chi ra rang viéc tiép xuc voi tiéng 6n trong thoi gian ngan
nhung ¢ mirc do khong qué cao c6 thé gay giam thinh lyc tam thoi. Khi tiéng
on dat toi 85 dBA, thinh giac c6 thé bi t6n thuong nghiém trong; néu tiéng 6n
16n hon, c6 thé gay ton thuong cho ddy than kinh thinh giac, dan dén diéc tam
thoi hodc vinh vién. Tiép xuc 1au dai véi tiéng on c6 thé lam thay doi chirc nang
hé than kinh tu chu, din dén tang nhip tim, huyét ap va strc can mach ngoai vi.
Viéc thudng xuyén nghe tiéng 6n giao thong & mirc 70 dB ciing 1am gia ting
nguy co mac bénh nhdi mau co tim. Séng trong moi trudng dn A0, con nguodi
thuong tré nén cang thang, d& cau gat va it giao tiép voi hang xom, tir d6 anh
huong dén hanh vi, ngay ca khi tiéng 6n da giam. Tinh trang tiéng on tai khu
dan cu hai bén duong Thai Ha - Huynh Thuc Khang, dac biét 1a tai ntt giao
Thai Ha — Lang Ha - Huynh Thac Khang, vugt mirc quy chuan cho phép, 1a
mot van dé dang lo ngai. Tuy nhién, do thoi gian nghién ciru ngan va s liu
thu thap con han ché, can mo rong nghién clru vao cac ngay trong tuan, kéo dai
thoi gian dém xe, ciing nhu thu thap thém dit liéu vé chat luong moi truong
khong khi va tiéng 6n dé dua ra danh gia chi tiét hon.

3.4. Pé xuit giai phap giam thiéu 6 nhiém
3.4.1. Dé xuit cac giai phap giam thiéu 6 nhiém khong khi

Pé giam thiéu tac dong tir 6 nhiém khoi va bui do giao thong, c6 thé trong
thém hang rao cay xanh tai vanh dai gitra khu vuc nut giao va cac khu dan cu
lan can. Tai cac chung cu va nha cao ting, nén trong céc loai cay thich hop
trong nha dé tao hang rao phan cach véi khu vuc anh huéng cua giao thong.

Ngoai ra, can xay dung thém cac rao chin tai ciu vuot qua nat giao nham

giam thiéu 6 nhiém khong khi va tiéng on phat sinh tir khu vuc cau vuot. Viée
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ting cuong tudi nudc va rira duong tai nit giao cling rat quan trong dé giam
bui bam trén dudng do hoat dong giao thong. Str dung drone phun nudc vao
cac khung gio cao diém co thé gitp han ché sy phat tan 6 nhiém.

Thém vao d6, cin bd sung cac tram xe dap cong cong gan khu vire nit giao
dé phuc vu nhu ciu di chuyén ctia ngudi dan, dong thoi ting cudng hé thong
giao thong cong cong trong khu vuc. Dé kiém soat luu luong xe tai nut giao,
c6 thé ap dung bién phap cam chiéu dudng theo ngay chin, ngay 1é hodc theo
loai phuong tién.

Cubi cuing, viéc lap dat cac tram quan trac mdi truong ty dong tai nit giao
s& gitp thu thap thong tin va dua ra canh bao kip thoi cho ngudi dan khi chat
luong khong khi x4u di. Dya vao céc thong tin thu thap dugc, ¢ thé dé xuat
cac chinh sach va hanh dong hop 1y dé cai thién tinh hinh 6 nhiém.

3.4.2. Pé xuit cac giai phap giam thiéu 6 nhiém tiéng on

Giai phap 1y thuyét: Dé giam thiéu 6 nhiém tiéng on, can phai han ché so
luong nguén on. Trong diéu kién hién tai cua thanh phé Ha Noi, véi nhitng han
ché vé dia 1y, ha tang va tinh hinh kinh té x3 hoi, viéc phat trién cac hoat dong
gay ra tiéng 6n nhu luu luong xe ¢d hay xi nghiép cong nghiép ciing can duoc
kiém soat. Viéc giam ngudn 6n sé tac dong tich cuc dén viéc giam thiéu 6 nhiém
tiéng 6n tong thé. Chang han, néu giam s luong xi nghiép cong nghiép, dong
nghia vai viée cling giam dugc luu lugng xe phuc vu cho hoat dong san XUAt
va di chuyén cta cong nhan, tir d6 gop phan can ddi van dé 6 nhiém tiéng on
trong thanh phd.

Giai phap kiém soat: Thuc té, tir giai doan dau, chung ta da khong cha ¥
dén viéc kiém soat nguon 6n méi phat sinh nhu co so san xuat méi, xe cd mai
tham gia lyu thong va cac ngudn 6n sinh hoat khac. Viéc nay dan dén tinh trang
6 nhiém tiéng 6n ngdy cang gia ting, v6i nhiéu ngudn vuot qua quy dinh.

Giai phap giam On tir ngudn: Giai phap nay mang tinh co ban va phu hop
v6i1 xu hudng stir dung cong ngh¢ sach. Co6 hai hudng chinh trong giai phap nay:
th nhat 14 giam on ngay tir khau thiét ké va ché tao day chuyén san xuét cong
nghiép hodc phuong tién giao thong; thir hai 1a 4p dung cac bién phdp gidm

tiéng 6n cho cac thiét bi dang hoat dong.

42



Giai phap phan loai ngudn on: C6 thé phan loai cac ngudn on theo kha ning
khic phuc mirc d6 6n. Ngudn 6n c6 thé chia thanh bon loai:

Loagi 1: Ngudn 6n chip nhan dugc theo quy dinh.

Loagi 2: Ngudn 6n vuot muc quy dinh nhung c6 kha ning khic phuc vé mit
kinh té va k§y thuat.

Logi 3: Ngudn on vuot quy dinh nhung khéng du kha ning khic phuc.

Loagi 4: Cac ngudn 6n khong duge phép ton tai trong thanh phé.

Giai phap giam 6n trén dudng lan truyén: Giai phap nay thuong ap dung dé
giam tiéng On tir giao thong va céac xi nghiép. Bién phap thuong duoc sir dung
1a xay dung man chin gan ngudn On va trong cay xanh dé han ché sy lan truyén
cua tiéng on. Thém vao do, lrflp dat cac két cAu cach am tai cac khu vuc tiép
nhan tiéng 6n ciing 1a mot giai phap hiéu qua.

Giai phap khtr nguon on chinh: Trong toan thanh ph, 6 nhiém tiéng on chu
yéu dén tir hoat dong giao thong. Tuy nhién, & timg khu vuc cu thé, tiéng on
chinh c6 thé 1a tiéng 6n tir giao thong, cong nghiép hodc sinh hoat. Giai phap
khtr ngudn on can c6 su két hop giita quy hoach va cac bién phap khac dé giam
thiéu 6 nhidém tiéng 6n, trong khi van dam bao hoat dong cta doi séng do thi

khong bi anh hudng tiéu cuc.
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KET LUAN VA KIEN NGHI
I. KET LUAN

Nghién ctru da tién hanh cac cong viéc quan sat va ghi lai s lugng xe qua
khu vire nat giao Thai Ha — Lang Ha - Huynh Thac Khang vao ca budi sang va
chiéu. Song song véi viéc dém xe, dit liéu vé hién trang moi trudong khong khi
tai khu vuc ndy ciing dd duogc thu thap trong subt thdi gian quan sat. Nhiing
thong tin nay da dugc sir dung dé tinh toan qua trinh lan toa cua cac chat 6
nhiém khong khi va tiéng 6n do hai dong giao thong gay ra, vdi cac d6 cao khac
nhau.

Sau khi két hop cac dit liéu quan trac moi trudng cung véi so lidu dém xe
tai nut giao Thai Ha — Lang Ha - Huynh Thuc Khéng, tac gia da st dung phan
mém chuyén dung dé xay dung ban do QGIS thé hién su khuéch tan 6 nhiém
do giao thong trong khu vuec.

Két qua nghién ctru chi ra rang nat giao Thai Ha — Lang Ha - Huynh Thiic
Khang c6 mat do phuong tién tham gia giao thong rat 16n. Khu vuc nay duoc
thiét ké 1a ntt giao 1ap thé véi cac ngudn 6 nhiém & cac do cao khac nhau, dan
dén viéc 6 nhiém lan téa xa hon. Cac khu dan cu xung quanh ghi nhan ndng do
SO,, bui va tiéng 6n vuot qua mic cho phép. Pé cai thién tinh hinh nay, chinh
quyén Ha Noi can thuc hién cac bién phap nham giam luong phuong tién tham
gia giao thong, trong do6 viéc nang cip va mé rong mang ludi giao thong cong
cong nhu xe buyt, duong sat d6 thi 1a rat quan trong. Nghién ctru hién tai chi
duogc thuc hién trong hai khoang thoi gian sang va chiéu, dé c6 cai nhin tong
quat hon vé tinh hinh 6 nhiém, cAn mé rong nghién ctru theo cac thoi diém khéc
trong ngay va ap dung cac cong cu quan tric dé danh gia d chinh xac ciia md
hinh tinh toan.

II. KIEN NGHI

Pé c6 danh gia chinh xac hon nira can tién hanh nghién ctru dé xay dung
co s& dir liéu bang cac phan mém khac nham don gian hoa qua trinh nhap liéu
vao phﬁn mém QGIS, déng thoi tao diéu kién cho viéc mé rong pham vi ludi
tinh toan. Python 13 mot trong nhiing cong cu c6 thé duge xem xét dé hd trg
qua trinh nay.
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Do thoi gian nghién ctru, nhan lyc va kinh phi c6 han, nén du an van con
mdt sb han ché vé viéc thu thap s6 liéu chua du cho nhiéu thoi diém trong ngay,
thang, hay nim. Diéu nay din dén viéc s6 liéu chua hoan toan phan 4nh ding
tinh hinh tai khu vuc nut giao. Mot s6 két qua do dac str dung thiét bi cam tay
cling chua c6 do tin cdy cao. Nhimg yéu té nay anh huong dén mic d6 ung
dung ctia ban 6 QGIS trong viéc danh gia chat lwong khong khi va 6 nhiém
tiéng 6n tai nit giao thong Thai Ha — Lang Ha - Huynh Thiic Khang. Do do,
tac gia dua ra mot s kién nghi nhu sau:

Tang cudng giam sat va thu thap sé liéu vé chat luong khong khi va tiéng
on bang ca phuong phéap thu dong va tu dong.

Mo rong mang ludi quan tric khong khi ty dong tai cac nit giao thong dé
c¢6 thém nhiéu ngudn s6 liéu cu thé cho danh gia.

Pho bién tng dung QGIS t6i cac dia phuong va co sd tuyén dau.

Tang cudng tap huan cho can bd vé viéc tmg dung QGIS trong cac diéu
kién thuc té.

Phat trién cac cong cu quan 1y dir liu

Pay manh hop tac véi cac t chirc qudc té vé méi truong dé hoc hoi kinh
nghiém va tiép nhan cic cong nghé tién tién trong giam sat va danh gia 6 nhiém

moi trudng
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