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Tém tit: Bai bdo gidi thiéu mot s6 két qua nghién ctru ing dung phan mém CALROADS VIEW
dé mo phong lan truyén 6 nhiém bui PM10 tir hoat dong giao thong trén tuyén duong Trudng
Chinh - Ha N¢i. Két qua nghién ciru cho thay anh huong cta hoat dong giao thong duong bo dén
nong do bui PM10 tai khu vuc dan cu doc theo tuyén duong 12 kha déng ké. Nong do bui trung
binh 24h 16n nhat 12 95,6pg/m® xap xi bang 63,6 % so véi quy chuan cho phép hién hanh. Vi
hudng gi6 chii dao 12 Dong Nam (tan suét 33%) thi khu vuc chiu anh huéng 16n nhit do lan truyén
bui PM10 trong khong khi 1a khu vye dan cu phia quan Ddng Pa bén canh dwong Trudng Chinh.

Két qua ctia md phong bing mo hinh dat 79% két qua quan trac thyc té.

Tur khéa: M6 hinh héa, PM 10, Calroads view.

1. Mé dau

O nudc ta, tinh trang 6 nhiém moi trudng
khong khi tai cdc do thi 1on nhu thanh phd Ha
Nbi, thanh phé H5 Chi Minh da duoc gidi khoa
hoc canh bdo tir rat lau. Ngudn gdy 6 nhiém
khong khi chi yéu do hoat dong giao thong van
tai, xay dung, cong nghi€p va sinh hoat. Trong
d6 hoat dong giao thong dong gép 70% luong
khi thai 6 nhiém [1]. Puong Truong Chinh 1a
mdt trong nhing tuyén duong huyét mach trong
ndi d6 thanh phé Ha Néi, c6 luu lugng phuong
tién giao thong rat 16n. Trong khi d6 day Ia
tuyén duong kha hep khong di dép g nhu cau
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tham gia giao théng. Do vdy tinh trang tic
nghén giao thong thuong xuyén xay ra, hau nhu
cic ngay trong tudn, khong chi gy can tré dén
hoat dong tham gia giao thong ctia nguoi dan
ma con anh huong dén sitc khoe nguoi dan
xung quanh vi su phdt thai chit 6 nhiém tur
phwong tién giao thong 12 rat 16n. Trong bai
nghién ctru nay, phan mém CALROADS
VIEW da duogc lya chon dé mo phong 6 nhiém
bui PM10 tir hoat dong giao thong trén tuyén
duong Truong Chinh - Ha Né6i. Pac trung cua
cdc ngudn thai giao thong nay 12 lwong phat thai
nho nhung s6 ngudn phat thai 16n va lién tuc.
Ngoai ra thi vi tri ngudn thai thap hon so véi
ngudn thai tir hoat dong céng nghiép.
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2. Phwong phap nghién ctru
2.1. Piéu tra khdo sdt hién truong

- St dung camera d& ghi hinh luu lwong
phuong tién tham gia giao thong tai tuyén
duong Truong Chinh. Vi tri dat camera ghi
hinh tai céng Vién y hoc Hang khong-225
Truong Chinh - Ha Noi. Mdi ngay ghi hinh
trong 24 khung gio tir 1h-24h, mdi gio ghi hinh
15 phit. Sau khi ghi hinh giao thong, tién hanh
dém s6 luong va phan loai cdc phuong tién giao
thong tir cdc file ghi hinh dé c6 dugc dién bién
lwu luong giao théng ¢ tuyén dudng Truong
Chinh tir ngay 19/1/2015 dén 31/1/2015.

- Str dung mdy do khi tuong dé thu thap cdc
du liéu khi tuong véi cdc thong s6 nhiét do, do
am, toc 4o gié, hudng gié, lugng mua. Thiét bi
ghi dit liéu 2 14n trong 1 gid, mdi lan cdch nhau
30 phiit, ngay do 24 gio, thoi gian do trung thoi
gian véi quan tric giao thong. Vi tri Iip dat thiét
bi do khi tugng lua chon trén dinh tdoa nha B4,
cach mat dat 10m, trong Vién y hoc Hang
khong-225 Truong Chinh- Ha Noi

- Bui PM10 duoc do truc tiép lién tuc bﬁng
mdy do GRIMM. Dé d4nh gi4 sy lan truyén bui
PM10 trong khong khi do hoat dong giao thong,
may do bui duogc dat tai 3 vi tri khac nhau véi 2
vi tri do bui gin ngudn giao théng ky hiéu 1a
TC1 va TC2, vi tri do bui tht 3 1a do mdi
truong nén, cich xa ngudn giao thong ky hiéu
1a BG trong d6: TC1: Ng6 306 Truong Chinh,
cach duong Truong Chinh 2m. May duogc dat
tai vi trf c6 d6 cao 1,7 m cach mat dat; TC2:
Vién Y Hoc Hang Khoéng 225 Truong Chinh.
Céach duong Truong Chinh 5m. Mdy dugc dat
tai vi tri ¢6 d6 cao 2 m so voi mat dat; BG: Do

ntal Dust Monitor weswwr __

Hinh 1. Mdy do bui GRIMM.

moi trudng nén, dat trén dinh toa nha D4 bén
trong Vién Y Hoc Hang Khong, cich mat dat
7m, cach duong Truong Chinh 150m. Thoi gian
do trong khung thoi gian quan tric khi tugng va
luu lwong xe, Mdy ghi dit liéu 2 14n trong 1 gio,
mdi 1an cdch nhau 30 phiit, ngay do 24 gio.

2.2. Phuong phdp mé hinh héa

Phuong phdp mo6 hinh hdéa toan hoc tng
dung trong moi trudong khong khi dugc trinh
bay chi tiét trong [2]. bé ung dung phuong
phdap nay trong viéc danh gia qua trinh lan
truyén bui PM10 phat thai tir hoat dong giao
thong trén tuyén duong Truong Chinh - Ha
No6i, mo6 hinh CALINE4 (mo6t trong 3 md hinh
tich hop trong phin mém CALROADS VIEW)
da duogc lya chon trong bai nghién ctru.

CALINE4 dya vao phuong trinh khuéch tdn
dang Gaussian va khdi niém vung xdo tron dé
md phong qué trinh lan truyén, khuéch tn cdc
chat 6 nhidm trong khong khi. DPdi tuong mod
phong trong md hinh CALINE4 1a cic tuyén
dudng giao thong, cdch thirc md phong tuyén
duong nhu 1a mot ngudn thai dang tuyén nhu
sau: mdi tuyén duong dugc phan khic thanh
cdc tiéu phan, coi mdi tiéu phan nhu mot yéu td
phat thai doc lap. Nong do chéat 6 nhiém tai mdi
dlem tiép nhan duogc tinh todn dua vao _phép
téng hop cic thanh phan 6 nhiém lan truyén toi
né tir céc tiéu phan

Nong do tong cong tai diém tiép nhan 12 két
qua cua phép cong cic thanh phan 6 nhiém lan
truyen dén né tir cdc tiéu phan khéc nhau cua
ngudn duong, cong thic tinh nong do tong cong
nhu sau:

W
" Bok

Hinh 2. Vi tri cdc diém quan tric.
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C(mg/m ): nong do trung binh tong cong ctia chat 6 nhiém tai diém tiép nhan

n: s0 tleu phin ctia ngudn dudng.

CNT: s6 lan truyen ¢6 su hoi tu cua chit 6 nhiém.

WTj: thanh pl}ﬁn trong 5O st dung cho cong thire tinh cong suét phat thai cta tiéu phan thir j.
SGZi: tham so khuéch tan roi theo phuong thang dung.

H(m): d(f),cao nguén duong .
u(m/s): toc do gio tai d6 cao H.

QEi: cong suat phét thai cua tiéu don vi trung tAm i .

PDij: ham mat do xéc sudt.ngudn thai 1a éng khéi phat thai lién tuc, c6 gde dt tai chan éng khéi,
tryc OX huodng theo chiéu gi, truc OY vuodng gée vai truc OX, truc OZ doc theo 6 ong khai. Nong do
céc chat 6 nhiém tai bé mit ctia nguon phit thai diém dugc tinh theo cong thirc sau:

CCc,2) = zfj:fﬂzexp[— 05 (2) ] ()

Trong d¢:

C (xy.2) - n6ng do chét 6 nhiém tai diém c6
toadox,y, z (mg/m3);

Q - luong phat thai cia chat 6 nhidm (g/s);

K - hé s ty 18 bién ddi cdc nong do tinh
todn vé céc don vi yéu cau (gid tri mac dinh
K=1.106 d6i vé6i luu luong thai Q (g/s) va ndng
d6 chat 6 nhiém dugc tinh todn C (u g/m3));

V - thanh phan lién quan dén sy khuéch tan
chat 6 nhiém theo phuong thing dimng;

D - hé s6 phén ra;

Us - tdc dd gi6 trung binh tai do cao hiéu
dung (m/s);

oy, oz - h¢ s khuéch tin theo phuong
ngang va phuong thang dimg (m);

» Ly do lwra chon m6 hinh

Mb hinh CALINE4 da duoc kiém dinh thuc
té, dap g céc tiu chuan cia dao luat Ve cac
yéu cau d6i voi md hinh du bdo lan truyén khi
thai ciia Hoa Ky va hién nay dang duoc st dung
phd bién & nhidu nudc trén thé gidi [3, 4, 5].

3. Két qua nghién ciru va thio luin

DPuong Truong Chinh 1a mdt trong nhiing
tuyén duong huyét mach trong noi do thanh phé
Ha Noi, ¢6 luu luong phuong tién giao thong
rat 16n, trung binh mdi ngay c6 hon 200.000
phuong ti€én giao thong lu thdong qua duong
Trudng Chinh,trong d6 xe mdy chiém ty 1é rat

cao (89,6 %). Luu luong xe trén tuyén dudng
Truong Chinh thay ddi theo ting gio, luu luong
xe cao nhat vao hai khung gio 12 7h - 9h va 16h
- 18h; thap nhét vao khung gid tir 1h-4h.

Két qua tinh todn mo phong lan truyén bui
PM10 tr phat thai tir hoat dong giao thong trén
tuyén duong Trudng Chinh - Ha Noi bang md
hinh CALINE4 nam 2015 theo cac kich ban
khac nhau dugc trinh bay dudi day.

Nong d6 bui PM10 trung binh gid 16n nhat
bién thién theo ting gid trong ngay. Nong do
bui PM10 trung binh gi¢' dat gid tri cao nhat
thuong vao hai khung gid tir 7h-9h (186pug/m’)
va 16h-18h (231ug/m’); thap nhét 12 tir 1h-4h
(4,1ug/m’).

Su bién thién gid trl ndng d6 bui PM10 trung
binh gio 16n nhat c6 méi twong quan khd chit ché
voi su bién thién luu luong xe theo gidr trong ngay
trén duong Truong Chinh (hé sb twong quan giita
nong d6 va luu lugng xe 1a 0,74).

Su anh huong cta hudng gié va toe do gié dén
sy lan truyén bui PMI0 trong khong khi tai khu
vuc dén cu doc theo tuyén duong Truong Chinh 12
khé dang ké. V6i hudng gié chi dao tai khu vyce 1a
hudng gié Dong Nam (tin suét chiém 33%) thi khu
vuc bj anh huéng do lan truyén bui PM10 trong
khong khi 16n nhat 1a khu vuc dén cu phia quan
DPéng Pa bén canh dudng Truong Chinh. Trong
khi d6 huéng gi6 Dong Béc (chiém tin suét
15,2%) s& gy anh huong dén khu vuc dan cu quén
Thanh Xuan canh duong Truong Chinh.
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trén tuyén duong Truong Chinh.
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Hinh 4. D thi bién thién lwu lugng xe mdy
theo gid cua cdc ngay trong tuan.

Hinh 5. Ndong d6 bui PM10 lic 17h ngay thir Ba voi hudng gié Dong Nam.

Dé danh gid két qua mo hinh, trong nghién
clru ndy dd tién hanh quan tric nong do bui
PMI10 tai ba vi tri vi tri TC1 (cach duong
Truong Chinh 2m) va TC2 (cach duong Truong
Chinh 5m) dé so sanh két qua quan trac bui
PMI10 véi két qua md phong lan truyén bui
PM10 trung binh gi¢ v6i kich ban ndng d6 nén
khu vuc bang 53,2 ug/m’. Gid tri ndng do nén
dugc xdc dinh trén co s¢ khao sdt do dac tinh
bang gid tri trung binh cua ndng do PMIO trung
binh gid quan tric duoc tai vi tri nén BG trong
hai ngay thtr Ba va tho Nam trong thoi gian
nghién ctru.

Két qua cho thiy ndng do bui PM10 tir md
phong thap hon kha nhiéu so véi két qua quan
trac bui PM10 thuc té tai tuyén duong Truong
Chinh, cu thé sai sb gitra gilra két qua mod
phong va két qua quan tric tai vi tri TC1 1a
khoang 15,5 % va & vi tri TC2 la khoang
26,5%. Nguyén nhan 1la PM10 duoc phat sinh
khong chi tir ngudn giao thong ma con tir cic
hoat dong cong nghi¢p va dan sinh.

Két qua mo6 phong lan truyen bui PM10 va
so sanh két qua md phong voi két qua quan tric

thuc té bui PMI0 tai tuyét duong khao sit duoc
trinh bay trong cdc hinh va bang dudi day
(Bang 1):

4. Két luan

Duya trén viéc quan tric hién truong, phan
tich, xtr 1y cdc s6 liéu khi twong, dit liéu ban dd
va sb lidu phit thai, cdc tdc gia da tién hanh tinh
toan md phong 6 nhiém bui PM10 tir hoat dong
giao thong trén tuyét dudng Truong Chinh bang
mo hinh CALINEA4.

Két qua tinh todn md phong lan truyén o
nhiém bui PM10 trén dudng Truong Chinh cho
thiy nong d6 bui PM10 trung binh 24h 16n nhat
1a 95,6ug/m’> (QCVN 05:2013/BTNMT; PM10
trung binh 24h: 150 pg/m®). V&i hudng gi6 cha
dao 12 Pong Nam (tan sut 33%) thi khu vuc
chiu anh huéng 16n nhit do lan truyén bui
PM10 trong khong khi 1a khu vuc dan cu phia
quan Déng Da tiép gidp dudng Trudng Chinh.
Diéu ndy can phai dugc canh bdo cho ngudi
dan sinh sbng tai khu vire ndy va xem xét, danh
gid ky khi ¢6 du 4n qui hoach, phat trién mé
rong tuyén dudng nay.
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Béng 1. Nong do bui PM10 trung binh gio m6 phong trong truong hop “Worst - Case angle”
va nong d6 bui PM10 trung binh gio quan tric (Pon vi: ug/m?)

Vi tri TC2 TC1
Ngay Thir Ba (27/1/2015) Thir Nam (29/1/2015)

Nong dd bui PM10 trung . Nong do bui PM10 trung .

binh gio' mé phong trong Nong 9 byl PM10 binh gio' mé phong trong Nang dp byl PM10

truomng hop Worst —Case frung binh, gi0quan truomng hop Worst —Case frung binl{ gitquan
Gio angle trac Angle trac
1h 56,1 81,2 59,6 96,45
2h 559 78,8 59 114,95
3h 55,8 80,9 58,3 105,3
4h 58,8 64,6 62,4 101,05
5h 66,2 80,7 70,7 85,75
6h 84,3 124 80,2 1414
7h 118,1 156,75 131,1 173,7
8h 104,7 166 1374 166,4
9h 94,6 1444 121,7 97,55
10h 93,3 137,15 104,6 84,45
11h 83,1 125,15 83,9 71,2
13h 78,3 103,45 80,7 81
14h 83,5 110,9 91,4 82,6
15h 82 113,15 91 93,85
16h 83,1 158,3 92 98,05
17h 90,6 128,85 90,3 94,35
18h 87,8 121,15 1142 102,85
19h 90 109,55 99,5 87,25
20h 84,6 104,4 84,4 79,3
21h 83 100,7 92,5 100,6
22h 77,2 87,8 88,6 88,8
23h 65,3 81,3 76,6 92,85

24h 58,4 75,2 65,6 72,05
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Hinh 6. D) thi so sénh gitta ndng d6 bui PM10 md
phong trong trudng hop “Worst_Case angle” va
nong do bui PM10 quan trac dugc tai vi tri TC1.

Két qua so sanh giita md hinh va s6 liu
quan tric bui PM10 da chi ra rang nong do bui
PMI0 md phong béng khoang 79% ket qua
quan tric thyuc té. Qua dé c6 thé thay rang hoat
dong giao thong déng gép dang ké vao ndng do
bui PM10 trong khong khi tai khu vuc nghién
ctru. Két qua nay cung cép thém thong tin gidp
cic nha quan ly ra quyét dinh trong cong tic
kiém sodt 6 nhiém tai dia phuong.

Két qua nghién ctru ciing cho thiy kha ning
{mg dung ctia mod hinh vao thyc tién rat kha thi va
y nghia dic biét trong cong tic canh bdo 6 nhiém
va phan viing 6 nhiém tai céc tuyén dudng giao
thong phuc vu cdng tac qui hoach, mé rong mang
ludi giao thong ndi do tai thu d6 Ha Noi.
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Simulating the PM 10 Dispersion from Traffic
on Truong Chinh Street, Hanoi, Using Calroads View Software
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Abstract: The article presents results based on calculation and simulation of PM10 dispersion
from traffic on Truong Chinh street, Hanoi, using Calroads view software. Results show a
significant effect of traffic on concentration of PM10 at the residential area surrounding the
street. Concentration of PM10 reached up to the maximum value of 95,6ug/m’ which is equal to
63,6 % of the current air quality standard per 24h. The residential are in Dong Da District near
Truong Chinh Street is most impacted by PM10 dispersion due to wind from southeast direction.
Results obtained from simulation account for 79% results from measurement.

Keywords: Modeling, PM 10, Calroads view.



