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Abstract: Rice straw burning is an annual activity and a major contributor to local air pollution,
concentrated in a short time in most agricultural countries like Vietnam. In this study, the air
emission inventory tool is used to calculate the total amount of particulate matter (PMio, PM25)
generated from rice straw burning in the Winter - Spring crop in 2020 in Hanoi city. In the next step,
the ADMS pollutant diffusion model was used to simulate the possibility of particulate matter
transmission caused by the rice straw burning. The results show that with a total amount of 179.08
tons of PMyo and 163.3 tons of PMs dispersed into the environment, causing local air pollution in
the southern area of the city, where there is a large cultivated area, the rice-yield is high and the
amount of straw burned in the field accounts for the majority. To minimize the impact of rice straw
burning activities, government and local authorities need to be more aggressive in implementing the
directive to ban burning straw in the city and provide provide more practical alternatives to farmers.
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Tich hop kiém ké khi thai va mo hinh hoa danh gia lan truyén
0 nhiém bui do dot rom ra ngoai dong rudng trén dia ban
thanh pho Ha Noi1

Hoang Anh Lé%", Ngb Quang Khoi?

YTruong Dai hoc Khoa hoc Ty nhién, Dai hoc Qué'c gia, Ha Noi
334 Nguye:n Trai, Thanh Xudn, Ha N¢i, Viét Nam
2Pai hoc Cranfield, Duong College, Cranfield, Bedfordshire, MK43 0AL, Virong Qu(jc Anh

Nhan ngay 29 thang 8 ndm 2020
Chinh sira ngay 15 thdng 3 nam 2021; Chap nhan dang ngay 27 thang 3 nam 2021

Tom tat: DSt rom ra 1a hoat dong xay ra thuong nién va la ngudn co dong gop dang ké gay 6 nhiém
khong khi cuc bo, tap trung trong thoi gian ngan ¢ hau hét cac quéc gia canh tac néng nghiép nhu
Viét Nam. Trong nghién ctru nay, cong cu kiém ké khi thai dwoc sir dung dé tinh toan tong luong
bui (PM1o, PM5) phét sinh tir hoat dong d6t rom ra vu Déong - Xuan nim 2020 trén dia ban thanh
phb Ha Noi. Budc ké tiép, md hinh khuéch tan chat 6 nhiém ADMS dugc st dung dé md phong kha
nang lan truyén bui do hoat dong dbt rom ra gay nén. Két qua cho thay véi téng lwong 179,08 tin
PM1o va 163,3 tan bui min PMys phat tan vao mai truong, gay 6 nhidm cuc b ¢ khu vuc phia nam
thanh phd, noi c6 dién tich gieo trong 16n, san lugng lua cao va luong rom ra dét bo ngoai dong
rudng chiém phan I6n. Bé giam thiéu tac dong ciia hoat dong d6t rom ra, cic co quan nha nudc, cac
don vi chirc nang dia phuong can quyét liét hon nira trong viéc thuc hién chi thi cim d6t rom ra trén
dia ban thanh phd va cung cap nhitng giai phap thay thé cé tinh thuc té hon déi véi ngudi ndng dan.

Tir khéa: Kiém ké khi thai, M6 hinh héa, D6t rom ra, ADMS, PM1o, PM2s.

1. Mé& dau

Khu vuc dong bang song Hong (PBSH) ¢
san lwong lua hang ndm 16n tht hai, sau dong
bang song Ciru Long, 13 mot trong hai vura lua
chinh ctia Viét Nam. Trong d6, Ha Néi la vung
trong laa chinh cia PBSH véi dién tich, ning
suét laa cao [1]. Sau khi thu hoach phan bong
Iua, phﬁn 16n phé phu phérn rom ra con lai bi thai
b6 trén dong rudng. Lugng rom ra niy thuong
duoc st dung vao nhiéu muc dich khac nhau
nhung van khéng hét, vi vy ching thuong bi
dugc ddt chay trén cic canh dong nhur 1a cach xir
1y nhanh va ré tién nhat [1-8]. Rom ra c6 thé chua
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kho hoan toan khi ddt tao thanh nhirng dam khoéi
bao tram mot ving rong 16n, anh huéng dén moi
truong, stc khoe cong dong dan cu séng quanh
khu vuc d6 [1-5, 9]. D6t rom ra ngoai dong
rudng 1a qué trinh d6t khong kiém soat va dot
chéay khong hoan toan [10], d& phat sinh nhiéu
thanh phan doc hai vao méi trudng nhu bui PMio
(la cac hat bui co dwong kinh dong hoc < 10um),
PMas (la cac hat bui co dwong kinh dong hoc
<2,5um), BC (black carbon, hay con goi la cac-
bon den, mugi than, bé héng), cac tac nhan gay
hiéu (rng nha kinh (CO, CO,, CH4, N20), céac khi
c6 thé tich ty trong khi quyén giy ra tinh trang


file:///D:/Project/Paper/2021/A-4671-99Z_Blinded%20manuscript_Format.docx%23_ENREF_1
file:///D:/Project/Paper/2021/A-4671-99Z_Blinded%20manuscript_Format.docx%23_ENREF_1
mailto:leha@vnu.edu.vn
https://doi.org/10.25073/2588-1094/vnuees.4
file:///D:/Project/Paper/2021/A-4671-99Z_Blinded%20manuscript_Format.docx%23_ENREF_1
file:///D:/Project/Paper/2021/A-4671-99Z_Blinded%20manuscript_Format.docx%23_ENREF_9
file:///D:/Project/Paper/2021/A-4671-99Z_Blinded%20manuscript_Format.docx%23_ENREF_10

H. A. Le, N. Q. Khoi / VNU Journal of Science: Earth and Environmental Sciences, Vol. 37, No. 3 (2021) 1-10 3

mua axit (SO2, NOx), cac hop chét hitu co dé bay
hoi (VOCs) va nhiéu thanh phan khac. Khoi rom
ra ciing duoc cho 14 nguyén nhan gy ra rat nhiéu
loai bénh tét ¢6 lién quan dén hé ho hép nhu viém
tac nghén phdi man tinh (COPD), hen suyén, gy
ra tinh trang ngdt ngat, kho tha va con la nguy
co gdy mat an toan giao thong cao [6-8, 10, 11].

Dbt rom ra duoc gan cho 1a nguyén nhan gay
ra tinh trang khoi mu day déc bao quanh thanh
phd Ha Noi (TPHN) nhitng ngiy sau vy mua thu
hoach [6, 9]. Trudc ddy ciing da c6 mot sé cong
trinh nghién ciru van dé& nay & Ha Noi, nhung
thuong chi dung lai & mic danh gid, kiém ké
dugc tong lwong khi thai phat sinh do dét rom ra
trén dia ban nghién ctru. Trong khi do, ban chat
ctia chat 6 nhiém khi phat tan vao moi truong
khong khi thuong duge khuéeh tan, van chuyen
sang khu vuc khic dudi anh huong cua cac didu
kién khi twong nhu nhiét 46, d6 am, toc do gid,
hudng gio, hodc cac yéu td dia hinh, vat can va
nhidu yéu tc khac [6]. Mot s6 cau hoi nghién
ctru dugc dat ra trong bai bao khoa hoc cua Le
va cac cong su [6] rang cac chat 6 nhidm tir qua
trinh d6t rom ra do6 sé di chuyén di dau? Vi muc
d6 6 nhiém nhu thé nao? Pay ciing chinh 1a mbi
quan tdm cua cac nha hoach dinh chinh sach,
quan 1y chét luong méi trudng vi mot thu do
xanh - sach - dep va trong lanh hon, déng song
hon. Dong thai méi nhat trong 19 trinh nay 1a viéc
Chi cuc bao vé Moi truong Ha Noi (HN-EPA)
tham muu cho S& Tai nguyén va Moi truong Ha
Nbi (DONRE) ¢6 to trinh s6 4836/TTr-STNMT-
CCBVMT vé viéc ban hanh chi thi cAm dét rom
ra, cac phu phim cay trdng va chit thai rin sinh
hoat nham giam thiéu tac dong tiéu cuc dén moi
truong trén dia ban TPHN. Lanh dao ban nganh
chtre nang thanh phé va cac dia phuong phén ddu
dén ngay cubi 2020, thyc hién cac bién phap hd
trg dé nguoi dan cham dat hoan toan tinh trang
dbt rom ra, phu phdm céy trdng sau khi thu
hoach, sir dung cac giai phap thay thé khac véi
muc tiéu than thién véi moéi truong va dam bao
strc khoe cong dong. Tuy nhién do viéc chua ban
hanh duge chi thi, chi dao sat sao, hanh dong
quyet liét, manh m& hon nén hoat dong d6t rom
ra van con dién ra trén dia ban TPHN trong vu
lua DBong - Xuan 2020 vira qua.

Pé nghién ciru duge mdi quan hé giita ngudn
phat thai va qué trinh lan truyén chat 6 nhiém
trong khi quyén, hai cong cu kiém ké khi thai va
md hinh hoa thudng duoc tich hop dé giai quyét
bai toan d6 va tra 1oi dugc nhitng cau hoi khoa
hoc néu trén. Cong cu kiém ké khi thai da duoc
trinh bay trong nhiéu bai bao khoa hoc, trong d6
cac nghién ctu mdi, ndi bat duge nhom nghién
ctru chung t6i thyc hién [1, 2, 4-6]. V&i cong cu
mo hinh hoéa lan truyén chat 6 nhiém trong khi
quyén, nghién ciru nay sir dung hé thong mé hinh
khuéch tan khi quyén ADMS (Atmospheric
Dispersion Modelling System). ADMS dugc xay
dung va phat trién bsi Cong ty Tu vin nghién
ctu moi truong Cambridge (Cambridge
Environmental Research Consultants - CERC,
Anh Quéc) [12-15]. ADMS mé phong su khuéch
tan ciia chat thai dya trén 'm6 hinh Gauss, mang
lai can bang giira 6 chi tiét, do chinh xac va thoi
gian tinh toan, yéu cdu cua thong tin diu vao
[13]. Trén 1y thuyét, st dung mé hinh
Lagrangian hay Euler, thay vi Gauss, la phu hop
hon dé tinh toan lan truyén 6 nhidém khong khi
(ONKK) v6i pham vi rong (>10* km?) [14]. Ly
do 14 béi hai loai mé hinh nay 4p dung nhiéu loan
khong khi mot cach ngau nhién dé tinh quy dao
ctia khdi ONKK. Quy dao nay duogc tinh nhidu
lan dé xét xac suat kha ning khdi khong khi téi
diém tiép nhan (receptor), tir d6 cho ra két qua
chinh xac hon. Tuy nhién chung doi héi di liéu
diéu kién gi6 chi tiét hon nhiéu so voi Gauss va
chi ¢6 thé cho ra két qua véi chi tiét thap, 6 ludi
16n [16]. Nguoc lai, Gauss la cong thirc don gian
hoéa cua hai loai trén, né gia dinh sy dao dong cua
vector gi6 tuan theo phan phdi chun, tir d6 thay
vi tinh quy dao nhiéu 1an, chi can 1 phuong trinh
dé tinh lan truyén khong khi tir 1 ngudn thai d&én
1 diém tiép nhan [17]. Diéu nay dong nghia la
md hinh Gauss chi st dung 1 b6 dir li€u gioé cho
toan bd khu vuc, khong phu hgp khi tinh lan
truyén voi pham vi rong. Tuy nhién ADMS van
dugc chon cho nghién ctru nay la vi 3 1y do:
I) Pay 1a budc khoi diu cho mé phong lan truyen
ONKK tir hoat dong dét rom ra vi vdy sb lidu
dau vao chi pht hgp v6i mo hinh Gauss (trong
diéu kién chua day du dir liéu khi tuong thay
van, mirc 6 nhidm nén); ii) Nghién ciru mudn
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truyén tai thong tin so bo anh huong cua viée dét
rom ra dén cong dong va cac cap chinh quyen
va md hinh Gauss c6 thé trich xuat ban do 6
nhiém v&i d6 chi tiét cao mot cach dé dang,
nhanh chéong hon. Nguoc lai, vi chi trich xuét
dugc ban do véi 6 ludi 16n, két qua mo hinh
Euler va Lagrangian kho c6 thé so sanh dugc véi
dir liéu quan tric trong pham vi thanh phd
(thuong dugce lap dat gan nhau, canh dudng giao
thong); va iii) Néu can thiét, m6 hinh ADMS c6
thé duoc 10ng ghép vai cac loai md hinh khéac dé
cho ra két qua phu hop v6i nhu cau trong tuong
lai, nhu treong hop ma Hood va cac cdng su [18]
da str dung ca mo hinh ADMS va EMEP (mo6
hinh Euler chinh thirc cho cac quy wéc ONKK
tai EU) dé mo phong phat thai d6i voi thanh phd
London, Anh Qudc.

ADMS 1la md hinh dugc danh gia c6 tinh
thich tng cao véi muc dich dugc xay dung nhu
mot cong cu mo hinh hoa danh cho tét ca cac cap
quan ly, tir co' s& dén trung wong. Khong chi co
kha nang tinh nong do khi thai phat ra tir tat ca
cac loai nguon bao gébm diém (point), dién
(area), khdi (volume), ludi (grid), hoic duong
(road / line); ADMS con c6 thé cho ra két qua
v6i do chi tiét rat cao, thé hién bang két qua tinh
ndng do trung binh trong khoang tir 10 phit t6i
1 nam, hay tich hop hang nghin ngudn thai trong
cing mdt 1an chay moé hinh [19]. Nho vay,
ADMS duogc stir dung rong rai cho muc dich danh
gia thuc té, xay dung quy chuin, ciing nhu ap
dung trong cic nghién ctru, phat trién chuyén
sau. Pham vi t6i wu ctia md hinh trong pham vi <
10* km?, phu hop cho cac thanh phd va thi tran
[14]. V& mirc d6 sir dung, ADMS la cong cu
danh gi4 tac dong ONKK tir giao thong phd bién
nhit tai Vuong qudc Anh. Mot sé thanh phd tai
cac nude dang phat trién cling di 4p dung thanh
cong md hinh nhu Beijing, Singapore, Cape
Town [12, 20]. Nhung nghién ctru nay cho thay
ADMS c6 thé gitip biéu dién cac van dé vé
ONKK mét cach truc quan, dem lai thong tin
quan trong vé mdi quan hé giita ngudn thai,
phuong thic quan ly va anh hudéng téi moi
truong. M6 hinh ADMS ciing da dugc ap dung
dé danh gi4 tac dong cta chuong trinh phan loai xe

theo ngdy tai Beijing nhdm phuc vu giao thong
trong Thé van hoi muia hé Olympic 2008 [15].

Trong nghién ctu nay, cong cu kiém ké khi
thai duoc &p dung dé tinh toan tong luong bui
(PMio va PM;s) phét sinh trong qué trinh d6t
rom ra trén dong ruong vu lta Dong - Xuan nim
2020 trén dia ban TPHN. Sau d6 cong cu mo
hinh hda ADMS s& duoc st dung dé danh gia
qua trinh lan truyén bui anh hudng nhu thé nao
dén chat luong khong khi do hoat dong d6t rom
ra thuc té ngoai dong ruong vu laa noi trén. Do
v6i hoat dong dot rom ra tai Viét Nam, mé hinh
nay mang lai tiém nang 16n trong nghién ciu vi
day 1a mot ngudn thai kho dinh luong, chua timng
dugc md phong tong quéat. Ap dung md hinh
ADMS vi thé s& mang lai nhitng théng tin mai,
hitu ich vé tac dong cua viéc d6t rom ra toi chat
lwgng méi truong khéng khi xung quanh thanh
phd, cling nhu dinh huéng, danh gia hidu qua cia
c4c giai phap giam thiéu, ngan ngira 6 nhidm tur
hoat dong nay.

2. Pbi twong va phuong phap
2.1. Phuwong phdp kiém ké khi thdi

Khi thai tr hoat dong ddt rom ra duoc wdc
tinh dua trén san lugng rom ra ddt ngoai dong
rudng va hé sd phat thai (emission factor - EF)
cua chung. Cac nghién ctru trudce day cua cac nha
khoa hoc trén thé gidi va Viét Nam déu duoc tinh
toan bang cach st dung cac thanh phan dugc thé
hién quan coéng thtc (1) tor nghién cuu cia
Thongchai va Kim Oanh [8] nhu sau:

El; = P;x NyxDix Byxm; x EF; D

Trong do:

Eli: lwong khi thai cua chét 6 nhidm i (trong
nghién ciru nay i la PMio hodac PM>s);

Pi: san lugng lua (kg);

Ni: ti I¢ rom ra theo san luong lia lac vira thu
hoach;

Di: ti trong kho cua rom ra sau thoi gian phoi
ngoai dong rudng;

Bi: ti 1é rom ra d6t ngoai dong rudng (%);

ni hidu sudt dét chay rom ra (%);
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EFi: hé s6 phat thai chat 6 nhiém i tir &6t rom
ra (9/kg).

San lugng lua (Pi), rom ra cia TPHN co
duoc tir két qua diéu tra, khao sat thuc té va xu
ly sb liéu cua nhom tac gia, dugc bao cao qua
cong trinh nghién ctru cua Le va céac cong su [6].
Céc thong s6 anh huong qua trinh dot va hé sb
phat thai ciia cac khi thai phat ra do dét rom ra
trén dong rudng duge tham khao nhu EF(PMio)
= 9,1 g/kg va EF(PM2s) = 8,3 glkg [7, 11]; ni=
89% [3]. Cac gia tri Ni = 0,9 va Di = 0,62 dugc
nhom tac gia tién hanh lam thyc nghiém trong
diéu kién Viét Nam va di cong bd trong céac
nghién ctru khoa hoc trudc day [2, 4-6]. Ty 1 dot
rom ra ngoai dong rudng (Bi) duoc xac dinh
thong qua diéu tra, khao sat thuc té trén dia ban
TPHN trong vu lia Bong - Xuan nam 2020 la B;
=0,2 (ty 1¢ rom ra dt ngoai dong rudng 1 20%).

2.2. Phuong phap mé hinh hoa

Sau khi c¢6 duoc s6 lidu kiém ké phat thai,
céc dir liéu d6 duoc sir dung dé thiét 1ap dir lidu
dau vao (input data) str dung duoc cho mé hinh
khuéch tin ADMS. Toan bd pham vi (domain)
cua dir li€u phat thai s€ dugc chia thanh cac 6
ludi (pixel) déu nhau, chiéu ngang 34 6 lugi va
chiéu doc 30 6 1uéi, voi mdi 6 c6 dién tich 149,16
km? (Hinh 1). V&i mdi 6 ludi s& duoc tinh gid tri
phat thai (g/s/m?) véi luong bui phat sinh duoc
tinh theo cong thirc (1) da c6 ¢ phan trén.

[T =

Pixel,
| dign tich: 9,16 km?

Hinh 1. Mién tinh to4n phat thai va m6 hinh hoa
lan truyén bui do dot rom ra ngoai dong rudng trén
dia ban TPHN, vu DPong - Xuén 2020.

Théng s& dau Yéu cau thiét k&, din nhap di ligu
vao téi thiu ||
Ea ElS

Vi tri
ngudn thai

g

(VLR M ~p MUrc thai trung binh cho tirng 6 Iwéi (g/s/m?).

=== Ngudn dang 6 luéi (pixels).

g

Hé s8 thay déi . .
iheotheA sn === Thay dbi theo gi® trong ngay.

g

Dt ligu ——— Nhiét o + Luong may + Huéng gi6 +Téc do gio.
khi twong (Data tir 3 nam tré Ién dé dat do chéc chén).

Hinh 2. Yéu cau dit liéu ddu vao (tdi thiéu)
cua md hinh ADMS.

Ngoai thong s6 ngudn phat thai (lwong phat
thai trong timg 0 pixel theo gid), dé danh gia
dugc qua trinh lan truyén bui bang mo hinh
khuéch tan ADMS thi dit liéu can thiét va anh
huong dén qua trinh lan truyén 1a cac yéu 6 khi
twong nhu nhiét d§, lwong may, tbe do gio va
huong gié (Hinh 2). Dit liéu nay duoc thu thap tir
tram quan trac khi tugng ctia san bay Noi Bai nham
dai dién nhat cho diéu kién khi twong dia phuong.

3. Két qua va thio luin

3.1. Két qua kiém ké dir liéu rom ra va phdt thdi
bui do dot rom raq trén dia ban thanh pho Ha Ngi

Két qua kiém ké dit liéu vé dién tich, san
luong lha va rom ra thai bo trén dong rudng cia
vu mua Péng - Xudn nam 2020 trén dia ban
TPHN duogc thdng ké qua Bang 1. Két qua nay
dugc trinh bay theo sy phan bd 22 quan/huyén
trong téng s6 30 don vi (12 quén, 17 huyén va 1
thi xd). Trong thuc té s& duoc phéan chia theo
ting 6 ludi dé phu hop cho viéc tng dung mé
hinh mé phong lan truyén 6 nhiém khi quyén
ADMS. Theo do, téng dién tich canh tac lta vu
Dong - Xuan nam 2020 trén dia ban TPHN la
67.493 ha, chiém khoang 20% dién tich toan
TPHN. Sau thu hoach, két qua thu hoach duoc
427.713 tan loa va dé lai trén dong rudng gan
385.000 tan rom ra twoi. Huyén Ung Hoa cé
dong gop 16n nhit v6i tdng dién tich canh tac laa
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14 8.490 ha, thu dugc hon 53.500 tin lua va tao
ra hon 48.000 tan rom ra thai bo trén dong ruong.
Ngoai 8 quan/huyén khong cé dién tich canh tac
lua vy Pong - Xuan 2020, huyén Tu Li€m co
dién tich canh tac lta thap nhat, chi khoang 12
ha, thu duoc hon 72 tan laa va sinh ra khoang 65
tAn rom ra twoi.

Vi lugng rom ra thai bo trén dong rudng noi
trén va cac muc dich st dung rom ra sau thu
hoach c6 phan thuyén giam, ngudi ndng dén véi
nhu cau can giai phong nhanh dong rudng cho
kip lich thoi vu tlep sau nén da d6t rom ra ngoai
ddng rudng [2, 4-6]. Két qua tinh toan cho thy
tong lugng bui phat sinh trong diéu kién thuc té
dbi v6i vy laa bong - Xuan nam 2020 trén dia
ban TPHN bao gom 179,08 tan PMio va 163,3
tan bui min PM,s. Nhu vay bén canh cac ngudn
gdy ONKK & TPHN nhu ngudn tir giao thong,
xdy dung, lang nghé [9] thi bui va khi thai tir hoat
dong dbt rom ra cng la nguon dong gop dang
ké. Pay 1a van dé giy 6 nhidm moéi trudng trim

trong do tinh chét cuc b, chit 6 nhiém tap trung
trong thoi gian ngin (tap trung cao diém chi
trong 7-10 ngay) [2, 4-6, 9] cang gly stc ép 16n
hon dén chét luong moi truong dia phuong
[6, 9]. Hinh 3 trinh dién tong lugng bui PMio va
PMzs phat sinh do d6t rom ra vu lta Pong -
Xuan nam 2020 trén dia ban cac quan/huyén
thuéc TPHN. Hoat dong ddt rom ra phat sinh
luong bui min rat 16n [6, 8, 11], phu hop véi cac
bai toan kiém ké phat thai do d6t rom ra va dot
sinh khdi. Lwong bui thé (coarse particles,
PM25.10) chi chiém mot phan khong dang ké
trong tong luong bui PMio. Diéu d6 mot phan do
anh hudng tir hé sb phat thai véi EF(PMo) 12 9,1
g/kg, trong khi d6 EF(PM2s) 1a 8,3 g/kg [7, 11].
S liéu kiém ké phat thai (Bang 1) cho thay cac
huyén Ung Hoa, Chuong My va My Dc 14 ba
trong sd cac quan/huyén trén dia ban TPHN
c¢6 tong lugng bui phat sinh 16n nhit do hoat
dong ddt rom ra vu lua Pong - Xuan nam 2020
gay nén.

Béng 1. Théng ké dir liéu dién tich, san lugng lta va lugng rom ra thai bo trén déng rudng dia ban TPHN,
vu Pong - Xuén 2020

o . ) Luong phat thai
STT | Ten quinhuyen | D0 tich | Sin lugng lia |- Luuong rom (i)
PM]_O PMZ.S
1 Ba Vi 5.082 31.259 28.133,4 38,7 35,3
2 Chuong My 7.691 49.307 44.376,3 61,1 55,7
3 Pan Phuong 342 2.103 1.892,4 2,6 2,4
4 bong Anh 3.042 19.432 17.489,1 24,1 22,0
5 Gia Lam 899 5.611 5.049,6 7,0 6,3
6 Hoai burc 707 4.465 4.018,9 55 5,0
7 Mé Linh 680 4.222 3.799,9 5,2 4.8
8 My Dtic 7.590 47.931 43.137,8 59,4 54,2
9 Phi Xuyén 6.441 40.578 36.520,5 50,3 459
10 | Phuc Tho 2.166 13.728 12.355,3 17,0 15,5
11 | Quéc Oai 3.361 21.504 19.353,3 26,6 24,3
12 | So6c Son 6.649 42.647 38.382,0 52,8 48,2
13 | Thach Thét 3.561 22477 20.229,3 27,9 254
14 | Thanh Oai 5.703 36.436 32.792,8 45,2 41,2
15 | Thanh Tri 751 4.821 4.339,3 6,0 54
16 | Thuong Tin 3.149 19.962 17.965,4 24,7 22,6
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17 | Tu Liém 12 72 64,6 0,1 0,1
18 | Ung Hoa 8.490 53.487 48.138,3 66,3 60,5
19 | Ha béng 256 1.622 1.459,8 2,0 1,8
20 | Hoang Mai 23 133 119,3 0,2 0,1
21 | Long Bién 38 239 2154 0,3 0,3
22 | Son Tay 860 5.192 4.672,6 6,4 59
Tong TPHN 67.493 427.713 384.505,2 529,4 482,9

(g Hoa
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Tong lugng phat thai (tan)

Hinh 3. Téng lugng bui phat sinh do ddt rom ra trén
dong rudng dia ban TPHN, vu Pong - Xuén 2020.

3.2. Két qua danh gia lan truyén 6 nhiém bui do
dot rom ra ngodi dong ruéng trén dia ban thanh
phé Ha Néi

Véi dit liéu kiém ké vé& ngudn rom ra thai bo
va bi ddt trén dong rudng, két qua lan truyén 6
nhiém bui PMio va bui min PM2s dugc md
phong bang md hinh lan truyén bui khi thai
ADMS duoc trinh bay & Hinh 4. Vi quy chuan
ky thuat qudc gia vé chat lwong méi trudong
khong khi xung quanh (QCVN
05:2013/BTNMT), PMyg va PMy;5 chi ¢6 gia tri
gi61 han trung binh ngay (24h) lan luot 1a 150 va
50 pg/m3 [21], bai viét nay chi d& cap dén két
qua nong do bui trung binh ngay dé so sanh, danh
gia theo quy chuan k¥ thuat quoc gia. Sy thay doi
nong do khi thai theo gio trong ngay (hourly
variation of concentrion) da dugc tinh, tuy nhién
s& can ap dung phuong phap chi tlet hon dé thao
luan va kiém dinh va d& cap phan tiép theo. Hinh

4 biéu thi ban d6 cac duong dang tri ndng do 6
nhiém PMs trung binh ngay. Day la co s¢ xac
dinh kha nang phoi nhiém trong thoi gian dai véi
bui, qua d6 udc tinh tac dong t6i stc khoe cia
con nguoi va moi truong. Két qua cho thay gia
tri nong d6 bui PMio trung binh ngay (24h) lon
nhit 1a 28,8 pg/m?, gia tri ndéng d6 bui PM2s
trung binh ngay 16n nhat 14 26,3 pg/m. Két qua
tinh toan cho thiy trong thang 6 nam 2020, bui
PMyo tir d6t rom ra di dong gop 19.2%, con
PMas 14 52.6%. Nhu vy, theo két qua mé hinh
ADMS, hoat dong ddt rom ra vu mua bong -
Xuan trén dia ban TPHN khong gay ra sy vuot
chuén PMio va PM_ 5 trong méi truong khong khi
xung quanh. Tuy vay can luu y rang chat luong
khong khi xung quanh khong chi anh hudng boi
mdi ngudn thai tir ddt rom ra riéng 1é ma 13 su t6
hop cua nhiéu ngudn thai khac nhau. Do vdy can
¢6 ké hoach giam thiéu va chuong trinh quan 1y
thich hop. Két qua phat thai trong nghién ctru
nay ciing thap hon nhiéu so véi muc phat thai so
v6i vu lua cung ky ctia cac nam trude tung dugce
thuc hién nam 2015 [4] va nam 2019 [6] do ty 1€
d6t rom ra ngoai dong rudng trén dja ban TPHN
d3 giam hon nra, tir 44% xubng con khoang 20%
nhu hién nay. Pay 1a két qua ban ddu dang duoc
ghi nhan bsi nd lyc cia HN-EPA, DONRE Ha
Nbi trong viéc dé xuat ban hanh chi thi cAm dét
rom ra, cac phu pham cay trong va chat thai ran
sinh hoat nham giam thiéu tac dong tiéu cuc dén
moi truong trén dia ban TPHN.

Theo két qua md hinh héa qua trinh lan
truyén bui, ving 6 nhiém chinh ¢ phia Nam
TPHN, bao gdm thi tran Pai Nghia (huyén My
Pic), thi tran Van Dinh (huyén Ung Hoa) va x4
Kim Bai (huyén Thanh Oai). Diéu dang chu y 14
khu vy thi trdn Séc Son, trong d6 ¢6 ca khu vuc
san bay Noi Bai ciing 1a ving chiu 6 nhiém do
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hoat dong ddt rom ra. Vao céac thoi diém dot rom
ra, khéi bui sinh ra d anh huong dén tém nhin
cua phi cong trong qua trinh thyc hién cét, ha
canh xuong san bay, tlern an nguy hiém, uy hiép
an toan bay [9], do vay can phdi c6 giai phap han
ché, ngan ngura 6 nhlern tr ngudn nay.

Can luu ¥y ring ADMS c6 kha ning md
phong phéan tng hda hoc don gian qua 8 phuong
trinh NOx va 3 phuong trinh SO4%, tir d6 tinh
toan duoc bui nitrate va sulphate thir cap. Chi tiét
vé cac phan Gmg nay duoc mé ta rd boi CERS
[22]. Tuy khong chi tiét bang cac mo hinh Euler
chuyén dung cho van chuyén hoa chit nhu WRF-
Chem hay CMAQ, nhung ADMS van c6 thé
dung dé tinh qué trinh oxi héa/ quang hoa tir
VOCs thanh cac géc tw do rdi tir d6 tao ra bui
nitrogen (stable non-gaseous nitrogen products),
hay tuong ty v&i ammonium sulfate (NHz)2SO4
[23]. Tuy nhién, dé co thé ap dung goi cong cu nay
cia ADMS can ¢ thong tin vé muc 6 nhlern nén.
Vi thé, dé co dugce két qua chinh xac hon can dya
vao nhitng nghién ciru phét trién tiép theo.

V& kiém dinh va hiéu chinh két qua mé hinh,
phuong phap da dugc dinh hudng do 1a so sanh
v6i dit lidu quan tric chit luong khong khi tai dia
phuong. Tuy nhién kiém dinh chwa thé duoc
thuc hién vi nhu da ban luan ¢ trén, hién khong
c6 théng tin vé 6 nhiém nén ¢ xung quanh

Két qua lan truyén PM10 tir hoat déng dét rom ra vu déng xuan

PM10_24h (ug/m3)
<vALUE>
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TPHN, vi du do dac bén ngoai trung tdm thanh
phd. Néu dé so sanh véi dir liéu hién co do la
quan tric bén duong giao thong thi van can thong
tin v€ cac nguodn thai chinh va ude tinh vé mirc
d6 déng gop cua cac ngudn thai nay. Vé phuong
phép, qua trinh kiém dinh s& str dung goi cong cu
Openair trong ngdén ngt 1dp trinh R. Ngoai
nhing so sanh co ban nhu nong do trung binh,
dd 1éch chuén, gia tri cuc dai, cuc tiéu thuong
thiy v&i nghién ctru trude day, Openair cho phép
tinh nhimng thong s6 thong ké chi tiét hon bao
g6m hé s6 tuong quan (correlation coefficient -
R), gia thién kién trung binh (mean bias), phan
du doan trong hé s hai (fraction of predictions
within a factor of two) [24]. Tir d6, kiém dinh két
qua c6 thé cho ra nhiing db thi truc quan, c6 kha
ning cung cip nhiéu thong tin hiru ich. Trong
thuc té, cac nghién clru cua cac t chure, cac nha
khoa hoc trén thé gidi da thuc hién khau kiém
dinh két qua mé hinh ADMS. Hinh (5a) 1a danh
gia két qua cia ADMS tai Marylebone Road,
London sir dung Openair [25], Hinh (5b) 1a két
qua tr ADMS tai Beijing theo gio trong ngay
[12]. Cac nghién ctru d6 da di dén két luan chung
cho rang két qua ctia md hinh ADMS Ia hoan
toan phu hop va c¢6 kha ning ung dung tdt trong
thue té, c6 do tin cdy cao [12, 25].

Két qua lan truyén PM2.5 tir hoat déng dét rom ra vu déng xuan

PM25_24h (ug/m3)
<vaLue>

Hinh 4. Két qua md phong lan truyén bui tir ngu(f)n d6t rom ra trén dia ban TPHN, vu Pong - Xuan nim 2020
bang mé hinh khuéch tan ADMS: PMjo va PMzs.
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Hinh 5. Kiém dinh két qua m6 hinh bang cong cu Openair: (a) Biéu do phan tan két qua md hinh ADMS
va két qua quan trac NOx tai Marylebone Road [25]; (b) Bi€u do theo gio ket qua mo hinh ADMS
va két qua quan trac NO tai Beijing [12].

4. Két luan

Két qua diéu tra, danh gia cho thiy vu lta
Pong - Xuan nam 2020 trén dia ban TPHN co
tong dién tich canh tac 1a 67.493 ha, thu hoach
dugc 427.713 thn lta va dé lai trén déng rudng
gén 385.000 tAn rom ra tuoi. V4i hoat dong thuc
té din ra trén dia ban TPHN, hoat dong d6t rom
ra dugc xem nhu théi quen ¢ hiru, thudng nién
da 1am phat sinh 179,08 tin PMo va 163,3 tin
bui min PM2s vao khong khi. Lugng khoi bui
nay di dong gép vao ngudn gdy ONKK cuc bd
trong TPHN va cac dia phuong lan can. Két qua
md hinh hoéa bang mé hinh khuéch tin ADMS
cho thiy gia tri ndng do bui PMyo trung binh
ngay (24h) 16n nhét 1a 28,8 pg/md, gia tri nong
do bui PMys trung binh ngay 16n nhét 1a 26,3
ng/m?®, chua vuot qua gia tri gidi han theo quy
chuin  ky thuat qudc gia QCVN
05:2013/BTNMT. Pay la két qua ban diu dang
duoc ghi nhan béi nd luc cia HN-EPA, DONRE
Ha No¢i va cac co quan hitu quan trong viéc ngan
chan hoat dong cam ddt rom ra, cac phu phérn
cdy trdng va chét thai rin sinh hoat va tién toi
x6a bd hoan toan hoat dong dbt rom ra vao cubi
nam 2020, giam thiéu tac dong tidu cuc dén moi
truong trén dia ban TPHN.
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