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NGHIEN CUU UNG DUNG MO HINH HOA TINH TOAN O
NHIEM KHONG KHi CHO NGUON THAI PUONG VA
THE TiCH - TRUONG HQP AP DUNG TAI
MO KHAI THAC PA TINH BINH DUONG

Bui T4 Long", Nguyén Hoang Phong!, Nguyén Chau My Duyén'

Tém tat: Phat thai tir hoat dong khai thdc dd la logi hinh gdy é nhiém chinh cho khu viee xung

quanh véi logi hinh nguon thdai nguon dwong va nguon thé tich. M6 hinh héa méi truong la cong
cu khéng thé thiéu dé danh gid pham vi va mirc do anh hiwong tir loai hinh hoat déng nay. Trong
nhiéu nam qua, dd cé nhiéu nghién ciru diea trén phirong phdp mé hinh todn khdc nhau, dic biét
Co quan bao vé moi truong My da dwa ra phuong phap tinh toan luu y toi dia hinh phic tap va su
thay doi khi twong tai 16p bién khi quyén. Bai bdo nay, dwa trén phwong phdp két hop mé hinh
todn, GIS, WRF tinh todn 6 nhiém khéng khi tir nguon thé tich va nguon dwong tir hoat déng khai
thac da tai Binh Duong. Két qua tinh toan dwoc kiém dinh tir s6 liéu thuc do cho thcfy do tin cdy

cua mo hinh duoc dé xuat.

T khoa: M6 hinh phdt tén, 6 nhién bui, nguon thé tich, nguon dwong, WRF.

Ban Bién tép nhan bai: 12/05/2019  Ngay phan bién xong: 20/06/2019 Ngay dang bai: 25/07/2019

1. Pit van dé

Cong tac quan ly moi truong thuong xuyén
phai d6i mat v6i 6 nhiém khong khi ¢ khu vuc
tap trung loai hinh phat thai dang dudng va vung,
vi du noi khai thac da phuc vu cho nganh xay
dung. Tuy thudc vao vi tri, cAu tric, dang mo da,
tac dong moi trudng ctia qua trinh khai thac, ché
bién, van chuyén dién ra da dang va cudng do
khéac nhau [12]. Tac dong t&1 moi truong khong
khi ctia hoat dong khai thac khoang san chi yéu
1a tao ra bui. Bui thuong phat sinh trong qua trinh
nd min, dao xuc dat da, boc xic va van chuyén
khoang san. Cac loai bui nay déu doc hai t6i st
khoe con nguoi do vay xay dung phuong phap
dinh luong 6 nhiém khong khi 1a nhiém vu can
giai quyét trong khuon kho bao vé moéi truong
va phat trién bén viing. Trong nghién ctru nay,
dwa trén s6 ligu hién trang khai thac dé tai 2 mo
khai thdc Thuong Tan, Tan My, tinh Binh
Duong dua ra danh gid mac d9, pham vi anh
huong tir cac loai hinh ngudn thai khac véi
ngudn diém, cu thé 1a dang dudng (line source)
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va thé tich (volume source).

Tai Viét Nam, cac nghién ctru iing dung mo
hinh phét tan 6 nhiém khong khi bat dau tir thé
ky trudce [1-3] va tdng nhanh sau ndm 1998, xem
ngudn nghién ctru trong [3-4]. Han ché cua céac
nghién ctru trong nudc [1-2] chi gidi han ngudn
diém, trong [3] c6 xem xét mot sé truong hop
ngudn dudng, ngudn thé tich, tuy nhién nghién
ctru nay chi xem xét dia hinh bang phang, khong
lwu ¥ t6i truong hop ngudn thai nam trong khu
vuc dia hinh phtrc tap. Han ché tiép theo cua cac
nghién ciru [1-3] chua y t6i sy thay do6i yéu t6
khi tugng tai 16p bién khi quyén, diéu rat quan
trong trong tinh toan 6 nhiém khong khi. Nghién
ctru [4] da dua ra cach tinh 6 nhiém khong khi
cho ngudn diém c6 luu ¥ toi dia hinh phic tap
cling nhu yéu té khi twong 16p bién, tuy nhién
han ché ciia nghién ctru nay 1a khong luu y t6i
céc loai hinh ngudn khac nhu nguon dudng,
ngudn thé tich. Nghién ctru phét trién mé hinh
phat tan 6 nhiém khong khi duoc thuc hién tai
nhiéu nudc, dic biét la cac nudc phat trién, xem
[5-7] va céc trich dan trong d6, nhung My la
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nude thuc hién cong viéc nay co h¢ théng hon
ca [8-11]. Theo Environmental Protection
Agency (EPA) (1995) [8], khoi dau tir nam
1991, Hiép hoi Khi tuong Hoa Ky (AMS) va Co
quan Bao vé€ Moi truong Hoa Ky (EPA) da khoi
xuong mot sy hop tac véi muc tiéu dua thanh tyu
nghién ctru 16p bién hanh tinh (Planetary Bound-
ary Layer, PBL) vao cac mo hinh phan tén 6
nhiém. Két qua ctia sy hop tac nay duoc thé hién
trong [8-11]. Tuy nhién, han ché cuia cac nghién
ctru nay 1a két qua viét phan mém tinh toan it
dugc cong bd rong rii do van dé ban quyén.
Bai bao nay thuc hién nghién ctru ung dung
mo hinh hoa tinh toan 6 nhiém khéng khi cho
loai hinh ngudn thai dudng va thé tich, 1iy khu
vuc mo khai thac d4 tinh Binh Duong lam vi du
nghién ctru, bdi khu vuce nay dang c6 loai hinh
ngudn thai duong va ngudn thé tich dang hoat
dong tich cuc. Ngudn duong duoc xac dinh bai
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do dai, chiéu rong cua duong va chiéu cao h =
2m d6 cao cach mat dit noi dién ra phat thai
(duoc mo ta chi tiét trong [8]). Nguon thé tich
hiéu 14 hinh hop véi day 1a hinh vudng va chiéu
cao h phu thudc vao truong hop thuc té (duoc
mo ta chi tiét trong [8]).

2. Phwong phap va sé liéu duwoc sir dung

2.1. Péi twong, pham vi nghién ciru

Tinh Binh Duong c6 2 cum mé da xay dung
12 ndm tai 2 xa Thuong Tan, Tan My (Hinh 1).
Hai cum mo nay c6 diéu kién khai thac da thuan
loi, nho vao vi tri vung sau, xa thi tran, dat dai
can cbi str dung vao nong nghiép khong hiéu
qua. Tuy d4 tai day chi co chét lugng tir trung
binh dén kém, nhung nho vao diéu kién giao
thong thuy thudn lgi nén khu mé ngay cang phat
trién, thi truong tiéu thu phan 16n 1 ving Pong
bang song Ctru Long, san lugng hang nam hién
nay khoang 4-5 tri¢u m*.
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Hinh 1. Ban do khu viee nghién ciru - vi tri cde moong khai thdc dd.

Qua khao sat thuc dia vé hoat dong khai thac
mo6 da [12], nhém nghién ciru da phan loai
nguodn tic dong anh huong dén méi truong
khong khi khu vuc. Ngudn phat sinh nhiéu bui
nhat 12 hoat dong xay nghién da tai khu vuc khai
thac. Loai ngudn tiép theo 1a qua trinh van
chuyén d4 tir khu khai thac dén cac bén thity noi
dia, ngudn phat thai tir qué trinh tai da 1én sa lan
tai bén thuy néi dia va nguén phat thai tir hoat
dong khai thac tai moong da & vi tri thép hon mat
dat.

2.2. Mé hinh phat thdi

TAP CHI KHI TUQNG THUY VAN

Cong suat ngudn thai ngudn duong duoc tinh
toan theo cong thirc [13-15] nhu sau:

M,; =EExQxL, (M

Trong d6 My i 1a cong sut cia ngudn thai k
d6i v6i thong s6 6 nhidm i (mg/s). Véi chi sb
nguon thai k trong nghién ctru nay 1a 7 tuyén
dudng can tinh toan (xem Bang 3) va i 1a 3 thong
s6 6 nhiém SOz, NO,, PMio; Qx 12 Iuu luong
phuong tién giao thong ciia ngudn thai k
(xe/gi0). Khao sat, xac dinh loai va sb luong cac
phuong tién giao thong dugc thuyc hién bang
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phuong phap ghi hinh tai cac diém nit cua tuyén
dudng trong nhidu khung gio lién tiép trong ngay,
mdi gior ghi hinh 15 phut. Sau dé, thuc hién tinh
toan, quy d6i dé thu duoc gia tri luu luong
phuong tién giao thong (xe/gid). Viéc ghi hinh
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dugc thyc hién vao ngay 15/07/2019; Lk 1a chiéu
dai ciia tuyén dudng k can tinh toan (km); EFila
hé s6 phat thai d6i voi thong sé 6 nhiém i (g.km-
1.xe-1). Hé s6 phat thai 4p dung tinh toan trong
nghién ctru duoc trinh bay ¢ Bang 1 nhu sau:

Bang 1. H¢ séphdt thai cua cac thong 56 8O3, NOx, PM 9

TT Loai phuong tién NOK[13-14] SO,[14] PMo[15]
1 Xe may, mo to 0,05+0,02 0,03+0,015 0,2
2 Xe buyt 19,7+5,2 1,86+1,08 236
3 Xe tai nhe (LDV) 1,940,9 0,050,029 1,6
4 Xe tai nang (HDV) 19,7+5,2 1,86+1,08 236
5 Xeotd 1,940,9 0,18+0,105 0,07

Cong thtrc tinh phat thai tong bui lo ling
(TSP) duogc thyc hi¢n theo cong thic [13-15]

Emission TSP (g/s) = CTSP (mg/m?) x 1000 (g/mg) x V (m/s) x S (m?)

Trong d6 Emission TSP (g/s) la tai lugng
TSP; CTSP (mg/m?) 1a ndng d6 TSP do dac; V
(m/s) 1a van tbc gi6 tai thoi diém do; S (m?) 1a
dién tich moong khai thac (Bang 4). Két qua tinh
toan TSP s& dugc quy ddi sang PM10 theo
phuong phap dugc trinh bay trong [15]. Cac
cong thur (1), (2) trong nghién ctru nay dugc su
dung dé tinh toan thong sb tai lugng, tir d6 tng
dung m6 hinh phat tan dé tinh toan pham vi anh
hudng tir cac nguodn thai.

2.3. M6 hinh khi twong

Trong nghién ctu nay st dung mo hinh
Nghién ciru va Dy bao thoi tiét (Weather Re-
search and Forecasting (WRF)). Day la két qua
ctia sy hop tac phat trién cua nhiéu trung tim
nghién ctru va dy bdo khi tugng ¢ Hoa Ky nhu
Trung tim Qudc gia vé nghién ctru khi quyén

Hé thong tién xit
1y WRF

Dir liéu ludi

—wRe)

Dit liéu dia
hinh

nhu sau:

)
(NCAR), Cuc Quan 1y Pai dwong va Khi quyén
Quéc gia (NOAA), Trung tdm dy bao moi
truong qudc gia (NCEP) [16]. Phién ban dau tién
cua WRF dugc ra doi vao nam 2000 [17-18], va
lién tiép cac nim sau d6 1a nhitng phién ban tiép
theo. Tir nam 2004 1a phién ban 2.0 va cac phién
ban ké tiép; tir nam 2008 phién ban thi 3 dau tién
duoc cap nhat. Phién ban nay c6 su cai tién su 6n
dinh cua 16p bién hanh tinh (PBL), mdt s thay
d6i trong so dd Grell va cai tién so do vi vay ly
may, vat Iy bé mat,... Hién nay, phién ban méi
nhit 1 4.1.2 (thang 6/2019) dugc ap dung cho
nghién ctru nay. Céc dir liéu khi tuong nay duoc
sir dung tinh toan sy thay ddi theo phuong dung
ctia gi6, dong chay rdi va nhiét do. Cac bude triét
Xuét nay duoc thé hién trén Hinh 2.

- File bé mat

- Profile File |,

Hinh 2. Céc buée xir Iy sinh ra s6 liéu khi twong 16p bién khi quyén [4]

TAP CHi KHI TUQNG THUY VAN
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Hinh 3. Mién hedi tinh dwoc sir dung trong nghién ciru

Dé phuc vu md phong va kiém nghiém mé
hinh, nghién ctru s€ mé phong lai cac truong khi
tuong cho khu vuc vao ngay 15 thang 7 nam
2019, véi sé lidu dau vao tr mo hinh GFS
(Global Forecasting System) 1a mo hinh dy bao
thoi tiét toan cau duoc van hanh béi Co quan
Thoi tiét Qudc gia My. M6 hinh GFS chay
nghiép vu 4 1an trén ngay vao Oh, 6h, 12h va 18h
v6i do phan gidi thoi gian 16 ngay, trong d6 10

CT{xr’yr’Zr}:f. Cc,s{xr’yr’zr}+(l_f)Cc,s{xr’yr’Zp}

Trong d6 Cr {X:, Vr, - } 12 tong ndng dd; Ces
{Xr, yr,z } 1a ndng d6 dong gop tir ludng khi
theo phuong ngang (cac chi sb C va S twrong tng
v6i cac truong hop khong 6n dinh va on dinh),
Ces {Xr,yr,2p } landng d6 dong gop tir dia hinh,
f 12 ham s trong s0, { Xr, yr, z- } 13 biéu dién
toa do cua diém tiép nhan (véi z: dugc xac dinh
theo cao trinh cta 6ng khoi), z, = z. — z 1a chiéu
cao cua diém tiép nhan so voi dia hinh va z 1a
chiéu cao dia hinh tai diém tiép nhan [9-11]. Cac
cong thure tinh toan va budc thuc hién da duogc
mo ta trong [4]. Tuy nhién, khac vdi truong hop
ngudn diém, viée danh gia hé sé pham vi khuéch
tan roi ngang va réi ding trong truong hop

TAP CHI KHI TUQNG THUY VAN

ngay dau, do phan giai khong gian 0,25° x 0,25°
kinh vi, 6 ngay sau 1a 1,0° x 1,0° kinh vi. Cac
thong s chi tiét xem trong Bang 2, Hinh 3.

2.4. M6 hinh lan truyén

Mo hinh toan dugc str dung co6 luu y toi dia
hinh do dia hinh khu vuc nghién ctru kha phuc
tap, khong bang phang. Cong thirc tinh toan
ndéng do chit 6 nhidm, ap dung trong diéu kién
6on dinh hodc khong 6n dinh c¢6 dang [4]:

3)

ngudn thé tich va ngudn dudng co sy thay ddi so
v6i nguodn thai diém. Sy thay doi nay duoc luu ¥
lan dau tién vao 1995 trong nghién ctru [8] va
duogc nhic lai trong [9-11]. V&i ngudn thé tich
danh gia cac hé sd khuéch tan theo phwong
ngang, phuong dtng dugc diéu chinh nhu sau:

ol=0,+0., “4)
2

_ 2 2
o —Uzl+6m

(%)

Trong d6 Oy (m) 1a pham vi khuéch tan rdi
ngang cta ludng khi trude khi luu y t6i pham vi
khuéch tan ban dau theo phuong ngang; &y (m)
dugc dinh nghia 1a pham vi khuéch tan ngang
ban dau (m); 02 (m) 12 pham vi khuéch tan rdi
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dimg cua ludng khi truée khi luu ¥ téi pham vi
khuéch tan ban dau theo phuong ding; .0 duoc
dinh nghia 14 pham vi khuéch tan dimg ban dau
(m).
o =w/43 (©)
Trong d6 w (m) 1a kich thudc cua hinh vuong
day nguon thai ving.
o2 =h/2.15 M
Trong d6 h (m) 1a chi€u cao cua ngudn thé
tich.
Céc hé s6 pham vi khuéch tan rdi ngang, rdi
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dung cua ludng khi truée khi luu ¥ t6i pham vi
khuéch tan ban dau theo phuong ngang, phuong
dung dugc tinh toan gidong nhu véi ngudn diém,
duoc thé hién trong cac cong thuc

o’ =0’

.,z ya,za

‘o, (®)

Pham vi khuéch tan tong (oy.) theo phuong
ngang va phuong dimg 1a su két hop ciia pham vi
khuéch tan (dai dién boi 6ya, 62) do mdi truong
roi xung quanh va sy khuéch tan (ov) tir mirc do
rdi boi su ndi cua ludng khi véi dicu kiét veét

nang cot khi bang 0.

Bdng 2. Théng s6 hedi tinh

Céc thong s6 mién tinh ~ Mién tinh 1 Mién tinh 2 Mién tinh 3
Pham vi mién tinh Viét Nam Céc tinh phia Nam (13 tinh Ho6 Chi Minh,
DBSCL + HCM, Pong Nai, Ddng Nai,
Binh Duong, Tay Ninh, Binh Duong
Binh Phudc, Ba Ria Viing
Tau va mot phan cic tinh
Pak Noéng, Lam Pdong, Binh
Thuan
Dién tich mién tinh
(kn?) 2.181.897 285.120 33.408
Hé toa d6 mo6 hinh Lambert Lambert Lambert
Toa dg trung tam Lat: 15.532 Lat: 10.38574 Lat: 11.07456
Lon: 107.078 Lon: 105.9714 Lon:
107.12684
Toa d6 mién tinh Lat: 6.622 - Lat: 8.09 - 12.468 Lat: 10.198 -
24.24 Lon: 103.2 - 108.416 11.754
Lon: 101.729 - Lon: 106.088
112.626 - 107.829
Kich thudc 6 ludi 27 km x 27 km 9 km x 9 km 3 kmx 3 km
Tong $6 6 ludi 2993 3520 3712
S6 6 ludi theo phuong 41 64 64
ngang
S6 6 Iudi theo phuong 73 55 58
doc
Phuong phap chay Ludi long Ludi long Ludi long

2.5 86 ligu quan tric

Trong khuon kho thuc hién dé tai khoa hoc
cong nghé cip B6 2017 - 2020, da thuc hién lay
mau va phan tich cho hai dot, dot 1 vao ngay
24/04/2019 va dot 2 vao ngay 15/07/2019. Cac
mau khong khi xung quanh duoc thu tai 12 diém
tai khu vyc xung quanh mo da huyén Bic Tan
Uyén, tinh Binh Duong (trén céc tuyén dudng
van chuyén va lan can cac khu vuc moong, khu

vuc xay da), xem Hinh 4 va Bang 6. Cac chi tiéu
duoc chon gém: SO, NO: va bui PMio. Trong
nghién ctru nay, cung voi viée do méi, da ké thira
mot s6 két qua tir dé tai do nhom téc gia thuc
hién giai doan 2012 - 2014 [12], ddc biét 1a ké
thira két qua do nong do TSP tai khu vuc khai
thac da. Két qua do dac duoc st dung dé kiém

TAP CHi KHI TUQNG THUY VAN

dinh két qua chay mo6 hinh.
S6 thang 07 - 2019 @



®

BAI BAO KHOA HQC

700000 1
1 1 1

702000 1 704000 11

BAN PO VI TRi THU MAU KHONG KHi XUNG QUANH KHU VIYC MO DA
HUYEN BAC TAN UYEN, TINH BINH DUONG

708000

Xa Binh Lgi

1221000
I

1220000
L

1 1 N
£ rg
g ) H] W £

_ ; g
g X8 Ten My ey xaLgo A g s
B A Y )
y Moo ot £ ol

lnxn A £ \
£ N S L 2
2 inh Binh Dugng e \ A H
8 PN "\ W \ 8
o A . mos L

: "w/ s - x i, H

i ads |
£ . L i H
8 8

1220000

e | chi thich:
g- 3 Z _g A Vitrithumdu
= X8 Thanh Pha. A L e s -

i 7 ——— Ranh gi6i HC x3
: PooRmETe S| 3
i ; nh Déng Nal s - Séng Béng Nai
® | £ | [ Moong khai thac s

)
T T - T T T T
700000 702000 ° 704000 10 706000 708000 ¢ 710000
Ti & 1:50,000
o 0325 065 4.3 195 26

Hinh 4. Ban do vi tri ldy mdu chat heong khong khi khu viee xung quanh mé dd.

2.6 Dit liéu dja hinh

o NI
- g
o S

Dia hinh ¢6 anh huong dén tdc d6 phat tan
chat 6 nhidm do vay day 1a khau rat quan trong,
di¥ liéu dia hinh va cao trinh khu vuc nghién ctru
duoc thé hién trén cac Hinh 5. Thuat toan tinh
cho nghién ctru nay, dugc thuc hién tuong ung
véi phuong phap duoc EPA hudng dan trong
[8]. M&i ngudn thé tich dugc phu boi ludi tinh ¢6
kich thudc ity theo d6 16n ctia ngudn. Trén Hinh
6 thé hién luéi phu 1én ting moong da, kich

TAP CHI KHI TUQNG THUY VAN
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Hinh 5. Ban do dia hinh dwoc sir dung trong nghién ciru.

BAN DO B|A HINH KHU VU'C NGHIEN cUU

Chi thich
—— Bumg giaa théng
Sang Bbng Mai
[ Moang khai thic 4
DEM
{meter]
[ z-18
7.
-
B -
st -

gEazoar

B 91 - 100
B 101 - 153

thude mdi 6 ludi 1a 80m x 80m. Thuat toan duoc
viét s& danh s6 cac 6 ludi c6 giao véi moong da.
Ngudn dudng trong nghién ciru nay ciing duoc
chia thanh céc 6 vuong kich thudc 30m x 30m.
S6 luong 6 vudng s& phu thude vao chiéu dai cua
doan dudng. Thong sd phat thai dugc phan vé
cho cac 6 vudng cé giao véi ludi phu theo ty 1€
thich hop.
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Hinh 6. Cdc truc dwong va moong khai thac da dwoc xuw ly

2.7 Xdy dung kich bdn tinh todn

Trong nghién ctru nay thuc hién 3 kich ban
v6i muc dich dénh gid sy lan truyén 6 nhiém tir
mdi loai hinh ngudn va 6 nhiém tong hop. Kich
ban 1 chi xem xét ngudn duong, kich ban 2 chi
xem xét nguon ving va kich ban 3 tong hop gitra
ngudn dudng va ngudn ving. Chat 6 nhiém duoc
chon cho nghién ctru nay 1a NOa, SO., bui PMio
(Particulate Matter - hat bui lo liing duong kinh
nhé hon 10 micromet). Kich ban dugc thuc hién
v6i 7 duong (Bang 3) va ngudn thé tich 9 moong
khai thac da (Bang 4), thoi diém tinh toan duoc
lwa chon tring véi thoi diém 14y mau, phén tich
chat lwong khong khi, cu thé 1a vao lic
15/07/2019 vao luc 9 gio sang. Su lya chon nay
duoc giai thich dé sir dung két qua do dién ra
cung thoi diém.

2.8 Tiéu chi danh gia

Chi s6 danh gia muc do twong quan gitra két
qua tinh toén va két qua do dac, dugc xac dinh

theo cac cong thuc sau:
Z (CSim - CObs )2
NASH =1-+
z (CObs - CTB )2
i=1

)

Trong d6 Csim 12 néng d6 thong sé 6 nhidém
tinh toan tir mé hinh (ng/m?3); Cops 1a ndng do
thong s6 6 nhidm tir thuc do (ug/m?); Crs 1a ndng
d6 thong s6 6 nhidém thyc do trung binh (ug/m?).

3. Két qua va thao luin

3.1 Tinh todn phat thdi

Nhom nghién ctru thyc hién tinh toan phat
thai 6 nhiém khong khi cho 2 truong hop: ngudn
duong (Line Source); ngudn vung (Volume
Source) va ngudn thai két hop (Line - Volume
Source) theo cong thirc trong muc 3.1. Két qua
tinh toan dugc thé hién trén cac Bang 3 va Bang
4.

Bdng 3. Két qua tinh todn phdt thai tir nguon dwong

Tuyén duong Chiéu dai Cong suit nguon thai

(km) SOz (mg/s) NO2 (mg/s)  PMio (mg/s)
Tuyén duong 9-12 1,29 51.988 548.910 6.573,209
Tuyén duong 3-7 0,37 0,149 1,244 0,292
Tuyén dudng 7-8 1,25 0,564 4,280 1,399
Tuyén duong 4-5 0,91 0,136 0,226 0,905
Tuyén duong 6-5 1,14 0,342 0,570 2,282
Tuyén duong 13-2 1,21 81,510 847,572 10.038,429
Tuyén duong 14-1 0,89 125.602 1.319,057 15.447,928
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Badng 4. Két qua tinh todn phdt thdi tir nguon viing (moong khai théc dd)

Cong suat nguon thai

Nguodn viung bia diém PM o (mgs)
Moong s6 1 - M1 Thuong Tan 6.461,950
Moong 6 2 - M2 Thuong Tan 7.033,142
Moong s6 3 - M3 Thuong Tan 8.261,651
Moong s6 4 - M4 Thuong Tan 4.294,566
Moong s6 5 - M5 Thuodng Tan 7.237,229
Moong s6 6 - M6 Thuong Tan 6.913,656
Moong s6 7 - M7 Tan My 5.890,740
Moong s6 8 - M8 Thuong Tan 4.416,387
Moong s6 9 - M9 Tan My 5.602,390

3.2 Tinh todn cdc thong sé khi twong 16p
bién

Két qua chay mé hinh khi twong dua trén co
s& muc 2.3 duoc xuit ra vao thoi diém 9h sang

ngay 15/07/2019 tai khu vuc tinh toan cho phép
xac dinh cac yéu t6 khi tuong can thiét cho tinh
toan 6 nhidm khong khi. Cac két qua tinh toan
duoc thé hién trong Bang 5.

Bang 5. Céc théng s6 khi tuwong I6p bién khi quyén dwoc sir dung

Céc thong sb 16p bién khi quyén Gia tri
Vin tbe gid & do cao tham chiéu (m/s) 4,17
Huodng gio (° Degrees) 266,1
Nhiét d6 (°K) 304
b6 dai Monin-Obukhov (m) -56,4
Chiéu cao 16p hoa trén dbi lvu PBL (m) 1.097
Vian téc ma sat bé mat (m.s™) 0,49
Van toc ddi luu (m.s™) 1,788

Bo thong sb 16p bién khi tuong tir Bang 5
duoc dua vao céac cong thirc toan trong muc 3.3
dé tinh toan. Dé thyc hién phan tinh todn, nhém
tac gia da viét code bang ngon ngir C# dit tén la
EnvimAP dé tuy dong hoa qua trinh tinh toan
ngudn thai - diém tiép nhan. Két qua tinh toan
tai nat ludi duoc chuyén qua ArcGIS dé tiép tuc
xtt 1y va v& cac dudng dong muc. Trong nghién
ctru nay, chon muc dd caoz =1,5m dé tinh toan
xuat két qua. Diéu nay 1a do nhom nghién ciru
chon thoi diém 1dy miu tai d6 cao nay dé kiém
dinh két qua chay mé hinh.

3.3. Két qua tinh todn 6 nhiém khong khi

Kich ban 1 v6i truong hop ngudn duong
(Line Source), két qua cac théng sé SO, NO»,
bui PMio duoc thé hién trén Hinh 7- 9. Két qua

TAP CHi KHI TUQNG THUY VAN

tinh toan cho thidy méi twong quan giita nong do
va cac yéu td khi tugng duoc thé hién kha rd nét,
su pha lodng dién ra kha tét. Gid tri nong d6 SO»
dao dong tir 26,8 - 45,5 pg/m?; gia tri ndng do
NO: dao dong tir 0 - 35,8 pg/m’ va gia tri bui
PMo dao dong tir 227,7 - 476,9 pg/m?*. Nong do
SO,, NO: déu thap hon rat nhidu 1an gi6i han cho
phép trung binh 1 gio cua QCVN 05:2013/
BTNMT (350 va 200 pg/m?); ndng do bui PM10
phan b ¢ cac tuyén duong giao thong déu thap
hon nhiéu so véi khu vue moong khai thac da.
Diéu nay chimg to, hoat dong giao thong (chi
yéu 14 van chuyén d4) trong khu vuc khong phai
1a nguyén nhan chinh gy anh huong dén chét
lugng khong khi xung quanh.
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Hinh 9. Phén bé 6 nhiém bui PM o liic 9 gio sang, kich ban 1

TAP CHI KHI TUQNG THUY VAN
S6 thang 07 - 2019



BAI BAO KHOA HQC

Kich ban 2 nguén vung (Volume Source) va
kich ban 3 véi ngudn thai két hop (Line - Volume
Source), két qua tinh toan thong sd bui PMo
duoc thé hién trén cac Hinh 10-11. Cu thé, trong
kich ban 2, ndng d6 bui PMo dao dong tir 0 -
521,8 pg/m?* va kich ban 3 dao dong tir 0 - 526,6

pg/m®. Nhu vay, truong hop tinh cho ngudn
ving va ngudn thai két hop, ndng d6 bui PMio
khong c6 nhiéu sy khac biét cho thiy hoat dong
khai thac da, xay da tai cac moong l1a nguyén
nhan chu yéu phét tan bui PM.

oo e fard

PHAN BO BUI PM,, TRONG LOP BIEN KHONG ON BINH TAI BO CAO 1.5M SO VOI MAT DAT
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Hinh 11. Phén b6 6 nhiém bui PMo liic 9 gio sang, kich ban 3
(cong hwong nguon ving va nguon dwong)

3.4. Thdo ludn

Pé kiém dinh mirc d6 tin ciy két qua tinh
theo mo6 hinh, da thyuc hién l'fly mau thuc dia va
phan tich chit luong khong khi xung quanh tai
12 vi tri trong khu vyc (Hinh 4) ngay
15/07/2019, luc 9 gio. Két qua kiém dinh SO,
tinh theo mo hinh va do thuc té dugc thé hién
trén Hinh 11 v&i chi s6 NASH trong truong hop

TAP CHI KHI TUQNG THUY VAN

SO, 13 0,71. Két qua kiém dinh chi tiéu NO- tinh
theo mé hinh va két qua do thuc té duoc thé hién
trén Hinh 12 v&i chi sb Nash bang 0,70. Tuong
tu v6i thong sé PMio v6i chi sb Nash bang 0,71
va thé hién trén Hinh 13. Bang 6 thé hién két qua
so sanh két qua ndng do SO2, NO» va chi s6 Nash
theo kich ban 1.
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MD1I MD2 MD3 MD4 MDS MD7

Két qua mé hinh

MD9 MDI10 MDI11 MDI12 MDI13 MDI14
-Két qua thue do

Hinh 12. Biéu do twong quan nong dé SO: theo kich ban 1

So sanh ndng 46 NO, mé phéng va thic do

MDI MD2 MD3 MD4 MDS5 MD6 MD7 MDS8 MD9 MDI0 MDI11 MDI12 MDI13 MD14
Két qua thre do - Két qua md hinh

Hinh 13. Biéu do twong quan nong dé NO: theo kich ban 1
Bdng 6. So sanh két qua nong dé SO>, NO: va chi sé Nash theo kich ban 1

Toa d Nong do 3so2 Nong do }\102

T Viwi Két (uﬁg/mK)At 4 Két (M”g/mK)‘t A

et qua €t qua et qua et qua

X (m) Y (m) mo hinh thucdo mo hinh thuc do
1 MDI  704894,62  1219538,86 31,164 31 40,171 45
2 MD2  705430,33 121958881 45,481 54 25,379 34
3 MD3 70516346  1221216,87 35,784 36 21,538 23
4  MD4  705828,92  1221633,60 33,712 30 21,504 25
5  MD5  706338,73  1221912,36 32,369 35 21,907 19
6 MD7  704863,82 122118081 34,759 32 22,509 23
7 MD9  703682,36 122203128 42,381 38 21,716 18
8§ MDI0O  704571,91 122329934 28,190 26 20,773 24
9  MDII  702999,95  1223121,18 27,651 32 21,762 18
10 MDI2 702583,15  1221851,50 35,594 37 23,737 21
11  MDI3 70639565  1219721,82 42,593 38 20,963 22
12 MDI4 704156,71  1219321,18 27,327 28 20,667 24

- Két qua chi s6 NASH 0,71 0,70

TAP CHi KHI TUQNG THUY VAN
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Kiém dinh kich ban 1 cho thiy két qua tinh  hanh 1dy miu do dac va phan tich.
tir m6 hinh va sd liéu quan tric thuc té c6 trong Két qua kiém dinh chi tiéu PMo theo 3 kich
quan & muc chip nhan duoc. Sai s6 & ddy cothé  ban 1, 2, 3 thé hién trén Hinh 14 - 16 va Bang 7.
giai thich diéu nay boi két qua mé hinh chua luu  Ciing gidng nhu trén, sai s6 & day duoc giai thich
¥ t6i ndng do nén trong khu virc. Ngoai ra, mét ~ boi chua luu ¥ t6i ndng do nén nén tai khu vuce
nguyén nhan nira 1a sai sb trong qua trinh tién  nghién ciru.

So sinh nong d6 PM,, mé phong va thuc do
600

500
400

300

ng/m?

200

100

MD1 MD2 MD3 MD4 MD5 MD6 MD7 MDE8 MD9 MDIOMD11MDI12MD13MD14
Két qua thuec do ——Két qua mé hinh

Hinh 14. Biéu dé twong quan nong dé PM o theo kich ban 1

So sinh nong dd PM,, mé phéng vi thue do
600

500

400

ng/m?
V%)
(=]
S

200

100

MD1I MD2 MD3 MD4 MDS MD6 MD7 MDE MD9 MDIO MDI1 MDI12 MD13 MD14
Két qua thre do

Két qua m6 hinh

Hinh 15. Biéu dé twong quan nong dé PMiotheo kich ban 2

So sinh nong d6 PM,, mé phong va thwe do
600

500

400

ng/m?
V%)
(=]
S

200

100

MD1 MD2 MD3 MD4 MD5S MDé MD7 MD8 MD9 MDI10 MD11 MDI13 MDI14

Két qua thue do Két qua m6 hinh

Hinh 16. Biéu do twong quan giita nong do PMio mé phong theo kich ban 3
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Bang 7. So sanh két qud nong do PM o theo kich ban 1, 2, 3 va chi s6 Nash
Nong do PM;o  Nong do PMo

Nong do PMio (ng/m®)

o (ng/m’) (ng/m’)
Kich 1
ich ban Kich ban 2 Kich ban 3

TT i tri 8 . . §
Vi tri . o Ke:[ Két qua Két . 7 Ke:[
Két qua mo qua . , Kétqua qua

. mo qua o
hinh thue . mo hinh  thyc
hinh  thuc do

do do
1 MD1 402,303 442 471,161 442 434451 442
2 MD2 409,589 398 369,387 398 382,998 398
3 MD3 467,135 426 468,390 426 460,178 426
4 MD4 469,194 532 490,638 532 516,275 532
5 MD5 468,947 463 469,310 463 442,675 463
6 MD7 424,923 395 345408 395 344258 395
7 MD9 422,638 400 426427 400 421,757 400
8 MD10 451,931 407 424,155 407 432,443 407
9 MD11 427,503 447 434875 447 422262 447
10 MD12 476,596 512 490,583 512 494,051 512
11 MD13 476,960 495 518277 495 522276 495
12 MD14 460,286 452 430,612 452 371,949 352

Két qua chi
o6 NASH 0,71 0,73 0,80

4. Két luan

Nghién ctru dugc thyc hién voi muc ti€u xay
dung phuong phéap tinh lan truyén 6 nhiém
khong khi cho truong hop ngudn duong va
ngudn thé tich ¢6 luu y t6i dia hinh phtc tap véi
cac yéu té khi tuong duogc ldy tir két qua chay
WRF. Két qua tinh toan duoc thyc hién cho chét
6 nhiém 1a SO2, NO2, bui PMo v6i 3 kich ban

khac nhau. Két qua mé phong duoc kiém dinh
dwa trén sb liéu quan tric cho thiy két qua mo
hinh hoa c6 dd tin cay chép nhan duoc. Cac
nghién ctru trong tuong lai s& dua trén sb lidu
thuc do dé tiép tuc kiém dinh céac két qua mo
hinh hoéa 13 bude di quan trong dé tmg dung mo
hinh cho céc du an cta dat nudc.

Loi cam on: Nghién ciru nay dwoc tai tro mot phan tir dé tai khoa hoc va cong nghé cdp Bo

2017 - 2019 theo quyét dinh so 1219/0D-BTNMT ngay 19/5/2017. Nhém téc gid xin bay t6 su cam
on tran thanh toi Bo va Ban chu nhiém chuong trinh. Nhom tac gia ciing bay to sy cam on toi Phong
Thi nghiém Trong diém Quéc gia Piéu khién s6 va Ky thudt hé thong, Trwong Pai hoc Bich Khoa

- Pai hoc Quéc gia Tp. Ho6 Chi Minh da tao diéu kién cho nghién cuu nay dwoc thuce hién.
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MODELING AIR POLLUTION FOR LINE AND VOLUME
EMISSIONS - A CASE STUDY IN BINH DUONG QUARRY
Bui Ta Long!, Nguyen Hoang Phong!, Nguyen Chau My Duyen!
"Hochiminh city University of Technology

Abstract: Emissions from open pit mining are the main causes of environmental pollution from
line and volume sources. Environmental modeling is an indispensable tool for assessing the extent
and level of influence of this type of activity. Over the years, many studies have been conducted
based on various methods of mathematical modeling, especially the EPA (USA) proposed calcula-
tion methods to pay attention to complex terrain and meteorological changes in the boundary layer
of the air layer. This article, based on the method combined an approach integrating mathematical
models, GIS and WRF for calculating air pollution from volume and line sources during mining
from a stone quarry in Binh Duong. The results are verified by using measured data showing the re-
liability of the proposed model.

Keywords: Dispersion, PM10, Line source, Volume source, WRF.
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