BAI BAO KHOA HQC

MO HINH HOA O NHIEM KHONG KHI TRONG PIEU
KIEN PIA HINH PHUC TAP -
TRUONG HQP NGUON THAI PIEM

Bui T4 Long', Nguyén Chiu My Duyén'

Tém tit: Ké hoach quoc gia vé quan 1y chat heong khéong khi da dé ra nhiém vu xdy dung mé
hinh lan truyén 6 nhiém khéng khi. Bén canh dé viéc dp dung mé hinh hay phan mém nwée ngodi
vdo hé thong quan trdc quoc gia gap nhiéu khé khén do vin d@é ban quyén. Muc tiéu ciia nghién ciru
nay la dé xudt mot mé hinh cho phép tinh todn sw lan truyén chat é nhiém khéng khi trong diéu kién
dia hinh phirc tap ciing nhw luu ¥ t6i cde yéu t6 khi twong. Bdi bdo trinh bay co sé ciia mé hinh va
két qua irng dung mé hinh tinh todn cho khu vue cu thé cia Viét Nam. Phwong phdp dé xudt trong
bai bdo nay la suw tich hop mé hinh phan tan é nhiém khéng khi do EPA dwa ra, mé hinh WRF tinh

todn yéu té khi tirong.

T khoa: Mo hinh phan tan, nguon diém, dia hinh, WRE, EnvimAP.

Ban Bién tap nhan bai: 15/02/2019  Ngay phan bién xong: 08/04/2019 Ngay dang bai: 25/04/2019

1. Mé dau

Céc nha ngudn thai 16n thudng dugce dit trong
khu vuc ¢6 dia hinh phtc tap, nhu doi ndi hay
ven bién [12]. Trong nhimng truong hop nay,
ngoai yéu t6 dia hinh, céac yéu t6 khi twong lién
quan t6i sy phat tan 6 nhidm khong khi thay doi
dang ké theo thoi gian va khong gian (ca theo
phuong dtng 1an phuong ngang). Trong nghién
ctru mo hinh hoa chat luong khong khi, ngudi ta
quan tim dén su phan tan 6 nhiém trong bién khi
quyén, boi ddy chinh 1a 16p bé mat trai dat chiu
anh hudng suc nong Ién cua bé mit, sy ma sat
va sy phan tang [19]. Day 1a mét trong sb 1y do
ma nam 1991, Hiép héi Khi tugng Hoa Ky va
Co quan Bao vé Moi truong Hoa Ky da khoi
xuong mot su hop tac voi muc tiéu 1a dua lop
bién trai dat (Planetary Boundary Layer, PBL)
vao cac md hinh phan tan 6 nhiém khong khi.

Tai Viét Nam, cac nghién ctu ing dung mo
hinh phét tin 6 nhidém dé kiém soat 6 nhiém
khong khi bat dau tir nhitng ndm 60 cua thé ky
trude [14, 18] va tang nhanh vao nhitng nam
1988 trg lai day khi dat nudc bat ddu mo cia
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[16-17]. Dé ung dung rong rai, viéc xay dung
cong cu tin hoc tu dong hoa tinh toan rat quan
trong, cac nghién ctru ciia nhom tac gia bai bao
nay da duogc thyc hién [3-6, 8, 10-11]. Cac
nghién ciru nay co thé chia ra thanh hai nhém.
Nhom tht nhét, dua ra mo hinh toan duge su
dung [2], [7] thuéc nhoém dang md hinh théng ké
kinh nghiém dang Gauss-Pasquill [2, 7, 13],
dang thong ké thiy dong [7-8]. Nhom thir hai,
xay dung cong cu tin hoc CAP, EnvimAP [4-6]
tu dong hoa tinh toan lan truyén 6 nhiém khong
khi, st dung cong nghé GIS. Mot cach tiép can
khac ciing dugc ap dung tinh toan lan truyén 6
nhiém khong khi 14 sir dung cong cu AERMOD
[15]. Han ché 16n nhit cua cac nghién ctru [3-6,
8, 10-11] 1a md6 hinh toan chi ap dung cho khu
vuc dia hinh tuong d6i bang phang, ngoai ra
trong cac nghién ciru ndy, yéu t6 khi tuong chua
lwu ¥ t6i sy thay doi rat nhanh cua 16p bién khi
quyén. Do vay, trong nghién ctru nay, dua trén
cac nghién ctru [9, 19] dua ra mét cach tinh toan
murc d6 anh huong tir ngudn diém c6 luu y t6i
dia hinh phirc tap va yéu t6 khi tugng cua 16p
bién khi quyén.
2. Phuong phap nghién ciru
2.1 M6 hinh WRF
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Trong nghién ctru ndy dé xuét st dung mé
hinh Nghién ctru va Dy béo thoi tiét - Weather
Research and Forecasting (WRF) d¢ triét xuat
két qua ra file s6 lidu khi tugng dic trung cho
16p bién khi quyén cho mé hinh phét tan 6
nhidm. WRF 1a két qua cua sy hop tac phat trién
ctia nhiéu trung tim nghién ctru va du bao khi
tuong & Hoa Ky, dic biét 1a Trung tim Qudc gia

......
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vé nghién ctru khi quyén (NCAR), Cuc Quan ly
Pai duong va Khi quyén Qudc gia (NOAA) va
Trung tim dy bao mdi trudng qudc gia (NCEP)
(http://www2.mmm.ucar.edu/wrf/users/down-
load/). Cac dir li¢u khi twong nay dugc su dung
tinh toan su thay doi theo phwong dimg cua gid,
dong chay rdi va nhiét do. Cac bude triét xut
nay duoc thé hién trén Hinh 1.

- File be mit J ‘
| .

- Profile File ,n

Hinh 1. Céc buéc xir Iy sinh ra s6 liéu khi twong 16p bién khi quyén

2.2 Tinh todn cic yéu té khi twong

Pé tinh phan tan 6 nhiém khong khi, cac
chuyén gia trong linh vuc nay da dua vao xem
xét khai niém 16p bién PBL (Planetary Bound-
ary Layer) [9, 19]. Day 1a 16p khong khi réi nam
phia trén bé mit trai dat chiu anh huéng sic
nong 1én cua bé mit, ma sat va su phan tﬁng [19],
16p nay thuong cé do sau tur vai tram mét vao
ban dém dén 1 - 2 km vao ban ngay [19]. Ciing
theo [9, 19] dé tinh toan lan truyén chat khi can
phai cung cdp cho mé hinh nay céc thong tin khi
tugng ctia 16p bién nhu nhu chiéu cao hoa tron
(zi), @6 dai Monin - Obukhov (L), van toc ma sat
(u*), chiéu dai do nham bé mit (z.), thong luong

:u{ho}[L

1z,

w=u{t,}, >0

araloadhs

nhiét bé mat (H) va ty 1& van téc ddi luu (w*). Tir
két qua mo6 hinh WRF, ciing xac dinh dugc do
cao 16p ddi lvu va 16p hoa tron co hoc lan luot 1a
Zic VA Zim [ 19] dé x4c dinh su 6n dinh cua 16p bién
khi quyén boi cac gia tri H, cu thé 1a khong 6n
dinh khi H > 0 (hay L <0) va trang thai 6n dinh
khi H <0 (hay L>0).

2.2.1 Céng thikc tinh sw thay doi toc dé gio
theo phwong dirng

Trong nghién ctru nay sit dung cong thuc dé
tinh su thay ddi van téc gié theo phuong dimg
[19]. Trong d6 cac ham ¥, duoc tinh khac nhau
tly vao truong hop 6n dinh hay khong 6n dinh
[19].

, 1<,

TS0 < (1)
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Trong d6 L 1a d6 dai Monin - Obukhov, u* 1a

van toc ma sat, 7, 1a chiéu dai do nham bé mit,
k 14 hing s6 Karman K = 0.4, z; 1 chiéu cao hoa

tron; ¥, 1a ham tuwong tu tinh dong lugng [19].

2.2.2 Téc @b thay doi nhiét do theo phirong
dung

Dé tinh vét nang cot khoi, trong nghién ctru
nay st dung phuong phap tinh toan toc do thay
d6i truong nhiét do theo phuong ding dua trén
cong thirc tinh thé nhiét tai do cao tham chiéu
nhiét do (cu thé 13 zrwer) [19].

ref

0{(, } =T+ 52 )

p

Trong 46 Zmsi = Zref + Zbase VA Zvase 12 cao trinh
cua tram do khi tuong, zer vi tri do nhiét do
(thudng lay d6 cao 2 m). Trong cong thirc (2),

6 1a nhiét thé; Ter 12 nhiét do moi truong xung

quanh tai d6 cao tham chiéu, g 1a gia toc trong
trudng, zms 14 cao trinh ctia chan 6ng khoi, ¢, 1a
nhiét dung riéng & ap suat khong doi.

2.2.3 D¢ khi quyén roi theo phwong diing

Trong trudng hop 16p bién khi quyén khong
6n dinh, mirc d6 réi theo phuong dimg (c*wr)
duogc tinh theo cong thirc [19]:

2 2 2
GWT - O-wc + O-wm

3)
Trong d6 62 1a d6 réi dbi luu, owm 12 d6 réi
co hoc duogc tinh phu thude vao do cao nam phia
dudi hay phia trén 16p bién zi = max(zic , Zim ).
Truong hop 16p bién khi quyén 6n dinh, mirc
d6 rbi theo phuong dimg (62wr) chi phu thude
vao do rdi co hoc va dugc tinh theo cong thuc:
O-wTZ = O'i,m (4)
2.2.4 D¢ réi khi quyén theo phiong ngang
Trong trudng hop 16p bién khi quyén khong
on dinh, d¢ rdi cta khi quyén theo phuong
ngang, 6, 1a su két hop ctia do rdi co hoc ym,
va d6 rdi d6i luu ove va duge tinh theo cong thirc
[19]:
o, =0, +0. ®)
Trong truong hop 6n dinh, do roi cua khi
quyén rdi theo phuong ngang, o2+ chi phu thudc

TAP CHI KHI TUQNG THUY VAN

vao d0 rdi co hoc va duoc xac dinh theo cong
thirc [19] :
(0)

O =0

vT vm

2.3 Pdnh gid cdc hé sé khuéch tin

Nghién cuu nay str dung cac cong thuce tinh
toan pham vi khuéch tan rdi theo phuong ngang
va phuong dimg di dugc cac chuyén gia kiém
dinh [19]. Theo d6 pham vi khuéch tan tong (oy.,)
theo phuong ngang va phuong dimg 1a su két
hop cua pham vi khuéch tan (dai dién bdi oya,
62) do méi truong rdi xung quanh va sy khuéch
tan (ov) tir mirc d rdi boi sy ndi cua ludng khi:

2

o

2
B +0,

2
= O (7)

Céc thanh phan trong cong thirc (7) dwoc tinh
toan cho 2 truong hop khong 6n dinh va 6n dinh
[19].

2.4 Danh gia dj ning vét khoi

Trong nghién ctru nay do nang vét khoi dugc
tinh cho truong hop khong 6n dinh va 6n dinh.
Trudng trudng hop khong 6n dinh va tir ngudn

truc tiép duoc duogc tinh nhu sau:

5 1/3
M, =[3f'"’§+ s J ®
b u, 25 u,

Trong d6 Fun = (T/Ts)ws?, 12 1a thong luong
dong lugng cua 6ng khoi, Fy = gws r2(AT/Ts ) 1a
thong luong ndi ciia dng khoi, s 1a ban kinh dng
khoi va Bi = 0.6 1a mot tham sb rang budc. Ts
nhiét do ludng khoi khi thoat ra khoi miéng dng
khoi (°K); T 1a nhiét d6 moi truong xung quanh
(°K). Vi ludng khi gian tiép:

1/2
Ah =[—2E"" ] =,

au,rr | u,

)

Trong d6 1y 14 kich thudc ngang ludng khoi;
r, 1 kich thudc theo phuong ding ludng khoi;
up dugc dat b'fmg van toc gi6 tai miéng 6ng khoi,
or 12 hang sb bang 1,4.

Truong hop khi quyén 6n dinh
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X

N'F,
S

Ah, = 2.66(
Fb

V3
p
Trong d6 N’= 0.7N. N va u la cac danh gia

ban dau tai vi tri miéng 6ng khoi. Trong do6 N 1a
tan s6 Brunt-Vaisala
1/2
7>7 :|

|

Trong d6 @ 1a nhiét thé (°K) [9, 19].
2.5 Mé hinh phdt tin 6 nhiém cé luu y tdi
dia hinh

N2u

g o060

0{z,} oz

(1)

CT{'xr’yr’ Ir} = f Cc,s{xr’yr’ (r}—l_(l_f)cc,s{xr’yr’(p}

Trong d6 Cr {X:, yr, z: } 12 tong ndng dd, Ces
{X, Vr, z } 1a ndng d6 dong gop tir ludng khi
theo phuong ngang (cac chi s6 C va S twong tng
v6i cac truong hop khong 6n dinh va 6n dinh),
Ces {X:, yr, z, } ndng d6 dong gop tir dia hinh, f

u

(10)

J+1—COS( N
u

Mo hinh toan ¢6 luu ¥ téi dia hinh cho ring
ludng khi 1a su két hop hai tredng hop cing xay
ra dong thoi: mot ludng ngang va mot ludng theo
dia hinh. Do d0, ndng d6 tong hop, tai mot diém
tiép nhan, sé 1a su tong hop ndng do tir cac trang
thai nay. Trong dia hinh bang phang hai trang
thai nay la tuong duong [9].

Cong thirc tong quat tinh toan ndong d6 chat 6
nhiém, ap dung trong diéu kién 6n dinh hoac
khong 6n dinh co dang

p

(12)

12 ham s6 trong sd, { x:, yr, z }1a biéu dién toa
d6 cua diém tiép nhan (v6i z: duoc xac dinh theo
cao trinh cua 6ng khoi), z, = z: — z 13 chiéu cao
ctia diém tiép nhén so voi dia hinh va zt 1a chiéu
cao dia hinh tai diém tiép nhan [9, 19].

2 I Trang thdi
S~ R ~ / cu:m khi
{7 B e s " n}m . Zr nam ngang
N~ .
P — i Lo
B& mit phin x \ dia hinh

Hinh 2. Nong do tong la tong cé trong s6 tir hai trang thdi xdy ra dong thoi [19]
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AERMOD m6 phong nam dang ludng khi
khac nhau tiy thudc vao do 6n dinh cia khi
quyén va vi tri bén trong va trén cao hon 16p bién:
1) ludng khi trye tiép, 2) ludng khi gian tiép, 3)

ludng khi tham nhap, 4) ludng khi duoc dua vo
cudng btrc va 5) luf)ng khi 6n dinh [9, 19].

Theo [19], ndng d6 do ludng khi truc tiép
dugc tinh bang cong thic:

((—‘I’d.—Zm(l.)2 (r+¥,+2m1,)
C {xr7yr’ } ~ yzz 2j 2 + - 2./2 (13)
V27 RS0 O O
Nong d6 do ngudn gian tiép dugc tinh theo cong thirc [19]:
of 2 © ] ( +W¥, —2mi ) ( —‘I’ri+2m(l‘)2
Cix.,y.,(}= ”~.Fy.ZZ—" exp| — '2 +exp| — - (14)
N2zu S wa 0y 207, 207,
Dbi v6i nguodn tir ludng khoi xam nhép, ndng do trong trudng hop nay bang [19]
Q( f) (/—hep+2m1ieff) ( +h, +2m(eff) (15)
{,, Voot = FZexp— 5 +exp| —
\/ UO- m=—n0 20— (p 20— (p
Nong d6 trong trudng hop khi quyén khong 6n dinh duoc tinh theo cong thirc:
Cc{'xr’yr’ (} = Cd{‘xr’yr’ (}+Cr{xr’yr’ (}—I—Cp{xr’yr’ (} (16)
Véi truong hop 6n dinh, ndng d6 trong trudng hop nay dugc tinh theo cong thirc:
(1 —h+2mi, ) (+h,+2miy) || )
CAXs Yty =———F,. Z exp| — 5 +exp| —
\/ Tilo, e 20 (s 207 (s

Trong cac cong thirc trén Q (g/s) 1a tai luong
6 nhiém, f, 14 tham s6 khong thtr nguyén, 1a ty
trong khéi luong ludng khi trong trudng hop khi
quyén khong 6n dinh, 7 1a van toc gi6 hitu dung,
Ce{Xr,ynz} 1d ndng do tong trong truong hop khi
quyén khong 6n dinh (g.m?); Ca{Xyrz} 14 phan
ndng do dong gop vao nong do tong tir ngudn
truc tiép trong truong hop khi quyén khong 6n
dinh (g m?); Cp{Xwyr,z:} 12 phan ndng d6 dong
gop vao nong do tong tir ngudn xam nhap trong
truong hop khi quyén khong 6n dinh (g.m?);
Ce{Xr,ynz:} 12 phan ndng d6 dong gop vao ndng
d6 tong tir ngudn gian tiép trong truong hop khi
quyén khong 6n dinh (g.m?); Cs{Xv,yrz:} 12 ndng
d6 tong trong trudng hop khi quyén 6n dinh (g
m?); Fy 1a ham tong ham pham vi khuéch tan
theo phuong ngang (m™); A12 14 trong s phan

TAP CHI KHI TUQNG THUY VAN

bd d6i véi tang trén (j = 1) va tang dudi (j = 2);
Oz - pham vi khuéch tan tong véi ludng trén va
dude (j=1,2 tuong tng), cho ca ngudn tryuc tiép
14n gian tiép; Ozp 1a pham vi phén tan tong ap
dung cho ngudn xam nhap (m); Vg 13 d6 cao
tong ap dung cho ludng khi tir ngudn thai truc
tiép, g6m chiéu cao ctia 6ng khoi, 6 ndi, su ddi
lwu (m); Wy 12 d6 cao tong ludng khi tir ngudn
thai gian tiép gdm chiéu cao cua dng khoi, do ndi
va su ddi luu (m); hep 12 d6 cao ludng khi cia
ngudn xam nhap phia trén cao trinh éng khoi
(m); hes 1a d6 cao hitu dung ctia ngudn diém
trong truong hop khi quyén on dinh; zer 14 d6 cao
bé mit phan chiéu trong truong hop khi quyén on
dinh hodc trong 16p 6n dinh phia trén 16p khi
quyén khong 6n dinh (m); o 1a pham vi phan tan
tong ap dung cho trudng hop 6n dinh (m) [19].
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2.6 Cac budc tinh toan

Pé tinh toan 6 nhiém khong khi theo cac cong
thirc muc 2.5, trude can dugc cung cép dir liéu
khi tuong nhu dugc luu y tédi trong muc 2.1, cac
dir liéu nay 1a két qua chay WRF. Sau thong s6
nham xéc dinh sy thay doi theo phuong dimg 16p
bién khi quyén gdm: 1) huéng gio; 2) toc do gio;
3) nhiét do; 4) gradient thé nhiét theo phuong
dung; 5) muc d6 thay ddi do réi theo phuong
dung (ow) va 6) mic do thay doi do réi theo
phuong ngang (ov). Cac théng sb nay duoc sir
dung dé tinh toéan sy thay ddi van tde gi6 theo do
cao, hé sb pham vi khuéch tan theo phuong
ngang, phuong ding, do nang vét khoi (hinh 3).

Phan xir Iy dia hinh trong tinh toan nay dugc

Tinh todan
- -
4

Tham sé PBL

- Vin tic ma sit (u®)

- D dii Monin-Obukhov (L)

- Ti 1¢ viin tde d6i lwu (w*)

- Ti 1§ nhi¢t 46 (6*)

- D§ cao hoa trjn (2)

\ | - Thong heong nhiét 4§ bé mat (H)

Tinh tocn

Chuyen

- -
\

van hanh nhu sau: tir dir li€u dia hinh thuat toan
do nhom tac gia xay dung s€ tinh toan ra mdt
chiéu cao anh huong dén dia hinh dai dién (he),
con goi 1a quy mé chiéu cao dia hinh. he quy mé
dia hinh cao, dugc xac dinh duy nhét cho mdi vi
tri tiép nhén, dugc st dung dé tinh toan do cao
duong phan khi. Dé tinh toan, cac tac gia da dua
ra thuat toan xay dyung ludi tinh diém tiép nhan.
Vi mdi diém tiép nhan, thuat toan tinh 6 nhiém
duogc cung cdp cac thong tin sau: vi tri cac diém
tiép nhan (x: , y»), cao trinh cta nd so véi muc
nuée bién (z.), va thang do dia hinh cua vi tri tiép
nhan (he). Cac budc tinh toan nong do tong cho
chét cu thé theo cac cong thuce (1-17) dugc thé
hién trén hinh 3.

INPUT Il'--

Dir li¢u dja hinh dang GRID

LT,

N
I
I
I
1
i
|
1
|
I

D1t li¢u diém tiép nhin va dja
hinh

- Vi tri diém tiép nhin (x,. y))
- D§ cao diém tiép nhin trén

myc nuée bién trung binh (2)
- Chiéu cao dja hinh d3c trung
tgi diém tiép nhijn (h )

e e e e e e e s e e

- ~ ”’

- -

Tinh todan

o= s - ==

- Gradient thé nhiét (d0/dz)
- Nhiét thé (8)

- ——

- Bién dang (profile) phuong dimg cia vin toc gio (u)
- D§ rdi theo phuomg ngang va phuong dimg (0., 0.)

Tinh toan

y

Nt")ng do

o -

Hinh 3. Cac bude thuc hién tinh todn 6 nhiém khong khi
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2.7 86 liéu dwoc siv dung cho tinh toan 56

Trong nghién ctru nay da 4p dung cac thuat
toan duoc mo ta ¢ trén dé tinh toan cho mot
ngudn diém cu thé voi cac nhoém thong s6 duoc
mo ta dudi day. Ong khoi co thong sé ki thuat
nhu nhau: chidu cao 40 (m), duong kinh dng
khoi bang 1,5 (m) c6 toa do theo hé UTM la
(250722.84, 1672693.78). Chan dng khéi ¢6 cao
trinh bang 24,29 (m) (Hinh 4a-4b). Ong khéi c6
cac thong sb phat thai nhu sau: chit 6 nhiém

M b i

Lad Bpeped

dugc chon 1a SO, luu lugng 40,53 m?/s, tai
lugng 500 (g/s); nhiét do khi thoat ra bang
150°C. Ngay duogc chon dé chay WRF cho khu
vuc tinh toan vao 1a 22/3/2018, két qua chay
WREF cho phép xac dinh cac yéu t khi tugng can
thiét cho tinh toan 6 nhiém khong khi, dwoc thé
hién trong bang 1 va trén hinh 5 dudi dang hoa
gi6 dugc xuét ra sir dung phdn mém EnvimAP
2019.

—— = B .
-y ho A
o LRE HAE (LM % ?u
oy )
T amian e we AL
. T
t=ie alins )
i e ]
Crwbmeaw THEE T g
-

rrrrrr

»

Hinh 4a. Dir lieu dia hinh khu viec nghién ciru

103'4?'40'5 108'49'50"5 108'4.1'0'5

103'411'10"5 108'6;1‘20'5

15°7"30" N+

15°7"20"N4

15°7"10"N

15°7°0"NA

15°6'50"N+

108°40'40"E

108°40'50°E  108°41'0°E

Legend

® Plume
DEM
(meter)

[ 130-s0
[ s0-80
[Je0-100

[ 11s0-180
[ ]180-196

108°4110"E  108°4120"E

Hinh 4b. Dir liéu cao trinh khu vuc nghién ciru
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Bang 1. Céc thong sé khi tiwong 16p bién tir két qua chay WRF cho khu vue

A X 1a 1a . 2 Trudng hop khong 6n Trudng hop 6n
Céc thong so 16p bién khi quyén dinh dinh
Vian tdc gid & d6 cao tham chiéu (m/s) 6.99 3.13
Hudng gid (°degrees) 46.8 200
Nhiét do (°K) 299.2 293.3
Do dai Monin-Obukhov (m) -10 10.6
Chiéu cao 16p hoa tron ddi luu PBL (m) 873 -999
Van tdc ma sat bé mat (m.s™) 0.269 0.079
Van toc d6i luu luu (m.s™) 1.616 9
Envimap
; _' <0.5m/s
= ® 0.5-2m/s
5 2-4m/s
. 4-6m/'s
# ® &-8mis
® 8-10m/s
E >10m/s

Hinh 5a. Hoa gié t6i cho 2 thoi diém tinh todn lic 2 gio sang (trdi)

<0.5mis
® 0.5-2mis

2-4mis

4-6mis
® &-8mis
® 8-10m/s
E >10m/s

EME

Hinh 5b. Hoa gié t6i cho 2 thoi diém tinh todn liic 2 gio chiéu
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3. Két qua va thao luan

Dua trén két qua chay WRF, bd thong sd 16p
bién khi trong dugc thé hién trong Bang 1 duoc
sir dung dua vao cac cong thire toan (1-17). Két
qué tinh toan tai ludi tiép nhan dugc chuyén qua
ArcGIS dé xur ly va vé& duoc dong murc. Trong

Phan b SO, trong I&rp bién khédng &n dinh
tal 49 cao 1.5m so véi mjt dit

1

WENHT IERT OTE TR e

[ L
BEv.-x

Clmem

IEOT R BEOTT S BT ee— —

Phin bb SO, trong Iép bién khéng én djnh
13i 46 cao 20m so véi mat dit —'L

AT WA T ST ey

s

AT BrANT  SrOTE e e

tinh toan nay chon 4 muc theo d6 cao z = 1,5
(m), 10 (m), 20 (m), 30 (m) dé xuat két qua. Vi
truong hop khi quyén on dinh, két qua duoc thé
hién trén hinh 6a-6d truong hop khong on dinh
thé hién trén hinh 7a-7d.

Phén bé SO, trong I&p bién khéng én dinh
i 84 cao 10m so Vi mjt ait "

AT AW AT SO e

W W NTE ST SRne

[ Phan bb SO, trong I&p bién khang bn dinh
| 191 4§ cao 30m so véi mat dit

A WL OTT T L

Hinh 6. Phdn bé 6 nhiém lic 14h, triong hop khi quyén khéng on dinh tai cac dé cao: (a) 1,5 m,
(b) 10 m, (c) 20 m, (d) 30 m

MGéi tuong quan gitta ndng do va cac yéu to
khi tugng duogc thé hién kha rd nét. Nhu duoc
lwu ¥ trong trong muc 2.2, cac yéu t khi tugng
duoc dé cap gém van tde gi6, hudng gid, nhiét
do khong khi xung quanh, d§ dai Monin -
Obukhov, chiéu cao 16p d6i luu 16p bién khi
quyén, van téc ma sat, van toc ddi luu véi phan
bb ndng do chit 6 nhiém tir két qua mo hinh,
nhom tac gia nhan thay nhimg yéu té quan trong
va anh huong chii yéu dén lan truyén 6 nhiém
SO2 trong bai toan ndy gdm van toc gid, do dai
Monin-Obukhov. Ta c6 thé thiy ndng d6 vao luc

TAP CHI KHI TUQNG THUY VAN

2h sang cao hon rat nhiéu lan so véi luc 14h (200
1an) va cao hon so v6i quy chuan (21 1an) do ¢o
diéu kién thoi tiét bat loi, boi khi khi quyén 6n
dinh (46 dai Monin-Obukhov duong), vén tdc
gi6 tham chiéu (thuong 1y & do cao 10m) nén sy
pha lodng dién ra khong thuén loi dan téi mirc
d6 6 nhidm & khu vire gan dng khéi véi ban kinh
100m. Khi d dai Monin-Obukhov am, c6 sy dbi
luu khi quyén khong 6n dinh, lai ¢6 van tdc gio
cao (gép 2 1an so véi truong hop 2h) nén khi sy
pha loang dién ra tét.
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Phin bé S0 trong Iép bién én djnh
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Phdn bd SO, trong I6p bién én dinh

tal d6 cao 10m so véd mit dit "
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Phan bé SO, trong lorp bién dn djinh
tai 44 cao 30m so voi mit dit
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Hinh 7. Phén bé é nhiém lic 2h, trieong hop khi quyén én dinh, dé cao: (a) 1,5 m, (b) 10 m,
(c) 20 m, (d) 30 m

Bén canh do, ¢ thé thay mo hinh da lam rd
sw anh huong ctia khi twong 14n dia hinh téi phan
b6 ndng d6 theo do cao trong ca 2 truong hop on
dinh 14n khong 6n dinh. Cu thé 14 trong truong
hop khong 6n dinh cuia khi quyén, cang 1én cao
(d6 cao 10, 20, 30 m), pham vi 6 nhiém 16p c6 xu
hudng giam hon so v&i gan mat dat (d6 cao 1,5
m). Piéu nay cho thiy cac cong thic (13) - (15)
da luu y toi t6 dia hinh va ddc biét 1a khi tuong.
Trong trudng hop khi quyén 6n dinh, sy pha
loang khong khi khong tét bang truong hop
khong 6n dinh, thé hién trén cac hinh 7a-7d. Trén
hinh 7a, 7b cho théy & dd cao 10 m, mrc do va
pham vi 6 nhiém 16n hon tai 1,5 m. Trén hinh 7c,
7d cho théy tai cac do cao 20, 30m, mirc do va
pham vi 6 nhiém Ién c6 gidm so v6i dd cao 10 m
va 1,5 m.

4. Két luan

Nghién ctru nay dugc thuc hién voi muc ti€u

xay dung m6 hinh lan truyén 6 nhiém khong khi
ap dung tai Viét Nam. Két qua chinh cua bai bao
1a trinh bay m6 hinh tinh toan 6 nhiém khong khi
trong truong hop dia hinh phuc tap. Cong thirc
tinh toan nong do tong ciing da duoc trinh bay
cho truong hop on dinh va khong 6n dinh. Dic
biét, da thuc hién tinh todn sd, cu thé tinh ra két
qua phan bd nong d6 cho mot ngudn thai diém
cu thé véi thong sb phat thai cu thé, cac yéu td
khi twong duoc ldy tir két qua chay WRF cho
khu vyuc nghién ctru va da luu ¥ t6i yéu t6 dia
hinh tai khu vyc nghién ctru. Két qua da xuét ra
dang ban d6 duong dong mirc, tién tich cho
nguoi sir dung. Trong phén trinh bay két qua da
phan tich vai tro cta cac yéu té khi tuong 16p
bién téi sy phan bd 6 nhiém khong khi. Bai bao
khong tranh khoi han ché rit mong su gop ¥ cua
ban doc.
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Loi cam on: Nghién ciru nay dwoc tai tro mét phan tie dé tai khoa hoc va cong nghé cap Bé
2017 - 2019, md s6 TNMT.2016.04.20, theo quyét dinh s6 1219/0D-BTNMT ngay 19/5/2017. Nhém
tac gia xin bay to sw cam on tran thanh toi Bo va Ban chu nhiém chwong trinh.
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AIR POLLUTION MODELLING OVER COMPLEX TERRAIN
FROM POINT SOURCE

Bui Ta Long', Nguyen Chau My Duyen!
"Hochiminh City University of Technology

Abstract: The national plan for air quality management has set out the task of building a model
of air dispersion model. Besides, the application of foreign models or software to the national mon-
itoring system is difficult due to copyright issues. The objective of this study is to propose a model
that allows the calculation dispersion of air pollutants in complex terrain conditions and attention
to meteorological factors. The paper presents the basis of the model and results of application of cal-
culation model for specific areas of Vietnam. The method proposed in this paper is the integration
of the air pollution dispersion model proposed by EPA, the WRF model calculates meteorological
factors.

Keywords: Dispersion model, Point source, Terrain, WRF, EnvimAP.
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