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Ung dyng mo hinh Metilis va GIS tinh todn mot s6 chat gay
6 nhiem khoéng khi tai khu céng nghiép Tang Loong, tinh Lao Cai

Nguyén Thi Cact2*, Nguyén Phuong?, Tran Anh Quéan®, Nguyén Phuong Pong?,
Nguyén Vin Binh%, B Vin Nhuan?, Phan Thi Mai Hoa*
! Trirong Pai hoc Mo - Pja chadt
2 Truong Pai hoc Khoa hoc i nhién, Pai hoc Quéc gia Ha Ngi

TOM TAT

Phat thai tir hoat dong cong nghiép dac biét I1a cac khu cong nghiép ché bién khoang san véi dic thu st
dung nhiéu héa chat nhu Tang Loong la nguyén nhan gay 6 nhidm chinh cho méi truong khu vuc xung
quanh. Hién nay, mé hinh hoa méi truong dwoc xem la cong cu khong thé thiéu trong danh gia pham vi va
mttc d6 anh hudng tir cac ngudn thai dic biét 1 ngudn diém. Bai bao nghién ciru tng dung md hinh Meti-
lis két hop cong cu Arcgis dé xac dinh hién trang va khoanh viing mirc 6 6 nhidm méi truong khdng khi
do bui TSP, SO,, NO; tai khu cng nghiép Tang Loong. Két qua nghién ciru cho thay hién tai phan Ién dién
tich trong mién tinh toan tai khu vuc nghién ciru chua bi 6 nhidm, ndng d6 céac thanh phan TSP, SO,, NO;,
déu nam trong gigi han cho phép theo quy chuan QCVN05:2013 vé thanh phan chat lugng méi truong
khong khi xung quanh. Tuy nhién, mét dién tich nho khu vuc lai bi 6 nhiém nang bai nong d6 TSP, SO;,
NO; vuot quy chuan nhiéu lan véi dién tich 6 nhidm lan luot 1a 0,305; 0,477; 0,600km? gy anh huong toi
sirc khoe va chét lugng moi trudng sdng clia nguoi dan.

Tur khéa: Metilis; Tang Loong; méi trudng khong khi; GIS.

1. Pit van dé

Khu cdng nghi¢p Tang Loong thugc huyén Bao Théng, tinh Lao Cai la mot trong nhitng khu cong nghiép
trong dlem cua mién BAc, tap trung chu yeu cac nha may tuyén, luyén quang. Viéc tap trung cac nha may
san xuit sir dung nhiéu hda chat vai quy mé Ién trong qua trinh tuyén va luyén quang tao ap luc rat I6n doi
v6i méi treang khu vue, dac biét 1a 6 nhidm bui tir cc dng khi thai caa cac nha may san xuét. Cac loai bui
nay déu gay anh hai t6i stc khoe cua con nguoi. Vi vay, viéc xac dinh luong phat thai va khoanh vung khu
vuc bi 8 nhidm Ia nhiém vu can giai quyét trong nghién cau moi truong tai cac khu cong nghi¢p. Nghién
ctru nay dya trén dir liéu quan tric moi truong tai khu cdng nghiép Tang Loong thudc vuc Bao Thing Lao
Cai va sir dung md hinh toan hoc két hop GIS dé danh gia mirc do, pham vi anh huong tir nguon thai dang
diém. Tai Viét Nam, viéc tng dung cac mé hinh toan nghién ctru sy khuéch tan chat 6 nhiém trong khéng
khi bat dau tir nhitg nam 90 tré lai day. Tuy nhién, c6 mot han ché chung la céc nghién ciru ndy chi xem
xét ¢ dicu kién dia hinh bang phang, dong thai chua ch y toi su thay doi cua céc yéu té khi tugng, dicu rat
guan trong trong tinh toan 6 nhiém khong khi (Bui Ta Long, 2019). Trong bai bao nay, tac gid ung dung
md hinh toan, cy thé 1a mod hinh Metilis két hop GIS dé danh gia d1en bién ndng do bui TSP tai khu cong
nghiép Tang Long tinh Lao Cai, 1a mot trong nhitng diém “ndng” vé 6 nhiém mai truong.

2. Pic diém dia ly tw nhién, dia chat khu vuc khao sat
2.1. Co sé tai ligu

Co s6 tai liéu sir dung trong bai béo bao gom:

- Dit liéu quan tric moi truong vao dot II (thang 8 nam 2019) cta Trung tim Quan tric Moi truong, tinh
Lao Cai, bao gom 17 dng khai thai tir cac co so ché bién va san xuat nam trong khu cong nghiép Tang Long.

- Dit liéu khi twong trong 05 nam tir 2015 dén nam 2019 cua tram khi twong Lao Cai.

- M@ hinh s6 d¢ cao (DEM) tir anh vién tham ALOSPANSA d6 phan giai 12,5x12,5m.

2.2. Phwong phap nghién ciru
2.2.1. M6 hinh Metilis

'MG hinh Metilis (Low rise industrial source dispersion model) do Trung tdm Nghién cuu rui ro hoa
chat, Vién Khoa hoc va cong nghé cdng nghiép, Bo Kinh té va Cong thuong Nhat Ban xay dyng nham md

* Tac gia lién hé
Email: nguyencuc.humg@gmail.com
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hinh héa su phat thai ciia nguon diém va ngudn dudng trong méi truong khong khi dua vao mé hinh Gause.

Mb hinh Metilis dwoc sir dung rong rai boi cac nha Nghién ciru, cac co quan t6 cie 1ién quan dén kiém soét

khi thai khdng chi & Nhat Ban ma con & nhiéu nudc trén thé gisi, trong d6 co Viét Nam (Ly Duc Tai, 2012).

Co so tinh toan ndng d6 chét 6 nhiém trong mé hinh duoc sir dung dya vao phwong trinh khuéch tan Gause.
Phuong trinh khuéch tan Gause:

2 2 2
z—He z+He
Cx,y,2) = ——2—exp(- ) exp(- %) rexp(- 2 H) : 5
2royo,u 20} o 202

trong do:
C(X, Y, z): Nong d6 trung binh chat & nhiém tai diém c6 toa do (X, y, z) (mg/m3);
(X,Y,2): Toa do (m);
Q: Tai lugng chat 6 nhidm tir ngudn thai (cdng suat ngudn thai, mg/s);
u. Téc do gi6 trung binh ¢ chiéu cao hiéu dung H caa dng khdi (m/s);
oy: Hé s6 phat tan cua khi quyén theo phuong ngang y;
02 Hé sb phét tan cua khi quyén theo phuong thing dung, phuong z (m).

2.2.2. Cong nghé GIS

Cong nghé GIS duoc st dung dé xir Iy dir liéu sau khi chay mé hinh khuéch tan. Cu thé, gié tri nong do
céc chat & nhidm tai cac diém ndt sau khi chay mé hinh duoc chuyén ddi sang xir ly bang cong cu Arcgis
va duoc ndi suy theo phuong phap nghich dao khoang cach IDW nham khoanh ving 6 nhidm theo ting
thong s6 TSP, SO, NO».

3. Két qua va thio luan
3.1. Két qud tinh toan phét thdi

Két qua khao sét cho thay tinh dén thang 8 nam 2019, khu cong nghiép Tang Long hién c6 20 dng khoi
thai ky hiéu tir KT.01 dén KT20, trong d6 tai thoi diém khao st c6 3 dng khéi thai thuoc nha may DAP
khong hoat dong (KT.17, KT.18 va KT.19). Trén co s& két qua quan trac caa 17 dng khoi thai, tac gia tinh
toan cong sut phat thai tirng éng khoi. Duéi day 1a cac thong sb ngudn thai va két qua tinh toan phat thai.

Bang 1. Két qud tinh phat thdi va ddc diém céc nguon thdi tai khu cong nghiép Tang Logn
. Puwong
Chieu kinh
oy | ToR-d0X | Toado Y | Nniet do ‘t’:;‘ n;i%n .tgir:,gg h&;’;‘g Tsp S0, NO>
thai ong
khéi
m m °K m/s m m méh mg/h mg/h mg/h
KT.01 2466600 437890 320 10.8 13 0.4 4.229 118970 111534 175480
KT.02 2467003 437585 308 10.3 13 0.5 6.611 1200829 205111 81298
KT.03 2467769 435640 317 10.7 40 4.2 482.52 | 12326353 5210686 3193646
KT.04 2467712 436028 320 10.8 40 3.4 314.42 | 5528264 9287483 2800987
KT.05 2467768 435635 351 11.3 40 3.8 374.9 9158271 6410790 3374100
KT.06 2468090 436125 345 154 60 6 1287.6 | 40678723 | 138144942 | 249604641
KT.07 2467288 437260 321 9.5 28 1.6 60.208 | 1132704 1599945 424764
KT.08 2467678 437645 320 9.9 25 0.6 8.697 173303 71360 44855
KT.09 2466710 437468 326 10.2 20 0.7 12.219 306415 309333 71497
KT.10 2467329 437273 322 9.9 20 0.6 8.746 154737 525074 230042
KT.11 2467337 437269 315 9.1 20 15 51.663 | 1073001 3129586 1710840
KT.12 2466838 437670 319 9.9 10 0.5 6.021 1160862 75984 52766
KT.13 2466848 436253 320 15.2 75 1.65 131.58 | 4781222 11706282 6863367
KT.14 2466758 436928 340 105 60 0.7 12.064 270446 4886053 966092
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. Puong

Chieu kinh
Toa _do_X | Toa_do_Y | Nhiet_do Vf‘l " cag tr.OAng Luu TSP SOz NO2

KHM toc | nguon | miéng lwgng

thai ong

khoi
m m °K m/s m m m3h mg/h mg/h mg/h
KT.15 | 2466297 412210 315 14.6 15 0.7 18.471 | 3687096 283459 87382
KT.16 | 2466201 437983 337 10.5 25 0.7 11.866 | 2402235 436504 41014
KT.20 | 2466829 438421 325 9.9 15 0.9 19.675 | 6441220 1545893 843214

3.2. Dit ligu khi twgng

hudng SSE (14%). Két qua tinh toan dugc tong hop o bang 2 va so do hoa gi6 (hinh 1).

Dir ligu khi twong duoc thu thap tr nam 2015 dén ndm 2019 bao gdm huéng gid, téc do gio, nhiét do,
ap suat, ... tai tram khi tugng Lao Cai. Ket qua tinh toan cho thay, trong 16 hudng gio thi huéng gio chu
dao tai khu vuc nghién ciru 1a huéng SE véi tan suat xuat hién la 36,6%, tiép dén la huong S (16,7%) va

Bang 2. Bang tong hop dir liéu khi tong tie ndm 2015 dén nam 2019 va tan sudt xudt hién huweéng gié

Huong | 5015 | 2016 | 2017 | 2018 | 2019 | Téng | 1AM suatxuathi¢n
gié (%)
N 9 19 13 15 17 73 25
NNE 2 1 3 2 3 11 0.4
NE 20 12 19 16 12 79 2.7
ENE 1 1 3 3 2 10 0.3
E 45 41 27 28 18 159 55
ESE 36 45 55 26 31 193 6.7
SE 243 202 220 199 | 193 | 1057 36.6
SSE 80 74 78 79 95 406 14.0
S 113 74 87 106 | 103 | 483 16.7
SSW 7 8 9 14 16 54 1.9
SW 10 10 20 10 13 63 2.2
WSW 0 2 1 0 1 4 0.1
W 14 2 10 6 5 39 13
WNW 2 1 4 1 1 9 0.3
NW 3 a1 62 37 37 220 7.6
NNW 10 2 7 5 7 31 11

Ling gio | 1441 927 913 913 | 906 | 5100

Tong 2891 100

ey

w “WA‘W“" E huéng gio
WSW > ESE

——Tan suét xuét hién

Hinh 1. So do hoa gi6 khu vic Bdo Thdng, tinh Lao Cai
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Nhu vay, theo dir li¢u khi twong cua 5 ndm gan nhét khu vuc Bao Thing c6 huéng gio chu yéu 1a huéng
SE vdi toc d6 gi6 trung binh 1a 2,2m/s. Pay 13 co sé dit liéu duoc sit dung trong mo hinh tinh toan.

3.3. D ligu dja hinh

Dia hinh ¢ anh huong rat 16n t6i te d6 phat tan cac thanh phan khi. Vi véy, trong chay mé hinh khuéch
tan khi, yéu t6 dia hinh c6 y nghia quan trong quyét dinh t6i két qua cuia md hinh ¢ phi hop véi thuc té
hay khong. Trong nghién ciru nay, tac gia xtr ly dit liéu dia hinh tir anh vé tinh DEM d6 phan giai 12x12 vé
DEM kich thuée 95 c6t x73 hang (mién tinh toan), c6 ¢ phan giai 50x50m.

Chu giai
+  Vitri ngudn diém

bé cao

Hinh 2. Ban d6 dia hinh khu viec nghién cizu va vi tri 6ng khoi thai khu viec nghién cizu
Tir hinh 2 cho thdy mién tinh toan c6 do cao dia hinh dao dong tir 40 dén trén 500m. Khu vyc ong khoi
thai chi yéu & mac cao 100-150m.

3.4. Két qud tinh toan

Két qua md phong qua trinh lan truyén chat 6 nhiém bao gém TSP, SO, va NO. theo mé hinh Metilis
tir hoat dong san xuat cong nghiép tir 17 dng khoi ¢é dir liéu nhu bang 1 tai khu vic Bao Thang, tinh Lao
Cai, theo gio tai 6 cao 1,5m véi toe do gio 1a 2,2 m/s huéng gi6 SE. Gié tri ndng do cac thanh phan tai cac
diém nut ludi dugc chuyén qua Arcgis dé noi suy gia tri ndng do cac chat 6 nhiém trén toan mién tinh toan
va thé hién trén cac ban db thanh phan (hinh 3, 4 va 5) va bang 3.

209600 #10400 411200 412000 412800 413600
L I f I 1 L

N

+ +

T
2468000

T
267400

Chu giai
+ ¢ Vit nggén thai |
Gia tri TSP (mg/m3)
C_Jo-s
s -0
[ 10-20
¥T20 20-30
e % 20-40F
[ J40-50
[ 50- 100
[ 100 - 200

e I 200 - 300
s e = S & - +
T

T T T T T
409600 410400 411200 412000 412800 412600

2466800

T
2466200

2465600
N
T
2165600

Hinh 3. Phan bé 6 nhiém TSP theo gio, huwdng gi6 SE
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Hinh 4. Phan bé 6 nhiém SO, theo gio, huong gié SE
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Gia tri NO2 (mg/m3)
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Hinh 5. Phan bé & nhiém NO; theo gio, huwéng gi6 SE

T
413800

Bdng 3. Két qud tinh toan vaing 6 nhiém trong mién tinh toén

T
2468000

T
2466800

T
266200

T
2465600

Thong s6 (ﬁ;r;?) S lwong pixcel |  Cell size (m) Dien_tich (km?)
o 0 = <300 6982 50 x 50 17.455
>300 122 50 x 50 0.305
s, 0= <350 6913 50 x 50 17.283
> 350 191 50 x 50 0.477
NO, 0= <200 6864 50 x 50 17.16
=200 240 50 x 50 0.6

Tir hinh 3, 4 va 5 va bang 3 cho thiy ham lwong bui TSP trong mién tinh toan & d6 cao 1,5m theo huéng
gi6 SE dao dong tir 0 dén 2.672 pg/m? véi tong dién tich khu vuc bi 6 nhiém vuot qua quy chuén cho phép
QCVNO05:2013 vé thanh phan TSP (>300 ug/md) 1a 0,305km?2, ham lugng SO,,dao dong tir 0 dén 9.026
ug/m2 véi tong dién tich khu vuc bi 6 nhiém vuot qua quy chuan cho phép QCVNO05:2013 vé thanh phan
S0, (>350 pg/m3) 12 0,477km?, ham lugng NO, dao dong tir 0 dén 6.297 pg/m? véi tong dién tich khu vuc
bi 6 nhiém vuot qua quy chuén cho phép QCVNO05:2013 vé thanh phan NO2(>200 pg/m3) la 0,60km2.

4. Két luan

Theo két qua tinh toan ciia m hinh trong trudng hop huéng gié SE véi toc do gio trung binh 1a 2,2m/s
v6i mién tinh todn 1a 17,76km? & d6 cao 1,5m tai khu c6ng nghiép Tang Loong thugc huyén Bao Thing,
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tinh Lao Cai cho thay, phan Ién dién tich mién tinh toan chua bi 6 nhiém, nong do cac thanh phan TSP,
S02, NO, déu nam trong gigi han cho phép theo quy chuan QCVNO05:2013 vé thanh phan chét lugng khong
khi xung quanh. Tuy nhién, vin c6 mét dién tich nho khu vuc bi 6 nhiém nang bai cac thanh phan TSP,
SOz, NO; vuot quy chuan nhiéu lan véi dién tich 6 nhiém lan luot 1 0,305; 0,477; 0,600km?2. Vi vdy, can
phai cé g|a1 phap dé xur ly va canh bao cho ngudi dan sdng tai khu vuc bi & nhiém nham d¢am bao an toan
sirc khoe va kiém soét dwoc chét lwong khong khi tai khu vuc nghién ciu.
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ABSTRACT

Application of Metilis model and GIS to calculate
some air pollutants in Tang Loong industrial, Lao Cai province

Nguyen Thi Cuc'?, Nguyen Phuong?, Tran Anh Quan! Nguyen Phuong Dong?,
Nguyen Van Binh?, Do Van Nhuan?, Phan Thi Mai Hoa?
! Ha Noi university of mining and geology, Viet Nam,
2 Faculty of Environmental Sciences, VNU University of Science

Emissions from industrial activities, especially in mineral processing industrial zones with specific use of
chemicals such as Tang Loong, are the main cause of pollution in the surrounding environment. Currently,
environmental modeling is considered an indispensable tool in assessing the scope and extent of the impact
from waste sources, especially the point source. The research paper applies the Meti-lis model and Arcgis
tool to determine the current state and localize the level of air pollution caused by TSP, SO,, NO- dust in
Tang Loong industrial park. The research results show that currently most of the area in the calculated
domain in the study area is not polluted, the concentrations of components TSP, SO,, NO; are within the
allowable limits according to QCVNO05:2013 regulations on ambient air quality composition. However, a
small area of the area is heavily polluted by concentrations of TSP, SO, NO; exceeding the standard many
times with the polluted area respectively 0.305; 0.477; 0.600km? affects the health and quality of the living
environment of the people.

Keywords: Metilis model; Tang Loong; Air environment, GIS
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