Nghién cuu

NGHIEN CUU UNG DUNG MO HINH HOA VA CONG CU GIS
PE PANH GIA ANH HUONG CHAT O NHIEM KHONG KHI TAI
KHU VUC PHUONG CAM GIA, THANH PHO THAI NGUYEN

Nguyén Bich Ngoc
Truong Pai hoc Tai nguyén va Méi truong Ha Noi
Tém tit
Bai viét trinh bay két qua vmg dung mé hinh ISC 32 va céng cu GIS dé danh gid
chat lirong méi truong khong khi xung quanh, kha nang phdt tan chdt 6 nhiém quanh
nguon thai cong ty Gang thép, phieong Cam Gid, thanh phé Thai Nguyén. Diea vio két
qua tir mé hinh ISC 32 bai viét da dwa ra danh gid vé chat heong khong khi xung quanh
phirong Cam Gid, thanh phé Thdi Nguyén theo QCVN 05:2013/BTNMT va xdy dung
duoc ban do lan truyén 6 nhiém véi 3 thong s6 CO, SO, va bui tong s6 tai thoi diém
nghién civu va dir kién twong lai khi tang cong sudt gap doi so véi hién tai. Str dung
s6 liéu quan trdc thue dia dé so sanh véi két qua chay mé hinh dé danh gia sai s6 mé
hinh nham mé réng vimg dung mé hinh cho cdc khu viee ¢6 diéu kién tuwong tir. Pdy sé
la co so khoa hoc phuc vu ung dung mé hinh hoa va cong cu GIS trong viéc danh gid,
dw bdo kha ndng phat tan é nhiém khéng khi.
Tir khéa: M6 hinh ISC 32; Kha ning lan truyén 6 nhidm; Chat lugng khong khi.
Abstract
Application of modeling and GIS tools to assess the effects of air pollutants
in Cam Gia ward, Thai Nguyen city
The paper presents results of application of the ISC 32 model and GIS tools to
assess the air quality surrounding Thai Nguyen Iron and Steel Joint Stock Company,
Cam Gia ward, Thai Nguyen city and to investigate the dispersion of pollutants from
the waste point sources. Based on results from the ISC model 32, the air quality (based
on QCVN 05:2013/BTNMT) around Cam Gia ward, Thai Nguyen city was assessed.
In addition, the dispersion maps of CO, SO, and total dust in the study area were built
for the present time and when the company capacity will be doubled. The model results
were compared with field observation data to evaluate model error as well as apply the
model to other areas with similar conditions. Findings of this study were the scientific
basis for the application of modeling and GIS tools to assess and forecast air pollution
dispersion.
Keywords: ISC 32 model; Pollution spread; Air quality.
1. Pt van dé chat khi doc hai gay 6 nhiém khong khi 16n
Phuong Cam Gié, thanh phd Thai nhét v6i 4 ngudn thai tir nha may cde hoa,
Nguyén 1a mét phuong c¢6 nhiéu doanh nha mady luyén gang, nha may luyén thép va
nghiép, xi nghiép va nha may hoat dong, nha may thi€u két quang [1]. Su phat trién
dac biét 1a hoat dong san Xuét gang thép. nhanh chdng ca ve quy mo va ) luong cac

Pay ciing chinh 12 ngudn phat thai cac loai nha méy nay da va dang gay ra méi nguy co
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16n ddi véi stuc khoe nguoi dan sinh séng
tai phuong Cam Gié cling nhu cac khu vuc
lan cén do tinh chat lan truyén chat doc
trong khong khi. Vi vay viéc danh gia va
du bao anh huong chat 6 nhiém khong khi
tai phuong Cam Gid ndi riéng va toan tinh
Théi Nguyén néi chung 13 rét quan trong
va can thiét. Do dac lan truyén khong khi,
trong nghién clru nay tac gia su dung mo
hinh ISC 32 va cong cu GIS dé dwa ra danh
gia va du bao vé kha ning lan truyén chét 6
nhiém t6i chat luong moéi truong khong khi
phuong Cam Gi4, thanh phd Thai Nguyén
trong tuong lai.

2. P6i twong va phwong phip
nghién ciru

2.1. Déi twong nghién ciru

Pbi tuong nghién ciru: Chat luong
moi truong khong khi xung quanh phuong
Cam Gi4, thanh phé Thai Nguyén thong
qua 3 chi ti€u dai di¢n: CO, SO, va bui

Pham vi nghién cuu: Ban kinh 4 km
xung quanh 4 ong khoi ciia Cong ty Gang

Nghién ciru

thép Thai Nguyén (Nha may cbc hoa, nha
may luyén gang, nha may luyén thép va
nha may thiéu két quang) va lua chon
dién tich 6 Iudi 120 x 120 m.

Thoi gian nghién ctru: Tu thang
3/2021 dén thang 6/2021

2.2. Phwong phdp nghién cvru

2.2.1. Phuwong phdp thu thdp va tong
hop tai liéu

Thu thép, tong hop va ké thira thong
tin, dir liéu, s6 liéu can thiét vé ngudn
thai, dic tinh chat thai tir nhitng tai liéu,
cac bao cdo, cac cong trinh nghién cuu
lién quan dén nghién ctu.

2.2.2. Phuong phap khao sdt thuc
dia va ldy mau hién truong

Khao sat thuc dia tai khu vue nghién
ctru, st dung may GPS cam tay xac dinh
toa do gdc vi tri diém 1ay mau. Xac dinh
5 vi trf 14y mau phan b quanh ngudn thai
ngudn thai trong pham vi 4 km, cu thé
nhu sau:

Bdng 1. Vi tri cdc diém ldy mau tai dia diém nghién ciru

Ky Toa do (m A e
T hiéyu Vido K(ml)l do Mo
1 |KK01|588.100 | 2.383.100 | Phia trudc nguon thai so véi hudng gi chinh, cdch nguon thai 500 m.
> 1 kK 021590800 | 2.383.400 C(;?r}g nha may sau ngudn thai so v6i hudng gié chinh, cich nguon
thai 500 m.
3 | KK 03590.900 | 2.383.000 | Khu nha hang dich vu va khu dén cu, cach nguén thai 1000 m.
4 | KK 04 |588.400 | 2.381.500 | Khu dan cu, cach nguon 2000 m.
5 [ KK 05]590.400 | 2.381.000 | Khu virc dong rudng, cich nguon thai 2000 - 2500 m.

Thoi gian 14y mau: Budi sang (9h00) mua hé, troi cao nang, gid nhe

Tan sut: 08 1an do/ngay/01 diém.

2.2.3. Phuwong phap phan tich trong phong thi nghiém

Bing 2. Phwong phdp phén tich déi véi mét sé chi tiéu

STT Chi tiéu phan tich Don vi Phwong phép phin tich, Tiéu chuin ky thuat
1 SO, pg/m’ TCVN 5971 - 1995, ISO 6767:1990
2 CO pg/m’ TCVN 5972 - 1995, ISO 8186:1989
3 Bui lo ling ug/m’ TCVN 5067:1995
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2.2.4. Phuwong phdp mé hinh hoa
M6 hinh thoi doan ngén ISC 32 tinh
toan cho nguon thai diém 1a cac ong khoi
ctia nha may str dung phuong trinh ludng
khéi Gauss & trang thai 6n dinh. Phuong
trinh nhu sau:
2
OKVD Yy 3
=——— EXP|-05|—
= Ueo [ J (ugim’)

y

Trong do:

Q - Luu luong phat thai chit 6 nhiém
(g/s);

K = 10° - Hé s6 xac dinh chuyén doi
don vi;

V - Thanh phén dac trung cho su
phat tan chat 6 nhiém;

8y, o - H¢ s6 phat tan;

U - Van toc gi6 tai miéng dng khoi
(m/s).

3.1.1. Két qua chay mo hinh theo phuwong an san xudt hién tai

2.2.5. Phwong phdp xdy dung ban do
lan truyén chat é nhiém

St dung phan mém Mapinfo 9.5 s
héa ban dd, xac dinh pham vi khu vuc
nghién ciru, tao file ban d6 dudi (.gst) lam
dit liéu dau vao mé hinh, xay dung ban do
lan truyén chét 6 nhiém.

3. Két qua va thao luin

3.1. Danh gia anh hwong cua cdc
chit é nhiém tai khu viee nghién civu

Dit liéu chay mo hinh bao gém: Tai
lugng 6 nhiém (Bui, CO, SO, ké thira s6
liéu tr bao cao DTM 2021) [2], duong
kinh 6ng khéi, chiéu cao 6ng khoi, luu
lugng khi thai, van toc va nhiét do. Két
qua thu dugc 1a cac hinh anh mo ta qua
trinh khuéch tan, lan truyén cac chat 6
nhiém khong khi thong qua viéc thé hién
cac dudng dang tri vé ndng do.

Hinh 1: Két qua tinh todn

Hinh 2: Kéiﬂq.zt.d tinh todn

Hinh 3: Kéintidé tinh todn

dbi véi CO trung binh 1 gio: déi véi SO, trung binh 1 gio  déi véi Bui trung binh 1 gio

Két qua chay mo hinh cho thay gia tri cuc dai ciia céc chat 6 nhiém phat tan chu
yéu quanh ngudn thai trong pham vi khoang 800 - 1000 m vé phia Tay nam.

3.1.2. Két qua chay mé hinh theo phwong én san xudt ting cong sudt gap doi

Hinh 4: Két qua tinh todn

Hinh 5: Két qua tinh todn

Hinh 6: Két qua tinh todn

dbi véi CO trung binh 1 gio  dvi véi SO, trung binh 1 gio  dbi véi Bui trung binh 1 gic
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Theo dy kién ting cong sudt san
xudt gp 2 lan so véi phuong 4n dang
hoat dong, xét trong cung diéu kién vé
khi tuong, két qua chay mé hinh di c6
thay d6i khé 16n vé kha nang phat tan, lan
truyén chat 6 nhiém, dac biét la doi véi
bui. Pham vi phét tan rong vé phia Tay,
Tay nam cach nguén 2000 - 2500 m.

3.1.3. Pdnh gid két qua nghién ciru

Hudng gio6 chinh cua khu vuc nghién
ctru trong thoi gian tir thang 1 dén thang
3 14 hudng gidé Pong bic, do d6 khu vuc
phia Tay nam cua nha may s& chiu anh
hudng nhiéu nhit béi qua trinh phat tan
6 nhiém.

Nghién ciru

Hinh 7: Biéu dé hoa gi(,)' khu vwe nghién
curu tir ngay 1/3 den 16/6/2021
Két qua chay mé hinh ISC 32 véi
yéu td khi tuong chi ra gia tri cuc dai cua
cac cht 6 nhiém tai khu vyuc nghién ciru.

Bing 3. Két qud chay mé hinh ISC 32 déi véi cdc chit 6 nhiém

SO Cco Bui
2 M@ ta vi tri M@ ta vi tri ’ M@ ta vi tri
(ng/m’) ' (ng/m’) ' (ng/m’) '
Céch nguon 800 Cich nguon thai Cach nguon thai 800
m thudc phudng 800 m vé phia Tay m v¢ phia Tay Nam
Hiéntai | 175 |Huong Thuong,| 368 [Nam thudc phuong| 1100 |thudc phuong Cam
Gia Sang va Phu Cam Gia, Trung Gia, Trung Thanh,
Xa. Thanh. Phu Xa.
Céch nguoP th'fu Cach ngudn  thai Caclg ngudn Athal‘ZS(A)O
2000 m veé phia m ve phia Tay va Tay
. . 1000 - 1500 m P A .
Tay Nam thudc & phia Tav Nam Bac thugc phuong
Twonglai| 216 |phuong Phu Xs,| 643 | PMe "2 TEM 5600 | Huéng Thugng, Gia
. thudc phuong Phu . s
Trung  Thanh, ) N Sang, Phu X4, Trung
} . X4, Trung Thanh . , a
Tich Luwong va vi Cam Gi Thanh, Tac Duyén va
Cam Gia. ' Tan Lap.
QCVN
05:2013/ | 350 30.000 300
BTNMT

V& chét luong khong khi xung quanh
khu vuc nghién ctu, két qua cho thay
ndng d6 CO va SO, tai cac diém dénh gia
& thoi diém hién tai va du kién twong lai
1a kha cao nhung van nim trong gidi han
cho phép theo QCVN 05:2013/BTNMT
chua gay tac dong 16n dén stc khoe ngudi
dan, tuy nhién theo bang tinh toan du bao

twong lai khi ting cong sudt 1én gp doi
thi nong do SO, cling ting gap doi. Pidu
do c6 nghia nguy co 6 nhieém SO, cao s€
gy tac dong xau doi voi suc khoe nguoi
dan xung quanh.

Riéng dbi véi ham lugng bui tai thoi
diém d4nh gia va dy kién tuong lai déu rat
cao va vugt QCVN nhiéu 1an (ham luong
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bui tai thoi diém hién tai cao gap 3,6 lan
va du kién tuong lai cao gip 18,6 lan).
Diéu nay gay tac dong 16n dén chit luong
moi truong khong khi xung quanh va anh
huong 16n dén stc khoe ngudi dan.

Vé kha nang phat tan chat 6 nhiém,
két qua chay may cho thay hau hét cac
diém c6 néng d6 chat 6 nhiém dat cuc
dai déu & céc vi tri cach nguén tir 1000
- 2500 m, dac biét la bui kha nang phat
tan tir nguon rong nhét, SO, kha néng phat
tan thap nhat. Cong ty Gang thép dat tai

@ KQ chay m6 hinh
@ KQ quan trac

800 700.1 200

600 150

400 100

200 50

KKO1 KKO2 KKO3 KKO4 KKO5

Hinh 8: So sdnh két qud thu Hinh 9: So sdnh két qud thu
dugc doi véi SO,

dwoc doi véi CO

Qua céc Hinh 8, 9 va 10 cho thay két
qua thu dugc tir viéc quan trac thuc dja va
két qua chay m6 hinh la kha phu hgp. Tuy
nhién, hau het cac két qua quan tric thuc
dia déu cho nong do CO, SO, va bui cao
hon so v&i két qua thu dugce tu md hinh.
Diéu nay co thé giai thich 1a ngoai ngudn
phat thai tir nha may Gang thép con c6 cac
ngudn 6 nhiém khac nhu hoat dong sinh
hoat, giao thong, xay dung,...

4. Két luan

Tir két qua tinh todn chay mé hinh va
két qua quan tric thuc dia bai viét da chi
ra dugc su phu hop cua phuong phép tinh
toan thong s6 6 nhiém tir mé hinh ISC 32,
trén co s¢ do tinh todn va xay dung duoc
ban d6 lan truyén chat 6 nhiém trong ban
kinh 4 km quanh ngudn thai, trong d6
cac phuong chiu anh huéng ning nhat 1a
phuong Trung Thanh, Cam Gia va Phu Xa.

@ KQ chay m6 hinh

@K Q quan tric

17021893

KKO1 KKO02 KKO3 KKO04 KKO5

phuong Cam Gia nhung véi su lan truyén
ctia khi 6 nhidm gay tic dong dén nhiéu
phuong 1an can, khu vuc bi anh hudng
nang né nhit ngoai phuong Cam Gia 1a
phuong Trung Thanh va Phu Xa.

3.2. Ddnh gid sai s6 moé hinh

St dung s6 liéu 14y mau thyc dia so
sanh voi két qua chay mé hinh dé danh
gid sai s6 ciia m6 hinh tng dung nhim mo
rong nghién ciru doi voi cac khu vue ¢o
diéu kién tuong tu.
@K Q chay mé hinh

@K Q quan trac

1500

1312.

120.5 1000

500 338

KKO1 KKO2 KKO3 KKO4 KKO5

Hinh 10: So sq’nh két qua
thu dwoc doi voi bui
Bui 13 tic nhan 16n nhit giy ra 6 nhiém
khong khi trong khu vuc, dac biét la vao
giai doan du kién tang cong suat san xuat.
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