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! Trwomg Pai hoe Mo - Bja chdt

TOM TAT

Ngdy nay, vin d& 6 nhiém moi trudng khong khi ngay cang trd Ién nghiém trong va khé khac phye, dic
biét ¢ nhiing khu vyre t3p trung nhiéu hoat ddng khai théc va ché bién khodng san phat trién nhu thanh phd
Lao Cai, tinh Lao Cai. Vi vay, vi¢c danh gia chét lugng khong khi tai khu ve nghién ctru la can thiét nhim
khoanh wng nguy co gy 6 nhidm va dua ra giai phap kiém soat, giam thiéu phu hop. Trén co s& két qua
quan trfic dinh ky tai cac Kkhu vye nhu bénh vién, khu cong nghiép, khu khai thic, ché bién apatit, dong Ta
Phoi ... xc dinh chi s6 & nhiém khong khi API két hop cong ngh¢ GIS tac gid da xdy dung ban dd chét
lugng khong khi khu vue nghién ciru sit dung phuong phép ndi suy nghich dao khoang cich (IDW). Két
qua nghién i cho théy gid tri API dao dong tir7 dén 150 twong img v6i chit chit Lugng moi ruing khong
khi tir trong lanh dén 6 nhiém nghiém trong, tity thugc vio ddc diém kinh té, xa hoi, hoat dong sin xut cia
tirng vang. Nhin chung, & nhirng khu vure ¢6 hoat dong khai thac khoang san nhu khu dong Ta Phoi, apatit
khu vure mo Céc, Cam Dumg, Vuon Cam .. khong khi ¢ mitc 6 nhidm vira dén nghiém trong twong tmg
chi s6 6 nhidm méi truomg API tir 51 dén trén 150. Két qua tinh théng ké cho thdy thanh phan khf thuoe
Kkhu vye khai théc apatit va phuong Béc Cudng c6 su bién dong manh hon so véi céc khu con lai. Dac bigt
1a thanh phan bui lo ling TSP va SO..

Tir khda: AP1, Thanh phd Lao Cai, IDW

1. Dt vén aé

Cong ngh¢ GIS (geographic information systems) hinh thanh tir nhimg nam 1960 va phit trién manh mé
trong 10 nam tré lai ddy. Hién nay, GIS duge (mg dung rong rai trong nhiéu linh vuc dac biét la quan ly
‘moi truéng nhu quan 1y tai nguyén thién nhién, quy hoach méi truong, dénh gid chit lugng m truong ..
bing cac phim mém nhu Maplnfo, AutoCAD, ArcGIS, QGIS... Trong do. c6 nhiéu dé i, bai bio tmg
dung GIS va vidn thim dé dinh gid mitc o & nhitm khong khi (Nguyén Hai Hoa, 2017; Mozumder v
nnk., 2012), tuy nhién viée ddnh gid chit lugng khong khi bing anh vién thim phy thuge rt hiéu vao chit
lugng va thoi dlem anh chup, dong thdi dé danh gia do tin cay cia phuong phap ciing gap khé khan khi
thoi diém Idy miu kiém tra khong tring véi thai gian chup anh. Trén co so cac két qua quan triic méi trudmg
khong khi theo dinh ky & céc khu vue mo apatit, khu cong nghiép Déng pho méi, cac diém giao thong tai
phuong Béc Cudng, Duyén Hai, tinh Lao Cai, bii bio xdc dinh chi 6 6 nhiém moi truong API tai ting Vi
tri quan trfc. Tir do dua o 50 dit ligu vao phin mém Arcgis 10.2 dé ndi suy gid tri API cho cic vi tri con
lai. Két qua bai bdo cho phép danh gia duge chit luong khong khi trén toan khu vue nghién ci, gbp phin
nang cao hi¢u qua cong téc quan 1y cic van d& moi truong khong khi tai thanh phd Lao Cai noi chung va
cic khu vy khai thic khodng san noi riéng, dje biét 1a khu vy khai thic vi ché bién apatit Cam Pudng,
Lang Céc.

Thanh phd Lao Cai ¢6 nén kinh té kha phat trién dua trén hoat dong du lich, céng nghiép va khai thac
khoding san. Tai thanh phd hign nay ¢6 khoang 5 don vi khai thic va ché bién, trong do quy mo 16n nhdt
phai ké dén 13 khai thic va ché bién apatit gdy anh huong khong nho (6i moi trudng khong khi, dgc bigt i
bui va khi dge NO», CO, SO, ..., Hién nay, viée danh gia chit luong moi truong khong khi chi dimg ¢ timg
diém quan tric don 1é ma chua c6 dénh gid tdng hgp quy md khu vyc. Bai béo tmg dung thudt toén thong
ké nhim dénh gid chit lugng khong khi tai mdt s& khu vire khai théc, ché bién khodng san khu vyc thanh

* Tac gia lién hé
Email: nguyencuc.humg@gmail.com
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Bang 1. Thang chia mike d 6 nhiém khong khi (Rao v nnk., 2004)

Thir ty | Chit lwgng khéng khi | Gid trj API
1 Khong khi trong lanh 025
2 O nhiém nhe 26+ 50
3 O nhi¢m vira phai 51+75
4 O nhiém ning 76 + 100
5 O nhiém nghiém trong ~100

2.2.6. Phicong phdp ngi suy nghich dao khodng cich (IDW)
Phuong phap ndi suy nghich ddo khoang cach dugc Jones, 1997 nghién ciru dé ndi suy gid tri ciia mot

dya vio cic diém lin cin da biét trude. Tay |l1u()c vio khoz‘.ng cich, mdt gid tri ¢6 sy :'mh

& xa diém chura biét. Cu thé gid tri cia diém chua biét duqc an suy tir cac diém lan can theo cong thirc sau:

Z(X) = B2 /d])/ B (1/dE) - (5)
Trong dé:
Z(x): gid tri du doan tai diém x
Z(x;): gid tri quan sét tai diém x;
di: khoang cich tir diém x; dén diém x

2.2.7. Phirong phdp thanh lgp ban do

Qud trinh x 1y va thanh 1gp bin d6 phan bd 6 nhiém khong khi thong qua phin mém chuyén dung
ArcGIS 10,2 gom 3 budc chinh nhu sau: . ) o

- Thu thp s6 ligu phén tich v& mdi trudmg khong khi tai cdc diém quan tric va ban dd 8. 6 liu quan

tric sau khi thu tip duge ban toa dj 1én ban do Thanh pho Lao Cai (trich tit ban do tinh Lao Cai, ty 1¢
1/200.000).

- Noi suy gid tri AP theo phuong phip nghich ddo khoing cich (IDW) bing phin mém arcgis 10.2.

- Thanh 13p ban d6 phan b6 ndng do 6 nhidm khong khi theo cp do khong khi trong lanh, 6 nhim nhe,
6 nhiém vira phai, 6 nhiém nang va 6 nhiém nghiém trong.

3. Két qua va thiio lugn
31 Dic diém thanh phin mdi truong khong khi thanh phé Lio Cai
Két qua tinh th(mg ké cdc thanh phin mau khi gdm bui lo ling TSP, SO2, CO, NO, Iay tai cde khu vye
khai thc, ché bién apatit, khu vurc khai thic cat, khu cong nghiép (KCN) Pong phé méi, phuong Bic
Cuomg, phudng Duyén Hai thanh phé Lio Cai duge thé hign & bang 2 va hinh 1.
Bang 2. Két qud tinh thong ké két qud quan triac moi truong khdng khi tai mgt s khu viee thude thanh

Pphé Lio Cai
PRI K Phuimg Phuimg | KCNDongphd | Mo cat Ngoi
Thong s0 thong k& | 1 atit | Bie Cuimg | Duyén Hai mosi Bo - Ti Thing
TSP
Gid i trung binh_ (X) | 0.68 [ 035 0.10 | 0.10 | 0.39
B3 léch chudn (g) | 060 | 043 0.02 | 0.03 | 0.28
H¢ sObidnthién (V%) | 88.50 | 12381 2016 | 26.83 | 70.47
50:
Gid ur trung binh X[ 047 [ 013 | 0.01 | 0.03
hudn (0) | 099 | 034 | 0.01 | 0.01
Hé s6 bién thién (V%) | 21091 | 25335 | 30.54 | 52.82
co
Giduitrungbinh (X) | 326 [ 255 | 244 | 3.60
D§ léch chuan (o) [ 1o | 128 | 0.65 | 0.94
Hé so bién thién (V%) | 58.84 |  50.06 | 26.15 |
NO:
Giatritrungbinh_ (X) [ 004 [ 002 [ 0010 | 0.01 | 0.02
B3 léch chuin (0) [ 004 | 003 | 0004 | 0.01 | 0.01
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phd Lao Cai, dong thori xdc dinh chi s§ & nhim moi trwdmg API va ndi suy theo phuong phip nghich dio
khoing cich cho toin b thanh phé Lio Cai. Két qua tinh théng ké cho thy thinh phin bui TSP v cc khi
$0,, NO; va CO tai khu vuc khai thic va ché bién apatit cao hon so véi khu vue khai cat & Ngoi Bo, Ta
Thing, khu cong nghigp Pang phé mdi. Dong thoi mirc o dao dong ce gid trj do & khu vyre Khai thic
apatit ciing lén hon n]-ueu s0 v6i cic khu con lai, thé hlen qua gid trj d leph chudn o tai khu vye khai thic
apatit tir 0,04 dén 1,92 tiép dén 1a khu vure phuomg Béc Cuong tir 0,03 dén 1,28, céc khu vue con lai ¢6 gid
tr d9 1éch khong déng ké. Két qua tinh chi s6 6 nhiém moi |rumg API dao déng tir 7 dén 150 twong img
v6i chdt chit lugng méi trudmg khdng khi tir trong lanh dén & nhiém nghiém trong. Nhin chung, & nhiing
khu vue ¢6 hoat dong khai thic khodng san nhu khu ddng Ta Phi, apatit khu vue mo Cée, Cam Dudng,
Vuon Cam ... khong khi & mire 6 nhidm vira dén nghiém trong tuong img chi s6 6 nhiém méi trudng AP
tlr 51 dén trén 150.

2. Co's¢' 1§ thuyét va phwong phap nghién ciu
2.1. Co 56 Iy thuyét

Noi dung nghién ciru duge thuce hién trén co s cic két qua quan trie miu khi tai khu vuc khai thic va
quing apatit, khu cong nghiép, cic co so san xut ... trong nam 2017 thu tdp tai Trung tam quan
tric moi treong tinh Lo Cai, 2017. Téc gia st dung phwong phip todn thong ké xdc dinh chi 6 théng k&
gdm gia tri trung binh (cong thire 1) d6 léch chuan (cong thirc 2) va hg s6 bién thién (cong thirc 3) nghién
ciru sy bién di cac thanh phan khi gdm TSP, CO, SO, NO; tai cic khu virc khic nhau. Chét lugng khong
khi khu vye nghién ciru duge xéc dinh trén co s6 tinh todn chi s§ 6 nhiém méi trudmg API (cong thiic 4),
ngi suy theo phiong phap nghich dao khodng céch (cong thir 5) cho toan khu vite thanh phd Lao Cai bing
phan mém arcgis 10.2.
2.2. Plurong phdp nghién ciru
2.2.4. Phuong phdp todn thong ké

Phuong phip todn théng ké duoe sir dung trong rit nhidu cac linh vyre khac nhau nhu kinh té, moi
truong, y té ... nham xic dinh mirc o déng nhit cia day s6 liéu. Dé danh gid dic diém thinh phan khong
khi khu vire nghién cu, bai bdo sir dung cac thong s thong ké nhu sau:

- Gid tri trung binh X

n
v i=1 Xi

(1)

- Gid tri 9 léch chudn

(2)

N: §6 lan quan sat )
Do 1éch chuin cang nho chimg t6 tinh ddng nhét ctia cic gid tri quan sét cang cao

- H¢ s6 bién thién
v=2. 100% 6}
X
Gid tri h¢ s6 bién thién cang cao, cho thiy mirc d¢ bién ddi vé ham lugng cac thong sd mdi trudng cang

16n.
2.2.5. Chr 56 6 nhiém méi r rong khi AP1

Chi 6 API dugc xdc dinh dé dénh gid mitc d9 6 nhidm moi truomg khong khi theo cong thie:

API=

i, Gi/C
100 @

: dng do quan tric thye t€ cia thong s6 (chit) chinh i gdy 6 nhiém moi trudng. Doi véi
khu vre nghién citu, cdc chi s tham gia tinh chi s6 APT gdm TSP, CO, NO, va SO2.
Ci": Gid tri gi6i han cho phép cita chdt i theo quy chudn
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PRI KT Phudng Phuing ‘ KCN Dong phé | Ma cat Ngoi

Théng s0 thong ké | Apatit | Biic Cuimg ‘ Duyén Hai moi Bo - Ta Thang
Hésdbiénthien (V%) | 101.14 | 13134 |  46.68 | 39.41 | 51.19

Tir biing 2 cho thiy, hé s6 bién thién cia thong s6 TSP dao dong tlr 20.16 dén 123.81%, tuong tmg v6i
mirc dg bicn doi dong déu dén rt khong dong déu. Ham lugng khi SO bién déi tir dong déu dén ddc bigt
khong dong déu V= (30.54 -253.35%). Ham luong NO1 ¢6 mitc bién déi tuong tir nhu SO, véi hé sé bién
thién tir 39.41 dén 131.34%. Ham lugng khi CO phan b6 kha dong déu trong moi trwong khi trén toan khu
vue nghién ciru.
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Hinh 1. Biéu dé o léch chudn cdc thanh phdn méi wieong khéng khi, thanh phé Lao Cai

Tir hinh 1 cho théy néng dg TSP, CO, NOs, SO tai khu vyre khai théc apatit v khai théc cét khu vue
Ngoi Bo, Ta Thang cao hon so véi cac khu vire con lai. Két qua tinh d6 léch chuan (o) ciia cac thong sé
cho lhay khong khi tai khu vye khai thic va ché bién apalll ¢6 sy bién ddi manh, gid trj o dao dong tir 0,04
92. Trong do, thinh phan byi TSP, NO; va khi SO, ¢6 sy bién ddng 16n xung quanh gi tr trung binh.
d6i ndy c6 thé lhay do cdc vi tri quan tra fe duge dato nhiéu diém nhu khai truong khai thac, khu

, khu lim viée va duong van chuyén. Do véy, chit lugng khéng khi ¢6 sy khéc biét 16n ¢ cac dxem
do. G cic khu vure khdc nhu phuong Duyén Hai. khu cong nghiép Pong phd mai chi yéu co d 16ch chudn
nho hon so véi gid tri trung binh, chat lugng khdng khi ddng déu hon do khong bi anh hudng béi céc nguén
thai cé dinh.

3.2. Ddnh gid chit liegng khong khi khu viee thinh ph# Lio Cai

Chit lugng khong khi dugc dénh gid thong qua chi s6 6 nhiém moi trromg API duge xiic dinh theo cong
thirc (4). Gid tri API tai cac diém do duge thé hién 1én ban d va ndi suy cho toan khu vy thanh phé Lio
Cai theo phuong phip nghich ddo khong cich IDW bing phin mém arcgis 10.2. Két qua tinh dugc thé
hi¢n ¢ hinh 2.
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Hinh 2. Bin d6 API ngi suy theo phitong phdp IDW
it hinh 2 eho théy, gid tri API tyi khu vy thinh phé Lao Cai bién doi tir 7 dén 150 tuong iimg v6i chit
lugng khong khi mirc trong lanh dén 6 nhiém nghiém trong. Gid trj API cao dao dong tir 70 - >100 tip
trung o khu vire ¢6 hogt dong khai thic, dfc biét 14 & khu vyre khai thic apatit & cdc khai trudng 13, 14, 15,
khu vire mo Coc, Lang Céng va mé dong Ta Phoi. Véi mirc chit lwong khong khi nhu trén can khuyen céo
cong nhén, nhan vién tai co s& khai théc va ché bién phai 6 thiét b bio hd lao dong trong thai gian lam
vige va nguoi dan & khu vire lan can can han ché ra ngoai. Cac khu vire phudng Duyén Hai, phudng Bac
Cuimg va nhitg khu vire khong c6 hoat dong khai thac va ché bién, chit wgng khong khi chi yéu & mirc
trong lanh va 6 nhiém nhe.
4. Két lugn

Viée émg dung GIS dé ndi suy gid tri chi s6 6 nhiém méi truong API trén co s6 cic diém do da biét
trude cho phép dy dodn chat lugng khong khi trén toan khu vye thanh pho Lao Cai. Két qua ndi suy cho
thdy gia tri API dao dong tir 7 dén 150 twong tmg véi chat chit legng moi trudng khong khi tir trong lanh
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dén 6 nhidm nghiém trong, Gid tri API cao tip trung & cic khu vuc ¢ hoat dong khai thic va ché bién
khodng san, djc biét tai cac khai truong khai thac apatit nhy khai truong 13, 14, 15, Lang Cang, mo Cdc,
Cam Dudng, déng Ta Phoi ..... khong khi & miie & nhi&m vira dén nghiém trong twong tg chi s6 6 nhiém
moi trudmg APT tir 51 dén tren 150. Céc khu vye khac nhu phudng Bic Cmmg phudng Duyén Hai, khu
vy khai théc cat Ngoi Bo, Ta Thang khong khi & mic trong lanh dén 6 nhidm nhe. Két qua tinh théng ké
cho thiy thanh phin khi thuoc khu vire khai thic apatit va phuomg Béc Cudng 6 sy bién dong manh hon
50 VGi céc khu con lai, gid tri hé 56 bién thién dao dong manh tir 50.06 dén253.35%. Trong d6, thanh phz\n
bui TSP, NO; va khi SO, ¢6 sy bicn dong 16n xung quanh gid trj trung binh. Sv ién ddi nay co thé thay do
cic vi tri quan tric duogc dat & nhicu diém nhu khai truong khai théc, khu ché , bii thai, khu lam viée
va dudng van chuyen Do vay, chat Tugng khong khi ¢6 su khac biét 16n & cac do.
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ABSTRACT

Application of GIS and API index to assessment the air quanlity in
Lao Cai city, Lao Cai province

Nguyén Thi Ciic'*, Nguyén Phuong', Nguyen Quéc Phi',
Phan Thi Mai Hoal, Vi Thi Lan Anh!, D& Van Nhuan'

! Hanoi University of Mining and Geology

Nowadays, the problem of air pollution is becoming more and more serious and difficult to repeared,
especially is areas where many mining and mineral processing activiies are developed, such as Lao Cai
city, Lao Cai privince. Therefore, the assessment of air quality in the study area is necessary to delineate
the risk of pollution and provide appropriate control and mitigation measures. Based on the results of
periodical monitoring in areas such as hospitals, industrial parks, apatite, copper mining and processing....
determine the air pollution index API combined with GIS technology, the author has built air quality maps
using distance inverse interpolation (IDW) method. The results show that the API values ranged from 7 to
150 corresponding to the quality of the air environment from fresh to seriously polluted, depending on the
socio-economic characteristics of the production. cach zone. In general, in mining areas such as Ta Phoi,
apatite in Coc, Cam Duong, Vuon Cam .., the air pollution level is moderate to severe, corresponding to
the index of environmental pollution APIs from 51 to over 150. The statistical results show that the gaseous
components of the apatite mining area and Bac Cuong ward are more variability than the rest. Particularly
suspended particulate matter TSP and SO..

Keywords: API, Lao Cai city, IDW



