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UNG DUNG CONG NGHE GIS XAY DUNG BAN PO CHAT LUQNG
MOI TRUONG KHONG KHi KHU VU'C THANH PHO LAO CAL TiNH LAO CAI

Hoang Vin Hung", P Vin Hai, Pao Thi Ngoc Linh
Phan hiéu Pai hoc Thai Nguyén tai tinh Lao Cai

TOM TAT

Lao Cai la mot trong nhirng tinh ¢ téc do phat trién kinh té cao v6i nhiéu khu cong nghiép, cac
tuyén duong giao thong qudc 16 va tinh 16. Do d6, viéc xem xét danh gia chat lwong méi truong
khong khi tinh Lao Cai néi chung va thanh phd Lao Cai ndi riéng 1a mot van dé can dugce quan
tam hién nay. Nghién ctru nay da danh gia chit lugng méi truong khong khi va mo phong anh
hudng cia chét lugng khong khi téi moi truong xung quanh khu vyc thanh phd Lao Cai, tinh Lao
Cai thong qua cong nghé GIS. Ket qua nghién ctru cho thiy céc chi tiéu khéng khi van trong tim
kiém soat, ngoai trir bui va tiéng 6n vuot qua tiéu chuan cho phép vi cac hoat dong cong nghiép va
su gia ting cic phuong tién giao thong & cac truc dudng chinh. Xay dung ban d6 hién trang moi
truong khong khi ciia thanh phd Lao Cai theo céc chi tiéu SOz, NO2, CO, bui, tiéng On gitp ta thay
1& duge mic d6 anh hudng va kha ning lan truyén cta céc chi tiéu dén khu vyc thanh phd Lao
Cai. Ban dd nay mé ta dugc burc tranh tong hop dé hiéu, truc quan vé chat lugng méi truong
khong khi, phuc vu cho qué trinh quan ly, giam sat va quy hoach moéi trudong.
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ABSTRACT

Lao Cai is one of the provinces with high economic growth rate with many industrial zones,
highways and provincial roads. Therefore, the consideration of air environment quality assessment
in Lao Cai province in general and Lao Cai city in particular is an issue that needs to be addressed
today. This research focused on air quality status, building air quality environment map in Lao Cai
city, Lao Cai province via GIS technology. The result indicates that the indicators are still under
control, except for dust and noise that exceed the permitted standards due to industrial activities
and the increase of vehicles on the main roads. Building a map of the current air environment of
Lao Cai city according to SO2, NO2, CO, dust, and sound, helps us clearly see the influence and
spread of the indicators to the region.This map describes an easy-to-understand and intuitive
general picture of the air environment quality, serving for environmental management, monitoring
and planning.
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1. Pit van dé

Ngay nay cung voi sy phat trién ciia xa hoi,
modi trudng ndi chung va mdi trudong khong
khi noi riéng dang bi 6 nhiém ning né boi su
tan pha cua con nguoi. Loai ngudi ching ta
d4 1am cho bau khi quyén bi 6 nhiém nghiém
trong, gdy nén nhitng anh hudng tiéu cuc téi
chinh con ngudi, téi hé sinh thai cling nhu doi
sdng ctia cac loai sinh vat khac [1], [2].

Lao Cai 1a mot trong nhimng tinh c¢6 toc do
phat trién kinh té cao v6i nhiéu khu cong
nghiép, cac tuyén dudng giao thong qudc 10
va tinh 19. Cac hoat dong nay gay anh hudng
khong nho t&i chat lugng moi truong khong
khi tinh Lao Cai n6i chung va thanh phd Lao
Cai noi riéng. Do d6, viéc xem xét danh gia
chat luong méi truong khong khi tinh Lao Cai
n6i chung va thanh phd Lao Cai noi riéng la
mot van dé can duoc quan tam hién nay. Voi
nén kinh té dang trén da phat trién cua tinh
Lao Cai, xu huong giam ty trong nong
nghiép, tang ty trong cac nganh cong nghiép,
xdy dung, thuong mai va du lich thi toc do
phat trién d6 thi cling nhu cong nghiép hod
trén dia ban tinh dién ra nhanh chéng.

Xuét phat tir nhitg van dé trén va nhan thiy
dugc tAm quan trong ciia cong tac danh gia
hién trang chat lugng mdi trudng. Nhom tac
gia nghién ciru Panh gia hién trang moi
truong khong khi va xdy dung ban dd chat
luong moi truong khong khi khu vuc thanh
phd Lao Cai, tinh Lao Cai Théng qua cong
ngh¢ GIS.

2. Phuong phap nghién ciru

2.1. Phwong phdp thu thép so liéu

- Thu thap, ké thira co chon loc céc tai liéu, tu
liéu da nghién ctru ¢o lién quan dén tinh hinh
kinh té - x3 hoi, méi trudng va cong tac quan
1y méi truong trén dia ban thanh phé Lao Cai.
- Phuong phap so sanh: Tir cac sd liéu cia
Trung tdm Tai nguyén va Bao v¢€ moi truong
dua ra két luan vé cac thanh phan méi trudng.
- Téng hop céc dit lidu, sb lidu 1ap bao céo két
qua phan tich theo ting dot quan tric.

2.2. Phwong phdp phén tich sé li¢u

Tir cac 6 liu, thong tin thu thap duoc, thong
ké lai toan bd céac sb liu phuc vu cho cong
viéc danh gia hién trang moéi truong khong
khi khu vue thanh ph6 Lao Cai, tir d6 d¢€ xuat
mot s6 phuong hudng phu hgp voi thuc té dia
phuong.

2.3. Phuong phap tong hop so sinh va xir Iy
so liéu

* S ligu trén ArcGIS

- ‘Téng hgp cac dir liéu thu thap dugc bao
gom ca so li¢u dang s6 va so ligu c!ang chir
thg:o cac truong cu t’hé: ID, dia dién} quan
trac, ki hi€u quan trac, toa dg, bui tong sd
TSP, CO, SO,, NO;, NO, HS, Cl;, tiéng on
TB (dBA). Cac truong xay dyng luén theo
dung truong ID trén dir liéu khong gian d¢ khi
két noi dir li€u c6 ket qua chinh xac [3].

- S6 lidu duoc xir 1y trén phan mém chuyén
dung Excel trudc khi dua vao bang thude tinh
trén ArcGIS.

Cac budc tao ban dd hién trang moi truong
khong khi [4].

B1: Khoi dong phan mém ArcMap 10.5

B2: Nhap s liéu

Nhap ban d6 sb thanh phd Lao Cai;

Nhép toa do cac diém quan tric;

Tao truong diém quan tric;

Nhép céc s liéu thu thap tai thuc dia vao ArcMap.
B3: Tao ban d6 hién trang

Str dung cac Iénh thanh lap vung anh hudng
cua cac chi ti€u quan trac tai cac khu vuc
quan trac.

+ Tao ving anh huong 1én ban dd s6 tai cac
khu vuc quan trac bang idw (3D Analyst)

+ Ciat ving anh hudéng ciia khu quan trac t6i
thanh pho Lao Cai bang cac thao téc:

Arc toolbox/ Data management tools/ Raster/
Raster propessing/ Clip.

Trang tri ban do.

Viét tén ban d6 va chi thich.

3. Két qua nghién ctru

3.1. Pdnh gid hi¢n trang, mirc dp 6 nhiém
méi trwong ciia thanh pho Lao Cai
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Nghién ctu tién hanh quan tric va do dac tai
12 diém thudc 3 khu vuc: Kvl khu cong
nghiép Bac Duyén Hai (gom cac diém KK11,
KKI12, KK13, KK14), Kv2 khu cdng nghiép
Poéng Phd Méi (gdm cac diém KK15, KK16,
KK17, KK18), Kv3 khu céng nghiép Kim
Thanh (gém cac diém KK19, KK20, KK21,

KK22). Cac diém quan trac dugc phan bd déu
trén dia ban thanh phd dé dénh gia chét lugng
moi truong khong khi toan thanh phd. Diéu
nay dam bao sd liéu thu dugc bao quat chung
cho hién trang méi trudng ciia toan thanh phd
Lao Cai.

Bang 1. Vi tri cdc diém quan trdc méi trieong khong khi thanh phé Lao Cai

STT Ki hi€u Vi tri Kinh dé Vi do
Ngi ba cudi dudng Tran Quang Khai (Cong cong
1 KK11 ty TNHH Quéc Thng) 7 ‘ 2490219 0417836
2 KK12 KhuAvuc duong T;O H&en Thanh (Cong cong ty Bau 2489301 0417997
tu xay dyng Quyét Ticn) )
Ngd ba duong T6 Hién Thanh (Cong cong ty
3 KK12 TNHH MTV Téng hop Pong A) 2489573 0418244
4 KK14 Ngé ba duong Thu Dau va duong Luong Khanh Thién 2489111 0418481
5 KK15 Khu vyre cong chinh khu cong nghiép Béng Pho Méi 2488842 0420271
6 KK16 Khu vye cong phu khu cong nghiép Déng Phé Mo 2487297 0421919
7 K17~ Khu vuc cong kho hang cua cong ty TNHH TM 40050, 0420560
Dich vu va vén tai Hung Thinh
8 KK18 Khu vire cong Cong ty Vinalines Logisties Viét Nam 2487810 0421020
9 Kkl ~ Khuvec tram gdc Kim Thanh gan Cong ty TNHH 591199 0417412
van tai Toan Thang )
Nga ba gilta khu cong nghi€p Bac Duyén Hai va
10 KK20 khu thuong Mai Kim Thanh 2490577 0416972
Ngi tu dudng vao cau Kim Thanh diém giao giira
11 KK21 duong Hoa Quin v phé Diing Huy Tri 2491536 0416988
12 KK22 Béi tap ket gan thu tuc hai quan Kim Thanh 2492034 0416574

(Nguon: Trung tdm quan trdc va céng nghé méi truong tinh Lao Cai nam 2019)[5]

Céc thong sb do dugc 1a SOz, NO,, CO, bui tong s6 TSP, tiéng 6n. Qué trinh quan tric dugc tién

hanh theo dung tiéu chuan QCVN. Két qua phan tich va do dac dugc thé hién & bang 2.

Béng 2. Két qua phan tich chat hrong khéong khi thanh phé Lao Cai nam 2019

Chi tiéu . Ki hiéu
phén tich Donvi Kvl Kv2 Kv3 TCVN
[o%e) Mg/m?® 3,6 3én 4,6 3,5 dén 4,52 3,8dén 5,1 30
S0, Mg/m3 0,006 dén 0,036 0,008 dén 0,031 0,009 dén 0,026 0,35
NO; Mg/m3 0,007 dén 0,008 0,006 dén 0,018 0,006 dén 0,014 0,2
Bui TSP Mg/m?® 0,04 dén 0,35 0,009 dén 0,033 0,004 dén 0,34 0,3
On dBA 61,5 dén 69,5 60,8 dén 69,5 56,5 dén 68 70

(Nguon: Trung tam quan trdc va céng nghé va méi truong tinh Lao Cai nam 2019) [5]

Nhan xét:

Theo TCVN 5937 - 2005, tiéu chudn cho phép dbi véi bui lo lung téng sd trung binh 1 h 12 0,3

mg/m?,

Gia tri cua thong s6 Bui lo limg dao dong trong khoang 0,004 mg/m3 dén 0,34 mg/m3 Nhin bing
2 ta thiy ndng do bui tai cac diém quan trac co vuot qua tiéu chudn cho phép. Nong d6 thap nhat
14 0,004 mg/m?® tai vi tri KK21 quy I, ndng do cao nhat 1a 0,34 tai vi tri KK20 quy III. So sanh
v6i QCVN 05:2013/BTNMT thi thi 02/16 miu vuot 1,03 dén 1,13 1an, nguyén nhan do phuong
tién giao thong qua lai nhiéu [6]. Vi viy khu vuc ndy da bi 6 nhiém bui.
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Nguyén nhan: thiét. Ban dd ciing 1a mot phuong phap truc

Khi thai, tiéng 6n tir cac phuong tién giao
thong van tai vao gio cao diém hay cac
phuong tién van chuyén nguyén vat liéu tir
cac khu khai thac, san xuit.

Khi thai tir hé thong thoat nudc va xir Iy nude
thai tir cac khu ché bién nguyén liéu, khu san
xuat, dan cu. Tuy nhién, luong khi thai nay
khong 16n nhung c6 mui dic trung can phai
¢6 bién phap khac phuc nhu che kin, cach ly
bang khoang cay xanh.

Tai khu vuc chura va thu gom réc: sinh ra khi
thai gay 6 nhidm khong khi xut phat tir viéc
lén men, phan huy ki khi cta rac thai, gay hoéi
thdi anh huong dén doi séng va hoat dong san
xudt ctia nguoi dan

Tai cac khu vuc dan cu - thuong mai - dich
vu va giai tri: hoat dong thuong mai va sinh
hoat ctia con nguoi cling san sinh ra nhiéu
chat thai 6 nhiém khong khi nhu san pham
chay do ddt nhién liéu phuc vu cho bira an,
bui va khoi thai do hoat dong van tai, khoi
thudc 14 do hut thude 14,...

3.2. Xdy dwng ban dé hi¢n trang moi truong
Viéc so sanh chat lwong méi trudng khong
khi cua cac khu vuc khac nhau c6 thé duoc
tién hanh bang két qua nghién ciru ¢ bang 2
va 3. Tuy nhén, thé hién bang ban d6 s& khai
quat duoc burc tranh tong hop vé chat luong
khong khi trén pham vi toan thanh phd. N6
cho phép ta dé dang xac dinh duoc cac khu
vuc 6 nhiém, so sanh va xac dinh cac chi tiéu
moi trudng tai cac vi tri khac nhau khi can

quan mo phong hién trang, xu thé bién dong
mdi truong, lam co s& cho cong tac quan ly
va giam sat chét lugng cua dia phuong mot
cach thuan loi.

Ban d0 hién trang moi truong c6 tinh wu viét
& chd no biéu dién cac dudong noi suy thong
s6 moi truong trén toan khu vyc nghién ctru.
D¢ nghién ctru moi truong khong khi trong
mét khu vyc rong 16n phai tlen hanh quan tric
rat nhiéu dlem vi vay rat ton kém kinh phi va
khong thé tién hanh quan tric thuong xuyén.
Chinh vi vy viéc ndi suy bang cdc mé hinh va
thudt toan trong cach thé hién ban do rat c6 y
nghia, vira tiét kiém duoc chi phi ma van dam
bao danh gia chinh xac chit lugng moi truong.
Ngoai ra, bang viéc chong ghép cac 16p thong
tin khac nhau nhu giao théng, cac diém phat
thai, khu dan cu, dia hinh, 1én ban d6 hién
trang ta con co thé thu duoc rat nhiéu thong
tin khac nhau. Tir cac 16p thong tin d6 c6 thé
nghién ctru tdc dong cia mdi truong 1é€n cac
khu dan cu, va nghién ciu 4nh hudng cta
cac yéu to nhu dia hinh, giao thong dén moi
truong khong khi. Cé truong hop néu chi vé
biéu dd bang Excel thi ta khong thiy c6 su 6
nhiém nhung khi ta st dung ban dd hién
trang moi truong thi ta co thé phat hién dugc
nhing diém 6 nhiém ma biéu d6 Excel
khong lam rd dugc.

Tir két qua quan tric moi truong khong khi
két hop véi cong nghé GIS, chét lugng khong
khi duoc thé hién qua ban d6 nhu sau:

Bang 3. Két qud quan trdc ciia cdc théng sé khong khi

Vi tri CO (Mg/m®) SOz (Mg/m®)  NOz2(Mg/m®  Bui TSP (Mg/m®) Tiéng 6n (dBA)
KK11 4,235 0,06 0,011 0,125 69,3625
KK12 3,8775 0,052 0,012 0,1025 70,175
KK13 3,81 0,085 0,0105 0,2575 71,2875
KK14 3,83 0,068 0,02825 0,2725 74,6375
KK15 4,36 0,06 0,012 0,3275 74,4875
KK16 3,89 0,075 0,012 0,235 72,9
KK17 4,1175 0,085 0,01125 0,1125 70,9625
KK18 4,205 0,054 0,0085 0,14 70,9375
KK19 4,375 0,08 0,008 0,0975 67,3125
KK20 4,225 0,06 0,008 0,2375 70,8625
KK21 4,075 0,069 0,01075 0,1225 66,0375
KK22 3,95 0,061 0,00775 0,1325 67,825

(Nguon: Trung tdm quan trdc va ki thudt méi trieong tinh Lao Cai)[5]
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Hoang Vian Hung va Prg
BAN DO MU'C DQ O NHIEM BUI TSP TAI KHU VU'C NGHIEN CU'U
Tp. Lao Cai Tinh. Lao Cai
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Hinh 1. Ban do chat eong khong khi tai diém
quan trac - chi tiéu bui TSB

Hinh 1 thé hién cac 16p phan ving sy anh
huong cua bui TBS tdi moi truong khong khi
thanh phd Lao Cai tir ndng d6 thap dén ndng
dd cao, phan theo thang mau tir xanh dén
hdéng nhat. Tir d6 1am cin ct dinh hudng
giam thiéu 6 nhiéu bui TSB.

BAN DO MUC DO O NHIEM CO TAI KHU VU'C NGHIEN CU'U

Tp. Lao Cai Tinh. Lao Cai
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2 2

H H

I'rung Quée

2
g Bit X4t

Cha thich
Chi 56 C

; 13917331657 - 3976053616
[ 3074052617 - 4 021643162
[T 4024643163 - a 0506512
l6s0121 - 4.067003727

—B a2z

979142 - 4374754

099432750 - 4.146203995
133,

T T
‘38700 390000 393000 ‘398004 39900 40200

Hinh 2. Ban do chat leong khdng khi tai diém
Quan trdc - chi tiéeu CO

Béan d6 & hinh 2 1a sy phéan 16p cac khu vyc.
Phan ving tir ndng d6 thdp dén ndng do cao,
thang mau tir xanh 14 nhat dén xanh 14 dam. Tu
d6 dua ra cac bién phap nham giit trang thai chi
tiéu CO dudi mirc tiéu chuan cho phép.

BAN DO MUC PO O NHIEM NO2 TAI KHU VU'C NGHIEN CUU
Tp. Lo Cai Tinh. Lio Cai

A &

Trung Quée
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Hinh 3. Ban dé chdt luong khong khi tai diém

quan trac - chi tiéu NO;
Bén dd hinh 3 thé hién sy phan viing phat téan
6 nhidm cua khi NO; tir vang dén xanh dam la
noi ndng do thap dén ndng do cao. Tir d6 xay
dung céc chién lugc giit vimg kha nang kiém
soat khi NO; dudi muc cho phép cua tiéu
chuan Viét Nam.

BAN HO MUC PO O NHIEM SO2 TAI KHU VU'C NGHIEN CUU

Tp. Lao Cai Tinh. Lao Cai
saroa ss000 e300 seecc s0s00 o200
g 2
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Hinh 4. Ban do chdt lwong khong khi tai diém
quan tric - chi tiéu SO,
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Hinh 4 ta thdy khu vuc 13, 17 ¢6 nong d6 SO
16n nhat. Khu vyc 12, 18 1a hai khu vuc ¢
néng do thép nhét. T d6 ta dua ra cac bién
phap nham giam thiéu 6 nhiém khi SO, cua
thanh phd Lao Cai.

BAN PO MUC DO O NHIEM TIENG ON TAI KHU VU'C NGHIEN CUU
Tp. Lio Cai Tinh. Lio Cai

37 390000 303 396000 39900¢ 40
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Hinh 5. Bdn do chat lwong khong khi tai diém
quan trdc - chi tiéu tzeng on

Hinh 5 cho ta thiy sy anh hudng cua tiéng on
tai cac khu vuc dugc hién thi tir mau nau dam
dén mau xanh ddm. Tur d6 ta dua ra cac bién
phap nham giam thiéu 6 nhiém tiéng on tai
thanh phd Lao Cai.

3.3. Dé xudt bién phdp

Dé nang cao chét luong méi truong khong
khi, thanh pho Lao Cai can tién hanh dong bd
cac bién phap sau:

* Giai phap quy hoach qudn [y:

- Xay dung, bd sung huéng quy hoach méi
truong nhu mot ndi dung cia quy hoach tong
thé, tuong dong voi quy hoach nganh trong
toan thanh pho. N6 duoc xem nhu mdt bién
phéap bao v¢é moi truong dé chi dao va diéu
chinh cac du an chi tiét, cac hoat dong kinh té
trén quan diém phat trién bén vimng.

- Céc co sO cong nghiép, cac xi nghié¢p, nha
may khi xay dung phai cé bao cdo danh gia
tac dong moi trudng ddy du nham tim ra cac
gidi phap cu thé, han ché chét thai doc hai gay
6 nhiém moi truong.

- Tang cuong hoat dong quan 1y nha nude vé
moi trudng; mdi cép chinh quyén thuc hién
déy du chiic nidng, nhiém vy, quyén han, vé
hoat dong bao vé mdi truong da dugc quy
dinh trong Luat Bao vé moi truong va cac van
ban phap luat lién quan. Yéu cdu cic co s&
san xuat phai lap dat hé thong loc bui va khi
thai & tit ca cac cong doan. Dong thoi tién
hanh kiém tra thuong xuyén.

- T6 chtrc quan trac thudng ky hién trang moi
truong cac khu cong nghiép va khu vuc xung
quanh c6 nguy co 6 nhiém moéi trudong.

- Mat khéc, trong céac loai hinh phuong tién
giao thong thi van tai duong bo cling phat bui
va thai cac chat doc hai. Vi vay, cac giai phap
giam thiéu 6 nhiém méi trudng trong hoat
dong giao théng van tai can tip trung vao cai
tao duong sa va cac loai phuong tién giao
thong nhu: 6 t6 tai, xe cong ndng, xe mayi,...;
ban hanh cac quy dinh, chinh sach trong linh
vuc giao thong nham cé co s dé loai bo cac
loai xe qua cii, tidu thy nhiéu nhién liéu, thai
ra chat doc hai 1am 6 nhiém moi truong.

* Gidi phdp ky thudt khdic phuc tinh trang 6 nhiém
- Pau tu lap dit cac thiét bi xu 1y bui dbi voi
ngudn thai bang cac hé thdng nhu: Loc bui tinh
dién, hip thu khi doc,.. Ngoal ra, cin quan tim
dén cac cong nghe san xuét sach, cong nghé tao
ra it phé thai va tiét kiém ning lugng.

- Tang cuong trong cdy xanh ven dudng, chu
trong vao cac loai cdy c6 kha ning hép thu
bui va khi doc cao.

- Néng cip duong giao thong va tién hanh cac
bién phép giam thiéu bui.

- Cac phuong tién giao thong véan chuyen vat
lidu: Dat, cat, da voi,... phai che chian. Pam
bao vat liéu van chuyén khong roi vai.

- Chuyén ddi coéng nghé, hién dai héa cac
phuong phap thu gom bui & céc truc dudng
chinh, gép phan giam 6 nhiém bui trong
thanh phd.
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* Gidi phap gido duc - truyén thong

Khéng ngung nang cao nhan thirc cho cong
déng, cac co quan, nha mdy, xi nghiép trén
dja ban thanh phd vé vin d& bao vé mdi
truong va phét trién bén vimng.

4. Két luan

Trén co s6 tién hanh diéu tra, khao sat, phan
tich va danh gia chat luong méi truong khong
khi khu vuc thanh phé Lao Cai, c6 thé dua ra
mot s két luan sau:

- Nhin chung chit lugng mdi truong thanh
phd Lao Cai chua bi 6 nhiém. Cac chi tiéu
van trong tam kiém soat, ngoai tru bui va
tiéng 6n vuot qua tiéu chudn cho phép vi cac
hoat dong cong nghi€p va sy gia ting cac
phuong tién giao thong & cac truc dudng
chinh. Céc tiéu chuan SOz, NO,, CO, déu
dudi mie cho phép.

- Viéc st dung phuong phap danh gia theo chi
tiéu tong hop dd danh gia nhanh chét lugng
khong khi mot cach tong quat; cung cap thong
tin méi truong cho cong ddong mot cach don
gian, d& hiéu, truc quan va co thé dugc st
dung nhu mot nguén dit lidu dé xay dung ban
d6 hién trang moi truong khong khi cta thanh
phé Liao Cai. Ban d6 nay mé ta dugc buc
tranh tong hop vé chit lugng méi truong
khong khi, phuc vu cho qué trinh quan ly,
giam sat va quy hoach méi trudong.

- Viéc thanh 14p ban dd chat luong khong khi
gitp ta thiy 16 dwoc muc do anh hudng va
kha ning lan truyén cia cac chi tiéu dén khu
vuc thanh phd Lao Cai. Tir d6 dua ra cac bién

phap khic phuc ddi vé6i cac chi tiéu 6 nhiém
va 1am cong cu quan ly, giam sat di véi cac
chi tiéu chua 6 nhiém. Két qua nghién ctru da
tao tién dé cho nhitng nghién ctru phat trién
bén virng tai thanh phé Lao Cai.
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