E RS&' HOI NGHI TOAN QUOCKHOA HOC TRAI AT
SARTM SORNCES A0 VA TAI NGUYEN VO'I PHAT TRIEN BEN VNG (ERSD 2018)

NATURAL RESOURCES FOR
SUSTAINABLE DEVELOPMENT

Ung dung GIS dénh gia quy hoach sir dung dat nham phong tranh va
giam nhe nguy co truot 16 tai huyén Bao Thang, tinh Lao Cai

Nguyén Quang Minh®*, Nguy&n Qudc Phi', Phi Truong Thanh?, Phan Pong Pha?
! Trirong Pai hoc Mo - Pja chadt
2 Truong Dai hoc Tai nguyén va Méi truong Ha Ngi
2Vign Pia Vt Iy va Pia chat Bién, Vién Han 1am KHCN Viét Nam

TOM TAT

Hién nay cac hién twong tai bién méi trueang tu nhién xay ra ngay cang nhiéu, dac biét 14 truot 1 dat. Do vay viéc quy
hoach st dung dét huéng dén muc tiéu phong tranh, giam nhe cac hau qua cua tir tai bién thién nhién nhu hién tugng
truot 1 tai cac khu vire mién ndi 14 viéc 1am cép thiét va phic tap, yéu cau phai danh gia dua trén sy théa méan cia cac
diéu kign vé kinh té - x& hoi va moi truong. Phuong phap dénh gi bao gom tich hop céc thong tin dya trén nhiéu tiéu
chi khac nhau. Phuong phéap GIS duoc sir dung dé phan tich khong gian, chdng xép cac 16p dir ligu va hién thi két qua
cac vi tri nguy | hiém khong nén xay dung co so ha tang cing nhu bd tri cac khu dan cw. Két qua nghién ciru tai khu vuc
huyén Bao Thing cho thy toan bo x4 Van Hoa, thon Ai Dang, thén Khai Bét, thon Tién Phon... la nhiing khu vuc nam
trong viing nguy hiém, c6 nguy co truot & cao, khi dia phwong dau tu phat trién cin chd y phong tranh cac khu vuc
nay.

Tir khéa: Truot 16, tai bién moi trudng, quy hoach sir dung dat, Bao Théng

1. Pit véan dé

L&o Cai la tinh mién nGi phia Bac, co dia hinh cao nhat Viét Nam véi diéu kién thoi tiét phirc tap, mua nhiéu
nén thuong xay ra nhiéu loai hinh tai bién méi trudng tw nhién nhu 1i quét, truot |6 dat d4,... Véi cac diéu kien
dia hinh va khi hau nhu vay cong vai su bat loi vé diéu kién dia chét va cac hoat dong nhan sinh nhu pha ring,
khai thac khoang san, xay dung cac cong trinh giao théng, nha ctra. .. thuc ddy cac qué trinh tai bién tu nhién,
dzc biét 1 hién trong truot 16 dat d4, xay ra quy mé ngay cang lon, muc do thiét hai ngay cang ting, de doa dén
an sinh cong ddng va tro thanh mot van dé nghiém trong cho sy phét trién cua tinh Lao Cai néi chung va huyén
Bao Théng néi riéng. Do vy, viéc nghién ciru tai bién truot 16 tai khu vuc 13 rt can thiét, c6 vai trd quan trong
trong viéc canh b4o va du bao cAc anh hudng cua truot 16 téi cude sdng ngudi dan. Bng thoi, viée danh gia kha
nang, khoanh ving khu vie ¢6 nguy co xay ra truot 16 s& gidip cho viéc xay dung cac bién phap phong tréanh tt
hon, phuc vu cdng tac quy hoach sir dung dat, phét trién bén viing méi truong, kinh té - x4 hoi ciia dia phuong
2. Co sé dir liéu va phwong phap nghién ciru
2.1. Co sé diw ligu

Ngudn dit liéu khéng gian bao gom:

+ Ban d6 hién trang truot & dat d4 tinh Lao Cai tinh dén nam 2016 ty 1¢ 1:50.000;

+ Két qua khao sat bd sung céc vi tri truot |6 dat da, x6i 16 bd séng Hong tai dia ban huyén Bao Théng
cac nam 2017, 2018;

+ Ban d6 quy hoach str dung dit dén nam 2020 huyén Bao Théng, tinh Lao Cai;

+ Ban d6 dia hinh ty 1& 1:10.000 khu vyc huyén Bao Théng;

+ Anh vién thdm Landsat 8 OLI chup thang 6 nim 2018.

Ngudn dir liéu thudc tinh: Bao gém céc bang sé liéu di kém véi s6 liéu khdng gian & trén va céc s liu
thudc tinh nhu s6 liéu vé vi tri dia ly; s6 liéu thong ké vé diéu kién tu nhién - kinh té - xa hoi; s6 liéu vé dia
chat, dia hinh, phan loai dit va cac loai hinh sir dung dat; s6 liéu vé cac diém xay ra truot 1o dat da trong
khu vuc nghién cuu.

Céc phan mém duoc dung: gom phan mém Excel dé xir ly s6 liéu; ArcView GIS dé phan tich, bién tap, cap
nhat di ligu, chong xép va trang tri ban do.
Bang 1. Cac lép dit liéu dau vao

* T&c gid lién h¢
Email: minhnguyenquang2000@yahoo.de
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STT Tén lop dit liéu dau vao binh dang
1 Tram dién Point
2 buong giao théng phu Polygon
3 Tramy té Point
4 Truong hoc Point
5 Nghia trang Point
6 Khu cbng nghiép Point
7 Puong giao thdng chinh Polygon

2.2. Phwong phdp nghién ciru

- Phuong phap phan tich khong gian bang GIS. Mt s6 phép phan tich khong gian dugc sir dung trong
nghién cau la:

+ Buffering: day la nhom thao tac khong gian tao ving dém nham khoanh ving cach déu mot diém, mot
con duong hodc mot vung trén nhitng khoang céch da dinh trugc.

+ Chong xép cac lép thong tin (Overlay): 1a qua trinh tich hop cac I6p thong tin khac nhau. Qua trinh
Chong xép sir dung mot sb ban d6 de dua ra thong tin méi va cac ddi tuong mdi. Cac lop dua vao chong
xép phai c6 sy thong nhat voi nhau vé hé quy chiéu va ty 18, c6 dugc diéu kién nay ta méi tién hanh chong
xép ban @6 dugc. Cac phép toan chong xép bao gdm: phép hop (Union), phép giao (Intersect) va phép ddng
nhat (Identity).

3. Két qua nghién ciru va thao luan
3.1. Pic diém ving nghién citu

Huyén Bao Thing nam & trung tdm tinh Lo Cai, rat thuan loi cho phat trién kinh té - vin hoa - xa hoi,
c6 dién tich khoang 691,55 km? va 1a ving thung ling nam ven hai bén séng Hong, c6 d6 cao trung binh
tir 40-80m, phia Tay la dai ndi thip cua ddy Phan-Xi-Pang- P4 Lubng. Khu vyc huyén Bao Thang nam
trong hai dut gdy S6ng Chay va Séng Hong kéo dai theo phuong Tay Béc - Dong Nam, phan chia giita cac
déi cau tric Song Chay, Séng Hong va Phan Xi Pang. Doc theo dut giy nay thuong cé cac doi dap vo kién
tao kém theo Vi chiéu rong tir vai chuc mét dén hang traim mét. Ngoai ra dic diém dia chat cua khu vyc
nghién ctru bao gdm tram tich bo roi va gan két yéu va tram tich bién chat gan két tot. Pay 1a cau trdc thuan
loi cho viéc phat trién céc hién tuong truot o dat da trong ving.

3.2. Pdnh gid, phin viing nguy co trwet |6 tai huyén Bao Thing

Dix liéu dAu vao phuc vu cho viéc phan ving nguy co truot |6 tai huyén Bao Thing - tinh Lao Cai bao

gdm cac nhém yéu td véi cac tiéu chi nhu bang 2.

Bdng 2. Cdc tiéu chi danh gid vi tri quy hoach dén cu
Nhoém Tiéu chi Muyc dich

Khoang cach téi tram cung cap | Nham giam thicu chi phi xay dung mang ludi
dién cap dién

Khoang céach tsi dudong giao
thong thuong (’khéng phai duong
quoc 16, cao toc, tinh 16)

Thuan tién di lai, chuyén chao vat liéu xay
dyng,...

1.Cac | Hién trang sir dung dat (thé hién
tieuchi | phan bé cua cac loai hinh sir | Nhdm giam chi phi dén bo, giai phong mat bang
vé kinh | dung dét tai mot thoi diem nhét | cho xay dung

te dinh cua khu vuc)

Thuan tién cho viéc kham chira bénh, dong thoi
khoang cach nhat dinh tranh & nhim khdng kh,
lay lan dich bénh va khéng bi tac déng béi cac
hoat dong xung quanh bénh vién

Khoang cach dén trung tam y té

Thuan tién cho tre dén truong. Khoang cach dén

2. Cac
in P . . £ \ trudg cap 1,2<500m va tbi da khong qua 1500m.
\}ée;écﬁéi Khoang cach den trrong hoc Ving mién ndi cp 1 <2000m, cap 2 < 3000m
; (theo quy dinh cia TCXDVN 3978:1984)
3. Céac ) Tang toi da khoang cach dén nghia trang.
tiéu chi | Khoang cach dén nghia trang Khoang cach dén nghia trang > 1500m (theo
vé moi TCXDVN vé xay dyng nghia trang d6 thi).
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truong

Khoang cach dén khu cong

nghi¢p

Tao khodng céach an toan dén khu cong nghiép,
dong thoi phai thuan tién di lam cho can bg, nhan
vién tai cac khu cong nghiép.

Phan loai va tinh diém cac 16p tiéu chi:

Céan ctr vao cac tiéu ghi quy hoach dan cu va hién trang su dung dét gai khu vuc nghién cuau, tjén hanh
phén ngudng va danh dau cho cac khu vuc lan Iuot theo tir rat pht hop den khong phu hop phan bo dan cu.
Keét qua phan khoang va tinh diém cho cac tiéu chi nhu sau:

Bang 3. Bdng chia ngudng cdc tiéu chi danh gid

Tiéu chi Ngwdng Thang diém Tiéu chi Nguwdng Thang diém
1. Khoang céach <500m 3 5 Khoang cach <1000m 3
toi tram cung | 500 - 2000m 2 dé’n tm(‘mg hoe 1000 - 3000m 2
cap di¢n > 2000m 1 ghe > 3000m 1
2. Khoang céach <500m 3 . .
t6i duong giao | 500 - 2000m 2 6, Khodng cach | - = 1500m :
thong phu > 2000m 1 g g
> 30° 1 7. Khoang cach
3. Do déc 15 - 300 2 dén khu cong | S ggggrrz i
<150 3 nghiép
. . <500m 3 , .
o | o g | 3| SR o |
8 2000 - 5000m 1 théna hinh >1000m 1
¢ > 5000m 0 g

Tich hgp céc gia trj thich hop

Tir cac ban dd phan ngudng ng Vi ting tiéu chi, tién hanh tich hop lai véi nhau, dua ra dwoc ban do
cac khu vuc phu hgp dé phén bo dan cu dugc thé hién qua su phan bo khu vuc theo mau trén ban d6 nhu

sau:

Rat phu hop: [ Phu hop:

it pht hop:

22°34'10"

103°53'30"

22°11'30"

a) Hién trang mang ludi dién

104°20"10"

Khong phu hop: [l

222340

o

103°53'30"

22°11'30"

b) Hién trang mang ludi duong giao thong phu
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103°53'30"

103°53'30"

22 S i
¢) Hién trang phan b6 tram y té d) Hién trang phan bé truong
S—— fasien uT

103°53'30™

22°11'30"

22°11'30"

e) Hién trang mang luéi giao thdng chinh

Hinh 1. Phan chia theo tirng tiéu chi tgi huyén Bao Thdang

22°34'1

103°53'30"

22°11°30"

Hinh 2. Cac khu virc pht hop phan bé dén cur
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Khu vuc ¢6 mau hong thudce dia phan 3 thén Pha Ha, Phi Nhuan, Phi Hop - x4 Pha Nhuan 14 noi thuan
loi nhat dé tap trung dan cu véi céc loi thé hon ca. Nguoc lai, cac khu vie ¢6 mau xanh 14 ddm va xanh
nhat khong hoi tu du cac diéu kién thuan loi dé phat trién kinh té - xa hoi do d6 khong nén quy hoach khu
dan cu tai nhitng khu vuc nay. Bén canh nhiing tiéu chi vé kinh té, xa hoi, méi truong, cac khu dén cu phai
duoc phan bé cach xa céc khu vire ¢6 nguy co xay ra truot 16 (cac diém c6 mau cam) nhu xa Ban Cam, xa
Xuan Quang, xa Van Hoa, phuong Bic Lénh (TP.Lao Cai) dé tranh cac hau qua, thiét hai vé& nguoi va tai
san khi xay ra thién tai.

3.3. Pé xudt quy hoach khong gian nham phong tranh va giam nhe tai bién truot 16

22°34'10"

104°20'10"

103°53°30"

22°11'30"
Hinh 3. Ban d6 quy hoach khdng gian khu vuc nghién ciu

Trén co s& ban do nguy co xay ra truot 16 két hop véi ban d6 phan bd dan cu, dua ra dwoc ban d6 quy
hoach khéng gian khu vyuc nghién ciru:

- Khu vic c6 mau trang 1a nhitng dia diém nguy hiém, c6 nguy co truot |6 cao tng véi cac mot phan céc
x& Phong Nién, xa Van Hoa, thon Ai Dang, thon Khoi Bét, thon Tién Phong,... thudc huyén Bao Théng;
mot phan phuong Bic Lénh, phuong Céc Léu, phuong Kim Tan, xa Bic Cudng,... thudc TP.Lao Cai. Ngoai
viéc di doi dan cu ciing nén tranh xay dung tai cac diém c6 nguy co truot 16 cao, can mé rong quy hoach
phét trién rirmg phong ho va rirng san xuit tai khu vire d6 dé giam bét nguy co sinh 1i quét gay truot 16.

- Khu vyc ¢6 mau xanh 14 nhu x3 Son Ha, Pha Nhuén, Hop Xuén, thdn Phd Thinh, thon Péng, Pong
Luc, Chinh Tién, thén Da... ; & TP.Lao Cai nhu mot phan xa Pong Tuyén, phuong Duyén Hai c6 phan 16n
dién tich thugc khu vuc c6 mie do nguy hiém thip dén trung binh, ¢ cac dic diém vé kinh té, x& hoi, moi
truong dap (mg dugc cac tidu chi dit ra, phd hop dé khuyén khich mé rong xay dung, phét trién dan cu
cling nhu co s& ha tang.

4. Két luan

Tir két qua hién trang truot 16, két qua khao sat thuc dia, cho phép xay dung ban dé nguy co truot 16
VGi c4c cép do khac nhau. Dya trén céc tiéu chi phuc vu quy hoach sir dung dat va tich hop cac ban do
thanh phan trong GIS cho phép xay dung ban db cac vi tri thich hop cho viéc bd tri dan cu va d& xut cac
giai phap dinh huéng quy hoach khdng gian nhim giam thiéu anh huéng tai bién méi trudng tu nhién do
truot 16 gay ra tai khu vic nghién ctu. Két qua nghién ciru c6 thé duoc sir dung 1am tai liéu tham khao
trong diéu chinh phwong an quy hoach str dung dt huyén Bao Thang, tinh Lao Cai, tao co s& cho viéc dinh
hudéng phét trién bén vimg méi truong - Kinh té - X hoi dia phuong.

Viéc khao sét vé hién trang tai bién moi truong tu nhién, nghién ctru xac dinh nguyén nhan va phan
viing du bao nguy co xay ra trugt 16, can dugc coi 1a mot phan quan trong, khdng thé thiéu trong qua trinh
quy hoach str dung dét vao cac muc dich khac nhau ciia dia phuong. Céc cong tac nghién ciru tiép theo can
dugc tién hanh gom mo rong két qua nghién ctru cho céc dang tai bién méi truong tu nhién khac nhu: 1i
quét, x6i mon cac khu vuc ven séng, sudi. .. cting nhu mé rong khu vuc nghién cuiru ra toan bo dién tich
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nham danh gi4 nguy co xay ra tai bién méi truong tu nhién cho tat ca céc khu vic phét trién co so ha taing
khac. Tir d6, c6 thé dé dang kiém soét va khoanh viing nguy hiém, dua ra cac bién phap tng phd thich hop.
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ABSTRACT
GIS application evaluates land use planning to prevent and mitigate

the risk of landslide in Bao Thang district, Lao Cai province
Nguyen Quang Minh®", Nguyen Quoc Phi! Phan Dong Pha?

! Hanoi University of Mining and Geology
2 Institute of geophysical and marine geology, Vietnam Academy of Science and Technology

At present, the natural environment is increasing, especially landslides. Land use planning therefore
aims at preventing and mitigating the consequences of natural hazards such as landslides in mountainous
areas, which are urgent and complex. Evaluation based on the satisfaction of socio-economic and
environmental conditions. This method requires an integrated assessment of the information based on
various criteria. GIS methodologies are used for spatial analysis, overlaying layers of data, and displaying
the results of dangerous locations that should not be constructed as well as the layout of residential areas.
Research results in Bao Thang district show that all Van Hoa commune, Ai Dang village, Kho Bo village,
Tien Phon village ... are dangerous areas with high risk of landslide.

Keywords: landslide, environmental hazard, land use planning, Bao Thang
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