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1. Pat van de

Bén chit cta ung dung Hé thong tin dia 1y 1a xac 1ap mai lién hé khong gian giita cac doi
tuong va hién tugng mang thuoc tinh khong gian. Trong nghién ctu xac 1ap so d6 logic cho tng
dung GIS, ngudi ta phai tim dugc nhitng moi lién hé giita cdc hién tuong dé tir d6 xac lap céc 16p
thong tin can phai dua vao mo hinh. S6 luong 16p thong tin kha nhiéu, nhung chiing thudong c6 hé
s0 twong quan rit khac nhau véi doi twong nghién citu. Nhiém vu clia ngudi van dung cu thé 1a
phai dinh dugc nhitng mai lién hé chat ché nhat dé vu tién tim ki€m trong khi thanh lap co s& dit
liéu, boi vi trong nhiéu cap tuong quan bao giod cling ¢é nhitng cdp tuong quan chit ché nhit va
c6 ¥ nghia quyét dinh nhat. Vi du, can ct vao dinh nghia vé “bai boi 1a bé mat tich tu dudi day
thung 1iing song do hoat dong xam thuc va tich tu cta dong song tao nén va hang nam van bi
nudce i tran ngap”, khi muon xac dinh dién tich nhitng khong gian bi ngap lut, nha nghién ctu li
lut biang cong nghé GIS tru6c hét phai c6 16p thong tin thé hién toan b nhiing dién tich bai boi
thap, bai boi cao r6i cho né két hop véi nhiing 16p thong tin vé do cao i khac nhau. Vi muc
dich nay thi toan bo khong gian khong phai 1a bai boi hién dai déu khong can quan tam [1].

Vi céch suy nghi nhu vay, trong qua trinh thuc hién dé tai NCCB ma s6 74.06.04 va dé tai
trong diém ma s6 QGTD 03.04 trén dia ban tinh Lao Cai, chiing to6i da chd y t6i moi lién hé rat
truc quan gitta mot so dic trung dia mao ¢ thé ding 1am co s& cho viéc sir dung cong nghé GIS
dé phat hién nhitng khong gian c6 gi4 tri sit dung dac biét cling nhu du bdo mot so tai bién thién
nhién nguy hiém.

Trong pham vi bai viét nay, ching t6i dé cap dén nhiing dau hiéu dia mao c4n dua vao mo
hinh GIS phuc vu cho viéc xdc dinh nhitng khong gian tiém 4n tai bién 1ii bun d4, tim ki€m nhiing
vi trf thuan loi dé xay dung ho, dap va mit bing dit nha mdy thliy dién ¢& nhd & viing ndi.

2. Két qua nghién citu tai bién lit bun - da & Bac Ha va kha nang ap dung GIS dé canh bio
nguy co tai bién cho nhiing viing nii tuong tu
2.1. Co so khoa hoc

Li bun - d4 1a mot dang cta 1d quét xuat hién dot ngot, hoat dong trong khoang thoi gian
ngan, di chuyén véi toc do cao va c6 stic cong pha rat 16n. D6 1a nhitng dong cuéng luu & mién
ndi chira day bun d4, cht yéu xay ra khi c6 mua rao cudong do 16n hoac mua kéo dai, khi két thic
thudng d€ lai nhitng khoi tich tu trim tich hén don dic trung, goi 12 Iii tich.

Theo ching t6i, ngoai nhitng tdc nhan thuan loi khdc, diéu kién tién quyét dé sinh ra lii bun
da gobm:

1) Thir nhdt 1a phai c6 nhiing khéi truot 16 ddt dd dién ra manh tir 2 sudn thung liing dé
cung cdp vat liéu bun da cho dong 1i khi n6 xay ra;

2) Thit hai 1a phai c6 diéu kién dé vat liéu truot 16 tao ra ddp chdn tam thoi, r6i khi dap vo,
nuéc xa nhanh xu6i dong thanh 1 quét mang theo nhiéu dat da.

Két qua phdn tich dia mao khu vuc sudn phia tay va tdy nam clia son nguyén Bac Ha cho
thay & day c6 nhitng yéu t6 thda man rét tot nhitng diéu kién néu trén.
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Do6i vé6i diéu kién tien quyét thit nhat ¢6 thé néu nhitng yéu t6 chinh sau day:

- Cau trdc dia chat don nghiéng véi cac 16p dd ciing mém xen k& nhau dan dén su phong
héa chon loc, tao ra nhiéu vat liéu vun trong tap dd mém. Tap dd mém & day goém céc loai da
phién bién chat c6 bé day dao dong tir 40m dén vai traim mét, rt dé bi phong héa, tao ra mat cét vo
phong héa rat day giau sét nhung con chita nhi€u manh vun ctia nhitng bo phan giau thach anh va
quéc zit. Trong diéu kién thudng c6 nhitng dot mua kéo dai, mat dém lai khong duoc 16p thuc vat
tu nhién bao vé do 16i canh tdc nuong riy sé dé dang xay ra truot dat;

- Mat khdc, theo nguyén 1y chung vé xam thuc, khi dong sudi cat qua tap dd mém, n6 s& dé
dang phat trién xam thuc ngang dé md rong ddy, gay ra hién tuong x6i 16 chan sudn din dén mat
can bang trong luc va sinh ra trugt 16.

Dai véi diéu kién tién quyét thi 2, khu vuc nghién ctu ¢ nhitng yéu t6 céu tric thach hoc
va kién tao dac biét thuan lgi sau day:

- Cdu tao don nghiéng v6i thanh phan thach hoc nhu trén 12 tién dé dé khi dong chay cit
vuodng goc hoac gan vuong goc véi duong phuong cua nd, s€ hinh thanh dang “thung liing xuyén
thung”. Poan thung liing bi thu hep (khi cat qua via da ciing - d4 voi) s€ 1a noi dong 1ii mang theo
bun da bi tic nghén, tao ra dap chan tam thoi.

- Nhiéu khe ndt va dit gay kién tao cat gan vuodng géc voi duong phuong ctia don nghiéng
1a tién dé xudt hién nhitng doan “thung liing xuyén thing”’néi trén.

2.2. @ng dung phuong phdp GIS dé xdc dinh nhiing khu vuc cé nguy co tai bién lii bun da

Qua phan tich nguyén nhan gay ra hién tuong 1ii bin d4 phé bién rong rai khdc thuong &
Bic Ha, c6 thé thay mo6i lién hé rat truc quan clia ching vé6i nhitng dic trung vé céu triic kién tao,
célu tric thach hoc, huéng dong chay so v6i dudng phuong va thé ndm cta dat d4, huéng phoi cia
luu vuc, huéng van dong cta cac khoi khi gdy mua. Nhitng mai lién hé kha chat ché dé 1a co s&
dé dua ra so do logic cho Hé Thong tin Dia 1y tng dung trong nghién cttu nguy co tai bién 1ii bun
da & mién nui.

Dé thuc hién cong viéc nay can c6 céc dit liéu ban diu:

e Ban d6 dia hinh;
e Ban d6 dia chat;
e Ban d6 khi hau (Iwong mua, ché do mua, hudng gié thong tri);
e Ban d6 hién trang stt dung dat (HTSDD);
e Anh vién tham & cdc ty 1é phit hop v6i quy mo nghién ciu.
T d6 xay dung cac 16p thong tin dang so:
e Do doc (1);
e Hudng suon, hudng cua cac luu vuc song sudi va hudng gié gay mua thong tri (2);
e Dic diém thach hoc (3);

e Huéng cam cua dé goc (4);

L6p phu thuc vat tir ban d6 Hién trang st dung dat (5);
e So d6 lineament song sudi, khe niit va dit gay kién tao (6);
e Hién trang st dung dat (7).

Trong do, cac 16p thong tin 1, 2 dugc phan tich va tinh todn tir mo hinh s6 do cao (xay dung
trén co sG so liéu do cao tir ban do6 dia hinh), cac 16p 3, 4 va 6 dugc s6 hda va nhap thudc tinh tir
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ban d6 dia chat, con 16p 5 c6 thé khai thdc tir anh vé tinh (thong qua tinh todn chi s thuc vat
NDVI) hodc anh mdy bay (di€u vé&). LGp thong tin 7 dugc s6 hda truc ti€p tir ban d6 HTSDD néu
6, hodc ¢6 thé diéu vé tir anh vién thdm két hop v6i thuc dia kiém tra.

Khong gian nghién cttu dugc giGi han trén co sd tich hop cac 16p thong tin 1 va 2 doc theo
cac thung liing song suoi cé suon doc va do chénh cao day giita thugng luu va ha luu 16n. Huéng
cam cua da goc (16p 4) va huéng ctia dong chay (I6p 6) ciing véi 16p lineament khe nit va diit
gy kién tao (cung xay dung trén mot 16p chung) s& dugc chuyén vé gid tri goc tir 0 dén 360° roi
tich hop lai v6i nhau dé x4c dinh géc hop giita dong chdy, cdc diit gdy kién tao va dudng phuong
hodc huéng cdm clia dd goc. Trén co s két qua tinh todn dé tim ra cdc hé thong dong chdy c6
huéng vuong hodc gian vuong géc véi phuong clia da goc (c6 géc hop tir 30 dén 150°). Sau khi da
xdc dinh duoc cdc thung liing song sudi c6 huéng dong chay cit vuong goc véi phuong cua da
gdc, viéc xdc dinh tinh xen k& cua cdc 16p dd goc ¢6 do ran chic khac nhau duge thuc hién trén
co s tich hop véi 16p thong tin vé thanh phan thach hoc (16p 3, mdi chi gidi han trong nhiing
thanh tao tram tich va trdm tich bién chat khai thac tir ban d6 dia chat va phan tich kiéu déng
dudng dong miic trén ban d6 dia hinh) (hinh 1).
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Hinh 1. Tich hop cdc I6p thong tin chii yéu: a) M6 hinh s6'do cao; b) Ddc diém cdu triic va
thach hoc; ¢) Mang ludi thity vin dé xdc dinh nhitng khu viec tiém dn tai bién lii quét (d).
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Hué6ng sudn va 16p phi thuc vat s& 1a nhitng thong tin mang tinh chi tiéu, duoc bo sung dé
danh gia mic do hay kha nang xuét hién cta I bun da trén khu vuc nghién ctu, thong qua viéc
ddnh gid mic do tiém 4n truot 16 trén sudn céc thung liing. Hién tuong 1{i quét s€ trd thanh mot
dang tai bién thién nhién cu ky nguy hiém & ving nii khi né tdc dong lén hé thong quan 1y tai
nguyén clia con nguoi. Bai vay, két qua cudi cung sé duoc tich hop véi 16p thong tin HTSDD (16p
8) dé xay dung ban d6 canh bao tai bién 1ii quét. K&t qua tich hgp céc 16p thong tin s& 1am nédi rd
nhitng Iuu vuc nho ¢6 nhiéu nguy co tai bién 1 bun d4, noi ¢6 su tuong tidc phl hop clia céc 16p
2,3,4va6.

Trén day la so d6 phan tich va tich hop cac 16p thong tin dic trung cho mot ki€u viing c6
cau truc dia chat - dia mao nhat dinh. Tuy mitc do dai dién ctia n6 con han ché, nhung ciing da
ching minh duoc tinh hién thuc ctia kha niang dung GIS dé xdc dinh nguy co tai bién 1ii bun da.
D6i v6i mién nii phia bic, ki€u cau tric nay thudng gip ¢ ving ria Khoi nang Viét Bac, nhu &
Ha Giang, Cao Bing, Bic Can va Lao Cai, noi rat phd bién nhitng hé ting trim tich bién chat cé
gém d4 voi, d4 hoa xen da phién bién chat tudi Silua, Ocdocic, Cambri va Tién Cambri.

3. Tim Kkiém céc vi tri xay dung ho, dap va diat nha may thay dién nhé ¢ mién nii
3.1. Co so khoa hoc

Trong dia mao tng dung, tir 1au nguoi ta da xac dinh dugc nhiing tiéu chi co ban cho viéc
tim ki€ém dia diém xay dung ho va dap. Tuy nhién, d6 chi 12 nhitng yéu cdu chung nhit, con cu
thé doi v6i nhitng du 4n loai nho va vira & mién nii thi chua dugc tong két. Nghién citu cuia chiing
toi tai khu vuc ho thuy dién nho Chu Linh - Coc¢ San, huyén Sa Pa, tinh Lao Cai da cho phép dua
ra mot s6 nhan dinh c6 y nghia phuong phap luan sau day:

- Doi v6i nhitng du 4n thily dién loai nhd, do von dau tu han ché, can tim nhitng dia diém
dat 1ong ho cang it phdi san i cang tét, nghia 1a tan dung t6i da diéu kién dia hinh tu nhién;

- Can chon doan thung liing c6 tric dién doc cang thoai cang t6t dé ddm béo long ho c6 thé
tich t6i uu d6i v6i mdi cao trinh cta dap;

- Can giam t6i da gia thanh xay dung dap, nghia la phai chon dugc noi thung liing c¢6 mat
cit ngang hep va diéu kién dia chat cong trinh thuan loi nhat;

- Can tang hiéu suét cta du 4n bang céch chon nhiing thung liing cho phép tang t6i da thé
nang cot nudc dua vao tua bin.

Xét theo nhitng yéu cu trén thi viéc chon dia diém 1am long ho, tuyén dap va noi dat nha
may phat dién cho du an thuy dién nho Chu Linh - C6c San da duogc thuc hién mot cach rat hop li
d6i v6i diéu kién mién nii cao va ndi trung binh. Sau day chiing t6i s& phan tich nhitng wu diém
clia lua chon ndy trén quan diém dia mao dé 1am co s& cho viéc van dung cong nghé vién thim va
GIS trong cong tac tim ki€m dia di€ém dat cong trinh thiy dién nho & mién ndi.

- Pia diém lam long ho

Nhin khéi quat, dia ban da dugc chon dé dit long ho 1a mot dai triing nim trén sudn dong
bac day Hoang Lién Son véi nhiéu doan m& rong dang bon dia kéo dai gan 10km theo phuong
Tay Bic - Dong Nam tir Ta Phin t6i Sa Pa. Do ¢6 huéng tring v6i huéng cdu tric chinh cta day
ndi dia liily Hoang Lién Son nén né dugc goi 1a ddi triing doc va thung ling song sudi hinh thanh
trong dé duoc goi l1a thung liing doc. Long ho thuy dién Chu Linh duoc dat tai noi hop luu cta hai
con sudi hinh thanh trong dai triing doc nay 1a su6i H6 va sudi Vang. Vi la nhitng thung liing doc
nén chidng c6 tric dién doc rat thoai, trung binh 12 1,2%, do d6 bon hé ¢6 do gia tang thé tich t6i
da d6i v6i mdi su gia tang twong Gng cua cao trinh dap.

Vé mat dia mao cau tric, dai triing doc nay dugc hinh thanh trén mot cdu tric dia hao song
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song véi dia lily trung tam Hoang Lién Son thé hién 1o trén cdc ban d6 son van, thay van, dia
mao, dia chit, kién tao va dac biét la trén anh may bay.

- Vi tri ddt tuyén ddp cho thay dién nhé Chu Linh - Céc San nim céch diém hop luu cta hai
dong suoi doc noéi trén chimg 200m, noi chiing tao ra doan thuong nguén ctia Ngoi Dum. Day 1a
mot doan thung liing xuyén thiing dién hinh, bsi vi mat cit ngang hep va sau clia né tuong phéan
hoan toan so véi ca 2 doan thung liing doc néi trén cling nhu so véi doan thung liing Ngoi Dum
mo rong ngay sat bén dudi vé phia ha luu. Su hinh thanh doan thung liing hep nay dugc khoi mao
bdi mot dat gay vuong géc voi hudng cdu tric chinh ctua day nui dia liy Hoang Lién Son, tic 1a
mot diit gdy ngang thé hién rd trén dia hinh, va do vay doan thung liing nay duoc goi 1a thung
liing ngang. Trong ving nghién citu con c6 thé gap nhiéu dit gdy ngang va thung liing ngang nhu
vay. Day ciing 12 mot nét son van dac trung cho nhiéu dai nii kéo dai bi nang manh bdi van dong
kién tao: dudng nhu bao gid cling c6 su giao cat ctia hai hé thong khe nit va dit gay kién tao
chinh, trong d6 mot hé théng song song véi truc son van chinh, con hé thong kia gan vuong goéc
v6i n6. Tuong tGng s€ hinh thanh mang luéi thily van gom nhiing thung liing doc va thung liing
ngang, nhu truong hop cta ving nghién ciu nay. Hé qua la noi hoi luu cla cac thung liing doc
thudng c6 dién tich kha rong va thodi, 1am tién dé cho cho su tap trung nguén nudc dé sau d6 tim
dudng thodt ra theo doan thung liing ngang hep va sau, hinh thanh mot cau tric dia hinh ki€u
“chuoi vo”, rat ly tudng cho xay dung ho va dap.

- Vi tri ddt nha mdy phdt dién: Mot diéu dang chi y 1a sudn Dong Béc cia day Hoang Lién
Son c6 tinh phan bac mang tdm khu vuc rat rd, khién cho tric dién doc cta cdc thung liing ngang
c6 nhiéu diém gy véi nhitng doan doc va thodi xen ké nhau. Poan doc c6 day hep, do chénh cao
16n, con doan thoai thudng c6 ddy md rong. Chinh nhitng diém giy dé 1a noi thich hop nhat dé
dat nha may phat dién ¢& nho, bdi vi c6 thé dé dang 1oi dung do chénh cao clia doan doc dé ting
thé€ niang cho cot nudc qua tua bin con & dau doan thoai thi c6 thé tim duoc mat bang xay dung.
Hai dia diém dat nha mdy phéat dién trén Ngoi Dum 1a Chu Linh vd C6c¢ San chinh 12 nhitng noi
nhu vay: cot nude binh quan déi véi Chu Linh 12 509m va d6i véi Coc San 1a 517m.

3.2. @ng dung cong nghé vién tham va GIS

Nhiing diéu phan tich trén day la co s& khoa hoc cho viéc sir dung cdc tu liéu vién tham,
dac biét 1a anh vé tinh v6i su hd trg chia GIS va hé thong xir 1y anh dé tim kiém dia di€ém xay dung
céc cong trinh thuy dién nho va vira & mién nui.

- Viéc tim kiém dia diém lam long hé tyu trung lai 1a tim cdc thung liing doc. Diéu nay c6
thé thuc hién duoc dé dang nhd doc truc tiép trén cdc tu liu vién thdm hodc mo hinh s6 do cao
dé phét hién nhitng dai triing chay song song véi dudng phan thiy chinh c6 ddy thoai va mé& rong
mot cach tuong phan so véi xung quanh.

- Dia diém lam ddp duoc xac dinh qua viéc tim vi tri ¢ su cat nhau cua céc dit giy doc va
ngang (tuong tng 1a cha cdc thung liing doc va thung liing ngang). Ching c6 thé duoc nhan biét
truc ti€p trén tu liéu anh vién thdm hodc véi su trg gidp cta GIS bang cédch chiét xuat cic hé
thong dut gay doc va ngang tir anh hoac mo hinh s6 do cao trén co sd huéng cta dut gay. Sau khi
dugc tich hop lai v6i nhau, tai vi tri giao nhau cta hai dit gdy cac pixel s€ mang thuoc tinh vé
huéng cua ca hai dat gay. Trén co s& d6 tich hop véi 16p thong tin clia mang luéi thuy van va son
vin dé loc ra nhitng dang ¢6 huéng song song va huéng vuong goc véi truc son vian chinh cta dai
ndi can phan tich.

- Dia diém ddt nha mdy phdt dién dugc tim trén cdc thung liing ngang tai nhitng diém gay
trong trac dién doc cta ching can ¢t vao mo hinh s6 do cao hodc do doc dia hinh. Nhu vay, cén
tich hop 16p thong tin vé dit gy ngang va thung liing ngang da dugc chiét suat tir két qua cla hai
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cong doan trén vé6i 16p thong tin mo hinh s6 do doc dia hinh dé phét hién nhitng khong gian thay
déi do doc dot ngot trong tric dién doc clia thung liing sudi (hinh 2).
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Hinh 2. Cdc thung liing doc, ngang duoc xdc dinh theo cdu triic dia chdt (a) va ti dnh mdy bay (b).

4. Két luan

- Céc nhan t6 1am phat sinh 1ii biin d4 & Bac Ha, Lao Cai thé hién rét 1o trén cdc tu liéu ban
do va GIS, nhung v6i mic do tuong quan khac nhau. Phép phan tich dia mao da lam r6 duoc
nhitng cdp quan hé twong quan chinh yéu nhat, do d6 da c6 thé dinh huéng cong doan xay dung
co s dit liéu véi do tin cay cao dé iing dung GIS vao viéc canh bdo nguy co tai bién 1ii bun da doi
v6i nhitng viing ¢6 kiéu cau tao dia chat - dia mao tuong tu nhu khu vuc Bac Ha, Lao Cai. Nhiing
cdp tuong quan c6 y nghia quyét dinh & day 1a: 1) su giao cat vudng géc hodc gan vuodng goc gitta
hudng chay clia su6i, ctia khe nit va dat gay kién tao véi duong phuong cta cac 16p dat da don
nghiéng; 2) cau tao dia chat don nghiéng véi 16p cing, 16p mém du day xen k& nhau.

- Viéc tim dia diém xay dung thliy dién nho va vira tai cic viing niii dang tuyén c6 thé gidi
quyét tuong d6i dé dang nho phan tich quan hé khong gian gitra mot s6 nhan td chu yéu, nhu cac
hé thong dut gdy doc - dit gy ngang va thung liing doc - thung lling ngang theo tuong quan véi
truc son van chinh. Viéc phan tich nay c6 thé duoc tién hanh tu dong nhd phuong phéap GIS qua
tich hop céc 16p thong tin vé nhitng dang va yéu t6 dia hinh lineament néi trén véi 16p thong tin
mo hinh s6 do cao va do doc. Su giao thoa giita chiing s& 1am néi rd nhitng cau tric dia hinh dang
“chu6i vo” rat thuan lgi cho viéc dat cdc hang muc cong trinh.

- Do chinh xédc cua nhitng két qua phan tich va tinh todn véi su ho trg cia cong nghé vién
tham va GIS phu thudc nhiéu vao co s& dit lieu dau vao. Tuy nhién né con phu thudc nhiéu hon
nita vao nhitng y tudng khoa hoc da dugc dic két qua nghién citu thuc t€. Day lai thém mot bang
chitng khang dinh vai trd quan trong ctia kién thifc chuyén gia trong Cong nghé Vién thdm va
GIS tng dung.

* Bai bdo dugc hoan thanh vdi su ho tro cua chuong trinh NCCB, dé tai 74.06.04. Tdc gid
xin chdn thanh cam on.
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USING GIS FOR WARNING MUD FLOW AND PROSPECTING FOR THE
CONSTRUCTION SITE FOR SMALL HYDROELECTRIC PLANT PROJECTS
(CASE STUDY IN LAOCAI PROVINCE)

Dao Dinh Bac, Nguyen Hieu, Tran Thanh Ha
Faculty of Geography, Hanoi University of Science, VNU

In creating the path for GIS analysis, it is important to determine the closest correlations
between the interested phenomenon and others in order to assign the layers to be established. The
factors generating mud flow in Bac Ha highlands, Laocai province are represented clearly on
different cartographic and GIS materials, but with different correlation degrees. Using the
method “geomorphologic analysis” the authors have found out the two main and determinant
pairs of layers in best correlation, which can be applied for warning mud flow in the areas with
geologico-geomorphologic situation similar to Bac Ha region. The first is the cruciform crossing
between the river beds and the strike of rock layers; the second is the presence of a geological
monocline structure with alternation of a member of easily alterable rocks and the one of
resistant rocks.

In prospecting for the construction site for small hydroelectric plant in the mountainous
region the most significant information are the layers representing the system of longitudinal and
transversal tectonic faults and correlatively the layer for the longitudinal and transversal valleys.
The longitudinal valley can be used for the reservoir, the water - gap formed at the crossing point
of the last by a transversal valley is very convenient for the installation of barrage.
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