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Quan h¢ gifra dac diém dia mao va truot 16 dat tai tinh Lao Cai

Tran Thanh Ha"

Vién Viét Nam hoc va Khoa hoc Phdt trién, Pai hoc Quéc gia Ha N¢i, Viét Nam

Nhén ngay 28 thang 5 nam 2013
Chinh stra ngay 18 thang 6 nam 2013; chap nhan dang ngay 12 thang 9 nam 2013

Tém tit: Hinh thai va ngudn gdc dia hinh co mbi lién hé mat thiét v6i dac tinh dat d4, hoat dong
kién tao va cac qua trinh ngi sinh, ngoai sinh nhu trugt 16 d4t, 1t bun d4. Bai bao nay trinh bay viéc
phan tich mdi quan hé giira cac dic dlém dia mao va hién tuong truot 1o dat tai tinh Lao Cai. bac
dlem hinh thai dugc phan tich bao gdm tinh phan bac dia hinh, d6 ddc, do phén cét ngang, d6 phén
ct sau va huéng suon. Két qua phan tich bang GIS cho thdy do6 dbc c6 méi tuong quan tuyen tinh,
trong khi cac yéu t6 khac c6 twong quan phi tuyén véi hién tuong truot 1o dat. Bbi voi ngudn gbe
dia hinh, trong s6 32 dang dia hinh thudc 4 nhoém, cuong do truot 16 dét c6 xu hudng dat mic do
cao nhét i véi bd mit pedimen thung ling, suon béc mon tong hop ddc trén 30° va sudn xam

thuc doc khe subi.

Tir khéa: Truot 16 dat, dic diém dia mao, Lao Cai.

1. it vin dé

Hinh thai dia hinh c6 ¥ nghia hét sttc quan
trong ddi véi su phéan bd lai vat chét va cac
dang nang lugng ty nhién trén bé mat Trai dat.
Hinh thai chi ph6i hoat dong ciia cac qua trinh
tao thanh va cai bién dia hinh, quy dinh kha
nang su dung dia hinh cho nhitng muc dich
khac nhau, va nhiéu khi phan anh nhing thong
tin quan trong vé dja chat, nhit 1a thach hoc va
kién tao [1, 2]. Mdi loai tai bién x4y ra déu
theo nhitng quy ludt nhét dinh, ching chiu sy
chi phdi boi cac yéu té dia hinh, va qua trinh
dia mao khac nhau, tuy theo mdi yéu t6 ndi troi
ma hinh thanh nén ting loai hinh tai bién dic
trung cho chiing. Céc tai bién truot 16, dd 16 va
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x6i mon dat thuong xay ra phd bién ¢ nhimng
vung nii c6 chénh cao 16n, suon dbe, noi ¢co
qué trinh xdm thuc sau 1a chu yéu. Trong khi
d6 ¢ vung d6 chénh cao dia hinh khong 16n,
chi1 yéu tich tu cac tram tich bo roi do d6 qua
trinh xdm thyc ngang lai chiém wu thé din dén
tai bién truot, x0i 16 bo cua cac song lon. O
nhing ving triing giita nti hay xuat hién loai
hinh tai bién 1& quét (LQ), lii bun d4 (LBP) do
mang song subi co dang hoi tu, dia hinh c6 3o
chénh cao l6n, suon déc. Khi c6 mua 16n,
nude kém theo cac san phdm truot tir trén cao
don tu lai gay phat sinh tai bién [3, 4, 5]. Do @6
nghién ciru, phan tich va xac dinh sy phan b
khong gian cua cac dang dia hinh, phan loai do
dbc va cac qua trinh dia mao s& giup hiéu rd
hon nhiing nguyén nhén chi dao gay ra tung
loai tai bién va lam co s cho viéc phan ving
du béo tiém ning gy tai bién. Trén co so
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nghién ctru hién trang tai bién ¢ khu vuc ciing
nhu phéan tich chi tiét mot sd khu vue dién hinh
s& rat ra tinh quy luat vé mdi quan hé giita hinh
thai, kién tric va ngudn gbc dja hinh dbi véi
tai bién truot 16 dt (TLD), 1i bun da (LBD).

2. Co'sé, s6 liéu va phwong phap

Dia hinh 13 san pham ciia mdi tac dong
tuong hd phirc tap, 1au dai gilta cic qua trinh
ndi, ngoai sinh. Sy phat sinh, phat trién cla
chung c6 mdi lién hé cy thé va chit ché voi
dic diém cua moi truong ma nod tdn tai. N6
dugce xem nhu 1a mot hop phan ctia méi truong
von c¢6 kha ning ty diéu chinh, nghia 1a no
luén c6 quan hé twong hd va quan hé chi phbi
nhan - qua v&i nhitng hop phan khac [6]. Bé
mat Trai Dét chinh 1a truong hoat dong cua cac
luc dbi 1ap nhau, nhung tac dong cua chung lai
c6 mbi quan hé mat thiét voi nhau. Chung
thudng xuyén thay ddi va 1am cho dia hinh mat
dat ciing bién d6i khong ngimg: c6 sinh ra,
phat trién va bi mét di, nghia 1a bién d6i tir
trang thai nay sang trang thai khac. O mdi thoi
diém va khong gian cu thé, dia hinh mat dit c6
mot trang thai nhét dinh phu thudc vao mbi
quan hé giita cac nhan t6 duong thoi [6]. Noi
cach khac, chung lai la chu thé dinh hudng va
chiu dong luc cua cac qua trinh ngoai sinh hién
dai. Tir @6 cho thdy viéc nghién ctru dia mao,
bao gdm ca nghién ciru cac qué trinh xay ra
trong qua khu dan t6i sy hinh thanh bé mat dia
hinh va cac qua trinh dia mao dong lyc hién tai
dong vai tro hét sirc quan trong trong viéc xac
dinh nguyén nhan ciing nhu gép phan giam
thiéu tac hai ciia cac tai bién thién nhién thong
qua vi€c canh bao khong gian c¢6 nguy co phat
sinh tai bién.

Céc s6 lidu dugc dung cho nghién ciru nay
bao gdm hé thong cac ban d6 dia hinh ty 18
1/50.000, ban dd dia chit khoang san ty 1&
1/200.000, cic ban d6 nhu thd nhudng, hién

trang st dung dat, lugng mua, co so ha tﬁng,. ..
duoc tham khao tir Atlas dién tir Lao Cai. Hién
trang truot 16 dét tinh Lao Cai duoc tac gia
diéu tra trén thuc dia két hop véi giai doan anh
vé tinh. Pay 1a ngudn sb liéu rat quan trong
trong phan tich théng ké, mot trong nhiing
phuong phap nghién ctru chu yéu dugc sir
dung. Cung voi d6 la cac phuong phap dia
mao tmyén théng va hién dai nhu phuong
phap phan tich tric lwong hinh thai, phuong
phap phan tich ngudn gbc hinh thai va ung
dung GIS trong phéan tich dia hinh.

3. Méi lién hé gitra diic diém tric lwong hinh
thai va truwot 16 dat

Hinh thai mo ta va hinh thai tric luong 1a
co sO dinh Iwgng cua dia mao hoc. Boi vay,
chung rat c6 y nghia ddi voi viéc danh gia tai
bién TLD, LBD. Hinh thai con lién quan véi
ngudn gdc phat sinh, tudi, dong thoi thé hién
r0 dong nang cua dia hinh.

Cho t6i nay, hau hét cac cong trinh nghién
ctru khi phan tich mdi quan hé giira yéu t6 tric
lugng hinh thai va hién tugng truot 16 déu cho
rang day 1a quan hé tuyén tinh. Gia tri tric
luong cang cao (d6 déc, do chia cit ngang
(CCN), chia cat sdu (CCS),...) thi mic d6 xay
ra truot 16 cang 1on. Xét & goc canh timg yéu
t6 thi didu nay ciing d& duoc chip nhan.
Nhung trong thuc té, qua trinh thanh tao dia
hinh hay cu thé hon 1a hién tuong TLD chiu
tac dong ctia nhiéu yéu t6 ma ching ludn chi
phéi 14n nhau. Vi du nhu do ddc, nguoi ta cho
rang d6 ddc cang 16n thi kha nang giy ra truot
cang cao [3, 7, 8]. Tuy nhién trong thyuc té, ta
thiy rang dé hinh thanh suon dbc 16n thi vat
chét tao suon phai ran chic, mat khac, néu mot
suon rat doc thi chiéu dai suon lai ngén, lam
han ché qua trinh trugt 16. Vi vay, can phai
danh gia va nghién ciru thong ké cu thé trén
thyc té khu vyc vé mdi lién quan nay, du rang



T.T. Ha / Tap chi Khoa hoc DHQGHN, Cic Khoa hoc Trdi ddt va Mbi triwong, Tdp 29, S6°3 (2013) 35-44 37

lam 5 ban chat cua tac dong twong hd 1a rat
kho khan.

Trén co s¢ hién trang TLD tinh Lao Cai
két hop véi phan tich mdi quan hé giita cac
diém truot, 1ii ta c¢6 thé tim ra duoc mbi quan
hé giira cac yéu t6 tric lwong hinh thai voi s6
luong cac diém truot. Cac yéu té tric luong
hinh thai dugc phan tich bao gém do cao, do
dbc, d6 chia cit ngang, chia cit siu (ning
luong) va hudng suon. Két qua phan tich la
mdt co sé quan trong dé danh gia mirc do anh
huong ciia yéu t trac luong hinh thai dén cac
hién tugng TLD, LBD tai Lao Cai.

3.1. Tinh phan bdc dia hinh

Theo hinh 2 ta théy mat do cac diém trugt
16 & cac bac d0 cao khac nhau khong déu,
nhidu & bac II (250-500m) va bac IV (1.000-
1.600m). Cac bac I, III va V c6 mat do diém
truot 16 it hon. Trong cac diém truot 16 quan
sat duogc thi co rat it diém trugt & do cao trén
2.100m. Ddi véi bac do cao dudi 500m, cac
khdi treot ¢6 moi quan hé mat thiét véi su tac
dong ciia con nguoi dén dia hinh. Mat do céc
diém dan cu va cac cong trinh ha tﬁ”mg 0 bac do
cao nay ciing l16n nhét. Truot 16 phat trién
manh & dd cao tir 1.000m dén 1.600m tai khu
vuc Lao Cai, day ciing 1a tinh quy luét chung
cua khu vue mién nui phia bic Viét Nam. O d6
cao nay, tinh chit 4 nhiét doi 4m dai cao cua
v6 phong hoa dd anh huong dén d6 on dinh
ctia suon. Tuy nhién, v6i quy luat trén thi mbi
quan h¢é gitra 6 cao dia hinh va TLD chua rd
rang nén yéu t6 nay khong duoc dwa vao danh
gia nguy co truot 16.

3.2. Bé déc

Trén hinh 4 ta théy mat do diém truot ty 1&
thuan v6i d6 déc, quan hé tuyén tinh nay thé
hién vai tro quan trong ciia do doc ddi véi qua

trinh truot 16. Cac khdi truot rat it khi xdy ra &
bac do6 ddc 0-5°, tai khu vuc nghién ctru chi
thdy xuat hién cac khdi truot ¢ thanh phd Lao
Cai khi c6 cac hoat dong san ui mat béng, xé
d6i nti 1am duong (phudng Duyén Hai). O bac
d6 dbc cao hon, mat d6 cac khdi truot tang
manh nhu ta théy trén biéu do. Tuy nhién, mét
d6 cac diém truot 16 & do doc trén 25° lai
khong 16n hon & bac d6 doc 18-25°, diéu nay
da duge dé cap o trén.
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3.3. Huong suon

Huéng sudn c6 tac dong gian tiép dén qua
trinh TLD va LBD thong qua mdi quan hé
twong hd gitra dia hinh va khi hau. Suon co
huéng don gio thi co d6 am, 16p phu thyc vat
khac voi suon khuat gio, diéu nay ciing s& dan
t6i mac do On dinh cua suon khac nhau. Ngoai
su tac dong dén khi hau, hudéng sudn con tac
dong dén hién tugng TLD thong qua cdu triic
thach hoc bén dudi. P3 c6 nhiéu cong trinh
nghién ctru TLD c6 dé cip t6i mdi quan hé
gitta hudng suon va hudng cim cua dat da.
Cong viéc nay thuén lgi khi ta phén tich tung
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khdi trugt riéng 16. Tuy nhién, s& tré nén rat
kho khan khi nghién ctru trén mét khu vuc
rong 16n boi vi ciu trac dia chat hét sic phic
tap. Trén hinh 6 ta thiy mat d6 cac diém truot
tap trung vao hudng tdy bic - déng nam, tring
v6i phuong cta dia hinh. Pia hinh khu vuc
Lao Cai c6 hudng suon chinh la huong dong
béc hay 1a hudéng suon cua diy Hoang Lién
Son. Tuy nhién biéu d6 dudi ta lai thiy mat do
cac diém truot lai khong tip trung nhiéu ¢
huéng suon nay. Két qua nay nguoc lui véi
mot s6 nhan dinh tir truée vé khu vuc nghién
ctru vé& mbi quan hé giira hudng suon va hudng
cAu trac dbi voi TLD. Trén thuc té, tai khu vuc
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nghién ctru ta thiy cac khéi truot 16 tap trung
cht yéu hai bén sudn cac thung liing cit vuéng
goc véi phuong cu tric chung cia dat da nhu
thung ling ngodi Pum, Nam Chan. Két qua nay
rat co ¥ nghia trong viéc danh gia mdi quan hé
gitta huéng suon va hudng ciu trac dat da dbi
v6i TLD, LBD.

3.4. Chia cdt séu

Pic diém CCS khu vuc tinh Lao Cai phan
anh kha rd céc cau triic TKT, c4 ddc diém hinh
thai va ca tinh chit nang, ha cua chung. CCS la
dang phan mg nhanh nhay nhit cta séng sudi
ddi véi cac hoat dong nang kién tao tré va hién
dai. Trén hinh 9 ta théy mat do cac diém trugt
tap trung & d6 chia cat sau tir 300-400m, tuy
nhién biéu dd cling thé hién duge mdi quan h¢
gitra trugt 16 va CCS: do CCS cang manh thi
truot 16 cang 16m, nhung méi quan hé nay khong
han 14 tuyén tinh. Pia hinh khu vye Lao Cai c6
d6 chia cat sau chu yéu 1a tir 200-300m (hinh 7),
cac khu vuc c6 do chia cit sdu 1én hon 400m
thudong trung véi nhiing thung liing hodc vach
kién tao nhu & thuong ngudn song Chay. Dia
hinh dbc va chiéu dai suon ngén lam giam su tac
dong cua cac tac nhan phong hoa, vé phong hoa
mdng nén it xay ra TLD, LBD.

3.5. Chia cdt ngang

Mutc d6 CCN ¢ Lao Cai tap trung & gia tri
tir 1-2 km/km” thé hién rat rd ban chat cia mot
khu vyc mién niii cao nhiét di gié mua. Trén
hinh 9 ta thdy mdéi quan hé tuyén tinh giita
trugt 16 va do0 CCN. Nhitng khu vuc c6 do
CCN nho hon 0,5 km/km’ c6 mat do cac diém
truot 16 thép, gia tri nay tang dot bién tai
nhing khu vuc ¢6 mirc trén 0,5 km/km? (gia tri
trung binh cua Viét Nam). So sanh hinh 9 va
10 thdy rang mirc d6 anh hudéng cua CCN la
16n hon CCS vi mdi quan hé giita mat do cac
diém truot co quan hé tuyén tinh hon véi do

chia cat. Mot s6 cong trinh dd cong bd gan day
khi danh gia trong sé ctia hai nhéan t6 nay déu
mic dinh cho chiing gi4 tri nhu nhau. Két qua
phan tich cta ching toi da chimg t6 rang trong
s6 ctia CCN 1a 16n hon CCS.

4. Moi lién h¢ gitra dic diém ngudn gbc dia
hinh va trugt 16 dat

Bé mit dia hinh 14 san phém cua cac qué
trinh dia mao, chung co6 lich st phat sinh va
phat trién riéng, song chinh ching lai quy dinh
nang lugng cho xu hudng cua cac qua trinh dia
mao tiép theo. Vi vy, tinh bén viing cia cac
dang dia hinh cling quy dinh sy tdn tai cla
chinh n6. Hién trang tai bién TLD, LBD tinh
Lao Cai dugc két hop véi cong nghé GIS
nham thong ké cac diém truot 16 theo cac dang
dia hinh khac nhau (theo ban dd dia mao ty 1&
1:100.000 da thanh lap) [9].

4.1. Nhém dang dia hinh kién tao va kién tric boc
mon

Két qua phén tich cho thdy trong pham vi
tinh Lao Cai, cac diém truot 16 khong nhidu &
nhom dang dia hinh nay. P& hinh thanh nén
ching (1 va 2), can phai c6 hai diéu kién co
ban 1a vat chat tao nén sudn c6 do rin chic cao
va suon hinh thanh do sy van dong TKT. Nam
khdi trugt quan sat thdy déu c6 quy md khong
16n (dudi 1000m*) va phan bd doc theo dai dia
hinh nay tir Sa Pa t6i Nam Chay. Vé ban chat,
qua trinh dia dong lyc ngoai sinh trén suon chu
yéu 1a d6 16. Dang dia hinh nay rat doc vi thé
ma chiéu dai swon khong 16n, vo phong héa
mong, su tac dong cua cac nhan t6 nhan sinh
ciing khong dang ké cho nén tinh bén vimng voi
qué trinh TLD va LBD cao.
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4.2. Nhom dang dia hinh co nguon géc béc mon
tong hop

Cdc bé mdt nam ngang va hoi nghiéng (tir
3 dén 9): Pay la tap hop cac bé mit san bang
c6 d0 cao khac nhau trong khu vuc voi dac
trung 13 vo phong hoa day, bé mat kha bing
phang, d6 dbc tir 8-12° & cac bac dia hinh thap
va c6 thé 1én toi 15 dén 20° & cac bac dia hinh
cao trén 2000m. Dia hinh c¢6 dang ddi dai bang
phéng, dang doi, dang dai hoac qua nui ddc lap
d6 chénh cao nho va bi chia cat boi mang ludi
khe rdnh x6i mon, bao gdm cac mang triing co
day rong, c6 cac suon hoi 16m. Trong diéu
kién khi hau nhiét d6i nong 4m, phong hoa hoa
hoc chiém wu thé, 16p vo phong hoa trén
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nhing dang dia hinh nay giau cic phan tir sét.
Céc qua trinh suon dién ra chu yéu dudi tac
dung cua qua trinh chuyén dich cham va qua
trinh d4t chay nhiét d6i ctia nhimng vat chat bo
rdi giau chét keo. Vi viée tich tu vat chit nhu
thé, cac qua trinh truot 16 s& dién ra manh &
mép ngoai cuia cic bé mit nay, noi ching
chuyén tiép xubng nhitng doan suon c6 do doc
16n hon. Két qua nghién ciru hién trang thé
hién rat 1 tinh quy luat nay. D6i voi cac dang
dia hinh 4, 5 va 6, ung voi cac bac dia hinh
900-1100m, 1400-1600m va 1800-2000m thay
xudt hién trung binh tir 7-10 khdi trugt co quy
moé khé 16n, dic biét 1a ria cta cao nguyén Béc
Ha hay ria cta bé mit Sa Pa. Pic biét 1a sy



T.T. Ha / Tap chi Khoa hoc DHQGHN, Cic Khoa hoc Trdi ddt va Mbi triwong, Tdp 29, S6°3 (2013) 35-44

xuét hién phé bién cac khéi trugt & bé mat
pedimen thung liing (9) doc theo tuyén qudc 16
279 tr Khanh Yén di Minh Luong ctia huyén
Vin Ban, doc theo tinh 1§ 151 tir V3§ Lao dén
Phé Lu, doc theo quéc 16 4D tir Ban Lau dén
Muong Khuong va doc theo tinh 16 158 tu
Mudng Hum di Ngai Thau. Hau hét cac khi
truot trén dang dia hinh pedimen thung lling
nay 1a nim & mép ngoai, noi chuyén tiép
xudng cac dang dia hinh thém song va bai boi.
Hau nhu diém nao co su tac dong manh mé
ctia con ngudi thi déu xay ra truot 16 nghiém
trong. Dang dia hinh nay nim & cac do cao
khac nhau nhung déu co tinh chit chung nhu
vay. Nhu vy, ddi v&i nhom dang dia hinh nay
ta can quan tam dén cac dang dia hinh 4,5,6 va
dac biét 1a dang dia hinh 9 (pedimen thung
liing), 14 nhitng dang dia hinh c6 tinh bén viing
thip hon ca d6i voi qua trinh TLD. Tuy nhién,
tinh chat nay 1a khong ddng nhat trén toan bo
bé mat cua dang dia hinh va né chi xay ra
manh & noi tiép xuc gitra chiung voi cac dang
dia hinh khac ¢ d6 cao thép hon. Pac biét, cac
khéi trugt trén thuc té co quy mo rat 16n trén
dang dia hinh nay.

Cdc dia hinh swon (tir 10 dén 16): Hién
tuong truot 16 xuat hién pho bién trén cac dang
dia hinh nay tai khu vuc Lao Cai. Theo sb lidu
thong ké duoc thé hién trén biéu do (hinh 11)
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¢ t6i 53% diém truot 16 trong khu vuc tinh
Lao Cai nam trong nhom dang dia hinh nay.
Trong truong hop nay, vai trd cua do doc dia
hinh thé hién rat & ddi v6i qua trinh TLD.
Trén cac sudn c6 ngudn goec boc mon tong hop
déc trén 20° (10,11) c6 xudt hién trén 25 diém
trugt v6i quy mo khac nhau trén Québc 16 279
tr Phd Lu di Phd Rang trén suon cua diy nui
Con Voi, tir Phd Lu di Van Ban va doc theo
dai dia hinh nay trén suon day nti Hoang Lién
Son song song v4i song Hong. Diéu dang luu
y 1a qua trinh trugt d6i khi xay ra ¢ nhling noi
it co6 tac dong lon téi dia hinh cua con nguoi.
Trén dang dia hinh nay xuét hién hai khoi truot
c6 quy md rat 16n (trén 10.000m?) trén suon
thung ling Ngoi Thia khu thj trin Tang Loong
va khu vyc ngd ba Son Thuy giita Qudc 16 279
va tinh 19 151. Trong nhom cac dia hinh suon
thi dang dija hinh c6 ngudn gbc béc mon -
trong luc dbc trén 35° c6 sy xuit hién hién
twong TLD nhiéu nhét, thong ké hién trang cho
thiy su xudt hién t6i hon 40 diém truot tai
dang dia hinh nay. Pay ciing 1a dang dia hinh
phd bién ¢ khu vyc tinh Lao Cai, ching phan
bd rong rii trén sudn diy ndi Hoang Lién Son
va suon khbi Vom Séng Chay. Cac khéi truot
dién hinh trén dang dia hinh nay nhu 13 khéi
truot & khu vuc ciu Méng Sén, khu vuc xi
Phin Ngan (Bat Xat) va khu vyc xa Thanh Kim

Mmﬁgm )

14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32

Dang dia hinh

Hinh 11. Két qua thong ké diém trugt trén cac dang dia hinh.
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Hinh 12. Ban dd dija mao tinh Lao Cai.

(Sa Pa). Doc theo tuyén Qudc Lo 4D doan Lao
Cai - Sa Pa va cac tuyén tinh 10 152, 155, 158
cit qua cac dang dia hinh nay xuét hién phd
bién hién tugng truot 16 & cac quy md cac nhau.
Céc dang dia hinh suon c6 ngudn gbc khac
nhau nhung c¢6 d6 doc thap (12 va 16) thi bén
vitng hon d6i véi hién twong TLD, diéu nay thé
hién rét rd trén biéu do (hinh 11).

4.3. Nhom dia hinh karst

Nhom dia hinh karst (tir 17 dén 23) phéan b
cht yéu & bén bo trai cua séng Hong, cu thé 1a

cac huyén Muong Khwong, Bic Ha va Si Ma
Cai. Hién tuong truot 1o xuét hién nhiéu & céac
dang dia hinh c6 d6 cao 16n nhu tip hop cac bé
mat dinh karst dang vom, dang thap cao 1400 -
1600m voi cac phéu karst (17) hay co6 do doc
16n nhu sudn rira liia - hoa tan - d6 16 karst déc
trén 45° (23). Trén dia ban tinh Lao Cai c6 thdy
xuit hién khoang trén duéi 15 khéi truot dbi
v6i mdi dang dia hinh nay. DAy ciing 1 nhitng
dang dia hinh c6 ning lugng (thé ning) 1on.
Nhin chung, cac dang dia hinh kast c6 tinh bén
vimng cao ddi voi qua trinh truot 16. Tuy nhién
cac khdi truot trén cac dang dia hinh nay déu co
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quy mé kha 16n. Pia diém xay ra trugt thuong
1a nhitng vi chi co su chuyén bién vé thanh
phf?ln vat chat manh.

4.4. Nhom dang dia hinh do dong chay

Nhém dang dia hinh nay (tr 24 dén 32)
ciing rat phd bién ¢ khu vuc Lao Cai vi tinh da
dang cta hé thong song subi. Truot 16 it xuit
hién & cac dang dia hinh nay vi ban chit thanh
tao dia hinh la qua trinh tich ty. Trén khu vyc
nghién ciru gap khoang 5 khéi truot tai dang dia
hinh ¢6 ngudn gbc tich tu hdn hop song - suon
tich - 1u tich hién dai (31). Dién hinh 14 hai tai
khu vuc phuong Pong Tuyén, TP Lao Cai va
khu vyc thdén Giang Tha, xa Sa P4, huyén Sa
Pa. Bdi voi dang dia hinh c6 ngudn gde tich tu
coluvi - deluvi (32) ciing thiy xuat hién khoang
mot s6 khdi truot trong pham vi nghién ciu.
Dién hinh 13 khéi truot tai x3 Muong Vi, huyén
Bat Xat va xd Hau Thao huyén Sa Pa. Tuy
nhién can luu ¥ d6i v6i nhitng dang dia hinh
dong chay tai nhitng noi tiép xac véi nhiing
dang dia hinh suon d6 dbc 16n va xuét hién
nhiéu khdi trugt 16 tir ¢b toi tré. Day 1a nhiing
noi co nguy co tiém an sinh LBD cao.

5. Két luan

Két qua phan tich hién trang TLD, LBD tai
Lao Cai trong méi lién quan voi dac diém dia
mao cho thiy chung thuong tip trung tai cac
khu vuc c6 diéu kién nhit dinh va lap di lap lai
theo thoi gian. Cac khu vyc c6 TLD, LBD
manh va dién hinh nhit 13 cic khu vuc ciu
Mdng Sén, Phin Ngan, Trinh Tudng, suon tiy
nam binh son Bic Ha,... Viéc tién hanh nghién
ctru chi tiét tai cac khu vuc nay sé& rat ra duoc
nhitng déu hiéu ciing nhu tiéu chi quan trong
(trz“ic lugng hinh thai, dic diém thach hoc, mirc
d6 dap vo kién tao, dic diém ciu tao cta vo
phong ho4,...) dé danh gia nguy co tai bién.

Céc khu vuc c6 hién tugng TLD, LBD cao
thuong 1a cic bé mit pediment thung ling, ria
bé mit san bang cd vo phong hoa day, khu vuc
bi phan cit manh boi dong chay tam thoi, dac
biét 13 cac muong x6i phat trién 1én t6i dinh,
thung liing kién tao, thung ling séng cit vudng
goc voi phuong cau tric da goc va dia hinh.
Cac khu vuc nay dugc xac dinh boi viéc phan
tich cac dic diém vé ngudn gbc hinh thai, tric
lwong hinh thai va va kién trac hinh.

Két qua danh gia tai bién TLD, LBD trén co
so ing dung GIS cho thiy rd tinh quy luat trong
su phan bd phan b cuia chung. Cac khu vuc co
nguy co manh thuong phan bd tip trung tai
nhimg khu vuc nhét dinh va tring voi nhitng
diém “néng” vé truot 10 tai tinh Lao Cai nhu
khu vuc kéo dai lién tuc tr A Mu Sung dén
Phin Ngan, cac xa dong bic huyén Bat Xat, doc
theo tinh 16 152 tir Sa Pa di Thanh Phu, ria khbi
nai vom Séng Chay. Day 1a co s& dé xac dinh
cac diém chia khoa dé nghién cuu chi tiét nham
tim ra cac ddu dia mao trong canh bao dang tai
bién noi trén.
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An Analysis of the Relationship Between Geomorphological
Characteristics and Landslides in Lao Cai Province

Tran Thanh Ha

VNU Institute of Vietnamese Studies and Development Sciences, Vietnam

Abstract: Landform morphology and origin have an intimate relationship with rock, tectonic
activity and exogenous processes such as landslides, derbit flow and mud flow. In this research, an
analysis of the relationship between geomorphological characteristics and landslides was taken up in
Lao Cai province. Morphometric characteristics of landform in Lao Cai territory including different
elements as slope, segment, and slope aspect. The results of GIS analysis showed that the slope has a
linear correlation, whereas other elements have non-linear correlations with slide. Furthermore, among
32 landform types that belong to 4 groups, landslide intensity tend to reach the highest level in valley
pediment surface, synthetic eroded slopes (over 30 degrees) and slope erosion along streams.

Keywords: Landslide, geomorphological characteristics, Lao Cai.



