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Tém tit: Viét Nam la quoc gia cé dia hinh doi nul déc va nam trong viing mua nhiét déi gié mua,
do dé sat 16 dat dién ra kha phé bién va duoc xép vao loai thién tai nguy hiém. Céc nghlen cliu vé
sat 1o dat da dwoc quan tam thuc hién gitip ich trong céng tac quan Iy rii ro, phong chong thién
tai. Nghién ciru nay trinh bay tong quan cac phirong phdp danh gid cap do sat 16 dat trén thé gioi,
tir @6 danh gid thuc trang nghién ciru sat 1o dat ¢ Viét Nam trong giai doan tir 2010 dén 2020 va
dé xudt nhitng gidi phap nghién cuu phu hO’p tiép theo. Két qua chi ra rang, phuc)’ngphdp s dung
pho bién trong danh gid cap dé sat 16 ddt ¢ Vzet Nam la danh gia khong gian bdng cac mo hinh
xdc sudt thong ké. Bén cach do, nhung han ché vé co so dir liéu cia cdc yéu t6 gdy sat 16 van chua
giai quyet triét dé. Nhitng dé xudt nham cdi thién cdc han ché trén dwoc thao ludn va dinh huong
cho cdc nghién ciru tiép theo.

Tir khéa: sat I6 dat, phirong phdp danh gid cap do sat 16, yéu t6 gdy sat 16, mé hinh xdc sudt
thong ké, vimg mién niii Viét Nam.

Summary: Vietnam is a country with steep mountainous terrain characteristic and located in the
tropical monsoon climate region. Therefore, landslide is more popular here and it can be
considering as a significant nature disaster. Studying in landslide susceptbility zoning has been
received more attention in recent years and it significanty contributed to natural disasters
mamagement. This paper was conducted as a review of landslide assessment studies in the world,
evaluated the situation of landslides studies in Vietnam during a period time from 2010 to 2020
and proposed the appropriate research solutions. The results indicated that, the landslide
susceptibility with statistical method is the most popular approach for landslide assessment study
in Vietnam. Additionally, the limitations of landslide database have not been fully addressed. A
few of solutions to improve the above limitations were discussed and some recommendations for
Sfurther studies were proposed in this work.

Keywords: Landslide, landslide assessment methods,
Vietham’s mountainous region.

landslide factors, statistical model,

1. GIOI THIEU CHUNG

Sat 16 dét 1a sy dich chuyén ctia khdi dat da trén
sudn dbc dudi tac dong cua trong luc [1]. Pay
14 mot hién tuong rat phuc tap do su tuong tac

ngudi [2]. Ngoai ra, cac hoat dong tu nhi€n nhu
mua, nui lra, dong dat va cac hoat dong xay
dung cta con ngudi trén sudn dbc ciing co thé
dan dén sat 16 dat [3].

ctia nhiéu yéu t tu nhién (dia chét, dia mao, khi
tuong, thiy van,...) va yéu t0 hoat dong con
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nhau. [3] dd phan chia sat 1& dt ra 1am cac loai
co ban sau: (i) roi (falls), (ii) Lat (topples), (iii)
truot (slide), (iv) truot lan truyén (lateral
spread) va (v) chay (flow). Theo nghién ctru
thong ké [4] truot 14 loai hinh phd bién nhit
(chiém 55.2%), tiép theo 1a chay (19.3%), roi
(9.4%), cac dang con lai chiém khoang 13.2%.

Sat 16 dat 14 loai hinh thién tai phd bién trén thé
gi6i. Cong trinh nghién ctru [4] da thong ké cac
nghién ctru sat 1o dat tir 1983 dén 2015, két qua
chira r:;ing cac khu vuc sat 16 dat phan bd trén
ca 5 chiu luc. Trong d6 chau A c6 nhiéu khu
vuc sat 16 nhit (chiém 65.2%), tht hai 1a chau
Au (chiém 23.8%), chdu My, chau Phi va chau
Dai Duong xép lan luot véi ty 1¢ tuong tng 1a
8.6%, 1.8% va 0.6%.

Hién tuong sat 1& dét xay ra do su tac dong cua
yéu tb tu nhién (dia chét, dia mao, thuy van, khi
tugng ...) va yéu td hoat dong con ngudi [2].
Mbt s6 nghién ciru phan chia nhém yéu t6 gay
sat 16 dat thanh 2 loai chinh: (i) yéu t6 anh
huong (affecting factors) gom: (d6 dbc, dia
mao, dJ cao, dut gdy, thach hoc, mat do song
sudi, str dung dat va loai dét) va (ii) yéu té tac
dong (triggering factors) gom: lugng mura, dong
dat va hoat dong cua con nguoi [5], [6].

Nghién ciru vé danh gia nguy co sat 1o dat
dugc cac nha khoa hoc chu trong tur nhitng
nam 1970 v&i nhiéu cdp do va phuong phap
tiép can khac nhau [4]. Cac nghién ciu [2],
[7] d3 chia sat 16 dat thanh 5 cdp do: (i) Phan
vung sat 1¢ (landslide zonation); (ii) Panh gia
khong gian sat 1o (landslide susceptibility);
(iii) Panh gid khong gian — thoi gian sat 1o
(landslide hazard); (iv) Panh gia mirc d6 ton
thuong do sat 16 (landslide vulnerability); (v)
Dénh gia riiro sat 1o (landslide risk). Phuong
phap dénh gia nguy co sat 16 dat duoc chia
thanh 2 nhom: dinh tinh va dinh luong hodc
c6 thé phan thanh 3 loai: phuong phap phat
hién (heuristic), phwong phap théng ké
(statistical) va phuong phip quyét dinh
(deterministic). D6i voi phuong phap phat
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hién, cac nha diéu tra xép loai va danh gia
trong sd cua cac yéu td gy sat dya trén gia
dinh hodc tdm quan trong ciia cac yéu to din
toi sat 16 [4], [8], [9]. Pay la phuong phap
dinh tinh, c6 kha ning din dén sai s6t do phu
thudc vao y kién cua cac chuyen g1a trong
viéc xac dinh trong s cia cac yéu td gay sat
1o @4t [4], [10], [11]. Phuong phap quyét dinh
thudc phuong phdp dinh lugng, dua trén viéc
tinh toan va phan tich diéu kién 6n dinh hoic
khong 6n dinh ctia mai déc. Pay 1a phuong
phap c6 tinh 6n dinh va do chinh xac cao [4],
[11], [12]. Phuong phép théng ké thudc
phuong phap dinh lugng, dua trén sy phan b
khong gian ciia cac yéu té gay sat 16 dt trong
qua khir dé phan tich va dua ra du bao vé nguy
co sat 16 trong tuong lai [13]. Trong sb cac
phuong phap danh gia sat 16 dat, phuong phap
quyét dinh va phuong phap thdng ké duoc
danh gid c6 hi¢u qua cao va dugc su dung
nhidu trong cic nghién ctru hién nay [4].
Trong d6, phuong phap quyét dinh chi cé thé
ap dung cho cac khu vyc c6 dién tich nho bdi
vi né can thu thap cac thong tin chi tiét vé dic
diém dia hinh, dia chat, thiy vin ciia mai doc
[11], [14]. D4i v6i nhirng khu vire nghién ciru
rong thi phuong phap thong ké 14 sy Iya chon
phd bién nhét [13].

Trén co s¢ tong quan vé tinh hinh nghién ctru
sat 10 dat & trén thé gidi, nghién ctru nay tong
hop 41 két qua nghién ctru dd cong bd lién quan
& Viét Nam giai doan tir 2010 dén 2020 dé phan
tich va danh gia. Cac van dé dugc phan tich bao
gémz khu vuc nghién ctru, dir li¢u sat 16, yéu td
gdy sat 10, cdp do va phuong phap nghién ciru,
mo hinh danh gid. Tir nhitng danh gié thyuc trang
nghién clru sat 1& dat & Viét Nam, nhiing han
ché ciia cac nghién ciru trude day vé sat 1o dat
s€ dugc thdo luan. Bén canh do, viéc danh gia
xu hudng nghién ctru sat 16 dat & cac nude trén
thé gioi va dé xuét cach tiép can phu hop véi
diéu kién Viét Nam duoc thé hién trong nghién
clru nay.
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2. THUC TRANG NGHIEN CUU VE
NGUY CO SAT LO PAT G VIET NAM

2.1. Khu vuc nghién ciru
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Hinh 1: Ban dé phén bé cdc khu viee nghién
cieu sat 16 dat giai doan 2010-2020

Thong keé tir hinh 1 cho thy riang, nghién ctru
vé sat 1¢ dét tap trung chu yéu ¢ khu vuc cac
tinh mién nui phia Bic (Pién Bién, Ha Giang,
Hoa Binh, Lai Chau, Lang Son, Lao Cai, Son
La, Yén Bai) va mét s6 tinh & khu vuc mién
Trung - TAy Nguyén (Binh Dinh, Pa Nang,
Lam Pong, Quang Nam, Quang Ngii, Quang
Tri, Thira Thién Hué). Trong d6, khu vuc cac
tinh mién nai phia Bic c6 nhiéu cong trinh
nghién ctru hon (chiém 67%) so vdi cac tinh
mién Trung - Tay Nguyén (chiém 33%).

2.2. Nguyén nhan gay sat 16

Bai bao nay thong ké nguyén nhan sat 1 tir
cac nghién ctru trude day theo 2 nhém chinh:
nhom yéu t6 anh huéng va nhom yéu t tac
dong.

D6i véi nhom yéu té anh huong, bai bao da
thong ké ¢6 39 yéu t6 anh hudng da st dung
trong cac nghién ciru trude day, c6 thé chia
thanh 3 nhém: hinh thai dia hinh, dia chét - thuy
van va hoat dong con ngudi. Két qua thong ké
10 yéu t6 dugc sir dung nhiéu nhat ¢ hinh 2 cho
théy réng do dbc 1a yéu t6 duoc sir dung nhiéu
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nhat (39/41 bai bao), tiép theo la thach hoc,
huéng dbc dia hinh, str dung dat ... S6 liéu nay
cling phan 4nh mot phan tAm anh hudng cua cac
yéu t& dén nguy co sat 1o dit ¢ Viét Nam. Tir
biéu d6 ¢ hinh 3, c¢6 thé thay rang cac yéu td lién
quan dén dia chét, thuy vin chiém ty 18 cao hon
(60%) so v6i yéu t6 lién quan dén hinh thai dia
hinh (30%) va yéu t lién quan dén hoat dong
con nguoi (10%).
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Hinh 2: Thong ké cdc yéu té anh hwéng dén
sat lo dat
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= Hinh thai dia hinh
® Pia chit - thity van

= Hoat dong con ngudi

Hinh 3: Thong ké cdc nhém yéu té anh hwéng

Ddi voi cac yéu td tac dong dén sat 1¢ dét, bao
g@)m: mua, dong dat va hoat dong cua con
nguoi. O Viét Nam, sat 16 dat thuong xut hién
chii yéu vao mua mua [15]. Véi dic diém khi
hau nhiét d61 gi6 mua, lwgng mua hang ndm lon
va chu yéu tip trung vao cac thing mua mua
nén yéu td muwa (tin sudt va cuong do) duoc
xem 1a yéu td tac dong chinh gay ra sat 16 [15],
[16]. Thong ké chi ra rang, c6 22/41 nghién ctru
c6 xét dén yéu td tac dong mua dén sat 1o dat.
Tuy nhién, luong mua dugc xem xét 1a luong
mua binh quan nhiéu nam. Thuc té cho thay véi
luong mua l6n va kéo dai trong thoi doan tur 1
ngdy dén 7 ngay thi gy sat 16. Do d6, thay vi
xem xét mua binh quan nhiéu nam, [16] d3 xem
xét mua thoi doan bang cach truy van vi tri (x,

TAP CHi KHOA HOC VA CONG NGHE THUY LOI1SO 61-2020 121



[ KHOAHGE
y) va thoi gian xay ra sat 10 (t), tir d6 biét dugc
tong lugng mua trong thoi doan bao nhiéu ngay
trude khi xay ra sat 16. Nhom tac gia da chi ra
rang da s6 cac vu sat 1 dit & Quang Ngii déu
c6 yéu td tac dong mua thoi doan 3 ngay. Két
qua budc dau cho thiy anh hudng rd nét cua
mua thoi doan dén nguy co sat 10 dit.

2.3. Cip d9, phwong phap nghién ciru va mé
hinh danh gia
a. Cip dj dinh gid

Thdng ké tir 41 cong trinh nghién ciru cho thy
danh gi4 nguy co sat 1o dat ¢ cap d6 khong gian
dugc sir dung nhiéu nhét (83%), tiép theo la
cac cip do phan vung sat 16 (10 %), cap do
khong gian - thoi gian (5%) va cp do ruiro (2
%).

2%

5%-|~

® Phén ving sat 1o

= Nguy co sat 1& theo
khéng gian

Nguy co sat 16 theo
khong gian - Thoi gian
= Rui ro

Hinh 4: Thong ké cdc cap dg danh gid
nguy co sat 16 dat

Cap do danh gia khong gian yéu cau dit lidu dau
vao la phan bd khong gian céc sy kién sat 1o va
cac yéu td anh hudng. o) cép dd nay, viéc thu
thap dir liéu 1a twong ddi don gian. Nhu vay, da
s6 céac khu vue c6 xay ra sat lo déu c6 thé thuc
hién danh gia nguy co sat 16 & cap do khong
gian v6i phuong phép tiép can phit hop. Do do,
cap d6 nay duoc nghién ctru phd bién hién nay.
O cap do danh gia khong gian — thoi gian, ngoai
viéc cung cdp thong tin vé “noi” c6 kha ning
sat 16 ma con thé hién thong tin “khi nao” thi su
kién c6 kha ning xay ra [4]. Dit liéu déu vao can
xac dinh day du thong tin chinh xac vé khong
gian, thoi gian cua sy kién sat 16, gia tri mua
thuc do trong khoang thoi gian xdy ra su kién
sat 16... Nhin chung, viéc thu thap day du cac dit
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liéu nay cho khu vuc mién ndi rong 16n 1a hét
suc khoé khan. Boi vay, hién cé rat it nghién ctru
& cap do nay, khong chi & Viét Nam ma con &
céc nudc trén thé gioi. [17], [18] dd nghién ctru
danh gia khong gian - thoi gian sat 16 dat cho
khu vuc céc tinh Hoa Binh va Yén Bai thong
qua tinh toan lwong mua giy sat bang phuong
phép kinh nghiém. Ban d6 khong gian sat 16
dugc xdy dung bang phwong phap théng ké.
Yéu tb thoi gian dugce déanh gia thong qua tinh
toan ngudng mua gy sat 1o dit. Nghién ctu
niy da phan tich mdi quan h¢ giira luong mua
va céc vu sat 16 dé xac dinh duoc thoi doan mua
gdy sat 1a 15 ngay. Sau d6, xac dinh xic suat
thoi gian xay ra sat 16 theo cac chu ki 1 ndm, 3
nim va 5 nam. Ban do khong gian — thoi gian
sat 16 dat dugc 1ap bang cach nhan chi s6 nguy
co sat 16 (landslide susceptibility index) ¢ ban
d6 khong gian véi xac xuat thoi gian tuong g
v6i cac chu ki. Két qua nghién ciru 12 ban @6 du
bao nguy co sat 16 xay ra thoi gian lap lai la 1
nam, 3 ndm va 5 nam.

O cip d6 danh gia rui ro, ngoai cac dit liéu dau
vao & cap do khong gian - thoi gian con phai
danh gid thém mirc d6 thiét hai vé tinh mang
con nguoi, tai san va co so ha téng khi sy kién
sat 16 xay ra. Do d6, cip do nay ciing co it
nghién ctru duoc cong bd. [19] di thiét 1ap ban
dd rui ro sat 16 dit cho khu vuc céc tinh mién
nii tinh Quang Ngai. Ban d6 rui ro duge xay
dung trén co so tich hop ban d6 nguy co tai bién
trugt 16 dat voi ban dd kha ning chiu tai bién
clia cac ddi twong kinh té - xd hoi bang phan
tich khong gian trong méi truong GIS. Ban d6
rii ro sat 10 dat duoc thanh 1ap theo 5 cip tir
thiét hai thip dén thiét hai rat cao.

b. Phuwong phap danh gia

Thong ké & hinh 5 cho thy rang, phuong phap
thong ké dugc sir dung phd bién trong 41
nghién ciru vé danh gia nguy co sat 16 dat & Viét
Nam (85%), tiép theo 1a phuwong phap phét hién
(12%), phuong phap quyét dinh it duoc sir dung
(2%).
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= Phat hién

= Théng ké

Quyét dinh

Hinh 5: Thong ké cic phirong phdp
danh gid nguy co sat I¢ ddt

Phuong phap thong ké di ap dung trong cac
nghién ctru c6 thé phan chia ra cac loai: théng
ké 2 bién sd (bivariate models), théng ké da
bién (multivariate models), hoc may (machine
learning), hoc sau (deep learning) va md hinh
hoc két hop (hybrid model). Trong sé cac
phuong phap nay, hoc may, hoc sadu dugc xem
la 2 phuong phap hién dai thudc linh vuc tri tu¢
nhan tao va dugc st dung phé bién hién nay
trong danh gia nguy co sat 16 dat.

Céc nghién ctru cong bd gan day chu yéu tap
trung vao viéc phat trién mo hinh danh gia
nguy co sat 16 dat va so sanh do chinh xéac cia
cac mo hinh trong cuing mdt phuong phéap hodc
giita cac phuwong phap voi nhau dé tim ra mo
hinh pht hop nhat cho khu vuc nghién ciru.
[15] da thyuc hi€n so sdnh cdc mo6 hinh hoc may
v&inhau trong cung mdt khu vuc viung niii tinh
Hoa Binh thong qua chi s6 AUC (Area Under
the Curve), két qua cho thiy rang mo hinh
SVM (Support Vector Machines) 14 tot hon so
v6éi cac mé hinh LR (Logistic Regression),
BNN (Bayesian Neural Network). Trong khi
do, [20] ap dung cidc mo hinh hoc may MLP
Neural Nets (Multi-Layer Perceptron Neural
Networks), SVM, KLR (Kernel Logistic
Regression), RBF Neural Nets (Radial Basis
Function Neural Networks), LMT (Logistic
Model Trees) dé danh gia nguy co sat 1o dat
cho vung nai tinh Son La va MLP Neural Nets
duogc két luan 12 mo hinh tét nhat. Nghién ciru
so sanh d§ chinh xé&c cia cac mo6 hinh hoc may
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v6i nhau dé tim ra mé hinh phu hop nhét cho
khu vuc nghién ctru khong chi phé bién ¢ Viét
Nam ma cdn & cac nudc trén thé gidi. Két qua
clia cac nghién ciru nay chi ra rang khong thé
tim thiy mot mé hinh hoc may nao 1a tot nhat
cho tét ca cac khu vuec.

Céc nghién ctru gan ddy da ap dung phuong
phéap két hop cac mo hinh thong ké véi nhau dé
nang cao hi¢u qua tinh toan. [21] da 4p dung mo
hinh MNBT Ia su két hop ctia 2 md hinh don
MB (Multiboost) va NBT (Naive Bayes Trees)
dé danh gia nguy co sat 16 dit cho viing nii tinh
Yén Bai. Két qua cho thdy rang, mo hinh két
hop MNBT ¢6 chi sé AUC 1a 0.824, cao hon so
voi viee dung mo hinh don NBT (AUC =
0.800). [22] ciing cho két qua twong tu khi két
luAin ring md hinh két hop SMOSVM
(Sequential Minimal Optimization - SVM) c6
do chinh xac cao hon cac mo hinh don SVM,
NBT trong d4nh gia nguy co sat 1o dt ving niii
tinh Yén Bai. Nhu vy, c6 thé thiy rang phuong
phéap két hop cac mé hinh théng ké 1 xu hudng
hién nay dé nang cao do chinh xac trong nghién
ctru danh gia nguy co sat 10 dat.

Trong s6 cac phuong phép thong ké, hoc sau
(DL-Deep Learning) 12 mot ky thuat bac cao
cta linh vuc tri tué nhan tao va budc dau duoc
ap dung vao nghién ciru sat 16 dat & Viét Nam.
[23] da 4p dung md hinh hoc sau cho ving nai
tinh Dién Bién, két qua budc dau cho thiy ring
md hinh DL cho két qua tét hon so vé6i cac mo
hinh hoc may FLDA (Fisher's Linear
Discriminant  Analysis), QDA (Quadratic
Discriminant Analysis) va MLP Neural Nets.
Vi su phat trién manh mé cta khoa hoc may
tinh, phuong phap DL s& ngay cang dugc ap
dung nhiéu hon trong nghién ciru nguy co sat 1&
dat.

c. Mo hinh danh gia

Bai béo nay da thong ké duogc o tit ca 67 md
hinh dénh gid nguy co sat 16 dat da duogc su
dung & 41 cong trinh nghién ciru ké trén, thude
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cac phuong phap: phat hién, théng ké va quyét
dinh. Thong ké ¢ hinh 6 chi ra ring SVM 1a mo
hinh dugc str dung nhiéu nhét (11 nghién clru),
tiép theo 13 LR (5), AHP (5), MLP Neural Nets
(3), NBT (3), J48DT (2), SI (2), mdi md hinh
con lai dugc 1 bai bao &4p dung. Kha nang ap
dung mo hinh cua céc tac gia vao tung khu vuc
nghién ctru cu thé phy thudc vao rat nhiéu yéu
t6: dir liéu, mirc do nghién ctru chuyén su ...
Pham vi bai bao nay chi thong ké cac mé hinh
da stir dung, khong phan tich cu thé ting mod
hinh do day la mét linh vyc rong va hién c6 qua
nhiéu mé hinh duoc ap dung.

Other
Statistical Index
J48 Decision Tree

Naive Bayes Trees

Multi-Layer Perceptron
Neural Networks

Analytic hierarchy process

Logistic Regression

Support Vector Machines
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Hinh 6: Thong ké cdc mé hinh danh gid
nguy co sat 16 dat
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® Mo hinh don ™ M6 hinh két hop

Hinh 7: Cac nhom mo hinh danh gia nguy co
sat 16 dat theo cdc giai doan
Céac md hinh danh gia c6 thé chia 1am 2 nhom:
nhém mé hinh don va nhém mé hinh két hop.
Pé khic phuc mat han ché ctia mdi md hinh
don, cac nghién ctru gin day da dua ra cach tiép
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can méi 1a két hop md hinh don trong cliing mot
md hinh dénh gia hay con goi 1a mo hinh két
hop (hybrid model) dé nang cao hiéu qua tinh
toan trong d4nh gia nguy co sat 16 dét. Bidu dd
& hinh 7 cho thiy sy ting dang ké ctia md hinh
két hop duoc s dung & giai doan 2016-2020
(23 m6 hinh, ¢t mau do) so voi giai doan 2010-
2015. Két qua nay cho thiy mo hinh két hop 1a
xu thé ciia cac nghién ctru vé nguy co sat 1o dat
hién nay.

3. NHUNG TON TAI VA HAN CHE
TRONG NGHIEN CUU SAT LO PAT O
VIET NAM

Cac nghién ctru hién nay mdi tap trung cho mot
sO tinh thanh & khu vuc mién nai phia Bic va
mién Trung — Tay Nguyén. Hién nay, vin con
nhiéu khu vuc hay xay ra sat 16 nhung it duoc
dau tu nghién ciu, dic biét 13 khu vuc Tay
Nguyén.

O Viét Nam, xay dung ban d6 nguy co sat 16
dat chi méi duge quan tdm trong thoi gian 10
nam gan day. Do d6, viéc ghi nhan va thu thap
co so dir li¢u sat 1o cung chua duogc quan tam
dung muc dan dén thiéu thong tin v& vi tri va
thoi diém xay ra sat lo. Pa s6 céc vu sat 1o déu
tap trung ¢ ving mién nui nén diéu kién dia
hinh ciing anh huéng kha nhiéu dén kha ning
thu thap thong tin, mdt sO thong tin dugc ghi
nhan ciing chi tap trung & cac tuyén dudng giao
thong hodc gan khu dan cu. Ngoai ra, da s6 ban
d6 dia hinh DEM dugc st dung c6 do phan giai
chua cao, tir 20mx20m dén 30mx30m, diéu ndy
ciing it nhidu gy anh huéng dén do chinh xéac
trong qua trinh danh gia. Mua l6n kéo dai trong
nhiéu ngay duoc xem 1a yéu té chinh gay ra sat
16 tai Viét Nam, trong khi d6 da sO céc nghién
ctru hién nay st dung sé liéu mua binh quin
nhiéu nim trong qua trinh danh gia. Didu nay
chwa phan anh dtng thyc té anh hudng cua yéu
t6 mua dén kha ning xay ra sat 16. Ngoai ra,
mot s6 yéu td anh huong dén sat 16 dat 1a cac
gi4 tri thay doi theo thoi gian va chiu anh
hudng boi tinh trang bién doi khi hau nhu:
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lwong mua, tham phu, st dung dét va cac yéu
tb lién quan dén hoat dong cua con ngudi. Do
do, viéc st dung mot bd dir li¢u khong dugc
cap nhat va danh gia day du s& anh huong dén
két qua ctia mo hinh danh gia.

Phan 16n cac nghién ciru gan ddy tap trung danh
gia nguy co sat 16 dat & cip do khong gian. Loai
ban dd nay chi cung cip thong tin vé “noi” c6
c6 kha nang sat 16, khong thé hién thong tin “khi
nd0” va “tin suat” ma sat 16 co thé xay ra [24].
O nudc ta hién nay, chi c6 vai nghién clru ctru
danh gia & cap d6 khong gian - thoi gian thong
qua tinh toan gia tri ngudng mua [18], [25]. Day
cling nay thuc trang chung cua linh vuc nghién
ctru ndy trén thé gidi boi vi kho c6 thé tim thiy
khu vyuc c6 day du sb lidu thuc do vé vi tri thoi
sat 1o dt va mua gay sat.

Phan 16n cac nghién ciru sir dung phuong phap
thong ké dé 1ap ban d6 nguy co sat 16 dat. Day
duogc xem 1a xu hudng hién nay vi phuong phap
nay dac biét phu hop cho cac khu vuc nghién
ciru rong lon [13]. Tuy nhién, phuong phap
théng ké cling thé hién nhiéu mat han ché, dic
biét 14 khi bo dit liéu thong ké thiéu do tin cay.
C6 réat nhiéu mé hinh duoc st dung dé danh gia
nguy co sat 16 dét tir don gian dén phuc tap.
Hién nay, da s6 cac nghién ctru ¢ tmg dung k¥
thudt cao nhu hoc may, hoc sau hay phuong
phép md hinh két hop tap trung & khu vic mién
niii phia Bic. Mot sb nghién ctru d trién khai &
khu virc mién Trung - Ty Nguyén véi cip do
danh gia va phuong phap nghién ciru don gian
hon nhu: phuong phéap phat hién hay théng ké 2
bién sb.

Phan 16n cic nghién ctru hién nay dang chi
trong qua nhiéu vao viéc cai tién mo hinh tinh
dé tang do chinh xac trong khi yéu td dau vao
lai chua dugc quan tdm dang muc. Pa s6 cac
nghién ctru thuc hién so sdnh cdc m6 hinh cho
cung mot khu vuc nghién ctru dé tim ra mé hinh
phi hop nhit. Cac nghién ctru nay ciing da chi
ra rang, khong c6 mo hinh danh gia nguy co sat
16 ndo 1 tdt nhét cho tit ca cac khu vuec.
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4. DE XUAT GIAI PHAP

Viéc mo rong pham vi ma mic d¢ nghién ctru
vé danh gid nguy co sat 16 dat 13 hét stc can
thiét, ddc biét 1a cac khu vuc thuong xuyén xay
ra sat 10. Diéu nay doi hoi can phai c¢6 su dau tu
c6 ké hoach, tién dén xdy dung bd co s6 dir liéu
danh gid nguy co sat 10 trén pham vi ca nude.
Ngoai ra, cac vung c6 nguy co sat 16 cao ciing
can dugc dau tu nghién ctu sau, tang muc do
va cép do trong danh gia sat 10 dat.

Thiéu dit liéu 1a thuc trang chung cua cac khu
vuc mién niii & nude ta hién nay. Ngay nay véi
su phat trién ciia cong nghé vién tham, nhiéu k¥
thuat xtr ly anh vé tinh ra doi cho phép khoi
phuc dir li¢u diém sat 16 voi do tin cay cao. Bén
canh do, cong tac ghi nhan va khao sat kip thoi
cac diém sat 16 cling can duoc thuc hién va cap
nhat lién tuc. Viéc nghién ctru cac phuong phap
dé tang do phan giai ciia ban d6 DEM ciing hét
strc can thiét. Ddi véi cac ving nguy co sat 10
cao, co thé ap dung cac bién phap khao sat chi
tiét hodc su dung cong ngh¢ khao sat hién dai
nhu cong nghé Lidar dé tang d6 phéan giai cho
ban d6 dia hinh.

Céc nghién ctru sap dén can danh gia sat 1o dat
& cap d6 cao hon nhu: cip do khong gian — thoi
gian, cép d6 rui ro. O nuée ta, da sd cac vu sat
1¢ déu c6 lién quan dén yéu tb mua. Do d6, c6
thé danh gia yéu tb thoi gian thong qua gi tri
ngudng mua. Dé lam dugc didu niy, can phai
c6 day du s6 liéu chinh xac vé thoi gian va vi tri
xay ra sat 10 ciing nhu sd liéu mua quan tric
cung thoi diém dé xac dinh gia tri thoi doan va
ngudng mua gdy sat. Vi vdy, cac nghién clru
can phai c6 giai phap dé cai tién co so dir liéu
mua, day la co so dé xac dinh thoi doan va
ngudng mua gy sat. Mot so giai phap co thé
thyc hién nhu: ting mat d¢ cac tram do mua ¢
nhiing khu vuc c6 nguy co sat 1& cao, st dung
cac phuong phap phan tich mua hién dai nhu ky
thuat phan tich mua ving dé cai thi€n d¢ tin cay
trong danh gia nguy co sat 16.

Dé phat huy hiéu qua cia mé hinh thong ké
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trong danh gia nguy co sat 16, cac nghién ctu
can phai dau tu xay dung bd s6 liéu dau vao dﬁy
da va dang tin cay. Phai thuong xuyén cép nhat
co s¢ dir licu trong qua trinh danh gia, dac biét
1d cac yéu td c6 su bién ddi theo thoi gian.
Ngoai ra, ciing can c6 su két hop giira phuong
phap théng ké va phuong phap vat Iy dé co su
kiém ching ¢ nhitng khu vue ¢6 nguy co sat 16
cao.

Bén canh vi¢c mo rdng khu vuc nghién ctru va
cai tién co sd dir liéu, viée phat trién va lia chon
cac moO hinh tinh phu hop cho ting khu vuc
cling can duoc chu trong. Cac nghién ciru hién
nay dang theo xu huéng tng dung cong nghé
Al (Artificial Intelligence) nhu: hoc may, hoc
sdu va phuong phap két hop dé ting do chinh
xac. Ngoai ra, viéc lya chon mo hinh tinh ciing
can phai xét dén kha ning dap mg cua bd co so
dir liéu hién co.

5. KET LUAN

Bai bao nay da tong hop két qua cia 41 cong
trinh d3 cong bd vé danh gia nguy co sat &
dét tai Viét Nam giai doan tir ndm 2010 dén
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