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UNG DUNG GIS VA VIEN THAM CANH BAO LG DAT, NGAP LUT,
C!-IAY RL‘[NG TAI XA THUONG TRACH, HUYEN BO TRACH,
TINH QUANG BINH

TRAN XUAN MUT}, VO VAN TRI', PHAM HONG THAI", LE THI PHUONG LAN"
PHAN THANH QUYET?, CAO THI THANH THUY?

"' Vuon quoc gia Phong Nha - Ké Bang

? Trudng Dai hoc Qudng Binh

Tom tdt:

Xa Thugng Trach, huyén Bo Trach, tinh Qudng Binh c6 dia hinh déc, chia cat béi hé théng séng ngoi, 16p thuc
vdt bé mdt ngay cang gidm, quy hoach co sé ha tang ngay cang tang, cdc viing sdn xudt néng nghiép, khu din
cu lai chi yéu la nii ddt, dan dén cé nguy co cao vé tai bién thién nhién khi chiu dnh huéng cia mua, bao, han
hdn. Nghién citu cdc tai bién sat 16, ngdp lut, chdy riing 6 khu vuc nay nham dua ra nhiing cdnh bdo dé€ gidm
thiéu tdc dong tiéu cuc 1én hé sinh thdi va cong dong nguvi din & diy. Trong nghién ciiu nay, cdc dii liéu ddu vao
gom: Anh vién thdm; bdn 36 dia chdt va cdc thong tin vé vét lii; viing ngdp, diém sat 16, viing chdy ghi nhén tik
cdc diéu tra thuc dia dugc sit dung d€ phan tich. Dya vao ddc diém ciia méi viing sé xdc dinh trong sé khdc nhau,
tir do néi suy 5 cdp dé canh bdo.

Tii khéa: Tai bién, sat 16 dat, ngdp lut, chdy rung, Thuong Trach.

Ngay nhan bai: 18/5/2023; Ngay svia chita: 21/6/2023; Ngay duyét ddang: 18/7/2023.

Applicationgisandremotestowarninglandslide, flood, forestfires
in Thuong Trach commune, Bo Trach district, Quang Binh province

Abstract:

Thuong Trach commune, Bo Trach district, Quang Binh province has a steep terrain, divided by a system of
rivers, the surface vegetation layer is decreasing, infrastructure planning is increasing, agricultural production
areas, Residential areas are mainly mountainous areas, leading to a high risk of natural disasters when affected
by rain, storm, and drought. Research on landslides, floods, and forest fires in this area to give warnings to
minimize negative impacts on the ecosystem and local communities. In this study, the input data including:
Remote sensing image data, geological map and information on flood spots, flooded areas, landslide points,
fire zones recorded from field investigations are used. for analysis. Based on the characteristics of each zone,
different weights will be determined, thereby interpolating 5 warning levels.

Keywords: Disasters, landslides, floods, forest fires, Thuong Trach.
JEL Classifications: O13, Q54, Q56, Q57, Y10.

1. PAT VAN PE

Viung Phong Nha - Ké Bang nam & mién Trung Viét
Nam, noi hting chiu nhiéu thién tai nhu bao, 1, han han
do tac dong cua thoi tiét cuc doan va bién déi khi hau.
Khu vuc nay dia hinh déc, chia cit manh, lai nam trong
vung khi hau nhiét d6i 4m, mua nhiéu, lugng mua 16n,
binh quan tti 2.000 - 2.500 mm, ¢6 nai 1én tGi 3.000 mm,
phan bo khong déu trong nam. Mua kho tuy lugng mua
thip nhung s6 ngay mua binh quén thing t6i thiéu la
10 ngay do c6 nhiéu dgt mua tiéu man. Phong Nha - Ké
Bang con nam trong luu vic ctia cac dong song Chay,
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song Trodc, song Son... déu 1a thugng nguodn clia song
Gianh [5].

Xa Thugng Trach, ving dém Vuon Qudc gia (VQG)
Phong Nha - Ké Bang, c6 dién tich 74.151,83 ha. Tu
phia Nam dén Doéng chu yéu la nui dat, xen véi nui da
voi; phia Bic dén Tay chu yéu l1a nui da voi. Theo hién
trang stt dung dat, phan 16n dién tich trong ranh giéi dia
chinh ctia xa Thugng Trach la riing ddc dung (do VQG
Phong Nha - Ké Bang quan ly), phan ngoai ranh giéi
VQG la dit rling san xudt, rting phong hd, nuong ray,
dat giao thong, co s6 ha tang, dat 6. Hé thong thuy van



khu vuc nay khd phtic tap, chtia nhiéu song ngadm véi
chtic nang diéu hoa, cung cép nudc duy tri su 6n dinh
cta hé sinh thai cing nhu gia tri da dang sinh hoc cta
VQG Phong Nha - Ké Bang (Hinh 1).

Trong nhiing ndm qua, thoi tiét cuc doan da gy
hau qua nghiém trong, 1a lut, trugt 16, chdy rling xay
ra thuong xuyén, anh hudng truc ti€p dén hoat dong
san xudt va doi song ctia ngudi dan. Do vay, dé tng
pho véi tai bién thién nhién, nghién ctiu vé hién trang
thuc té trén cac cong cu cong nghé 1a sy lua chon tot
nhit. Chu Vin Ngoi, Nguyén Thi Thu Ha, 2002 thuc
hién Nghién ctiu “Panh gid nguy co tai bién trugt 16
doc tuyén duong 4D trén co s& nghién ctiu méi quan
hé gitia cdu tric dia chat va dia hinh’, két qua thé hién
r6 nguyén nhan gay ra sat 16 dat, dong thaoi phan tich
mdi quan hé gitia cdu truc dia chét va dic diém dia hinh
tac dong dén qua trinh sat 16 dat [2]. Nhom tac gia Lai
Tuén Anh va nnk nam 2005 cting nghién ctiu cac yéu to
tac dong dén sat 16 dat, da st dung cong nghé vién tham
va GIS d€ phan tich cac yéu t6 tac dong dén sat 16 dat, ti
dé thanh lap ban do chuyén dé khu vuc sat 16 dat nguy
hiém & khu vuc huyén Xin Mén, tinh Ha Giang. Trong
do, moi quan hé dinh lugng gitia sat 16 dat va cac yéu to
anh hudng dén sat 16 dit da dugc thanh l4p bing hé s6
chac chan CF (Certainty Factor). Céc yéu t6 anh hudng
dugc cac tac gia dé cap dén nhu do doc, do cao, l6p dat
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Hinh 1. Bdn do khu viic nghién ciiu

NGareN cuu

mat, dia chat, kha nang thoat nudc... va phén tich bang
cong nghé vién tham, GIS [4]. Céc nghién ctu vé chi
s6 kho han, nguy co chdy cua D6 Thi Phuong Thao va
nnk, 2020 “Thanh l4p ban d6 kho han téng hop tinh
Ninh Thuin bing phuong phép chiét xuit, tong hop
thong tin dia khong gian tu di liéu Landsat 8 OLI-TIR’,
két qua da thanh lap dugc ban d6 kho han tong hop két
hop ctia ca di liéu khach quan cling nhu chu quan (y
kién danh gia tu chuyén gia) [3]. Nghién ctiu ctia Bui
Thanh Hung, Nguyén Thanh Thuay Van, 2019 “Nghién
ctiu stt dung QGIS va phén tich thu bac (AHP) dé phan
cdp nguy co chay riing tai huyén Muong Cha, tinh Dién
Bién’, két qua da xay dung dugc 9 16p ban do tuong ting
v6i 9 nhén t6 ¢6 thé anh hudng t6i nguy co chay riing:
Do doc, huéng phoi, do cao, khoang cach dén song
sudi, duong giao thong, khu dan cu, nuong ray, loai
trang thai riing va loai dat. Sau d6 cac 16p dugc phan
loai theo 5 cdp chay rting tii 1 - 5. Trong do, 1 la khu vuc
c6 nguy co thap va 5 la khu vuc c¢6 nguy co chay rting
cao nhat. Phuong phap phén tich tht bac AHP dugc
sti dung d€ tim, xép hang dugc trong s6 cho 9 nhan t6
anh hudng [1]. Nghién ctiu ngép lut dién hinh cua tac
gid Tran Thi An va nnk, 2022 “Pdnh gi4 tinh dé bi t6n
thuong do la lut & quy moé dia phuong bang ky thuét
vién tham va GIS: Nghién ctiu dién hinh tai Thanh pho
ba Néng, Viét Nam’, tip trung vao viéc tao ra mot bo
tiéu chi xem xét 3 khia canh ctia tinh dé bj tén thuong
do I lut: Mtic d6 anh hudng, do nhay cam va kha nang
thich ting (AC) theo cach tiép can dua trén chi s6, ban
dé tinh dé bi ton thuong do la lut & quy mé dia phuong
dugc xac dinh dua trén sy tich hgp cac yéu t6 dong gop
ctia no.

Trén co s& khao sat thuc dia va cac nghién ctiu trude
day, cung v6i di liéu vé tinh, ban d6 dia chat ing dung
cong cu GIS dé€ ndi suy, xay dung cac ban d6 canh bao
doi voi sat 16 dat, ngap lut, chay riing & khu vuc xa
Thugng Trach. Két qua nghién ctiu la tai liéu phuc vu
cho cong tac quy hoach, b6 tri cong trinh, phuc vu quan
ly, hoach dinh chinh sach va danh gia, du bao tac dong
dén tai nguyén cting nhu cac gid tri ngoai hang ctia Di
san thién nhién thé giéi VQG Phong Nha - Ké Bang.

2. DU LIEU VA PHUGNG PHAP

2.1. Dt liéu

- Dii liéu 4nh vién thdm: Anh Sentinel 2A chup ndm
2020; anh Landsat 8 chup nam 2016; anh Spot 5 chup
nam 2010; anh DEM (mo6 hinh s6 d0 cao); anh trich
xudt trén google earth (Bang 1).

- Ban do: bia chét, do doc, mat do song sudi, thiy
van, loai dat, hién trang rting, lugng mua.

- S0 liéu thuc dia ndm 2022, 2023, gom thong tin
vé 16p phu, cac diém sat 16, diém ngap, vét la, diém
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Két qua diu ra
Hinh 2. Quy trinh thanh lgp bdn do du bdo
Béang 1. Thong s4 anh vién tham
TT Sensor Ngay chup Ghi cha
1 Aster GDEM 17/10/2011 Sti dung du bao sat 1,
2 Aster GDEM 17/10/2011 ngdp lut, chdy ritng
3 Landsat 8 7/4/2016
4 SPOT 5 5/14/2010
5 SPOT 5 3/12/2010 Khoang viing sat 16
6 SPOT 5 3/3/2010
7 SPOT 5 3/23/2010
8 Sentinel 2A 05/05/2020 Khoang ving ngap lut
9 Sentinel 2A 22/10/2020

Bang 2. Vi du vé ma tran so sanh cap cta 3 yéu to i, jvak

Yéutdi Yéutdj Yéuts k
Yéutdi 1 aij aik
Yéu té 1/aij 1 ajk
Yéuté k 1/aik 1/ajk 1
Bang 3. Thang danh gia mic d) so sainh
Miic do Dinh nghia Giai thich

Quan trong bang nhau (equal).

Hai yéu t6 ¢6 miic d6 quan trong nhu nhau.

3 Su quan trong yéu gitta mot yéu té nay | Kinh nghiém va nhén dinh hoi nghiéng vé
trén yéu t6 kia (moderate). yéu t6 nay hon yéu t6 kia.

5 Quan trong nhiéu gita yéu té nay va | Kinh nghiém va nh4n dinh nghiéng manh vé

yéu to kia (strong). cai nay hon cai kia.
7 Su quan trong bi€u 16 rit manh gitia Mot yéu t6 dugc vu tién rat nhiéu hon céi
yéu t6 nay hon yéu t6 kia (very strong). kia va dugc biéu 10 trong thuc hanh

9 Su quan trong tuyét ddi gitia yéu t8 nay | Su quan trong hon hdn ctia mot yéu t6 & trén

hon yéu t6 kia (extreme). mtic c6 thé.
2,4,6,8 | Miic trung gian gitia cac mtic néu trén. | Cén su thoa hiép gitia hai mic d6 nhan dinh.
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nguy co chdy va mo ta hién trang cta
cac diém diéu tra cap nhat trong Argis
online, Survey 123 (Bang 1).

2.2. Phuong phap

2.2.1. Quy trinh thuc hién

Thé hién nhu Hinh 2.

2.2.2. Phuong phdp thanh lap bdn do
du bdo sat 16, ngap lut va chdy riing

a) Phuong phdp thanh ldp ban do

du bdo sat I6:

- Trén cdc tham s6 dia hinh (d6
déc), dia chat, dat, lugng mua, mat do
song sudi, tham phu, hién trang sat 16
va cac diém diéu tra sat 16... Mdi 16p
di liéu dugc gan mot trong s6 tuong
ung v6i tam quan trong cua chung
trong qua trinh sat 1¢ dat.

- Chong x€p ban do: Ban do du bao
trugt 16 dugc bién tap theo cong thiic
1[9,10,11]:

LSI = £ Wj*Xij

Trong do:

LSI (Landslide Susceptibility Index):
Chi s6 nhay cam trugt 16 dat.

(1)

Wij: Trong s6 ctia nhén t6 thi j.

Xij: Pi€ém s6 cta 16p thi i trong
nhan t6 gay truot j.

Xac dinh diém s6 cta cac 16p trong
nhan t6 gay trugt 16 Xij theo cong thtc
[9]:

Xij = $*100/S

Trong do:

S;: Dién tich xdy ra tai bién.

S: Dién tich ty nhién.

Xac dinh trong s6 ctia cac yéu to tac
dong dén truot 16 Wij:

Phuong phap phéan tich thd bac
(Analytical Hierarchy Process - AHP,
con goi la phuong phap mo hinh trong
s0) 1a mot phuong phap ban dinh lugng
[7,8,11] (Bang 2).

Day la ma tran nghich déo véi su so
sanh cdp: Néu i so sanh v6i j c6 mot gia
tri aij thi khi j so sanh véi i sé c6 gid
tri nghich dao 1a 1/aij. D€ dién vao ma
tran, dung thang danh gia tii 1 - 9 nhu
sau [7, 8, 11]: (Bang 3).



Tién hanh diéu tra 4 chuyén gia
bang phiéu cau hoi, ndi dung trong
phiéu cau hoi xoay quanh 2 van dé:

- Xép hang mtic do uu tién ctia cac
yéu to.

- Panh gia va cho diém d6i véi
tiing cdp yéu t6 theo thang danh gid
ctia Satty (Bang 4).

Tong hop két qua phong van va
tinh toan muc d¢ uu tién ctia tling cap
yéu t6 bang phuong phap trung binh
cong. Két qua thé hién tai Bang 4.

Dua trén nguyén tic AHP, tha tu
uu tién ctia cac yéu td sé dugc so sanh
tiing déi mot. Két qua so sanh thé
hién & Bang 3. Trong s cua cac yéu
t6 dugc xdc dinh bing gia tri trung
binh (Bang 5).

Viéc tinh toan trong s6 dugc thuc
hién khi chia tling gia tri trong moi
cOt cua ma tran cho téng s6 gid tri
trong cot do, diéu nay sé cho mot ma
tran méi (Bang 5) véi cc gid tri ndm
trong khoang tti 0 - 1. Gia tri trung
binh trén moéi dong cua ma trin
tuong Ung voi trong s6 cua chi tiéu
ndm trén dong d6 (Bang 6).

b) Phuong phdp thanh ldp bdn do
du bdo ngap lut:

- Noi suy mtc ngap bang anh
DEM: Trong anh DEM chtda dung
cac gid tri do cao tuong ung trong
moi pixcel.

Cong thtic phan 16p do ngap theo
mod hinh d6 cao s6 DEM

Y=3%L.i (2

Trong do:

Y: Gia tri ctia 16p do ngap tai mtc
ngap i.

i: Gia tri cta pixcel trong phan
16p

n: Tong s6 cac pixcel c6 cung gia
trii.

k: Gid tri cia mot pixcel dugc
phan 16p

- Noi suy mtic ngap tu so liéu vét
la dgt diéu tra st dung cong cu IDW
trén phan mém ArcGIS.

Bang 4. Bang tdng hgp miic d) uu tién cac yéu té

NGHIEN CUU

Phiéu phong vin chuyén gia Tong
Ma Yéu t6 so sanh tiing doi 1) 2) (3) (4) hgp
1 Do ddc va dia chét 3 5 3 5 4
2 Do dbc va dat dai 7 5 7 5 6
3 b déc va lugng mua 3 5 5 3 4
4 Do doc va mét do song sudi 7 5 9 7 7
5 Do déc va l6p phu thuc vat 5 7 9 7 7
6 Dia chit va dét dai -3 -5 -7 -5 -5
7 Dia chat va lugng mua -5 -3 -5 -7 -5
8 bia chat va mat do song sudi -5 -3 -5 -3 -4
9 Dia chit va 16p phu thuc vat -3 5 -3 -4
10 | bat dai va lugng mua -3 -3 -3 -2
11 bit dai va méat do song sudi -3 -3 -3 -2
12 | Dit dai va 16p phu thuc véat 3 5 3 3
13 | Lugng mua va mat d¢ song sudi 5 7 3 5 5
14 | Luong mua va l6p phu thuc vat 3 5 5 3 4
15 | Mat d6 song sudi va 16p phut thyc vat 5 5 3 3 4
Bang 5. Ma trin xac dinh trong sd cac yéu t6
Chi tiéu (A) (B) ©) (D) (E) (F)
Do déc (A) 1 4 6 4 7 7
Dia chit (B) 1/4 1 1/5 1/5 1/4 1/4
bit dai (C) 1/6 5 1 1/2 1/2 3
Lugng mua (D) 1/4 5 2 1 5 4
Mat d¢ song sudi (E) 1/7 4 2 1/5 1 4
Lép phi thuc vat (F) 17 4 1/3 1/4 1/4 1
Bang 6. Tinh toan trong s6 cho cac yéu t6 gay ra trugt 16 dat
Chi tiéu (A) (B) (C) (D) (E) (F) Trong s
Do déc (A) 0,51 017 | o052 | 065 0,5 0,36 0,451
Dia chit (B) 0,13 0,04 0,02 0,03 0,02 0,01 0,041
bit dai (C) 0,09 0,22 0,09 0,08 0,04 0,16 0,113
Lugng mua (D) 0,13 0,22 0,17 0,16 0,36 0,21 0,208
Mat dé song susi (E) | 007 | 017 | 017 | 0,03 0,07 0,21 0,120
Lép phu thyc vat (F) 0,07 0,17 0,03 0,04 0,02 0,05 0,063

- St dung phan mém ArcGIS khoanh vé, phén loai cdc viing ngap

dya trén anh Sentinel va SPOT.

- Xéac dinh khoang cach dén séng sudi; st dung céng cu buffer trong

phan mém ArcGIS tién hanh phan loai khoang cach dén song sudi.
Phan loai mtic d¢ theo khoang cach gan song sudi c6 mtc do cao va
ngugc lai.

- Sti dung anh v¢ tinh Sentinel-2A d€ tinh toan chi s6 nudc khac biét

chuin héa hiéu chinh (MNDWI).

- Chong gop ban do: Ban d6 phan viung du bao nguy co ngap lut

tong hgp dugc chong gop co trong s6 dua trén cac ban do chi s6 thanh
phén theo phuong phép trung binh trong s6 theo cong thtic tong quat
nhu sau [13]:
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H Moi truong

P=YWi*Xi (3)

Trong do:

P: Chi s6 nguy co chay.

W, Trong s6 ctia cac ban d6 chi s6 thanh phan i.

X.: Di€ém muc do nguy co chdy cic ban do chi s6
thanh phéni.

Tam quan trong cuia ciac ban do6 chi s6 thanh
phén dugc quyét dinh biang cach xac dinh trong s6
cac yéu t6 anh huéng. Nhém nghién ctiu st dung ky
thuat phan tich thi bac AHP (Analytic Hierarchy
Process) dé€ xac dinh trong so6.

¢) Thanh ldp ban do dy bdo chdy:

* Chiét xudt thong tin nhiét do

- Chuyén doi gid tri s6 (DN) sang gid tri biic xa phd
(L)

Dii liéu anh vé tinh Landsat 8 dugc thu nhan duéi
dang anh s6, do do6 cin phai chuyén déi gia tri cta da
liéu anh s6 nay sang gia tri btic xa phé la gia tri phan
anh nédng lugng phat ra ti moéi vat thé dugc thu nhan
trén kénh nhiét. Viéc chuyén ddi nay dugc thuc hién
theo biéu thtic sau [12]:

IA=M*Q, +A, 4)

Trong do:

LA: Gia tri buc xa phé.

M,: Hé s6 doi véi tling kénh dnh cu thé (gia tri
RADIANCE_MULT_BAND_10 trong di liéu anh
LANDSAT 8).

A,: Hé s6 d6i véi tling kénh anh cu thé (gia tri
RADIANCE_ADD_BAND_10 trong di liéu anh
LANDSAT 8).

Q_,: Gid tri s6 ctia kénh anh.

- Hiéu chinh phdn xa khi quyén

Tuong tu nhu chuyén déi sang buic xa phd, cac gia
tri s6 nguyén 16-bit trong kénh anh cling c6 thé dugc
chuyén d6i thanh phan xa khi quyén (TOA). Phuong
trinh sau day dugc st dung dé€ chuyén d6i cac gid tri cap
do sang (DN) sang phén xa TOA:

PN =M *Q

Trong do.

©)

cal

p\’: Phan xa quang phd ctia TOA, ma khong hiéu
chinh géc mat trai (don 18).

M: Hé s6 d6i v6i ting kénh dnh cu thé
(REFLECTANCE MULT_BAND_4va
REFLECTANCE_MULT_BAND_5 trong di heu anh
LANDSAT 8).

A: Hé s6 d6i v6i ting kénh énh cu
the(REFLECTANCE ADD_BAND_4va
REFLECTANCE_ADD_BAND_5 trong di liéu anh
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LANDSAT 8).

Q_,: Gid tri s6 ctia kénh anh.

Gia tri p\’ khong dung phan xa khi quyén TOA, bdi
vi n6 khong c6 su diéu chinh goéc d6 mit troi cho tling
pixel. Hé s6 diéu chinh nay dugc bo ra khoi thang do
cua anh theo yéu cdu cta nguoi st dung; mot s6 ngusi
dung c6 thé hai long v6i goc do dd cao madt troi trung
tam trong metadata, con trong nghién ctiu ctia ching
toi mudn tinh todn goc do mat troi trén mobi pixel trén
toan b canh. Mot khi stt dung goc chiéu mit troi dé
hiéu chinh, su chuyén d6i thanh phan xa TOA chinh

xac nhu sau:
A7
pA= —2 (6)

sin(Bse)

Trong do:

pA : Gid tri phan xa & tang khi quyén (TOA) dugc
hiéu chinh gdc chiéu mat troi.

pX\’: Gia tri phan xa & tang khi quyén (TOA) chua
chinh stia goc.

OsE: GOc chiéu mit troi (SUN_ELEVATION).

- Tinh gia tri nhié¢t do d¢ sdng (brightness
temperature)

Anh kénh 10 ctia Landsat 8 c6 thé dugc chuyén dsi
tu gid tri buc xa phd sang bién vat ly htiu ich hon. Day
1a nhiét do hiéu qua trén vé tinh (nhiét d vat thé den)
ctia hé thong dugc nhin tu Trai dat - Khi quyén dudi gia
thiét su phét xa bang 1. Cong thiic chuyén d6i tinh theo
cong thtic Planck [16]:

B ln(E+1) )
Trong do:
T,: Nhiét d6 d¢ sdng (don vi Kelvin).

K1: 774,89 W/m?sr.um (hing s6 ddi v6i anh hong
ngoai nhi¢t LANDSAT 8).

K2: 1.321,08 K (hdng s6 d6i v6i anh hong ngoai
nhiét LANDSAT 8).

L,: Gia tri buc xa phé.

- Tinh nhi¢t do bé mat dat LST (Land Suface
Temperature)

Nhiét do co lién quan mat thiét dén do phat xa ctia
bé mit (¢). PO phat xa dugc hiéu 1a ti s6 ning lugng
phét xa tii bé mat tu nhién, nang lugng phat xa tu vét
den & cung budc séng va nhiét d6. Phuong phap hiéu
chinh nhiét d6 dua vao do phat xa bé mat dugc thuc
hién nhu sau [12]:

Te
LST =
" ATE

5 )xlns ®)

Trong do:
T,: Nhiét do d¢ sdng (brightness temperature).
A: Gia tri budc séng trung tam.



h+«c
P=7 (véi:o (héng s6 Stefan - Boltzmann) = 1.38%10-
#J/K; h (hang s6 Plank) = 6.626*10** Js; ¢ (van t6c anh
sang) = 2.998%10° m/s).

£ : Do phan xa bé mat (surface emissivity).

Dé tinh do phat xa ctia bé mat (X) trong bai bao su
dung chi s6 thuc vat chudn héa NDVI (Normalized
difference vegetation index). Chi s6 thuc vat NDVI 1a
ti s6 gitia hiéu s6 gia tri phan xa phé & kénh can héng
ngoai va kénh do trén tdng ctia chung [16].

NDVI = PANIR — PARED (9)

Trong do: PANIR+ PARED

NDVI: Chi s6 thuc vat hiéu chinh gia tri phan xa
quang phd TOA.

pANIR: Gia tri kénh can hong ngoai hiéu chinh
phan xa quang phd TOA.

PARED: Gia tri kénh do hiéu chinh phan xa quang
phd TOA.

Trong trudng hgp anh LANDSAT 8, kénh can hong
ngoai tuong tng la kénh 5 va kénh dé tuong tng la
kénh 4. Chi s6 NDVI nhén gia tri trong khoang -1 dén
1, trong d6 thuc vat c6 gia tri nam trong khoang 0,2 -
1,0. Truong hgp NDVI > 0,5, khu vuc dugc xem la pha
kin bdi thuc vat (song dién tii khong t6i dugc 16p dat).
bai véi dat trong khong co thuc vat bao phu, NDVI <
0,2. Béi v6i nude va dit dm, NDVI nhan gia tri am.

Dua trén chi s6 thuc vat NDVI, d¢ phét xa bé mét co
thé dugc tinh bang phuong phap do Valor E., Caselles
V. (1996). Phuong phap nay dua trén chi s6 NDVI ap
dung tai cic khu vuc khong dong nhét véi nhiéu kiéu
bé mit thay d6i. Trong phuong phdp nay, dd phat xa
ctia mot pixel dugc tinh bang téng do phat xa ctia cac
thanh phén chta trong do [14]:

e=¢epxPy+&(1-Py) (10)

Trong do:

€ : Do phat xa bé mit.
€y : Tan xa bé mat thuc vat.
€ : Tan xa bé mat dat trong.

P : Hop phan thyc vat (ti 1¢ thuc vt trong mot pixel.
P c6 gia tri bang 0 déi véi dat trong va bang 1 do6i véi
khu vic dugc phu kin bai thuc vat. P dugc tinh theo
cong thtc [14]:

P = [ NDVimax-NovImin ]* (11)

- Chuyén nhiét do Kelvin vé don vi Celcius (°C)

Gi4 tri nhiét d6 tinh theo °C:

T (°C) = T, (K) - 273.16 (12)

Chuyén gia tri nhiét vé dang s6 nguyén:

Fix(T) =T (°C) (13)

NDVI — NDVImin

NGHIEN CUU

- Xdc dinh chi s6 tinh trang nhiét do TCI (Temperature
Condition Index)

TCI la chi s6 dugc stt dung dé€ xac dinh cac tinh
huong han han lién quan dén nhiét do. Chi s6 nay
gid dinh rang trong thdi gian han han, d6 4m cua
dat giam dang ké va giy anh hudng dén thuc vat.
Khinhiét d¢ cao hoac han han tang, thuc vat sé cé xu
huéng suy giam trong thoi ky sinh truéng. Khi nhiét
do thap hoac kha nang han han thap, da phan sé
thuén 1gi cho tham thuc vat trong qua trinh phat
trién (Eskinder va nnk., 2018). TCI dugc xic dinh

theo cong thiic:
TCI = 100 « —max = LT (14)
= *
, LSTmax — LST min
Trong doé:

LST ., LST  :Gid tri nhiét do bé mit 16n nhat va
nho nhit.

- Phéan 16p nhiét d6 c6 nguy co chay tu thap dén cao
(1-5). Trong do, cac ving nhiét do cao c6 nguy co cao,
vung nhiét do thap cé nguy co thap.

- Xac dinh khoang cach dén duong va khu dan cu;
st dung cong cu buffer trong phan mém ArcGIS tién
hanh phén loai khoang cach dén dudng giao thong va
khu vyc dan cu. Phéan loai mtc do theo khoang cach
gan duong giao thong, gan khu dén cu c6 mtc do cao
va nguac lai.

- Phan 16p d6 cao du trén mo hinh s6 do cao (DEM)
theo 5 cap do dua trén cong cu Recassify trong phan
mém ArcGIS.

- Chong gop ban do: Ban do6 phan vung du bao
nguy co chdy tong hgp dugc chéng gbp c6 trong s6
dua trén cac ban do6 chi s6 thanh phan theo phuong
phép trung binh trong s6 theo cong thiic tdng quat:

F=YWi*Xi (15)

Trong do:

F: Chi s6 nguy co chay.

W.: Trong s6 ctia cac ban d6 chi s6 thanh phan i.

X;: Diém muc dé nguy co chdy cac ban d6 chi s6
thanh phani.

Tam quan trong cuia cac ban do6 chi s6 thanh
phéan dugc quyét dinh bing cach xdc dinh trong s6
cac yéu t6 anh huéng. Nhom nghién ctiu st dung ky
thuat phan tich tht bac AHP (Analytic Hierarchy
Process) dé€ xac dinh trong so.

3. KET QUA VA THAO LUAN

3.1. Hién trang trugt 16 dat, ngdp lut va chdy riing
tai xa Thuong Trach

Theo két qua nghién ctiu ctia Nguyén Duc Ly nam
2016, hién tugng trugt16 xay ra tai 5 dia diém trén tuyén
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Hinh 3. Bdn do hién tra

¢ sat 16 xa Thuong Trach

BAN DO HIEN TRANG NGAP LUT XA THUONG TRACH

pham vi cia VQG Phong Nha - Ké Bang va phat sinh tti cac
mai doc do cao, dao dong tii 57 - 287 m [6]. Theo két qua
diéu tra, khdo sat trong khuon khé Dé€ tai “Nghién ctiu tac
dong thién tai va con ngudi anh hudng lén tai nguyén Di
san VQG Phong Nha - Ké Bang lam co s dé€ xudt giai phap
bao ton va phat trién: Trudng hgp tai xa Thugng Trach,
huyén B0 Trach, tinh Quang Binh” ghi nhén 64 diém sat 16
véi dién tich hon 14.000 m? (Hinh 3).

Cing theo qua diéu tra, khao sat sau mua la thang
10/2020, mua lén gay tinh trang ngép lut xa Thuong Trach
dién tich 300 ha. Theo két qua diéu tra thiy vén, vét 1 ndm

Wz ":"::,c 2022 va 2023, khu vuc xa Thugng Trach da diéu tra dugc 30
| B = diém, muc ngap dao déng 3 - 8 m (Hinh 4).
s b Theo két qua diéu tra nam 2022 va 2023, khu vuc xa

Thugng Trach ghi nhén c¢6 5 diém chdy rling. Ngoai ra,
theo di liéu thu thép cé 10 diém c6 nguy co xdy ra chay
trén dia ban xa Thugng Trach, phan b6 cht yéu & gan khu
vuc dan cu, vung canh tac nuong ray va gan dudng giao
thong (Hinh 5).

, . . . , .
3.2. Bdn do cdc nhdn to tdc dong dén sat 16 dit,
ngdp lut, chdy riing
2 ‘¢ N 2 N XN o e
Bang 7. Phan cap trong sd cac ban do nhan to sat 16 dat
TT | Phan | Dia chét bit dai Lép pha Mua Do Mat do
cap (mm/ doc song sudi
nam) (d9) (km/km?)
I chagiar - 1 | Cipl CPbs; Nui da Riing TXND 2.000 [ 0-10 0,5-1
wiTPk i C-Pbs trén nai da voi
WA, & do cao trén
©6n Bién phong
e Bk 700m
=7 s
[ Rmomasion 2 | Cdp2 | Cilk, | Pdtmunvang | Ring TXND [ 2100 [ 10-20| 1-1,5
b A el D2g mb, do trén dé trén nui dét
By 20 b by Dsfm cd, Miécma axit; & do cao trén
PB4 : D3fr dt, bit vang do 700m; Cay bui,
T i aibi raivét 0/t rige 03S1ld1, | trén da Macma tham co trén
X8 Thuong Trach ..
. vingnggpiut f- g P2kg axit nui dé voi
T 3 |cips| cilk | Patmindo Riing kin 2150 [20-30 | 1,5-2
s ) P N ~ o .
Hinh 4. Ban do hién trang ngdp lut xa Thuong Trach yaCltsl | vangtrén thudng xanh
: ‘ : B ‘ ‘ da sét nhiét d6i am
trén nui dét
dusi 700m
4 | Cdp4 | Os-Si1ldr | Pitmunvang | Ringld rong 2.200 | 30-40 2-25
nhat trén dd thuong xanh;
cat; Ddt vang Cay bui, tham
nhat trén cO trén nui dat;
da cat Dit tréng c6 cay
g0 rai réc
! 5 | Cip5 | Kemgi, | Datdovang Dét Nong 2300 |40-75 | 2,5-3
Kz mg: trén da sét nghiép va dat
khéc; Dét trong
c6 Co, Cay bui
2 . N
Bang 8. Dién tich phan cip
X r el N XN 2 A
trong sd cac ban do nhan t6 sat 16 dat
‘I Chu giai
A’ Diémchyrimg
oidm nguy o cniy g TT | Phan | Diachit bit dai Lép pha Mua Do doc Mat do
5 i A (h song sudi
" p a) (ha) (ha) (ha) (ha)
i (ha)
1 snong
it
% s 1 | cip1 | 4627495 | 5133561 | 66.758,55 | 429,86 | 19.168.21 | 72.402,58
! e Ranh giéi Quéc gla
Rl 2 | cdp2 | 553444 | 3.838365 | 3.54571 | 84.540,36 [ 24.391,00 | 15.350,95
o s ::rnmvnnwdcw
W 3 | cap3 | 154874 754,15 11.360,67 | 11.100,52 | 16.185,23 | 13.148,75
B2 A o 4 | Cép4 | 6.427,446 | 9.035,62 18.177,66 | 3.162,01 | 9.801,37 | 6.589,78
Hinh 5. Bén do hién trang Chdy ri[ng xa 'HIL[O'ng Trach | 5 | Cip5 | 1285489 | 767673 7.73892 | 834876 | 3.094,66 89,46
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Hinh 6. Bdn do cdc nhan té dnh hudng dén sat 16 ddt

3.2.1. Bdn do cdc nhan t6 tdc dong dén sat 16 dat (Hinh
6), (Bdng 7), (Bdng 8)

Nhan té 46 cao

Nhan té nhiét d6

Nhan té 1&p ph rieng

o

Khoang cach dén dwng giao théng

LLRLLH
X

Khoang cach dén khu dén cw

Diém chay rivng va nguy co chdy rirng

- A ‘ e

Hinh 7. Ban do cdc nhan to dnh hudng dén chdy riing

Nhan té d6 cao (DEM)

Nhan 6 chi s6 MNDWI

Nhan té do déc

- "
-

Nhan té mirc ngap noi suy

Nhén tb khoang cach dén séng sudi

chadin

Hinh 8. Bdn do cdc nhan té dnh hudng dén ngdp lut

NGHIEN cuU

Béang 9. Phén cip trong s6 cac ban d6 nhan t6 chay

TT | Phan | Do cao | Nhiét do Lép phu Khoang cich | Khoing cich
cip (m) (C) dén duong dén dan cu
giao thong (m) (m)
1 Cip 1 Trén 17 -21 Mat nudc; Riing Trén 1.200 Trén 1.200
1.200 TXND trén nti da voi
2 | Cip2 | 800 - 22-25 Céy bui, tham co trén 900 - 1.200 900 - 1.200
1.200 nui dat va nai da voi;
dit tréng c6 cay gb rai
rac; Rung thudng xnah
nui dét trén 700 m
3 Cip3 400 - 26-29 Riing thuong xanh nui 600 - 900 600 - 900
800 dit trén 700 m
4 | Cip4 100 - 30-35 Riing LRTX giau, 300 - 600 300 - 600
400 trung binh, ngheo
5 Cép5 [ 0-100 35-38 it nong nghiép va 0-300 0-300
dét khéc, dat tréng c6
o céy bui
-
Bang 10.
. X X > . x
Dién tich phan cip trong s6 cac ban d6 nhan td chay
TT Phan Do cao Nhiét do Lép pha Khoang cich Khoang cich
cip (m) (0C) (ha) dén dudng dén dan cu (ha)
giao thong (ha)
1 Cip 1 328,63 10,35 51.404,95 62.824,92 68.327,84
2 Cép2 6.100,58 1.315,74 921,13 2.010,38 1.944,79
3 Cép3 59.003,00 69.791,51 2.110,96 2.312,57 1.774,71
4 Cép 4 8.310,86 2.462,44 11.829,30 2.866,46 1.318,98
5 Cép5 126,15 289,18 7.602,88 3.854,90 502,90

3.2.2. Bdn do cdc nhdn to tac dong dén chdy ring
(Hinh 7), (Bdng 9), (Bdng 10).

Bang 11. Phén cip trong s6 cac ban d6 nhan t6 ngép lut

TT Phan Do cao Do déc | Miic ngap Chi s6 Khoéng cach
cip (m) (do) (m) MNDWI dén song sudi
(m)
1 Cip1 Trén 400 Trén 40 1-2 (-0.771384) - (-0.591223) Trén 1.200
2 Céip2 300 - 400 30 - 40 2-4 (- 0.591223) - (- 0.557443) 1.200
3 Cép 3 200 - 300 20-30 4-6 (- 0.557443) - (-0.51991) 900
4 Céip 4 100 - 200 10-20 6-7 (- 0.51991) - (-0.448596) 600
5 Cip 5 0-100 0-10 7-9 (- 0.448596) - (+ 0.189474) 300
Bang 12.
Dién tich phan cép trong sd cac ban d6 nhén té ngap lut
TT Phéan Do cao Do déc | Mic ngap (m) Chi sd K’hoa"mg ca’xc{l
cip (m) (d0) MNDWI (ha) dén ong sudi
1 Cip1 18.865,84 | 3.119,30 437,66 10.960,37 51.825,62
2 Cip 2 35.313,13 | 9.858,04 33.824,06 26.879,77 2.008,96
3 Cip 3 17.134,22 | 16.337,17 11.048,23 26.988,30 2.894,96
4 Cip 4 1.499,53 | 24.662,83 16.879,58 8.805,27 5.160,43
5 Cép5 635,27 19.470,65 11.258,46 486,22 11.558,02

3.2.3. Bdn do cdc nhan to tac dong dén ngdp lut (Hinh
8), (Bdng 11), (Bdng 12)

3.3. Ban d0 phéan viing du bao trugt 16 dat, ngéap lut
va chay riing

- Ban d6 phan vung du bao trugt 16 dugc thanh lap
theo phuong phap tich hgp nhiéu 16p thong tin ctia cac
ban do6 don tinh da xac dinh trong s6. Quy trinh xu ly
phan vung du bdo sat 16 theo cong thtic (1). Ban do
phén viing du béo trugt 16 dugc thanh 1ap theo phuong
phap tich hop nhiéu I6p thong tin ctia cac ban d6 don
tinh da xac dinh trong s6 (Hinh 9).
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Hinh 9. Bdn do du bdo nguy co sat 16 tai xd Thuigng Trach

BAN DO DY BAO NGUY CO CHAY RUNG XA THUQNG TRACH

e
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>
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Hinh 11. Bdn do dy bdo nguy cd trugt chdy riing tai xd
Thugng Trach
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BAN DO DY BAO NGAP LUT XA THUONG
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Hinh 10. Bdn do du bdo nguy co ngdp lut tai xa Thugng Trach

LSI = 0.451*A + 0.041* B + 0.113*C + 0.208*D +
0.120%E + 0.063*F

Trong do: Do doc (A); Dia chat (B); Dat dai (C); Lugng
mua (D); Mat d¢ song suo6i (E); Lp phu thuc vat (F).

- Ban d6 phéan viing du béo chay riing dugc thanh lap
theo phuong phap tich hgp nhiéu 16p thong tin cta cac
ban d6 don tinh da xac dinh trong s6 (Hinh 10).

P = 0.112*A + 0.112*B + 0.229*C + 0.412*D +
0.181*E

Trong do6: Khoang cach t6i khu dan cu (A); Khoang
cach t6i duong giao thong (B); Hién trang rtng (C);
Nhiét d0 bé mit (D); D6 cao (E).

- Ban do6 phéan vung du bao ngéap lut dugc thanh lap
theo phuong phap tich hgp nhiéu 16p thong tin ctia cac
ban d6 don tinh da xac dinh trong s6 (Hinh 11)

F=0.17*A + 0.06*B + 0.19*C + 0.10*D + 0.30*E

Trong do6: D¢ cao cu (A); Chisé MNDWI (B); Khoang
cach dén song sudi (C); Po doc (D); Mtic ngap ndi suy
(E) (Hinh 11).

Két qua chong xép ban do6 da xac lap dugc ban do6 du
bao nguy co trugt 16 dit khu vic VQG Phong Nha - Ké
Bang phan theo 5 cip d¢: Rét thap, thap, trung binh, cao
va rat cao (Bang 13).



Bang 13. Thong ké dién tich theo cap trugt 16

TT | Phancipdubso | Diéntichdy | Til¢ | Diéntichdy | Tilé | Diéntichdy | Tilé
bao sat 1o (%) bao ngap lut (%) | bao chay riing (%)
(ha) (ha) (ha)
1 Nguy co rét thip 27.175,39 37,4 71.709,27 97,0 50.470,35 68,4
2 Nguy co thip 19.723,01 27,2 1.538,74 2,1 11.422,66 15,5
3 Nguy co trung binh 16.686,42 23,0 550 0,7 5.144,24 7,0
4 Nguy co cao 7.576,2 10,4 124,82 0,2 4.135,69 5,6
5 Nguy co rit cao 1.479,45 2,0 1,2 0,0 2.646,31 3,6

Theo két qua thong ké tai Bang 8 cho thdy, dién tich du bao
sat 16 dat c6 nguy co rat thap (27.175,39 ha, chiém 37,4%);
dién tich du bao sat 16 dat c6 nguy co thip (19.723,01 ha,
chiém 27,2%); dién tich dy bdo sat 16 dat c6 nguy trung binh
(16.686,42 ha, chiém 23,0%); dién tich du bdo sat 16 dat co
nguy cao (7.576.2 ha, chiém 10.4%); dién tich du bdo sat 16 dat
c6 nguy rat cao 1.479,45 ha, chiém 2 %).

Dién tich du bao ngap lut c6 nguy co rat thap (71.709,27
ha, chiém 97%); dién tich du bdo c6 nguy co thap (1.538,74 ha,
chiém 2,1%); dién tich c6 nguy trung binh (550 ha, chiém 0,2%);
dién tich du béo sat 16 dat c6 nguy cao (7.576,2 ha, chiém 10,4%);
dién tich du bao sat 1§ dat c6 nguy rat cao (1,2 ha).

Dién tich du bdo chdy c6 nguy co rit thap (50.470,35 ha,
chiém 68.4%); dién tich du bao cé nguy co thip (11.422,66
ha, chiém 15,5%); dién tich c6 nguy trung binh (5.144,24 ha,
chiém 7%); dién tich du bao sat 16 dat c6 nguy cao (4.135,69
ha, chiém 5,6%); dién tich du bdo sat 16 dat c6 nguy réat cao
(2.646,31 ha, chiém 3,6%).

4. KET LUAN

Trén co s6 dit liéu dau vao 1a anh vién thdm, moé hinh d6
cao s6 (DEM) va cac thong tin khao sat d€ noi suy x4y dung
canh bao ngép lut, sat 16, chay vé6i 5 cap do: Rat thap, thap, trung
binh, cao, rit cao trong pham vi nghién ctiu & xa Thugng Trach,
huyén Bo6 Trach, tinh Quang Binh.

Nguy co sat 16 cao cht yéu tap trung & khu vuc nui dat, do
che pht thdp, gdn duong giao thong, dé doc 16n, méat do song
sudi cao. Nguy co ngap cht yéu tip trung & viing gan song sudi,
thép vé do cao dia hinh. Nguy co chéy cao tap trung cht yéu &
vung canh tic nuong ray, gan khu dan cu.

Tuy nhién, d€ c6 mtc do tin cdy cao d6i véi canh bao, can cd
cac bo dit liéu vién tham d6 phéan gidi cao, ban d6 dia chat ti 1é
cao, dong thoi két hgp véi cac khao sét thuc dia nhiéu diém, trong
nhiéu thdi diém khac nhaum
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