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Nghe An is the province with the largest area of forests and forestry land
in the country with more than 1 million hectares of forest, coverage rate
reaching 58,33%. Due to the influence of climate change and human
activities, forest cover in Nghe An has profound fluctuations, of which
forest fires are one of the main causes. This article presents the results of
developing a forest fire risk prediction model in the western region of
Nghe An province from geospatial data and machine learning algorithms.
From the analysis of natural and social conditions in the study area, 9
input data layers include: (1) elevation, (2) slope, (3) aspect, (4)
vegetation cover density, (5) population density, (6) land surface
temperature, (7) evapotranspiration, (8) wind speed and (9) average
monthly rainfall is used to build a forest fire risk prediction model. In the
study, we tested with 02 machine learning algorithms, including Random
Forest (RF) and Gradient Tree Boosting (GTB), then selected the
appropriate algorithm by evaluating accuracy using the fire point data
set as well as model performance. The obtained results showed that the
AUC (Area Under the Curve) value of the GTB(350) algorithm reached
0,948, higher than the RF(100) (0,947). From this result, the study used
the GTB algorithm with 350 trees to create a forest fire risk prediction
map in the western region of Nghe An province.
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Ung dung dit liéu dia khong gian va k§ thuat hoc may trong du
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Nghé An la tinh c6 dién tich rieng va ddt ldm nghiép Ién nhdt cd nwéc vdi
hon 1 triéu ha rirng, ti I¢ che phti dat 58,33%. Do dnh hwéng ctia bién déi khi
hdu va hoat ddng ctia con nguwoi, I6p pht rirng & Nghé An cé sw bién dong
sdu sdc, trong dé chdy rieng la mot trong nhitng nguyén nhdn chinh. Bai bdo
nay trinh bay két qud trng dung dir liéu dia khdong gian va cdc ky thudt hoc
mdy nham dw bdo nguy co chdy rirmg khu vuc phia Tdy tinh Nghé An. Tte
phan tich diéu kién tw nhién-xd hdi khu vwc nghién ctru, chin I6p div liéu bao
gom: (1) do cao, (2) do ddc, (3) hwéng swon, (4) mdt do che pht, (5) mdt dé
dan cw, (6) nhiét dé bé mdt, (7) dé boc thodt hoi nwér, (8) toc do gié va (9)
Iwong mwa trung binh thdng dwoc sir dung dé mé hinh héa nguy co chdy
rieng. Trong nghién ciru da thir nghiém voéi 02 thudt todn hoc mdy khdc
nhau, bao gém Random Forest (RF) va Gradient Tree Boosting (GTB), tir dé
Iwa chon thudt todn phtt hop théng qua ddnh gid do chinh xdc bang bé di
liéu diém chdy ciing nhw hiéu sudt mo hinh. Két qud nhdn dwoc cho thdy, gid
tri AUC (Area Under the Curve) ctia thudt todn GTB(350) dat 0,948, cao hon
so vé&i thudt todn RE(100) (0,947). Tir két qud nay, trong nghién ctru da st
dung thudt todn GTB véi s lwong cdy 350 dé thanh Idp bdn do dw bdo nguy
co chdy rirng khu vurc phia tdy tinh Nghé An.
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1. M¢é dau

Theo céng bo hién trang rirng nam 2023, Viét
Nam c6 dién tich rirng trén 14 triéu ha, ti 1é che
phu dat 42,02% (MARD, 2024). Mic du tong dién
tich rirng va ti 1é che phu & Viét Nam c6 xu hwéng
gia ting trong giai doan gin day, tuy nhién dién
tich rirng gia ting chu yéu la rirng trong, trong khi
ring tw nhién tiép tuc suy giam. C6 nhiéu nguyén
nhan khac nhau gay nén sw suy giam dién tich va
chitlwong rirng & Viét Nam, trong d6 chay rirng la
mot trong nhirng nguyén nhin quan trong (Tran,
2017; Nguyén va nnk., 2017). Chay rirng 1a mot
hién twgng phirc tap bi anh hwdng béi sw két hop
cda cac yéu t6. Thoi tiét va cac hoat dong ctia con
nguoi la cac yéu to chinh gép phén vao viéc xay ra
va lan rong cta chay rirng. Bén canh do6, bién doi
khi hdu va su thay doi vé dia hinh c6 thé anh
hwéng dén hanh vi va diy nhanh qua trinh chay
(Hoang va nnk., 2020).

L&p pht rirng thwong phin bd & cac khu vure
c6 dia hinh phtc tap, kho tiép cin, do vay cac
phuong phap truyén théng cé nhiéu han ché trong
phat hién va dy bdo nguy co chay rirng. Nhitng
han ché nay c6 thé dwoc khic phuc khi str dung
cong nghé dia khong gian, trong do6 chu dao la dir
liéu vién tham va GIS. Mot s hé thong canh bao
chay rumg tir dir liéu vién tham va GIS dworc ap
dung nhw Hé théng thong tin chay rirng chau Au
(EFFIS) st dung dir liéu anh MODIS, hé théng
INPAS (Croatia) str dung két hop da nguon dir liéu
(video, dir liéu khi twong, dir liéu GIS). V&i s phat
trién manh mé cla tri tué nhan tao, thoi gian gan
day nhiéu nghién ctru da st dung cAc mo6 hinh hoc
may, hoc sau nhw mang neural nhan tao, random
forest, support vector machine,... d€ nang cao do
chinh xac két qua dw bao nguy co chay rirng
(Vasilakos va nnk., 2009; Oliveira va nnk., 2012;
Dieu va nnk, 2016; Enod va nnk., 2021; Iban va
Sekertekin, 2022; Nguyen va nnk, 2018). Cac ky
thuit hoi quy nhw hoi quy da bién (multiple
regression) (Oliveira va nnk, 2012), hdi quy
logistic (Pourghasemi, 2015), hoi quy trong sé dia
ly (geographically weighted regression - GWR)
(Fernandez va nnk., 2012), ki thuat khai pha dir
liéu (data mining) (Arpaci va nnk., 2014), cac md
hinh téng quat (GLMs, GAMs) (Ruano va nnk.,
2022) ciing dwoc str dung dé danh gia va du bao
nguy co chay rirng ttr b6 dir liéu dau vao dai dién
cho cac yéu to tw nhién va kinh té - xa hoi.

Cac nghién ctru dw bao nguy co chay rirng &
Viét Nam dwoc thuwc hién tir nhirng nam cudi thé
Ky XX trén co s& str dung cac chi so tong hop, cha
yéu la chi s6 Nesterov - chi s0 P (Pham, 1988; Vg,
1995). Phwong phap truyén thong nay tiép tuc
dwoc str dung trong cac nghién ciru thoi gian sau,
trong d6 mo6 hinh dw bao dwoc b sung thém cac
16p thong tin d4u vao cling nhw diéu chinh gia tri
chitiéu P trong phan cip nguy co chay rirng (Lé va
Vwong, 2014; Nguyén, 2019). Thoi gian gan day,
mot s6 nghién ciru da két hop dir liéu vién tham,
GIS va cAc md6 hinh hoc may dé nang cao do chinh
xac két qua du bao nguy co chay rirng (Pang va
nnk,, 2017 Hoang va nnk., 2020). Cac nghién cru
nay da st dung mot s6 mo hinh hoc may nhw RF,
SVM va Classification and Regression Tree (CART)
dé duw bao nguy co chay rirng trén co s& xac suit
xay ra chay cda tirng di€ém anh. Két qua nhéin dworc
cho thiy, thuit toan RF c6 d6 chinh xac cao nhit
trong dw bao nguy co chay rirng, trong khi do
thuat toan CART c6 d9 chinh xac thap nhat (Poan,
2023).

Bai bao nay trinh bay két qua xiy dwng ban
d6 dw bao nguy co chay rirng khu vurc phia tiy tinh
Nghé An st dung dir liéu dia khong gian va ky
thudt hoc may. Ba thuat toan hoc may thong dung,
da dwoc chirng minh hiéu qua trong cac nghién
ctru khac nhau bao gom RF, SVM va GTB duoc thir
nghiém dé lwa chon thuét todn phu hop voi diéu
kién cu thé khu virc nghién ctru. Bo dir liéu dau vao
bao gdbm cac 1&p dai dién cho yéu t6 dia hinh, 16p
phu, khi hiu, diéu kién kinh té-xa hoi dwoc lua
chon va xay dung tir dir liéu vién tham, GIS va cac
co s& dir liéu quoc té. Po chinh xac két qua dw bao
nguy co chay rirng dwoc danh gia thong qua bo dir
liéu diém chay trong qua kh cling nhw danh gia
hiéu nang ciia mo hinh.

2. Dir liéu va phwong phap nghién ciru

2.1. Dir liéu va khu vwec nghién ciru

Anh Sentinel 2 MSI chup trong khoang thoi
gian tr 15/11/2021 dén 16/01/2022 dwoc st
dung dé tao anh khéng may va xay dung lop dir
liéu vé mat do che phu. Trong khi d6, anh Landsat
8 trong cung thoi gian trén dwoc st dung dé tinh
nhiét do bé mit.

Dir liéu DEM toan cau SRTM vé&i do phan giai
khong gian 30 m cung cip boi Co quan Hang
khong vii tru My (NASA) duoc str dung dé chiét
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xuat théng tin cac yéu t6 dia hinh nhw do doc, do
cao, huéng swon.

Bén canh d6, dit liéu vé khi hu va thoi tiét,
bao gdbm: toc do gio, lwong mwa trung binh thang,
do6 boc thoat hoi nuére cling dwoc st dung trong
nghién ctru. Cac 16p dit liéu nay dworc thu thap tir
co s& dir litu quoc té vé khi hdu WorldClim
(https://www.worldclim.org/). Lop div liéu Mat
do dan cw dwoc thu thap va xay dung tir co sé dir
lifu nhidn khiu hoc WorldPop (https://data.
worldpop.org/). Cac 16p dir liéu dwogc thu thap
twong &ng trong giai doan thu thip dir liéu diém
chay rirng.

B0 dir liéu diém chay trong qua khir dwoc thu
thap trong giai doan 2018+2023 dwa trén ho so
chay cta Cuc Kiém 14am (B6 Nong nghiép va Phat
trién Nong thon) va dir liéu hoa hoan tir hé thong
FIRMS (NASA). Bén canh d6, trong nghién ctru
cling xay dung bd dir liéu cac diém «khdng chay»
dwoc 13y theo cac vi tri ¢6 mat do ciy thip, mat
nuéc, ithoat dong ctia con ngudi dé€ huln luyén va
kiém dinh mé hinh dw béo.

Khu vuc nghién cru dwoc lwa chon 1a dia ban
phia tiy tinh Nghé An bao gom cac huyén Con
Cudng, Ky Son, Qué Phong, Quy Chiu, Quy Hop va
Twong Dwong (Hinh 1). Theo bao cao hién trang
rirng Viét Nam nam 2023 cia B§ Nong nghiép va
Phét trién nong thén, Nghé An c6 dién tich rirng va
dat 1am nghiép 16 nhat ca nworc, chiém gan 70%
dién tich dit tw nhién toan tinh, mat do che phu
rirng dat 58,36%. Nghé An cling 1a mot trong cac
dia phwong dirng dau trén toan qudc vé nguy co
chay rirng & cap V, cap cwc ky nguy hiém. Phia tiy
tinh Nghé An ndm trong ving nui va c6 dic diém
dia hinh da dang, bao gbm khu vic nii cao, thung
lting va song sudi. Do dic diém dia hinh phirc tap
va thdm phu rirng day ddc, phia tay tinh Nghé An
c6 nguy co chdy rirng cao trong mua kho. Mot s6
vu chdy rirng dién hinh nhw chdy rirng tai xa Chau
Binh, huyén Quy Chau (14/04/2022) da gay thiét
hai hon 500 ha rirng, chay rirng tai xa Mwong Tip,
huyén Ky Son (25/04/2022) da gay thiét hai hon
200 ha rirng, chdy rirng tai xa Luc Da, huyén Con
Cudbng (05/05/2022) gay thiét hai hon 100 ha
ring.
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2.2. Phwong phdp nghién ciru

a) Xdy dung bo div liéu ddu vao va chudn hod div
liéu

D€ lwa chon va xay dung bo dir liéu dau vao
cia mé hinh, trong bai bio tién hanh phén tich,
danh gia anh hwdng cua cac diéu kién tw nhién,
kinh té - x4 h6i dén nguy co xay ra chdy rirng. Phin
tich dac diém chay rirng & khu vie nghién ctiru cho
thay, nguyén nhan chinh cda tinh trang nay la do
anh hwong cua diéu kién tw nhién (dac diém 16p
pht, cac yéu to thoi tiét, khi hiu, dia hinh) ciing
nhw hoat déng cta con ngwoi (du lich rirng, dét
nwong lam riy, sw mé rong do thi va ndng thon).
Tlr két qua nay, trong bai bio da lwa chon chin 16p
dirliéu d€ lwa chon xay dung mé hinh dw bao nguy
co chay rirng, bao gom: (1) do cao, (2) do doc, (3)
hwong swon, (4) mat do che pht thue vat, (5) mat
do6 dan cu, (6) nhiét do bé mat, (7) do boc thoai hoi
nuwdc bé mat, (8) tée do gio, (9) lwong mwa trung
binh thang.

Cac lop dir liéu vé dia hinh (do cao, do doc,
hwéng swon) dwoc xdy dung tvr DEM SRTM
(30m). Cac l6p dir liéu vé thoi tiét, khi hiu, dan cw
dwoc thu thap tr co s& div litu WorldClim va
WorldPop. Nhiét d6 bé méit dworc xac dinh tir &nh
vé tinh Landsat 8 theo phwong phap do NASA
cung cap (Landsat 8 data users handbook). Trong
khi d6, mat do che pha dworc xac dinh théng qua
chi s6 thwe vat NDVI theo cong thirc (1) (Trinh and
Zablotskii, 2017):

Py — NDVI — NDVI (1)
NDVI,,, — NDVI ;.

Do cac 1op dir liéu dau vao dwoc xay dung tir
cac nguon khac nhau véi thang do khong thong
nhét, dé c6 thé dwa vao mé hinh dw bo, tat ca cac
16p dir liéu nay dwoc chuyén doi sang dinh dang
raster voi do phan giai 10 m (phu hop véi do phan
giadi khong gian ctia anh Sentinel 2 MSI). Tiép theo,
cac 1op dir liéu dwoc chuin héa vé pham vi [0+1]
theo céng thirc (2) (Dieu va nnk., 2012):

_ Fa,—Min(Fa)
' Max(Fa)— Min(Fa)

Trong dé: Fa; - gia tri cia hé s6 dwoc xem xét,
Min(Fa) va Max(Fa) la gia tri t6i thi€u va gia tri toi
da cta hé s6 dwoc xem xét; Ny - gia tri tinh toan
mé&i cho hé s6 dwoc xem xét.

x[0,99-0,01]+0,01 (2)

Mirc dd quan trong cta tirng yéu t6 dau dworc
xac dinh trén co s& hé s6 twong quan Pearson (hé
sO r). Hé so (r) co6 gia tri trong khoang tir -1+1,
trong dé gia tri r dwong thé hién twong quan
thuén, r 4m thé hién twong quan nghich. Trong
nghién ctru nay, hé sé r dwoc xac dinh bang phan
mém QGIS 2.18.

b) Lwa chon thudt todn hoc mdy

DE dwbao nguy co chay rirng khu virc phia tiy
tinh Nghé An tlr bo dir liéu dau vao bao gobm chin
yéu t8, trong bai bao thir nghiém v&i mot s thuat
todn hoc may thong dung nhw Random Forest
(RF), Support Vector Machine (S SVM VM) va
Gradient Tree Boosting (GTB).

Random Forest

RF 1a moét thudt todn hoc may cé giam sat
dwoc st dung phé bién trong hoi quy va phin loai,
dbng thoi tao ra két qua phan loai tét ngay ca khi
khong diéu chinh bd siéu tham sd. RF hoat dong
trén co s& xdy dwng nhiéu ciy quyét dinh
(decision tree) trén cAc mau huan luyén, méi cay
quyét dinh sé khac nhau (c6 yéu t6 random). ¢/
buérc tiép theo, d6i véi moi cAy quyét dinh sé di tir
trén xudng theo cac nat diéu kién dé dwoc cac dw
doan, sau d6 két qua cudi cung dworc tong hop tir
két qua cia cac cay quyét dinh. Nhw viy, RF lay
ngiu nhién dit liéu va thudc tinh dé xay dwng cay
quyét dinh (Breiman, 2001).

Gradient Tree Boosting

GTB la mot thuat todn hoc may két hop stc
manh cda cdy quyét dinh véi ky thuét téi wu hda
gidm dan do déc. Pay 1a mot thuét toan linh hoat
va manh mé dworc str dung rong rii cho ca bai toan
phén loai va hoi quy (Friedman, 2001).

GTB hoat dong bang cach xiy dung mot tip
hop cac cdy quyét dinh, trong d6 mdi cay dwoc
huan luyén dé cai thién dw doan ctia cac ciy truwdc
d6. Thuét todn st dung Ky thuit téi wu héa giam
d6 doc dé giam thiéu ham mat mat, day 1a thudéc
do sai s6 gitra gia tri dy dodn va gia tri thuec.

V& mat todn hoc, gid sit X va Y lan lwot la dau
vao va muc tiéu ctia N mau. Nghién ctru can xay
dwng mot ham f{x) anh xa cac dic trung dau vao X
téi cac bién muc tiéu y. Him mit mat dwoc xac
dinh la sy khac biét giita cac bién thuc té va dw
doan theo cong thirc (3) (Friedman, 2001; Sharma
and Ghosh, 2023):
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LO=2 L0 f(x) @

Muc tiéu cda bai toan 1a muén cuc tiéu hoa
ham méit mat L(f) d6i véi fnhu cong thirc (4):

N
f,(x) =argmin(L(f))=arg min(z (. f(x ))] (4)
f f i=1
Trong qua trinh thuc thi cdy tang cwong do
déc, tai budre thir m, dé cai thién gia tri cda fin, thuét
toan sé tich hop cac gia tri wdc tinh hi, (cong thirc
(5))
yi = fm+l(xi): fm(xi)+hm(xi) (5)
Déi véi viéc tang cwong do doc & bude thir m,
d6 déc cao nhit tim thdy la h, =—p_ g, . Trong
dé p,, 1a gia tri khéng doi dwoc goi 1a do dai bwér,
g, la do doc cia ham mat mat L(f). g,, dwoc xac
dinh theo cong thirc (6):

of (Xi) f (%)= fna(%)

Thuat toan sé chay cho t&i khi gia tri hy, tré
nén qua nho. Khi dé, ham f{x) duwgc xay dung va
phtu hop véi mo hinh.

So @6 quy trinh dw b4o nguy co chay rirng tir
dit liéu dja khéng gian va m6 hinh hoc may dwoc
mo ta trén Hinh 2, bao gom:

Buérc 1: Nghién ciru xay dung bo dir liéu dau
vao va chuin hod dir liéu. Pong thoi, di liéu diém
chay va khong chay dwoc thu thap. Cac dir liéu
mau duwoc chia thanh bd dit liéu huin luyén va b
dir liéu kiém tra.

Bwére 2: Xay dung mo6 hinh nguy co chay rirng
v&i cac thuit toan RF va GTB. Thiét 14p cac tham
s6 ban dau cho thuat toan.

Budrc 3: Thay doi cic tham sé va danh gia do
chinh xac cta twdng mo hinh. Lwa chon mé hinh
¢6 d0 chinh xac cao nhat lam mé hinh toi wu.

gim = (6)

Thu thip, x4y dung b3 dix liéu d3u vao ciia mé hinh dy bao nguy co chiy rimg

E L M5 hinh sé d6 cao . e ada- .
E Dt liéu vién tham (DEM SRTM) Dit liéu ti nhién-x3 ho1 i
. I [
| 1 r l 1
i Anh Landsat g | | Dobocthodt || Mitdd || Técdd Luong mua Di ligu cic diém | |
' | | hot nudc din s6 gi6 trung binh thing chay rimg !
| \ '
|| Mitdg che Nhiétdobé || || Huong Géc 23
phu thyc vat mit || suom déc cao
1
M6 hinh hoa nguy co chay rimg
e — e |
| Random Forest Gradient Tree |
| (RF) Boosting (GTB) |

___________________________

bao nguy co chay rimg

Danh gia d6 chinh xac va lya chon mé hinh dy

Ban d6 du bao nguy co chay ring

Hinh 2. So A6 mé hinh dw bdo nguy co chdy rirng.
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Hinh 4: Cdc I6p dir lidu mdt dé dan cw, lwgng mwa trung binh thdng va téc dé gié khu vuc
nghién ciru.

Buwérc 4: Str dung mo hinh téi wu, xay dunglép
dit liéu nguy co chay rirng va bién tip ban do.

3. Két qua va thao luan

Trén Hinh 3 va 4 trinh bay két qua xay dung
b dir liéu dau vao cho mo hinh dw bdo nguy co
chay rirng khu vwre phia tiy tinh Nghé An, bao gom
chin 1ép dir liéu: do cao, dd doc, hwong swon, mét
do che phu, dd boc thoat hoi nuwére bé mit, nhiét do
bé mit (Hinh 3) va mét do dan cw, lwong mua
trung binh thang, téc d6 gié (Hinh 4). Cac 16p dir

liéu nay dwoc ndi suy vé cung do phan giai khong
gian 10 m va chuin hoa vé thang gia tri [0+1] theo
cong thirc (2).

Sau khi xay dwng cac 1op thong tin dau vao
cho mé hinh, trong nghién ctu tién hanh xac dinh
hé s6 twong quan Pearson gitra cac1op dir liéu dau
vao va bd dir liéu diém chay trong qua khir dé
danh gid mirc do quan trong cta tirng yéu té doi
v&i mo hinh dw bao. Bang 1 trinh bay gié tri twong
quan so v&i dit liéu dw bao chay rirng. Két qua
nhan dworc cho thay, 16p dir liéu nhiét d6 bé mat
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c6 anh hwdng 16m nhat dén nguy co chay rirng, thé
hién qua hé s6 twong quan r dat 0,582. Mat do che
phu ctia thue vat, do boc thoat hoi nwére bé mat, do
docvalwong mwa trung binh thang c6 twong quan
& mirc trung binh véi bo dir liéu diém chay (hé s6
rtir 0,2 dén trén 0,4). Trong khi d6, 16p dir liéu vé
toc do gi6, huwdng swon va mat do dan cw c6 mirc
dod quan trong thap hon, thé hién qua gia tri hé s6
twong quan r xap xi 0,1. Mac du c6 twong quan
khong cao véi bo dir liéu diém chay trong qua khir
& khu vue nghién ctru, tuy nhién véi dac thu khu
vuc thr nghiém c6 dia hinh doc, chiu anh hwong
cda gi6 phon Tay Nam (gi6 Lao) cling nhw nhiéu
vu chay rirng & khu vuc phia tay tinh Nghé An c6
nguyén nhan tir hoat dong ctia con nguwoi, cac 1op
dit liéu trén van duorc lua chon dé dwa vao cac mo
hinh dw bao nguy co chay rirng.

Bdng 1. Gid tri twong quan so véi dir liéu dw bdo

chdy rirng.
L&p di liéu b6 sung Gia tri
Hudng suwdn 0,052
MAat do dan s6 0,089
b cao -0,175
Toc do gid 0,098
Lwong mua -0,441
DPo déc -0,288
Do béc thoat hoi nwéc 0,257
Mat do thwe vat 0,273
Nhiét do 0,582

Bo dirliéu diém chay bao gom 324 diém dworc
thu thap tr co s& dit liéu cta Cuc Kiém 1am, B
Néng nghiép va Phat trién Nong thon va cac co sé
dirliéu qudc té khac. Bo dir liéu nay dwoc chia theo
ti 1& 7:3, trong d6 70% s6 diém chay (227 diém)
dwoc st dung dé huin luyén mo hinh, 30% s6
diém (97 diém, bao gdbm 36 vi tri xay ra chay va 61
vi tri c6 bao chay nhwng khong xay ra chay) dwoc
str dung dé danh gia do chinh xac ctia m6 hinh. Bo
tham s0 d6i voi thuit toan hoc may RF va GTB
duwoc thir nghiém véi nhiéu gia tri khac nhau dé
lwa chon tham s6 c6 dd chinh xac cao nhat. Vi
thuit toan GTB, cac tham sé ti 1 giam kich thwéc
(shrinkage), ti 1& 14y mau (samplingRate), nhan
(seed) dwoc dat co dinh véi gia tri lan lwot la
0,005, 0,7 va 0. Két qua nhan dwoc cho thay, thuit
toan GTB v&i s lwong cay 350 (GTB(350)) c6 do
chinh x4c cao nhit. Trong s6 36 vi tri xay ra chay

ring trong qua khi, c6 27 diém dwgc phan bd vao
khu vue ¢6 cip do dw bao « nguy hiém » va « cuc
ky nguy hiém », twong dwong 75%. Khéng co
diém chay nao phan b6 & khu vue 6 cap do du bao
« thip », trong khi 9/36 diém phan b6 & khu vuc
c6 cip do du bdo chay rirng «trung binh » va
« cao » (twong dwong 25%).

V6&i thuit todn RF, tham s6 sO lwong cay
(numberOfTrees) la 100 (RF(100)) c6 do chinh
xac cao nhat, thé hién qua vi tri phan bé dirliéu cac
diém chay, khong chay va két qua danh gia bang
duwong cong ROC. D€ lwa chon mé hinh phu hop
voi diéu kién cu thé khu vuc thlr nghiém, trong
nghién ctru da tién hanh so sdnh hiéu suit ciia mo
hinh GTB(350) va cac mé hinh RF(100) va
SVM(25). B6 dirliéu huin luyén va bd dir liéu kiém
tra dwgc so sanh, danh gia thong qua gia tri AUC
(Area under Curve). AUC la mot ki thuat danh gia
hiéu qua ctia mé hinh hoéi quy trong phéan loai di
liéu. Gia tri AUC thay dai tir 0 dén 1, trong dé6 gia
tri AUC cang 1&dn thi mé hinh phan loai ditliéu cang
tot. Két qua nhén dwoc cho thay, gia tri AUC cta
thudt toan GTB(350) dat 0,948, twong dwong voi
thuit toan RF(100) (0,947) va cao hon dang ké so
vGi thuat toan SVM(25) (0,756).

Tl két qua nay, trong nghién ctru da lwa chon
thuat toan GTB(350) dé duw bao nguy co chay rirng
khu vire thue nghiém. Ban d6 dw bao nguy co chay
rirng bang thuat todn GTB(350) dwoc thé hién
trén Hinh 5, trong d6 nguy co chay rirng dwoc chia
thanh 5 mrc do theo quy dinh ctia Diéu 46 Nghi
dinh 156/2018/ND-CP, bao gobm thap, trung binh,
cao, nguy hiém va cwc ky nguy hiém.

Phan tich cac két qua thu dwoc cho thay, gan
mot nira dién tich khu vuc nghién ctru c6 mirc do
nguy hiém chay rirng «nguy hiém» va «cuc ky
nguy hiém, twong (rng véi 40,38% va 4,06% tong
dién tich khu vuc nghién ctru (thé hién béi mau
cam va mau dé trén Hinh 5). Nhitng khu vwc co
nguy co chdy rirng «cwc ky nguy hiém» phan bé
tip trung & nhitng vung gan khu vwe dan cw, 16p
pht rirng chi yéu 1a rirng thit sinh va rirng trong.

Dién tich c6 nguy co chdy rirng «thip» chi
chiém 3,94% tbng dién tich, phan b6 cha yéu &
phia Dong Nam tinh Nghé An. 19,91% tdng dién
tich khu vuc nghién cru c6 nguy co chay rirng &
mtrc d§ «trung binh». Cac khu vwre cé nguy co chay
rirng «cao» chiém 31,71% tong dién tich va phin
b6 déu trén toan bd khu vire nghién citru.
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Hinh 5. Két qud xdy dung bdn do dw bdo nguy co chdy rirng khu vuec phia tdy tinh Nghé An bdng
mo hinh hoc mdy GTB(350).

4.Kétluan

Trong nghién clru nay, dir liéu dia khong gian
va ba thuat toan hoc may (RF, GTB) dworc str dung
dé du bao nguy co chdy rirng cho khu vwc phia tiy
tinh Nghé An. Chin y&u t6 dnh hudng téi nguy co
chay rirng, bao gom: (1) do cao, (2) do déc, (3)
hwong swon, (4) mat do che pht thue vat, (5) mat
d6 dan cw, (6) nhiét do bé mat, (7) do béc thoai hoi
nuwoc bé mat, (8) tée do gio, (9) lwong mwa trung
binh thang dwoc lwa chon dé xiy dung bo dir liéu
d4u vao cho mo hinh. Két qua nhan dwoc cho thiy,
mo hinh GTB véi s6 lwong ciy 350 (GTB350) co
dd chinh x4c cao nhat khi so sanh véi bd dir liéu
diém chay trong qua kh. Ngoai ra, GTB(350)
cling c6 hiéu sudt cao khi so sanh v&i cac mé hinh
hoc may khac nhw RF va SVM thong qua gia tri
AUC. Tlr két qua nay, trong nghién clru da xay
dung duoc ban d6 duw bao nguy co chay rirng khu
vue phia tiy tinh Nghé An véi nam cip do khac
nhau.

Két qua nhan dwoc trong nghién clru c6 thé
stt dung nham cung c4p thong tin gitp cic nha

quan ly trong theo doi, ('ng pho va giam thiéu thiét
hai do chay rirng gay ra.
Loi cam on
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