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Tom tat:

Chay raing 1a mét trong nhizng nguyén nhan gay ton that to I6n vé kinh té va méi truong
sinh thai, 1am suy giam dién tich va chdt lirong ring. Do dnh hweng cua bién doi khi hau va
cac hoat dong cia con nguwoi, xu hirdéng Va tan sudt chay ring tang 1én va dat dén mirc ddang
bdo dgng ¢ nhiéu khu vic ¢ Viet Nam. Nhiéu md hinh du bdo nguy co chdy rimg bang dé liéu
vién thdm va GIS da dwoc dé xudt va thir nghiém cho cdc khu viec véi diéu kién tu nhién, kinh
té - xa hgi khac nhau. Bai bdo nay trinh bay két qua xay duwng ban do du bdo nguy co chay rimng
khu viee tinh Phai Yén tir diz liéu vién tham va GIS. Trong nghién cizu, 10 I6p théng tin dau vao
chiét xuat tir iz liéu vién tham va GIS, bao gom: chi sé thurc vit NDVI, chi sé nieéc NDWI, I6p
phulsir dung dat, khodng cdch dén dwong giao théng, dé am twong doi, nhiét dé bé mat, lwong
Muea trung binh thdng, huéng swon, dé déc va do cao dwot sir dung dé thanh 1dp ban do phan
Viing nguy co' chdy riemg trén co sé ki thugt Random Forest. Két qua nhdn dwroc trong nghién
cieu la gidi phdp hiéu qua trong dir bdo sém nguy co chdy rig ciing nhuw giam thiéu thiét hai
do chay rieng gay ra.

Tir khoa: du bdo nguy co chdy rimg, vién tham, GIS, mé hinh héa, Random Forest, tinh
Phu Yén

1. Mé dau

Do anh huong cua bién doi khi hau, biéu
hién boi lugng mua it hon va gia tang nhiét
do, mua kho kéo dai hon va sy can thiép cua
cac hoat dong cua con ngudi, xu hudng va tan
suat chay rimg tang 1én va dat dén mirc dang
bao dong & nhiéu khu vuc trén thé giai, trong
do co6 Viét Nam. Viéc du bao nguy co chay
ring 1a mot van dé cé tinh cap thiét, cung cap
ngudn thong tin kip thoi phuc vu cong tac bao

vé va phat trién tai nguyén ring, hd trg chinh
quyén dia phuong trong quan 1y va quy hoach
ring, phan bo ngudn lyc, xu ly tinh hudng
khan cap va canh bao sém chay rung.

Trén thé gidi, cac phuong phap thong ké
dwa trén cac chi sé khi twgng, khi hau da duoc
str dung cho nghién ctru chéy ring do tinh chat
ngau nhién cb hiru caa hién tuong chay ring.
Mic du da dat duoc nhitng két qua quan trong,
cac phuong phap nay di bo qua nhiéu yéu té
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dau vao quan trong caa mé hinh du bao nguy
co chay rimg nhu cac chi sé tham thyc vat,
khoang cach duong giao théng, khoang céach
t6i khu dan cu... Ngoai ra, vai cac bai toan co
khéi lwong dit liéu 16n, nhiéu dau vao nhu mo
hinh du bao nguy co chay rimg, d6 chinh xac
ciia cac md hinh théng ké van con han ché.
Nhitng han ché nay c6 thé duoc khac phuc khi
ap dung cac ky thuat hoc may (machine
learning) trong xa@y dung cac mo hinh du bao
nguy co chdy ring tir dit liéu vién tham va GIS
do cac thuat toan nay hiéu qua hon véi dir liéu
I6n, ¢6 nhiéu dau vao.

Cac nghién cau trén thé gioi da két hop
cac ky thuat hoc may nhu Random Forest
(RF), Support Vector Machine (SVM),
Classification and Regression Tree (CART),
mang neural nhan tao (ANN) dé nang cao do
chinh xac cta cac mé hinh dy bao nguy co
chay rirng (Barmpoutis et al., 2020; Vasilakos
et al., 2009; Oliveira et al., 2012; Dieu Tien
Bui et al., 2016). Ngoai ra, cac ky thuat hoi
quy da bién (multiple regression) (Oliveira et
al., 2012), hoi quy logistic (Pourghasemi,
2015), hoi quy trong sé dia Iy (geographically
weighted regression - GWR) (Fernandez et
al., 2012), hoi quy tuyén tinh tong quat hoa
GLMs (Ruano et al., 2022), ky thuat khai pha
dir lieu (data mining) (Arpaci et al., 2014)
cling duoc str dung dé xay dung cac md hinh
du bao nguy co chay rung trén co s danh gia
mdi quan hé gitra cac yéu té tu nhién, xa hoi
va kha ning xay ra chay. Sé luong cac bién
dau vao trong cac md hinh hdi quy nay Ia rat
I6n, gop phan nang cao do chinh xac cho két
qua dy bao nguy co chay rung. Tai Viét Nam,
mot s6 nghién cu gan day nhu (Piang Ngo
Bao Toan, 2021; Dieu Tien Bui et al., 2017,

Hoang V.T. et al., 2020) da su dung cac ky
thuat hoc may dua trén dir liéu vién tham va
GIS dé du bao nguy co chay ring cho mét sb
khu vuc cu thé. Mac du vay, do mdi dia
phuong c6 didu kién tu nhién, kinh té - xa hoi
khac nhau, can thiét phai c6 sy nghién cuu,
danh gia va lya chon md hinh phu hop véi diéu
kién cu thé tirng khu vuc.

Bai bao nay trinh bay két qua xay dung
ban d6 du bao nguy co chay ring khu vuc tinh
Pha Yén tir dir liéu vién tham va GIS. 10 16p
thong tin dau vao dai dién cho dic diém dia
hinh, 16p phu, khi hau va diéu kién kinh té - x&
hoi cling b dir liéu cac diém chay trong qué
khtr dugc sir dung két hop cac thuat toan hoc
may nham danh gia nguy co chay ring khu
vuc thuc nghiém.

2. Dir liéu va phwong phap nghién ciu

2.1. Dir liéu va khu vec nghién cizu

a) Khu vuc nghién cuu

Khu vuc nghién ciru duoc lua chon 1a dia
ban tinh Pha Yén (Hinh 1). Phd Yén la mot
tinh duyén hai mién Trung, cé dién tich tu
nhién dat 5.045 km?, dan sb nam 2022 1a
876.619 nguoi. Pha Yén thugc vung khi hau
nhiét déi gié mua, chiu anh huéng caa khi hau
dai duong. Thoi tiét c6 2 mua rd rét: mia kho
tir thang 1 dén thang 8, muia mua tir thang 9
dén thang 12, tap trung tir 70 - 80% luong mua
ca nam.Theo s6 liéu thng k@, dién tich dat
ring & Phu Yén dat gan 182.000 hecta, bao
gom 3 kiéu rung chinh: rung kin la rong
thuong xanh, ring rung la (reng khop) va
ring trong. Thoi gian gan day, do anh hudng
cua bién ddi khi hau va cac hoat dong nhan
sinh, chay riing & Phu Yén dién ra phic tap,
véi hang chuc vy chay méi nam.
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Hinh 1: Vi tri dia ly tinh Phu Yén

b) D li¢u s dung

Dir liéu vién tham str dung trong nghién
ceu la anh vé tinh Landsat 8 chup ngay
28/02/2022 nham xac dinh cac chi sb thuc vat
va chi sb nuéc. Anh duoc thu thap vao mua
khd, co chit lwong tét va khong bi anh husng
bai diéu kién thoi tiét.

M hinh s6 do cao ALOS véi do phan giai
khong gian 30 m cung cap boi Co quan Hang
khong vii tru Nhat Ban (JAXA) duoc str dung
dé chiét xuat thong tin cac yéu té dia hinh nhu
d6 ddc, d6 cao, huéng suon. Dit lidu vé 16p
phu/str dung dit dwoc thu thap tir san pham
ban ¢6 LULC d¢ phan giai 30 m nam 2020 do
JAXA cung cap.

Dir liéu mang luéi duong giao thong dugc
thu thap tir du 4n Open Street Map va ban d6
dia hinh quéc gia ti 1& 1:50.000 dé xay dung
I6p dix liéu khoang cach téi duong giao thong.

Dit liéu vé& khi hau va thoi tiét, bao gom:
nhiét 46 bé mat, do 4m tuong ddi, lugng mua
trung binh thang dugc thu thap to du an
POWER, thuoc Co quan Hang khong va Vi

tru Qudc gia Hoa Ky (NASA), truy cap tai dia
chi https://power.larc.nasa.gov/data-access-
viewer/.

Bo dir liéu diém chay bao gom 306 diém
dugc thu thap trong giai doan 2019 - 2023 dya
trén hd so chay cua Cuc Kiém lam (Bo
NN&PTNT); dit liéu hoa hoan tir hé thdng
FIRMS (NASA); thdng tin cac vu chay rung
thu thap tir phuwong tién truyén théng va cac
diém chay ring tir kiém tra thyc dia bang may
GPS cam tay.

2.2. Phuong phap nghién ciu

Tir phén tich dic diém tu nhién, kinh té - xa
hoi khu vuc nghién ciru va dix liéu thu thap duoc,
trong bai bao tién hanh lya chon va xay dung 10
I6p thong tin dau vao cho md hinh du bao nguy
co chay rung, bao gém: (1) Chi sé thuc vat
NDVI; (2) Chi s6 nuéc NDWI; (3) Sir dung
dat/Lp phu (LULC); (4) Khoang cach téi duong
giao thong; (5) P 4m tuong ddi;(6) Nhiét do bé
mat; (7) Luong mua trung binh thang; (8) Do
ddc; (9) Po cao va (10) Huéng suon.
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Cac thuat toan hoc may, bao gdm RF, nhat. Tur b dit lidu diém chay thu thap duoc,
SVM va hdi quy Logistic (LR) dugc lya chon  70% s6 luong diém dugc sir dung dé huan
thir nghiém dé xay dung mé hinh dy bao nguy  luyén mé hinh, trong khi 30% s lugng diém
co chay ring khu vyc nghién ciru, sau d6 danh  chay con lai dung dé kiém tra do chinh xac mo
gia d6 chinh xac dya trén bo dir liéu kiém tra  hinh. So dd quy trinh nghién ctu dwoc trinh
va lya chon thuat toan c6 do chinh xac cao  bay trén hinh 2.

‘ Khio sat khu vuc nghién citu, thu thip dt liu ‘
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Hinh 2: Sor do quy trinh cong nghé dir bdo nguy co chay rieng tir diz liéu vién tham va GIS
3. Két qua nghién ciru va thao luan d6 déc va huéng suon khu vyc tinh Pha Yén
Trén hinh 3 trinh bay két qua xay dung tr md hinh s6 do cao AI_,OS véi do phan giai

cac I6p thong tin vé dia hinh, bao gdm do cao, khong gian 30m, cung cap boi Co quan hang
khong vii tru Nhat Ban (JAXA).
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Hinh 3: Cdc 16p diF liéu Vé dé cao, dg doc, huéng swon khu vc tinh Phaz Yén

Tir bo dir liéu vé khi hau thu thap tirdu an  quan dén yéu té khi hau nhu do am khong khi
POWER cua Co quan Hang khdng vii tru Hoa  tuong dbi, nhiét d6 bé mat va luong mua trung
Ky (NASA), trong nghién ciru tién hanh xay  binh thang (hinh 4).
dung cac 16p dit liéu dau vao cua md hinh lién
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Hinh 4: Cdc 1ép diF liéu vé dé am khdng khi, nhiér @é bé mat va lwong muea trung binh thang
khu viec tinh Phaz Yén

Céc |6p thong tin dAu vao ciia mé hinh dy
bao nguy co chay ring vé sir dung dat/lép pha
(LULC), 16p pha thyc vat (chi s NDVI), 16p
pha nuéc mat (NDWI) va khoang cach toi

duong giao thong duogc trinh bay trén hinh 5.
Tat ca 10 16p dit liéu dAu vao cia mé hinh déu
€6 do phan giai khong gian 30 m.

khu vic tinh Phaz Yén

Tir bo dit liéu dau vao nay va 306 diém
chay rung khu vuc tinh Pht Yén trong qua
khtr, trong nghién ciru tién hanh thar nghiém
véi 03 thuat toan hoc may thong dung: RF,
SVM va LR, sau d6 danh gia hiéu suat cua cac
md hinh dé lya chon md hinh phu hop véi diéu
kién ty nhién, kinh té - xa hoi khu vuc thuc
nghiém. 214 diém chay (twong dwong 70% b
dir liéu diém chay) dwoc sir dung dé huan
luyén cac mé hinh hoc may, trong khi d6 92
diém (tvong duong 30% bo dir liéu diém
chay) duoc str dung dé danh gia do chinh xac
cac md hinh. Cac tham sé ddi voi cac thuat
toan duogc thir nghiém véi nhiéu gia tri khac
nhau dé lya chon tham sé co6 d6 chinh xac
cao nhat.

Dbi voi bo dir lieu huan luyén, trong
nghién ciru tién hanh danh gia qua cac chi s6
thdng ké do ludng do chinh xac bao gdom True
Positive (TP), False Positive (FP), True
Negative (TN), False Negative (FN), Positive
Predictive Value (PPV), Negative Predictive
Value (NPV), D6 nhay cam (Sens), Do dac
hiéu (Spec), P chinh xac tong thé (Acc),
F-score, chi s6 Kappa va chi s6 AUC. Dua
trén sb liéu thu dugc ¢ bang 1, cho thdy mé
hinh hoc may RF c6 hiéu suét tét hon so vdi
cac thuat toan khéc bao gdbm SVM va LR. Céc
gia tri TP va TN thu duoc qua mo hinh RF lan
luot 1a 161 va 189 diém dit liéu, cao hon so
cac thuat toan SVM. Vi thuat todn LR, gia tri
TP tuy c6 cao hon so véi RF (165 so véi 161),
tuy nhién gi4 tri TN lai nho hon kh4 nhiéu
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(158 so véi 189). Tuong tu nhu vay, cac gia
tri FP va FN khi st dung thuat toan RF 1a nho
hon so véi SVM, lan luot 1a 53 va 25 diém di
liéu, khi so sanh vai 53 va 62 diém dir liéu khi
sir dung SVM. Trong khi do, véi thuat todn
LR, gia tri FP dat thap nhat (49), tuy nhién FN

lai dat cao hon rat nhiéu so véi RF (56 so véi
25). Vi cac thdng sé con lai, thuat toan RF
déu thé hién hiéu suat cao hon khi so voi SVM
va LR, dic biét 1a gia tri hé s6 Kappa (0.636)
va AUC (0.896) khi so véi SVM (0.463 va
0.846) va LR (0.509 va 0.851).

Bang 1: Hiéu sudt cia cac mo hinh RF, SVM va LR khi si dung tap diz liéu huan luyén

Thuit Chi 56 théng ké do ludng d6 chinh x4c
todn TP ™ FP FN | PPV | NPV | Sens | Spec | Acc F-score Kappa | AUC
RF 161 189 33 25 752 | B83 | B66 | 781 | BLS 0.805 0.636 | 0.896
SVM 161 | 152 53 62 | 752 | 7T1.0 | 722 | 741 | 731 0.737 0.463 | 0.846
LR 165 158 49 36 J71 | 738 [ 747 | 763 | T35 0.759 0.509 | 0.851

Véi bo dir lieu kiém tra, thuat toan RF
cling thé hién hiéu qua cao hon khi so véi
thuat toan SVM va RF, thé hién & phan Ion cac
thong sb danh gia d6 chinh xac (bang 2). Gia
tri cac thong sé6 TN, NPV, d6 nhay cam

(Sens), do dac hiéu (Spec), d6 chinh xac tong
thé (Acc), F-score, hé s6 Kappa va dién tich
dudi duong cong (AUC) khi sir dung thuat
toan RF déu dat cao nhat.

Bang 2: Hiéu sudt cua cac md hinh RF, SVM va LR khi siz dung bé dé lidu kiém tra

Thuit Chi sb théng ké do lwdng do chinh xdc
to:'n; TP ™ FP FN | PPV | NPV | Sens | Spec | Acc F-score | Kappa | AUC
RF 72 74 20 18 783 | 804 | 8OO | 787 | 793 0.791 0.587 | 0.925
SVM 76 64 16 28 826 | 696 | 731 | 80.0 | 76.1 0.776 0.522 | 0.874
LR 72 65 20 27 783 | 707 | 727 | 765 | 745 0.734 0.489 | 0.856

Tir két qua phan tich cac thong s6 thong
ké trong danh gia hiéu suat caa cac mé hinh
du bao nguy co chay rung, trong nghién cau
lya chon thuat toan RF dé phan loai va xay
dung ban d6 nguy co chay ring khu vuyc tinh
Phi Yén. Ban do canh bao chay ring tinh Phi
Yén thanh Iap tr mé hinh hoc may RF duoc
trinh bay trong hinh 6, trong d6 nguy co chay
rung khu vuc tinh Pha Yén duoc chia thanh 5
muc do: thap, trung binh, cao, nguy hiém va
cuc ky nguy hiém.

Phan tich két qua dat dwoc cho thdy, cac
khu vuc ¢o nguy co chay ring «nguy hiém»
va «cuc ky nguy hiém» tap trung cha yéu &
dja ban cac huyén Bong Xuan, Séng Cau, Tuy

An va mot phan cac huyén Tay Hoa, Song
Hinh. Cac khu vuc co6 nguy co chay rung
«thap» va «trung binh» phan b chu yéu &
phia nam cac huyén Tay Hoa va S6ng Hinh
cung phan phia tdy khu vuc tinh Pha Yén. So
sanh véi vi tri cac diém chay xay ra trong qua
khtr (ky hiéu boi biéu twong hinh tam giac
mau den trén hinh 6) cho thay, phan Ién cac
diém chay duoc phan bd ¢ cac khu vuc co
nguy co chdy ring «nguy hiém» va «cuc ky
nguy hiémy, dic biét & khu vuc huyén Dong
Xuan va Séng Cau va phan trung tdm cua tinh
thudc dia ban cac huyén Son Hoa, Tuy An.
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Hinh 6: Ban do dur bdo nguy co chay rimg
kh~u vuc tinh Pha Yén xay dung tur diz liéu
vien thcgm va GIS trén co so thudt toan RF

4. Ket luan

Trong nghién ctru nay, 10 16p dir liéu dau
vao dai dién cho dic diém I16p phu, dia hinh,
khi hau va hoat dong cta con nguoi dugc st
dung dé xay dung ban d6 dy béo nguy co chay
rung khu vyc tinh Phii Yén trén co sd cac ky
thuat hoc may. Cac Iép thong tin dau va nay
duoc chiét xuat tir dit ligu vién thim va GIS,
két hop bo dir liéu cac diém chay trong qua
khtr phuc vu qua trinh huan luyén cua cac md
hinh. 03 md hinh hoc may phé bién, bao gom
RF, SVM va LR dugc thir nghiém dé lya chon
mo hinh phu hop nhat véi dac diém khu vuc
nghién cau. Két qua nhan dugc cho thay, thuat
toan Random Forest cho phép du bao nguy co
chay rirng khu vuc tinh Pha Yén véi d6 chinh
xac cao nhat, thé hién qua so sanh cac théng
s6 thdng ké khi danh gia hiéu suit cua bo dit
lieu huan luyén va bo dit liéu kiém tra.

Két qua nhan duogc trong nghién cau co
thé st dung hiéu qua phuc vu cong tac du bao
sém nguy co chay ring, cung cp thong tin
giup cac nha quan ly trong theo doi, ung pho
va giam thiéu thiét hai do chay ring gay ra.Q
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Summary

Assessment of forest fire risk in Phu Yen province from remote sensing and GIS data
based on Random Forest algorithm

Tran Xuan Truong, Le Thanh Nghi, Hanoi University of Mining and Geology
Nguyen Nhu Hung, Le Quy Don Technical University
Le Hung Chien, Vietnam National University of Forestry

Forest fires are one of the causes of great economic and ecological losses, reducing the area
and quality of forests. Due to the effects of climate change and human activities, the trend and
frequency of forest fires have increased and reached alarming levels in many areas in Vietnam.
Many models of forest fire risk prediction by remote sensing and GIS data have been proposed
and tested for regions with different natural and socio-economic conditions. This paper presents
the results of building a model to predict forest fire risk in Phu Yen province using remote
sensing and GIS data. In the study, 10 input layers were extracted from remote sensing and GIS
data, including the NDVI index, NDW!I index, land cover/land use, distance to roads, relative
humidity, land surface temperature, average monthly rainfall, aspect, slope and elevation are
used to build a forest fire risk prediction map based on the Random Forest algorithm. The results
obtained in the study are an effective solution in early forecasting the risk of forest fires as well
as minimising damage caused by forest fires.O

Keywords: forest fire risk prediction, remote sensing, GIS, modeling, Random Forest, Phu
Yen province.
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