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Nghién cru mo hinh dv bao nguy co chay rung bang cong nghé
Dia khong gian, thir nghiém cho khu vuc phia Ty tinh Nghe An
Doan Thi Nam Phuong" ", Nguyén Vin Trung', Tran Xuan Truong , Lé Thi Thu Ha',
Nguyén Tién Hon?, D6 Ngoc Sang”

'Nhém nghién ciru Cong nghé Dija tin hoc trong Khoa hoc Trai dat (GES),

" 5 Iruong Dai hoc Mo - Dia chat | - )
Hoc vién cao hoc K44 nganh Ban do vién tham va Hé thong tin dia Iy, Truong Pai hoc Mo - Dia chat

TOM TAT

Cac vu chay rung thudng xuyén dang giy ra tac hai nghiém trong cho moi truong tu nhi€n, chang han
nhu lam giam chat lwong khong khi va de doa cac loai khac nhau. Nghién ctru m6 hinh du bao nguy co
chay rumg 1a mét nhiém vu rit quan trong, c6 tinh cap bach trong diéu kién hién nay. Cong nghé dia
khong gian, trong d6 chu dao 1a cong ngh¢ vién tham va hé thong tin dia ly (GIS) di duoc st dung rong
ral va hi¢u qua trong xay dung cac mé hinh dir bao nguy co chdy rung trén thé gigi. Vién tham va GIS
cho phép thu thdp dit liéu vé tham phu ring va si dung chiing dé phan tich, quan 1y, mé hinh héa nhim
canh bao som nguy co xay ra chdy rimg. DPé du béo nguy co chay rung, 04 phuong phap duogc thir
nghiém, bao gom: phuong phap phan tich thir baic AHP va 03 phuong phap hoc may (RF, SVM, CART).
So sanh gia tr1 AUC cua cac mé hinh dy béo, két qua nhan duoc cho thay, thuat toan Random Forest v6i
tham s6 numberOfTrees bang 100 (RE 100) c6 do chinh xac cao nhé‘it, gia tri AUC 1a 0.951 thir nghiém ¢
khu vuc phia tay tinh Nghé An. Ban d6 nguy co chay rung tr nghién ctru nay cé thé hitu ich cho cic nha
hoach dinh chinh sach va chinh quyé€n tinh Ngh¢ An, ho trg quy hoach va st dung dat bén vung.

Tir khoa: Nguy co chay rung, GIS, Random Forest, Nghé An.

1. Pt van dé

Cac m6 hinh hoc may (machine learning) da duoc sir dung rong rai trong cac nghién ciru trén thé 2101
va & Viét Nam nhim xay dung cac moO hinh du bio nguy co chdy rimg. Jaiswal va cong su (2002) sir
dung phuong phéap phén tich thir bac (AHP) dé thanh lap ban d6 du bao nguy co chay ring khu vuc
Gorna Subwatershed (bang Madhya Pradesh, An D9) trén co s¢ dir [i€u anh vé tinh IRS va cong n hé
GIS. Anh vé tinh IRS 1D LISS III dugc s dung dé thanh 1ap ban dd tham phu thyc vat, két hop cécflg’ .
thong tin khac nhu do doc, ban do dia hinh, khodng cich dén khu dan cu,... dé than lép, ban dé nguy gg
chay rimg, trong d6 moi yeu to dugc xac d.gph tr'c,)ng 0 anh hudng dén kha nang chay. Két qua nhan duoc
cho thay, gan 30 % dién tich khu vurc qghlen Cuu nam o nguy co chay rung ‘cao’ dén ‘rat cao’ .hﬁ he
véi cac dia diém xay ra chay mg (‘Jalsw‘al ,et al:,, 2092). Yassemi va cong su (2008) tich h , Is)l"r d i
cong nghé GIS, cac mo hinh m61, truong va cac thiet bi di dong (Cellular Automata - CA) nhe“igmp Xa dl.lng
m6t md hinh dy bao chay rﬁ:ng, ap d}lng c‘ho khu vuc Nordegg Alberta (Canada). Két qua nhan du}(lr 'JEg
thay su phit hop giita két qua md phong tir m6 hinh & xudt va dit ligu chgy ta; e Gl

Chowdhury va cong su (2013) sir dung anh v¢ tinh MODIS nhim dy b
Bic Alberta (Canada). Tu anh MODI',S,Acac tac gia de“i.tinh toan cac thong s6 diy v s o VUC phiz
bé mit (land surface temperature), chi s6 han (Normalized Multi-band Drought In(‘i':f,_bao gom: nhiét do

2 A ; Vegetation Wetness Ind 2 o : \ NMDI)’ chi Sé do
4m thuc vat (TVWI Temperaturci getatl ndex) dé xay dune b A ; )
rimg (Chowdhury et al., 2013). Keét qua nhén dugc cho thay, 91,63 0}/,0 s6 fu ik o bép nguy co chay

vuc dugc phan cép mirc d6 chay 14 “rét cao””. D& ning cao dg chinp «se ot C4Y TUNE X4y ra trong khy
chéy rimg tir dit lidu vién tham va GIS, mdt 6 nghién ciru da s

ural nhén tao, random forest, support vector machine,...) k¢ hop ph mw 0 imQ
22 nang cao do chinh xéac (Vasilakos et al., 2009; Oliveira et al., 2((7)11 ; wong phap pl}an tich thir bac AHP

* T oid lién hé
Tgméa’lil: doanthinamphuong@humg.edu.vn
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\ X : | Oliveira et al., 2012), hoj quy logiss;
P héi quy da bién (multiple regression) ( . i

i, 1)y i ) Gl g R R 0
(Pourghasem, . S he pha dir liéu (data mining) (Arpaci et 'fll., 2014) cung Auoc sur dyung C xdy Ehmg
i . 2?111191})1 ii?; béo nguy co chay rérng trén co s¢ danh gia mo1 quan h¢ gitra cac y€u t6 tu nhién, xj hoi
cac mo .

va kha nang xay ra chay.

Arndt va cong su (2013) da nghién ciru moi quan hé giita cac hoat dong du licp, cO so ha té‘u}g, nong
nghiép va l4m nghiép va su phan bo khong gian cua cac ddm chéy r;n:)g ’tron’(g lic.hn;)la?(g tl)l((;’l ég;';lr(li (E)L(l; 1;92 :
b3 ISti 1€n curu nay, 59 bién s6 kinh té - )1 doc 1ap d;
009 bang phuong phap hoi quy logistic. Trong nghleno cuu nay, ol & PP ..
?Iuoc duo% ghé‘m tl%lf vo1 cac mo hinh khac nhau, két qua nhin dugc ch} rqa rang qmat d’(_) duo’pg;sat, duong
rirﬁg va &uc‘mg mon cung voi hoat dong ndng nghiép va 1am nghiép c6 anh huong dang ké dén nguy co
chay rimg (Arndt et al., 2013).

Enoh va cong su (2021) sir dung dir liéu anh ve€ tinh Landsat 8 OLI, m6 hir}h Sf’i do cao I?EM xac d;g]g
fr dir liéu Aster, anh vién thdm d6 phan giai cao Google Earth dé xay dung cac lop‘thongﬂ tin nhuﬂban 0
[6p phu mat dat, cac thong tin dia hinh (d¢ doc, do cao, do dai suon), ’I(nang’ lu’o'f duong b, khu dE.ltl cu,’...
nhdm thanh 13p ban dd nguy co chay rung khu vuc Cross (Niger). Két qua nhan du'qc’ tropg nglilen ;huu
cho thay su hiéu qua cua cong nghé vién thdm va GIS trong du bao sém nguy co chay rung, ciing nhu

chirng minh nguon goc chu yeéu cua chdy rig tai khu vue Cross 1a do cac hoat dOong ctia con nguoi giy ra
(Enod et al., 2021).

Nghién ctru ctia Ruano va cong su (2022) sir dung chi so thuc‘ vat NDVI x4ac djnl} tir anh vién th’e'lrn VE}
cac dir liéu khac vé dia hinh, vt liéu chay, ha tang giao thong nham xay dung mot sO mod hlIlh.dl,l' bag kl}a
rung do anh hudng cua céc y€u to tu nhién, x3 hd1. Cac tac gla da lua chon thir nghiém vo1 cac

mO hinh nhur mé hinh tuyén tinh tong quat hoa (GLMs - Generalized Linear Models), mé hinh téng qllflt
GAMs - Generalized Additive Models dé danh g14 v

to tw nhién gy ra. Do chinh xéc ciia cac m6 hinh dugc danh gi4 tra
0,84 va 0,89 véi ciac mo hinh GLMs, GAMs (Ruano et al., 2022)
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Hinh 1. Khu vién tham dwroc thu thap va xu ly truc

65 canh anh Sentinel 2 MSI, bao gdm anh Sentinel 2A va Sentinel 2B & cac phién hiéu T48 QUG, T48
QVG, T48 QWG, T48 QVF va T48 QWF chup giai doan tir 15/11/2021 dén 16/01/2022 dugc sir dung dé tao
anh khong may khu vuc nghién ctru (phia Tay tinh Nghé An). Anh Sentinel 2 MSI khu vuc thuc nghiém
duoc tién hanh loc miy va loc bong may bang cach sir dung thuét toan Google cloudScore dé tao mait na
cho dam may va Temporal Dark Outlier Mask (TDOM) cho bong may.

M6 hinh sé d6 cao DEM SRTM voi @9 phan giai khong gian 30 m dugc thu thap trén nén tang Google
Earth Engine (GEE). Dir li¢u vé mat do dan cu duogc thu thap tir co s¢ dir liéu WorldPop. Trong khi do,
dit lidu vé toc do gi6 va lugng mua trung binh thang dugc thu thip tir co s¢ dir ligu WorldClim
2.2. Phuwong phap nghién cuu

2.2.1. Phuong phap phan tich thir bac AHP

Phuong phap AHP dugc phat trién boi Saaty 1a mot trong nhimg cach tiép can phan tich da chi tiéu
(MCA) linh hoat va thuan loi nhat, da duoc stir dung rong rai trong xay dung cac m‘(") hinh du bao nguy co
chay rung tir dir iu vien tham va GIS. T’rong mo hinh du bao nguy co chay’ mng th?o p‘huorng phap
AHP, moi yéu td dau vao co gia tri trong SO anh hudng riéng, tir d6 xay dung ban do phan vung nguy co

chay rung. o , - | | L
Buée 1: Xac dinh cac yéu to co lién quan dén nguy co chay rimg (16p phu thuc vat, do am be mat,
nhiét do, @6 doc, huong dbc,...), sap xcp chung thgo cau t’ruc thu. })ac.; | e |
Buée 2: Xac dinh mirc @0 quan trong tuong d6i cta céc chi tiéu bang cach so sanh cap. 5 i
Viéc so sanh dﬁqc thue hién giira cac cap chi tiéu voi nhau va tong hop }2,11 thz,mhﬂ m},c:? ma tran g’gmh?
dong .Vé. n coOt (n la sO chi tiéu). Phan tir a; thé hién muc do quan trong cua chi tiéu hang i so vO1 C
tiéu cot ;.
1 a12 L aln

_ _lazn 1 e Gan (1)
A= (aij ) nxn | : :  uf
a a PR | , . i v 1 A4 i cU
Mirc d§ quan trong ntulong "1 cita chi tiéu i so voi j dugc tinh the(a)(z) t}é 1€ & (lpi (%81) dén 9), nguoc lai cua
2 - Saaty, - ,
chi tiéu J 5o v i 13 1/k. Nhu vy, a;> 0, a; = 1/ap i =1 (333, ZOB 0P 5l o o6t 56 nhi
Buée 3: Tinh ti sb nhat quan (CR) cua timg ma trdn 59 .sanh il Nt U}?g dinh lai mirc d6 quan trong
quén (CR) < 10% thi dura vao tinh toan téng hop, nguoc lai thi can phéuztO gg‘ Saaty, 2008)
clia c4c chi tiéu. Chi s6 nhat quan dugc xac dinh theo cOng ﬂgf Gl , | )
CR=—
RI
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trong do: CI - chi sO nhat quan, la chi s0 do luong muc do chéch hudng nhat quan, duoc X4c d;

cong thirc (Saaty, 2000; Saaty, 2008): : Inh the,
- Kmax —1

n—1 (3)

V01 Amax 1a gid tri trung binh cta vector nhat quan va n 13 so chi tiéu:

AV
Cay quyé&t dini?

4‘{. ' | ;
| S

P"'“"'ﬂe an

| dugrc |
—— Mhigu nhge | On

——

-

Hinh 2 So dd é E
‘ O hua . -

i hudt togs, RF trop, g phén | Két qua

oy quh?t:/(/iwww.section i0/.sect; OaL (Chinh sipg 4, ngudn: by
Y dinh $& khge npa v, OR-10/" phj DS ://ww
: L. C z Phan 1oai v, 4 w.section.io/
“3Y quyet dinh gz 4; E :lrgau (€6 yeu t6 ne3, nhl‘;]yet dinh (decision e trh ) r
1 Xudng theg ¢4 didy K 2 Sdaxu d6 & burge dur dog re,; cac mau huan luyén, " e
€N A€ thy dyrepe 1,4 an, vor mét dir liéu mai, vor M
U dodn
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2.2.3. Phuong phap sir dung thudt todn May ho tro vector
May vector ho torg phap st dung thuit toan May hd trg yét dinh (decision tree) trén cdc mau huan

lu’){én, I{l(’ii cay qu);ét dinh s& khac nhau (c6 yeu t6 ngau nhién). Sau d6 & buédc dy doan, hidu (trong tmg
vo1 N dac trung) d€ phan loai cac didm dir liéu.

Nhanh 14 ( LeafNode -

Hinh 4. M6 ta thudt toan Cady phan loai va hoi quy CART (nguon: https://www.javatpoint.com/)
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_Hinh 8 trinh bay téc d0 gi6, lugng mua trung binh thang va céc 16p dau vao mat do dan sé ciia mé
h1£1h d‘u bao nguy co chay rimg & khu vuc phia Tay tinh Nghé An. Do d0 phén giai cua dir liéu dugc thu
thap tir co s¢ dir liéu WorldPop va WorldClime 12 1000 m nén dé phu hop véi cac 16p dir liéu khéc cua

b moO hinh du bao rui ro chay ring, cac l6p dir li€u nay dugc ndi suy thanh kich thudce pixel 10 m.
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Hinh 8. Cac lop dir liéu ve toc d:o gio, lu’(mg?7 mua trung binh hang thang va mat dé dan sé
cho mo hinh dy bao nguy co chay ring
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Hinh 9. Két qua ldp ban do nguy co chay rimg Hinh 10. Két qgtd lgp ban do nguy co chay
bang ky thudt AHP rieng bang thudt toan RF
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Pé du b4o nguy co chay rimg, 04 phuong phap da duge thir nghiém bao gom: ky thuat AH.P' va 03
phuong phap hoc may (RF, SVM, CART). D chinh xac cua cac phuong phép. nay dugc danh gia va so
sanh dya trén so lidu thuc té cia Cuc Kiém 1am (BO Nong nghi¢p va Phat trién ndng thon) ’\’2\1 du(‘n}g
cong ROC. Két qua thu duge cho thay thuat toan RF v&i tham s6 numberOfTrees 100 cho phép du bao
nguy co chay rung vo1 dO chinh xac cao.

Do kha nang chu dong ciia nguon dit liéu vién tham va GIS., budc tiép theo c6 thé xdy dung phan

mém tu dong cap nhat va boc tach cac 16p dau vao ctia moé hinh du bao nguy co chay rung, tir d6 dua ra
két qua du bao kip thoi.

Ngoai dir liéu tai cho tir co so di liéu ctia Cuc Kiém 1am (B6 NOng nghi¢p va Phat trién n(’“)ng qth()n)ﬂ,
can thu thap cac dir liéu khac vé cac khu vuc tung xay ra chay rung dé giip tang d§ chinh xac cua mo
hinh hoc may trong qua trinh hoc tip va phan loai.

4. Két ludn

Nghién ctru cdc mé hinh dy bao nguy co chdy rimg bang cong nghé dia khong gian, thir nghiém cho
khu vuc phia Tay tinh Nghé An dat hiéu qua cao.

Irén co s0 so sanh, danh gia két qua du bao nguy co chdy rimg tir md hinh dé xgét va dir ligu cac diém
chay, diém khong chdy tir CSDL cua Cuc Kiém lam, BO Nong nghiép va Phat trién nong thon cho thay,
phuong an sir dung thuat toan Random Forest vdi gia tri tham s6 numberOfTrees bang 100 (RF100) cho
do chinh xac cao nhat, thé hién & ti 1 cac diém chay phan bo & cac khu vuce ¢o cap do du bao nguy co
chdy ‘cao’ va ‘rat cao’, dat cao nhét. ’

Ban d6 du bao nguy co chay rimg dugc xay dung trong nghién clru nay c6 kha nang cung cap nhirng

thong tin cho cac nha quan 1y rung va chinh quyén tinh Nghé An, hd tro quy hoach sir dung dat va phong
chong chay ring.
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sing serious harm to the natural environment, such as reducing air quality and
- Researching forest fire risk torecasting models is a very important and urgent
ns. Geospatial technology, mainly remote sensing technology and geographic
has been widely and effectively used in building models to predict the risk of

- Remote sensing and GIS allow the collection of data on forest cover and use
them for analysis, management, and modeling for early warning of the risk of forest fires. To predict the

risk qf forest fires, 04 methods were tested, including: AHP hierarchical analysis method and 03 machine
learmning methods (RF. SVM, C | '

Keywords: Forest fire risk, GIS, Random Forest, Nghe An province.

29



