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TOM TAT

Chdy rirng nhiét ddi theo mua (FFTs) dang tré thanh méi de doa Ién déi vdi tai
nguyén rirng, ddn dén nhitng hdu quad ndng né vé kinh té va méi truwong. Xéy
dwng bdn d6 nguy co chdy rirng nhiét ddi déng vai tro trong viéc du bdo som
kha ndng chdy nhdm han ché dnh huéng dén su suy gidm da dang sinh hoc va
bién déi khi hdu. Nghién ctru da tién hanh thanh ldp ban dé phén bé khéng
gian cua FFTs va phén dinh cdc viing dé xdy ra chdy rirng & khu vire Tdy Nguyén,
Viét Nam. Dwa trén bén nhom yéu t6 Gnh hudng dén FFTs, nghién cuiru Iwa chon
10 chi sé tir di¥ liéu dia hinh, khi twong-thdy vén, vét liéu chdy va dit liéu kinh
té-xd hoi. Thudt todn mdy vecto hé tror (SYM) véi ham co' sé& xuyén tdm duoc
st? dung dé phén loai cdc déi twong I6p phi va si dung dét (LULC). Phuong
phdp phén tich thir bac mo (fuzzy AHP) duoc dp dung nhdm thanh Iép bén d6
nguy co' chdy rirng nhiét ddi tai Tdy Nguyén. Két qué phén loai dwa trén déi
twong cho thdy thudt todn SVM dat duoc dé chinh xdc téng thé t6i wu ld 89%
va hé s6 Kappa la 0,88. Khu vuc cé nguy co rdt cao va cao chiém 40,57% téng
dién tich todn viing, trong dé 79% (N = 822) cdc diém chdy duoc ghi nhén trong
ndm 2024 ndm trong cdc viing nay. Nhin chung, phuong phdp téng hop nay cé
thé o mét céng cu hiéu qua dé€ ldp k& hoach, xdy dung chién lvoc phong chéng
va gidm thiéu nguy co chdy rirng tai cdc khu vire dé xdc dinh.

ABSTRACT

Seasonal tropical forest fires (FFTs) are becoming a major threat to forest
resources, leading to severe economic and environmental consequences.
Developing fire risk maps is essential for early prediction of fire occurrence,
helping to mitigate biodiversity loss and climate change impacts.. This study
developed a spatial distribution map of FFTs and delineated areas prone to
forest fires in the Central Highlands of Vietnam. Based on four main groups of
factors affecting FFTs, the study selected 10 indicators from topographic,
hydro-meteorological, flammable materials and socio-economic data. Support
vector machine (SVM) algorithm with radial basis function is used for land use
and land cover (LULC) classification. The fuzzy Analytical Hierarchical Process
((fuzzy AHP) was used to build a map of tropical forest fires risk in the Central
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Highlands. Object-based classification results indicate that the SVM algorithm
achieves an optimum overall accuracy of 89% and a Kappa coefficient of 0.88.
Very high and high tropical forest fire risk area of 40.57% of the total area of
the, within which 79% (N = 822) of recorded fire points in 2024 were located
in these areas. Overall, this integrated methodology can be a potentially
effective tool for planning and developing strategies to implement preventive
fire control measures in the identified zones.

1. DAT VAN BE

Rirng la ngudn tai nguyén thién nhién quan
trong, dong vai tro thiét yéu trong viéc duy tri
hé sinh thai va cung cdp nguyén liéu cho con
ngudi [1]. Chdy rirng, du bat ngudn tir tw nhién
hay hoat dong nhan tac, dugc xem nhu mot
trong nhirng tai bién thién nhién chinh gay suy
giam nghiém trong hé sinh thai rirng. Nhirng
thiét hai tir thdm hoa chay rirng gay ra ngay
cang trd nén rd rét hon & nhiéu khu vuce do sy
néng |én toan cau va hién tuwong cuc doan
trong nhirtng ndm gan day. Cac loai ddng, thuc
vat trong khu viee rirng chdy khéng chi mat méi
trudng s6ng ma con ddi mat véi nguy co bi
tudc di su sdng. Dac biét, nhirng loai khdong thé
di chuyén nhanh ho3c thi€u noi trd an phai chiu
nguy co tlr vong cao, gay tén that nghiém trong
& cap d6 quan thé [2]. Vi vy, quan ly hé sinh
théi rirng va xay dwng ban d6 nguy co chdy
rirng 1a yéu t6 cét 16i trong viéc bdo tén va phuc
hoi da dang sinh hoc. Tuy nhién, cadc phuong
phdp truyén théng phét hién chdy rirng con
nhiéu han ché&, nhu khé ti€p can khu vuc dé
chay, dia hinh phtrc tap, thi€u dit liéu thoi gian
thuc va gap thach thic vé hdu can trong cong
tac dap Ira [3].

(Ung dung cdng nghé dia khong gian da trd
thanh tiéu chuin trong theo ddi chdy rirng,
duwoc ap dung réng rai bdi nhiéu nghién clru va
co quan kiém |dm. D{t liéu anh vé tinh déng vai
tro quan trong trong viéc phat hién va danh gia
nguy co chdy rirng [4], trong bdi canh céic sy
kién mdi trudng rirtng cé cau tric phirc tap va
cac wu tién mau thuan, phuong phap quyét
dinh da tiéu chi (MCDM) d3 dugc phat trién,
giup cung cap cac gidi phap tuy chinh theo nhu
cau va cach tiép can cla ngudi dung. Trong
nhitng ndm gan day, viéc két hop MCDM véi
cdng nghé dia khéng gian da dat hiéu qua dang

ké trong viéc lya chon tiéu chi, ddnh gid tam
quan trong cta dit liéu, phat hién s&dm va ngan
nglra cac dam chdy I&n, dac biét vao mua kho
[5]. Quy trinh phan cap th& bac ma (fuzzy AHP)
ngay cang ndéi bat nhd khd ndng st dung ly
thuyét tap mo dé mo hinh héa sy khéng chic
chan, tir doé tang do chinh xac va do tin cay
trong phan tich. Phuwong phap nay cai thién x&r
ly cac yéu té kho do lwdng nhu bién ddong khihau,
dia hinh, va tac ddng con ngudi, gilp tao ban d6
nguy co chay rirng cd do tin cay cao hon.

Tay Nguyén c6 khoang 2,57 triéu ha rirng,
bao gbm 2,2 triéu ha rirng tu nhién va phan con
lai 1a rirng trong, vdi dd che phd binh quan
45,94% [6]. Theo cac dy bao, tinh hinh thoi tiét
tai day dién bién phurc tap véi nhiét do ting
1,0-1,5°C, nang néng va khd han kéo dai, gay
thiéu nudc nghiém trong. Nhiéu loai rirng nhu
rirng kin thuong xanh, rirng hdn giao, rirng tre
ntra va rirng tréng cé nguy co chdy cao. T
thang 2 dén thang 4/2024, Tay Nguyén d3 xay
ra nhiéu vu chdy 1&n, thiét hai khodng 50 ha
rirng, 1am 6 nhiém moi trudng va anh huéng
dén doi séng ngudi dan [7]. Khai thac va chat
pha rirng ti€p tuc dién ra phirc tap, lam giam ca
dién tich va chat lvgng rirng, dac biét la rirng
tu nhién. Nghién ctru hién tai dat muc tiéu: (i)
X ly di¥ liéu dnh vé tinh da ph6 dé phan loai
vat liéu chay; (ii) Xac dinh cac yéu t6 khién rirng
dé chay; va (i) Xac dinh céc khu viec dé chay tai
Tay Nguyén, tir d6 xay dwng chién lugce quan ly
va bdo tén hé sinh thai rirng.

2. PHUONG PHAP NGHIEN CUU
2.1. Khu vire nghién ctru va dic diém phan bé
khong gian rirng

Tay Nguyén, ving cao nguyén rong I&n nam
& phia Tdy mién Nam Trung B9, trai dai trén dia
ban nam tinh v&i dién tich 54.548 km?, dong vai
tro trong yéu trong hé sinh thai, kinh té va van
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hoa khu vyc. Pay Ia mot trong nhirng khu vyc
cé dién tich rirng I&n nhat Viét Nam, déng thoi
s& hitru tiém nang kinh té va sinh thai dac biét,
gop phan vao sy phat trién bén virng cla ca
nuwdc. Tay Nguyén gidp véi Quang Nam & phia
bac, cac tinh ven bién mién Trung & phia Dong,
Dong Nai va Binh Phuéc & phia nam, va cac tinh
Attapeu (Lao), Ratanakiri va Mondulkiri
(Campuchia) & phia tay (Hinh 1).

Hé sinh thai rirng Tay Nguyén rat da dang,
phan bé tir d6 cao tir 500 dén 1.500 m, vdi cac
khu vure nhu Kon Tum, Gia Lai, va LAm Ddng ndi
bat b&i rirng nguyén sinh va rirng thuong xanh.

Dak Lak va Pak Nong lai phd bién vdi rirng
khop, noi cay 14 rong rung 1d theo mua. Cac hé
sinh thai chd yéu gém rirng kin thudng xanh,
rirng 14 kim, rirng hon giao, rirng nlra rung 13,
rirng tre nira va rirng trong [8, 9]. Nguy co chdy
rirng tai Tay Nguyén tang cao vao mua khoé do
d6 am thap va s tich tu thuc vat dé chay nhu
14 kho, canh céy, cung sy hién dién cla cac loai
cay chtra nhya dé chdy nhu théng va bach dan.
Vi vdy, viéc quan ly va bao vé hé sinh thai rirng
& day la yéu t6 then ch6t dé gidm thiéu nguy co
chay, bado vé mdi trwdng va duy tri sy phat trién
bén vitng.
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Hinh 1. Vi tri cha khu vic Ty Nguyén trén Ianh tho Viét Nam va cac diém chay nam 2024

2.2. Dir liéu str dung

D lidu dnh vé tinh: Anh vé tinh Landsat 8
OLI va Landsat 9 OLI-2, bao gébm cac kénh phd
Red, Green, Blue, NIR, v&i d6 phan giai khong
gian 30m, duogc st dung dé phan loai vat liéu
chdy khu vyc Tay Nguyén. Cac canh anh cé dé
che pht may duédi 3%, dugc tai mién phi tir bd
swu tap Landsat Collection-2 Level-1 tai
(https://earthexplorer.usgs.gov/) va bao phu
toan bo khu vyc nghién ctru. Anh Landsat-8/9
OLI thu nhén vao thang 2/2024 d3 dwgc hiéu
chinh birc xa va khi quyén théng qua quy trinh
xtr ly ATCOR bang phan mém Catalyst
Professional  (https://catalyst.earth/). Quy

trinh x& ly bao gém: (i) Hiéu chinh dinh phan xa
& tang khi quyén; (ii) Loai bd may mu trén anh;
(i) Chuyén d6i gid tri blrc xa vé gid tri phan xa
bé mat; va (iv) Chuin hda dit liéu theo phuong
phap Mean-Standard Deviation (M-S) dé déng
nhat gid tri ph6 phan xa [10, 11]. Cudi cung, tat
ca di¥ liéu dwoc chuan hda hinh hoc theo hé toa
d6é VN2000 mui 48, ddm bdo dd chinh xac cao
trong phan tich.

Co s& dir liéu GIS va khdo sdat thuce dia: DY
lieu dia hinh, lwvgng mua trung binh, chi sé khé
han, téc d6 gié, mat d6 dan sé, dwong giao
théng dworc thu thap tir ngudn chinh phd va phi
chinh phu. Dt liéu thyc dia déng vai tro quan
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trong trong nghién clru tai nguyén thién nhién,
mdi tredng, giup bé sung, hiéu chinh dit liéu va
kiEm nghiém thdng tin thu thap tir anh vé tinh.
Trong nghién clru nay, tdng cdng 1.055 diém
1ay mau kiém chirng da dwoc thu thap doc theo
tuyén khao sat (Lam Dong — D3k Nong — D3k Lak
— Gia Lai — Kon Tum). Cac ving mau duoc thiét
lap theo tiéu chi dai dién cho cac loai hinh I&p
phi/str dung dat (LULC), phan b6 ngau nhién,
wu tién khu vyc it bi tdc dong, déng thaoi phu
hop v&i thoi gian thu thap dit liéu vién tham dé
dam bao tinh chinh xac.

2.3. Phan loai I1&'p phi va slr dung dat str dung
thuat toan may vecto ho tro’

Phan tich anh vé tinh duva trén déi twong dia
ly (GEOBIA) d3 dwoc sir dung dé phan loai 16p
phl va st dung dat (LULC) tai Ty Nguyén. Khac
véi phuong phap pixel truyén théng, GEOBIA
4p dung céc tham sé ty 1é (scale: 50), hinh dang
(shape: 0,85) va do chat (compactness: 0,65)
dé phan doan anh trén cac kénh phd nhu Xanh
lam (Blue), Xanh luc (Green), D6 (Red) va Cén
héng ngoai (Near Infrared). Qua trinh phan loai

LULC thuc hién qua phadn mém Catalyst
Professional, véi dit liéu 1.055 mau: 739 mau
(70%) dung d€ huan luyén va 316 mau (30%) dé
kiém tra dd chinh xac. LULC dwgc phan loai
thanh 7 nhém chinh gdm mat nudc, khu dan
cu, rirng tu nhién, rirng tréng, ndng nghiép, cay
cbng nghiép va trang co - cay bui. Thuit toan
may vecto hd tro (SVM) véi ham co s& xuyén
tam dugc ap dung dé thuc hién phan loai. Cudi
cung, két qua dugc tinh chinh thdng qua kiém
tra thd céng. DO chinh xac tong thé (Overall
accuracy) va hé s6 Kappa (Kappa coefficient)
duogc sir dung dé danh gid hiéu qua phan loai,
ddm bdo két qua cd dd tin cdy cao.
2.4. Lva chon céc chi s6 nguy co’ chdy rirng
Nguy co chdy rirng chiu anh hudng bdi
nhiéu yéu td, cd thé chia thanh bén nhém
chinh: (1) dia hinh; (2) khi twgng - thay van; (3)
vat liéu chdy; (4) kinh té-x3 héi. Tat cd nhitng
yéu t8 nay déu dugc phan tich k§ ludng trong
nghién clru dé hiéu rd hon vé nguy co chay
rirng tai Tay Nguyén.
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Hinh 2. Cic chi sd nguy co’ chay cia nhém yéu td dia hinh (T)

e Yéu té dia hinh (T): Dia hinh 13 yéu t6
guan trong trong danh gia nguy co chdy rirng,
bao gébm cac chi sé chinh: d6 cao, d6 déc va
hwéng doc [12]. P cao (T1, don vi: m), anh
huwédng dén vi khi hdu va d6 am cla tham thuc
vat, vdi cac khu vuce cao thuong ¢ d6 4m cao
hon va nguy co chay thap hon, trong khi vung
thap dé xay ra chdy do khi hau néng; B6 déc
(T2, don vi: °), cang |&n thi t6¢c d6 lan truyén

chdy cang nhanh, vi lira thuong lan theo hudng
ddc 1&n, trong khi dia hinh bing phang c6 nguy
co chdy thap hon; Hwdng déc (T3, don vi: °),
quyét dinh lvgng blirc xa mat tréi ma khu vuc
nhan duoc, anh hwdng dén nhiét d6 va do am
dat. Cac huéng doéc quay vé phia mat troi
(Nam, Tay Nam) thudng khoé hon, lam tang
nguy co chdy so véi hwéng Bac hodc Dong Bac,
noi it bi anh nang tryc tiép chiéu vao (Hinh 2).
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e Yéu td khi twong - thiy védn (M): Mirc d6
nghiém trong cda chdy rirng phu thudc vao
nhiéu yéu td, trong doé khi twong déng vai tro
then chét [13]. Lwong mua trung binh (M1, don
vi: mm), anh huéng dén dd 4m cla thuc vat va
dat; lwvong mua cao giup gidm nguy co chdy,
trong khi lwgng mua thap lam tdng nguy co
chay rirng; Chi sé khé han (M2, don vi: mm),
phan 4nh tinh trang thiéu nuwdc cha khu vue,
vdi cac vung ¢ chi s& khé han cao thuong dé
xay ra chdy do tham thuc vat mat nwdc; Téc dd
gié (M3, don vi: m/s), gép phan lam tdng t6c d6
lan truy@n dam chdy; gié manh cé thé tao thém
diém chay mdi, khién nguy co chdy rirng cao
hon, dac biét trong mua khoé (Hinh 3).

e Yéu té vdt liéu chdy (F): Kha nang bat |ra
va lan truyén chdy cla céc loai tham thuc vat
khac nhau phu thudc vao cac loai hinh Iép
phd/str dung dat (LULC) [14]. Rirng tw nhién véi
tham thyc vat day dac tao ra lugng 1&n vat liéu
chdy va diéu kién thuén lgi cho Itra lan réng do
sy tich tu cda |4 khé, canh cay va chat mun trén
mat dat. Rirng tréng, du cé méat do cay thap

Hinh 3. Cac chi s6 nguy co’ chdy cia nhém yéu té khi twong - thiy van (M)

hon, van cé nguy co chay cao néu khéng duoc
quan ly tét, dac biét trong mua khd. Nguoc lai,
dat néng nghiép vdi cay trong ngan ngay hodc
it thwe vat l1au nam thudng céd nguy co chay
thap hon. Tuy nhién, cac hoat déng nhu dét phu
pham ndng nghiép van tiém an nguy co gay chay.
e Yéu té6 kinh té - xd héi (S): Con ngudi va
co s&@ ha tang déng vai trd quan trong trong
nguy co chdy rirng [15]. MGt d6 dén sé (S1, don
vi: nguori/km?), cao gay ap luc 1én tir cac hoat
ddng nhu d6t nwong, dét rac, hay so suat khi
sit dung Ira, lam tdng nguy co chdy rung;
Khodng cdch dén khu dén cw (S2, don vi: km),
anh hudang dang ké, vdi rirng gan khu dan cu
dé bj tdc dong tir cac hoat ddng clia con ngudi,
tang kha nang xay ra chdy. Khoang cdch tur
dwong giao théng (S3, don vij: km), cling la yéu
td nguy co, do tia Itra tlr phuong tién, ro ri
nhién liéu, hay théi quen vt tan thudc bira bai.
Nhitng khu vuc gan duong giao théng chinh
thudng c6 nguy co chdy cao hon vi tan suét
hoat dong ctia con ngudi lén hon (Hinh 4).
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Hinh 4. Cac chi sd nguy co’ chay cia nhém yéu té kinh té - xa hdi (S)
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2.5. Lap ban d6 nguy co chdy rirng tiém an
bang quy trinh phan tich th& bac m¢&

Quy trinh fuzzy AHP duwoc sir dung dé xac
dinh trong s6 clia cdc nhdm yéu té: dia hinh (T),
khi twgng - thay van (M), vat liéu chay (F), va
kinh té€ - x3 héi (S), cung cac tiéu chi. Cac tiéu
chi dwgc so sanh cap d6i vdi thang diém tir 1
dén 9, dua trén kién thirc chuyén gia qua bang
héi. Tinh nhat quan dwoc kiém tra bang chi s
Clvaty Ié CR, chi khi CR < 0,10 thi phuong phap

fuzzy AHP duwgc thuc hién. Fuzzy AHP phan anh
sy khong chac chan clha dit liéu va tich hop ly
thuyét mo dé xac dinh mic d6 quan trong,
khac phuc gidi han phuong an thay thé va dam
bao phan tich hiéu qud [16]. Chi s6 nguy co
chdy rirtng nhiét déi tiém &n (OFFI) dwoc tinh
dwa trén téng bdn nhém yéu té (T, M, F, S) theo
Phuwong trinh 1. Phuong phép nay cé thé diéu
chinh dé 4p dung & cac khu vic khéc, ca trong
va ngoai nwarc.

OFFI = Wr X X3 (L X Wry) + Wiy X X305 (L X Wigj) + (L X We) + Ws X 23—y (Lgp, X Wep) (1)

Trong dé:

Wr, Wy, W, Ws la trong s6 cta bén nhom
yéu té;

Wri, Wi j, W, Wep, la trong s6 cla cac tiéu
chi trong m&i nhém (T, M, F, S);

L, Lyj, Lsp la cac tiéu chi.

Cac tiéu chi cda cdc nhom yéu té dwoc phan
loai thanh ndm mrc d6 nguy co chay rirng tiém
an theo thuat toadn "natural break" va diéu
chinh bdi chuyén gia moi trudng va tai nguyén
rirng. Nguy co chdy rirng dugc chia thanh 5 cap
do: (i) Rat thap, (i) Thap, (iii) Trung binh, (iv)
Cao va (v) R4t cao.

Bang 1. Mirc dd nguy co’ cta céc chi sé tac dong dén chdy rirng

Nhém chi s6 cla yéu té dia hinh (T)

Rét thép Thép Trung binh Cao Rét cao
(T1) >2.000 1.500 - 2.000 1.000 - 1.500 500 - 1.000 <500
(T2) <10 10-15 15-20 20-00 >30
¢ 1o aemor  DONg BAc (45°), Dong (90°), Dong Nam (135°), .
(T3)  Bac(07, 360°) Téygséc (315°) Téyg(270°) TéygNam (225°) Nam (180°)
Nhém chi s6 clia yéu t6 khi twgng - thay van (M)
Rét thép Thép Trung binh Cao Rét cao
(M1) <1.000 1.000 - 1.500 1.500 - 2.500 2.500 - 4.500 >4.500
(M2) >1.500 1.000 - 1.500 500 - 1.000 250- 500 <250
(M3) <1,0 1,0-1,5 1,5-2,5 2,5-3,5 >3,5
Nhém chi s6 clia yéu t6 vat liéu chay (F)
Rét thép Thép Trung binh Cao Rét cao
Mat nudc NongA nghiép, a C:a]y bui, . Rirng trong Rirng tu nhién
dan cu cay cong nghiép
Nhém chi sé ctia yéu t6 kinh té - x3 hdi (S)
R@t thép Thép Trung binh Cao Rét cao
(1) < 40.000 40.000 - 70.000 70.000 - 100.000 100.000 - 150.000 <150.000
(52) >3,0 2,0-3,0 1,0-2,0 0,5-1,0 <0,5
(S3) >10 6,0-10 3,5-6,0 1,5-3,5 <15

3. KET QUA VA THAO LUAN
3.1. Phan tich két qua phan loai va trong sé cac
tiéu chi tai khu virc Tay Nguyén

Trong nghién ctru nay, phan mém Catalyst
Professional dwoc sit dung dé phan doan hinh
anh vdi cdc tham s6 t6i wu sau khi thir nghiém
nhiéu lan: Scale 1a 50, Shape la 0,85 va

Compactness la 0,65. Cac tham sé nay duogc
danh gid 1a phu hop vai dit liéu, cho phép chiét
tach cac d6i twgng LULC trong khu vec bao gom
mat nwdc, dan cu, rirng tu nhién, rirng tréng,
noéng nghiép, cady cong nghiép va trang cdé-cay
bui (Hinh 5). Qua trinh phan loai dwoc thuc
hién bang thuat toan SVM. Cac khu vuc nhé &
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bi nham 1an d3 dwoc chinh sra thd cong dé
d3m bdo két qua dat chat lwgng cao nhat. Két
quad cudi cung cho thay dé chinh xac téng thé

(OA) dat 89% va hé sé Kappa la 0,88, dap (ng
yéu cau dé thuc hién cdc cdng doan nghién clru
tiép theo [17].

—————— A
N
z
No6ng nghiép
25 Rirng tw nhién
Rirng trong kl" ol z
Cay bui { - =8l =
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Cay cong nghiép 'Em B¢ )
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7 wwy B}
@ E
e
....... % w0

Tay Nguyén la khu vuc co dién tich rirng Ion
th& hai cd nudc, vdi khoang 2,5 triéu ha rirng
ty nhién va 0,5 triéu ha rirng trong, chiém
17,5% téng dién tich rirng toan quéc. Rirng tai
day khong chi gan lién véi doi séng cla ngudi
dan dia phuwong ma con déng vai tro quan trong
ddi véi méi trudng sinh thai va da dang sinh

07°0'0"E 108°0°0"E

Hinh 5. Ban d6 phan b6 khdng gian céc loai hinh LULC khu virc Tay Nguyén

109°0°0"E.

hoc. DU d3 c6 nhiéu nd lwc bao vé va phat trién,
Tay Nguyén van d&i mat vdi tinh trang suy giam
dién tich va chat lvong rirng, cung nhitng khé
khan trong viéc phat trién bén virng. Trong so
cla cdc nhdm yéu t6 va tiéu chi dwoc trinh bay
trong Bang 2.

Bang 2. Trong sd cuia cac tiéu chi trong phwong phép fuzzy AHP

Nhém yéu té Trong sd chinh Tiéu chi Trong s6 phu  Xép hang
T1 (D6 cao) 0,458 5
Dia hinh (T) 0,136 T2 (D6 déc) 0,416 6
T3 (Hwéng déc) 0,126 9
M1 (Lwgng mua trung binh) 0,547 2
Khi twgng - thay van (M) 0,493 M2 (Chi sé khé han) 0,345 3
M3 (Téc dd gid) 0,109 7
Vat liéu chay (F) 0,271 F1 (L&p phd va st dung déat) 1,000 1
S1 (Mat do dan s6) 0,185 8
Kinh té - x3 héi (S) 0,101 S2 (Khodng cach dén khu dan cw) 0,659 4
S3 (Khodng cach dén giao thong) 0,156 10

Nghién ctru cho thay céc yéu té dia hinh (T)
v3i trong s6 0,136 tac dong dang ké dén nguy
co chay rirng, dac biét & khu vyc dia hinh cao
va ddc, noi dé tich tu diéu kién kho hanh. Yéu
td khi twong - thay van (M) cé trong s6 cao nhat
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0,493, déng vai tro chu choét. Vat liéu chay (F)
v@i trong s6 0,271 1a yéu t6 then chét, nhan
manh sy anh hudng clia tham thyc vat va cach
sir dung dat déi véi kha ndng bat Itra va lan
truyén chdy. Yéu t6 kinh té - xa hoi (S) cé trong
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s6 thap nhat 0,101, nhung khodng cdch dén  anh huwéng truc ti€p, dirng thi tu vé mirc do
khu dan cu (S2) va hoat dong con ngudi van  tac dong trong nghién ctru.

0EE ToroE 107g0E 000 E 000k
= 1
Quang A - ,& ’\
e ™’ .
3 3 N N
3 =] i
z \ A
N,
h \
X, \,
e 3 S
= L by - by z
2 4 : i \ 2 - ‘. Z
] CHUGIAI ©,"" &0 | CHU GIA1 L B
" | Macdbnguyco 1 " | Murc 46 nguy co th
chdy nhém yéu t6 T " chdy nhém yéu té M % "
> \
2> Rt thap 2> Rét thip | \ B, 2
Thip Thép L ;
z Trung binh z Trung binh o l ;
:o i:° Nemer BAKLAK =%
2 Rétcao 2 Rat cao 4 3 iy
i ©° 2
i Q
¥ =
P izt o 3 z 2 - e ww z
- : % > < B " =3 £
s 2 - @©
> : : n
&7 hudn ~..f
Kol S S Ry 122
2 Bong Nal / & ru-u—L_r—hcn g o
3 7 Binh Thuan P S P - 3 Py
s i s
107°0°0" 1082007, 109°0°0" K 107007 108°0'0"E 109°0'0"

Hinh 6. Phan bd khdng gian mirc dd nguy co’ chdy cia nhém T (bén trai) va nhém M (bén phai)

Phan tich cho thay dé cao 1a yéu td quan  trung binh (mau vang) xuat hién rong tai Gia Lai
trong anh hudng dén nguy co chay rirng,  vabak Lik; nguy co cao va rat cao (mau dd, do
thudng tap trung tai khu vee cé d6 cao tir 100 dam) tap trung & Kon Tum, T4y Bac va DPong
dé&n 900 m vao mua kho, theo dit liéu thang 2 Nam Gia Lai, Ddng Nam Dak Lak, va Tdy Nam
tai Ty Nguyén. Nguy co chdy rirng theoyéutd  LAm Pong, & dd cao 300 - 400 m. V& nhém yéu
dia hinh (T) dwoc phdn bd nhu trong Hinh 6  t6 khi twgng-thdy van (M), mic d6 nguy co cao
(bén trai): nguy co rat thap va thap (mau xanh  va rat cao dugc phan bd tai Tay Bac tinh Pak
la cay) chu yéu tap trung & trung tdm tinh Gia L3k va Pong, Dong Nam tinh Gia Lai, nhu duoc
Lai, Dak L3k vd mot phan Dak Nong; nguy co  thé hién trong Hinh 6 (bén phai).
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Hinh 7. Phan b6 khéng gian mrc nguy co’ chdy cia nhém F (bén tréi) va nhém S (bén phai)
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Hinh 7 (bén trai) cho thay nguy co chay rirng
theo nhém vat liéu chay (F) phan bd khong déu:
murc rat thap va thadp (mau xanh 13) tap trung
rai rac tai trung tdm Kon Tum, phia Dong Gia
Lai, cing mot phan nhé & Dak Lk va LAm Dong.
Mtrc trung binh (mau vang) xuat hién chd yéu
tai Gia Lai, Dak L3k, trung tam LAm Dong va phia
Nam D3k Nong. Nguy co cao va rat cao (mau
do) tép trung & Kon Tum, khu vue gidp ranh Kon
Tum — Gia Lai va Dak Lk — LAm Dong, dic biét
& Kon Tum, noi nguy co chdy rirng cao nhéat
trén toan Tay Nguyén. Hinh 7 (bén phai) thé
hién nguy co chdy theo nhdm kinh té - x3 hoi
(S), v&i s dnh hudng tir cdc yéu té nhu khu dan
cuwva dudng giao thong. Nguy co trung binh tap
trung gan khu dan cu va giao théng, trong khi
nguy co cao va rat cao (mau dd) chd yéu & trung
tdm cac tinh, do tdc déng manh mé tir hoat
dodng con nguwdi. Phia Ddng Bac Kon Tum va doc
ranh gi&i Gia Lai, Dak Lk, D3k Nong, LAm Dong,
nguy co chay tdng dan khi khoang cdch dén khu
dan cuv I&n hon, cé thé do kiém soat kém va su
tich tu vat lieu dé chay.

K&t qua phan tich chi ra rang tinh Kon Tum
¢ nguy co chdy cao va rat cao, tap trung vao

nhém yéu t6 dia hinh (T) va vat liéu chdy (F).
Tinh Gia Lai bij tac déng chi yéu bédi yéu td khi
twong-thdy van (M) va kinh té - xa hdi (S). Dak
Lak c6 nguy co chdy cao nhat, khi ca bon nhém
yéu t& déu thé hién rui ro, dac biét |a vat liéu
chay (F) va kinh t&-xd hi (S). Trong khi d6, Dik
NOng va LAm Doéng thudng ghi nhan nguy co
chdy thap va rat thap & nhiéu nhém yéu t6. Dak
L3k va Gia Lai Ia hai tinh dé xay ra chay nhat,
con Kon Tum, LAm Déng va Dak Noéng cé mirc
nguy co chdy bién déi theo tirng yéu td phan tich.
3.2. Panh gia nguy co’ chay rirng va wu tién bao
ton hé sinh thai rirng nhiét déi tai Ty Nguyén
Dwa trén phuwong phdp fuzzy AHP va cac chi
s6 dénh giad thu dugc, Hinh 8 minh hoa nguy co
chay rirng nhiét d&i tai Tay Nguyén. Thuat toan
“Natural Break” dwoc sir dung dé phan biét cac
khu vue nguy co, véi khad nang te ddng xac dinh
diém ngat tw nhién trong dir liéu, ddm bao
phan loai chinh xdc. K&t qua chia nguy co thanh
5 mirc do: rat cao (3,80+5,01), cao (3,29+3,80),
trung binh (2,83+3,29), thap (2,34+2,83), va rat
thap (1,10+2,34), phan anh sy phan bé khong
ddng déu cac yéu td gy chay trong khu vuec.
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Hinh 8. Phan b6 khéng gian mirc dd nguy co’ chay rirng nhiét déi (bén trai)
va anh chup hé sinh thai rirng khu virc Tdy Nguyén (bén phai)
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Cac khu vie dugc xac dinh cé nguy co chdy
rirng nhiét déi cao va rat cao chiém khoang
40,57% téng dién tich, tap trung & phia Tay va
Tay Nam tinh Kon Tum, phia Tay va Dong Nam
tinh Gia Lai, phia Tay Bac tinh D3k L3k, phia
DPong Nam tinh LAm Dong va phia Bac tinh Dak
Néng. Pay la nhitng khu vyc can dugc quan
tdm d&c biét do mirc d6 nguy co chdy cao nhat.
Bang 3 thé hién mirc d6 nguy co chdy tai cac hé
sinh thai rirng khu vire Tay Nguyén, cé thé thay

rang, nguy co chdy rirng rat cao va cao tap
trung chd yéu & hé sinh thai (rirng kin thuong
xanh, rirng 1a kim va rirng nlra rung 13). Déy la
nhitng khu vyc cdn dugc quan tdm dac biét
trong viéc phong chéng chay rirng, doi hdi céc
bién phap khan cip va hiéu qua dé bao vé cac
khu rirng nay khdi nguy co chdy. Tai Tay
Nguyén, cac hé sinh thai rirng cé mirc do nguy
co chdy khac nhau tuy thudc vao dic diém
tham thuc vat va diéu kién mdi trwong.

Bang 3. Mirc dd nguy co chdy tai cac hé sinh thai rirng khu vyrc TAy Nguyén

Hé sinh thai rirng ch yéu & Tay Nguyén (don vi: ha)

Rirng kin Rirng Rirng Rirng Rirng Rirng

thwong xanh 1a kim nirarungld hon giao tre nira trong

- Rét thap 27.848 11.705 12.715 10.846 10.325 83.604
}:: Thép 354.295 49.339 125.393 70.666 10.698 133.628
8 Trung binh 404.341 120.862 157.649 105.413 10.584 111.046
?o Cao 260.768 69.922 134.922 71.122 57.355 83.968
< Rét cao 206.396 36.537 173.506 56.723 40.070 77.754

Phan tich dit liéu nam 2024 ghi nhan 1.043
diém chay tai Tdy Nguyén, trong d6 gan 79%
nam & cac khu vyc dy bdo nguy co cao va rat
cao, vdi ty l1é cu thé: mirc cao chiém 47,65% va
rat cao chiém 31,16%. Cac khu vuc nguy co rat
thap, thap, va trung binh chiém [an luot 4,12%,
5,08%, va 11,98%. K&t qua nay cho thay ban d6
nguy co chdy rirtng cé dé chinh xac cao, nhan

manh tdm quan trong cla viéc gidm sat va quan
ly rirng hiéu qua. D& giam nguy co va han ché
thiét hai tir chdy rirng, cdn dau tv vao hé théng
canh bdo sdm, phan bd nguén luc phong chay
hop ly, va nang cao nhan thirc cdng ddng tai cac
khu vuc nguy co cao. Day la nhitng bién phap
thiét yéu dé bao vé rirng va mdi trudng bén virng.

Bang 4. Xac thuc véi dir liéu diém chay rirng tir Cuc Kiém Iam nam 2024.

M6 ta S6 lrgng diém chay thye té tai khu vre Tdy Nguyén (N = 1.043)
R4t thap Thap Trung binh Cao R4t cao Téng
S8 diém chay 43 53 125 497 325 1.043
Ti 1& phan trdm (%) 4,12 5,08 11,98 47,65 31,16 100

4. KET LUAN

Nghién ctru da st dung cong nghé dia khong
gian va thuat todn hoc may dé l1ap ban do nguy
co chdy ring nhiét ddi theo mua tai Tay
Nguyén, tap trung vao tac déng cta bén nhém
yéu t6: dia hinh, khi twgng - thay van, vat liéu
chdy va kinh té - xa hoi. Cac yéu td nhu thoi tiét

khé han, lvgng mua thap, nhiét d6 cao, gan
khu dan cu va ha tang giao théng duoc xac dinh
gop phan tdng nguy co chdy rirng. Tham thuc
vat va hé sinh thai rirng tai Tdy Nguyén doéng vai
trd quan trong trong viéc xac dinh nguy co va
hanh vi chdy rirng. Viéc két hop MCDM vdi
céng nghé dia khéng gian gitp xay dung ban d6
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nguy co chdy rirng ¢ d tin cdy cao, ho tro hiéu
qua quan ly tai nguyén rirng. Nghién clru xac
dinh 40,57% dién tich Tay Nguyén nam trong
khu vuc nguy co cao va rat cao, chd yéu & Tay
va Tay Nam Kon Tum, Tay va bdng Nam Gia Lai,
Tay Bac Bk Lak, Pong Nam Lam Dbng, va Bac
D3k Nong. Kiém chirng véi dit liéu chdy rirng
nam 2024 cho thay 79% diém chay ndm trong
khu vyc dugc dy bdo nguy co cao va rat cao,
khang dinh hiéu qua ctia md hinh nghién ctru.
Nghién ctru khéng chi dinh huwdng chién luoc
phong chdy ma con mé ra co hdi nghién clru dai
han vé bién déng khi hdu va st dung d4t. Cac
bién phap can thiét bao gdbm theo ddi, canh bao
sém, str dung cong nghé dia khdng gian, va phdi
hop gitta co quan quan ly, cong déng dia
phuong, cung t6 chirc qudc t€ nham bao vé
rirng va da dang sinh hoc bén virng.
Lo'i cam on

Nghién clru nay duwoc tai trg bdi nhiém vu
khoa hoc QG.24.06 cGa Dai hoc Quéc gia Ha
No&i. Cac tac gid xin cdm on Cuc Khdo sat Dia
chat Hoa Ky (USGS) d3 cung cap quyén truy cap
m& dit liéu anh vé tinh Landsat.
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