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TOM TAT

Chay rting la thach thiee 16n d6i véi bao ton tai nguyén ring va quan ly bén viing
tai cac xa mién nui. Cac xa Song Vang, Song Kon, Dong Giang va Bén Hién, thanh
phd Da Néng (thudc Huyén Pong Giang, tinh Quang Nam cii) c6 khoang 69.960 ha
dat 1am nghiép co rung trén tong dién tich tw nhién hon 82.185 ha. Nghién cttu ting
dung GIS két hgp phan tich da chi tiéu va phan tich th bac (AHP) dé xay dung ban
d6 phan cap nguy co chdy ring, voi ti s6 nhat quan CR =0,097 <0,1. Bay yéu t6 duoc
lwa chon c6 co s khoa hoc va tham van 30 chuyén gia kiém lam: hudng phoi, kiéu
ring, khoang cach dén song sudi, nwong ray, duong giao thong, d6 ddc va dd cao,
véi trong so tir 0,0323 dén 0,398. Hudng phoi cé trong sd cao nhdt, phan anh vai tro
chi phéi cua birc xa mét troi va gié Lao d6i véi d¢ am vat liéu chay tai dia ban. Ban
d6 5 cap cho thdy ~79% dién tich rung thudc cdp Cao va Nguy hiém, tap trung tai

swon tay va vung tiép gidp nuong ray, phuc vu canh bdo sém muia kho (thang 3-8).

Tt khoa: Chay ritng, Phan tich thit bac (AHP), QGIS.

1. MO PAU

Hién nay, bién d6i khi hau dang trd thanh thach thiec toan cau nghiém trong, voi
nhitng dién bién ngay cang khdc liét. Viét Nam la mét trong nhitng qudc gia chiu anh
hudng sau sac nhat, tinh trang thoi tiét bat 6n dinh da lam bung phat nhiéu vu chay
ring trén dién rong, de doa hé sinh thai, moi treong song va phat trién bén viing (Nhat
Trinh, 2023). Rttng Viét Nam khong chi la biec tvong phong tha tie nhién treede 1 lut, sat
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16 hay hiéu ting nha kinh, ma con 1a kho tai nguyén sinh hoc, tao sinh ké va thic day
kinh t€ dia phuong.

Cac xa Song Vang, Song Kon, Dong Giang va Bén Hién (thuoc Huyén Dong
Giang, tinh Quang Nam cii) c6 dién tich ritng 16n (~69.960 ha trén 82.185 ha tw nhién),
voi nguy co chdy ritng ludn ¢ mitc cao trong mua kho (Cong T, 2023). Giai doan 2019-
2024, dia ban ghi nhan khoang 15-20 vu chdy ring/nam, tap trung tir thang 3 dén thang
8, nguyén nhan chti yéu la hoat dong d6t nwong ray caa dong bao Co Tu va stt dung Itra
khong an toan trong ring (Tran Huong, 2015).

Vi vay, chung t6i da tién hanh tng dung cong nghé GIS két hgp phan mém QGIS
nham xay dung ban d6 phan ving nguy co chdy rimg tai cac xa Song Vang, Song Kon,
boéng Giang va Bén Hién, gop phan nang cao nang luc phong ngtra va ting phé chay
ring tai dia phuong.

2. NOI DUNG VA PHUONG PHAP NGHIEN CUU
2.1. Khu vuc nghién cttu

Céc xa Song Vang, Song Kon, Bong Giang va Bén Hién, tong dién tich tu nhién
hon 82.185 ha, trong d6 dat l1am nghiép c6 rung dat hon 69.960 ha (~85% dién tich tu
nhién) (Cong T4, 2023). Dia hinh cha yéu la d6i nui, d6 cao tir dudi 500 m tai thung ling
ven song Vu Gia dén trén 1.600 m tai dinh nui phia tay bic. Khi hau nhiét ddi gié mua,
mua kho kéo dai tir thang 3 dén thang 8 véi nhiét d¢ trung binh 26-28°C, gié Tay Nam
(g16 Lao) thoi manh lam d¢ am vat liéu chay giam thap. Dan so cha yéu la dong bao Co
Tu véi tip quan canh tdc nwong ray, 14 nguyén nhan quan trong gay chdy rimg (Tran
Huwong, 2015).
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Hinh 1: Ban d6 khu vuc nghién ctru

2.2. Phuong phap nghién ctitu
a. Thu thép s6 liéu so cip, thit cap

Phéng vén truc tiép: 130 d6i tuwong gom kiém lam va can bo ban quan ly ring
(30 nguoi), cha ring (10 ngwoi), luc lwong bao vé ritng (40 nguoi), can bo dia phuong
(10 ngwoi) va nguoi dan (40 nguoi).

Dt liéu thit cap: D@ liéu kiém ké rtrng nam 2024 tir Chi cuc Kiém lam tinh Quang
Nam (QD s6 226/QD-UBND, 2025); md hinh s6 d6 cao SRTM 30 m; ban d6 thay vén,
giao thong va hién trang st dung dét cdp huyén.
b. Phwong phéap xit ly s6 liéu

Ung dung GIS (QGIS 3.28 LTR): Phiin mém QGIS 3.28 duwoc sir dung dé'xir Iy, phin
tich va chong xép cdc 16p ban do khong gian. Cic 16p ban do don nhin t6' dieoc xdy dung nhuw
sau:
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- D6 cao: DEM SRTM 30 m, cét theo ranh gidi, ndi suy bang "Warp (Reproject)",
phén thanh 5 cap.

- P06 ddc: Tinh tir DEM bang "Slope" (Raster — Analysis — Slope), phan 5 c&p.
- Huéng phoi: Tinh tit DEM bang "Aspect’, phan loai theo huéng dia ly.

- Khoang cach dén song sudi/giao thong: Vector hda, tinh khoang cach Euclidean
bang "Proximity (Raster Distance)", raster héa 30 m, phan 5 c&p.

- Khoang cach dén nwong ray: Xac dinh tir kiém ké rirng 2024 va hién trang st
dung dat.

- Kiéu riing: Xay dung tir kiém ké rirng 2024, raster héa 30 m, phan loai theo Qb
689/QD-TCLN-KL ngay 23/12/2013.

Tat ca 16p raster chudn hda vé hé toa d6 VN-2000 mui chiéu 6° va do phan giai
30 m.

DPhin tich thir bdc (AHP): AHP dwoc sir dung dé’lwa chon cdc tiéu chudn wu tién va xdc
dinh trong s0 cdic nhin t6' (Saaty va cs., 1990). Cau triic phan cap gom 2 cdp: Cap 1 (muc tiéu
tong thé) la xdc dinh nguy co chdy rieng; Cap 2 gém 7 nhin t6'tiéu chi: hwong phoi (HP), kiéu
rieng (KR), khodng cich dén nwong rdy (KNR), song sudi (SS), giao thong (KGT), dg cao (DC)
va d¢ doc (DD). Cic nhin 6" dwoc xdic dinh dwa trén tong quan tai liéu va tham vin 30 chuyén
gia (Pham Hoang Phi, 2013).

Quy trinh tham van chuyén gia gom 4 budc: (1) Xay dung danh sach 30 chuyén
gia (kiém lam vién 25 ndm kinh nghiém, can bd ban quan ly ritng phong ho cap huyén
va tinh, chuyén gia 1am hoc am hiéu diéu kién dia phuong); (2) Phat phi€u khao sat theo
thang do Saaty (1-9) danh gia mirc dd quan trong twong d6i gitra ting cap nhan to; (3)
Tong hop bang trung binh hinh hoc cac gia tri danh gia; (4) Kiém tra CR < 0,1 trede khi
chdp nhan trong s6 cudi cung.

D06 nhat quan ctia ma tran so sanh duoc kiém tra qua ti s6 nhat quan CR = CI/RI
(CR<0,1 la ngudng chap nhan theo Saaty, 1990). Luu y: CR phan anh tinh nhat quan noi
tai cia ma tran so sanh, khong phai chi s6 d¢ chinh xac ctia ban d6 cudi cung.

- Cong thitc c6t 161 cia phuong phap phan tich khong gian da chi tiéu (MCA) két
hop trong s6 AHP trong GIS la cong thitc Chong xép trong s6 tuyén tinh (Linear
Weighted Combination - LWC). Chi s6 nguy co chay rung tong hop (NCCR):

NCCR = Wipp xDD + Winr xHP + Wipc xDC + Wiss xSS + Wiker xXKGT + Wiknr
xKNR + Wikr xXKR
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3. KET QUA VA THAO LUAN

3.1. Cac nhén t6 anh huwdéng dén chdy rirng tai cic xa Song Vang, Song Kon, Dong
Giang va Bén Hién

Chay rting xay ra khi c6 du ba nhan t6 co ban: Oxy, Vat liéu chay va Ngu6n nhiét
(B€ Minh Chau, 2012). Cwong d6 va toc d lan rong phu thudc vao ddc tinh nhién liéu
(khoi lwgng, phan bd, do dm) két hop vdéi cac yéu t6 moi truong nhu van toc gio, dia
hinh va @0 doc.

Bay nhén t6 dwgc lya chon trong nghién ctru nay dwa trén co s6 khoa hoc cu thé:
(1) Hudng phoi — quyét dinh luong biic xa mat troi nhan dwgce va do am vat liéu chay
(Pham Hoang Phi, 2013); (2) Kiéu rting — xac dinh ddc tinh va khoi lugng vat liéu chay;
(3) Khoang cach dén nuwong ray — ngudn ltra cht yéu tir canh tac nwong ray ctia dong
bao Co Tu; (4) Khoang cach dén sdng sudi — anh hwong dén d6 am vi khi hau khu vuc
(5) Khoang cach dén giao thong — lién quan dén kha nang ti€p can ctia con nguoi; (6) B
ddc — anh hudng truc tiép dén téc dd lan truyén lira; (7) PO cao — anh hudng dén diéu
kién nhiét &m va mirc d6 hoat dong ctia con nguoi (BE Minh Chau, 2012; Tran Quang
Bao va cs., 2019).

D6 cao dia hinh: Vung thap (<500 m) tai thung liing ven song Vu Gia kho hon,
c6 nhiéu hoat ddng con nguoi va tiép gidp nwong ray — nguy co chay cao hon. Viing
cao (>1.600 m) tai dinh nui phia tay bac mat, &m hon — nguy co thdp hon. D9 ddc >35°
chiém ty 1é dang ke tai khu viec ntii cao phia tay, lam tang t6c d6 lan truyén lira (B€ Minh
Chau, 2012). Kiéu ring: HG2, NUA va RTK c6 vat liéu chay 16n va dé bt Itra hon RLG
(Tran Quang Bao va cs., 2019). Hoat dong ddt nwong ray gan rimg la nguyén nhan cha
yéu gay chay bung phét vao mua ning néng (Tran Huong, 2015).

Cac yéu t6 nay 1a co sd dir liéu dau vao cho viéc xay dung ban d6 phan cap nguy
co chay rirng.

Bdng 1. Dinh muic phan cap cho cac 16p ban do

C,ap Do doc | Huong Do cao IA</C del},, K/c dén K/e der; Kiéu
danh ©) hoi (m) song sudi ¢ (km) nuwong ray im
gid P (m) 5 (m) 8
Bac, Dong, DNN,
I 0-8 Nam >1.600 <200 >2 >400 DT1
RLG,
II 8-15 DGng—Béc 1.300-1.600 200400 1,5-2 350-400 DKH,
DTR
Dong- TXB,
1T 15-25 Nam 1.000-1.300 400-600 1-1,5 300-350 XG,
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TXK,
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Ghi chti: D9 cao phan cap theo nguyén tic ving thdp — nguy co cao do khd hon va hoat
ddng con nguoi nhiéu hon. Nguon: BE Minh Chau, 2012; Tran Quang Bao va cs., 2014.
Ky hiéu kiéu riing theo Qb 689/QD-TCLN-KL ngay 23/12/2013.

Bang 2. Cha thich ky hiéu kiéu riing (theo QD 689/QD-TCLN-KL)

Ky hiéu Tén kiéu ring Ky hiéu Tén kiéu ring
DNN bat khélnhg C,(’) riung DT1 bat ’f1.r61.1g Céféy go
(nai d4) tai sinh cap 1
DT bat ’fl“f),l"lg C(')Ncéy gd RLG R\fmg la réngﬂ
tai sinh cap 2 thueong xanh giau
DKH bat khac t‘erng lam DTR bat tr()’?g tréng co,
nghiép cay bui
Ritng 14 rong
: Rime 14 16
TXB thuong xanh trung TXG thue g ;Ongh\
rong xanh ngheo
binh & &
TXK Rlzxng 14 r(f)ng A TXN \Rt‘rng 14 r(f)r}g?r
thuong xanh kiét thuong xanh nui cao
Ring 14 rong . x
‘ Rirng ho 0-
TXP thuong xanh phuc HG2 ng hon g,;lao 80
- tre nwra
hoi
LOO Rung 14 kim NUA Rung nita, 16 6
RTG Rimg trong g 16 RTK Rimg trong
trng trong go 16n
& 58 keo/bach dan
TNK Tre ntta khac

36




TAP CHI KHOA HOC VA CONG NGHE, Truong Dai hoc Khoa hoc, PH Hué

Tap 34, S6 2 (2026) ISSN: 2354-0842

3.2. Cac 16p ban d6 hién trang dugc xay dung theo phin cip danh gia chay ring tai
khu vuc nghién cttu

Trén co so di liéu kiém ké ring nam 2024 va DEM SRTM 30 m két hop ban do
thiy van, giao thong nham danh gia mic d6 nguy co chay rirng toan dién. K&t qua phan
loai theo timng chi tiéu bang QGIS 3.28 duoc thé hién qua cac 16p ban &6 don nhan t&
(Hinh 2-8). Hé thong phan cap duoc thiét 1lap voi 5 cdp d9, cdp [1a nguy co thap nhat va
cap V 1a cyc ky nguy hiém.

b

Phi~ cép DE Cao H§
- :
-

T

-
-s

Hinh 2. Ban d6 phan cap chay rung theo
d0 cao

Hinh 3. Ban d6 phan cap chay rung theo
d6 doc

w

han e K7 mddn: ([
'

Hinh 5. Ban d6 phan cap chay ring theo
khoang cach dén nuong ray

Hinh 4. Ban d6 phan cap chay ring theo
khoang cach dén duwong giao thong

an cép 4ien Rang Hx

- = - o =
= & g = e

Phi
-
-
-
-

Hinh 6. Ban d6 phan cap chay riing theo
kiéu ring

37

Hinh 7. Ban d6 phan cap chay riing theo
khoang cach dén song sudi



Ung dung phitn mém QGIS va phin tich thit bic (AHP) dé'phin cdp nguy co chdy riemg ...

oo

LBl
. 2

Phan cdp Hudng Phoi 4

K
.

Hinh 8. Ban d6 phan cap chay rung theo hudng phoi

3.3. Xac dinh trong s cic nhén t6 anh huwéng dén chay ring

Phuong phap AHP duoc st dung dé xac dinh trong sd 7 nhan t6 thong qua ma

tran so sanh cdp do6i dua trén danh gia cua 30 chuyén gia gom kiém 1am, chu ring, luc

lwong quan ly bao vé ritng va can bo dia phuwong.

Bdng 3. Ma tran so sanh mtc d§ anh huong cua cac nhan t6 gay chay rung

Nhén t6 DD HP DC SS KGT KNR KR
DD 1 1/5 3 1/3 1/3 1/5 1/5
HP 5 1 7 5 3 5 5
DC 1/3 1/7 1 1/3 1/3 1/5 1/5
SS 3 1/5 3 1 1 1 3

KGT 3 1/3 3 1 1 1 1/3

KNR 5 1/5 5 1 1 1 1
KR 5 1/5 5 1/3 3 1 1

Bang 4. Ma tran chuan hoa va két qua trong s6
Ni?“ DD | HP | DC | SS | KGT | KNR | KR | Wi

DD 0,0448 | 0,0879 | 0,1111 0,0370 | 0,0345 | 0,0213 | 0,0186 | 0,0507
HP 0,2239 0,4393 0,2593 0,5556 0,3103 0,5319 0,4658 0,3980
DC 0,0149 0,0628 0,0370 0,0370 0,0345 0,0213 0,0186 0,0323
SS 0,1343 | 0,0879 | 0,1111 0,1111 0,1034 | 0,1064 | 0,2795 | 0,1334
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KGT 0,1343 0,1464 0,1111 0,1111 0,1034 | 0,1064 | 0,0311 0,1063

KNR 0,2239 0,0879 0,1852 0,1111 0,1034 | 0,1064 | 0,0932 0,1301

KR 0,2239 | 0,0879 | 0,1852 | 0,0370 | 0,3103 | 0,1064 | 0,0932 | 0,1491

Ttr Bang 3 va bang 4 cho thay, trong s6 dao dong tir 0,0323 (d6 cao) dén 0,398
(hudéng phoi). Cac nhan t6 anh hudng quan trong nhat dén nguy co chay ring la: hudng
phoi, kiéu rimng, khoang cach dén song sudi, nuong ray, giao thong, do déc va do cao.

Trong sd cao ctia hudng phoi (0,398) duoc ly giai boi dac diém dia ly va khi hau
dac thu ctia khu viee nghién cttu: swon tay va tady nam chiu biec xa mat troi budi chiéu
truc tiép va gio Lao kho nong trong mua kho (thang 3-8), khién d6 am vat liéu chdy giam
dwéi ngudng nguy hiém nhanh hon cac hwdng bac va dong. Két qua nay twong dong
v6i Pham Hoang Phi (2013) va Tran Quang Bao va cs. (2019) tai mién Trung Viét Nam.
Céc chuyén gia kiém 1am dia ban xac nhan dai da s6 vu chay nghiém trong (2019-2024)
déu xay ra trén suon phoi tay khi gié Lao manh. Tuy nhién, can luu y rang trong s8 HP
gap >10 Ian DC va DD c6 thé 1an ap cac nhan t6 khac trong chi s NCCR. Nghién cttu
tiép theo nén kiém chtng bang dit liéu diém chay MODIS/Sentinel va can nhac cac
phuong phap trong sd bd sung (hoi quy logistic khong gian, md hinh hoc may).

Ti s6 CR =0,097 <0,1 dam bao tinh nhat quan ctia ma tran AHP. Gidi han vé yéu
t0 khi hau: Cac bién khi twong quan trong (nhiét do, dd am, van t6c gid) chuwa duoc tich
hop do thiéu d@ liéu c6 do phan giai khong gian phtt hgp. Tai Khu vuc nghién ctu, gié
Lao (15-20 m/s) trong muia kho lam giam dot ngdt do am twong do6i xudng <50%, tao ra
"ngay cwc ky nguy hiém" khong thé du bao tir ban d6 khong gian tinh. Nghién ctru tiép
theo can thu thap di liéu khi twong tir mang ludi tram dia phuong hodc san pham tai
phan tich (ERA5-Land, MERRA-2) d€ bd sung vao md hinh va xay dung hé théng canh
bao theo thoi gian thuec.

3.4. Két qua phan cap nguy co chdy rirng tai khu vuc nghién ctru

Ban d6 phan cdp nguy co chdy ring phuc vu du bao va canh bao sém mua kho
(thang 3-8). Chi sd nguy co chay ring tong hop (NCCR):

NCCR =0,0507xDD + 0,3980xHP + 0,0323xDC + 0,1334xSS + 0,1063xKGT +
0,1301xKNR + 0,1491xKR

Cac gia tri NCCR lién tuc tir 1 dén 5 duoc phan hang thanh 5 cdp nguy co theo
phuong phap diém gitra: Thap (<1,5); Trung binh (1,5-2,5); Cao (2,5-3,5); Nguy hiém
(3,5-4,5); Cuc ky nguy hiém (>4,5).
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Hinh 9. Ban d6 phan cap nguy co chay ring tai Cac xa Song Vang, Song Kon, Dong

Giang va Bén Hién

Nhiing khu viee ¢d nguy co cao tap trung ¢ swon ddc 16n hudng phoi tay va tay

nam, mat dd tham thuc vat hon giao day, gan giao thong, xa nguén nudc va gan nuong

ray — phit hop véi viing thdp <1.000 m doc tuyén duong lién xa va khu canh tac ctia dong

bao Co Tu.

Bang 5. Dién tich riing theo titng cap nguy co chay ring tai khu viee nghién ctru
Cép nguy co Mtc d6 Nguong NCCR | S6 lugng Cell | Dién tich (ha)
Cip 1 Thap <15 10.250 102,5
Cap 2 Trung binh 1,5-2,5 2.615.687 26.156,87
Cap3 Cao 2,5-3,5 3.823.905 38.239,05
Cap 4 Nguy hiém 3,5-4,5 1.683.729 16.837,29
Cip5 Cuchlz,;‘guy >45 7.899 78,99

Phén bd dién tich tap trung chu yéu & cap Cao (38.239 ha, Cap 3) va Nguy hiém

(16.837 ha, Cap 4), phan 4&nh mttc d6 dé bi ton thuong cao ctia hé sinh thai riing trong

mua kho. Cap Thap (~102 ha) va Cuc ky nguy hiém (~79 ha) chiém dién tich nho, tap

trung & diéu kién cuc doan (vung nai cao rat am hodc vung tiép giap nuwong ray-rimng

tre nira trén suon tay doc).
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Kiém chting so bd: Thong tin chay lich st (15-20 vy/nam giai doan 2019-2024)
ttr ho so kiém 1am cho thdy phan 16n cac vu chay xay ra tai khu vie cap Cao va Nguy
hiém trén ban d9, tap trung & swon tay va vung tiép gidp nuong ray — phit hop véi du
bao khong gian. D€ kiém ching dinh luong, nghién ctu tiép theo can dit liéu diém chay
ttr MODIS Active Fire (MOD14/MYD14) hodc Sentinel-2 d€ tinh Overall Accuracy,
Kappa va AUC.

4. KET LUAN

Nghién cttu da xay dung thanh cong ban d6 phan cap nguy co chdy ring cho
khu vuc cac xa Song Vang, Song Kon, Dong Giang va Bén Hién thong qua két hop GIS
va AHP. Bay nhan t8 dia hinh, thuy van, giao thong va tham thyc vat duoc tich hop véi
trong so ttr 30 chuyén gia dia phwong, dam bao CR = 0,097 < 0,1. Huéng phoi cd trong
s0 cao nhat (0,398), phan anh vai tro chi phdi ctia btec xa mat troi va gié Lao do6i voi do
am vat liéu chdy. Két qua cho thdy ~79% dién tich ring thudc cdp Cao va Nguy hiém;
diém néng Cuc ky nguy hiém (~79 ha) can dugc vu tién giam sat. Ban d6 cung cdp co so
khong gian quan trong phuc vu canh bdo sém va hoach dinh phong chdy chita chay
ritng mua kho.

D€ nang cao d6 tin cay, cac hudng nghién ctru tiép theo gom: (1) Kiém ching
dinh lwong bang dit liéu diém chay MODIS/Sentinel (tinh Accuracy, Kappa, AUC); (2)
Tich hop bién khi twong dong (nhiét do, do am, van toc gio tir ERA5-Land, MERRA-2
hodc mang ludi tram dia phuong) d€ xay dung hé thong canh bao thoi gian thuec; (3) Cap
nhat dinh ky theo chu ky kiém ké riing; (4) Dénh gia lai phan bd trong s3 bang hoi quy
logistic khong gian hodc mo6 hinh hoc mdy dé tang tinh khach quan.
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ABSTRACT

Forest fires pose a significant challenge to forest resource conservation and
sustainable management in mountainous communes. In the communes of Song
Vang, Song Kon, Dong Giang, and Ben Hien, Da Nang city (located in Dong Giang
District, in the former Quang Nam Province) has approximately 69,960 hectares of
forest land. This study applied GIS combined with Multi-Criteria Analysis and the
Analytic Hierarchy Process (AHP) to develop a forest fire risk classification map (CR
= 0.097 < 0.1). Seven factors were selected based on scientific evidence and
consultation with 30 local forest rangers: aspect, forest type, distance to rivers,
shifting cultivation areas, roads, slope, and elevation (weights ranging from 0.0323
to 0.398). Aspect received the highest weight, reflecting its dominant role in
controlling fuel moisture via solar radiation and Lao winds. The five-level risk map
shows that ~79% of forest area falls into the High and Very High categories,
concentrated on west-facing slopes near shifting cultivation zones. Low and

Extremely High levels cover ~102 ha and ~79 ha, respectively.

Keywords: Forest fire, Analytic Hierarchy Process (AHP), QGIS.
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